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ABSTRACT 
 
 The present study was carried out on young plants (planted orignally as cutting) of Manzanello and Picual 
cultivars grown in the Faculty of Agriculture, Cairo University, Giza, Egypt during 1994 to 1995. The aim of 
the study was to determine the effect of irrigation with saline water on mineral content in leaves, shoots and 
roots of  Manzanello and Picual  cultivar. Uniform 5. month - old plants (originally propagated by stem cutting) 
of  the two cultivars were grown in nursery of  Faculty of Agriculture, Cairo University at Giza. Olive plants 
were planted in above-ground rhiziotrons. Plastic barrels rhizotrons were 50 cm in diameter and 90 cm depth 
were filled with sand and clay (8:1 by volume). Three rhizotrons replicates were included in each treatment. 
Strogonov chloride mixture  (1962) was used as the source of salinity. Concentrations were 3000, 5000 and7000 
ppm in addition to the control treatment. Levels of N and P in the leaves was higher than those of shoots and 
roots for the both cultivars. However, root content of K, Ca, Mg and Na were higher than those of shoot and 
leaves. It can be concluded that Manzanillo and picual plants can grow safely under salinity conditions up to 
3000 ppm, while and by raising salt concentration to 5000 ppm. the hazard effect due to salinity stress. (i.e, 
stunted growth and Na, in plant tissues) can be observed. 
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Introduction 
 
 Olive is considered as having a medium tolerance to salt while the young plants are able to produce new 
growth in the presence of 150 mM NaCl (Melgar et al 2009). It has been shown that three-year old olive plants 
can withstand salt stress at NaCl concentrations lower than 80 mM during a 90-day culture period (Melgar et al 
2009). El-Gazzar et al (1979) studied effect of salinity on mineral composition of olive and orange seedlings and 
found that olive seedlings were more tolerant to Nacl than orange seedlings and accumulated less Na and Cl in 
their leaves. Leaf N,P,K Cu and Mg were slightly affected by saline water irrigation. The work of Barakat et al- 
(1982) on olive seedlings showed that leaf sodium contents increased gradually with increasing salinity level. 
Leaf K content decreased as the salt concentration was raised. Meanwhile Ca and Mg content of the leaves did 
not show consistent trend under all treatments. El-Saidi et al. (1988) studied the effect of irrigation with saline 
water on mineral content of Picual olive seedlings. The salt concentrations were 2000, 4000, 6000 and 8000 
ppm. Na and K were decreased by increasing salt concentration in irrigation water. The ratio of Na/K was 
increased with increasing salt concentraion, the rate of increment of Na content was more than of K. Ca and Mg 
contents in shoots were increased in lower concentrations of salinity but decreased in the higher ones. The 
decrease of Ca and Mg content appeared higher than that of Na and K. Generally, the shoot contents of Na, K, 
and Mg were increased by increasing salt concentration up to 6000 ppm, on the other hand reduction of the 
mentioned elements was observed with higher concentration (8000 ppm.). Bartolini et al (1992) studied 
influence of Na2 So4 and NaCl salts on mineral composition of young olive plants, found that saline treatment 
altered the nutrient equilibrium of different plant organs (leaves, shoots and roots).         
 The aim of the duty was to determine the effect of irrigation with saline water on mineral content in leaves, 
shoots and roots of  Manzanello and Picual  cultivar. 
 
 Materials and methods 
 
 The present investigation was conducted during the period from April 1994 to June, 1995.  
 Uniform 5. month - old plants (orignally propagated by stem cutting) of two cultivars were grown in 
nursery of Faculty of Agriculture, Cairo University at Giza. The cultivars were : Picual and Manzanillo. Olive 
plants were planted in above-ground rhiziotrons. Plastic barrels rhizotrons were 50 cm in diameter and 90 cm 
and depth were filled with sand and clay (8:1 by volume). Three rhizotrons replicates were included in each 
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treatment. Strogonov choloride mixture (1962) was used as the source of salinity (table1). The mixture of salt 
was expressed as percentage of the total salt content.  
 
Table 1: Contents of Strogonor chloride mixture.  

NaCI  MgSo
4 
 CaCo

3 
 MgCl

2 
 

78 gm  10 gm  10 gm  2gm  

 
 Salt concentrations in irrigation water were 3000, 5000, 7000 ppm. in addition to tap water as control. The 
irrigation was carried out three times week during the summer and twice in the winter. The quantity of water in 
each irrigation time was 4 liters. The nutrition occurred by spraying plants with Greenzed at concentration of 
1mm / Litre. 
 Sample of 0.2 gm dried material were dissolved in 10 ml concentrated sulphodric acid, warmed for 5 
minutes to dissolve the constituents, and after becoming cold. 2 ml of digestion mixture (1:1, perchloric ocid 
and sulphoric acid respectively) were added. The samples were heated again for clearing, diluted with diionized 
water then transferred quantitively to 100 ml volume with diionized warer (Piper, 1950). The contents were 
saved for analysis of nitrogen, Phosphoures, Potassium, Calcium, Magnesium and sodium as follows :  
1. Nitrogen content was deteremined by modified microkejldahl method as described by Pregl (1945).  
2. Phosphoures content was colormetrically estimated according to the method of Jackson (1958).  
3. Potassium, calcium and Sodium were determined by using flamephotometer (Brown and Lilleland, 1946). 
4. Magnesium was estimated by an Atomic Absorptio Spectroghotometer Pye Unicam Sp 1900 according to 

Brandifeld and Spincer (1965).  
 
Statistical analysis procedure:  
 
 All data were subjected to statistical analysis according to procedures reported by Snedecor and Cochran 
(1972). Treatments means were compared by the least Significant Difference test (L.S.D.) at the 5% level of 
probability of experimentation. 
 
 Results and discussion 
 
Nitrogen content:  
 
 Data concerning the effect of irrigation with saline water on leaf, shoot and root N - content are presented in 
Table (2, 3 and 4). With respect leaf N - contents it is noticeable that the accumulation of this nutrient in the leaf 
tissues of plants treated with 3000 ppm. did not greatly differ than its level in the leaves of check plants, then a 
significant gradual decrease in N level seemed to occur in leaves of plants treated with 5000 and 7000 ppm. This 
is in agreement with the findings of El -Gazzar et al (1979) and El - Saidi et al ((1 988) on olive and Salem and 
El – Khorieby (1989) on some citrus rootstocks, as they observed that N - content decreased as salinity level 
increased.  
  
Table 2: Mineral content (%) in leaves of Manzanillo and Picual Olive cultivars as affected by salinity treatments.  

       Cultivars (A) Salt Concentrations ppm (B)                  Leaf    
  N P K Ca Mg Na 
Manzanillo 0 (control) 2.23 0.30 0.73 1.70 0.64 1.31 

3000 2.09 0.26 0.75 1.84 0.49 1.26 
5000 1.82 0.22 0.85 1.42 0.40 1.65 
7000 1.29 0.16 0.94 1.52 0.40 1.66 

Ave.(A)  1.86 0.23 0.82 1.62 0.48 1.47 
Picual 0 (control) 2.07 0.25 0.74 1.35 0.44 1.43 

3000 1.98 0.22 0.93 1.54 0.39 1.59 
5000 1.79 0.16 1.02 1.37 0.33 1.69 
7000 1.47 0.10 0.76 1.32 0.31 1.59 

Ave (A)  1.83 0.18 0.86 1.39 0.37 1.58 
Ave. (B) 0 (control) 2.15 0.27 0.73 0.67 0.54 1.37 

3000 2.03 0.24 0.84 1.69 0.44 1.42 
5000 1.80 0.19 0.93 1.39 0.36 1.67 
7000 1.38 0.13 0.85 1.42 0.36 1.62 

L.S.D. at 5% for : Cultivars (A) N.S 0.02 N.S 0.14 0.05 0.11 
 Concentration (B) 0.15 0.03 N.S 0.20 0.07 0.15 
 Interaction (A×B) N.S N.S N.S N.S N.S N.S 

 
 The shoots of untreated plants contained higher amounts of nitrogen than that the treated ones. Moreover, 
The content of N in the shoot tissues of salt treated plants decreased gradually with increasing the level of 
salinity in irrigation water.  
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 Results of root N - content had a trend similar to that mentioned with leaves. The N - content of roots 
decreased with increasing salinity level.  
 From another point of view, differences due to the effect of Manzanillo and picual cultivars did not attain 
the level of significance. Moreover, the rate of N - accumulation was higher in leeves followed by shoots then 
roots.  
 
Phosphorus content: 
 
 Phosphorus content of different plant organs (leaves, shoots and roots) is presented in Table (2,3 and 4). 
Salt treatments at all concentrations decreased P - content in leaves of salt treated plants. The reduction was 
significantly proportional to salt level in the solution of irrigation. The data obtained showed also that shoot P - 
content of untreated plants was significantly higher than that of plants treated with all levels of salts (3000, 5000 
and 7000 ppm.), however a slight decrease was noticed with increasing the level of salinity from 5000 to 7000 
ppm.  
 Comparing with control treatment, it was found that root P - content of plants received low salt 
concentration (3000 ppm.) did not show marked effect that of plants received plain water (control), while P - 
content in root of plants irrigated with water contained high salt level (5000 - 7000 ppm) exhibited a marked 
decrease than the control. 
 Regarding the to cultivars response, the statistical analysis showed that Manzanillo cultivar tended to 
contain higher amounts of P in its leaves than Picual. However, no significant differences between them were 
attained with respect shoot and root P – content.  
 Generally, leaves seemed to contain higher amount of P than  shoots, while roots contained the lowest 
content.  
 The depressing effect of salt on P - content in plant organs is in line with the finding of El - Gazzar et al. 
(1979) El-Saidi et. al (1988) on olive E1-Azab and Minessy (1975) on grape vine and Salem and El-Khorieby 
(1989) on citrus. 
  
Table 3: Mineral content (%) in Shoots of Manzanillo and Picual Olive cultivars as affected by salinity treatments.  

     Cultivars Salt Concentrations ppm (B)            shoot    
  N P K Ca Mg Na 
Manzanillo 0 (control) 1.42 0.25 0.68 1.58 0.60 1.14 

3000 1.17 0.21 0.72 1.50 0.47 1.30 
5000 1.01 0.18 0.82 1.42 0.43 1.56 
7000 0.73 0.13 0.87 1.44 0.39 1.71 

Ave.(A)  1.08 0.19 0.77 1.48 0.47 1.43 
Picual 0 (control) 1.31 0.26 0.84 1.27 0.45 1.36 

3000 1.23 0.24 0.86 1.32 0.37 1.45 
5000 0.64 0.18 0.92 1.17 0.35 1.60 
7000 0.73 0.13 0.88 1.39 0.31 1.47 

Ave (A)  0.98 0.20 0.87 1.29 0.37 1.47 
Ave. (B) 0 (control) 1.36 0.25 0.76 1.42 0.53 1.25 

3000 1.20 0.23 0.79 1.41 0.42 1.37 
5000 0.82 0.18 0.87 1.29 0.39 1.58 
7000 0.73 0.13 0.88 1.41 0.35 1.59 

L.S.D. at 5% for : Cultivars (A) N.S 0.02 N.S 0.14 0.05 0.11 
 Concentration (B) 0.15 0.03 N.S 0.20 0.07 0.15 
 Interaction (A×B) N.S N.S N.S N.S N.S N.S 

 
Potassium content: 
  
 According to the data of Tables (2,3 and 4) it can be observed that leaves, shoots and roots differed in their 
content of  K as affected by salinity treatments. Generally, it was found that the check plants contained less 
amounts of K than the treated ones. However the level of salts in the irrigation water had no significant effect on 
K content in leaves. Meanwhile  a gradual and marked increase in shoot and root K content was associated with 
raising salinity level. The same pattern of response was also reffered to by Zekri (1993) on citrus as he reported 
that K content increased as salinity concentration increased. On the other hand El - Gazzar et al. (1979); Barakat 
et al (1982) and El- Saidi et al (1988) on olive; Salem and El-Khorieby (1989) on citrus and Salem et al (1991) 
on guava showed that plant K content was decreased by raising salinity in the root zone.  
 Concerning the average leaf K content of the two studied cultivars, no detectable differences were observed 
between them in this respect, while picual cultivar accumulated higher shoot and root K content than Manzanillo 
cv.  
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Calcuim content: 
  
 Tables (2,3 and 4) illustrate the changes in Ca content in leaves, shoots and roots of Manzanillo and Picual 
plants as affected by salinity treatments. With respect to leaf Ca content it is obvious as a general trend, that Ca 
uptake was increased as a function of adding salts in the substrate, that is all salt treatments significantly 
increased leaf Ca content than the control. However a marked decrease was detected by raising salt 
concentration from 3000 ppm. to 5000 or 7000 ppm. A similer trend was also found with respect to root Ca 
content, whereas 3000 ppm. compared to the other salt concentrations, resulted in the highest root Ca content. 
On the other hand shoot Ca content seemed to be not affected by salt treatments, as the shoot Ca content in salt 
treated plant was not differ than that of untreated ones. However, shoots accumulated less amounts of Ca than 
either leaves or roots.  
 The results also showed that Manzanillo plants accumulated higher leaf, shoot and root Ca content than 
Picual  
 
Magnesium content: 
  
 The effect of salt treatments on Mg content is presented in Tables (2,3 and 4). It can be noticed that salinity 
treatments caused a marked decrease in Mg content of all plant organs (especially leaves and shoots) of treated 
plants, leaf content of this element in the control plants was significantly higher than that of salt treated ones. 
Moreover the irrigation with 5000 or 7000 ppm salt to an obvious decrease in leaf Mg content than 3000 ppm. 
Similar observation was achieved by Alva and Syvertsen (1991) and Zekri (1993) on citrus as they observed that 
Mg content decreased as salinity level increased. 
 With respect to shoot Mg content, the results nearly exhibited similar trend to as that of leaf content. 
However, a different trend was found with respect to root Mg content, whereas root content of salt treated plants 
at all treatments were mostly equal to control plants.  
 As for the response of the studied cultivars to Mg accumulation, it was found that Manzanillo cultivar has 
more tendency in this respect than picual particularly with respect to leaf and shoot Mg content.  
 
Table 4: Mineral content (%) in Roots of Manzanillo and Picual Olive cultivars as affected by salinity treatments.  

Cultivars  Salt Concentrations ppm (B)   Root    
  N P K Ca Mg Na 
Manzanillo 0 (control) 0.94 0.18 0.76 1.32 0.49 1.30 

3000 0.94 0.17 0.80 1.78 0.53 1.68 
5000 0.82 0.16 0.77 1.67 0.49 1.49 
7000 0.57 0.12 0.95 1.68 0.45 1.75 

Ave.(A)  0.82 0.16 0.82 1.61 0.49 1.56 
Picual 0 (control) 1.00 0.18 0.86 1.61 0.55 1.45 

3000 0.97 0.16 0.87 1.65 0.45 1.70 
5000 0.83 0.13 0.96 1.40 0.39 1.87 
7000 0.57 0.11 0.98 1.29 0.33 1.73 

Ave (A)  0.84 0.14 0.92 1.49 0.43 1.69 
Ave. (B) 0 (control) 0.98 0.18 0.81 1.46 0.52 1.37 

3000 0.96 0.17 0.84 1.71 0.49 1.69 
5000 0.82 0.15 0.86 1.53 0.44 1.68 
7000 0.57 0.12 0.96 1.48 0.39 1.74 

L.S.D. at 5% for : Cultivars (A) N.S 0.02 N.S 0.14 0.05 0.11 
 Concentration (B) 0.15 0.03 N.S 0.20 0.07 0.15 
 Interaction (A×B) N.S N.S N.S N.S N.S N.S 

 

Soduim contont: 
  
 Sodium content of different plant organs of the treated and untreated plants is presented in Tables (2,3 and 
4) it could be easily observed that the accumulation of Na in plant tissues is greatly affected by the salt 
concentration whereas Na content of the untreated plants was generally lower than that of plants treated, with 
highest level of salinity. In leaves, when Na content was assessed, the lowest salt concentration (3000 ppm) did 
not show a significant effect than the control, while a sharp increase in leaf tissues was noticed with increasing 
the level of salinity to 5000 or 7000 ppm.  
 In addition, it can be noticed that picual plants observed and accumulated more amounts of Na in its leaf 
tissues than Manzanillo plants, and this may explain why picual plants.  
 Data of shoot Na content appeared a slight increase with increasing the level of salinity, but the differences 
between all salt treatments as well as control did not attain the level of significance. shoots of Picual tented to 
accumulate more amounts of Na than Manzanillo.  
 Results of roots Na content revealed that the two cultivars under different salt treatments exhibited a trend 
similar to that found with leaves. Na content in roots of plants treated with different salinity treatments showed 
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significant increase than that of control, roots of Picual cv,, accumulated somewhat higher amounts than 
Manzanillo roots.  
 Generally, roots seemed to contain higher amounts of Na followed by leaves then shoots.  
 Anyhow, it is evident that the accumulation of Na in the plant tissues   due to salinity treatments was more 
pronouncing under the highest level of salinity. A similar effect was also recorded by El-Gazzar et al (1979); 
Barakat et al (1982) and El-Saidi et al 1988) on olive ; Walker and Dougles (1983) ; Hassan and Gallal (1989) 
and Salem and El-Khorieby (1989) on citrus.  
 From the above mentioned results it can be concluded that Manzanillo and picual plants can grow safely 
under salinity conditions up to 3000 ppm, while and by raising salt concentration to 5000 ppm. the hazard effect 
due to salinity stress. (i.e, stunted growth and Na in plant tissues) can be observed. 
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