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CLIMATE AND AGRO-ECOLOGICAL ZONES
The Tunisian climate:
- Typical Mediterranean
- Hot dry summers and cool 
moist winters
- Irregular precipitation

5 bioclimatic zones:
- Humid
- Sub-humid
- Semi-arid
- Arid
- Desert (Saharan)

4 agro-ecological zones:
- North
- Dorsal
- Centre
- South

16th Meeting of the FAO-CIHEAM Mountain Pastures Network

A
L
G
E
R
I
A

LIBYA

* *



16th Meeting of the FAO-CIHEAM Mountain Pastures Network

Kasserine – Dorsale (Stipa tenacissima)

Sejenane – Mogods (humid)Ain Draham – Khroumirie (perhumid)

Jendouba: Macquis gredient
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In forest, grazing, especially by 
sheep, is almost constant

Forage and Pasture sources are deficient…

Overgrazing causes disturbances

Overgrazing around Sejenane Uncontrolled grazing promotes 
invasive species



Contribution of different feed sources (%) to 
cover livestock needs
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Fodder production is characterized by its 
close association with the climatic conditions

forage production vary from one year to another
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Climate change projections for Tunisia: 
in horizons years 2020 and 2050 (Nasr et al., 2009)
• slight decreases in precipitation means: 

* 5  - 10% from north to south on the horizon 2020
* 10 - 30% on the horizon 2050

• expected decreases of the averages of the very humid and 
very dry years, as well as, decreases for springs  and very 
humid and very dry falls.

• a global increasing of dry years as well as of their successive 
occurrence 2 and 3 in the central and southern part of the 
country.

• a higher disparities between seasons and geographical 
regions of the country especially on the horizon 2050.

Accentuation of droughts in Tunisia for the future horizons
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Objective: To develop the relationship between 
precipitations, green forage and hay production from 
fodder crops
• Fodder crops data:

- Data from the General Directorate of Crops (Ministry of Agriculture 
and Environment, February 2011) were used. 
These data are continuous for the last 10 years: rainfed system, period 
of available data (2000 – 2009), crops: oats, barley etc.

• Actual climatic data:
- Monthly precipitation data was obtained from the National Institute of 
Meteorology in Tunisia. 

• Hay and green forage productions and their relationship with 
precipitations were investigated by simple correlation analysis.

• The correlations are modulated by linear equation.
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Relationship between hay production and precipitations. 
Tot. prec. From August to June (a) and 
Tot. prec. from December to April (b)
Result: hay production was correlated with precipitations 
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Relationship between green forage production and precipitations. 
Tot. prec. from August to June (a) and 
Tot. prec. from December to April (b).
Result: green forage production was slightly correlated with 
precipitations

y = 0.0066x + 21.91
R2 = 0.05

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

0 200 400 600 800 1000

Precipitation from August - June 
(mm)

G
re

en
 fo

ra
ge

 (T
/h

a)

y = 0.0101x + 21.44
R2 = 0.11

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

0 200 400 600 800

Precipitation from December to April (mm)

G
re

en
 fo

ra
ge

 (T
/h

a)

a b
16th Meeting of the FAO-CIHEAM Mountain Pastures Network

a b



How to deal with climate changes for 
the forage and pasture sectors?
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Climate change data:
• Future rainfall for Béjà and Jendouba regions is estimated using :
• Regional Model Arpege (Météo France)

– 50 km²
– Reference period (1961-1990)
– Future scenario (2071 - 2100) A1B (average scenario)

• Corrections of the future scenario with the anomalies method :
– anomaly = monthly rainfall scenario/monthly rainfall ref 

(Arpege Model)
– Future rainfall = rainfall (INM)*anomaly

• Region studied Béjà and Jendouba (Lhomme et al., 2009)
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Estimations of future precipitations in North Tunisia 
(Jendouba and Beja Governarates) 



An_Pl_A1B

Anomalies between future (2071-2100) and reference 
scenario (1961-1990) using scenario A1B from IPCC 
and Arpege model. Source: (Lhomme et al., 2009)

Month Beja Jendouba
January 0.65 0.59
February 0.76 0.62
March 0.69 0.67
April 0.63 0.56

May 0.85 0.93
June 0.62 0.7
July 0.9 1.02
August 0.9 1.05
September 1.06 1.1
October 1.21 1.12
November 0.96 0.98
December 0.79 0.72
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Reaction of farmers to climatic change
• supplementary irrigation at the appropriate 

stages of the crop development
• implement innovative agronomic practices 

such as early sowing; indeed, it is possible 
to have more available water in 
September and October…

• adopt newly developed and adapted 
varieties
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Importance of perennial species (tall 
fescue) in production of biomass 
(earlier in the season), compared to 
annual ryegrass (right). 

Good persistence of tall fescue (over 
3 years of growth).
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Sulla (Hedysarum coronarium L.) is well adapted to hillsides: 
an excellent forage species, it can be used as environmental 
protection, landscape enhancement etc. 
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Effect of land clearing and 
overgrazing in the degradation of the 
maquis in the Mogoods region 

Clearing of slopes for the benefit of 
food crops, a practice of destabilization 
of natural ecosystems. 
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Soil erosion in JendoubaPlowing in the direction of the slope 
promotes erosion
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One way to fight against desertification Grazing pressure on rangelands 
in southern Tunisia



to preserve the genetic variability:
• Collecting, conservation and evaluation of 

local forage and pasture genetic resources
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Nbre of species and accessions of forage and pasture legume 
germplasm collected at INRAT

Genre Specie
s 

Acc. Genre Species Acc.

Medicago spp. 25 405 Lotus spp. 5 77

Trifolium spp. 20 179 Lathyrus spp. 3 36
Scorpiurus spp. 2 126 Tetragonolobus spp. 1 14

Hedysarum spp. 4 83 Pisum spp. 1 1

Trigonella spp. 4 27 Astragalus spp. 7 63

Mellilotus spp. 2 19 Coronilla spp. 2 29

Lupinus spp. 3 3 Anthylis spp. 2 10
Vicia spp. 8 108 Hymenocarpus spp. 1 1
Hippocrepis spp. 4 52 Ononis spp. 2 2
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Nbre of species and accessions of forage 
and pasture grasses germplasm collected 

at INRAT

Genre Species Acc.

Festuca 1 38
Lolium 1 19
Dactylis 1 22
Phalaris 1 14
Avena 2 12
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Scorpiurus muricatus, 
variety ‘Haffouz’

Coronilla scorpioides

Astragalus hamosus

Photos used with permission by A. Zoghlami / INRAT
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Conclusions…
• Perennial crop, such as Festuca arundinacea Schreb., is the best 

adapted species to water logging areas in spite of its reduced 
ecological adaptation area

• Dactylic glomerata L. will occupy the marginal lands and glade forest. 
• In the semi-arid zone, Orysopsis miliacea in mixture with annual 

legumes such as Medics species having high hardness seed 
population will constitute a sustainable pasture system.

• Pastoral legumes are highly desirable component of the pasture 
systems; species such as vetch, grass pea and medics could have 
considerable potential for their tolerance to dry conditions and their 
adaptability to unfavourable environments such as marginal areas of 
northern Tunisia. However, good rain is needed during the 
establishment phase which is in accordance with the anticipated 
scenario. 

• The most commonly grown forage crops are forage cereals: oats and 
barley. Other potentially suitable forage crops include triticale, lupine, 
sulla, fodder pea, alfalfa as cover crop, etc. They are used in small 
scale and need to be developed.
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Thank you for your attention


