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UNLTS & ABBREVIATIONS

WEICHTS AMD HMRASURES

Matric

1 hectare (ha) -
1 licra (1) -
1 sezric tonne (t) =

CURRENCY
Curreacy Unit -
Tt -
’i‘tl 00 -
ABRREVIATIONS

= BMangue Hationals de Tunisie
(Tunislan Mational Bank)
» Centrs National d'Etudes Agricolas

Inperial
1.47 scres

«21 galloas
1 105 pounds

Tunisian Dinar (TD)
$Al.7 (Dacenber 1981)
$US1.12 (December 1931}

(Mational Centrs for Agricultural Studies)
« Commissariat Regional de Deaveloppemmnt Agricole
(Regional Agricultural Developmsnt Cosmission)

= Diraction de la Production Animale
(Aninal Production Departmsnt)

= Direction de la Production Vegetals

(Crop Production Departsant)

= Direction pour 1'Assistance aux Patites et Hoyennes
Explotitations (Department for the Assistance of

Small and Medium Sized Farma)

= TFonds Special pour le Devaloppesant Agricols
(Spacial Fund for Agricultural Development)

=« Isstituct des Grandes Cultures
(lastitute for Large Crop Schemas)
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THAT lnstitut Narional Agronoalqua ds Tunaie
(Tunislan Mational Institute of Agronsay)
IRRAT Institut National de la hecherche Agrinoalgque en Tunisle
{Tunlaian Hational Inscitute ol hsrlcul:urll Resasarch)
oc office das Cerealsn
(Caroal Board)
oEP office de 1'Elevage ot des Parursges
(Liveatock and Pasture-land office)
OMLIVAL Offica ds Misa en Valeur du Lakhmes
{The Office for the Develogment of the Lakihmas Valley)
aoTD otfice Jes Terres Domanlales
(Public (and Office)
SONAM socjete Hrtionale de Motoculture
(rational Compaay for Agricultural Machinery)
uer Uclte Cooperative de Production
(Production Cooperativa Uait)
JHAT Unin Marionale des Agriculteurs
(Farmers Hational Union)
ERR Ycor-alc Mate of Returs
Fi's Forage Unics
GOoT Covernment of Tunisic
L | High Tielding Varisties
1FAD {nterastional Fund for Agricultural Developuent
IRz Intsroediate Rainfall Zone
HOA Ministcy of Agriculture
NPY Het Prasant Value
ure World Tood Prograsns
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Table 7: Ezuigment Costs = Phase |

1« AUSTRALIAN SOURCED

! Cait Cost ctf.(1)
f Ttem Ko. Cost Tunis
1 $A D
i Tillage Egufpment
- Scarifier (21 twme) 2 6 500 11 470
= Sead drill = wvith szmall seedsn
bax (20—24 row) : 1% 500 14 618
- Boaletes plough 1 ) 300 ) 033
- HatTouw 2 5 000 8 52)
- Spare parts for abowve # 20X - 11 500 9 12
Otker Egulicent
= Fencing = prefabricated sheep
fence plus 3 Barbs 2 ka 1 400 4 235
= Jackzan seed pickler 1 3%0 309
= Portable ahaep yard
{ts work 200=240 sheep) | 1 400 1 23% &
TOTAL T 62 910
2. MAT EX SOURCED ELSIWHERE
s Uait Coat eif,
& ; ltem 5o, Cost Tunis
> SA D
;_ Traictors
: Balldorer - D7 with asgle blade 1 175 000 100 000¢2)
i 100 PP wheeled tractor 3 42 000 11 177
3 60 HP - - 1 19 000 16 765
‘\‘f; Machinery
HBarvester = 5.1 = self propelled 1 70 00O 41 178
. sy baler i 12 000 10 388
- Rotary =ower 1 4 500 J 970
i Eay rake 1 2 200 1 941
2 Workshop equipment fscl. welder, tools ste. - 8 000 7 060
. Spray uait 1 3 000 2 647
:,.:' Crain auger (vwith insecticide applicator) 1 1 800 3 383
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2. MAY BE SOURCED ELSEWHERE (Cont'd.) ‘
Unlt Cost cif. :
3 _ Item Ho. Cost Tunis
I $A 1
f. QOther
i Grala silo (16 000 L) 2 7 300 4 412
Porzable sheep waighing crate 1 2 200 1 941
Fancing tools - 500 441
. ¢ Traller (4-vheel) 2 3 500 3 358
| Soll Surveying Equipment
Level, staff, drafeing table etc. - S 000 4 412 :
;_ Training Equipaent
i- Fhotocopler, typevriter atc. - & 000 5 294 j
; Vehicles(2)
. 4 Wheel Drive Long Wheel Base 1 18 000 13 000
P Station Sedans 2 10 000 7 2112
2 TOTAL 340 957
i CRAND TOTAL ADY B67
* (1) Does nnt include costs of Customs duty and clearance charges or
’ ;-. transport to project sizte.
k Conversion factors used:=-
i SA1.70 = TD 1.00
.' 152 = handling charges
:' :‘ 331 - freight and {nsurances
H '
& (2} I=ported directly from oversess supplier. All other items are costed as
% if {mported from Australis. Significant savings could probably be made if
-.: thess items wvers obtalned from Zuropean or Aserican suppliars.
it N.B. 202 spare parts are supplied with Australian tillage equipmant. Spares for
' other squipeent are purchased as required. Cost estimates included undar
opersting expanses. :
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Annex &

Table 8: Systea Evaluation = Phase 7 Preparaticn Costes = Phase ]

Systea svaluationl®)

Pnass 2 Preparation

Profesnional fui-{h}

Agriculturalist
Animal Husbandry Specialist
Agricultural Extenslon Specialist
Rural Soclologist
Agricultural Econocmiat
Agricultural Credic Specialiast
Unallocated
Trilingual tracalators {(3)

Sub total

Travel

International travel
Internal travel
Sub rocal

Accossodation ard meals

Deher Costs

{a)

(b)

Report preparatlon and prioting
Secretarisl tive
Telephone, talex, photocopy,
postage =tc.
Sub total
TOTAL

Casted under Farm Hanagement Lconomlist

(See table & this annex)

T0 & 125/man sonth for all positions except TD | 400/man monath

for translator.

Lk

R
-

e g o

o= i M

iy P

-TDr
Tr | Yr 2 Tr ] Yr 4 Total
- - 12 373 - 12 375
- - 12 375 - 12 375
- - A 250 - 8 250
- - 8 250 - 8 250 |
- - 20 613 - 20 615
- - 8 250 - 8 2%0
- - 4 123 - 4 128
- - 8 40 - 8 400
- - 87 650 - B2 630
- - 800 - 9 800
- - 000 - 2 000
- - 11 800 - 11 800 -
- - 9 750 - 9 750
- - 5 000 - 5 000
- - 2 000 - 000 |
- - 3 000 - 3 000
- - 10 0CO - 10 000
- - 114 200 - 114 200

in Tecknical Assistance Coasts
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EE&!I 4+ Financtal and Economic Lnal:nil

The following prelimimary ecosomic asalysias aizms to demonstrate that a
broad-based project based on the introduction of Improved [arming svetess
fa the IRZ could be ¢conomically viadble, provided Phase | succeeds In

proving the technology. The assumptions used in the econcalc analysis are
listed balow:

3} Labdour 1s shadow priced at 75T of tha wage rate. This estinate has
bean prepared by ONEA in assocfatlion with World Mank econoaists and i3
osed as a stasdard throughout Tealafa. There i{s some evidence that a
lover figure should be used for the IRI, and further atZentlion should
e given to this during Fhase 2 preps ‘atlcn.

b3) The shadow price of forasign exchange 1s 12I sbove the officisl rate.
This eatizate alsd cones from ONZA and the World BSank and reflects
Tunisia's adverse balance of trade position and overvalued currancy.

c) Increzeatal cereal production is valuad at the border price, adjusted
far Inter=al transport costs. Careal prices in Tunisia are controlled
by tha OC a=d do ool necessaryily reflect world prices. Since
increasntal productioca would replsce lmports the economic value of the
product at the farm gate is the border (CIF) price plus the costs of
handling and transporting the grain from the entry port to the fara

p:.‘-

d) Iscrementsl meat production is regarded as a4 non-traded good and fa
valusd at its finsncial price. Although Tunisia i{sports neat and live
acizals for slaughter, the barder pricing approach caonot b used for
2eat because there are substantisl perceived quality diffarences
between the local and imported products, (local 1s considered
superior), aod the market for tsported chilled maar is guite separate
frow unchilled fresh-killed meat produced and consused in tha project
ares. Thare are oo goverament centrols on sheep pricas.

All other prices are exclusive of tazes and subsidies.
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Without the project, cersal and livestock production in the IRZ will
decline at tha rate of 1% per anaoum due to the effects of soll ercsion
and soll structural deterioraticn. This assumption, which has an
important bearin) co the seCimated ERR, is lictle =ore than a guess at
this stage and & mors accurate estimate would ba made during Phase 2
preparscion.

The project life ia 30 yaars after vhich all solls consarvation
structures vill require rabuilding.

Phase 2 will commence after ) years of Fhase l.

No sttespt has besn sade to estizate benafits resultiog froa incoas
redistribuction, reduced urbanisation, incressed employment or reduced
dem siltation. 1In the latter case banefits may be subetantial and am
attempt would be made to sstimats this duricg Phaee 2 preparatlion.

The population of tha IRZ is about | aillion of which A00 000 are
rural. The target group would be the poorest third of the rural
population, estimated to be about 20 000 families.

The total land area of the IRZ {s abdout 1.4 million hectares. The
target group own about 10I of the land area (140 000 ha), or 7 ha per
fanily. Benafits would alsc flow to landowners cutside the target
group, leading to about one gquacter of the agricultural land in the
IRZ (350 000 ha) being convarted to the improved agricultural system
during the 3 year disbursemant pariod of Phase 2. The 150 000 ha
vould have tha following composition:

Arable crop land (301) 10% 000
Perzanent pasature land (351) 122 500
Rangeland (13%) 87 500
Unproductive wvasteland (101) 35 050

Tocral 350 0DO

e, e o 1 55 B e S S e S S
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Estinates of land use, production and income from che above 1%0 000 hka
are showvn in table 10. Table 1] provides estiasstes of farm Income and

T S T o W ey 1
Lt e ey =

operating costs in economic tarza and shows that the project would generste
&1 incresantal economic benefit of about TD 21/ha. Assuming that
production would bulld up over a five yesar periocd, the total sconcmlic
benef it from tha project would reach about D 7.4 aillion senually st full
| development, The Net Present Valus (1) of incremantal econoalc bepefite
would be sround TD 23 aillion after taking into considaration fhe assummd
21 decline in productivity {f the project is not leplemented.

P i

(1) Assuzing a 152 discount rate.
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Table 10: Phase 1 = Laed Use, Preduction & Incoms

O Y

Fresenc At fall ’ |
Lﬁ!!_!!!. Titosticn Lovelagasat
a)  Assble croplend
Ares of wvhest (30T durum, 30T soft) 17 %90 1) 425
Area of bazley 17 500 13 415
Aras of oate for grazing/hay 17 5C0 -
Ares of olivas 10 520 i 50¢
Area of fallow 41 COO -
Area of medic - &7 235
19% GO 15 e
b) Permerent Pssture land
Acea of uniaprovnd pasture 122 500 -
hrea of fsproved peasturs - 121 300
¢) Rangelasd
Area of unizproved rangelacsd 47 100 -
Area of loproved rangelazd - A7 500
f d} Livestock
: '000 forage walte (FU) produced 17 525 174 000
'NOC forage unizs purchased 0 000 -
Zwves (or equivalent) carried 160 CO0 290 GO0
: 2. Preducticn
_ Wheat (t) 8 7% 18 900
g Barley (t) 19 S6O 21 260
. Olives (t) s 730 § 130
3 wambhs 112 220 233 CQ0

Wool ('00C kg) 250 320




ADGAX &
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Gross lmices (financial) 'OGaTD *OO2TD
Wheat 301 1 71
Marley 125 1 470
Qlives 530 A1)
waads S 040 ¥ L35
woal 285 245
Jther products (eggs, vegeatables,
handicrafta etc.) 2 000 2 00

Total Gross Incoma ('00OTD) 3 482 14 251
Farm Orervating Coats (fi{nanclal)
Laboar {wnpald family lsbour) - -
fertillisar 25 24D
TTastar hice 475 139
Secd 41 30
Livestock feeds 430 =
Sunities pi 1] 202

Total Dperating Casts ("2007T2) 1 920 R0
Total Grose Margin (fluenclal) ?_:L;_ 14 312
Total Crose Margis/ha o 2l.60 Tu atj 92
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Table 1l: Econcai{c Analvsia = Fars lsncoee and Operating Costs

Present At full
Sltuatien avelopaent
lv Gross Incoew (econcalc)
Wheat 91 i &35
Sarlew 589 1 419
Diivews 610 630
La=bs S 040D 9 115
Vool 286 285
Other products (egge, vegetables,
handicrafts etc.) 1002 2 000
Total Gross Inco=e (‘000 TD) 9 338 15 923
2, Farn Operating Costas (econoatic)
Labour i 50¢ 7 500
Fertilizer &7 430
Tractor hire 75 159
Seed $20 L22
Livestock feeds | 000 -
Sundries 150 230
Total Operating Costs ('000 TD) 3_123 B 7161
Jo Total gross marglin (ecouvaie) =254 i 164

Total gross eargin/ha T =-0.7) TD 20.47
Ecornalc benefits/ha ™ 21.20
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Yarn devrelopaent coets (in econoeic tarzs) would total arscusd TO 57/ b
cansletlng of pasture establishuent (TD 19/:a), sall conservation works
{1n 15-”l--li| and livestock purchased or resgined (TD 23/ 4hal, Cevmicomans

coets would be wpread over four yesrs as shown (o Table 1) balow.

Takle 13: FPcoscalc Analyeis = Farz Development Coats

ear Ha Yara davzleomanr costs (7D 'C4G0
Deave loped r | Tr 2 Tr 3 Yr & : § e Tr & It 7 Yol Tr k@
i 40 OO0 570 %70 570 370 - - - . -
A 0 009 - 455 5% B5%% 233 - - .
] 10 0G0 _ - 954 544 598 99 - - -
o4 B0 000 - - - 1 X401 140 L 340 1 4D - .
3 160 600 - - - - S T S T - T
“atal 330 0o 370 1 423 2421 3 %63 4 Al8 3 463 1 %8y | &35 -
The net present valus of fars developaent costs (5% disceunt rare) {8
T0 12 million. As the NPV of econcals beuefits is TU 235 atlifam, sublic
investannt in Infrestructure, credlt, extenslon and otivr mupsor: secrvicas
with an 599 of TD 13 atllion would be perstsaslble, to achiecue a 147
tconcalc rate of returs. Lower public laveszment would incredss the FRAE *-
pechape IUL, bvt lncresse the risk of fallure thrzughk inadegqusie scppur:
for facaess.
The coxposition of Phasa 2 public expenditure wauld be deratlsd during
] preparation. Rough estizaies fadicete the followicy Salasca:
. Exrension &1%
redit 191
Fhase | comts ink
S5oll coiservation
equipoeat 122
Sell conservation
BAODCWET i
Fare aachinery .
F




Annex 5
-

AEFERENCES
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Annex b
! ORGANLISATIONS, ACENCIES ETC. RESPONSIELE
* TO THE MINISTRY OF ACRICULTURE
(a) PIRECTGRATES

- Directorate Adainistratifs (D,A.R.)

= 43 de L'Inspection
i - - des Plans, Analys«¢s et Evaluations des Projets
i - o Affairs, Fonclers et Legintatives
{ i - de l'Enseignensnt, da la Recherche et de la
= Vulgarisation (D.E.R.V.)
: - * des Reswources en Eau et Sol (D.R.E.5.)
i » o = des Etudas et Grands Travaux Hydrauliques
i (E.C.T.U.)
i - ¥ Cenie Rural
i - 2 des Forets
1 - - de la Production Animale (D.P.A.)

= den Peches

-

- Service Yeterinalre
- Pour 1'Assistance sux Petltes et Moyennes
Elpiﬂi‘.tlﬂﬂi {nlliplnl El]

(b) SERVICES EXVERIEURS - C.R.D.A's. - one par Governorate

B i

(c) STATUTORY AUTHORITIES (Agencies)

= 0Office des Cereales (0.C.)

- s de L'Elevage et des Paturages (0.E.P.)
- 0ffice des Terres Dominiales (0.T.D.)

- 2 de la Med jerda

- P de 1'"Huile

! - . des Peches

? = s du Vin

L. = 2 du Mlae en Valeur de Lakzes

f - 2 ey A i i des Perimetres de Jendouba
! = -~ o i i G = de Xebhaana.
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OTHERS

Inetitut Katlonal Agroncalique de Tunisfa (I.M.A.T.)

‘ - de Recherche Agronasique de Tuaisie (INEAT)
i i de Recherche Forestisra
* de Recherche Veterinalre (I.R.V.)

Fcole Natlonale de Madecine Veterloaire (E.N.M.V.)
Centre Kational 4'Etudes Agricole (C.N.E.A.)
Co-operative Cantrole des Grand Culrures (C.C.C.C.)

das Seamencen &0 Plants Sealectionres

(C.C.5.P.5.)
Groupenent [nterprofesslonne]l des Agrumes (G.1.A.F.)
= = ies Dactes (G.I1.D.)

Unite Co—operatlon de Productloca (U.C.F.)
Grafoupast = (organisation for introductlon and distribution

of graln forage and pasture sceds).
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PERSONS COMTACTED IR TUMISIA
L]
MINISTRY OF AGRICULTURZ
¥Mr. Lasmcua Pirvestar, Toternatinoa’ Styudtiey

‘!

: Office de 1'Flavage gt des Patsrage |
:
|

®r. M.H. Mafar Presfdent=JlTector-Genaral |
|
Mr. Balce Uitactor of 057 f4ran
’ Mr.H. Guellouz Aaslacact Digecror 057
E Mr. Balhaz salry Cfitlcar
; Hr. Choukt Agroncalst |
Mr. 5ald Mohazad Offftcar Liveasrach Srudlen
HMr. Alaloor 3alah Gffdcer Mily Producein
Mr. Hinalne Handger of the Saozal and Dianlhivg 7arza |
Departzmest af Plannins
Mr. Sakaoaun
Hrr !ﬂ‘ﬂjbt.
Uepartaent of Forastry (So{l Conserwazion)
'_ Hr. R. Hiza= Diteczor Bofl Conaarvazio= |
; Mr. W. Blercasasn TAD Comsulrsnt
er
' Gfflce of Cerevals
Mr. E1 Adab Abderrazak Fresldent-Dicectoriessral |
Mr. Ghodbane Section Leadar
Hr. A. Paddad top Agroncmist
ME. Gout! IY4%cahia Extension Offl-er Ealracan |
CRZR
A i

Fr. 5! fltheddine Azam? ilrector
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Mr. Jalwur A=aas Director

Drzaztment of Soll and Water Resources (CRES)

Mr. Maal Jfflcer, Soll & Land Use Plans

cest. Aai=al Prodoction

¥r. Xazsanl Director
B2r. Trigt hief, Forage Producsion
INAT

Frof., K. Daboare

Mr. Zouaght Forage Produc:ioa

INTAT

“r. Sektlani Pasture \graoncalst

!:'l- :11‘“1Ilh

Mr. Mribaa

M. Thalvs! Directeur




TAGROUAN COVERNORATE OFFICE

CREA

Mr. All Haddad
Hr. Bachir Khaldi
Mr. Jlasl

Mr, Mahjoub

¥r. Zarboul

North=West Proiect

Mr., Harzallah

« 1 Odim
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Coemlanalire
Chaf d'Agence CEP

Forestty Officer
Extenslon Officer, Office de Cereals

Directeur
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CHAPFTER |
SOMARY

l+i This cepast praseats a deaign foc a project almed at laproving fam lncoses
and redecing seli sresioa ta the interwediate talnfall sone (230300 ma
B, 4.} of Tunisia.

1.2  Oaril recencly the Tualalsa Gowernment has coacentrated on developlng
sgriculture ta tha Righer Tainfall asess, {mora than 400 sm). Curreatly 1t
ts giviag more priacity t> the intermsdlate sone, (230-400 wma), vhatse
ag=lcalture in based oa a cersal-fallow rotatiom conbined with livestock
graxing on creg rtesidues, valunteer pastules and rasgelasnd. Incteasing
sgnan papulation is plecing ETesl pressurs an tha regloan’s land rescurces,
and correat Tarmlsg peactices ars comtributing to severe soll erosica.

1.3 Wore efftcient asd prodective use of the land rescurces is possible with
the iatroduction of farzi=g eysiess based on greater integration of
livestock sod cereal production. In siailar climaric and soil conditicaws
12 southsrn Mstralia a svetes based oa cersal/medic rotation, shallow
caltivation, controlled grazing aod soil ercsiom coatrol has beea highly
sacceer ful.

1.4 The potestlal Sesefits of istroducing this system afe substantiali-

2) iscrsssed livestock productlon throegh the usa of ansual leguna pasture
t=zszend of fallow;

%} »altisg che long zera declioe in land productivity by isproving soll
- cozservetion practices and soll fercility:

2} increased cersal yialds dus fo laproved caltural practices;

4) rtedoced altregen fertiliser requiremsnts &o¢ o nitrogen fixatica by
tha leguos pastures: asd

2} reduced costs of cultivation Secauss of shallow tillage technology.

O YR SV RITS,| TREe TTER o e e R e ER AT R L e T el T o RO T A A Rt St eyl g S I T
o o & = SR Gy g - - = =1 e o e, P " . -

. el
-y




¥ “T S : ¥’ - B —— o — - — P B N e

......... , i
f
==
Chapter 1
This systea has boen succassfully adopted in Libya and considarabls
rasearch has been carried out on varioia componants of it lo Tunisia -
genetally Ln the rainfall zooes abave 400 mm p.a, Nowever, sces further
tasting is required to adapt ths system to the interuediate rainfell zone
prior to tha initiation of any broad scale extansion program.
1.5 A two-phass project is tharafors proposasdi=
a) Fhase 1; Based on the two OQ.E.P. farus at Sacuaf and Nadhour it would
teat, adapt and demcunstrate the systes and provide the basls for a much
larger;
b) Phase 2} an extension prograsme aimed at adoption of tha systes by
soall and medium scale farwmers throughout the intermediste rainfall
gone. This phase would possidly vequire intermational funding.
1.6 Phase !, described in detall in Chapters & apa 7, would last for 4 years
and cost TD 1.471 million st constant 1981 prices. [f commsnced in late
1982 allowances for inflstica will add sn estimated TD .122 milliom for a
total cost of about 1D 1.69) million. Later commencesent will add further
to this figure.
This cost is omda up ofr-
TeD.a
T a) Famm development 174 000
‘ b) Training 33 900
. ¢) Technical Assistance 6l 00
‘ d) TYarm Machinery and Equipaent 503 BOO
e) Evaluation end Phase 2 preparation 114 200 |
f) Contingeacies _ 12+ 700 |
Total 1 470 900 '

1.7 Phase 2, which will be specified in deteil as & component of FPhise 1 may in
fact commence prior to the completion of Phase 1. It would comprise:-

e, TR el
oy
TE
£

a) on fara investments in seads, fertilisers, livestock and soil
consarvation,
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Chaptar 1

b) extension trsining,

¢} rural credit,

d4) wscaff training,

¢) techaical assistance,

£} investsent in speclal ==all scale farning equipment.

Bo detalled costings are possible at present but preliminary estimatas
{ndicate an sconosic rate of return of 10I-20% for the project as & violas.

It i{s estimated that the gross margin of an average !0 ha farm cculd be
{ncreased from around 216 TD p.#. currently to around 409 TD aftar adoption
of the new tachnology. This would significantly improve the incomes and
living standards of the small and medium farnare of the zone.

In additicn tha projsct would provide incrmased employsent during
construction of soll conservation structures snd st the naticnal level
would coantribute to the GCovernments objsctives of increasing food self-

sufficiency, reducing rurzl-urban aigration snd ioproving the balance of
tt‘lﬂl.

Pffectiva use of project iloputs and resources would require llaisom between
and tha co-ordination of the activities of many orgacisstiona within the
Tunislan huresucracy. Durisg Phase 1 this could be schieved by a Project
Steering Coumittes comprising reprasentatives of the relevant organis-
atioans. For Phase 2 howsver, it i recoenended that an independent
Regional Dovelopmant Authority be establishad.

Fhase | should be programsed to commence in the sutuzmn season. ia
propossl assunes commencement in Septesber 1982. 1If this is to ba achlaved
a coutractor will have to bs engaged by May 1982 im ordar to cooplete
recrultment, purchasing and shipping in time for the agricultural sesson.
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1NTROD ICTIGR

Following discussicas batvesd the Mintaters of Agriculrers of Tunisld
aad Seuth Acstralia Lo May 1979, the Tanisisa Covernmant requastes
assistacce Lo {deatify and prepsrs & sroject to laprevd dryland farzing
systens. Although the Teport of Lha flrst sission from couth Aostralla is
Sovenber [Decenbet 1979 was not acted upow, Tunisian intarest 1= jastralisn
drylasd faraing arpartise remalaed high. Wheo the nes Soulb Agstralias
Ministar for Agriculturs visited Tunisia im Jecenber 1980 Lt was agreel
that & second atssion should {avestigate and daslgn a project based on Che
swo state farms at Nadhour avnd Saoual in the {atarsediate calnfall zouE.

The mission Ceas srrived in Tuals ou 24kth Hovember sud saparted 172h
Dacember 1981. 1t comprised NI. c.5. Baysan, (tiasicm tesdac); Mr. Lo
French, {h;ri:ul:ur:lii:}t and ¥r. D. Tound, (Ageicultnral Iconcaist). Toe
Hisslon was fundsd joimtly by tha Acstralisn and South Austzallan
Covernmsnts with valuable sssistance from the Covermsest of Toatsis (GOT)-
The spaciiic COT agency respooalble for this stady was the Cffice co
1"Elavage et 48 Paturages, (0.E.F:)~

Yithis the lirited ctime srsilable the tes3 geurad briefly the
{ntermadiate eainfsll rose in the Covarparates of Zaghouas and Sousse;
{avestigated the Cwo farm sites; stodled the svailable litecatuve ralacizg
to tha reglon; and consulted with Tualsian Authorities and experts 1o tha
fiald of dryland garaing st dath Cavernorate and cantral Goversaasnt lzvel.
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r MRICTLTURAL BAKGROCHD
Yui OVERVIEN

Toaisla Secane lsdependent of France im 1956 and s curreantly a cne= |
2aTly stats Tuled by Praaidsar-for-life Habld dourguiba. The cowalry
salors cardial relations with Fraace and la a wenler of, and provides the
seadguartets far, the Arad Leagce ia Tuals.

Tha population of approxisately 8.7 aillion (dased on 1973 cansus), iz
tocrassing ot & vate of .83 pus., and 1a cooceantTated on the Rortham
WediTarransss coaat, with the laterior Telatiwaly arid and sparraly
ropalated, especially fa the south. Owarall population Jeaaity is
!Tnm:'. sad Ihe urdan populatiza is about 131 of tha total. Nearly
I.h millisa people are st schoal or {a tralatag, reflecting the youthful
strucTate of the populatica and the Covernment's high priority for
educarion, There ars 31 000 students af univeraizy asd 10 000 studying
abkrasd.

Avouad 40T of the labeur force is sngaged in agficultare, but
utemployaest sad sadaresplovmast i3 Tural areas Is widespread. Soms
150 00 Tocmislans are emplored in foreign countries, notadly abour
T2 000 i3 Treace acd ) 000 {n Lidva.

The asrizsal raduct is particalarly sansitive to agricultural
conditions a=d tha priczes for crude oll apd phosphatss. The sgricultural
secior sccouats for spproximatsaly 15I of (DP and contributes srvend 201 of
LIPATTH. OGUP par capits was abowt SUSS00 ia 1979, and amzusl econcmic
growth was 5.I3 under the former development plan (1973-76), and about
4.5 onéar the cerreat plaa (1977-81). Tha 1979 COF structrre is shown in
Table 3.1

R R Y T AN Y Y TS ST e R T T ST Ll I B e R T ST A T
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Chaptar 1.

TABLE 3.l: STRUCTURE OF CDP AT CURRIENT PRICES, 1979 (TUNISTAN DINARS)

:
I Hillions X of
E fector of Dinars Total
g Agriculture aad Fisheries 405,53 16.8
l Mining and Quartying =4.7 1.2
g Ecergy - 011 and Cas 198.6 8.2
: = Electricity etc. 49.% 2.0
Mansufscturiag Industry 294.1 12.1
Construction and Public Works 208.0 8.6
Toarina 114.4 4.7
? Other HomAdainistrativa Services 175.2 32.1
] Administrative Services Jbd.0 4.2
TOTAL 2418.0 100.0

1.1 MRICILTURE IN THE TUNISIAN ECOROMY

About 601 of tha country's area i{s suitabls for soma form of faraing.
Dryland farming predominates so productionm fluctustes greatly dus to the
uacertaisty of rainfall. Of ) maillica hectares 3f arable laand ecaly 120 00O
hectares are irrigated. WVheat, barley, cats, maize and sorghum are tha
zain cersal crops, and grapes, olives, citrus, dates, figs and sugarbaat
are also grown. Tunisia is the world's second largest olive oil exporter.
In 1979 livestock comprised 6 million sheep, 1.l millicn goats, 1 million
catcle, 330 000 horsas and miles and 80 000 camals. Agricultural
production (s sumarised in Tablae ).1.

TALLE 1.2: SUMMARY OF ACRICULTURAL PRODUCTION ('000 tonses)

Iten 1976 1977 1978 1979 1980

Vheat 340 613 707 )

Rarley 270 133 200 ) . s

Citrua Frauits 161 160 110 181 160

Olive 011 90 136 a5 %0 .11

Datas 2 )3 A5 Bedle Nl E
Tomatoss 250 320 260 300 280

Vine 58 63 il 55 e Bs

Sugarbeat e lle 118 30 52 Telle
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Chapter 3.

Agriculture plays an leportant part in employment with some 40X of the
workforce employed in agriculture. Agricultursl COF grev st £.8Y par annua
in real terss betwean 1970 and 1978 but the sharsa of agriculture in the
econoay fell and the country temaines a ret Izporter of [ood.

3.3 CEREAL FPRODUCTION

J.1.1 Statiatics

The annual demand for cereals is sbout 1.3 m tontas {15 m quintals) and
although Tunisia exports sowe special lots of hard wheat it imports from 0.3 -
0.7 = tounas pear year.

About 631 of the ares sown to cerssls and 851 of the production 1s in
Northern Tunisia. Wheat ylalds avarsge about 1 tonne/hectare in the Morth, but
only 0.4 = 0.5 tonnes/hectare in the Centre. Highar yields are now being
obtained with improved varleties of both durum and soft whaats, and reach as
high as ).5 tonnes/ha in the best f[lelds.

darley ylelds about | tonne/hectare In the Horth and aboutr 0.4 connae/
hectare in the Centre wvhere it is wore widely grown than vheat.

TABLE 3.3: CEREAL YIELDS t/ha

1577 1979
Durum Wheat
= North «81 97
= Cantre +22 +27
Scft Wheat
- Horth 1.13 1.16
= Cantte «62 « 36 42
Sarley
- Horth «63 «92 «87
= Cantre «32 «27 «32 42

Source = Inquets par resurd objeotive sur les rendemonts cerealisre 1580
(February 1981).
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Craptar .

About 10T of the caresls are grown oz Stata farss {(0.7.0., U.C.T.
and pllot farme).

3.2 gﬂp_:nl Practicas

Tha carsals are mainly growo ian rotatiom with jackers, (stubble
and ploughed fallow), occasionclly there {s a year of foraga such as ~eIch
and oats i the rotatien. Osly B = 10 D00 bectares inclode madicags
pasturs in the cereal rotation.

Raspoases Lo alifoges ferziliser ars usually obtalasd 1o Fortherm
Tunisis and 50 kg/ha of 131 smmonium mitrats ars commonly applied with Che
150 kg/ba of 453 supscphosphste.

. P el

Desp ploughing i s regular featurs of land praparacica for

cafoals.

Whila this ctype of plooghing may help control weeds It 18
datrimantal vhen applied to the soil types found in Tunislse. soll
structurs i1 brokas down and molsture ratention reduced. Daep ploughing
{nverts the soil, thus burying any planot saeds praseant (a the surface
layers. This It camnct be succassfully usad {n a sedicage totation In
wvhich regsanr=eration of the legume is dependant on maistaiaizg & reserve of
seed in the top 6=8 czs of the soil.

Sotl erosion 13 curreatly widespread. HalinCanaocs of carssl yields
will be very dependeat ou controlling the davascating arseion.

1n genersl, careal producticn needs to be iscreased, aad coets of
production redocsd. Incressad ylald will coes from better variatias, the
tpelusion of = year of laguse forage iz the rocation instead of fallow, and

s greater attectios to timeliness of sowing. The latter factor s
particularly importaat oa the s=all farss without tractors aad sasding
equipoent, for these farmar: have to rely oo equipoent nrovided by ¢ hiring
servica &.§. SONAM.
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Chaptar 1.

Enduced costs of production should M possible by reducing the depth
af culrivatics af all land preparation priar to sowing and, in ths loager
term, by rTedocing tha coat of nitrogen fartilizer through gains in soil
aftrogea froa lagume paslures.

ta the paat, the agricultucal services have tended 1o overlook the emall
farmats. 1u the fulure mare projecis should ba aiwed at halplog this
sactor of agricaltural prodectica. There ace significaat galns to ba asde
by se daing.

3.4 LIVESTOSK PROSUCTION

Livestock mambers ia Tunisia have Teachsd as sany as 6 million shewp
vich 1 further | aillia -ittle, 1.1 millios goats, 0.)% sillien horses and
males and B0 000 cade.s. These suadars ars losufficlent to feed the
{incresaizg pepulation snd the sumbat of livestock leported in 1978 was
1% 03 sheer and 7 CJ0 castle, togethar with lmported foodstuff{s smouaticg
o 1B 500 tomnes of milk products snd powlered milk, 2 500 tocanes of bulter,
1 530 rounes cf checsn sal 4 000 tocoes of zeat. The sheap comprise about
$ 2iffarent fat tailed bHTveds.

Livesiock are kept oo soat of the saall farms snd are the mala source
sf cash facoms bt Are 5O¢ common ou the larger farms bacause of tise a=ad
taboar comstraints asd becauss of good markets for hay.

ot ICI of the sheep and 70T of the csttla are in Korthern Tualsia.

Sheep flocks ars locked aftwy during tha day by sbepherds and returned
to vards at aight. mmﬁuﬂguwnﬂachdupmmsmrmd
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Chaptar 3.

his i{ncome is based on en sntitlesant of laube {equal to 10X of the flock),
a boous L{f lambing percentage ls sbave 96X, and the rights to graie up Lo
13 shetp aquivaleats of his owa with tha flock.

dheap are kept mainly for meat production} wool production ia oaly
about 1-2.9% kg per haad. Teed rsquiremants ate calculated from a forage
ualt, {FU), 2qual in food wvalus to 1 kg of barley grala. A ewe unit (refer
page 74 for definition), requires 600 FU/annum, & cow, L1500 FU/year, a .
horsa %00 and a goat 3J00. FU waluss for different typas of foragas and
foodstuff have been detarmined ss » basis for defining carcying capacity.
Hand fesding of sheep with hay and conceatrates le a cow=on practice on

asny farms. It is probable that *ha lavel of concentrats feeding is
greater than the msintonancs requirenant of sheep.

Thare are vary fev vatering points for livestock, and flocks may
travel many kilometres daily to public wvalls often crossing many land
holdings in tha procass.

COT policy for the period 1982-86 is to increase shoep mumbers by 3.51
per year in the Rorth and by 1.51 in tha South. Subsidies and controlled
prices have been used as incentives Lo increase production, although thelir
{mpocrtance is now diminishing.

Increased livestock production could be schieved on the arable
land of wary farms through increasing the unica of forage in = careal
rotatica by replacing ths fallow with leguninous forages. Similarly
legusainous pastures could carry more Livestock in permanant pasture land
(parcours) through extra forage and hay production, while on selacted areas
of uncultivated land, the plantisg of shrubs a.g. Atriplex, Acacin and
Cactus would furthar lacrease the amount of feed availablse.

3.% ACRICULTURAL DEVELOPMEAT ORJECTIVES

The Pifth Development Plan (1977-1981) emphasised investmant in rural
{nfrastructuras and the achisvement of food self sufficlency. Increased
rural incowsas, arosion control and employuwent wers subsidiary goals. How
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Chaptsr 3.

that the infrastructural constraints of spricultural davelopment have basn
largely overcowa, the Sixth Developmest Plan (1987-198¢), currently being
prepated, swphasisas directly productive {avestment to increass rural
incneas, particularly maong the poorer sactors of the farsing population]
{nproved exploysent; and e¢rosiom control Lo pressrve the nation's scarce
lapd resourcas. The 3ixth Plan alas st incrsasing total sgricultural
production by 31 per yssr, with livestock production incraasing by 71, Tha
eaphasis on livestock is intended to achieve self rufficiency is meat to
replace rapidly growing feports and 75-80% self sufficienzy in ailk
prodaction.

GOT hopas to work towards the developsent plan objectives by assisting
farmors to modernise thair production mathods through improved extension
services asd the provision of credit for purchases of improved seeds,
fertilisers snd other imputs. To date efforts have basn concentrated ic
the higher rainfall sorthern areas, but thers is incressing swarensss of
the special seeds of landholders in the IRZ. COT will tharefors allocate
high priority to IRI projects, particularly Lf increased animal productica
is ona of tha objactives.

The Fifth Plac sllocated TD 584 million to sgricultural inwestmeat
which was 13X of the total Covernmeat investmmnt targst. During the Sixth
Plan COT haa incrsesed the shars of agriculturs to 19 (YD 1360 millioe) of
toral investmant. Agencies such as the Werld Bank snd IFAD have Tecently
approved large losns for smallholder ocrimited agricultural developaant
projscts. It 1is eavisaged that the major devalopment assistance agenciss
will conticue to vuppert sgriculturs during tha next five ysars.

3.6 IESTITUTIONSS TN TEE ACRICULTUBAL SECTOR

3.6.1 Agricultural developasnt in Tunisia is sffected by a large
nusber of institutions and agencies. Dominsnt smong thess is tha Minlscry
of Agriculture wvhich, in addition to tha Departaent of Agriculture aad its
many Directorates, is ultimately responsibla for a mmber of semi-
sutonomous Statutory Authoritims. The Ministry also bas importasnt
aduinistrative and coordicatiag povers at the Governorata lavel chrough ita

Commigsarist Ragional ds Devaloppement Agricols (C.R.D.A.).
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The co-ordinatios by the C.R.D.A. lavolwes not osiy Lhe soscialised
unite belosgisg to the Ministry, (Directorates), e alss the sear
suthoritles Tespoasible to the Mimistry. The C.E.D.A. co~ovdieates rha
ppersticns sod pless of action of thess DireciorTates and Agezclias.

i Technical directios bowsver, remains with the Twnis-besed headijearters
vrgnaisarion.

The fnstitetices feor agricultewrsl resesrch (LeHoRoheT.) sod educarics
(1.M.A.T.) sre 2lsc tespousible to the Mialstry of Agricultura.

Refer te Annex & for s full list »f the orgacisarisss wirtkin this
Ministey.

Thers it cousidersbla ovecrlspping and duplicatica of fuactiom and
responsibility betwssu thesa groups. The variety of differest Bodllss
providing extsoslion services teuds to crastie confusioa smong sozil
faroats.

1.6.2 There ars other agencies oot directly connected with the
Mintstry of Agriculture which have considerabla iofloenca on agricalture.
The followiag zre the ssst lspartacti=

4 Bsoqua Bationale de Tumizia (3,M.T.) ~ bas zlrisutae control ewer
scet sources of rural credit.

- Socicts Kstiosals de Motocultura (207AM) - & peblic corporaticn : I
which rents, repairs aod sells mechasised farwisg sacvices 13 .

faToars. |

- Dalon Batiouals des Agriculteurs {0.W.A.) = tha facasrs vudon.
rwﬂﬁﬂ-mnfwumlmhmummmmhmu

conmunity.
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Teatsia is plactng cousfderadle saphaais ca agricaltursl devalopaeat.

Thars hawve Doua 4 scadar of significast successes bul thirs are still &
membar of coustraluts ta de svarcome. This te particularly so la the IkI
whete Sevelipmast sfforts have uatll mow taken s lowar priority teo that of

tha

{a)

(%]

(n)

(%)

(£

xighar rainfall arwas. Tha following are ssomg the moTe [mportsat.

The low ratnfall, (I30-400 za), of the zone, combiaed wird Lrs erTatic
sad carelladle iscidence imsvitally mess that agricultural productiea
is accoupanied by a high degree of eacertainty amd riak.

e soils of the area are oftsa badly eroded asd tecd to be depleted
of crgaalc matte: sad essectisl plasal acirients = particularly

zitroges and phoaphoros.

i S ior-fenoals

“radi{ricsal farmizg sathods, whizh maks less than optimom use of these
Trusoarces, combined with & fragsested land tenurs eystem and geoerally
snall woldiags, reselr ia low fare-sscrcad iacoss for most faroers.

Few farmsta have sdegusts titls to their lasds end are thus cmable to
chbtaia lusn finance forf permmnent isprovessnt at Tsasccabis ratas.

These fmctsrs, combined with the high risk eavirosment, lesad to &
strong teodency on the pert of small farusrs to avold iacreased riak.
Ay practice which imwolves incressed expenditure is percaived as
iscressizng risk.

3.7.3 B.rzencratic

{a)  Therw 1s » malciplicizy of crganisaticss within the Miatlstry of
Agrizsliture sod spsociated bodies, (some 30 sepsrats Dodies are
Tevpont.ale s the Winister of Agriculture), sany of whom have
over lapplng responsidilities.

-
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Chapter J.

At tha farm lavel sach of saveral Minlstry Departments sad Agencles
are carrying owl separate extensios programaes. Prograumes ate
discipline=distinct. Thars s & need to introduce aa integrated land
or wvhale-fars managessnt approach drawiang together thasa saparats
disciplives.

Credit factlitias for farmecs are likewise complex with several
organisations lavolved. Lending pelicy wvaries depsoding oa the
orginal scurce of finance. Actiocn is currently biing takan to
raticoaliss the rural credit atructuts sod to allow more farmers

scceas to necassary financial assistancs.

3.7.4 Infrastioctural

The agricultural srsas of Tunisia ate typified by poor and
incmvenisnt accass to potable water for both humans and livestock.
A coasiderable smount of tims snd trsnsport are expended cach day in
watar hezuling or in taking stock to water.

The tertiary toad systes {s puor making it difficult to provide
services to farmers, and restricting market access, particularly for
parishablsa produce. This coastralot will be gradually overcose s the
nativaal prograsme for rural rosd i{mprovement is fsplemented. It is
scheduled to begin in 1982,

There is a considerable stock of heavy disc cultivation equipment in
the tural arsas. Such eqaipment is suitslle for the deep ploughing
used ia tha curren: cersalf/fallow farming systea but is inappropriate
for a cersal/medic system wvhers shallow tillage 1a essentisl sod typad
izpleneats are battar suited.

Although naturzl medicago species ars widely distributed in the zoce
thair use in a catesl culturs i{s undarstood by few farmers. The
cotTect cse of graging to easure full utilisstion and meintsnance of
medicago pastores requires both an undarstanding of the wedicego plant
hablts sod of sheep management.
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{(e¢) Tunisian farmers tend to spprosch faraing on az snterpriss by antar-
prise basis. It s necessary bowever to ievelop 4 systems approach &0
that the inter-talationships of each enterprise to ssch other entar
prise ara understood,
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CHAFTER 4
LIOJECT RATIONALE AND QRILLTIVES

Tunisis has sajoyed rapld ecoacsic growth durisg che 1970%¢, but food
production has sot kapt psce with incressing denand, and importe ol asar
and cersals bave growa rapidly. Economic growth has bees calalanced with
the secondary asd tartiary sectors outetripplag the prisary sectsr.
Incoses of the rursl populatios (321 of the Eotal) are cow well balow the
sat{ons]l averags, ooesmployssat is high end tharc fe increasing rural=-urbtaa
uigration. Racognisiag these prodlems the 3lzzh Development Flaa,
prasently belng preparsd, is allocatisg ag increazed proporticn of public
davelopmeatsl axpenditure to the agricultural sector. JSpecifically the
plan siss to I{ocresse agricultursl production £s Teduce food inpaorss,
{ncrsase the [ocones of the small acd medium farsars who fors the bulk of
the rursl population, coutrol soll erceion, create esploymect snd reducs
urbanisstion.

Iz recast ysars ths Covermmest has concestrated oz developing
agriculturs in the higher rainfell areas (more than 400 ma), but is mov
giving higher priority te the IRZ (250-400 ma). Nare, agriculture is based
on & carsal=fallow rotatieom comubised with livestock graziag o= crop
residoas, voluntaer pastures and razgeland. Landheldings are szxll and
fragsonted and the lacressizg Bumes populatlos is forcicg farsers to
incTeass croppizg lateaslty resultiag in daterioratiag ecil structure and
ferrility and sccalerating ercelea, Tt will thereferse prove difficult with
existiag agricultural practicss for the Coverament ta achieve tla
chiectives of improviag the wvelfara of privats fersers snd lacressing
productica. Ksowing this, the OIF requested assistacce from tha S~uth
Australian Covernmant to balp test aad demonatrata lamproved faralag systems
in the IEZ. The OEP indicated that the firs: step would be to tust the
taprovad systems oo two of ite farws. OEF snvisaged that the ieproved
systes would be sinflar to that practised {n the fstermediats ralafall
careal zose of soutbarn Australis.

The southern Austrmliiac system, known s# “ley farzing” was dawveloped
over the lazst 40 ynavs 1z respoase Eo the prodblem of decliniag cereal aud
livestock production snd incrsasing scil srosica in & regioa with similar
ecological festures to those of Northern and Cemtral Tu=igis., Its main
'!ut-rn are:~
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Chaptar &,

{a) lacorparation of seauval wmadicags species Lz the crep rotation T2
pravida aitragen, soll orgsaic matter, ercelsa protectiom and foruge.

(%) wich apprepriate shallow cultivation, cace establishad, the wedicago
regeneTaies after exch crop Proe wagwrmivated (hard) sesd latd dowm ia
the previcus pasture phase.

L2} sdapration af prazisg ssusgeaeat will sasure sdequate seed set and
LAlTYotaTs

(4) phcsphacs fertilissr L3 opplisd in doth the carsal izl pastive
PR

As tHe medicage species ssed Iz soutdara Asitralia occcut maturally ia
tha Tualsias TED 1¢ ia likely that the system could be introduced to the
IAT a2 patt of an agricultural modernisatioa package.

Resesrch om melicage techmologr in Tunisis has provided encouraging
resalts, asd other aspects of the proposed modernisation package (high
vieldiag cereals, »2il conservation efc.) are sufficleantly dawaloped for
toepdiste spplication. However SOT feels that 1t would be prudest to test
asd damoastrate the vhole ;ackage om stats farns as a ffirst prase. If
successful there would thea be 4 second phass to extsod it throwghoat the
IxZ.

Tha CE£F faram af Sacus?! end NSadhour provide am opportumity to complate
this testiag 13 a2z arss which s Twpreseatative of the IR as & whole., Tha
two-phage approach would easdla resolsciom of soy special techaical
problems specific to Tuxisia. 1t would alsc smabls staff to b traioed for
isplessativg Phase 2, sad provide time for detailed Phsse ! plaaning
sspecislly im telation to land tesure and ansoclsted credit probless,
extenaion programees acd orgaaizatisasl needs.

T™he sodast size of Thase | Las Seen daternined wich regard to tha
fumdisg capacity of OZF which would be responsibls for fsplementation.
Fhase 2 which may be supported from externsl financisl resoarcas ‘would form
the bele of the prolect coets.
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THE PROJECT AREA

5.1 Location

The projact srsa is the intarssdiace rainfall zona (IRZ) with an
annual ratafall of 250-400 ma, 1In gensral, the zona extends in an arc froa
Enfida to Kasssrice.

The IRXZ oaceuples about 13 000 m? and exteads scross the vhole or
part of the Covarnorates of Sousse, Zaghouan, Honastir, Kalrouan, 5idi Bou
21d and Casserine (aee Figure 1).

5.2 Climats

A brosd sasesssent of the climate can be seen from the following
table.

TARLE 5.0: Clioatic data = I.R.Z.

Hoath Total

Rainfall (=m)

Eafida BN 8.8 N N N -N N i 13 &6 13 JA0
Eairouan ¥ M MDD D BN &3 .. 11 3 9 291
Teaparature °C
(daily average)
Hendi Zitoun
Hax. 3o 21 220 18 17 17 19 12 7 S i SR . TR -
Hin. 17 14 & 8 b L 6 8 12 -16- 18 19

Evaporation (wm)
{Pecman forsaula)

Ealrouan 150 107 74 51 58 71 102 133 184 321 239 1% 1607

The rainfall variss markedly fros year to year e.g. at Kairouan tha
anoual rainfall in 1960-61 was 167 ==; in 1969-70, 62i msa. The area is
slso subject to occasfocal thunderstorms and hail.
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Chaptar 5.

Carsal yislda are {nflusoced by both the dste of cuset sud smocar of
the sutoma rains (Septembar — Hovember) and ¥y tbe smount of spring raiss
(March - April).

Cold wiande restrict wister growth iz tha high ragions aad frosts ace
ast uncommon in spring time. The ocusst of Bot dry winds (siroccs) 1= early
sussaT usually stopé paature Srowth and msy cases cereal graine to
shrivel.

.3 Yopograpky, Ceslogy, Soils

The project arsa ls boundad by = tangs of hills (Dorsals) along the
sorthers boundary with fndividaal peaks (Jedals) rising to an alzitsde of
500 = 900 m above sea level.

From hare, the lsod slopas to tha south. Az flrsc thers s &=
totermadiats ares of hills end vadulations with slopes of &~20%, often
highly ercded. Thess salopes thea sxtesd cu to the plaics vhich wary I
altitode from 100 ~ 200 = above ses lawel.

The basi:c geolegical formatioas which make up the Dorsale racge are
the messive limestomse and calcarecus sarls of tha Cretscecus and Eocens
period. Abova thess are deposited in turn, Oligocana sandstonss, mudataocas
aond marls, the clays asd coeglowsrates of the Micpliocesa era snd the
Guaterasry allaovials,

The actea is dissxcted by & nmbar of tracaverse fracturss which
provida discontiouicies betwesn the Nartharm and Southern ares. Thesa fora
the major creaks and deaizage lices e.g. Oued Febhasna.

The soils of the slopes are sssentially yellow brown calcarecas self
mulching clay losss of good depths (over I m) bot with caly weskly
daveloped profiles. Tha subsolls erode readily asd deep gullies are
coumon. Soall aress of red=-brown loes with some small sized surface
lizsastons ars formed oo higher ground snd thase often sxtand Into shallow
brown sandy loass ower limsstooes or sandstons.
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Chaptar 3.

The solle of tha plains are alluvial asd colluvial waryiag in texturs
y from losss to alays sad coataining fine lime aad gypeum with sces salt
i affected areas.

Although o data wara adcsined, soll fartility appears ecmavhat low in
aitvegen and phosphetus but the »elf wulchiog property of maay of the solls
sngutes & good structure. Naaver tilling davelops within these solls snd
a surface crusting o<curs om some of the loams leading to eToslon. The
lime contsat of mmay af tha solls way be effecting the avalladilicy of
phoapborus. Sall tastiag for avallsble phosphatus 1s zecassary L0 assess
twa optimm rates of application of suparphosphate.

Ixosion is wideseptoad ovar much of tha arsble and pasture laad snd the
problem will iscresse 1f sarginal hillside land is broaght wader croppling.
A momder af sfeas are coafouf benked Wt the coastructioa aod saiatesance
af the denks 1s oftwn uosatiafaczory. Thers arte msay Sreaks ia the banks
snd the capacity of tha chaamels has been gTestly reduced dua to the
downward throw of aoil from desp disc plaughing. Many sxiating banks will
reguite survey checks sad reforming. Ia sddition most of the arable and
paature lzad datween IT and 10 slope will also requirw bazking.

3.4 Vatsr Resocrces

Duderground water supplies are fairly widespread in the area of the
lowsr slopes sod plaias. The asia sources of this water are in the Miocens
and Oligocens sasdstasss, sod drillisg has been undertaken o lwprove the
supply ssd ta provide walls for farmars.

Om the alopss, howsvar, while drillimg is comtisaing, thara 1a lass
perzaneat wnbsf, although mejor cresks vea durisg the wiater.

Sgvarthelesa, {f thars is %o be za increase in tha mmaber of livestock
{a Uss aTes, Sors watsr poiats will bde oeeded. Increasiog attaatica should
e given to equipping vells asd supplylag pusps to isprowve tha watsr supply
for dosestic and livestock wee and for {irrigation oo the small farms.
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Chaptar 35,

3.3 Iafrastructurs

Tha Project area has a rsasoashly good network of main rosds, mast of
them bitusenised and many with Australian gua trees along the rosdaida.
However the tertlary toads ars {nadequate particularly during the wistar
moaths and tha dockey {s still widely used to trancsport peopla and goods to
and from matket. A rural roads improvemsnt project will favour a better
transport aystea in the future. The GOT is aleo encoursging peopla
to live in closer proximity to ons anothar so that batter services, -
watar, electricicy and sducation csn be provided,

The main towns are Enfids, Sousse, Kailrouan, Sbeitla and Kasserioe. A
limited air service is avallable to Mousstir and a raflway line runs slong
the sast coast, with a dbranch line that runs from Soussa to Kasssrioe.

Host farms ars small, usually less than 20 hactares and proparty
ownership 1s frequantly fragmented as a Tesult of the Moslem system of
Loheritance. This fragmentation places restrictions on the availability of
credic co farsars as losns cannot be approved unless there {s a land title.
Fow farmers have a full compliment of faraing machinery and mecet hire
equipnant from the government agency and private contractors. Fencas for
livestock are rare.

5.6 Lland Usa, Farming Systess and Cropping Patterns

The IR is a mixture of hill couatry wvhich is not cultivated, aceas
set aside for forestry, permansnt pasture, arsble land and small areas of
irrigation. Careals ars grown oa the arable land but ssaller areas are
also used for olive, almond and apricot orchards. The irrigated arcas are
mainly used for the production of lagume hay, stons frults or vagatablas
particularly tomatoes, capsicums and peppars.

On the arable land, cereals are grown in rotation with fallow. Barley
{s tha most common carsal grown for grain, wvhile cats ara grovn malunly for
hay. Snall areas of both hard snd soft wheat are also grown. Vatch is
somatines sown with the cats but smedicago pastures are rarely grown in the

crotation. Ceresal yields ere usually low and less than | toane par hectare.
All land preparscion for cropping is done with deep disc ploughing.
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Chaptar 3.

Livestock ars tun on most farws, their foddar coming from grazing of
permansnt nstural pesturs, grazing of stubbles snd supplesentary feeding of
hay and coocectratas whes yarded at night. Sheep and goats are tha cosmon
fara livestock and thess are supervised continucasly during the day by
shopherda in flocks of up to 200 haad. Cattls, horses and cassls are alsoc
| run.

A broad plcturs of tha land use and farming pattera caa be ssen from
dats cbtained for the 63,000 hactares in the Delegation of Nadbour, west of
: Eaflds (Refer Fig. 2). This Delspation is typical of the eastsrn sector of
| tha IRZ.

TARLE 3.21 Land Usa and Cropping Detail = Radour Delsgation

l. Laod Use (Lectares)
Rilly, not cultivated 5,460
Forastry 10,230
Parmansnt Pasturs 22,130
Arable 18,600
Orchards 6,280
Irrigation 280
3 ; 63,000

: 2. Anoual area in crop on arable lasd
: ares yield

(ha) (t./ha) ;i
Barley 5,500 0.5 |
Osts 210 0.4 |
Wheat 1,530 0.2
Forage 1,950 2.0

The remainder of tha arabls land (49X) is in fallow or naturct
pasture. In favourabls seassoms, cereal yields can be 2-) timpee higher than
tha average. The introduction of nev high yielding varietiss of hard wvheat
has incresssd the ares sown to vhaat in fecent ysars.

About 113 tonnes of3) gsmonium nitrate, 111 zonnes of suparphosphate,

(mainly 43T P205), snd 1l tocnes of potash are uwsed sanually on the
arable land. Ia ganerzl fertiliser is not very widaly used on small farss.

{
|
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Chzpter 3.

Livestock ousbers in tha delegation 1a 1978 wers sheap 30,000, goscs
$,500, borsas 2,500 cattle 2,000 sod camels 500, Livestock production is
usually sstimsted from tha nunber of forage weits (FT) ceeded by iiwesstock
in relation to the mumber of forsge waits provided %y & particular Cype of
sasturs. Thus & swe snd laab roquires £00 forags ucnits (FT'}) & yaar, & goat
300, & borss 500, & besst 1,500, Production of forage snif. [-om differaat
pastures -wages from graziag careals 1,500 calts a hactare z ymar, stubble
300 par hectare, matural pestures 200 per hectars, rangoland 50 per hectsrs

par yasr.

The implicstfons of the data oc climate, eoils and laad ase “or the
projact is that more livestock could be carried 1f & rotarise ef caveall

y medicags pesturas wera to replace the existieg cereal/fallow rotstics.
Much of the parmsnss? psstuTe lasd with less thas 10T slope could slso be
brought into s cropping rotatics asd steeper Nerdanent paature land could
be improved with the Introduction of Medicage pectures. But Ig all casas,
soll coasservation msasurss such as cootour basking would be 3 cacessary

ficet step on acy f[srm improvesant plan.

5.7 Sacio Ecornemic Corditions

The population of the IRZ 1s approzimataly L.1 milliea of which around
0.4 millicn or 372 are classified as rural. Mazy urher dumllers are also :
dapandant on agriculters for thelr iocoms.

B Table 3 - Populstfon Statiatics {2 cthe [RI

- Popalation -

Cavernocrata Roral Orben Total = Bural
Zaghouan 25,429 14,406 ¥%,75 64 :
Sousse A5,037 204,310 290,147 T3
Monast{r 38,506 171,798 260,304 15
Kairoan 176,805 144 857 121 462 55 7
; Stdf Bouw 244 30,319 3,368 33,683 50 :
Lasserine 82,324 A8,351 130,675 63 ﬁ
339,116 676,890 1,076,108 . W
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Crapter 5.

The age atrectese ot b pepelation Ls typloal of the national
average, 19« wvary youthfcl with a sedian age of adout 1Y years. There 222
fow saplovasel sppartunities Tesuliing (2 subsiz=tial emigratioa of umales
ta ks 153 reats age group. OTndar esployment ls videspfeew wih oa fares
sad ta Tha towns,

I3 4978 Tunisla dad ooa ssdlcal Jactar per 4,210 parsons, ut alacat
half tha doctors weare lacated ia Tunis aekiog tae Tatbfo for oom
mirzpollitiss aTess dom per §,100 persons, and the INI prodbably has a less
favouradle tatic. Schoollsg in resdily awailahla, but femals attendance at
atizmary aad wecoadary schoals is reapectiwvely only about 333 and 30X of the
total.

fgiv I3 of som-seiropaliisa Wousebolds la Tyaisia have retlculated
rocebls warer. Iz the INE tha proportica la lower, sod a largs amouat of
time i3 soent cartyiog waoear for dcaestic oea.

X3 dsta oa househald {acomes aTe awvalladle for the IRI as & whole, but
4 Cerman/Tealsian feas estimated that 1= 1975 a 3 dmctare fara in the Kaf-
§ilisce amea would deve sn fzcome of about TOIN. The 1975 caticnmal
: bousehold comsmpiion survey shows that sverage expesditure par capita in
3 e TaTib-NeslsTe rfegiocn was Jetween TDM and TDIIl. Sloce the targat
| griocy Save iaccass st tha lovar ead af that range (say TD90 par capita)
conmomyTlon would mmocal o sowe TR0 per family, fmplying thar ssall
farmmts cbtals adoel Half thelr locoms from aou-fara sourcea, presumably as
wages Trom sesscnal etk and from emigreat remittances. Although the above
acalysis dows 2ot necessarily spply throughout the IEZ, ic Is sufficiently
Tepresanisiive o (adlicates fhe wary low Incoem P0ei*"a of mmall farmmrs.
A walomtary ald organisatios das eatimated that presest per capita incoows
12 Xafhour delegatfca are below TI60 jar year for “many pecple”.

Troughoot the IXI the farm size discribution is heavily skewad ana an
extimated #3051 of farsers own caly IU% of the land. Thw ssall farse alse
tead to Sawe pecrer gaalicy laad with a lower perceatage of arable
cropland.,
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Chapter 3.

5.8 Ioput Supply and Produce Harksting

Thae avallablility ot physical inputs is not a constralat to
agricultural developmant in the IRI, slthough tha avallabllity of finance
to purchase thes s, particularly for the ssaller farmars. Although a

range of orgsnisations provide credit nocne 1= particularly effective ia
reaching ssall farsers. As a result smzll farsers use fev purchassd laoputs
in the form of fertilizers, Lmprovad pasture and cereal seeds, herbicides,

pesticides and animal health products,

- Ths Office des Cereals (OC) provides fertilizers and high yielding .
cereal seeds at scheidised prices. Tha OEP and the OC both provide |
vadlcago aseds. SONAN provides a rangs of farm machinery oparations under
hourly hive and sany farsers now machanise thelr production. Private
contractors and large farsars alsoc hire out tractors and farm machinery.

Rired labour is readily avallable. Animal feed supplements (locally known
a8 concentrales) ara supplied by the OEP,

In the past wost inputs [rom govermment agencies have included a heavy
subnidy component, and product price has also been subject to sosa
ad justments, lesding to coasiderable distortion in the econoalc signals
received by producers. However GOT ls presently in the process of removing
asoy of thase interventioas.

The marketing of careals 1s officially tha soncpoly of tha OC.
Howaver it is estimated that only about 37% Ls handled by the OC, while 281
is marketed through othar channels snd )5% is retaiped for domasatic
consumption and seed. The market for sheep meat is uncontrolled with
faraars selling directly to butchers in local markets. Cattle, which pass
through sunicipal abattoirs, are subject to official price coatrols.

$.9 The OFF Faras at Ssouaf and Fadhour

: 5:9:1 Description

‘
|
|

- The two JEP farns at Ssouaf and Nadhour (the latter known as
Diebibina) have been Identified as sultable sites to Cest and

desonstrate an [ntegrated faraing systes for the intersediste rainfall
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“haptar 5.

zooe. 3ith ars in the Delegation of ¥adbour, about 15 kilcmetres

. apart sand oparats as & slogle mensgsrial uale. Tabie 5.4 balow
summarises ths importent charsctsristics of the two farms, and a =ore
datailed descriptios appesrs in Anasz 1.

= e e =

Tabls 5.4 = Basic Dats for Sacusf sand Diabibipa Freue

Approxiasts avarage aencal rainfall = Sacuaf farm 410 ==
Diebibins farm 330 om
Lard=ca Ebt 11ty

i S —— i W

T Class A {(Arablas) ba
Clsss A1 (pot requiring cootour baaking) 210

: Class A2 (requiring coutour basking) 620
Sub total 210

Clase 3 (Pasturs land)

B

Class Bl (slope ¢ 10%, potentially arable 630

but tequiriag backicg.)
| Class 31 (not potentially srable) a0
Sub ctotal ¥i0

e e e

Class C (Rangelaad)
Class €1 (Stesp rangeland requiring “asking to sssist 1n
i rastabilisation of persc=ial fodder planta) 200
Clase €2 (Hatursl rengeland, stallov solls; some

]
|
}
i

opportualty for imcressing growth with coaiour

furrows) 1110
Sub tozsl 1310
Total L0

1279 sheap
&70 goats

Yellow-brown self mulching clay losss with s=all sreas of
ted-brown losm; shallow limestome solils on rasgelsxd.
Hanager plus A3 others.

3 cractors plus asscclated ferming equipsent.
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Chaprer 3.

The arable land is worked on a caresl/fallov rotation. About
200 hectares have been sown annually to barley for grainm, and 100
hectares to oats, most of which is used for hay. Tha crops are sown
with 100 kg/ha of ASE P,0¢ superphosphate and 30 kg/ha of 131
assonius nitrate, Crop yields vary three fold accordiag to sesscn.
All land preparation is carried cut by deep disc ploughing. No wheat
1s grown = the Teason ususlly giveo is that ylelds arc too low ko
wvarrant the efforc.

Over tha last 3 years an inctaasing area of pasture land has
besn sowa to medicage pasture. This i» topdrassed annually with 150
kg/hs supscphosphate which is broadcast and then disced to & depth of
5-7 ca. 1In good ssasons, the productive medicago pastures can carry
8-10 sheep/hectare from Dacember to May, a J-fold lacrease on the
carrying capscity of nstural pastures.

5.9.2 Suggestions for Futurs Davelopment

An increasing atea of arable land should be brought into &
cotation of caresl-sedicago pasture sad much of the pasture land can
slso ba brought into the same votation. The rest of the pasture land
should be sown to vedicago. Some demonstrations with wheat growing
should be tried. Naduced and shallov tillage soll preparstion should
be part of the cropping prograsse. Hates of application and osthods
of applying fertilizera should be evsluated on crops and pastures and
responsas relsted to soil tast values.

Some of the land has besn contour banked but most of the backs
will require rehabilitation. In addition most of the actually aod
potentially arable land requires contour banking.

There are 2 nuaber of buildings on the two farms which could be
used by a project tess. At Djebibins an old house, basically solid,
should be refurbished before the project starts, and sade into
accompodation suitable far staff during the week, A permanant water
supply and a teleghons should be connected and an electric power uait

{ostalled. A mumbar of farm bulldings oa both farss are sultsble for

storing farm machinery and equipsent.
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Chapter 5.

Tha sxisting farm machinery squipment = sac acoex | - enables

. most of the currant farming oparacicos to be carried our, while
sguipment for hay makisg and harvestiag is hired, HAowerwr much of the
fars machinery is old or cut of order acd should be replaced. Iz
addirica there will be & oeed for a nev bulldocar, (D7), together wizh
Australisn tillage sad sesding equipment, acd & spaclal contcur
bsoking plough. The project staff will ceed thrae wehiclas cne of
vhich should be four wheal drive. Access roads within the famas are
dirt tracks which are sasily oagotiated except after ralz.

* Thare ars ouly four wataring peints for livastock. This lesds to
substaatial losses of time dus to the nead to walk anlzals lsag
b distances. Geversl oev watsriag polnts acts reguired.

Although cosparative performance data are not svallable the farma
appear wall sinaged within the existing systes. Howevar cocsiderable
scopes exists to isprove productivity chrough the substitacion of
cereal/cadic ia place of the careal/fallov rotation, iacressing the

srea under cultivation, contrelling soll erceion, and laproving

|
|
'
|

livestock sanagement.
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: PEAJECT DESCIIPTION
4.1 Pase 1

$.1.1 OEF Farm Developes=t

The Sacuaf and Disbidios farma would de developed o test and
desocatTala alternative farmicg systema applicable to tha IRZ. 1t s
proposed that about XX of the famm ba aaintalnad under existing managesent

practices, with the remainder daing ccaverted to the modified system over a
four vear pariod. Comparative woasuressnts would be nade detveen the
traditicnal and wedified aystesma to paralt a rigorous gvaluatica 2f the two
syatems. Farm davalopment would comprise pasturs saladblisheant and
asnagemsnt, lacressed cereal production, seil coaservatlioa and ercaloc
coatrel, livestock dewalopment and farm Infrastructure developmeni. Annex
2 gives greater detail of the prograsmes Lo ba carrled out during Fhase 1.

(a) Paatere Establishoseat and Msnsgesent

Tha obiective of this cosponent 1s to lwprave forags
production, lacrease scll fertility aed reduce the ercalon bazard.
About 540 ha of medicago pastura would be sown on the existlag
ceraal lasds (Al and A2), and adout 340 ha would be established on
existiag pasture lands (M and 32) some of which (220 ha) would te
brought iato the cereal rotation.

Graziag of the nedicago pastures woumld be =anaged so as To
costral weed growth, allow adequate seed seat .n tra 3pring, 4ol
lasve sufficlent seed pods on the ground Co easure i r7=mw “ia
pasture in the followiag seascn. Quadrat measuremen. <.ull be used
to deterxzine astadlisiment counts, dry matter produ.tios (a eprlizg,
ssed ser snd saed rewifalng at eod of susmer.

{(v) Cereal Production

Two thirds of the sxisti=zg cereal/fallov land would be
coanverted to carsal/oedic and about 630 ha of class Bl land would be

brought into cereal productiom after the establistment of
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Chaptar 6.

appropriate soil comservatlion structures. Shallow cultivation ls an
assantial featurs of the altarnative careal production technology.
Crop yielda would be sonitored by quadrat ssasurements of dry matter
at flowsring and of dry matter and grain at harvest. Broad scals
estinates of yiald would be made over maasured distances using
norsal harvesting machinecy.

{c) Soil Consarvation and Erosion Cantrol

On class AZ land 134 ha require rehabilitation of soll
conservation structures and rbout A%6 ha require survey, design and
construction of naw structures. A portion of the class Bl land
brought lato the cereal rotation will require contour banking and
around 200 hectarss of class Cl land would be rehabilitated with a
coabined ravegetation/coatour banking prograsas, The astimated
total soll conservation works are as follows:

= &0 km of abesorption tsrraces

= 100 =m of banjuettos

= 40 = of elensnta of banguetiaes

= 8 surveyed da=s and catchments

= 40 drop ialets

~ 700 ha of rangeland revegetation with assoclated

BLTUCTUres.

Tinal escinates of the sxtent of soll consarvation works would
be made aftur datsiled surveys of the proparty. A Boolerooc Contout
Banking Plough would be tasted for bank constructicn and
rehabilitation on land class Al.

{(d) Livestock

The introduction of the cereal/sedic rotation in placa of
cereal/fallov, and the development of permanent pasture oa class B2
land would incresse forags supplies and enable livestock mumbars to
ba approximately doubled. Traditicnal livastock sanagement
tochaiques will be subjected to close scrutiny, especially
supplementary feeding practices which say have a diminished role
under the new feed supply situation. The length of the project is

R A Ll & s ot




Chapter b.

{nadequate to undertake breed evsluacion work, but flock
productivity would be incressed through objective parformance
neasurenant zod culling.

(e) Farm Infrastructurs Davelopment

The cxisting farm bulldings would be upgraded to provide short=
tern accoemodation for OEP and teclinical sssistancs staff.
Doraitory smccomsodation should also be provided to enable medium
term training courses to ke conducted on the farsas.

An electricity genarator and telephone will be installed.

Domestic water supply would be provided by an extension of the
existing pipeline on Djebibina fars to the farm buildings. Invest-
fgations would be conducted to determine the most sconoxical vay to
provide additlional wataring polats for farm livestock. This would
{ncluda the axperimental bulliiag of small vater catclmants and
earth daas.

A simple set of sheep yards with welghing facilities would be
constructed and about 2 ka of Australian sheep fence erected arcund
exparimental plots and grazing trial areas.

6.1.2 Triiﬂlu

Tunistian staff would receive training at two levels. AL the
professional level a group of senior staff froa the OEP and other
participating agencies would urdertake a study Zour to observe the systea
in other countries, particularly southern Australia.

Project staff would also sirrange fleld days on the OEF farms to
familiarise MOA parscanel with ths cereal/medicago systea and demonstrate
the practical probleas in its (mplementation. Special craining courses
wvould be conducted for extension officers and soll coaservetlion
technicians. These may bx of a week or more in duration and require
dormitory accommodation on the farm for tralnees.
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Chaptar &,

At the practical level the farm mazager would ba trained Lo che
physical isplessatation of the systam with particular atfartion Lo
oparating the spacialised farz machioery, grazing mecagesant &od roll
conservatioan works.

In tha costlng estimates an allowance has been made To enalles
ressarch projects by post-graduste students fraoa IRAT.

6.1.3 Techel cal Assistance

There is = ceed for foreign experzise to supplesent the Tunlsiaz
staff rasources., Thasa expsrta would cosprise B man years of full-tlame
Tunisian besed staff, plus 24 man-sonths of sbort ters coaosultancy. The
techaical assistance tesm vould tnclode:- (a) a fara macagensnt adviger
with practical skills in the cerecl/medicago syste=, (for a period of three
years); (b} = soil ccasarvaticn agroscmist with sktlls 1o land sgnagesent
and soll conservatioa structurss in the careal/sadic syaten (3 vears);
{¢) & pasturs agrouomist with specialised knowladge of anncal sedicage (2
yaars); (d) and short-tara comsultants in the fields af; livestock
production, fars manageasct scovomics, pasture agroaosy sod athat
speclalist disciplices as requised. The tachoicsl sssistance teas should
ba provided by 3 scuthern Australian based consultancy group-

6.1.4 Equipment

A full list of equipsent required far the epersticn of the fara la
specified in Acnex 4, Table 7,

This list {a divided into two sactions.
(a) Items which should be supplisd from Australis:
These are items for vhich the iastraliss product 1a wither

uziqoe or has a distizmet quslity sad functissal advectage over
compatitive makas from other countriee.
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(3} Tress for waich the supnly source ta dot lsportaal — provided
cartala speciftiction Jetalls ate coeplied with = €.g. ouble

actlng hwdrmaulise oa Lractods.
A iwaber of the [leas shown aCe currently hived from S308MM or
Merrowed Proa sther JiF farms. Ther have been specifled here ta enable tha

faras o ba ladependont ol such arTangraants.

A, 1.3 Svstea Svaluation and Phase & Preparatios

™ere fa 3 seed for a thoroegh Techalcal asd ecosvals evaluation of
thy Thase | casults befoTe proceedlag with Phase I, Phase | s scheduled
=a last & yvears ut Lf sessonal conditicns produce weaningful results it
wosld Se sosaibla 2o Ccosmencs systes evalsation afier Two years. 1o 1
zire l1ikely Soverer that ) 13 A vears results will bo aseded 10 uaderlake a

wortmakilas saalvals.

Techalcal svaluatle. sould laclude assessing the success of the
sasture establishmeni prograsas, particularly the perslstance a3f the
weil afs pedtures threugh several crepping phases; cosparison of cereal
vialds 2 the csareal/fall~ acd cereal/medics rotations; =2asureszat of
svailadility af feed for Liveatoch om fallow, medic pastures, improved aad
gmiasroved sasfures, sad Tangeland; asseanizg the effectivens=ss aof the
va=isas soll conpey—ablos works; iad evaluatiag the perforsasce of the
soecialised =achisery Iattoduced for the projeci. A= wpoimal technaloglcal
rackage w11l be formulated aod re-~~mendatlons made for further trlals,
Jemorat 1AL 0ea wod Dasic tesearch. Yoonoalc evaluation would wrilise the
resulss =f the technical evaluation to prepare a series of fara mdlels
iemoastrating the fizansial Senefits to farmers adopting the new

techzalagical package.

17 the rewalts of the sTslen evaluation indicate good cpportunities
fre wlidrssread adostion of altersasive faraing systems {n the IRI, a
wrntact srepaTatica teys would be for=ed To prepare an IRI agriculiural
devslosmect profect 13 & fors saiza%le for mltilateral financizg. The

aisslirn shoauld comprise:
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(a) an agriculturalist with experience In the cereal/medlcago
farming systea and rangeland rehablilitacion,

(8) an aninal husbaodry speclalist with knowladge of sheep, cattle

and goats in graging systecs,

{c) an agricultural extension speclalisr with experience in

designing extension prograz=es lno underdeveloped reglons,

{d) a rural soclologist with knowledge of the ethalc groups and
languagen in the IRZ,

(e) an agricultural economist fasiliar with the preparation of

prolects for subzissican to Internatlonal funding agencles,

{f) a soll conservatlon speclalist,

(%) an agricultural credit speclalist with experience ia designing

credlt prograsses for szall farsers, and

{h) other experts as requested by GOT.

One of the above would act as teas leader. Approxizately 8 zan~
months of professional time will be required for the preparation study,
which would be undertaken with the amsistance of CNEA. The aia would be to
design a techalcally feasible, firancilally aad econonlcally wiable aud
soclally desirable project to extend alternative faralng technology, better
soil managezent practices and rangeland rehabilitation throughout tha IRZ.
The study will tavolve clearly delineating the zone and i{ts sub-zones;
oreparing a detailed physlcal resource fnventory (clizate, soils,
topograghy water Tesgurces etc. ) conducting s soclo~econoalc survey to
tdent{fy a target group and deterzine thelr needs and asplrations; and
areparing an infrastructure imventory including both physical and
{nstitutioral aspects. Using the loregoing as a data bame 1t would then be
possidle to formulate and inalyse in letall a malor profect for the IRZ. A
broad project cutline {s proviled ia section 4.3 but It {s recognlized that

this zay chaoge once Phase | results become knowm.
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b.1.6 FProlect Phasing and Disbursenant

Table 6.1 presents a schedule of the major project activitlea. The
sroiect would comsernza in Autuan and pasture establishsent would be
undectaken in the Autumn=Winter period, cereal production activities would
be continucus, soll conservatlon works would continue ysar-round, encept
for Wicter, and the fara Infrastructure developzent wvould be coapleted

during the firet 6 montha,.

The averseas study tour for MOA staff would be arranged to coincide
“ith the Southern Heslaphere Spring durlng the first year. Farm fleld days
vould be held on the tarm sites L2 the Spring of the fira® year and evary

Autunn and Spring thereafter.

Two perszanent technical advisers would commence dutles 1o the first
Autumn, and the thlrd in the second Autuan. The anloal production and
pasture agronoay consultants would visit the project gach Autuan and Spring
and the fars sanagement economist would make annual reviewes of perfar=ance

each Autus=n, and cosplete a major review at the end of the project.

Equipment orders would have to be placed durlnog the Spring and
Sus=er of the year preceeding the first year of the project Lo essute

procuresent and delivery by the first Autu=n,

The faralng systes would be evaluated regularly with a review each
Susmer to plan the coalng years operations and a zajor revisy at the end.
Phase 2 preparation ls scheduled for the Spring of the third year, but

could occur earller LI seamonal condltions produce favourable results.

Disburseoents

Disbursesents would be concentrated into the first year due to the
expenditure on equipsent and sobilisaticn of the technical asalstance Ttrazs.
rogu=ing the project begias in the 1982 Autuzn (Septeaber) the approxizmate
disburgenent pattern wvould be as follows:-
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tailed coxt estizates ars provided Ln Aanex & and susmnari{sed ia
tadle 4.2 Selow, TPhase | would coat TD L.4T0 afllion (n coaetane 1931
terme, &34 after allowance {n aade for inflatlon this would increase ta

T 1.59) ia current teTEm.

Prase 2
e =

i? Thase | seccesds In provisg the adaptadility of the cereal/aedlc

atiom o Toalsisn conditioms, Fhase 1 weould facilitate the extension of this

prstem ihroughoal Lhe IAZ.

B.d.l BHeoeflciarlea

A3 o0 detalled socic—econoalc survers Rave been conducted (n the
1ra%ect aTtes, liftie ls kaowm abouw: the oeeds of the populaiion except that
tael7 izcomes afe well Below the natlional average, and there ave o =4 jor
sTo iezts underway fo provide direct developuent asslstance to these people.
The rroltect vould m primarily orlented towards asslsting s=all farsers,
bt it Lz expected that large private landholders, co~operatives ard state
farme, wtilich owm =uch of the mos: productive land in the roze, would also
benefit. The iazrrased productico from these larger landhaldings woulid be
important (2 the prodect’™s ecomoale justificaticn.

b.1.2 On-fara Izveatsents

Farmers woold Y asxisted to reduce croppiog Inteaslty by growinag
smaller arcas of rereals, Yt productica would e Increased by thae use of

izh vielding warieties (HYV), and fertilizers and new tillage praciicer.
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Chapter 6,

AL the same time livestock production would also increase substantially
through the substitution of medicago pastures for fallow in the crop
rotation, The nev faraing systea would halt tha long term decline in land
productivity caused by eoll erosion and soll structure deterloration

rasulting from declining soll orgsnic matter content.

The major on-fara lnvesizents required to establish the laprovid
faralng systes would be medicago seed, phosphate fertilizers, new tillage
equipzent, additional livestock, high ylelding carzal secds and soll

conservaticn structures.

An inittal heavy application of superphosphate vould be made to
assist oedicago establishment o6 arable lands. To ensure persistence of
the sedlcago pasture in the crop/pasture rotation there would be a
sisultanecus crange froa deep cultivatt using dlsc or souldboard ploughs,
to shallow cultivation uslng tyned iaplezents. Land unsultable for
continued cereal production would be sown te permanent medlcago pasture.
The change froa deep to shallow cultivation equipsent s essential, and
participants should not be provided with the seed and fercilizer Inputs
until they have either purchased the necessary cultivation equipment

themselves, or engaged a contractor with the appropriate equipoent.

Saall farners in particular use few modern inputs, and the project
would assist them to Ilncrease cereal production by providing HYV seeds and
fertilizers. Sisultanecusly increased forage production from medicago
pastures would necessitate purchasing or retaining additional livestock.
This could involve either increasing the breeding flock or [attenlog
additional lasbe during the period of peak pasture production. BRoth
moderalsation of cereal productlion and increased livestock productien would

require credit asslatance.

All participating far=as would be required to isplement soll
conservation works as a coandition for recelving assistance with other

praoject cosponents. The required seasures would include:

a) on arable land; conetructlion of banks, cordons, gully filling

and drop structures, and converslown to contour ploughing,

g
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%) on peraanent pasture land] eatablishoent and aalnfesance oo
aedicago pastures, together with approprildte sal’ comsarvatlos

structures, and

c) oo rangeland; establishaent of aew serennial Tegetatlve caver
{acluding Atriplex, Acacla and cactus, togethaer JILR

appropriate scll censervation structafes.

Parcicipecing farasrs would be required Io 4Assist wiLh Che gl l

conservat {on comsposent by providiang labour and matariazls uhere possible.

The total investment per hectare (in economic rarag) io ssed,
fartilizer, machinary and soll conservailcn would be apsroxizazely TSI/

spread over about [our yesrs.

£.3.] The Extensicn Prograsoe

The project anvisages extensive changes Lo Che whola faraing
systes, rather than just the {otraductlion of ose oOr Cwo nee iteza of
techsology imto the traditicnal systea. A Bajsr upgradinag and eipanaizo &l
extension services will % reguiced to effect these chasges. The rols <t
the extenslon secvice would Be to introduce Che ne faralag ayalex by
demonatrating it on the land of leading farsars; stalacing ssall farsers
to prepare [ara development plans and securs the necessary crediy o
laplement the plans; wsupervisizg and asslsating alan isplenentation; and
providing ongolag sspport and advice. This Loceastve extenslan approach
will require cecruiting en ealazged ragional extezslon task farce. The
field exzeasion workers would be equipped wick potarcyclas, axilo vigual
equlizoent sad other extenslon alds. During Phase 1 preparsilon
consideratics would be givez to adaptisg the trai=ing asd wisit extanstz

system to Tunisias condiclons.

b.).4 Credit

The lavestmant requlreseat of TD 37 per hectafe would Det Seyocc LU

financial capacity of zost small-to-smedlius faraars wilhoul nubstantial

credit fzputs. The land tenure problems =ean that exinting cradis ssar.oid
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wirild B onadle 5o provide tha credif requizements. Tuniafa®s agricultural
cTedit system ia Iragoented and Coafusing and is a0t achleving iia intended
role in agziculiural davelopment. A atudy o be completed under the LFAD
suppasted Protect for the Devalopaant 7f Saall and Medlum Size Farea i1a the
foversorate of Kef and $illana, should provide the dasis for ac averhacl of
the credit syalom. 1T will thea bda ponsible to desiga procedures 10 ensure
that the all-imporzant credit coaporsat of Fhase 1 ts met.

1a the early years af the fara Jdavelopeenl programee while livestock
nosbers Atw delng Muilr up there (s lower income tham normal from livedwtock
sales bMecsuse scizals that zrevisusly would have dean sold are retalned for
sreeding. Dering this pericd the farsers may requite ald o supplesent
their (s<ome. 1t is esavisaged Zhat W¥P assistance could be arranged fur
this cocponenta.

B !-5 T‘rlinlﬂi

Tuatsia s Teasonably well wapplied with university=tralned
agricultsraliats and there are sdequata auaters of tralsed technlclans, but
the qualicy of field extrasion offlcers (Ajents de Vulgarisation) needs
apgrading. This is especially true with ragacd ta the relative cosplexizy
of the pyonased tecktomalogioal package, asd the peed to introduce the
concest af hale-fara glamaing {2 place of the enterprise-by—entarprise
ipprosch, lateasive tn-service tralaing far profect staff would therefore
e zecessary "o enscre, firszly, the successful i{zplementatlon of the
sredect azd, secondly, Increased capacity to {=pleseat slallar prolects

s.oarwtate 13 Tuolala.

9.3.5 Technizal Anaistarca

Tt i3 eavisazed that ouaber of expatriate technical advisers would
e regquired "o ovarsight the developesnt and exteasion progra=mes and Lo
traln Tunislaz pesscaorl. The preparatica mission would assess the
srofessional szalflag Tegulremsents for the project and the necesslty for

wxpalT ate aidlsTance.
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hs3:s] Equipment

The project would require newv agricultural machtinery for
conatruction apd malntenance of #oil conservatlioa structures. Labour
{otensive sethods would be used where passible but additional bulldozers,
graders and other earthmoving equipment would ba neeled to ensure tisely
conpletion of =ajor works: Subatantial investzint in nev cultivatlion
equipsent would also be required. S5ONAM, farsacs and private coatractors

would receive credit to assist the changeover from oxisting equipaant.
Other equipsent would Include audio-vlsual asids for estendion
|
: vorkers, motor cycles and wvehicles, project offices and reglonal extenasion
}
]

centres, telephones and housing for outpastud staif.

6.3.8 FPhasing and Disbursesent

bue to the fundazental nature of the chenjes envisaged 1z 1@
recomsended that the prolect be conservatlvely phascd with funds disbureed
ower an eight to ten year period. Most of these disbursesents should occur

| tn the flrst flve years. The time for individval farms to reach full

| production would be about five years wo full project benefirs would not

be realised uncil about the tenth year. The statlc level of production
should be todefinitely sustainable provided aachinery la replaced when warn

out, medicago pastures afe Tesown when Incorrect cultural practices or bad

bt Tl

seasons cause thelr rundown and soll conservation structures are properly

naintained and rebullt at the end of thelr effective lifea.

£.3.9 Fhase 2 Costs

Wo attesmpt ha: been made by the Misslon to eslizate total project
costs for Phase 2. This requires a clearer definition of the cozpenents of
the new techaological peckage as iT would apply to Tunlslan faras, and
considerable further planning of the infrasCructure, extension, credlt and

tralning needs.

.,L._.,.. T auE .
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These itesa would be fully specliied by the project preparatios team
for Phase 2. Tha econcalc snalysis of Annax » ahows 4 first estisate for
fara developsent, over 350 000 ha of the [kZ, at TD 12 silltesn, (net
presant value Ln econocaic taras). As the NPV of econcalc bencilits is TD 23
alllion, public favesteent in {nfrastructure, credic, extenslon ctc. could
be as high as TD 13 =illion and still =aintain & 151 econcalc rate of

Telurn.

5.3,10 Production, Markets and Filonancial Results

lncrezental production would be walnly in the fora of cercals and
shespsaats both of which are taported by Tunisia. The propartion not
consused on-farn would be resdily marketable within the reglon, and the
quantity masketed would mot have a significant effect on prices, especially
as the grovwing hu=zan popalation places an ever-increasing demand on
supplies of bastc foods.

The financial results for landholderr should be adeguate Lo ensure
the participstion of the =ajority of small farmers. As shown Ln table 6.1
below, fars incose on a 10 hectare fars i3 eatizated to increase froa the
pregent TD 216/year to 1D 409/year with a proportionate {mprovezeal on

larger far=s.
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Table ﬁ:lt With and Without Project Fars Incooe

10 ha fers (TD)

GROSS JMCONE YITROUT PROJECT WITH PROJECT
Vheat 22,88 49.41
Bariey n.71 A2.°9
Olives 18.00 18.00
Lanbs 144,00 261 .00
Woal 8.17 8.17
Other (egg, vegatables etc.) 57.14 $7.14

TOTAL 270,90 435,74

COSTS
Fertilizer 0.71 5.57
Tractor hire 13.57 4.54
Secd 12.00 9.71
Livastock feends 12.86 -
Sundrias 5.71 3N

A, B3 26,353
Gross Margin (TD's) 216.0% 409.21
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CHAFTER 7 |
URCANISATION AND MANAGENENT

7.1 CENEIRAL ASPICTS

The prrject as outlined ir the previnus chaptar Is an [ntegrated
sultidisciplinary approach to rational land management. It 1s thus {deally

sanaged by a mulridisciplinary ssnagesant Ceam.

Tha Tunislan Minietry of Agriculture, znd its associsted bodies, (s a
berasvcratic structurs based oa vertical inctegration of discipline-specillc
functional bodies. Vertical Integratiou of many of thase bediea continuaes
through to tha level of the sxienalon sgent. A {ndividual farser may thus

. be rarved by a number of different extenslion agents = each with a different
prograase. Thare Is considerable overlapping of responsibility and

. duplication of function i{s common, This structure makes a sulti-
disciplivary spproach somsvhat difficult uvnless speclal co-ordination

mechaniges ars sal up.

Currently sose co-ordinatlion of activity - but pot function =~ is
schieved at the Covernorate level. However many activitles are scill
coetrolled directly from Tunis through the various semi-i{iadepecdent
agancies. The OEF farms for exampie, have a local manager who is directly
responelble to the general smnager of all OEF farme located in Tunis

headquarters.
. The project would be located infitially om two of these farms and,
during Phasza |, the bulk of project activity vould be carried cut on the
. farme. Mevartheless there would be a stroag requirement for interacticn

betwean the project staff and Covernorate-based officers of other agencles
or Directorates of the Minilstry of Agriculture. A mmter of these bodies
should becoos actively involved In varicus components of the projec: even
during Phaae 1.

As the project expanis 1ts aciivities isnvo the Fhase 7 mmny more
: pecpla and & widar range of planning and {splesentatica activities would
f - become involved. The project programss would cross Covernurate boundacies

1 and would exceed the tachnical responsibility of eny currently axisting
. crganisscion within the Ministry of Agriculture.
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Chapter 7.

Special arrengements are therefore necessary o owercoms fhe co-
ordinaticn problems cacsed b the comflict hetuern the rature af the
Current structure anc the needs of the profect prograsoe, Duriag Phase |
it should be sufficient to establisk & Project Sceering Tcemicras. The
greatly szpanded activitias saticlpated by Phass 2 would Bowever tezcira a
formal mechaniss for the control and direction of smny imterrelated but
curtantly separate functions. The Missicn bellmves that an {cdependant
Davelopaent Authoricy mey be secessary - along the licas of thar curreatly 1
betng satablishad for the Morth-West Prolect.

7.1 PRASE | CRCANISATION

Tadsl Basporaibility and Diraceicon

The project ‘ma bwez spocscred since ics conception % the OEP: f©
wvould be run oo OfF fares and camy af its cosponents are clearly ralated to
OEP‘s officisl functions. Phase | of the project should tharefors be the
direct responaibilicy of oEP.

The day to ay control esd direction of the prolect stould be rhe
responsibllifity of & Project Director, whe would be a countarpar? to the
Tess Leader of the expai=iste experts. The Froject Directer shozld be {
sppolnced by OIF from its current sanior level staff as soocn as the prolect
is approved. [t fa aaticlipated thst some 202 of his time weuld be recalred
for project relriad activities. The Project Director sheuld be Chalrman of
tha Project Stearing Committea.

7.2.1 7Project Steerirny Commitiee 4

This Committer should ba eszablished ae early ss ponatile after the
project is approved. Its functlioa would be fo sxisuce close lisluse asd eco-
ordinstion Jetween all the adainfstrative and technical bodies with
functions relaled to the profect setivicies. loitislly iz would Be
primarily responsible for the ftwo~way exchange of relevant i{nformacics
between the project and these bodlev. It would slse coordinate the {nputs

and asaistsnce which may be required by the prolect from cther thas thae
1] 4 9
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Chapter T.

As Phase ! progressea the Committee would becoss ilavolved aleo as an
advisary Mody for the forsulation and planaing of Phase 1. It would assisc
ia the smooth transition from Phase 1 to Phase 1.

The Steering Coomittes should out be Tesponnible for tha control snd
direciioca af the profect., It may sdvise, lialse, co-ordinate but not
conttal.

To e effective the slze of the Commities should be limited. The
Nissica Tecoumends howsver that ¢ include, as & miznisua, represeatatives

gf t0e following fielde:-

{1} CEF (Project Tirectar - Permaneat Chalraan)

{2) Mintatry of Agriculture (Directorate of International Co-oparation)
(3} Zaghowaa Covernorate (CRDA)

14} Soil Conservationm

{5} Careal Production (CQ)

(&) Agricaltural Credit (MNT etc)

(73 Froject Studies (CXEA)

{3) Agricaltural Research (INRAT)

(9) Agricaliural Training (TNAT)

The expatriate counterpar: o tha Profect Director should ba an

sdviger tn this Commlitites.

The abdove list {a oot exclosive. Froa time to time other
arganisations oay e added or sccorded obaerver status.

The Steeriag Comaittee should meet ap often as tequired. However
there should Se s asasdatory seeting bt lesst once every three soaths.

7.2.3 Reportinmg

The followiag renatts should be prepared v the profect tea= fur
presentation To the D.E.P.
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Chaptar 7.

(a) Mouthly Prograss Report: A succlnet rteport of project activitias,
problems and recommendations for action. The exact format is not
leportast "ut tha report should be prepared under haudings related
to ths project cowponants.

(b) Annual Raport: A detailed report to be prapered esch August and
covering the pravious agricultural sesson to the end of July. The
ais of this report would b= to bring together the results and
cooclusions of any trials, to analyse project progress in relation
to objlectivas and to recossend changes in direction of specific
programmes. It should slro present in datall the proposed
programaes for the subsequent agricultural season.

These reports should be tha Jolnt respoastibility of tha Project
Taam - both counterparts and sdvisers. The Project Diractor should
co-ordinate and direct their production and present them to the
President-Director Cenaral of OEP,

(e) Techaical Reportst From time to tisa technical reports may be
prepared oo specific aspects/compocents of the profect progricmas.

(d4) Consultants Reportst Each visiting specialist consultant should be
fequired to present a report on his activities, findings and
recoanandations. Thess reports should ts in French but may be
presented in English with a Franch summary.

7.1.4 Monitoring and Evaluatiom

Project progress should be continuously monitored against the
aaticipated programme through ths above reportipg mechaniss. In tha
inftial stages it i{s likely that significant devistion from the pregranaa
may occur due to the uncertain nature of the clisate and the consequant
oeed for progremse flexibilicy.
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Chapter J.

At least *wo full agricultural seasons should ba alloved before
carrying out a f[iret evalustion of the adaptive success of tha
trchnological package., Such an evaluation should be cartied out jolntly by
the Project Tean, the CEF snd the Steiering Committee prisr 2o tha

comaancenant of Fhare 1 prepsration,

7+ PHASE 7 ORGANISATION

It is anticipated that “hasa I would be a large and complex project
covaring a large part of the IRZ. The Fhase 2 prograzase would extend
scroas the adainlsteative boundaries of sevaral Gorsrnorstes. It would
include the need to provide credit facilitlas, extension services,
msthatiog arrangerents, Lnput supplies, resesarch, land tenure
rationalisazion, farmer co-operative organisation snd masy others. It
would thus exceed the tacknical or adsin!strative responsibilicy of any
currently existing orgenisation, The Hission is hesitant at this stage to
make any dateiled reco=mendations as to hov to solve the organisacion
probless foharent (n the sanagesment of such & complex structure, The Fhase
2 preparatioa tean would consider this probles In detail.

The racantly established Morth-West Froject has solved its siailar
problem by eetablishing s central, iodepandent project authority wvhich
controls 21l core activity of tha project and has s co-ordinative role over
the related sctivities of other bodies still opsrating In the project area.
Whilst the formation of yet another new organisation compouands the already
coaplex buresucracy it appears to be the only way to obtaln sufficient
control over resourcs neads to ensure that & project will succeed.

The Hisslon therefore feels “hat a sisflar suthority sheeld be
considared for Phase 2 of this project. Care should ba taken to establish
1t in such a way that (te activities could ks co-ordinated and integrated
with the currently existing extension networks at the Covernorate lavel.
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CRAFTIR &
* BEMEFITS ARD JUSTIFLICATION

. 8.1 CGERERAL

The Phase | bensfits would ba largely confined to lacreased prodecrion
and 1sproved manszesent practices on tha OEF's Diebidina and Seccaf farss,

plus & few asarby private faraers who would be encouragsd to bagin testing :
the alternative systesa oo their own lsad. FPhase | would also stablifee

the sarious soll erosion situation on the OEF farma, but most laporCantly
it would serve as & lasd=in to Phase 2 vhere the majority of the Lenallts 3
wonld be resalised.

The principal deneflit of Thase 1 would e the opportunicy for ssall

ard mediim scale faroers to bresk out of the vicigus civcle pf decliniag

coreal yields, incressing croppiag latensity anéd acceleraZica io satl
arosfon, Yy eadopting sa loproved farsing systea with heavier eaghasis oo
animal production. These snall and sedium farmers ars asong the pocrast in
Tunisia. Benefits would accrue both (n the foras of lacreased cash locowme
and laproved matritional standerde. The profect would slso esable larger
privatas farms, etate farme and cc-operatlves o Increase output.

At the sszro level the project would asslet Iln msesting the
Covernment’'s objectives of contsolling the criticil soll erzelon eituatzlan,
moving towntds food self sufficlercy, and reducing rural-urhen sigrazios.
: The projects staff training and featitution streagthenizg coeponents would
facllicate future projecte of this natute.

8,2 ECOSCMIC 'RATE OF APTURN

A prelininary (and “ery apprexisacte) scocowic snalysis has Leen
coaducted to desorstrate that Fhase | [s jJostified on the grounds that the
aventuxl beancfits from Phades | & 1 together ave likely to geverate a

satisfactory econocalc rate of retura. Tha key sssomptions used in the
acononic analyals aret

(a) lsbour s shadow priced at 75X of the wage rate,
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Chapter 8,

the shadow price of foreign exchange {s 11T above the official
exchangs Tale,

{2} tincremantal cereal production 1s waluad at the darder price,
ad mated for latamal tTansport costs,

[d) {scresectal ssat productios 1a regarded as a nom-traded good and 1ia
wvalued at {Ie {inapcial price,

.a) all other pricee sra exclasive of tazes and subsidles,
(%) witheur the project, cereal and livesatock productiom in the 1XL will
decline a* the rate of 2T pet annem dus to the effects of soil

sroalicoa azd #3ll stroctural detstioration,

(g) the protect 1life Lfa X rears, after which all scil conservation
structeres will Tegquire Teballding,

(%) Phase 2 will comma=ce after 3 wears of Fhase 1, aad,

(1} mno stzempt Sas beea sade o value deneflfs resulting from incows
redistribeion, reduced urbanisstion or reduced dam alltation.

ased on tThe IoTtegalag thHe project would gesarate an sacmomis rats
af =gzovm of betveem 12 4 201,

5.3 SENSITIVITY AND RISC

T™a decisicn o proceed la two phases 13 essentially a risk svoidance
moctanism, 42d repressnts 3 coaprozise betwvees the seed far quick sction to
izmrove iscoows asd coetral soll ercsfoa, snd the need Zo fully test the
cereal/wedicego farwxing system under Tunisfes IRZ cosditions. Therefore 1f
Pase | clearly eszablisbes the required technical parmmaters, the
rectmolagical risk inberent (3 Thase 1 would be low.

Asart from the normal risks associsted with the uvaknowa responsiveness
of zessazt {aTmers %o technologlcal sad soclal change, the major Fhase 2
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Chaprer 8,

risks are at the organisational level. Unless a decislon is taken lo
eatablish a completely autonomous project luthnritrtj] wkich would

provide all the fnputs, It vould be necessary to co—-ordinate inputs from a
large nuaber of Covernzent and semi~Covernment orgazisation. This involves
substantiasl rilsks that dalays would occur, and in the case of credic, it in
d1fflculr t2 see hov existing Inscitutions could meet the projects
reguirements. Careful attention should be given to these orgenisationsl
probleas during Phase 1 preparation.

(1) Such as Office de Developperwnt Sylvo-Pastoral du Nord Osst ihich
{2 responaible for {=plerwnting a Vorld Bonk cseiezed agricultural
projeat.,
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9.1

5.2

it

#5?-
CHAPTER %
OUTSTAXDING 145ULS

Tha preclse role of the Covermorate office in relation to the O.E.F.
requiras further clarification. The major activiiles of the project would
ba tased on the 0.E.P. farss and thuee 0.K.P. whould rightly have control of
this Fhase. However, as Phase ! srogresses LT ls proposed to {nclude a
nuaber of small farsers in the project progracss and these activicies
should involve locally based ex‘ension staff of the Zaghousn Covearnorste.
Vith limited staff rescurces it will be essential to use 1ll personnel
efficlently. A formal mechanisn [>r co-ordinatlion at the local laval
batwveen the project staff and the variocus Arrondlsssents sad Agancies in
the Covernarate office (s tharefors requiruvd.

The project should commence in *he Autumn ssason {.s, September/ October.
1f the project is to commance in 1982 very rapid decislons are required to
snable funding arrangesssents, contract nagotiation, stafl recruitmaat,
machinery snd equipment arderisg and supply and certain basic
infrastructural arrangesents to ba completed pricr to actual start=1p.
Australian taschnical and professional sgriculturallists with a fluency in
French are rare. The likely naed to undertaks scme prelimivary language
studias prior to project crrmencenent would further extend the necessary
lead-tise between decision making aad start-up.
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SUPPLEMENTANY DETAILI - CFF FADMT

A l.l ation

The Sacuaf farm 1s loceted aboot 13 Uiloewmtres north west of Eafidaville
and the Dijebibina farm abaut 10 kilometres north of Hadhour, Both farss ars in
the Delsgation of Radhour la the Covernorate of Zaghouan.

. s e ) b e TR g ] Py

A 1.1 hi!!.!_l_

The average raiafell at the two farms 1

{ Avarags p.a. Range
{om) ()
? Saouat 419 267-726
; Diebibina 3o 170-578

A L.l Cereal Yialda

Average yialds st Sacua! over the last three sesscos have beeni-

1
!
|
: 1974/79 1979/80 1950/81
!
;
4 Ratafall = (Sept - 2pril) (mm) k|  §1 245
5 { Sarley (z./ha) d.4 1.1 0.73
1 Oats (c./ha) 0.3 1.3 0.93
4 Eay (t./ha) 1.0 3.0 1.0

A 1.4 Liwvestock

oy - L L

Liveastock carried cn the 2 farms aru | GO0 ewee, 100 young sheep 70 raze
and 370 goats.

e L

Laabing perceatazges (in Dctobar 1981) wers 10IT., 014 ewen sre raplaced
vhan Chey reach # yoars of age. Total wool preoduction i 700 kjp.
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Anziex |1

Tha graziog pattern is

{(t) pasture and cereals Decesber = Mid May
(11) szubbles May - August

{111) rangeland May - December
(1v) wsupplesanted with hay August = December

ALl.3 ul -1

Tractora
1 x Db cravlier = one JORP,
one S0HP,
1 Mapsey Farguson Cracior.
0f{set disc ploughs (Joha Deers) -3
« 2 x 24 discs (1 out of order)
« 1 x 18 dince

Deep disc ploughs

« 2 (1l out of ordar)

Dlsc seeder 1

Barrows P4

Trallers 2, but ocne out of ordar,

Tanks for gas-oil = 2 2MO0L capacicy
Water tarks = 1 =z 3J000L

A 1.6 Fersomnel
(a) Eaplovees

Hanager (Chaf) 1
Assistant Manager (Chef adioint) 1
Storeman (sagasiniers) 2
Yorenan (chef de culture)

Tractor drivers (Conducteurn) 7
Labourers {(Cuvriers agricolas) 29

Shepherds (Rergers contractuels)
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Anniex |

~f2=
Q (%) Woruiag boure/ds:
Eovenber =~ Fadruary 3 hours
E Septembar - October) ‘
: March - April ) 3 hours
hay =  August 10 hours

Staff work 7 days a weak.
Parnanest sCalf recelve an anncel peaid leave aof [ dayrs.
Capual atsff - only & divae leave.

i e T el

(c) Staff Wagas
Basic salany = 1 Tunislazs diszre (TD) /day + 3% panslon

Casual labourer =~ ITD /day acd assual fncrecent (180
ulllinen/day) » techaical loadling e.1.
cractor drivizg. + A70 will/dey, = L0OO
will/for wark ac atghe, + 132 sill/for work

ar harvest
Storenan -~ 2 TDfdar + aocnual focresent (I8 aill/day)
+ 472 mill/4ay.
Shephards = recalve lanbs equal to LOT of the whole

flock mmbar 1o J stagas. They alao
tecalve a bonus of | TD/leab for ssch lam®
above 9% of lasbs a2 wearing. They hawa
permisvion to grage 15 of their owvn shern
ot 10 shaep and |1 cow. They also recelirve a
tonna of wheat, a tunce of barler asd 207D ]

F-....

A 1.7 Buildings

{a) Sacuaf
3 bousas In s pacr scate

4 sheds
: 3 store rocms
- I workshop
4 I gerage
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: (3) Diebibdiza
J buildings In a poor state
) store rooma
4 sheds
2 stadles
All duildizgs requirs tepairs

Annex |




Annsx 2
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PROPOSED MARAGEMENT PRACTICES - OEP TARMS

The actual practices to be desmonstrated and tested as part of the farm
sanagessnt strategy are:

A 2.1 Pesture Establishment and Haintenanca

{(a) increasa the arsa of sown sedlcago pastures

(b)) demonstrate and compare methods of sowing wmadicago pastures by
shallow sceding and by sowingp Lnio stubble

(c) compare the growth aand production of Australian and local madicago
cultivars Ir fenced off aress by measuring:
+ dry satter productiou at 8 wesks
« dry matter productien at flowering
« asount of sced pods formed snd Lhe saount of seed set.

(d) desonstrata tha effect of diffarent grazing pressures om
« the ssyunt of weed and pasture growth
«+ tha anount of sesd pods and seed sat
+ the rate cf decline of seed pods over susmar

{(e) dencnstrate the effect on pasture growth and yield of different
sachods of applying fertilizer to permanent pastures.
Mathode to be cospared
« broadcasting
. discing.

(f) ompare the productioa of natural pastures vith improved pastures
{(g) coupare the productica of forage crops with improved pastures.
It wiil be difficulr to assess the mombar of grazing days unless the

i grazing areas are fenced off. Accurate sesguremants sust alse Se =ade of the

supplesentary feeding given each shaep wvhen yarded at night. Rates of growth of
sheep will be measured wich portable waighing scalas.




(a)

(b)

(e)

(d)

(o)

Most of these comparisons will be trsted Yy demonstrations, rather than
replicated trials, and messuresants made in closed and cpen quadrats. Thasa
avaluations are associated with the strategies to izcresss the area of
leguainous forage, to carry wore livestock sad to improwve soll fertilicy.

h-?-: ﬂll‘ill Production

-65-

demonstrate the affects oa time, costs, weed control and yield of
different depths of tillage In the prepsration of land for sowing.

desonstrate the effects of diffarent durations of fallov and of
differant timas of sowing, includiag dry sowing, on yield.

coepsre the ylelds from different varicties

compare the responss to rates of application of fartilizers ard the
relatiocn of yield to the levals of available soil phosphorous.

coupare yields of ceresls iu & cersal-fallow rotation with those in
a cersal-medic rotatiom,

These stractegies are designed to reduce the cost of land preparaticn for

cereaal growing and the coat of applying mitrogen fertilizer, and to incresse
yields with the use of more tinely sowing, and nev varietias.

A 2.} Soil Consarvation

Much of the fars will need to be treatesd with zall conservation structures.
The main structures will be:

a) Absorption banks
- usually over a setre high, {sad up to 600 & loeg), and on the lavel.
i Thay would be usad on ateep or highly eroded land whare walervays are
difficalt to prepare cnd saintain. Up to 600 = can be built in a day with
s bulldoxzar.




b)

e)

d)

.)

f)

Anrax 3
—hhe

A #23]1] band sseder will be used for sowing pastures on Lthe sbssrprion |
banks and for applying fertilizer. Thia will assiat 1o the rapid
stabliinstion of the backs. '

Contour banks (baoquatzes)

Moet of the arable land between 21 snd 10T slope can be profected with
porsal size backs., They could be resdily bullt with 3 Boolevoe cantour
plough, but esome toppling up of the baaoks will be required at the gutter
crosslngs. A bulldogar will ba reeded for this latter tash.

Elenants of bangaettas

These conaist of a series of minl abeorprion banka - 10 & laag end 1.3 &
high with ends which allew the bank to discharge vhen [t contalos 30 cm
water. The elesents are all In the sese surveyed line and are separatad by
gaps of 5 . The gaps are staggeted between the gaps it the elesents o
other contour lines. Trees are often planted above the elasects and
carvals can be grown betwesn the Tows 2l elesentcs.

Cotdan plerres

These afe anzll sZone valls J0—40 = high, Dullt oo the contour asd placted
with grassea, aj. dise grase.

Contuur furrowing

Somt coatour furrowisg on the less astemy ground of the uscultivated hills
ar risss would sasist 2 reducing run off and 1n incrasziag the cower from
the natural rangelasd buahes.

Dasigned ron cff catcheseat for small farm dans.

A pumber of these could be applied fn nelacted arwas £o pruvids addlzional
water points for liwestock,
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In all over | 000 ha of land warrants treatsent with some form of soil
consaTvstion structure. Julldozer work will ba required i{a gully fillimg, in
topping up danks at gutter crossings and Iin bullding smsll dams.

In addition a vegetative control programme will be part of the ovarall fara
sanagment plan. Thia will {nclude the sowing of persaneat pasture land in
sxcens of LOX slope to peremnial grasses and wedicago and the planting of areas
af shrubs eg. At=iplez mumpanlaria, daoia seaacphyita or Cactus (Opuntia
tmirns). Tha shruds are planted either in ripped furrows or on s=all banks
built om the contaur.

Many of tha potential geina in yiald due €5 Lecimology will sot be possible
anless che erosica problem can ba avercoss.

A.l.4 Livestock Mansgesesnt

a) Demcastration of sheep managenent .trategles to chack weed growth and
malatain seed supply in medicago pastures.

%) sonitoring of stock heaalth in particolar the iocidence of entrectoxaema
and 1o internal and external parasites in aheep grazing {mproved pastures
and tha adoptiomn of coamtrol measures.

c) Evalocation of the productivity of differsat local breeds of sheep grazing
improved pastures.

d) Regular veighing of sheep to measurs grovth rates on diffe-eat pastures
azd to deteraice tha ased for supplementary feading.

e) Provision of sore wvater points either xs wells or as small dums on
prepared Tunoff catchmemts.

£) Demcastration of the beasfits of coetrolled rotaticmal grazing on the
growth and sesd vet of rangelasd vepstation.

J
J
J
|
.'
|
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To davelop a ram breeding nucleua scheme by selecting and evaluating
local sheep. Salected rams can then be sachanged with small farmers eves
and wo continue the selection and Improvesent process.
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FROPOSED DEVELOFMENRT PLAN = O.E.P. FAEMS

A 3.1 Land Uge plan

Table A 3.1 shows the present land use on the OLF farms and the projected
land use for each land class in sach year of the four yesr devalopment
programma. (The varfous land clasees are describad Iin section 5.9 of the taxt,
and shown in Plgures & and 3).

On land classes Al ard A2 cho crop cotation will be left as cereal/fallow
on coe=third of the area and converted to cerval/medic on the remaindar. On
Clase A2 the soll conservation structures will be redesigned and rebuile.

On class Bl land, which fs currently a alature of medic and unisproved
pasturs, ona third of the area will ba converted to cereal/fallow roctacion and

the remainder to cersal/wedic. On claas 52, (land which {« not sultable for
cropping), the vhole ares would be sown to psrmansnt sedic pasture.

On tha rangsland (Class C), 200ha of €l land will be improved and tha
resaindar left as uniaproved range. Rangs improvement will comprise
establishoent of peremnial forsge plants and erosion centrol structures.

Table A 1.1 Land Use Plan for OEF Farms Asnax 3

Ad Preseat Usa

Land Class'!? ¢ 7 n Pfu u MO Total
Al T e U ST PR 210
A2 00 W = e T aae 620
31 . e AN com o 630
52 e R e Ty 320
cl e g e e e TS T 200
c1 R T s || (N 1100

Total 403 403 200 730 1310 - 20 3090

(1)

€ = cereal, F = fallow, M = sedic, Pu = unimproved parcour
Bu = unlsproved rangeland, Ri = laproved rangaland, O = olives.
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; B) [FProposed Programms
(a) TYaar 1
Land Clasel!) ¢ 1 n Pu B W B Tota!
Al 7% 106 M - - - - 216
A2 354 200 &4 -~ - - 620
; 1 160 - 130 &0 -~ - - 530
& n ~ e 80 Mo - - . 330
¢l - - = ~ f% S8 - 100
€2 R - 1310 = - = 1110
1 Total SI0 30 310 840 1280 M I 1030
i (b) TYear 2
’ c ¥ 4 tu p ¥ BL 0 Total
al | G - el S - - 210
:. a2 3% 173 91 - - - .30 820
) {1 2% - ¥ W - - - 630
! n - w0 160 - - 320
H cl & e e . 200
! c2 e S - e - - 1
Toeal 643 240 435 400 1210 100 20 690
b (c) TYear 3 o (NS fu R Rt O Tstal
Al 1T 43 M8 e s - - 210
A2 333 107 160 - - - 20 620
L 0 10% j8s 80 - - - 630
82 - = W0 8 - - - 320
: cl TR PR TR T 200
. a o oome e kRN e 110
Total €70 283 643 160 1180 1%¢ 20 %0

. e ST ol S e Wb L P = e ke S

=
A TR oy W, el = e o = At e o B R T




(d) TYear &

(e

Al

3l

ci

Laad Clasell?

Aanex )

<Yl
€ M Pa R R 0 Teta
N 3 103 - - - - 210
33 47 200 - - - 0 630
3 103 23 - - - - 610
TRy, e - - 320
Rl BT IS R - TR 200
woti e i ot MY s - 1110
693 207 860 - 1110 200 20 3090
t~ F 4 Pa Ra R 0 Total
1G5 s 70 - - - - 710
¥ 100 X0 - - - 0 630
M3 W8 MO eiim e 530
et R - - 320
S e o e . 200
3 - - = 1110 - - 1110
720 .0 800 - 1110 200 20 3090

-~ R it iy, b T s T i S T -
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A 3.2 Pasture satablishment and msanagesent

The medic pasture sstablisheent scheduls required to achlave the above
objoctives {a cotlined {n table A 3.2 talow.

Table A ).l Hedic Pasturs Establiskaent Schadule

Land Area of medic pasturs to be sown (ha)
Class yr.l T3 yr.d yr. 4 yT i+
Al i &7 46 33 -
A2 1] 9] 94 107 -
. 1] 30 35 35 30 -
. 2 &0 % %0 &
T 0 273 275 b1} e
Kg. medic seed
- * required (15kg/ha) 3130 4125 4125 ABOO -
iras of ,msture
r fertilised 310 433 665 ] 200
)
) Fertilizar required
: for madica {tonnes) 15.5 22.7 312 42.7 40.0
i
K
; ! Madic hey produced (t)
| 100 ha x 2t/ba 200 200 200 200 200
|
i
b i
&
L !
4.
, -Ir

& TR i

-

T

g o e o e N M e Ll [ TR T B P e L R T
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Table A 3.3 Careal Production Scheduls
Total Area of Cereals Sown (ha)
Land Presant yr. | YE. 2 yr. 3 rr. & L.
After After Afcter After After After Afcer After After After After Aftar
Class smedic fallow sedic fallov mnedic fallow medic feallow sedic fallew medic fallow
Al - 10% - 16 3 47 A7 » 70 - 70 33
A2 - 300 - N 66 168 9] 240 160 173 200 100
Bl - - 100 - 130 103 133 105 183 103 210 10%
52 p L oo = 2t = = i - e i £
cl - - - - - - - - - - - -
B8i e - - -~ - i - . o -
Total = AD5 100 AlD 230 415 193 375 ALS 278 A80 il
Present yr. 1 Yr. 2 yr. 3 ¥r. & ¥yr. ¥
Area of barley (ha) 20% 3o 443 490 433 520
Area of cata (ha) 200 180 180 180 180 180
Area of wheat (ha) - 20 _10 0 20 _20
Total a0 8 s @M Im
It P - -t s, g, Wbl s B AP . . e A i TSR B i e e 8 i, B g il

A 3]

grain will not change.
The proposed cereal production programsa is sumsarised in table A3.).

Carsal Production

honex 3

The area sown to carsals will be ipcreased with the introduction
of class Bl land into the crop rotation. Tha main fncresse in area sovn
will be with barley for graln, vhile the ares sown to ocats for hay and soms

A wazll trial arvis of whast would also be sowa.

Tus

proportion of the cersal in sedic rotations will Increass from zero st

present to two=-thirds by year 3.

A

N . il T =i S are
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As 3.4 251} Conssrvation and Erosion Contrsl

_ljr__ll Conservation Schedals

Anfax

Mors sccurata antisstas

Over 1000 hectarss in land clesses Al and B! raquire soms form of
stosion control structures.
are shown {a cable A 3.4 below.
after detalled survey work is complete, But the presenc estizares fndicate
that sbout 680 bhectares cea be trested {n the & year jericd.

Prelisinarcy satimaces of the work required
will be

avellable

Work ger year

: Atea Structure Commants yee ! yr. % yr. 3 yr. &
3.
1 160 ha Absorpetion Raquires about 0.37% 135k2 1Skm 13 [Sim
’ tertsces ka banks/ha
% AG0 ha Banquettes Requires about 0.25 2%km  25km  I%km 2%k
| k= banquettes/ha
: 120ha Elenants of RBaquires about 0.1 km (0ks (fAm 10ka (0
1 Banquettas ef alenents/hs

Surveyed

dana and 2 1 2 :

catchaents

Drop Hacd Builc stome

inlats structures ia gullies 10 10 10 10

20Cha Ranga lind

ehrud

planting, $0hs 30ha %0k S0%a
: banquettes

and corcons

R I ]
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A. 1.5 Livestock nlﬂlnmlt'-

Annax )

The iocreased forage awailability from tha larger arsa of medic
pastuTe vill pemwmil substastial axpansion of the sheep flock from the prasant
Table A 3.3 shows
the Izcrsasa in {eed avallability asasured In Forage Unicse (FU).

lavel of 1000 swes, 100 yvoung replacesent ewes and 7O raas.

Tabdle A A5 Livestock Feed Producticall)
oats(}cerearn(?ly o Pu Ra R 0 Total
undar
Crop
Prusertzarvea (ha) 200 203 4035 2 150 1310 - 20 3050
FU's produced 400 - 121 246 150 1.3 - 2 979
{*000)
Tear I:Arealha) 180 3130 300 310 &40 1250 50 20 30%0
Ti's produced 360 - ¥ 372 128 6] 20 2 1035
{'o00)
Tasr 1:Area(ha) 180 465 <50 A3% ADD 1210 100 20 30590
FU's produced 360 - 78 546 80 L34 40 2 1167
(' C00)
Year J:irea(ha) 18D A0 265 665 160 1160 150 0 %0
s prodeced 380 - 79 798 32 38 &0 2 1359
(*000)
Taar A:Area(ha) 180 513 207 250 = 110 200 20 3090
FU's zroduced 3ed - 62 1038 - 36 B0 2 1598
(' DOD)
Year 3+ Area (ha) 180 540 240 800 - 1110 200 0 3090
Fo's produced 360 - 12 960 - 56 80 4 1530
{000 )
(1) Measured ta FU's : One FU 1 equivalent to the feed valse of
lkg. of barley.
(2) Assumizg OQacs = 2000 FU's/ha; other cereals = OFU's/ha;
F =300 FU's/ha, M = 1200 FU's/ha; Pu = 200 FU's/ha
Rz = 50 FU's/ha; &1 = 400 FU'"o/ha; O = 100 FU's/%s.
.8, Crain crops have bSsen treated ss salesdle itens snd are not

considearad {3 this snalysis.

is shown undar F, (fallow).

s

T T e TR SN -

— . g
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The stubble value of thess crops
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Arnex )

Table A 3.6 shows the rate at which forage supplies vould build up, the
catrying capacity axprassed in ewe units, snd ths nuaber of ewse units which
would need to be purchased (or retained) smoually.

Table A 3.6 Livestock Development Schedule

Present
Fu's produced {'000) 979
Ko. of ews uut:lilj
carried 1000
FU's used ('000) 600
Surplus 379(2)
Ko of ews units purchased
or ratained. -

1r.

1033

1047

628

407

A7

l 1r§ 2 %Yt 3 Yr. & Yo, 5
1167 1389 1394 1510
110} 1458 1708 1918

722 599 1025 1151
1% 450 5113 379
156 295 210 -

{l) Ewe unit is dafined as a eve, plus linh to sale age, plus rTam,
plus replacemant carried in the flock, and is equal to 600 ¥U's,

(2) Utilised by flocks surrouading the fara.
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Annax 4
|
Finsucial snd Economic Analyses |
A. 4,1 General Inforsation
Table | Sumsary of Costs and Prices |
Tabla 2 Mschinary Opsrating Costs |
Tabla 3 So0il Counservastion Costs |
A 4,2 Fhase | Ficancial Anslyais
Table &4 OLF Farm Developaent Costs - Phasa |
Table 3 Training Costs = Phass |
g Taole & Tachnical Assistance Costs = Fhaas ]
Table 7 Equipsment Costs - Phase |
L Table 8 Systew Evaluation and Phase 2 Preparstion Costa = Phase |

Table 5 Sumsary of Phese | Costs

A. 4.1 Phase 2 Finsncial and Econoaic Analyses |

Table 10 Phase I Laod Use, Froduction snd Income

Table Il Economic Analyeis = Farm Income and Operating Costs
Tadle 12 Econcmic Analysis - Summary of Benefits |
Table 1) Economic Analysis - Farm Developoent Coscs

E _imarii o




Tabls 1:

!uu.tsz of Couta and Pricas

1. lInput Costs Paie Financial Economic
Prica (TL) Price (TL)

Amaoniom Nitrace (33IN) tonns 64,5 33.5

Boperphosphaze (20IP) tounas 48,5 $0.6
Patrol (essences) litre 0,140 0,263
Piesel licre c.083 ¢.2%50

Foreign axchangs Uss 0.30 0.4

Unakilled labour can/day 1.0 1.5
Principsl Eaginser man/yuar 4 770 4 030
Eaglowser - ] 99 J 3%
Assisteat Engloeer - y 370 3 20
Technical Assistaa: - 2 610 2 180
Storeman » 1 13 1 840
Asststant Storeman ™ 1 73 1 640
Driver = 1 730 1 40
Tractor Driver 2 1 380 I 311
Trayenas - 1 1M 1 640
Guard y 1 300 I 130
Comprt . 1 560 T 160
Aduinistrative Secratary ¥ 1 §%0 1 &30
Aasistant Adain Secretary 4 1 208 2 330
Adainistrator B 2 740 2 470
Toung breeding ewe 1 head 60 &0
Young ra= 1 haad 70 10
Medicago saed k3 1.3% 1.74
Rent house in Tunis ponth 3o 3C0
Absorption tarraces - 149 17&
Banquettes kn 0 22
Elenants of banquettes - ice 2358
Surveyed dass and catchmants ka 143 184
Drop inlets l inlet &0 3)
Fangeland rehabilitaiion ha 19 29

Tractor hire V0P hr 1.3 2.3%

Top hr 3.3% 3.3%

225H? hr 1l.80 13.30

JoCEP by 15.70 13.70

o e e A L T T el R e e i L R S PN e i et Ptk N 8
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Outpul Prices
Soft vheat toana a7 93

Purus wheat toane 94 132
Sarley toane &9 54
Sheep = fail luabe kg live 1.5 1.5

cull owas I head 10 10
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Arnax &

Table 2: Machinery Operating Conts

l. Tractar

Type of tractor

Annual hours of uas
Current landad cost

Anaual operating cocats

Repalra (8% of new cost)

Lubrication (1X of new cost;

Tyres and batteries (3T of new cost)

Insurance and regietration

Fuel (15 licre/hour @ TD.288/L)
Total TD

100 hocwepowsr
I 000 hours
0 20 000
™
1 600
100
600
100
1 320

) 310

Opcrating cost per hour = TD 3.82 (financlal)
Economic cost TD 6.25/hour

2. Bulldozer
Type of bulldozer
Azzual hours of use
Current landed coat
Ansusl operating costs

Repairs (BI of new cost)

Lubrication

Tracks and batteries

Insurance and registration

Tuel (25 litres/hour & TD 0.088/L)
Total

D7 with angle blade and ripper
1 000 hours
TO8S 000

6 800
830
1 200
100
2 100
11 150

Cperating cost per hour = TD 11.13 (financial)
Zeenr=ic cost TD 15.20/hour

3.  Non powered machinsry (cultivators, combines atc.)
Repairs: 31 of current landed cost/l 000 hours of operation
Lubricaticon: 1I ef cyrrent landed cost/l 000 hours of operatica for
compleax poversd machinery. Trivial for simple powered
sachinery.

- e e
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a) Boolerco Flough

Annual houte of use 200 houra
Curreat landed cost 10 3 000
Annual operating costs TD
Repalrs 30
Lubrication o

Total n

Operating coat per hour = TD 0.16

b} Disc Plough
Anmyal hours of use 00 hours

Current landed cost D 8000
Annual cpersting coats

Rapalire 150

Dpetating cost par hour = TD 0.0

s o S S e I Sy e T T T e . + e e I il

e e el e b Py S p——
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Coata

10 houre bulldozer tima ® TDI1.19/hour

1 days bulldoser driver's tins § TDM.L0/4ay

Labour for fizishing: 10 was days & TD1.00/day
Totel ficancial cost
Economle Cost

Banquettes

Construction requires 1 rums with disc plough end 2 runs with Maclercs
pleugh = say 2 hours of tractor cine for 100 haceepowsr tractor and | hour

sach for boolerco plough aad disc plough.

1 hours tractor tise # TD ).82/heur
1/2 day tractor deirar's time & TD &.40/day
Labour for finishing: 5 man days # TD 2.00/day
1 bour Boolerco plough tilse & TD O0.18/hour
! hour disc plough time & TD 0.30/hour
Totsl finamclal cost
Fconoalc cast

Elenevts 0f bangustten

15 rours bulldozer time # TD 11.1%/hour

2.5 days bulldoser driver's time # TD 4,40/4day

Labour for finfishing: 15 man days # TD 2.00/day
Totsl flnancial cost
Econcmic coat

Surveyed Dems and Catchaants

i2 hours bulldozer tize ® TD 11.13/hour

1 days bulldorer driver's time § TD 4. 40/day

Latour for flatshiag: 10 waa days ® TD 1.00/dsy
Total fizancial coet
Ecoeouic cost

{ =
111.50
8,30
20,00

d

|

O 180,10 km
™ 173.80/m

g
B

iJ1.50
8.80
20,00

TD 141,42
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or=p ialets Tﬁjtnlnt
Materials (wire, steel posts sfc.) 30
Ladour: 1% maa days € 10 2.00/day 3
Total fiznancial coast O &0
REemnomic cost ™ 51.3%0

Zamgeland rshabilitatioa

kequires combipation of banquettes, sivue cordons and planting with acacia,
atTiplex, cactus aasd othar pereanial forage plants. Maianly coapleted Yy
hand labour.

Cordons asd bangqustte constructicn requires approxizately 30 man daye/ka,
with 0,33 km af bamks/has.

Flaating Tequires 5 mas dars/im of beak,

Tetal fipancial cost = TD X3,%0/ha

Ezouculic cost = T 28.87/ha

g ma o e e T B R T R SR, i i g —




1.

2.

3.

3.

Annsx &

Table &: OFF Fa:> Davslopment Costs (TD) = Phase |

Pasture Zstablishnent & Management Ir 1 Tr 2 Ir ] Tr 4 Total
Seed @ TD 1.35/kg (1% kg/ha) & BED 6 )P0 6 390 7 440 25 10O
Pertilizer @ TD 48.5/t (50 kg/ha) 730 11060 1610 2070 5 530
Machinery cperation (1 hr/ha @ TD 4/hr) BA0 1 100 1 100 1 290 4 120
Labour (2 hr/ha planted) 210 275 275 320 1 080
Sub tocal 6 680 8 BS% 9 375 11 110 36 0X

Incressed Cereal Produztion

Sead @ TD 0.06%/kg (60 kg/ha) 5860 1310 1570 1 59 5 060
Fertilizer & TD 48.5/t (50 kg/ha) 250 580 690 698 2 218
Machinery oparation (2 hr/ha @ TD &/hr) 840 1 920 2 120 2 304 7 184
Labour (4 hr/ha planted) 10% 240 263 138 298

Sub tocal L 775 A 060 A& 645 & B8B0 1% 150

Sail Congervation & Erosien Control

Absorption tarraces @ TD 140/ka 2100 2100 2100 2100 8 400
RBanquetCes @ TD 20/im 500 400 300 500 2 000
Elenents of banquettes A TD 208/kn 2080 2080 2080 2 080 B 320
Survayed dasa catchments # TD 14] each 180 %0 280 280 I 120
Drop inlets @ TD 60 cach 600 600 &00 600 1 400
Rangeland {sprovement & TD 39/ ha 1 950 1 930 | 950 | 950 7 00O
Sub total 7510 7510 7?50 7510 30 040
Livestock Developaent
Ewe unite purchased (or retainad)
@ TD 60/eve 2 820 % 360 17 700 12 600 &2 4B0
Sub total 2820 9 360 17 700 12 600 42 480
Fara Infrastructure Development
Buildlng improvesents st Saouaf(®) 24 000 - = - 24 000
Butlding improvements at Nadhour(2) 21 000 - - - 21 000
Machinary shed 3 000 - - - 5 000
Sub total 50 000 - - - 50 000
Total fara developesent costs 68 785 29 795 19 230 36 100 173 910

(8} Pytimates provided by OFP.
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Table 3¢ Trainisg Costs = Fhase |
Tr | Ir 2 Tr 3 Tr 4 Total
Study tours(s) 48 930 - - - 28 950
Pleld days(P) 500 I 000 1 000 1 000 3 500
l'nu-:udu:tn"prnhcu{ﬂ - 500 300 500 1 500
Total 29 A0 1 480 1 500 1 500 1) 930
(8) 2 month tour to Australla by 3 Tunisian experts

: Alr fates: TD | 400/person = T0 7 000

Par diems: TD 33/day x 60 days = | 980/person - TO 9 %00

: FProfessional fese: ] man soaths @ TD 3 850/month = TD 11 500

Communlicaticn, printiag, postage, talaxz, stc. = TD 300

TD 28 9530

(b) Coat for printing, advertising and coach transporr from Tunis to farss.
One field day in year 1, and two par year theceafter.
(<) Budget for special assistance with machinery operation, fencing etc. for
post-graduate students undertsking relevant resesarch projects on the farsas.
]
4
A B e e e § 5 7T T W e o - .




R N e LW, o Y S

T

A -
et ey e gl i e - | e iy T A s T

86~

L e e R T e L T
- L = - e+ w 2P g

-

pr im A ma =

Annex &

Table 61 Technical Assistance Costs = Prase |

o =
Tr 1 Tr 2 Tr 3 Tr & Toral
Yull time EE““'}
Tares manageoan: adviser () years) A8 S00 &6 DO A6 ACC - 19 &0
Soll Conservation Agromosiszt {3 years) A4 600 &6 600 46 &30 - 139 2co
Pasture Agroaosist (2 years) - A6 OO 46 60O o §31 100
Sub total 93 200 119 B0 1Y}9 A0 - 171 869
Short tera Consultants(d)
Animal Production Consultant (8 sonchs) 12 330 12 330 12 3% 17 3% 10 200
Fare Management Economist (6 months) & 273 6 273 & 273 18 A28 Y7 850
Pasture Agroncuir” Conaultant (3 memtha) L2 330 6 275 - - 12 813
Other consultsnts {7 smonths) 6 275 12 350 i 330 17 3as0 A2 91%
Sud total 37 630 37 &0 3L 293 &) %1% 150 G0
Adsislstration 28 8CO 17 700 2] BCO 19 1c0 87 A00
Subk tatal %9000 17 700 21 BDO 1% 100 87 &30
Tatal 139 636 193 150 192 97% &) 02%  &l0 OO
(o) pente salary (SA30 0DO/year) 16 00 TD/year
Overseas allicwaice 2 %00
Overbeads, soclal payments, rax, insurance
etc. (801 of salary) 1} 200
Housing 1 400
Educaticon allowvance (2 children) & COG
Leave fares (rezsrr to Australias every
secoad year) 1 o0
Vehicle i G
Total TD &6 EDC/year (251 1omeal)
(%) professtonal fees ($A7 300/men month) 4 125 TB/month
Fer dlea X daye ? TD 13/day 733
Traval TD | 400 par trip 1 AGD
& 175 TO/=outh
(121 lccal?
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