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Abstract: A field experiment was conducted  in  the experimental station of National Research 

Centre in El-Nobaria area, Egypt, during  two successive seasons 2012 and 2013 to investigate 

the effect of using various ratios from   ammonium sulphate (as mineral nitrogen fertilizer) and 

farmyard–manure (as organic fertilizer) under three different  rats of irrigation water 

requirements on olive oil yield   and   quality of two olive cultivars, Kronaki (as oil production) 

and Picual (as dual purpose ) under drip irrigation system.   Five   fertilization treatments were 

used, 100% ammonium sulphate  (F1), 75% N2SO4  +25% FYM (F2), 50% N2SO4+50% FYM 

(F3),  25% N2SO4+75% FYM (F4)  and    100% FYM (F5) were combined with three levels of 

irrigation water 100%, 66% and 33% of ETc . The obtained results revealed that, the treatment 

of 66% ETc combined with 50% mineral nitrogen fertilizer + 50% FYM gave the highest oil 

yield of the two cultivars. 

Free acidity and peroxide value gradually decreased by increasing the ratio of organic fertilizer 

in all fertilization treatments. While the UV absorbance values of K232 don’t significantly 

affected by irrigation and fertilization treatments, the values of K270 increased by increasing 

the amount of ETc and FYM. 
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Introduction 

Olive trees (Oleaeuropaea L.) is one of   the most important and a widely distributed trees grown in 

many arid and semi-arid regions of the world
1,2,3

. The production of olive in these areas is generally low due to 

the poor soil fertility, low rainfall and low water holding capacity
4,5

. It is considered a national treasure of 

wealth compared with the others. Olive fruits and oil yield  characterized by high nutrition value and medical 

importance 
6
. 

In Egypt, according to the latest statistics of the Egyptian Ministry of Agriculture in 2012 the total 

cultivated land with olive was 202,743 fed., about 14,353 fed., of this area in the old land and 188,390 fed. in 

the new land.The total production was 563,070 T,  760,17 T   in the old land while 487,053 T in the new land
7
. 

Irrigation requirements for olive trees in arid regions ranged from 600 to 1000 mm
8
. Egypt facing water 

crisis since the water consumption per person is below the water poverty (1000 m
3 

per person/year). The drip 
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irrigation system can be used to insure lowering lose water and good distribution of soil moisture in the root 

zone depth without raising the soil moisture.  

Increasing olive  fruit yield  depending on  the amount of irrigation water 
9,10

. Yield of Kronaki olive 

cultivar significantly higher than Toffahi and Picual cultivar
11

. Pierantozzi et al.
12 

concluded  that, fruit yield of  

Arbequina cultivars more than  Manzanillo . 

Patumi et al
13 

pointed out that, free acidity and peroxide values of olive oil  were not affected by 

different irrigation treatments. Wahbi et al.
14

examined the effects of four irrigation treatments on olive oil 

quality and they found that, there were no   significant differences on oil yield   and oil acidity between all 

treatments. Gómez-Rico et al.
15

concluded that,  free acidity and the peroxide value don’t affected by irrigation 

water treatments during the first season and they added that, these parameters significantly increased during the 

second year. Moreover,  the UV absorbance at 232 and  270 nm, significantly affected also in the second season 

only .   

This investigation aimed to study the effect of  substitution of chemical nitrogen fertilizers with FYM 

fertilizer under different irrigation water levels  on olive oil productivity and quality.  

Materials and Methods 

A field experiment was conducted during two successive seasons 2012 and 2013 at agricultural 

experimental station of the National Research Centre, at El-Nobaria area. The experimental soil was classified 

as sandy soil  in texture, which having pH:8.8, EC: 0.4 dSm
-1

,OM:0.21%,CaCO3:7.4%. Two olive cultivars 

Oleaeuropaea L.cvs. (Picual as Dual Purpose and Kronaki as olive oil production) were used. The trees were 6-

years-old   with planting distances of 5×5 m. (168 tree per Fed.), which irrigated with drip irrigation. The drip 

irrigation network consisted of two laterals for every row of trees. The laterals were situated 50cm from the 

trunk on both sides of the tree. Six online emitters were devoted for each tree (3 emiters on each side). The 

emiters discharge was 8 L/h. 

The experimental design included three irrigation treatments:100% of estimated crop 

evapotranspiration in mm/ day (ETc.) as  control, 66% and 33%,  of ETc. irrigation was carried out according to 

the methodology proposed by 
16

. Five N fertilization treatments were applied as follows: chemical fertilizers 

100% (F1), 75% chemical fertilizers + 25% organic fertilizers (F2), 50% chemical fertilizers +50% organic 

fertilizers (F3), 25% chemical fertilizers +75% organic fertilizers (F4) and 100% organic fertilizers (F5). Organic 

amendments application rates dependent on its total N content (1.14%) of the farmyard manure. The 

recommended doses of fertilizers for  olive trees age 6 years according to the recommendations of Ministry of 

Agriculture are ; 4 Kg ammonium sulphate 20 %N + 2 kg potassium sulphate 50% K2O +1.5 Kg mono supper 

phosphate 15.5% P2O5    per tree/ year  . The fertilization treatments, ammonium sulphate and  farmyard manure 

fertilizers or their mixtures were added in two equal portions, the first portion at middle of April and the other 

later at middle of August.  The experiment included 15 separate treatments (5 fertilization and 3 irrigation) for 

every cultivar, in completely randomized block design with four replicates. 

At ripening stage, olive fruits samples were  hand-picked for determination the oil content, and the 

yield of each tree were recorded as Kg/ tree.  After harvesting, the olive fruit samples were placed in perforated 

plastic boxes and transported at the same day to the laboratory. 

Fruit oil content and quality:- 

Oil extraction process, and oil chemical determination going on immediately after the arrival of the 

olives to laboratory. Fruit oil content was determined from fruit dry weight according to method by extraction 

the oil from the fruit  with Soxhelt using petroleum ether 60-80 C
o
 of boiling point

17
,the oil yield as Kg/tree was 

recorded. 

For determination the oil quality, about 2-3 Kg   from   olive   fruits were cleaned, crushed with a 

hammer crusher and the paste pressed by a Carver piston (Model s/n 37000-152- fred S- carver INC P.O. 

Box544, WABASH, in USA46992-0544 product U.S and Foreign patents.) the oil transferred into dark glass 

bottles for determination the following parameters of oil quality:-  
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a) Free acidity (acid value) :-  It was determined according to

18
. 

b) Peroxide value:-The peroxide value was determined according to 
19  

Peroxide value, expressed as meq. O2 

kg
-1

 of oil, which calculated  according to the following equation:  

Peroxide value = 0.5 x N x V x100  /weight of sample 

Where :- 

N = normality of sodium thiosulphate solution. 

V = volume in ml. of Sod. Thiosulphate needed for   equilibrium   point.  

c) UV absorption:- 

The ultraviolet absorbance at 232 nm (conjugated diene) and at  270 nm (conjugated triene) of the oil 

samples were measured on Spectrophotometer 
20

. 

Data were subjected to statistical analysis through analysis of variance ANOVA 
21

. 

Results and discussion 

1- Oil quantity   

Data presented in table (1) show  that, 50 % organic fertilizer combined with 50% ammonium sulphate 

(F3) record the highest oil content compared with the other  treatments, these values decreased with increasing 

the rate of organic or chemical fertilizers. This results are agreement with those  of Abou El- khashab et al. 
22 

who revealed that, oil content of  Kronaki cultivar increased   by using a mixture of organic  farmyard manure + 

compost+ bio-fertilizers. 
23

 concluded that, higher oil content was obtained under  supplemental fertilization 

treatments than   control. While [24] pointed out that , increasing nitrogen fertilization ( 0.00, 0.25, 0.50 and  

1.00 Kg N / tree)  improved the oil content of  Picholine cultivar 35 years old,   however the oil content of   

Moroccan 9 years old and  Arbequina 7 years old, was  negatively affected. 

Data also show that, oil content register the highest values  under 66% irrigation treatment (18.00 gm 

oil /100 Kg fruit)  while the lowest recorded at I3 (14.47 gm oil/100gm fruit ),   Such results are in harmony 

with Dabbou et al.
25

 indicated  that, increasing the amount of  irrigation water   from  50%  to 75% and 100%  

of ETc positively affected the fruit   oil content of  Arbequina olive cultivar, Pierantozzi et al.
12

 concluded that, 

increasing the amount of   irrigation water treatments as  (  0, 25, 50 75% and 100% from ETc ) on  Arbequina 

and Manzanillo olive cultivars   raised the oil content (gm/Kg.  fruit).  On the contrary,
10,26

 noticed  that, 

irrigation treatments had no  effect  on olive  oil content.   

Data show   that, Kronaki olive cultivar give high oil content value 17.5 gm/100gm fruits  compared 

with Picual  15.75 gm/100gm fruits .These results are quite agreement with the finding of  
11

 reported that,  

Kronaki olive cultivar had higher oil content than Picual cultivar, 
12

 added that, the oil content of  Arbequina 

cultivar was  more than  Manzanillo olive cultivar.    
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Table (1). Effect of irrigation and fertilization treatments on oil content (gm/100 gm  fruits) of the two  

olive cultivars    

Cultivars 

(Cv) 

Fertilizers 

(F) 

Irrigation (I) 
Mean 

100% 66% 33% 
K

ro
n

a
k

i 
F1 17.3 18.2 15.1 16.87 

F2 18.9 19.5 15.8 18.07 

F3 19.55 19.8 16.3 18.55 

F4 18 19 15.5 17.50 

F5 17 18.3 14.3 16.53 

Mean 18.15 18.96 15.4 17.50 

P
ic

u
a
l 

F1 16.8 16.2 13.6 15.53 

F2 17 17.4 13.1 15.83 

F3 17.6 17.9 14.4 16.63 

F4 16.4 17.1 13.6 15.70 

F5 15.5 16.6 13.00 15.03 

Mean 16.66 17.04 13.54 15.75 

 

F1 17.05 17.20 14.35 16.20 

F2 17.95 18.45 14.45 16.95 

F3 18.58 18.85 15.35 17.59 

F4 17.2 18.05 14.55 16.60 

F5 16.25 17.45 13.65 15.78 

Irrigation mean 17.41 18.00 14.47  

LSD 0.05     I=0.033               F= ns           Cv.= 0.17          I*F=0.045        

                     I*Cv= 0.032       F*Cv=0.039           I*F*Cv=  0.067 

 

Concerning the combined effect   between the  irrigation and fertilization treatments on oil content,the 

lowest oil content (13.65 gm/100gm   fruit) record at F5I3 treatment, while the highest oil content is find  under 

F3I2  treatment (18.85 gm/100gm  fruit ). Data indicate a   significant effect of the interaction between irrigation 

and fertilization treatments on oil yield. These results are confirmed by the finding of Toplu et al.
23

who found  

that, total oil yield of olive increased about three times under the highest irrigation water  and fertilization 

treatments compared to rain-fed and unfertilized trees. 

2- Oil quality 

Free fatty acid   plays an important role in the flavor characteristics and formation of organoleptic   

toxic compounds that reduce the nutritional value of the olive oil and its market value. 

A. Acid value 

Acid value given as percent of oleic acid per 100gm oil. Data in table (2) representing the effect of 

irrigation treatments on acid value, the acid values slightly decreased as a result of reducing the irrigation water 

levels. I3 (33% of ETc ) record the lowest acid value ( 0.178) while irrigation treatment I1 (100% of ETc ) 

register  the highest one (0.246), . These results are in harmony with ,
28

 they  revealed that,  irrigation of 100 of 

ETc    increased oil acidity of Gemlik olive   compared with rain-fed condition. , Caruso et al.
27

 stated   that, the  

lowest free acidity  values of Frantoio olive cultivar  were recorded in oils,  which obtained from severely 

stressed water  trees. On the other hand, 
28

   concluded that,  olive oil acidity was not influenced by the amount 

of irrigation water. 

 

 



Saleh, A.L.et al/International Journal of PharmTech Research, 2016,9(10): 153-162. 157 

 

 
Table (2). Effect  of irrigation and fertilization  treatments on acid value(gm oleic acid/100gm oil) of the 

two olive cultivars. 

Cultivars 

(Cv) 

Fertilizers 

(F) 

Irrigation (I) 
Mean 

100% 66% 33% 
K

ro
n

a
k

i 
F1 0.278 0.205 0.203 0.229 

F2 0.277 0.206 0.179 0.221 

F3 0.234 0.170 0.165 0.190 

F4 0.222 0.166 0.165 0.184 

F5 0.204 0.137 0.164 0.168 

Mean 0.243 0.177 0.175 0.198 

P
ic

u
a
l 

F1 0.378 0.355 0.356 0.363 

F2 0.309 0.233 0.165 0.236 

F3 0.229 0.196 0.145 0.190 

F4 0.205 0.172 0.118 0.165 

F5 0.124 0.124 0.119 0.122 

Mean 0.249 0.216 0.181 0.215 

  

F1 0.328 0.280 0.280 0.296 

F2 0.293 0.220 0.172 0.228 

F3 0.232 0.183 0.155 0.190 

F4 0.214 0.169 0.142 0.175 

F5 0.164 0.131 0.142 0.145 

Grand  mean 0.246 0.196 0.178  

L.S.D 0.05             I = ns               F=  0.003          Cv.= ns        I*F= 0.006 

                               I*Cv=ns         F*Cv=0.007              I*F*Cv=0.012 

 

Data show that, increasing substitution of  organic fertilizers instead of chemical fertilizers  caused a 

decreasing  of acid value of olive oil.  It record   0.296, 0.228, 0.190, 0.175 and 0.145 for fertilization treatments 

of  F1, F2,  F3, F4   and F5 ,  respectively. Fernández-Hernández et al.
29

revealed that, the oil   acidity  parameters  

of Picual olive cultivar were  mostly affected by compost addition as compared to mineral fertilization. 

Moreover,  
30

pointed out  that,  excessive oil acidity was strongly  associated with low fruit load and  high N 

concentration in fruits. Oil acidity was significantly affected by different mineral nitrogen fertilization 

individual or combined with bio-fertilization treatments
5
. 

The data  reveala small  increase in acid value of Picual cultivar (0.215%) compared with Kronaki 

cultivar (0.198%) . Samra et al. 
11

pointed out that, Picual olive cultivar gave higher values of oil acidity than 

Kronaki olive cultivar in both seasons. 

Concerning the interaction effect between irrigation and fertilization treatments on acid value, 

increasing  substitution of organic  fertilizer instead of chemical fertilizers   decreased free acidity under all 

irrigation treatments. Generally irrigation level I1 give high acid value compared with the other irrigation 

treatments, F1 I1give the highest  value (0.328), while F5I2 give the lowest one (0.131 ) . Oil acidity of Gemlik 

olive cultivar    significantly affected as a result of the combination between irrigation and fertilization 

treatments, and the  addition of more irrigation water increased acid value of olive oil 
23

.  

B.  Peroxide value 

Peroxide   value given as   meq. of active O2/ Kg oil. The data illustrate  in Fig.(1) show that,  peroxide 

values slightly  decreased  with reducing the  irrigation water levels  . There are  4.425, 4.316 and 3.988 meq 

O2/Kg oil at the  irrigation treatments of  I1, I2 and I3, respectively., and  no significant effect of various 

irrigation treatments is obtained on peroxide value. Motilva et al.
31,32

 demonstrated that, there were  no  

significant differences of  peroxide value throughout the irrigation treatments. Peroxide value   of  the irrigated 
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trees  was higher than  that from non-irrigated  trees

33
.Caruso et al. 

27
 revealed that, peroxide value of   Frantoio 

olive cultivar  decreased as the degree of water deficit increased.  

 

Fig.(1) Effect of irrigation and fertilization treatments on   peroxide valueof the two olive cultivars. 

 Data   show also that, increasing the  partial replacement  of   chemical fertilizers by  organic fertilizers  

significantly  decreased  peroxide values  in olive oil.  The mean values are  4.761, 4.476, 4.224, 4.086 and 

3.666 meq.O2/Kg oil under the   fertilization treatments of  F1,F2, F3, F4   and F5,  respectively, These results are 

confirmed by   El–Sharony
34

who revealed that, the highest peroxide value was observed at  100% mineral 

fertilization treatment. On the other hand, Fayed
35  

revealed  that, application of camel manure gave the highest 

peroxide values in all cultivars under study. 

Statistical analysis failed to detect significant variation between the two olive cultivars for peroxide 

value 

C.- UV absorption  

1) K232:-  

Data representing the effect of irrigation treatmentson K232 are listed in table,  (3). The mean values of 

two   seasons slightly decreased by reducing the irrigation water treatment, it was 2.344, 2.227, and 2.135 under 

the irrigation treatments of I1, I2, and I3, respectively. These results are in agreement with Berenguer et al.
36

 

concluded that, K 232 values  were affected by irrigation only in the treatments which received the lowest water 

volumes .The values of K232,   were lower in the rain-fed treatment compared with  the other  irrigated 

treatments on olive trees
37

. 
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Table (3).Effect of irrigation and fertilization treatments on K232 of the two olive cultivars. 

Cultivars 

(Cv) 

Fertilizers 

(F) 

Irrigation (I) 
Mean 

100% 66% 33% 
K

ro
n

a
k

i 
F1 2.400 2.365 2.437 2.401 

F2 2.398 2.264 2.162 2.275 

F3 2.384 2.427 2.227 2.346 

F4 2.447 2.442 2.228 2.372 

F5 2.444 2.436 2.331 2.404 

Mean 2.415 2.387 2.277 2.359 

P
ic

u
a
l 

F1 2.257 2.052 1.964 2.091 

F2 2.063 1.970 1.737 1.923 

F3 2.253 1.873 2.066 2.064 

F4 2.380 2.194 1.939 2.171 

F5 2.418 2.354 2.260 2.344 

Mean 2.274 2.089 1.993 2.119 

 

F1 2.329 2.209 2.201 2.246 

F2 2.231 2.117 1.950 2.099 

F3 2.319 2.150 2.147 2.205 

F4 2.414 2.318 2.084 2.272 

F5 2.431 2.342 2.296 2.356 

Grand mean 2.344 2.227 2.135   

L.S.D 0.05         I = ns         F=ns      Cv.= ns        I*F=ns      I*Cv=ns 

                            F*Cv=ns              I*F*Cv=ns 

 

Concerning the effect of fertilization treatments on K232 of olive oil (irrespective of cultivars and 

various irrigation water levels), the data presented in table (3)  reveal that, the organic fertilization treatment 

raised K232 compared with chemical fertilizers but  there is no significant variation could be detected between 

treatments.  This finding confirmed by  Fernández-Hernández et al.  
29

who found that,   K232 of   Picual olive 

cultivar were mostly affected by the harvesting and extraction procedures rather than the cultivation techniques. 

Also, no  significant differences among  chemical and organic fertilization treatments were found about their 

effect on K232 of Leccino and Frantoio olive cultivars
38

. 

Concerning the effect of fertilization treatments on K232 of olive oil (irrespective of cultivars and 

various irrigation water levels), the data presented in table (3)  reveal that, the organic fertilization treatment 

raised K232 compared with chemical fertilizers but  there is no significant variation could be detected between 

treatments. This finding is confirmed by  Fernández-Hernández et al.  
29

who found that,   K232 of   Picual olive 

cultivar was mostly affected by the harvesting and extraction procedures rather than the cultivation techniques. 

Also, Rosati et al.
38

 added   that, no  significant differences among  chemical and organic fertilization 

treatments were found about their effect on K232 of Leccino and Frantoio olive cultivars. 

Data in table (3)  show the interaction effect between irrigation and fertilization treatments on K 232, 

under all irrigation treatments, the  fertilization treatment F5 give the highest  values,  there are  2.431, 2.342 

and 2.296 for F5I1, F5I2 and F5I3 respectively, while the fertilization treatment F2 record the lowest K232 under 

all irrigation treatments.  

2)   K270 

   With regard to the irrigation water  treatments on K270,  data illustrate in Fig. (2) show that,    the 

highest K270 value is  record at irrigation level I1while I3 regester the lowest one.  There are 0.253, 0.242 and 

0.189 under the  irrigation treatments of  I1, I2 and I3, respectively.   



Saleh, A.L.et al/International Journal of PharmTech Research, 2016,9(10): 153-162. 160 

 

 

 

Fig.  (2) Effect of irrigation and fertilization treatments on   K270 of the two olive cultivars. 

These results are quite agreeable with finding of   Berenguer et al.
36

, who found that, K270 Values were 

negatively affected by irrigation only at the treatments which received the lowest irrigation water levels. 

Moreover, irrigation water regime had slightly effected on K270 of Arbequina olive cultivar
25

.  On the contrary, 

Morales-Sillero et  al.
39

revealed that,  K 270 nm,   usually showed a significant decreasing trend with increasing 

the water supply.       

Data show also that, the highest  K270 value record at fertilization treatment of  F5 (0.293), while the 

lowest at F2 (0.183).  In case of the effect of cultivars on  K270   the data  revealed that, kronaki olive cultivars 

give high K270 (0.260) compared with Picual olive  cultivar ( 0.196).   

The interaction effect between irrigation and fertilization treatments on K270.Generally, the treatment 

of (100%) organic fertilizer under different irrigation treatments   give the highest K270 compared with the 

other treatments. There are  0.307, 0.368 and 0.204 under the irrigation treatments of I1, I2 and I3respectively.  

The treatment of F2I2 give the lowest K270 value 0.164  while F5I2 give the highest value 0.368 .  

References 

1. AbdAllatif, A.M.; S.A.M.Hassan; and T.F.El-Sharony.2015. In vitro germination and development of 

Arbequina and Coratina olive cultivars. International Journal of ChemTech Research, 8 (12): 471-476. 

2. Desouky I.M.; A. D. Shaltout;  Laila F. Haggag and Esraa M.M. Farahat (2016).Changes in Some 

Constituents of Kalamata and Picual Olive Fruits During Development. International Journal of 

ChemTech Research, 9 (6): 17-22. 

3. Farahat, E. M.M.; I.M. Desouky; A. D. Shaltout and LailaF.Haggag .2016. Influence of Spraying 

Kalamata and Picual Olive Trees with GA3and ZnSO4 on Productivity and some Fruit Properties. 

International Journal of ChemTech Research, 9 (5):  30-41. 

4. Nabila E. K.; M. S. AbouRayya and M. H. El-Sheikh .2015. Effect of olive cultivar on growth 

parameters, mineral constituents and cation – exchange capacity of fiberous roots. International Journal 

of ChemTech Research, 8 (10): 27-32. 

5. Abd- Alhamid, N; Laila, F. Haggag;  H.S.A. Hassan;  A.A; Abdelhafez, and A.M. Hassan. 2015. Effect 

of mineral and bio-fertilization on yield and fruit quality of Manzanillo Olive trees. International 

Journal of ChemTech Research, 8  (11): 63-73. 



Saleh, A.L.et al/International Journal of PharmTech Research, 2016,9(10): 153-162. 161 

 

 
6. FAO. 2010. Olive Gap Manual: Good Agricultural Practices (GAP) for Near East and North Africa 

Countries. Cairo, Egypt. 260 p. ISBN: 78- 92 

51063484.http://neareast.fao.org/Download.ashx?file=app_uploads/2383769/Files/Olive_Gap_Manual.

pdf 

7. M.A.L.R. 2014. Ministry of Agriculture and Land Reclamation Economic Affairs - the Agriculture 

Statics area, yield and production of fruit varieties (In arabic) . 

8. Palomo , M.J.; F. Moreno; J.E. Fernandz; A. Diaz-Espejo and I.F. Giron. 2002. Determining water 

consumption in olive orchards using the water balance approach. Agric. Water  Manag. 55:15-35. 

9. Lodolini;  E. M.;  S. Ali;  M. Mutawea; M. Qutub; T. Arabasi; F. Pierini.  andD.Neri. 2014.  

Complementary irrigation for sustainable production in olive groves in Palestine.  Agric. Water 

Manag., 134:104-109. 

10. Meleh, J. J.   and L. N. Podesta. 2014. Effect of regulated deficit irrigation on olive oil yield and quality 

and on leaf responses of olive cultivar 'Picual' (Oleaeuropaea L.). Acta Hort., 1057:199-206. 

11. Samra, N.R.; S.Z. El-Agamy and B.N. Samra. 2009. Evaluation  of some olive cultivars grown under 

Egyptian conditions. J. Agric. Sci. Mansoura Univ. Egypt, 34 (6): 6741-6748.  

12. Pierantozzi, P.; M.Torres; S .Lavee and D. Maestri. 2014.    Vegetative and reproductive responses, oil 

yield and composition from olive trees (Oleaeuropaea) under contrasting water availability during the 

dry winter-spring period in central Argentina. Ann. Appl. Bio. 164(1):116-127. 

13. Patumi, M.;  R. D’Andria;  V. Marsilio; G. Fontanazza; G. Morelli and  B.Lanza. 2002. Olive and olive 

oil quality after intensive monocone olive growing (Oleaeuropaea L., cv. Kalamata) in different 

irrigation regimes. Food Chem., 77 (1): 27-34. 

14. Wahbi, S.; R. Wakrim; B. Aganchich;  H. Tahi.  and R. Serraj. 2005. Effects of partial rootzone drying 

(PRD) on adult olive tree (Oleaeuropaea) in field conditions under arid climate I. Physiological and 

agronomic responses. Agr. Ecosyst.  Environ., 106 :  289–301. 

15. Gómez-Rico, A.; M. D.Salvador; A. Moriana; D.Pérez; N. Olmedilla; F.  Ribas and G. Fregapane 

.2007. Influence of different irrigation strategies in a traditional Cornicabra cv. olive orchard on virgin 

olive oil composition and quality. Food Chem., 100 :568–578. 

16. Allen, R.G.; L.S. Pereira;  D. Raes  and M. Smith. 1998. Crop evapotranspiration. Guidelines for 

computing crop water requirements. Irrig.   Drain. Paper, No. 56, FAO, Rome, Italy. P. 300.  

17. A.O.A. C. 1995. Association of official agricultural chemists “Official methods of analysis”, 14
th
  ed. 

Published by  Washington, D.C., USA. 

18. A.O.A.C. 1990. Association of official agricultural chemists “Official methods of analysis”, 13
th
 ed. 

Published by  Washington, D.C., USA. 

19. Jacobs, M. 1959. The chemical analysis of food and products. D.Van. Nostrand Company, Inc. New 

York: 380-381. 

20. A.O.A.C. 2000.  Association of official agricultural chemists “Official methods of analysis”, 15
th
  ed. 

Published by  Washington, D.C., USA. 

21. Gomez, K.A. and A.A. Gomez.  1984. Statistical  procedures for agricultural research. Second Ed. Jon 

Willey and Sons Inc . New York, U.S.A.  

22. Abou El-Khashab, A.M.;  S.A. AbouTaleb  and T.S. Wafaa. 2005. Aggezi and Koroneki olive trees as 

affected by organic and bio-fertilizers, calcium citrate and  potassium. Arab Univ. J. Agric. Sci., Ain 

shams Univ., 13: 419-440. 

23. Toplu, C.; D. Önder; S. Önder  and  E. Yıldız. 2009. Determination of fruit and oil characteristics of 

olive (Oleaeuropaea L. cv. ‘Gemlik’) in different irrigation and fertilization regimes. Afr. J.  Agric. 

Res., 4 (7):  649-658. 

24. Bouhafa, K.; L.Moughli; K. Bouchoufi; A. DouaikandK.Daoui. 2014 .  Nitrogen fertilization of olive 

orchards under rainfed Mediterranean conditions. Amer. J.  Exper. Agric., 4(8):890-901. 

25. Dabbou, S.; H.Chehab; B. Faten; S. Dabbou; S. Esposto; R. Selvaggini; A. Taticchi; M. Servili; G. F.  

Montedoro and M. Hammami. 2010. Effect of three irrigation regimes on Arbequina olive oil produced 

under Tunisian growing conditions. Agric. Water  Manag. 97: 763–768. 

26. Gomez-del-Campo, M.; M.A. Perez-Exposito; S. B. M.Hammami;  A. Centeno and H. F. Rapoport. 

2014. Effect of varied summer deficit irrigation on components of olive fruit growth and development.  

Agric. Water Manag., 137:84-91. 

http://neareast.fao.org/Download.ashx?file=app_uploads/2383769/Files/Olive_Gap_Manual.pdf
http://neareast.fao.org/Download.ashx?file=app_uploads/2383769/Files/Olive_Gap_Manual.pdf


Saleh, A.L.et al/International Journal of PharmTech Research, 2016,9(10): 153-162. 162 

 

 
27. Caruso, G.;  R.Gucci;  S.Urbani;  S. Esposto;  A.Taticchi;  I. Di-Maio; R. Selvaggini  and M. Servili . 

2014 . Effect of different irrigation volumes during fruit development on quality of virgin olive oil of 

cv. Frantoio . Agric. Water Manag. 134: 94– 103. 

28. Tovar, M.J.; M.P. Romero; S. Alegre; J. Girona. and  M.J. Motilva. 2002. Composition and 

organoleptic characteristics of oil from Arbequina olive (OleaeuropaeaL.) trees under deficit irrigation. 

J. Sci. Food Agric., 82:1755–1763. 

29. Fernández-Hernández, A.;  A. Roig;  N. Serramiá; C.G. Ortiz-Civantos and  M.A. Sánchez-Monedero.  

2014 . Application of compost of two-phase olive mill waste on olive grove: Effects on soil, olive fruit 

and olive oil quality. Waste Manag. 34 :  1139–1147. 

30. Bustan, A.; Z. Kerem; U.Yemiyahu; A. Ben- Gal; A.Lichter; S.Dorby; E.Zchori-Fein; D. Orbach; I. 

Zipori and  A. Dag. 2014. Preharvest circumstances leading to elevated oil acidity in ‘Barnea’ olives. 

Sci Hort., 176:11–21.  

31. Motilva, M.J.; M.P. Romero; S. Alegreand  J. Girona .1999. Effect of regulated deficit irrigation in 

olive oil production and quality. Acta Hort., 474:377–380. 

32. Motilva, M.J.; M.J. Tovar; M.P.Romero; S. Alegre. and  J. Girona. 2000. Influence of regulated deficit 

irrigation strategies applied to olive trees (Arbequina cultivar) on oil yield and oil composition during 

the fruit ripening period. J. Sci. Food Agric., 80 (14):2037–2043. 

33. Greven, M.;  S. Neal;  S. Green;  B. Dichio  and   B. Clothier .2009. The effects of drought on the water 

use, fruit development and oil yield from young olive trees. Agric. Water  Manag., 96: 1525–1531. 

34. El- Sharony T.F.A. 2007. Effect of organic and bio- fertilization on growth and productivity of olive 

trees. MS.C. Thesis. Fac. Agric. Cairo Univ., Egypt. P.81 

35. Fayed, T.A. 2010. Optimizing yield, fruit quality and nutrition status of roghiani olives grown in Libya 

using some organic extracts. J. Hort. Sci. Ornamental plants, 2 (2):63-78.  

36. Berenguer, M.J.; P.M. Vossen; S.R. Grattan; J.H. Connell and V.S. Polito. 2006. Tree irrigation levels 

for optimum chemical and sensory properties of olive oil. Hort. Sci., 2: 427–432.   

37. Ramos, A. F. and F. L. Santos. 2010. Yield and olive oil characteristics of a low-density orchard (cv. 

Cordovil) subjected to different irrigation regimes. Agric. Water  Manag., 97:363–373. 

38. Rosati, A.; C. Cafiero; A.  Paoletti; B. Alfei;  S. Caporali; L. Casciani and  M. Valentini .2014.  Effect 

of agronomical practices on carpology, fruit and oil composition, and oil sensory properties, in olive 

(Oleaeuropaea L.).   Food Chem., 159  : 236–243.  

39. Morales-Sillero, A.; J.M. García; J.M. Torres-Ruiz;  A. Montero ;  A. Sánchez-Ortiz.  and  J.E. 

Fernández. 2013. Is the productive performance of olive trees under localized irrigation affected by 

leaving some roots in drying soil? Agric. Water Manag.123 : 79– 92. 

 

***** 

 

http://www.researchgate.net/journal/0304-4238_Scientia_Horticulturae

