


Months J F M A M J J A S O N D

ETP 65 98 155 195 241,8 285 300,7 279 222 170,5 96 62

ETC 52 78,4 124 156 193,4 228 240,6 223,2 177,6 136,4 76,8 49,6

DFD 1,7 2,8 4 5,2 6,2 7,6 7,8 7,2 5,9 4,4 2,6 1,6

WRI 56,0 85,2 135,2 171,4 213,0 251,4 265,4 2461,1 195,4 149,6 83,4 53,2

2. Materiels and Methods

The irrigation area is located in the town of El-Hadjira, Daïra of 
Touggourt, Wilaya of  Ouargla, in South of Algeria. Latitude and 
longitude are respectly 32°32’39’’N and 5°35’36’’NE, altitude is 
117.8 m als. Physical environment has been characterized by typo-
graphic elements (map: 1/2000), soils were characterized by the 
Algeries hydraulic Society (SETHYAL) ( 1979), weather data were 
taken from the Oued Rhir Valley studied by the Central equipment 
society Territory (SCET) (1964) and also from document of Seltzer 
(1954). 

The water requirements (ETC) of date palm were estimated by 
potential evapotranspiration (ETP) x kc (crop coefficient), using 
the corrected method of Blaney–Criddle  noted by Doorenbos and 
Pruitt (1976)  introduced in the relation:  

ETC= 0.254 (1.8 t+ 32) x p x kc            (1)

        
ETC= monthly crop evapotranspiration (mm), t= mean monthly 
temperature (°C), p= % of day light hours (h month-1) depending 
on latitude, Corrected ETP by graphical method, using the model 
(1), with introduction of relative humidity air (RH%), relative solar 
(nN-1) and wind speed (v, ms-1) (Doorenbos and Pruitt, 1976).

The irrigation water requirements (IWR) were defined by the equa-
tion of Ollier and Poirée (1981): 

IWR= ETC – (R + !S)                        (2)

IWR = monthly irrigation water requirement (mm), R= Rain (mm), 
∆S= Available soil water (negligible) 
         The water requirements for leaching salts (WRL) (mm) were 
determined by the model developed by Bernstein and François 
(1973) and Rhoades et al., (1974):

WRL=  ECi  X ETC⁄ Ei x f (5 ECs – ECi)          (3)

ECi = Electrical conductivity (EC) of irrigation water (25°C, 
mmhoscm-1), ECS = EC of soil (with 10% reduction in potential 
yield of date palm), f = efficiency leaching, Ei = irrigation efficiency. 
Morphological and analytical characteristics soils were defined by 
33 profiles with depths varied from 1m to 1.5 m, covering 160 ha. 
Crop adaptation to soils 
and climate conditions 
were proposed taking into 
account of its require-
ments.

3. Result 

Climatic  characteris-
tics

Averages temperatures were 10.12°C on January and 34°C on July. 
The values of absolute minimum and maximum temperatures in-
dicated 3.7°C on January and 49.1°C on june. Daily temperature of 
soil amounted to 70 °C. The yearly ccumulative rainfall was only 
52.0 mm (Figure 1). Dominant winds were from South West to 
North West in wWinter, East to South in Summer, wind speed at-
tained 2.7 ms-1 on January to 5.7 ms-1 on June. Sunshine duration 
wa estimed to 3600 hours per year and 10 hday-1. The average rela-
tive humidity of air was 25% in summer season to 60% on winter. 
The climate index (I) of De Martonne (1926), I = [P/T + 10] = 1.62 
classified El-Hajj in hyperarid bioclimatic region. The ombrother-
mique diagram of Gaussen (1954), defined dry season by P(mm) 
≤ 2 T(°C) (P and T monthly) showed a dry period during the year 
(Chennafi, 1981). 

Soil and hydrogeological ressources

Soils were characterized by low level organic matter, high compact-
ness,  sandy texture, high stoniness, the soil infiltration rate varied 
from 30 to 120,2 cmh-1 and electrical conductivity ranged from 3 
to 11 mmhoscm-1. 
The region benefited for four artesian water aquifers. Those of con-
tinent terminal are groundwater with 20 to 50 m, water was char-
acterized by 4 to 10 gl-1 salinity, the second aquifer with 60-100 m 
of thickness and the third 100 - 200 m. The intermediate continent, 
Artesian Albian water is localised at 1400-2000 m, water tempera-
ture is 46 - 60 °C.
         
The irrigation water requirement (IWR) and leaching of 
soil salts (WRL)

The irrigation water requirement IWR was about 1736,08 mmy-
ear-1.  At month peak,  IWR reached 240.56 mm, with a character-
istic debit (qc) estimated to 0.9 ls-1ha-1 . The resource of water was 
of Albian aquifer, with flow water= 19 ls-1, pH= 7.5, the adsorption 
coefficient of sodium: SAR = Na+ /[(Mg++ + Ca++)/2]1/2 = 4.3, 
EC= 4.3 mmhoscm-1. The monthly variation of water requirements 
for soil leaching (WRL) balance varied from 56.04 mm to  265.4 
mm (Table 1).

Fig.1. Monthly minimals (min), maximals (max),  mean tempera-
tures and rainfall (P). Region of El-Hadjira, Daira of Touggourt 
(South of Algeria)

Table 1. Potential and crop evapotranspiration’s (ETP, ETC, mm), 
density of flux déficit (DFD, mm j-1) and water requirements for 
soil leaching salt (WRL, mm). Region of El-Hadjira ( Algéria) 

4. Discussion

The maximum of temperature in Touggourt reached 55 °C (Ozen-
da, 2004). The high maximum of temperatures and its large vari-
ations are explained by the atmosphere purity of which clouds and 
humidity air are lows, associated to continental aspect (Ozenda, 
2004). The low humidity of air is considered as the fundamental 
character of hyperarid regions. Ccumulative rainfall in the year was 
deficient with 52.0 mm. The process of wind erosion in hyper arid 
region is favored by plane extent of loose and uncovered soil. In fact, 
soils were calcareous, unstructured, characterized by low level or-
ganic matter, sandy texture. According to Poirée and Ollier (1981) 
soil infiltration rate with 30 to 120,2 cmh-1  indicated that soils 
were very permeable.
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