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Project Goal and Purpose:
 

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 PURPOSE 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
 
Tunisia during the past thirty years has resulted in major
 
increases in livestock inventories, particularly sheep
 
numbers, which have expanded from about 635,000 head in 1950
 
to over two million hdad by 1980. This increase has been
 
acompanied by replacement of the large nomadic herds that
 
historically have grazed the area, with small flocks that
 
tend to be poorly managed. The small flocks comprise a part
 
of the mixed farming system that is practiced by the farmer­
livestock raisers who have made the transition from nomadic
 
herder to sedentary farmer. The settling of the nomadic
 
population, along with popylation increases, have caused
 
intensified pressure on available land with the 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 keep greater numbers of
 
animals each year in order to maintain a certain level of
 
income.
 

The high rate 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 jnnual weedy species, of low palatability and forage
 
produiction potential, and frequently including high per­a 

centige 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 management practices on non-cropped rangelands
 
are also lacking due to the type of tenure arrangements,
 
lack of knowledge and failure of users to control access 
to
 
common grazing lands necessary to permit their proper use
 
and improvement. result these failures has
The of 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 - The 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 Central Tunisia. This
 
subproject was implemented in 1982 by the Office of Live­
stock and Pastures (OEP), a parastatal under the Ministry of
 
Agriculture (MOA). OEP 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 University (OSU). During the
 
first two years of the project, a variety of activities 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 numbers on the
 
sites on which interventions were planned. A range survey
 
was 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 lands 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
 
difficult and time consuming to implement than resting, 
and
 
is more expensive to undertake.
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Successful revegetation with adapted species of perennials
 

and annuals, followed by proper management, will provide
 
much highcr 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 seeded to perennials, 434 hectares to annuals,
 

and 68 hectares to shrubs and thornless cactus for live
 

forage reserves, the potential 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
 
ecto parasites of 29,659 sheep for 871 stockmen, planting
 

18,013 carob trees for flock 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, supplemental 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 by a combined external and GOT
 

evaluation team concluded that the project had made signi­

ficant progress and offered excellent 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 increasing the resources to provide
 
for the establishment of a seed production farm to initially
 

provide seed for revegetation of 2,000 hectares of rangeland
 

per year by the project, and to act as a foundation seed
 

farm for private seed producers who could provide seed to
 

farmers adopting the iomproved 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
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development of the seed farm, 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. Time Phasing: 
 This project is both an institution
 
building project and a development project. The institution
 
building activities are the development of the RMU in the
 
OEP. This is being done through participant 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, wilL require longer and different types of technical
 
assistance and added types of participant training. This
 
amendment will extend the LOP to September 1989 and cover
 
the increased costs. All of the ten original long term
 
participant trainees are now assigned 
 to studies abroad.
 
Identification of the additional long term trainees added
 
will require early attention once this amendment is ap­
proved. Because the lead time
of long required, the devel­
opment of the seed farm and ordering the necessary commodi­
ties needs highest priority. Grazing trials recommended
 
will 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: In ad'dition to the sites included in
 
the original paper, additional sites will be considered to
 
the north of the present locations. The boundaries of the
 
intervention area set those of the Central
are by uverall 

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 may be necessary to utilize higher

rainfall 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 the need for livestock forage and
 
erosion control 
 purposes rather than strictly political
 
boundaries.
 

5
 



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 the project financing, to where at least 15,000 to 25,000
 
families will be primary beneficiaries within twenty years.

Secondary benefits will be gained through more reliable and
 
expanded supplies of meat and wool in the country, reduction
 
of soil erosion 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, provide the seed and planting stock to sustain this
 
annual increment of improvement, and provide foundation seed
 
and technical advice 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 on range and livestock management, supply supple­
mental feed during periods of intervention that reduces
 
grazing, arrange for veterinary services, improved breeding

stock and other services 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 Inputs: To be determined by USAID/Tunis,
 

GOT Ministry of Agriculture and project staff.
 

8. Administrative/Management Responsibilities:
 

a. Project Organization and Management.
 

This amendment makes a slight change in organiza­
tional responsibility. The RMU has operational
 
responsibility for 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,
 
progress and resolves inter-agency problems. The
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Central 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. Administration.
 

(I) GOT
 

As already outlined the OEP is the counterpart
 
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 four OSU subprojects has been
 
assigned in-country to one of the OSU resident
 
advisors to facilitate coordination and consoli­
dation of services. Day-to-day responsibility
 
for OSU staff and technical requirements has
 
been assigned to the senior resident advisor for
 
each 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 for AIb oversight, monitoring and
 
evaluation requirements. In the event that this
 
office is terminated in Tunis, responsibilities
 
would have to shift to Washington, with possible
 
support from the regional Near East Offices in
 
Rabat and Aman. This should pose no serious
 
problems, as the Ministry of Agriculture in
 
Tunis has considerable 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.
 



10. Statutory Checklist:
 

ALL statutory criteria have been met. (To be verified
 
by USAID/Tunis)
 

RECOMMENDATIONS:
 

That the extension of the Tunisian Range Management Sub­
project No. 664-0312.8 be approved and additional funds in
 
the amount of $3.0 million be added. It is further recom­
mended that the Project Assistance Completion Date (PACD) be
 
extended an additional 36 months to September 30, 1989.
 

PROJECT RATIONALE AND DESCRIPTION
 

A. Background:
 

1. General.
 

The Range Management Subproject was funded under the
 
comprenensive Central Tunisia Development Project
 
(664-0312), as an amendment to that project dated June 5,
 

1981. As a subproject, 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 net, 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
 
Tunisia and to develop an institutional capability within
 
the OEP of the Ministry of Agriculture to support and carry
 
out 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 has 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 improvement on a much larger
 
scale than was originally proposed. The evaluation con­
curred with the project staff in their decision, and there­
fore proposed an additional two years for developping appro­
priate techniques for range improvement, testing and evalu­
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, proposed 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 that 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 will 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 will have to be
 
extended to livestock producers on the improved 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
 
efforts, which have already been determined to be successful.
 

2. The Project Area.
 

The central portion of Tunisia is much less developed,
 
more sparcely populated and has cons-derably 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 with 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. Many of these have been devel­
oped or improved under the Small Holder Irrigation sub­
project of the CTRD. 
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The dryLand mixed farming system served by 
this project

covers a rainfall zone that is primariLly under 400 m of 
annual precipitation and 
most of which is 
300 mm or Less.
 

Most of the farm holdings are Less than 20 hectares. Nearly

all farmers raise Livestock as part of the system, mainly
sheep. Generally flocks are under fifty head and average
about twenty-five. Sheep 
are 
a major source of farm income,

particularly 
for those farmers without any irrigation. Where

small scale irrigation is available, vegetables, fri:it crops
and forages, such as alfalfa, are raised as cash crops with
all residues fed to Livestock. These small farmers also crop
dryLand with barley as the primary crop and durum wheat onthe better soils. These provide stubble and straw residues
for sheep feed, and will be grazed when moisture is inade­quate for grain development. These fields will be fallowed
after the grain crop, primariLLy by aLLowing the fields to 
grow up in weeds and volunteer grain which is used for

grazing. On deeper soils, tree and vine crops, primariLLy
olives, almonds and grapes are raised. Some dryland vege­
tables and food Legumes are also produced.
 

The non-tillable and marginal Lands are used as either
 
privately held or communal grazing Land. The 
sheep' are

dependent on a combination of feed resources that include

the grazing Land, fallow crop Land, stubble fields, crop
residues and supplementation from hay, cultivated forages
and concentrate based on barley grain as the Locally pro­
duced component. 

In the past, much of this region was communal range Land

that was used by migratory tribes that held large bands of
sheep and goats and travelled Long distances during annual 
migration that followed 
feed sources. As these migrants

settled, nearly all tillable Land was plowed in efforts toprivatize holdings by each family. Livestock numbers have

nearly quadrupled in the past thirty 
 years while areas of

rangeLand 
 have steadiLLy decreased. This has put increasing
burdens on 
farm Land to support the flocks and increased

importation of hay, straw and concentrate feeds have been

required 
 to sustain animal numbers. This has been made
economically viable by rapid rises 
in the market demand and
price of 
sheep and goats during the period of rapid economic

growth resulting from the oil boom and high Levels of em­
ployment for migrant Labor in 
Europe. The economics are less

attractive today, where conditions have now changed, and
Livestock prices have stabilized or declined. Much of the
Land plowed has proven to be sub-marginal and abandoned for
 
cropping, but not revegetated for grazing.
 

3. Relationship of Program Objectives:
 

a. Government of Tunisia
 

The GOT has placed a high priority on the improvement in the
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income for the rural population in Central Tunisia, which is 

an area of predominantly small, Limited resources farmers
 

and landless laborers. Most of these small holders obtain a 
substantial or major portion of their farm income from small 
ruminants, mainly sheep. One of the favored elements in the 
Tunisian diet is meat of sheep. The per capita consumption 
has been increasing more rapidly than production. Increasing 

the productivity of sheep flocks through' improved range and 
Livestock management will help both producer and consumer. 
In addition, range improvement will reduce soil erosion and 
excessive water runoff and stream flooding and siltation. 
This subproject is therefore fully in accord with GOT 
priorities. 

b. AID Priorities
 

AID's present orientation in Tunisia is to reduce its activ­
ities as the country reaches an economic level that places
 
it considerably above the Level of most 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 more disadvantaged people
 
than the northern part of the country. Although urban
 
development and private business and industry development
 
now are considered of higher priority in AID's Tunisia
 
program, a certain Level of effort was considered important
 
in the development of Central Tunisia. In addition to the
 
need to help meet Tunisia's food requirements, helping to 
increase the incomes of Central Tunisia's farmers helps to 
remove some of the pressure on rural to urban-migration
 
which can exacerbate the efforts to improve uban conditions.
 
AID's entire Central Tunisian Rural Development Project has 
been undertaken in an effort to aid the GOT in producing
 
food, raising incomes and stimulating balanced growth. 

c. Other Activities in Related Areas.
 

Two additional CTRD subprojects have direct relationship to 
this subproject. The DryLand Farming Systems Research Sub­
project is examining improved practices to increase the
 
dryLand yields of wheat and barley that form a major part of 
the annual feed calendar. In addition, they are doing re­
search on hay, forage and puLse crops that are important
 
potential improvements on the croplands of beneficiaries for 
use as Livestock feed. The Extension Subproject is develop­
ing a core of speciaLists, several of which could provide 
in-service training and technical support to the RMU. In 
addition, the Subproject of SmaLL Holder Irrigation is mov­
ing into improved on-farm water management. Many of the 
beneficiaries of the Range Management Project have some 
irrigated resources or use grazing on irrigated Lands at 
some season. Ali these subprojects need to interact and 
provide exchange of information and technical assistance as
 
appropriate. Since they are all being provided technical
 
assistance by the same contractore technical cross-fertiLi­
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zation should be possibLe.
 

The WorLd Food Program has been providing food-for-work
 
commodities to project beneficiaries on Land that is rested.
 
They aLso support planting cactus for feed reserves in the
 
region. This cactus program may become a Large scale donor
 
assisted effort in the future.
 

The Near East Bureau is working with various international
 
agencies, the S&T Bureau and recipient governments to im­
prove the exchange of information and bioLogicaL materiaLs
 
and to 
coordinate in-service training where appropriate.
 
This is focused on dryLand agriculture and includes the
 
activities covered by this subproject. Every effort should
 
be made by the subproject to both take advantage of these
 
network activities and contribute 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 made to interact with them.
 

B. Detailed Project Description:
 

1. Project Purpose
 

The purpose of this subproject amendment remains the same as
 
presented in the original subproject PP, that is, to intro­
duce improved rangeLand management and stock raising prac­
tices among the farmers in Central Tunisia.
 

2. 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 assure the creation of a sustained program of diffusing
 
the techniques among CentraL Tunisia's farmers, and 
thereby
 
progress toward the Long range economic and social goaL, a
 
reinforcement of existing outpiuts and adding further out­
puts seems advisable. Therefore, the outputs have been re­
vised and somewhat restated.
 

(a.) Proven economicaLyt feasibLe technology for range-
Land and forage improvement.
 

The original subproject design intended to obtain im­
proved rangeLand primariLLy through the development of
 
12 piLot sites covering approximately 36,000 hectares of 
Land. Various techniques would be used on these sites. to
 
achieve that improvement, with the Largest emphasis

placed on resting and deferred grazing. The Project

staff found that a greater emphasis had to be placed on

other techniques such an reseeding, revegetatlon,

mechanicaL treatment, etc. 
However, these techniques had
 
to be adapted to the situation in Central Tunisia.
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Consequently, 
this amendment 
puts more empahsis on de­
veloping and adapting technology for rangeLand improve­ment so that the 
chances of successful improvement can
increase and costs can be minimized. A target wiLL be toobtain a 50Z chance of 
sucessfuL intervention through

1985, a 60Z chance through 1987, a 70Z chance in 1988, 
a
75Z chance in 1989-1991, and an 85% 
chance thereafter.
 

The Project will continue to work on:
 

-screening 
of plant materials, and

-testing methods of 
 Land preparation and
 
reseeding/reveget 
at ion,
 

and will increase emphasis on:
 

-measuring the economics of 
the interventions;

-grazing management to 
determine appropriate utilization

of range and production Levels through grazing trials; 
and
 

-development of 
socially acceptable grazing systems.
 

The assumptions are that this improvement can be ob­tained in a cost-effective manner and that the presenttechnology can 
be improved upon, 
at Least for most
 
sites.
 

(b.) A Project Unit that can undertake range and forage
improvement on approxamately 3,000 hectares per year,
and provide-technical assistance to farmers andextension services.
 

This output was previously contained under 
outputs for
trained fieLd staff, trained backstop staff, pilot units
and Land treatment. Operating 
in conjunction with output
(a) above, the objective is to intervene on Large areasunder actual range conditions or on cereal cropping
areas to increase the available forage. The operationsshould be conducted over several years and several dif­ferent sites 
to demonstrate to 
the farmers the benefits
of the technology. At the same time the staff will betrained 
under field conditions, thereby 
increasing
their technical expertise that wiLL be required forsustained efforts 
in range and fodder improvements.
 

It is assumed that concentrating the training and
development of the unit, whiLe targeting a smaLLersurface area, wiLL improve the prospects for Long rangeexpansion of 
project efforts. It 
is also assumed that
the unit can shift the responsibiLity for improvement offorage production to the 
farmers, thereby decreasing its
direct intervention role and increasing its technicaladvisory role. A test of these assumptions wiLL be thetarget of 
100 farmers undertaking improvements by the
end of the project with 
technicaL assistance form the
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project. 

(c.) A management unit for the Introduction of Improved
fieep manajement to Central Tunisia's farmers. 

This output was previously part of the pilot unit out­
put, and increased meat production and specialized feed­
ing outputs. The project found it necessary to establish 
a separate activity to work with sheep production. Con­
sidering that one of the major ways in which producer
incomes will be increased will be through the 
increased
 
expansion of meat 
and wool production, and a major share

of this expansion will be through improved livestock 
management, a more. important empahsis on livestock
 
management is 
advised. This output therefore will
combine the previously more disperate elerents of sheep
husbandry under 
one output, and increase both the focus

and extent of those activities in the Project. The
activities of the sheep unit will continue, namely: 

-distribution of hay and concentrates; 
-organizing and assisting with animal health 
campaigns;

-genetic improvement through the distribution of
 
improved rams; and
 

-creep feeding domonstrations with 
area farmers.
 

The project has timed the distribution of feed to
 
correspond to the breeding and Lambing sepons, thereby
hoping to improve Lambing rates and lamb survivability
and growth. As data is gathered on the benefits of this 
activity, as well as the creep feeding and animal health 
interventions, convincing farmers of these benefits will
 
become the main task. 
 Therefore an extension system insheep husbandry will have to be developed. Through the 
grazing trials 
that are recommended, information 
 should

be collected on meat production, breeding and lambing
 
rates and general 
 animal health. In addition overall 
feed, nutrition and management calendars are needed. A
 
comparison of traditional management practices 
with
 
those recommended by the Livestock services 
and
 
demonstrated 
in actual farm conditions should give the
 
basis for improved husbandry practices to be extended.
 

This Output should therefore add:
 

-analysis of compaeative production data;
 
-economic analysis of management and feeding practices;

-general herd management comparative data analysis;
 
-an anlysis of the social problems of sheep management'

improvements; and 
-a sheep husbandry extension system.
 

(d.) A Seed Production System.
 

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

-The '.eavier emphasis on reseeding has drastically
increased seed requirements and costs. Already, almost
 
$150,000 have been spent on seed. To meet the projected
level of 2000 hectares reseeded each year, from 10,000

(w 5k, s./Ih/) to 24,000 (;W 12 kgs/ha.) of seed wi I tbe 
needed each year. Seed costs have ranged from 2 dinars 
to 4.5 dinars/ kg plus shipping. Thus costs wi l L be at 
Least $60,000/year and could reach $144 ,000/year. 

-Local plant materials have been screened that are very
promising and could be more adaptable to local 
conditions. These need to be multiplied. 

-An expanding range management program wi L L require a 
low cost source of seed, in increasing quantities. Theoriginal targetsof 12,000 new hectares per year after 
the end of project funding wouLd require up to 144,000 
kgs. of seed.
 

-Foreign sources always be
cannot relied upon to supply

the quantities 
and types of seed needed.
 

-A foreign exchange saving of $.5 m Llion may be
 
possible.
 

A seed farm will be built which wi Ll [.; ve an initial 
minimum capacity of producing 10,OO- kgs.-of seed
 
annually. A seed cleaning and treatment capacity will al­
so bcestablished to handle the farm's production. This 
will meet much of the project's needs.
 

The capacity to clean seed will be about 3 to 4 times
what is believed will be produced on the farm. This will 
allow treatment of seed produced by contract 
growers

through seed production contracting, which the project

will try to develop. Eventually, the seed production
wiL L move to the private sector, and the seed farm will 
produce only parent material.
 

It is assumed that economical production of Local seed

material can be done through private channels to meet 
future range rcseeding needs.
 

3. Project Inputs:
 

The original subproject PP estimated input costs as 1.815

million dinars for the GOT ($4.0 million) and $2.6 milLion'

for USAID. AID's contribution covered the 
 costs of technical 
assistance ($1.337), Long and short term training
(3640,000), evalution 
($40,000), and commodities($582,500)..
 

ALthough the Project as presently being implemented can be 
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successfuLLy completed under 
the present Level 
of funding
and the present time frame, it 
is the opinion of the
evaluation/redesign 
team that additional 
inputs and extended
time would be extremely cost effective. This proposed amend­ment, therefore, recommends 
two levels of additional fund­ing, subject to availability of funds. The 
first Level would
transfer $1.5 miLlion of 
existing funds 
from other sub­
projects of the Parent Project and would require no new
obligations. It 
would increase AIDs funding to $4.1
million. The second 
level would require an additional $1.5
million in new obligations. In each 
Level of funding the GOT
budget committments would be 
2 million dinar 
increments.

Amendment Level one 
would, therefore, increase overall 
costs
by $4.5 million. Amendment Level 
two would increase those
costs by $9.0 million, and is 
strongly recommended if those
 
funds become available.
 

In the first Level of funding, the USAID contribution would
 
go to the establishment of 
the seed production capability
($737,000), increased technical 
assistance and some 
commodi­
ties to range improvement tecnoLogy ($302.000), Long andshort-term training ($342,000), inflation ($47,000), and
contingencies ($67,000). 

The Tunisian Government would contribute the Land for theseed farm, operations cost of 
the project, commodities and
 
personnel.
 

The increased funds would permit extending activi'ties for
two years, increasing the emphasis on 
rangeland improvement

technology, 
improving grazing management, strengthening 
the
Project Technical 
Unit, and the development of a seed pro­duction system. The 
two year extension 
would also increase
the shift 
to private sector involvement, particularly 
the
physical and 
financial contribution 
of participating

farmers and seed producers.
 

As noted, the project review and redesign team strongly

recommends that 
an additional 
level of funding be approved.
This Level would 
 add $1.5 million in U.S. contributions and
2.0 
 mi L Lion dinars 
in GOT contributions. 
The U.S.
contributions 
would cover 
87 PMs of Long and short term TA,
10 PYs of Long term training, and approximately S4GJ,00 in
commodities. Tunisian contributions would cover increased

personneL, increased 
operations 
costs, and additionaL
 
commodities.
 

This additional funding Level 
would permit a faster and morecomprehensive testing and deveLopment or 
range and forage
Improvement technology, and 
an increase in 
acreage improved.
It would allow an increased emphasis on animal production
and management, and 
movement toward development of Livestock
extension capabilities. Most 
importantly 
it would increase
the pace toward private farmer involvement and greatly
increase the LikeLihood of attaining desired adoption rates.
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II. Project AnaLysis:
 

A. Cost Estimate and FinanciaL PLan
 

AID's major inputs into this project amendment, under 
funding increment one, are the provision of Long and short­
term technical assistance, Long and short-term training for
 
Tunisian participants, and commodities for range improvement

and seed production and treatment which are not available in 
Tunisia. U.S. Local currency costs are a total of $97,600, 
which is for the purchase of some items ofequipment for the 
seed center.
 

The GOT contributions to this project are estimated at 65% , 
and only project expenses that would be incurred "with" 
the project have been considered,i.e. additional GOT 
expenses. These include all operations costs of the project,

incLuding feed sold to participating Livestock producers at 
1/2 of regular price as paym!rit for Lost production on 
rangelands deferred from grazing during range improvement. 
These operations costs are estimated at an additional
 
$1,414,000 over the original budget in this amendment. 
Project personnel increases due to this amendment are
 
estimated at $675,000, training costs at $48,000,
 
construction costs at $169,000, and commodities at $863,000.
 

The AID contribution to the original subproject was
 
estimated at $2.6 million. A 
host country coatract with
 
Oregon State University was negotiated to provide the U.S. 
funded inputs. Of an original $,457,000 contract, it is 
estimated that $1,495,516 remained as of April 1, 1984. 
Table III.A.1. gives the cost breakdown of that contract.
 

The GOT originaLLy made total committments to the Project of
 
$3.0 miLLion. Of this, aproximateLy $1.5 miLLion have not 
been expended. Both U.S. and GOT unexpended commitments 
would be used in this amended project. Additional funds of 
U.S. $1.5 i Llion and GOT dinjr 2.0 miLLion (aprox. $3.0 m)
would be committed. Those additional funds are summarized in 
Table III.A.2. below. 
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TABLE 11 A.1 

RANGE MANAGEMENT PROJECT 644-0312-8 

USAID FUNDED CONTRACT FOR IMPLEMENTATION 

Contract Amount 

EstimatedThrough ExpenditureMarch '13 

Personnel 

SS0.000 

7,797 

DPE 

$144.000 

14,942 

Travel 

S152,000 

47,256 

Allowances 

$130,000 

14,354 

Other Direct 

$103,000 

23,303 

Participant 
Training 

$640.000 

20.117 

Comodities 

$44,000 

398,596 

nrec 
Cost 

$284,000 

81,081 

7r:al 

$2.4S7,000 

477.646 
Voucher 15 

16 

17 

1 

19 

20 

July '3 3,256 

9.476 

9.529 

8,782 

9.083 

3,911 

2,253 

2,302 

2,270 

2,211 

2,255 

2,405 

6,770 

1.0S] 

0 

2,575 

1,002 

0 

1,774 

2.557 

3.089 

1,637 

370 

2.959 

744 

2,637 

2.743 

739 

322 

1,178 

18.034 

12.647 

5,316 

3.396 

7,013 

2,290 

20.302 

17,669 

6,917 

3;331 

322 

787 

16,064 

13,427 

7,583 

5.070 

5,228 

4,334 

74,397 

61,766 

37,447 

:5.791 

26.095 

22.864 
Vouchers Total 54,037 13.696 11,398 12.936 8,363 48,696 47.328 51,706 248.160 

Estimated Through Dec. 833 
Annual Cost -- 4 

Estimated Cost Through
March '84 

Estimated Balance March '34 

162.408 

27,018 

189,426 

360,574 

36,747 

6,848 

43.59S 

100,405 

65,446 

S,699 

71,145 

80,555 

33,421 

6,468 

39,889 

90,111 

33,585 

4,181 

37.766 

65,234 

77,826 

24,348 

102.74 

537,826 

276,683 

23.664 

2" 
300347 

153,653 

351,289 

25.853 

77142 

306,58 

Fl7.405 

124,079 

961464 

1,495,536 



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

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

TabLe III.A.2.
 
Summary Cost Estimate and FinanciaL PLan
 

(SO00 U.S.)
 
M---------

AID GOT TOTAL
 
Category FX LC FX LC FX LC
 

------------ -- ------- m
 
T.A. 480 
 480
 
GOT PersonneL 
 675 675
 
Training 342 
 48 342 48
 
Commodities 462 
 97.5 863 462 960.5
 
Construction 
 161 161
 
Other 
 1414 1414
 
Contingency 67 
 47
 
InfLation 47 
 47
 

TOTAL 1398 97.5 
 3161 1398 3258.5
 

Estimated incrementaL funding due to this amendment, under LeveL
 
one funding, is provided in TabLe IIIA.3., by source and use of
 
currency and by fiscaL year.
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The budget projections for Level two funding, $1.5 million
 
increment, or $3.0 milLion for the additional 
amended budget, are
 
given in Table III.A.4. below:
 

TABLE III.A.4.
 

ESTIMATED BUDGET FOR LEVEL TWO, INCREMENTAL FUNDING 
S1.5 MILLION U.S.AD 

Technical Assistance: 
3 PY AdditionaL $ 360,000 
1 PY Extension for 

seed production $ 120,000 
I PY Extension for 

range/Livestock $ 120,000 

27 PH of short term TA 
Economics (6PM) S 60v00 
Livestock 
Farm Machinery 
Seed Production 

(9PMR) 
(9PMR) 
(3PM) 

$ 90,000 
S 900000 
$ 30,000 

TOTAL TECHNICAL ASSISTANCE $ 870,000 

TRAINING
 
Long Term
 
2 Ph.D. $ 150,000
 
4 N.Sc. $ 80,000
 

TOTAL TRAINING $ 230,000
 

CONODITIES, RANGE 
 S 400,000
 

TOTAL $1.500,000
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B. IMPLEMENTATION PLAN
 

This amended sub-project will continue to be implemented by the
 
OEP through its 
Range Management Unit. It is recommended that the
 
U.S. funded inputs, including technical assistance and commodi­
ties, be supplied through an amended host-country contract with
 
Oregon State University. This is Logical as OSU will continue to 
supply T.A. and other inputs under their existing contract. That
 
contract will continue for another two years. As OSU is know-

LedgeabLe about the project, has experience in range management
in a similar climatic zone, and is aware of sources of approp­
riate commodities that need to be purchased, it is Logical to

amend their contract to include the inputs to be supplied under 
both the existing and amended project agreements.
 

The evaluation team noted that the implementation schedule of the 
original PP was generally on target. It appears that 
the progress

under the project will continue to follow that schedule for those 
elements of the 
project that were contained in the original.
document. Because the seed production system is a substantially 
new addition to 
the original project, a separate implementation
 
schedule is suggested for that operation.
 

IMPLEMENTATION SCHEDULE; SEED PRODUCTION SYSTEM
 

July 1, 1984 Project Approval 

Find Land for seed farm
 
"Project staff) 

Order seed farm commoditieS 

(Project staff-OSU) 

Design seed farm and seed 
center facilities (Use short­
term consultant with Project
 
staff) 

Order seed farm supplies from 
U.S. (C on s u L t a n t 
specifications, OSU procure) 

Begin recruitment for seed 
production advisor COSU) 

September 1, 1984 Hire seed production advisor 
(OSU-MOA) 

November 1, 1984 
 Order Local farm suppLies for 
spring (Project staff) 

Order farm commodities from
 
Tunisia sources (project
 
staff)
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January 1, 1985 


February-May 1985 


June 1, 1985 


Summer 1985 


FaLL 1985 

May 1986 


May-June 1986 


JuLy-August 1986 


FaLL 1986 

Seed production advisor on
 
board 

Seed farm acqui stion
 
compLeted, make arrangements
 
for seed farm and seed center 
design and construction if
 
needed (Advisor and Project 
staff)
 

Appoint interim Tunisian seed
 

farm manager (OEP)
 

Seed farm equipment arrives
 

CLean seed productionfieLds
 
and grounds, prepare for faLL 
seeding (Farm staff)
 

Begin needed construction for
 
seed farm and seed center
 
(Farm staff - GR) 

Appoint an interim Tunisian
 
seed cent'er manager (OEP)
 

Order U.S. seed- center 
commodities (these can be 
ordered earLier if seed center 
buiLding is ready sooner) 
(OSU) 

InstaL L and test irrigation 
system (Farm staff - Gov't 
irrigation office)
 

PLant seed production fieLds 
of grasses and Legumes needed
 
by Project
 

Tunisian seed production spec­
iaList (M.Sc.) returns from 
U.S. and begins supervising 
seed farm and seed center.
 
Interim Tunisians continue as 
farm manager and seed center
 
manager under supervision of
 
seed production speciaList.
 

Harvest seed
 

CLean seed
 

PLant seed fieLds 
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C. PARTICIPANT TRAINING
 

Under the existing project 10 participants for Long term training
 

and 14 for short term training have been funded be AID. This has
 

been done through a contract with OSU. As this arrangement has
 

proven satisfactory and cost effective it is recommended that the
 

arrangement be extended to include training under this amendment.
 

Seven Long-term (4 B.S. and 3 M.S., 14 PY) participants and 15 

short-term (45 PM) participants wi LL be funded under this 
amendment. These wilL be selected be the MOA/OEP with 

consuLtation from the RMU and the technicaL advisors. The GOT 
wiLL cover transport costs for aLL participants. The scheduLing 
is given beLow: 

SCHEDULING OF PARTICIPANT TRAINEES
 

Long-Term
 

3 persons are scheduLed to depart for Long-term training in 
June of 1984 under existing budget committments. 

4 persons are planned to receive B.S. Level training. This 
wiLL require two years of training each, with 2 peopLe 
scheduled to depart in 1985, and 2 peopLe in 1986. Areas of 
study are: 

Range science with minors in; 

agricuLturaL mechanics
 
agronomy
 
seed production
 
range utilization
 

3 persons are scheduled for M.S. Level degrees, requiring 
two years each. Two would be scheduled for 1985 and one in 
1986. They wouLd study range science with minors in ; 

seed.production
 
range improvement
 

range management and utiLization
 

5 persons 	 per year wiLL go for short term training in 1985, 
1986, and 	1987.
 

ScheduLe For Long-Term Participants
 

(10 originaL, 7 proposed)
 

1983 	 1984 1985 1986 1987 1988
 

Depart 	 1MS 4"S 2MS INS 
28S 38S 28S 2BS 

Return 	 1MS 4HS 2NS INS
 

28S 3BS 28S 28S
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D. SOCIAL AUALYSIS;
 

The social analysis undertaken for the original subproject. PP 
no major
remains basically the same. the proposed amendment makes 


changes that would affect the social systems as analyzed in the 

PP. In the review, the team found that the project staff was
 

required to make some slight modifications from the original
 

design relative to sociaL factors. Those are discussed below.
 

1. Social Organization:
 

The PP called for establishing management committees on private
 

and collective Lands to manage grazing of improved ranges. In 
the case of collective 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 most cases, these
 

Lands are held within kin groups, and a formal committee is 
neither desired nor needed.
 

2. Grazing Management:
 

The PP assumed that management of the grazing would be done by
 

determining the appropriate number of animal units to be -grazed
 
on the perimeters and allocating to owners or collective members 

the number of animals each member could graze. This has not 
worked for two main reasons. First, herders complain tha-t 
splitting their flocks between the perimeters and other feed 
sources requires engaging additional sheoherds, pr'bbLems in 

breeding and Lambing seasons and other feed and water problems. 
Secondly, herders worry that other members may not respect the 
numbers and will therefore gain more from the improved range. The 

project staff, feeling that it is too difficult to police 
numbers, resolved the problem by Letting all the sheep of the 
members graze, controlling utilization by the dates of opening 
and closing the range. Thus sheep grazing days are set according
 
to the available fodder and the actual days for grazing are
 
determined by the sheep owned by the members. This appears to be
 
an acceptable solution.
 

3. Risk Behavior:
 

As noted in the original PP social analysis, risk behavior will, 
to a Large extent, determine the adoption rate of the proposed
 
technology. With a Larger emphasis being placed on range reseed­
ing and the associated higher cost, the problem of risk behavior
 
is even more important. Because of this, the review team proposed
 

concentrating more effort on determining the probability of suc­
cess of revegetation, finding ways to reduce the cost of revege­
tation interventions, and determining more precisely, through 
grazing trials, the actual benefits. Because of the climatic
 

variations, this data should be collected for at Least five 
years, so success and benefit probabiLities can be included in
 
financial analysis.
 

A major ingredient in convincing farmers that the new practices
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should be adopted
unfamiliar wiLL be to Lower thepractices. risk associated 
prove to the satisfaction 

This means 
of 

that the project wiLL 
with 
have 

the 
itself and to

techniques have the farmers that
a good chance to the
succeed.
 
4. Prestige, Saving and Herd Size:
 
A key assumption Linking goal
management and purpose is
and stock that "improved
raising practices range
of the sheep flocks wilL improve the
which quaLity
in turn
of animals will increaseand contribute the market pricethe economic to higher productivity.,analysis is ImpLicit
produced with fewer 

that more and Larger in 
Lambs
ewes, so that can beto be kept on lower numbersthe range. The PP 

of animals need 
would hold, and the 

argued that these assumptionsinvestment 
was 
viable because:
 
(1) Stock 
raisers would respond to 
the price incentives
 
(2) There wouLd be 
a muLitplier effect from the pilot
sites 
(3) Rotational grazing and reduced 

continue after the project ended. 
herd sizes would 

At this point in the project
range management and 
it is not evident that 
improved
quality stock raising practices willof the flocks. improve theimproved Not enough experience withpastures has bee grazingon thedanger done to make these determinations.is that improved range will Oneherders increaseto keep fodder andmore sheep,. thus causenumbers contributingand Low productivity. to increasing

as creep feeding, fLushing, 
Improved husbandry practiceshealth suchby herders as and nutritioncontributing may not be seenassumption, but 

to 

implicit in the 

better herds. A major unstated range and husbandry economic anaLysis, is that betterpractices will increase(weight and numbers of the production
Lambs) of-both 
ewes and hectares.
 
There is 
LittLe doubt that the improvements
results. However, there may be other factors 


can produce those
the number of animaLs owned that 
such as Prestige in
witL offset any gains made inpasture improvedent, improved 
flock health,


It 
wilL be essentiaL 
etc. 

to monitor the positiondeveLop means of changing attitudes of herders andto hold. Zf they do 
if the assumptions stated
not hold, are
direct action, such 

the GOT may have to
control as through quotas, take more

animal taxationnumbers in order or user fees,practices. to get the benefits to
However, it would of improved

Selves, possibly coupled 
be hoped that the practices them­ing sesitons with intensive demonstrationscould produce the desired results. and train-To help determine how herder attitudesmanagement decisions are formed, as well as howbehavior will be 

are currently made, monitoring of herdernecessary. Thisthrough the presently employed 
can be partially accomplishedsocai questionaires, as welL as 
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direct observation. A key to the acceptance by farmers wilt 
 be
(in aJdition 
to reducing the risk mentioned above),
demonstrations and extension work. The review team 
more 

feels that, iffunds are avaiabLe, this work shouLd be considerabLy expanded
beyond that included at present 
or in the proposed amendment
 
under the fir,.t Level of funding.
 

E. Technical Analysis:
 

1. Technology for Rangeland Improvement:
 

a. Site Selection and Analysis:
 

The 
original project paper requires that a rangetand managenent
plan be implemented to 
improve existing vegetation with respect

to composition of 
forage spe'ies andtotaL forage production.

Sites 
for enacting the interventions 
were to be selected in such
 
a fashion as to represent 
the main types of rangeland tenure
patterns in the area. The main recommended intervention was the
 use of deferred rotation to provide flexible grazing management
that would promote animal 
weight gains and optimal vegetation

growth. Fencing, water development, surface treatments. and
seeding were to be employed 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 range management planning
process. Analysis 
of site capability and constraints allowed

project staff to 
select range management practices that would
meet management objectives for each site. Sites 
for interventions
 
were selected to represent collectively owned and privately owned
perimeters. In every case 
a primary criteria for inclusion in the

project was prior resolution of 
Land titling issues.
 

The original project plan 
called for the division of management

sub-units at collective sites and the development of rangeland
committees of participating farmers that would work with the OEP

technicians in impLementing the program and governing the use of
rangelands under their jurisdiction. On perimeters where private

ownership is the norm, participating farmers be
would organized

into groups to facilitate the 
transfer of technical information.
 

The management units 
were divided into sub-units, and a range
committee 
was organized on collective Lands at Brikate. Range
EL

committees on coLlective Lands were 
partiaLLy successful in
giving the farmers input into interventions. Range committees of
private Landowners were unnecessary as the farmers' extended
fmiLy was already cooperatively grazing on 
their private Lands.
On collective and 
private Lands farmer interest in range
improvements, especiaLly reseeding, has 
been good.
 

Based 
on range site capabtit ies'and constraints, appropriate
combinations of seeding,
range 
 shrub transplanting.,

fertilization, 
grazing management, water developent, rest,
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ripping, scarification, and other improvement practices were 

seLected atid implemented on the sub-units.
 

The project should continue to anaLyse each project site and 

.apply intrvenl ions that are appropriate to the environmentaLand 

,.ciJL coi diti ons at t h site. Site descriptions should be 

a written aanagement plan and interventionre-corded as p.rt of 

sucesses (arid fii Lures) should be monitored and documented 

record for use by futurethroughout the project to provide a 

ran Ue managers in the area. The-se records should document 

and that
productivity improvement by management practice site so 


an accurate assessment of economic feasibility by practice and 
site can be completed during the final years of the project.
 

The original project plan called for initial interventions on 2
 
range perimeters totalLing 5000 hectares of rangeland and to 
progress to 12 perimeters and 36,000 hectares by the end of the 
subproject. This target assumed use of extensive range management 
practices such as grazing management and rest. Although these 
techniques have been emplcyed, range reeeding has proven a faster 
and more certain means of range rehabilitation in many areas, but 
it requires more intensive inputs. These intensive practices must 
progress at a deliberate and measured paceto determine which 
practicesare most successful on a variety of sites over severaL 
years. Consequently the project should concentrate on doing a
 
high quality job on fewer hectares with a better chance of
 
success rather than intervene on 36,000 hectares and go too fast
 

to do a good job and increase the risk of seeding failure. -.e
 

project has actually intervened on 3 perimeters with a total of
 

approximately 3700 hectares as of May 1984.
 

b. Land Preparation and Seeding Techniques:
 

Because of the heavy emphasis the project design placed on
 
deferred rotation, project inpujts for Large scale range reseeding
 
were Limited. In addition, as range reseeding appears to have
 

been included in the design more as an exceptional intervention,
 
or an applied research and testing effort, than as a major
 
intervention, the stress on adaptive techniques was Limited.
 
During impLementation this was judged to be a flaw in the design, 
and the emphasis shifted to range reseeding in many cases.
 
However, this has meant a scaling down of total surface treated.
 
The investment costs per hectare have also risen, requiring
 
greater forage production to cover costs and a need to reduce
 
associated risks. Consequently the project began to try different
 

seeding techniques, monitor results of various techniques on
 
different sites, and develop equipment for seeding thet could be 
Locally manufactured and were Low-cost.
 

With advice from Tunisian and U.S. range specialists the project 
staff began Large scale seeding using plant materials such as 
Agropyron desertorum A. cristatum, A. eLongatum, Dactylis 

gtomerata, Medicago spe, and Hedysarum coronarium. At the same 
time they began to test other plant materials.
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Lirge scale seedings in conjunction with other interventions
 
such as fertilization, ripping, scarification, water development,
fenc ig, ,raziny ,uanagement and cactus and shrub plantings have 
been tried on numerous sites with a favorable precipitation year 
in 1982-83 and an unffavorable (noautunn rain) year in 1983-84. 
reveloping seed inU techniques has been a key effort of the 
I, oject. U.ing Lroadcast and drill methods in combination with 
various sirtdce treatments, the Project has dewonstrated the 
importance of time of seeding, depth of seeding and g,;neral care 
duriig seeding. this has given a clear idea of the appropriate 
seeding methods fur various soi L conditions from deep sandy soi ls 
to shallow rocky surfaces. The project has succeeded in 
intervening on 2700 hectares and tested various seeding methods 
and materials. Host of the seedings have been sucessful and 
experienca has been gained from fai lures as well as- successes. 
There have been successes in establishing perennial grasses,
 
annual legumes and shrubs along with increased understanding of
 
wnat Interventions are most appropriate for the range sites on
 
which there were interventions.
 

The project should continue to analyse sites and test new
 
techniques and plant materials on these sites as management
 
experience in Central Tunisia increases.
 

Range seeding should be conducted on numerous sites during at 
least 5 years so that seeding success on Central Tunisia's impor­
tan! range sites can be assessed over several weather years. 
Conducting improvements, especially seeding, over severaL years 
will help to spredd the risk of periodic seeding failure due to 
wt.ather conditions. The seedings wilt be monitored to determine 
the subsequent survival and productivity of the seeded annual and 
perennial forages. Surface treatment, seeding method, time of
 
seeding, fertilization, and other seeding and Land preparation
 
techniques should be assessed simultaneously. Fertilizer trials
 
and soil and plant tissue testing would indicate fertilizer needs
 
during and after seeding. Inoculation demonstrationsshouLd be 
conducted using available Rhizobium. Legume seed inoculation is
 
good insurance and decreases the risk of Legume seeding failure. 
A special effort shoulcdbe made to develop seeding and other
 
improvement techniques that can be implemented by the farmers
 
with minimal investment and maximum chance of success. Direct 
seeding of shrubs should be further tested so that the cost of
 
shrub establishment can be reduced. Proper grazing management
 
techniques during and after seeding establishment should be de­
termined, the results of this testing and monitoring program will
 
be used to develop range reseeding recommendations and to show
 
which sites can be successfully reseeded and which should be
 
Improved by other means. An extension program of fieLd days and 
de0onstrations wiLt now be Instituted to get the farmers invoLved 
in the project to ? iey can begin to see the potential for range
improvement on the.p own farms. This is a p.'erequisite to imple­
mentation of range Improvement by the farmers. 
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c. Plant Materials Screening:
 

The original project paper suggested that the Long-term plant

materials testing program of perenniaL grasses and Legumes from
 
northern and central Tunisia, started by OEP in cooperation with 
CTDA, INRAT, INAT, Cereals Institute, and Le Kef Institute in 
1980, be continued by the range project, the project has placed
230 cultivarsinto the testing program at each major site at EL 
Brikate, Sbiba, 
 EL ALaa, Gafsa and Mezzouni. Observation and

seed increase plots have also been established at EL Grine and 
Doumis. Seed tested in the adaptability triaLs were obtained from
 
commercial and government 
pLant material inventories and testing 
programs in the U.S., AustraLia, Kenya and Syria. Several native 
plant materials were cotlected throughout Tunisia by Range
Project staff. The most promising Tunisian pLant materiaLs 
identifiedby the project as of 1984 incLude: several annual 
Medicajos, A rjytobium unifLaum, H__ed ,sarum carnosu, H. 
coronorium, H. spinosissimum, Dactylis glomerata and Oryzopsis
milLiacea. Although imported plant materiaLs were used in the 
early Large scale seedings of perennial grasses, the native 
annual Legumes and perennial grasses may be better adapted. Some 
of the perennials and and annuals now being imported into Tunisia
 
originated in North Africa, but were selected and increased in 
U.S. or Australian testing programs.
 

Project efforts in plant materials testing should be continued..
 
The project has several promising pLant materials and others may
become apparent with continued screening. The project should make
 
additional contacts with other Mediterranean plant materiaL
 
sources such as 
Morocco and Australia. The Australians have
 
several medics and grasses that have not yet been obtained and
 
entered into the testing program. Each plant material should be
 
screened in a 5 year 
 testing program so that various weather
 
years will be experienced. After the initial screening, promising
 
plant materials should be pLaced in Larger standard pLots 
and 
tested at several Locations over several (5) years so that
 
responses to numerous sites and weather years 
can be determined.
 
Greater use should be made of CaLifornia Agronomy and Range

science extension and experiment station staff as they have many
 
years of Mediterranean plant materiaLs and 
seeding technique
 
experience.
 

2. Seed Production and Multiplication:
 

Seed production and muLtipLication was not part of the originaL
project design. However, with the shift in emphasis to more 
reseeding, and the successiuL seeding demonstrations by the

proJ ct it is clear that the project must develop a seed
PrWtluUtion capability. The plant materiaLs team has begun to
increase seed on a Limited scale, producing 2000 kgs. of seed of
 
the more promising 
species in 1984. To meet projected seed

requirements of a minimum of 10,000 kgs. per year at present
costs for imported seed wouLd require $60,000 per year. By the
 
end of the project a 
seed farm of 100 - 125 hectares could 
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easily suppLy the seed requirements of the project.
 

The seed farm should be comprised of 100 hectares of dryfarmed
 
can be irrigated, the seed
 cropland and 10 to 25 hectares that 
 Life
 

should supply project seed requirements throughout the 

farm 

of the project and it should develop the capabiLitytu produce 

will be recommended forthose forages that
foundation seed of 

seed farm should develop and


Central Tunisia. The
seeding in 

extend seed production techniques to farmers so that they can
 

reseeding of Tunisian rangeLands by
produce seedto support the 
farmers on private and collective Lands.
 

The seed farm will have to develop appropriate techniques for
 

dryLand and irrigated production of range forage seeds. Weed
 

must developed, demonstrated and extended.

control techniques be 


Concepts of seed field isolation and rouging of atypical plants
 
maintence of pure cuLtivar
 must be demonstrated to guarantee the 


remove the phenotypic
Lines. Plant selection should not attempt to 

the annuaL Legumes, as heterogeneity is an


variation exhibited by 

important mechnaism for surviving in the variable environment and
 

multiple sites characteristic of a Mediterranean climate.
 

The project should begin to contract seed production to farmers
 

early in the project. This will demonstrate the potential for 

private sector seed production and give plenty of time to work 

an extension seed production program. The
out problems through 
project has already harvested seed from a private farm, .dividing 

the quantity of harvested seed with the farmer.
 

As the project develops its seed production and processing
 

it should develop a cooperative relationship withcapabiLity, 
GRAFOUPAST, a government seed processing, marketing, importing
 

and distribution organization partially owned by OEP. ALthough it
 

seed now, eventually GRAFOUPAST,
is not producing rangeland grass 

or a similar organization , must take over Large scale seed 

processing to meet range forage seed demands.
 

Seed from the seed farm will be made available free of charge in 
two to encourage private range reseeding.
the first year or 


a subsidy phase where theEventuaLLy this should progress through 
or
seed pricc is equiveLent to that of subsidized seed grain the
 

variable cost of forage seed production. Eventually the seed 

price should be determined by market supply and demand forces of 
onfree enterprise. Progress through these phases will depend the 

economics of rangeproject's ability to prove the benefits and 
to the farmers through an effective extensionimprovement 

demonstration program.
 

3. Seed Production CapabiLity;
 

To develop the needed seed production capability the project will 

require a seed farm, a seed processing plant, a seed production 
production trainingspecialist U.S. advisor, and Long-term seed 

for a Tunisian. The seed farm should have a minimum capacity of
 
seed produced per
10,000 kgs. of seed per year. At 100 kg. of 
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hectare (below average weather 
year), the farm should be 100 ha.

of good nonirrigated farmland. An additional 10-25 ha. of irri­gated Land would increase the certainty of a yearly crop and

increase productive capacity. Ten thousand kg. of 
seed is ade-'
 
quate to seed 2000 ha. of range annually. As farmers begin to

seed their own Land this additional demand should be by
met 

contracting seed production 
with farmers.
 

A seed processing plant capable of processing a minimum of 
10,000

kg. of 
seed in 2 months (July and August) will be needed to meet
 
minimum project needs. As farmer demand for seed is 
generated,

the seed processing plant 
must be able to process more than

10,000 kg. of seed. A 30,000 k.g. processing capacity in 2 months
 
should meet project needs. If greater demand is 
created during

the project, arrangements for seed processing and distribution
 
should be made with GRAFOUPAST or a similar organization.
 

A seed production specialist trained in agronomy and farm manage­
ment with experience in seed production and processing would 
act
 
as an advisor for 2 years during which the seed farm and process­
ing plant would be brought to fulL capacity. The U.S. advisor 
would work closely with his Tunisian counterpart so that a LocaL 
management capacity for the seed farm and processing plant-would

be developed by the end of two years. The Tunisian manager should
 
have 
a B.S. degree, with training in agronomy, farm management

and agricultural mechanics. One participant trainee presently

studying seed production would be 
a Likely candidate to assign to
 
the seed production unit.
 

4. RangeLand Utilization and Management:
 

a. Livestock-Vegetation Relationship
 

Once rangelands have been improved is extremely important
it 
 to

Learn how to 
graze them without again reducing their ability to
 
produce. Learning use
to these ranges most effectively requires

understanding the animal-vegetation relationship. This 
means
 
knowing how the sheep respond tothe quantity and quality of
 
vegetation available 
to them and how that vegetation responds 
to
 
the time and intensity of 
grazing. The animal-vegetation re­
lationship can best be shown by developing 
Livestock production

optimization 
curves for the important vegetation types. In cases

where 
forage quality changes drastically, one set of curves may

be required for the growing 
season and another set for the dor­
mant season. Each set of 
curves is developed to show average

individual animal production and total herd production per

hectare plotted over the quantity of vegetation remaining 
after
 
grazing (Figure 1).
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c Average Individual
 

o 	 Animal Production 

~ 0 

E j .. 

U-. 

Kg/Ha - Kilograms per hectare of vegetation remainlnq unqrazed 

Figure 1 - Livestock Production Curves 

The quantity of forage avaiLabLe for grazing increases from Left 
to right. At the point where the average individual production is 
zero, there has been so LittLe feed availabLe that the animal 
only maintains itself and produces nothing. As more feed becomes 
avaiLable to the individual animaL, its production increases 
until point I is reached. This is where the quantity of feed is 

* 	enough to give maximum individual animal production. Having more
 
vegetation than this amount avaiLabLe to the animal will not
 
increase production.
 

The principle of individual animal production was understood 
centuries ago. An old IceLandic farm rule says, "If you reduce 
the number of animaLs on your farm and those that remain put on 
wqight then you had too many animals for your farm." 

Where the production of the individual animal is zero, the total 
herd production per hectare is also zero. Total herd production 
per hectare increases as more feed is available and it increases 
more rapidLy than individual animat production. Maximum total 
herd production per hectare is reached at point H.
 

The range manager adjusts the quantity of feed available to his 
animals by adjusting Livestock numbers. In order to move from 
Left to right on the production curves, total animal numbers are
 
reduced to make more feed avaiLable to the remaining individuals.
 
After reaching point H, further reduction in animat numbers tb
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aLLow for more feed 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 animal production remains at the maximum to the
 
right of point I.
 

If maximum 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 for Blue Grama ranges in Colorado, the
 
highest dollar return per hectare was made where the two Lines
 
intersect. This was the point where 336 kg/ha of vegetation was
 
Left ungrazed and Livestock numbers were in balance with the
 
vegetation. Leaving a residue of 336 kg/ha of vegetation opti­
mised animal production and maintained forage production and soil
 
stability. Grazing intensities that produced maximum herd gain
 
per hectare were too heavy and reduced forage production. Live­
stock production curves developed on grazing trials in Iceland
 
and Africa show similar 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 pasture in
 
Iceland, the quantity to be Left ungrazed at point B was nearly a
 
ton per hectare. In Niger, on an annual grassland, the quantity
 
to be Left ungrazed at point B was 185 kg/ha. The proper amount
 
of vegetation to be Left ungrazed must be determined for each
 
important vegetation type in the project. 

There are four basic questions a range manager must 
caLLy to manage an area effectively. These are: 
animals be put into the area, how many should be put 

answer 
When s
in the 

Logi­
hould 
area, 

when should they be taken out of the area, and where should they
 
go. Having a set of production curves for the vegetation being
 
utilized makes it possible to answer these questions Logically to
 
optimize production. The key is the baLance point B.
 

Animals should be put into an area only when there is more vege­
tation than the amount at point B. If the amount indicated at
 
point B for the vegetation type being managed were 300 kg/ha,

then the animals should not graze the area until there is more
 
than 300 kg/ha of vegetation available.
 

How many animals to use depends on how much more vegetation there
 
is than the 300 kg/ha. If there were 400 kg/ha, 100 kg/ha could
 
be grazed. Multiply 100 kg/ha be the number of hectares in the
 
pasture to determine the amount of vegetation available for
 
grazing. Using 3 percent of the body weight of the animals as
 
their daily dry matter intake, divide the daily dry matter intake
 
into the quantity of grazabLe forage to determine the number of
 
animal days of grazing available. (Remember, of course, that the
 
avaiLable forage ham to be useable, and dry matter intake may not
 
reach 3 percent it the forage has too high a water content). Put
 
a Large number of animals in for a short period or fewer animals
 
in for a Longer period.
 

Take the animals out of the pasture when the vegetation is grazed
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down again to 300 kg/ha. Do not Let the calculation of how'many
animal days of grazing were available determine when the animals 
are taken out. Forage growth often occurs while the animals are 
grazing and the calculated period can be extended. In some cases,
 
the quantity of forage is reduced by storms or other incidents 
and animals must be removed earlier than anticipated.
 

Where to take the animals depends on where and what kind of feed 
is available. The improved ranges should not be grazed below the 
balance point. If there are no 
ranges Left with more vegetation

than that at tne balance point, the animals should move to crop 
stubble, be fed hay or other supplements or be sold or 
slaughtered. 

b. Feed Source and Livestock Response Calendars:
 

In order to determine how best to balance the animals with the 
vegetation it is necessary to 
have a feed source calendar showing
 
what time of year the different types of forages, hay and concen­
trate are availabLe for sheep in the area. An animal response
calendar should also be developed to show how animal gains or 
Losses fluctuate throughout the year with the different kinds of
 
feed. These feed source and animal response calendars provide a
 
basis for balancing the animal feed and forage budget for the 
year. The animal response calendar often shows where and when the 
improved rangeLand can be most effectively used to optimize sheep 
production.
 

It is important to know the capacity, capabiLity and cost of each
 
segment on the feed source calendar. It is aLso important to 
know how changes in one feed source wiLL affect the others. 

The feed source and sheep response calendars wiLL show how best 
to use the Livestock production curves. For example, when ranges 
improved with perenniaLs are grazed, production from these ranges
 
may be'optimized either by using a Large number of animals for a 
short time or fewer animals for a Longer time.
 

In the project area it is Likely that the feed source calendar
 
and the sheep response caLendar wi LI show that to optimize pro­
duction from the 
whole system it is better to use fewer animals 
and extend the time that they are 
on the higher quality feeds of 
the improved ranges. This could be particuLarLy impcrtant during 
steaming and fLushing periods. This grazing system could reduce 
the amount of hay and concentrates required in the critical
 
August - September dry period.
 

On the other hand, without understanding the feed source and
 
animal response calendars, the improved ranges might be grazed to
 
optimize production by using more animals for a shorter time.
 
This kind of utilization, considering only the rangeLards, would 
result in additional stress on the other 
feed sources on the
 
calendar.
 

Where fat stored in the tai L of the sheep is a source of energy 
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used during periods of Low feed avai Lability, it may be importantto optomize production 
in terms of theamount of fat stored 
in the
tail. Production optimization curves for the improved rangeLandscould be developed using stored fat as the measure of production
rather than animal 
weights or milk 
production. The circumference
 
of the taiL at the Largest portion night be a suitabLe measure.
 

Each segment of the feed source 
system available 
to the livestock

producer must be considered in developing his management 
system.
The project is currently checking the feasibi lity of adding
anhydrous ammonia to the straw to improve the quality of that 
segment of the 
feed source system.
 

Where moisture is such a Limiting factor, there is another seg­ment of the feed 
source systtem that could be improved. The so­called "fallow system" where weeds are allowed to grow on restedcropland wastes the precious water. The palatable weeds areeither grazed or harvested and stored for future use, but theunpalatable weeds area allowed to grow and use moisture to pro­duce vegetation that cannot 
be used. The feasabiLity of a cereal
cropland resting technique, such 
as a rotation with annual
medics, that produces only palatable plants to be used in thefeed system should be investigated in more detai L.
 

To manage effectively, the sheep producer must understand each
segment 
of the feed source system and be able to 
manipulate each
segment to his advantage. He 
needs to balance his 
animal numbers

with each segment of his feed source budget. 

It is important that the project begin as quickly as possible todevelop Livestock production curves 
on 
the important vegetation

types and prepare feed source and sheep response calendars for 
the different areas.
 

Sheep production 
curves are developed on demonstration areas
grazed at different Levels. These areas not only provide theinformation needed 
to plot the production curves, 
but demonstrate
 
tothe farmers the sheep prodcution that 
coan be made at the
different intensities of 
grazing. The important thing is that
those demonstrations shhow 
the farmers how much vegetation must
be Left ungrazed if is
he to optomise sheep production.
these optimization curves, we 

With
 
can also determine the 
net benefit
 or cash income that can be obtained fronj the different vegetation
types. Comparing these with 
figures on the various 
types of
interventions we 
wilt have precise economic and financial returns
 

on ranges. 

To create the domonstrations 
and produce the sheep production
curves, at Least three pastures must be available on the vegeta­tion type being used. Grazing must be careful ly controt Led onthese pastures to give three distinct degress of grazing intensi­tY. If it is necessary to construct fencing, 
the size of the
moderately grazed pasture should be 
Large enough to support at
Least 20 sheep and result in good gains. Each pasture would bestocked with the same number of sheep but 
the heavily grazed
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pasture should be haLf the size of the moderateLy grazed pasture
and the LightLy grazed pasture shouLd be the size of the moder­
ately and heavily grazed pastures combined (Figure 2).The actual 
size of each pasture must be determined in hectares. 

HElAVY MODERATE 
 LIGHT
 

Figure 2 -
Relative Size for Grazing Demonstration Trials
 

With equal sized pastures that 
are already fenced, the three
 
desired grazing pressures can be obtained by adjusting animaL
numbers. The moderately grazed pasture should have twice a's many
animaLs as the Lightly grazed pasture and the heavily grazed
pasture should have three times the number as the Lightly grazed
pasture. Where pastures are not of equal size, animal numbers 
should be adjusted to the area available in each pasture to give 
a grazing pressure ratio of 
1 : 2 : 3 for the Light, moderate and
 
heavy use pastures. 

The vegetation community 
in each pasture is monitored and defined
 
using the frequency method placing quadrats along permentaLy
narked transects. The quadrat size should give a frequency of 
about 80% for the most abundant species. The frequency sampling
should be done at Least annually to show changes in plant compo­
sition resulting from grazing and weather. Changes in plant
species, especially annuals, may be caused by precipitatin pat­
terns and require that the vegetation community be defined more 
than once a year. 

The quantity of vegetation is next determined for each pasture

using the double sampling method where Lthe amount 
of vegetation

growing on small plots is estimated. One tenth of th plots are 
clipped after estimation to give actual quantity. A regression
 
equation is 
then used to adjuit the other estimates. This sam­
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pLing is done on a permanentLy Located transect adjacent to the
 
one used for frequency sampling. The quantity of 
vegetation on
each pasture is determined each time the animals are weighed in 
or out of the pasture.
 

As soon as the initiaL vegetation weight has been determined an 
equal number of animals are in
put each pasture. At Least 20
animals should be used in each pasture. If ewes with Lambs areused for the demonstration then 
there should be twenty ewes.and Lambs should both be weighed. It is the 

Ewes 
ewe weights that wi L Lshow the first decrease due to heavy grazing. If Lamb weightsonly are used the decrease in Lamb weight due to heavy grazingwiLL be masked by the ewe pulling her own body weight down 
to
 

provide for the Lamb.
 

At monthly intervals, animal weights and standing vegetationmeasurements should be taken to calculate average individual
animal gain and total 
herd gain per hectare for each pasture.

These monthLy measurements show the animaL response to grazing
intensity, indicate the quality of 
forage by months and make it
possible to calculate plant growth during each 
month. At the end
of the grazing season the average individual animal gain and the
total herd gain per hectare for each pasture are plotted over the
amount of vegetation Left ungrazed at the end of 
the season. Each
pasture gives a point on each Line. If the data plots Like thatin Figure 3, the pastures have been too 
heavily stocked and

should be adjusted be reducing animal the
numbers in reLatio to

quantity of vegetation available in the foLlowing year. 

/%
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K9/Ha - Ungrazed vegetation per hectare
 
x = Individual Animal Production
 
0 a Total Herd Production Per Hectare 

FIGURE 3 - Data from Demonstrations Stocked too HeaviLy
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0 

have been grazed too heaviLy to produce

A LL three pastures 


individual and

production optomization curves. In this case both 


total herd gain are increasing from Left to right.
 

that in Figure 4, the pastures have been
If the data plots Like 

and shouLd be adjusted by increasing animal
too LightLy stocked 
numbers.
 

oo 

0
 

E 

Kg/Ha - Ungrazed vegetation per hectare 

x Individual Animal Production
 
0 Total Herd Production Per Hectare
 

Figure 4 --Data from Demonstrations Stocked too LightLy
 

have been grazed too LightLy to produce

ALL three pastures 


this case individuaL animaL
 
production optamization curves. In 


herd 'gain decreases
LeveL and total
production 46 at the maximum 
from Left to right. 

When the data plots Like that in Figure 5, the pastures have been
 

correctLy stocked to produce the production optimization curves.
 

case both sides of the total herd gain per
For this to be the 

hectare curve must be indicated.
 

39 



Kg/Ha - Ungrazed vegetation per hectare 
x = Individual Animal Production 
o = Total Herd Production Per Hectare 

Figure 5 - Data from Demonstrations Stocked ProperLy 

The LightLy grazed pasture shows the Location of the maximum
 
indi.viduaL animal production 
Line and the decreasing side of the

totaL herd production ptr hectare curve. The moderately and
heavily grazed pastures show the slope of the individual &onimaL 
production curve and Locate the 
zero production point on the
 
vegetation scaLe and the 
point where the slope meets the maximum

individuaL animal production. The heaviLy and moderately grazed

pastures show the increasing side of the total herd production 
per hectare curve. This curve is constructed using the zero point
 

developed quickly 


and the three herd production points. 

The resuLting production curves wiLL reLate 
quantity of vegetation Left ungrazed and 
optimize animal production. 

animaL production 
serve as a guide 

to 
to 

The feed source and Livestock response calendars should also be 
as as possible for the different areas of thepPoJset. The Piroeuctlon curves for the rangelands themselves arenot enough to develop a suitable grazing system for the sheepproducer. To optimize sheep production and develop a management

system that is sociaLLy acceptable to the Local farmers, it is necessary to have the sheep production curves for the LocalrangeLands., the Local feed source calendar and the Local Live­
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stock response calendar. Sheep, donkeys, muLes, horses, cattLe, 
camels and goats should be included in the animal response
 
calendar.
 

Figure 6 shows how a combined feed source and sheep response 
catendar might took in some parts of the project, A plan for 
obtaining data to put actual numbers on the calendar should be 
implemented for the different management areas of the project. 

A sample of the different classes of animals from selected farms 
shouLd be weighed at Least at monthly intervals. The feed source
 
calendar as it is developed will show the critical times for 
weight taking. Not all animals on a farm need to be weighed. 
Tester animals in each flock can give good data if the same 
tester animals are weighed each time. A weight response Line can 
be pLotted for each species and class of animal on the farm. The 
sheep calendar should show weights for ewes, Lambs and rams.
 

FIGURE 6
 

FEED SOURCE CALENDAR
 

June July Aug Sept Oct Nov Dec Jan Feb March ApriL May
 

RangeLands Graze cactus Some green growth on Best rdngeLands 
Grain buy hay, ranges depending on warm weather. 
Stubble, concentrate rainfall, too cold 
grain feed wheat for good growth 
residues bran and 
in fields barley, most 

critical per­
iod. 

160 kgs. hay per ewe needed a 1 kg./day 
Ammonification of hay here 

As grain fs
 
threshed,
 
stalks, roots
 
and weeds put
 
in stack.
 

SHEEP RESPONSE CALANDER
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F. ECONOMIC ANALYSIS;
 

1. General:
 

The project Paper calculated the IRR for rangeland improvement at
 

29.2%. This rate was based on improving 36,000 hectares of 

rangeLand during the project and maintaining a rate of
 

improvement at 12,000 hectares per year for an additional 10 

years. Benefits, measured in increases in Lamb production, came 

from an increased Lambing rate, rising from 40% to 95%, and 

increased Lamb weights, from 18 kgs. to 29 kgs., whiLe total 
numbers of sheep were reduced. The rationale was that increased
 

quantity and quality of forage, combined with improved management
 

of the animals and improved animal health, would Lead to 
increases in Lambing rates, birth weights, survivability and 
growth rates. The technical basis for these assumptions appears 
to be basically sound. The improvement of rangeLands were 
estimated to increase the Liveweight yield of pasture from 7.2 
kgs./ha., to about 20 kgs./ha. 

The need to do extensive reseeding of rangeLand to improve
 
pastures, as opposed to deferred rotations with Little other
 
intervention, has greatly increased the per hectare cost of
 
grassland improvement. In addition, this shift has reduced the 
rate of range improvement, and therefore increased the overhead 
costs per hectare in the early years. This would naturally Lower 
the IRR unless benefits can be increased.
 

2. AnaLysis of Interventions:
 

The determination of the economic returns to rangeLand interven­
tions (drilled seeding, scarifying with broadcasting and without 
broadcasting seed, deferring, subsoil ripping, shrub transplant­
ing and direct shrub seeding), requires knowing the cost of the 
intervention and the production of Lamb and wool in either ewe-

Lamb or Lamb fattening operations. Several things must be kept in
 
mind when setting up the systems for data collection needed to 
perform the analysis. First, the establishment of forage by any
 
chosen method must take into account the chances of getting some
 
pre-determined Level of success. That is, the percentage of
 
hectares on which the intervention was done, succeeded, on the
 
desired Level of range improvement. SecondLy, a caLcuLation 
shouLd be made of the foregone production of not using the range
 
whiLe the intervention takes place. For example, if establishing
 
a perennial grass requires deferring grazing on the Land for two
 
years, then the value of the Lost grazing must be calculated. 
Finally, the increased production of the range after the inter­
vention has taken place must be measured.
 

In a ewe-Lamb operation, the value of the rangeland must be
 
measured as the value of the Lamb (meat) produced plus the wool 
produced per hectare. This value can only be accurately measured
 
by the actual animal production from the feed produced. We can 
make estimates of the increased productivity from the measure­
ments of forage produced (cuttings), but accurate measurements 
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can onLy be obtained from actual weights obtained under grazing 

trials, because under grazing onl.y the utilizable plant material
 
wilLt be measured as the animals will selectively chose desired 
species. Feed conversion ratios will also not need to be esti­

mated, as the ability of the forage to produce meat will be 

in the livestock gains. Total beneficial production of
iseasured 

plant material can be measured when the intensity of grazitig
 

where weight gains on animals no longer occurs.reaches the point 
the pastures,
Therefore, weighing animals when they are placed on 


and taking periodic weight measurements, we can establish exact
 

production Levels from improved rangelands. These measurements
 
should be taken from Lands treated in various ways, and compared
 
with untreated lands, the costs of each treatment would be com­
pared with increased production to determine the returns to the
 
investment.
 

Given the variability of climatic conditions, particularly rain­
fall distribution and quantity, in Central Tunisia, and the large 
fluctuations from year to year, probability factors should be 
attached to the costs and benefits of rangeLand improvement. For
 
example, if reseeding of perennial grass is done, and a grass 
stand is not achieved, a second year of reseeding may be re­
quired. This will increase the costs and delay the benefits. 
Likewise, low rainfall years may Lower production considerably 
below the average established for a period of years. 

In order to have a major impact on the rangeLands ot. Central 
Tunisia, the Project will have to convince Livestock growers to 
undertake range improvements and follow with proper grazing mana­
gement. To accomplish this, the stockmen will have to be convinc­
ed that the interventions will work, will pay investment costs, 
and can be done with the minimum of risk. For the stockmen in 
Central Tunisia it is also essential that he recover his capital 
investment in the shortest time possible. 

Trials done in the U.S. on production of Lamb through grazing of
 
similar grasslands to those in Tunisia show that ewe Lamb combi­
nations will produce one kilogram of Lamb, Liveweight, with 10 
kilograms of drymatter. Using these figures as estimates of the
 
productivity of the grass we can make some estimates of the
 
productivity of the improved Central Tunisian rangeLand. From
 
cuttings of forage on non-improved and improved ranges the pro­
ject has shown that reseeding has increased the dry matter pro­
duced, over non reseeded rangeLands, by 300 to 600 kgs./ha. on 
similar Land. In some cases results have been even more spec­
tacular, showing dry matter production increases of as much as 
1500-2000 kgs./ha. as estimated by range specialists. 

In addition to totaL dry mattergains, the quality of the forage 
appears also to have increased. ALthough palatability of the 
torage and its ability to produce meat can only be determined by 
actual grazing, it is likely that reseeded ranges will be more 
productive per unit of vegetation, especially where some species
 
in the non improved rangeLand are seldom or never eaten by 
animals. Data from 1984 have not been completed on total produc­
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show high frequencies of
 
but samples taken in February
tion, 


reseeded grass, and high plant populations 
within the samples. 

excess of
 
show plant populations of reseeded grass in 


Most areas 

20 per square meter, with at Least 1/3 of the area above 40 per
 

the samples. If
80% or 
square meter. Frequencies are above in 


dry summer months, indications are
 
these grasses can survive the 


that high forage production will be possible. In addition, annual
 

Legumes seeded with the grasses have developed and set seeds,
 

Levels should be increased.
 thus forage production and protein 


reseeded or other-

Because very 	Little grazing has taken place on 


been collected on growth
no data has
wise treated lands, and 

of


fecundity or morbidity and mortality rates 

performance, 


stage of the 	project to 

animals, it is impossibLe at this 	 de­

the economic improvements is being

temine if progress toward 

made. Given that "without project" rangeLands 

probably did not
 

average drymater production of 100-150 kgs. 
of dry­

exceed an 

exceed 400 kgs.Iha., andmost reseeded areas
matter/ha., and that 


have reached 2000 kgs./ha., would indicate that 
seat production
 

targets could be easiLLy mtt or exceeded.
 

review and redesign team recommends that the expansion of
 
The 

acreage be made Largely the responsibility of Livestock raisers.
 

an
The project would function mainly as advisory service where
 

staff would operate as specialists to backstop OEP extension
 

staff. the project would undertake interventions 
on a Limited
 

area, mainly for applying and evaluating techniques of establish­

ing, improving and managing rangeLands under actual" production
 

conditions. With this emphasis the key to 
expanding the area of
 

costs over a
 
improved rangeLand and therefore spreading overhead 


Livestok growers' willingness to undertake
 
Larger area, 	will be 


the investment costs.
 

therefore been undertaken to demonstrate what the
 An analysis has 
 be to
 
minimaL required improvement (benefit stream) would need to 


to 	 In
 
recover capital investment avd generate a return capital. 


the analysis, it is assumed that investment would be made by the
 

prices would be current Liveweight Lamb prices
Livestock growers, 

costs of deferring grazing
ac 2 TD per kilogram, per hectare 


14 and

would be 7 kilograms of Liveweight production or TD, 


be done in either 5 years of 10

capital recovery would need to 


chosen for shrubs and perennial
years. Generally, 10 years was 

due to the Longer deferred
 grasses and 5 	years for annual Legumes 


for the shrubs and grasses. A 15 percent discount
grazing period 

cost of capi­a representative opportunity
rate was used both as 


a rate that would repay bank interest rates (7%) 
and
 

tal and as 

stream required to give
give a return to management. The benefit 


Live­
the 15 1 IRR per hectare is calculated* and converted into 

The catculation is to find the benefit stream that, when
 

discounted over the period of time chosen, at the interest rate
 

chosen, wiLl 	jest equal the discounted cost stream. Generally all
 

assume end of year costs and benefits. Discounting
calculations 

takes into account money saved (discounted cost) or money
 

due to the investment.
foregone (discounted benefit) 
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weight Limb and estimated increased forage production needed to
 
produce that Lamb under a ewe-Lamb operation. For the perennial
 
grasses and annuaL Legumes, resuLts of the Last two years
 
indicate that these resultats are obtainable, even in cases where
 
the seeding fdiLed in the first year. Tables !T[.F.1 to III.F.5.
 
%ive the estimates of target production the farmer will need to
 
achieve to recover capital costs. No production values have been
 
obtained for aidla or shrubs, as these new transplants are not
 
Large enough, to determine forage production. the Large costs of
 
shrub transplanting has encouraged the project to Look at direct
 
seeding of atriplexwhich Looks encouaging.
 

On a forestry reserve, older, 5 meter high acacia was cut back
 
to 50 cm stumps and aLLowed to naturally revegetate. 2500 ewes
 
and Lambs were grazed on a 100 ha. area for 70 days. According to
 
the forestry management, the forage and trees were completely
 
gone when grazing was stopped on March 15, 1984. Assuming that
 
the ewes weighed 35 kgs., consumed drymatter equal to 3% of their
 
body weight daiLy for 60 days, then the acacia produced about
 
1575 kgs. of drymatter per hectare during the period. On May 10,
 
1984, regrowth was 18" to 2' in the area. This would indicate
 
that drymatter vegetative production on accala may be adequate to
 
be economicaL, even with high establishment costs. 

In order to ascertain the actual value of the acacia or shrubs, 
it wi LL be neccessary todetermine if younger tress can be 
heavi Ly grazed, how often tress can be grazed and if trees can
 
sustain high grazing over. several years. Comparing production
 
through actual grazing with costs of plantation establishment,
 
including repeated plantings and costs of deferrment, will be
 
necessary to determine economic returns to these plantations, and
 
this analysis should be undertaken over the next 5 years. Data
 
from forest service plantations could be used for part of this
 
analysis.
 

The above examples would indicate the minimum production required
 
to induce farmers to invest in range management. The comparison
 
of the costs and benefits from the establishment of perennial
 
grass in either one or two years effectively shows the difference
 
between a 100% probability and a 502 probabLiity of a successful
 
planting. Although this would be the most accurate way to
 
establish the benefit stream required to cover thq investment
 
costs, a close estimate can be made by dividing the cost factors
 
by the probability factor before discounting.
 

45
 



TALE III.F.1
 

RESf:LuING IPEREUNIAL GRASS, ONE YEAR SEEDING, TWO YEARS DEFERREMENT 
TUNISIAN DINARS PER HECTARE
 

Year Fixed Costs Variable Deterrement Total Discount Present 
Costs Costs Costs Factor worth 

151 at 28TD 

1 30 1/5 3/ 14 3/ 99 .870 -86 

2 14 14 .756 -10.6 

3 .657 18.4 

4 .571 16.0
 

5 .497 13.9 

6 .43T 12.1 

7 .376 10.5
 

8 .326 9.1 

9 .284 2.9
 

-1.8 

I/ Includes 20TO for spiny cactus fence, 1ITD for tractor use. 
7/ Froeo Table 
7/ Estimaited ds 7k9s live lamib without project. 

Cuosik-nts: The cash flow required to cover the investment costs would be 
28O in ears 3-10. This required an additional 14kgs of live weight lamb. 
Eue-lamb operation feed conversion ratio of 10:1 requires 140kgs of 
additional useable drywatter per hectare. 
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ANIUAL GRASS OR LEGUI.IE, OiE YEAR 
10 AND 5 YEAR CAPITAL RECOVERY ­

-Year Fixed Losts 7ariable Deterrement Total 
Costs Costs Costs 

1 20 55 14 09 

2 

3 

4 

5 

6 

7 


8 


9 


10 


10 year and 5 year capital recovery 10 year
nnual cash Droduction Increase 
ive weight lambincrease 9.5T0
Additional drymatter 95kgs 


SEEDINJG, OUE YEAR DEFERREMENT 
TUNISIAN DINARS PEK HLLIARL
 

DiScount Present Present 
Factor worth worth15% at 19TD at 27 TO 

.870 -77.4 -77.4 

.756 14.3 20.4 

.657 12.5 17.7 

.571 10.0 15.4 

.497 9.4 13.4 

.43Z 8.2 11.7 

.376 7.1 + 1.1 

.326 6.2 

.284 5.4 

.247 4.6 

+1.1 


5 year
 

13.5TD
 
135kgs
 

5 year dts:t. 
cash flow
 

10 year disc.
 
cash flow
 

http:LEGUI.IE


TABLE III.F.3
 

REEIIIG PIREAINIAL iRASS. TWO YEARS OF SEEDING, THREE YEARS DEFERREMENT
 
TUNISIAN DINARS PER IECTARE
 

Year Fixed Costs Variable 
Costs 

Deterreaent 
Costs 

Total 
Costs 

Discount 
Factor 

151 

Present 
worth 

dt 57TD 

S30 1/ 55 1/ 14 3/ 99 .870 -86 

2 10 4/ 55 14 79 .75u*' -60 

3 14 14 .657 - 9.2 

4 .571 32.5 

6 .497-. 28.5 

.432 27.6 

7 .376 21.4 

a .326 18.6 

9 .284 16.1 

1J .241 14.0 

.379 

1/ Fencing 2UTD. tractor IOT 
WJ From TbIlo_Est. 7k9s Jive Tab without project 
I/ Tractur 

Cui ,cts: U) dinrs uf extrd production will be needed to cover the
di'Uu-i--ed cash flow requirewnts to cover investent costs in ye'Ars
4-1U. This requires 20.5kgs of live Ia" and 285k9s of additional 
useable dryiatter. 
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! 4 V" ,,..Year 
-

Fi~ed Costs-i, Variable 
Costs 

Detcrrei~ent 
Costs 

Total 
Costs 

Discount 
Factor 

-Present 
worthi 

-

! 

ii 

!i, 

...1 

2 

3 

4 

5.497 

20 ISO, 

"3014 

14 

-14 

TAL 

384 

364 

14 

.870 

.756 

.657 

. . ... 

.376.J5. 

-334.1; 

-. 75.2 

9.2­

129. 

112.8 .. 

i~i :8 '.32S 

ii u9YA.28 

IwyUV~tjitisacaia ohst ostsldl 
Ilould~~~~produc15 motma2e kgO7Tta0We 

Cosndts 
peis 

Ftrdr 

74.0 

64.5 

orge 

0 
.247 . 

C0-1,It If , c;.. id.hrubs. would hdveto e p]anted two years in-orde.r0.7TAthu.iplanti t ion, thlen' an .addi tional 22? TO of.production woujo b&ir per tare its drs 4-.10 etoerecover 1 otl'isco ut Pc . T 
to 

'LJ:"e t J" ' 
' " 



TABLE III.P.5
 

ACACIA Ult !AiUUUIJ - JNL YLAH [IIANSPLAN[iNG TIO YAI(S DEFERREMENT 
10 YEAIS lECOVERY 

Yedr iixed Custs Vdriable Dter1e|'re et total Iiscout Present 
Costs Costs Costs Factor sorthi 

15Z, at 1O1TD 

2U 1/ 350 2/ 14 384 .870 -334.1 

2 14 14 .756 -IU.6 

j .657 	 66.4 

4 .571 	 57.7
 

5 .497 	 50.2
 

6 .432 	 -43.6
 

7 .376 	 37.1
 

8 .326 	 32.9 

9 .284 	 28.7
 

10 	 .247 24.9 

- 2.1 

1/ Fencing with cactus 
f/ Estiawted frum repurts ranging frow 30O-400T/hectare 

Cuiienti: The acacia or shrub would have to generate 102TD/hectare 	of 
A-dlTrifl production In yeirs 3-10 to cover capital costs. This could be 
estinatud as 50.5kgs of additional live lamb or 505kgs of drymatter. 
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3. Internal Rate of Return Analysis:
 

An Internal rate of Return (IRR) was calculated on the amended
 
project to determine ehe economic viability of the investment.
 
This analysis was done under two scenarios, in order to test the
 
sensitivity of the project to setbacks that might be caused by
 
such effects as extremely Low rainfalL years.
 

Scenarios No. 1 & 2; Area of range Improvement
 

It was assumed that the project would intervene on 300 hectares
 
per year through 1990, 2000 hectares in 1991 & 1992, decrease to
 
1000 hectares in 1993 and have no interventions after 1994. In
 
1987-1988 it was assumed that farmers would begin doing range
 
improvement on 500 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 improvement in all cases would be 2/3 completely reseeded,
 
with the remainder split between seed application with
 
sacarifiage, and resting with no other intervention.
 

Scenario No. 1
 

This assumed that sucessfuL interventions would he 50% in 1984 &
 
1985, 60% in 1986 & 1987, 70% in 1988, and 75% through 1990. This
 
would 
rise to 85% after 1992, where it would remain constant.
 

Scenario No. 2
 

This assumed only a 50% success in interventions, which does not
 
improve throughout the period.
 

Costs
 

Costs of interventions were weighted between the three types of
 
interventions. Because it was assumed that 
farmers would not need
 
to plant cactus fences or hire guards, these costs were not
 
included. Other 
costs were taken from thje Project cost estimates
 
based on their experience, and an additional cost of 14 dinars
 
per hectare was assumed for each year the grazing Land 
was
 
deferred form grazing while the intervention was being done.
 

Project overheard costs included the balance 
of funds committed
 
under the present project plus $3 million USAID funds and 4
 
million Tunisian Dinar GOT funds. In the Latter case the 
cost of
 
supplemental was deducted, and costed 
out as a net benefit flow
 
from sheep production. Thus all overhead costs, including techni­
cal assistance contracts and the seed production center were
 
treated am overhead costs of the project.
 

Bene !11 t s 

The net gain assumed to derive from feeding supplemental feed, 
1/2 paid by the project and 1/2 paid by farmers, was calculated 
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and added to the toaL benefit stream. Additionally, a value was 
added from seed produced at the seed center as a LL seed
 
production costs had already been calculated in intervention 
costs.
 

The benefit from range improvement that accured with the project
 
was calculated as an average of 300 kgs. drymatter per hectare
 
over non improved Land, which produced meat at ratio of 10:1.a 
The live weight meat produced was valued at 2 dinars per kilo. No 
additional value was given for ewes or wool.
 

Analysis
 

Net benefit streams were calculated for both scenarios. In 
scenario No. 1 the cash flow yielded 15%a IRR including all 
overhead costs. In the second scenario, the rate drops to 9%. In 
both cases the rates are affected by the slow adoption rate
 
assumed for the project. In the first case, only 115,000 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 members were cautious 
about expecting too optomistic an adoption rate. The extenit of 
range improvement wiL L probably be most affected by the 
demonstrated results of intervention.
 

In the analysis we have chosen a rather Low per hectare dry 
matter production rate (300 kgs/ha.). In several cases the
 
project has already demonstrated higher prodcution, particularly
 
on reseeded Land. However, given the wide variability in soils 
and climatic conditions, we have chosen Lan average we believe
 
is, albeit Low, more indicative of the entire area.
 

By using probabiLities for successful intervention we have 
demonstrated the effects of higher costs, Lower benefits, and 
delayed expansion. On the Low scale we have suggested only 
one of
 
every two years will interventions be successful. On the high end
 
we have assumed only about 4 of every 5 will be successful. This
 
should cover the range from extremely poor rainfall years to 
quite moderate years. Exceptional years will not only improve 
chances 
of success, but should give much higher production
 
differentials from non improved Lands 
than we have assumed.
 

No secondary benefits have been calculated in the IRR analysis.

It is obvious that considerable benefits would be gained from the
 
reduction in soil Loss due 
to erosion and water runoff. Social
 
benefits gained from in rural and
improving incomes the 
 areas 

slowing the rate of rural to urban migration are also of extreme
 
importance to the Government of Tunisia. Because of no agreed 
upon formula for calculating these secondary benefits, they have 
not been quantified and therefore 
are excluded from the anaLysis.
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TabLe III.F.3.1
 

TUNISIA RANGE MANAGEMENT
 

Anticipated CapitaL Investment 1/ 

S(O00) = Dinars (000) 

USAID USAID GOT TotaL 

1984 809.5 591 800 1,391
 

1985 1503.6 1098 1400 2,498
 

1986 1198.5 875 1400 2v275
 

1987 923.9 674 800 1474
 

1988 60.0 44 800 844
 

1989 600 2/ 600
 

1/ IncLudes residuaL funds from originaL project aLLotments 
(S1.5 miLLion and TD 1.8 miLLion), and new funds ($3.0 
miLLion and TD 4.ONiLLion)
 

2/ 1988and after GOT -expense of 300,000 dinars wouLd be
 
required to support a technicaL staff of avout 20 persons.
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TABLE III.F.3.2
 

TUNISIA RANGE MANAGEMENT 
NON RANGE BENEFITS
 

A. 

Feed Costs-Project 
000 dinars 

1984 33.8 
1985 85.7 
1986 99.4 
1987 100.6 
1988 100.6 
1989 100.6 

520.7 

B. 

Tons 

1984 -0-
1985 2 
1985 5 
1986 10 
1987 15 
1988 15 
1989 20 
1990 20 
1991 35 

FEED BENEFITS 

Feed 

Tons 


266 

675 

783 

792 

SEED BENEFITS 

Meat Production
 
Tons Dinars 

26.6 53,200 
67.5 135,000 
78.3 156,600 
79.2 158,425 

158,425 
158,425 
820,075' 

Tunisian Dinars
 

-0­
6,000
 
15,000
 
30,000
 
45,000
 
45,000 
60,000
 
60,000
 

100,000 (held constant 
after 1991) 
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