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ARTICLE INFO                                       ABSTRACT 
 
 

Olive (oleae europaea L.) is one of the most important agricultural crops production and plays a 
role in the Palestinian economy, we analyzed the mean monthly temperature and precipitation 
using data from nine weather stations from the Palestine Meteorological Department, recorded in 
the period from 1993-2008, with the same years plant production (rain-fed) from the Palestinian 
Central Bureau of Statistics (PCBS). Statistical tests included a bioclimatic analysis of Palestinian 
meteorological stations for the period previous by using bioclimatic classification of the Earth of 
Salvador Rivas Martinez, with regard to bioclimate factors as simple continentality index, 
compensated thermicity index, and annual ombrothermic index. In concluded, when we applied a 
correspondence analysis Bethlehem, Jerusalem and Ramallah areas were influenced by the annual 
ombrothermic index and simple continentality index, while Jenin, Nabuls, Tubas, Tulkareem and 
Salfite were affected by compensated thermicity index with large a proportion of the variance 
explained by axes 1 (84.98 %). We indicated that in the upper inframediterranean  to 
mesomediterranean environments, the optimum for the olive production is achieved with value of 
annual ombrothermic index  3.6, simple continentality index value between 15-22 and 
compensated thermicity index value between 280-450. 
 

Copyright©2016, Jehad M. H. Ighbareyeh et al. This is an open access article distributed under the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

 

 

INTRODUCTION 
 
The olive, known by the botanical name Olea europaea, 
meaning "european olive", is a species of small tree in the 
family Oleaceae, found in the Mediterranean Basin. The 
species is cultivated in many places and considered naturalized 
in all the countries of the Mediterranean coast. Historically, it 
seems certain that the olive tree as we know it today had its 
origin approximately 6,000 to 7,000 years ago in the region 
corresponding to ancient Persia and Mesopotamia (Boskou, 
D., ed, 1996). Its origin can be traced to the Levant based on 
written tablets, olive pits, and wood fragments found in ancient 
tombs (Vossen, Paul, 2007; Di Giovacchino, Luciano, 2013). 
At least one cookbook writer writes that the most ancient 
evidence of olive cultivation is found in Syria, Palestine, and 
Crete (Lanza, Fabrizia, 2011).  
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Olives are now cultivated in many regions of the world with 
Mediterranean climates, such as Palestine, Syria, Jordan, 
Lebanon, South Africa in areas with temperate climates as it is 
shown in the Figure 1. Olives are one of the most extensively 
cultivated fruit crops in the world (FAO, 2004) in 2011 there 
were about 9.6 million hectares planted with olive trees, 
according to the Food and Agriculture Organization, are all 
located in the Mediterranean region and produce 95% of the 
world's olives. In general, olive tree is a symbol of peace in the 
world and the presence of the Israeli occupation of Palestine in 
particular. Olive trees are a major commercial and agriculture 
crop for Palestine, and many families depend on it for their 
livelihood, where they are mostly grown for olive oil 
production. It has been estimated that olive production 
accounted for 57% of cultivated land in the Palestinian 
territories with 7.8 million fruit-bearing olive trees in 2011 
(UNCTAD, 2015), around 100,000 households rely on olives 
for their primary income (Lodolini, et al., 2014). There are 
many important varieties of olives in Palestine as Suri, 
Muhasan Nabali, Baladi Nabali and Rumi, Rumi olive is 
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considered one of the more varieties tolerant to drought, 
climate change and other factors, it must be noted that the 
Palestinian oil is considered one of the finest oils in the world 
and has a global specification excellent. Palestine is located in 
the Mediterranean sea, the Mediterranean Region is the main 
area in the world devoted to the olive tree crop (Olea europaea 
L.), where it is one of the most important agricultural activities 
and economic.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Mediterranean Basin is a climate change (Giorgi F., 2006) 
and biodiversity (Myers N. et al., 2000), hot spot where 
substantial warming is predicted in the next few decades. A 
major agro-ecosystem in the Basin is olive (Olea europaea L.), 
an ancient ubiquitous crop of considerable socioeconomic 
importance (Loumou A, Giourga C., 2003). Recent studies 
(Ighbareyeh et al., a, b, c, d, 2014; Ighbareyeh et al., a, b, c, d, 
e, f, g, h, I, 2015; Ighbareyeh et al., a, b, c,  2016; Ana Cano 
Ortiz et al., 2014 and Cano, et al., 1997) have highlighted the 
influence of biology, bioclimatology, physiology on plant 
yield and growth, Palestine is belonging to the 
inframediterranean to mesomediterranean of bioclimatic belts; 
and arid, semiarid, dry, sub-humid and humid of ombrotype 
(Ighbareyeh et al., 2014b). Both climatic and bioclimatic 
factors affecting on production and growth plant, and with the 
continuation of the time there will be a significant economic 
losses in Palestine for this must study these factors and work to 
find solutions to them. The objective is to study effect of the 
bioclimatic factors on plant production (olive) in Palestine. 
 

MATERIALS AND METHODS  
 

Study Area 
 

Palestine is located between longitudes 34˚15' and 35˚40' east 
and between latitudes 29˚30' and 33˚15' north, this has allowed 
a central location for the world to be a factor reached between 
the old world continents of Asia, Africa and Europe. The site 
Palestine plays a major role in influencing the climate features 
and nature, therefore  it has a vital diversity is unique in the 
world; and the region bordering the Mediterranean Sea and 

historical region in the Middle East, therefore study area is 
characterized by a Mediterranean climate. 
 

Data Analysis 
 

Bioclimates are basic units of the typological system of the 
current bioclimatic classification of the Earth (Global 
Bioclimatic). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

It is a biophysical space delimited by certain types of 
vegetation and their corresponding climatic values. Twenty-
seven types of bioclimates have been recognized on Earth in 
the five macrobioclines. The bioclimatology of the 
aforementioned stations was studied (Table 1), and the value 
of the bioclimatic factors such as annual ombrothermic index 
(Io), simple continentality index (Ic), and compensated 
thermicity index (It/Itc) were obtained according to Silvador 
Rivas-Martinez (Rivas Martínez, S., 1996; Rivas Martínez, S., 
2004; Rivas Martínez, S., 2008 and Rivas Martínez, S. et al., 
2011). Moreover, we used the following formulas to calculate 
the values of the various index Silvador Rivas Martínez (1996) 
as: annual ombrothermic index (Io) = Pp/Tp, (Pp) = positive 
precipitation and (Tp) = positive temperature; bimonthly 
summer ombrothermic index (Is2) = P July + August / T July 
+ August; trimonthly summer ombrothermic index (Is3) = P 
June + July + August / T June + July + August, (P) = 
precipitation; simple continentality index (Ic) = Tmax – Tmin, 
Tmax = maximum temperature of the averages of the warmest 
month of the year; Tmin = minimum temperature of the 
averages of the coldest month of the year; (It) thermicity 
index, or where applicable compensated thermicity index 
(It/Itc) =  (T + M + m)10, (T) = mean monthly temperature of 
the year, M = mean maximum temperature of the coldest 
month of the year; and m = mean minimum temperature of the 
coldest month of the year. The present work is based on data 
from nine meteorological stations in Palestine as it is shown in 
the (Table 1, Figure 2) for the years 1993 to 2008, and to the 
same years for plant production (Table 2), data were selected 
due to their location either in or near or a few far areas of olive 
cultivation. On the other hand, we analyzed the relationship 
between the dependent variable as yield; and the independent 

 
 

Figure 1. Potential distribution of olive tree over the Mediterranean Basin (Oteros Jose, 2014) 
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variables (bioclimatic factors) as annual omrothermic index, 
simple contenentality index, and compensated thermicity 
index, also the Shapiro-Wilk and Jarque-Bera normality tests 
were applied (Jarque, and Bera, A., 1987; Jarque, and Bera, 
A., 1980; Shapiro, S. and Wilk, M., 1965 and Shapiro, S. and 
Wilk, et al, 1968). By applying bioclimatic indexes, Loidi J. 
and Silvador Rivas Martinez (1999) were able to establish a 
close relationship between bioclimatic data and plant yield, 
thus enabling the characterization of each area. Analysis of 
Variance (ANOVA) is a statistical method used to test 
differences between two or more means, thus during the study 
process analysis, we applied an analysis of variance linear 
regression analysis to each of the three independent and 
dependent variables to obtain the coefficient of regression 
(R2), the multiple regression line, and canonical 
correspondence analysis (CCA) were subsequently applied to 
determine the influence of bioclimate factors on plant 
production, it must be noted that these statistical analyzes were 
done using the XLSTAT software. 
 

Table 1. Coordinates of meteorological stations Palestinian 
 

Site  Latitude 
(north) 

Latitude 
(east) 

Elevation m 

Jenin 32º28 N´ 35º18 E 178 m 
Tulkarem 32º19 N´ 35º01 E 83 m 
Nablus 32º13 N´ 35º15 E 570m 
Ramallah 31º89 N´ 35º21 E 856m 
Hebron 31º32 N´ 35º06 E 1005 m 
Jericho 31º51 N 35º27E -260 m 
Jerusalem 31º52 N´ 35º13 E 750 m 
Salfite  
Bethlehem 

32º05 N´  
35º20 N´ 

35º10 E 
31º71 E 

570 m 
276 m 

 

 
 

Figure 2. Palestinian meteorological stations sites that have 
 been studied 

 

RESULTS 
 

Effect of the Bioclimate factors on Plant: We used the 
bioclimatic classification of earth to Salvador Rivas-Martinez 
to analyses of the bioclimatic parameters (independent 
variables). After application of the Shapiro-Wilk normality 
test, the p-value obtained from the variables studied tended to 
be below 0.05, a conventionally accepted value.  

Table 2. Represents of independent variables (bioclimate factors) 
and independent variable (olive production) 

 

Site  T P It/Itc Ic Io Olive production 

Jenin 20.4 490 450 17.4 1.89 207 
Tulkarem 22.4 601 480 17.2 2.44 122 
Nablus 17.9 683 350 19.1 3.21 170 
Salfite  22 588 466 17.6 2.63 111 
Ramallah  17.1 614 311 17.8 3.19 90 
Jerusalem 18.8 549 390 17.4 2.33 92 
Bethlehem 17.9 548 400 16.2 2.89 64 
Hebron  16.6 595 297 18.1 3.19 141 
Jenin 20.4 490 450 17.4 1.89 207 

Yield: Kg. dunum. 

 
In the other side, the analysis of variance (ANOVA), with a 
95% confidence interval, applied to plant production (olive), 
with the three bioclimate factors (Io, Ic and It/Itc) reveals 
significant difference on  plant production, which indicates 
that there is the impact of bioclimate factors on the maturity, 
physiology, growth and production of olive, and in the 
multiple regression analyses, olive production show a better 
linear regression correlation with the value of regression = 
0.911, being close to 1, the linear regression correlation 
analyses between of the dependent variable (plant production) 
and the three independent bioclimatic variables have a 
different level of significance therefore, there are no 
significant differences in olive yield with the factor annual 
ombrothermic index and compensated thermicity index, while 
there is a statistically significant difference with the factor 
simple continentality index  because the histogram is positive 
(Figure 3), this is quite similar to a study previously conducted 
by (Ighbareyeh et al., 2014 and Ighbareyeh et al., 2015d). 
 

 
 

Figure 3. Regression correlation analysis for the dependent and 
independent variables 

 
When we applied canonical correspondence analysis (CCA), 
Nablus, Jenin, Tubas, Tulkarem and Salfite type plots were 
most affected by the bioclimate factors as compensated 
thermicity index, whereas, Hebron, Bethlehem, Jerusalem, and 
Ramallah plots showed the influence by annual ombrothermic 
index and simple continentalility index (Figure 4 and Table 2), 
also, in case of the canonical correspondence analysis, the 
variance were (84.98%) (Figure 4) between production and 
bioclimate factors (It/Itc) explained by axis 1 with a type plots 
Tubas, Nablus, therefore  may be this cities yield depends on 
this factor, whereas Bethlehem, Jerusalem and Ramallah, 
production depends on annual ombrothermic index and simple 
contenintality thermicity index factors, as in the upper 
thermomediterranean and lower mesomediterranean 
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environments, the optimum for the production of olive is 
achieved with values of simple continentalility index <18, 
annual ombrothermic index = 3.6 - 4.0 (Ana Cano Ortiz et al., 
2014), and compensated thermicity index between (280 – 450) 
for plant production (Ighbareyeh, et al., 2015d), and climate is 
one of the key controlling factors in olive yield (Ighbareyeh 
Jehad et al., 2014c, 2015g). 
 

 
 

Figure 4. Canonical correspondence analysis (CCA), with 
independent variables (bioclimate factors) 

 and dependent variable 
 

DISCUSSION 
 
However, we indicated that the correlation the correlation 
between the indexes for the Mediterranean macrobioclimate 
and the distribution of olive cultivations clearly highlights the 
typically Mediterranean character of Olea europaea L. due to 
factor of temperature, rainfall, as well as other bioclimatic 
factors as trimonthly summer ombrothermic index, monthly 
summer ombrothermic index and simple thermicity index. 
Nevertheless, olive is a long lived drought tolerant species 
limited by frost and high temperatures, with well-drained soils; 
its need full sun for fruit production and slight winter chill for 
the fruits to set, therefore olive trees should not be planted in 
areas where temperature falls below -8°C because they do not 
tolerate very low temperatures; and annual rainfall <450 mm 
to increase productivity, growth and sustainability. Palestine 
has a Mediterranean climate characterized by long, hot, dry 
summer's short, cool, and rainy winters. Furthermore, when we 
applied correspondence analysis (CA) was observed that the 
Hebron, Tubas and Nablus type plots are located at the left of 
axis 1, with a proportion of the variance explained by axes 1 
(84.98%), axes 2 (15.02%), (axes F1 and F2  100%) and 
affected by compensated thermicity index, except Hebron area, 
while Ramallah, Jenin, Salfite, Tulkarem, Bethlehem  and 
Jerusalem are located at the right of axis1, and affected by 
simple continentality index and annual ombrothermic index, 
with large a proportion of the variance explained by axes (axes 
F1 and F2  100%). However, so that we can achieve optimal 
production of olive, it is imperative that to be a annual 
ombrothermic index value greater than 3.6, simple 
continentality index value between 15-22, compensated 
thermicity index value between 280-450, the mean monthly 
temperature between 18-300C, and the upper 
inframediterranean to mesomediterranean environments in 
Palestine. Olive trees are a major commercial crop for 
Palestine, and many families depend on it for their livelihood, 
and its production contributes to about 38.2% of the fruit trees 
production income. Historically, and in the fact the olive was 

native to Asia Minor and spread from Iran, Syria and Palestine 
(highland of Nablus) to the rest of the Mediterranean basin 
6,000 years ago. 
 

REFERENCES  
 

Ana Cano Ortiz, Jehad M. H. Ighbareyeh, Eusebio Cano 2014. 
Bioclimatic Applications and Soil Indicators for Olive 
Cultivation (South of the Iberian Peninsula. Global 
Advanced Research Journal of Agricultural Science (ISSN: 
2315-5094) Vol. 3(12) pp. 433-438, December,  2014. 

Boskou, D., ed. 1996. Olive Oil. Chemistry and Technology. 
AOCS Press. 

Cano, E., Ruiz, L., García Fuentes, A., Melendo, M., Pinto 
Gomes, C.P., Torres, J.A., Salazar, C. and Valle, F. 1997. 
Phytonociologia apliqué a la planificación agrícola. 
Colloques Phytosociologiques, 27, 1007-1022. 

Di Giovacchino, Luciano 2013 "3". Handbook of Olive Oil: 
Analysis & Properties (2nd ed.). Springer Science & 
Business Media New York. p. 57. 

FAO, 2004. Apps3.fao.org. Retrieved 2009-05-18. 
Giorgi, F. 2006. Climate change hot-spots. Geophys Res Lett 

33(8):L08707. 
Ighbareyeh J. M. H., A. Cano-Ortiz, E. Cano Carmona, 

Mohammed M. H. Ighbareyeh, Asmaa A. A. Suliemieh, 
2015e. Study Effect of Biology and Bioclimatology 
Applied on Plant in the Area of Hebron at the South of 
Palestine, volume 3 Issue 4, May 2015, PP 56-64, 
International Journal of Research Studies in Biosciences 
(IJRSB), ISSN 2349-0357 (Print) & ISSN 2349-0365. 
www.arcjournals.org.  

Ighbareyeh J. M. H., A. Cano-Ortiz, E. Cano Carmona, 
Mohammed M. H. Ighbareyeh, Asmaa A. A. Suliemieh. 
2015h. Modeling of Biology and Bioclimatology Applied 
on Plant in Palestine. Swift Journal of Agricultural 
Research Vol 1(3) pp. 021-027 July, 2015.  
http://www.swiftjournals.org/sjar.  

Ighbareyeh J. M. H., Cano-Ortiz, A. and Cano, E. 2014c. 
Biological resources management in Palestine, Department 
of Animal and Plant Biology and Ecology, Faculty of 
Experimental Sciences, University of Jaen, Jaen, Spain, 
doctorate thesis, p 102-105. 

Ighbareyeh Jehad M. H., A. Cano Ortiz, Eusebio Cano Ortiz, 
Mohamed M. H. Ighbareyeh and Asmaa A. A. Suliemieh. 
2015g. Study of climatology and bioclimatology applied on 
plant in area of Hebron in Palestine, International 
Multidisciplinary Research Journal,  Volume – 5, Issue – 
1, July – 2015, ISSN 2231-5063, Available online at 
www.lsrj.in. 

Ighbareyeh Jehad M. H., A. Cano-Ortiz, E. Cano Carmona, 
Mohammed M. H. Ighbareyeh, Asmaa A. A. Suliemieh, 
2015a. Study of Biology and Bioclimatology of Date Palm 
(Phoenix Dactylifera L.) To Optimize Yield and Increase 
Economic in Jericho and Gaza Cities of Palestine, 
International Journal of Research Studies in Biosciences 
(IJRSB) Volume 3, Issue1, January 2015, PP 1-8, ISSN 
2349-0357 (Print) & ISSN 2349-0365 (Online). 
www.arcjournals.org.  

Ighbareyeh, J. M. H., A. Cano-Ortiz & E. Cano 2014a. 
Biological and bioclimatic basis to optimize plant 
production: Increased economic areas of Palestine. 
Agricultural Science Research Journal 4(1); pp. 10- 20,  
Available online at http://www.resjournals.com/ARJ , 
ISSN: 2026 – 6332 ©2014 International Research Journals. 

  10651                                  Jehad M. H. Ighbareyeh et al. Effect of bioclimate factors on olive (olea europaea l.) yield: to increase the economy and  
maintaining food security in palestine 

 



Ighbareyeh, J. M. H., A. Cano-Ortiz, E. Cano Carmona, 
Mohammed, M. H. Ighbareyeh, Asmaa, A. A. Suliemieh 
2015f. Effect of Biology and Bioclimatology Applied On 
Plant in the Area of Jenin at the North of Palestine, 
International Journal of Research Studies in Biosciences 
(IJRSB) Volume 3, Issue 6, June 2015, PP 1-6 ISSN 2349-
0357 (Print) & ISSN 2349-0365 (Online) www.arcjournals. 
org.  

Ighbareyeh, J. M. H., Cano-Ortiz, A. and Cano, E. 2014b. 
Case Study: Analysis of the Physical Factors of Palestinian 
Bioclimate. American Journal of Climate Change, 3, 223-
231. http://dx.doi.org/10.4236/ajcc.2014.32021. 

Ighbareyeh, J. M. H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M. M. H. and Cano, E. 2014d. Phytosociology 
with Other Characteristic Biologically and Ecologically of 
Plant in Palestine. American Journal of Plant Sciences, 5, 
3104-3118. http://dx.doi.org/10.4236/ajps.2014. 520327. 

Ighbareyeh, J. M. H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M. M. H. and Cano, E. 2015c. Biology and 
Bioclimatology Applied on Plant in Palestine, 
International Journal of Research Studies in Biosciences 
(IJRSB) Volume 3, Issue 3, March 2015, PP 79-86 ISSN 
2349-0357 (Print) & ISSN 2349-0365 (Online) 
www.arcjournals.org.  

Ighbareyeh, J. M. H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M.M.H. and Cano, E. 2015d. Assessing Crop 
Yield Sustainability under the Climatic and Bioclimatic 
Change in the Area of Palestine. American Journal of 
Climate Change, 4, 48-56. http://www.scirp.org/ 
journal/ajcchttp://dx.doi.org/ 10.4236/ajcc.2015.41005. 

Ighbareyeh, J. M. H., Cano-Ortiz, A., Suliemieh, A.A.A., 
Ighbareyeh, M. M. H. and Cano, E. 2015b. Assessment of 
Biology and Bioclimatology of Plant to Increase Economic 
in Palestine. International Journal of Research Studies in 
Biosciences (IJRSB)Volume 3, Issue 3, March 2015, PP 1-
8 ISSN 2349- 0357 (Print) & ISSN 2349-0365, 
www.arcjournals.org.  

Ighbareyeh, J.M.H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M. M. H. and Cano E.  2015i. Effect of 
Biology and Bioclimatology Applied Studies on Plant in 
the Area of Jerusalem in Palestine, International Journal of 
Research Studies in Biosciences (IJRSB), Volume 3, Issue 
9, September 2015, PP 135-140, ISSN 2349-0357 (Print) & 
ISSN 2349-0365 (Online), www.arcjournals.org. 

Ighbareyeh, J.M.H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M.M.H. and Cano, E. 2016 a. Study of 
Biology and Bioclimatology Applied of Apricot (Prunus 
Armeniaca L.): to Increase the Economy and Maintaining 
Food Security in Palestine, International Journal of 
Research Studies in Biosciences (IJRSB), Volume 4, Issue 
2, February 2016, PP 12-20, ISSN 2349-0357 (Print) & 
ISSN 2349-0365 (Online), www.arcjournals.org. 

Ighbareyeh, J.M.H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M.M.H. and Cano E. 2016b. Effect of 
Biology, Climatic and Bioclimatic Applied Studies on 
Plant: to Increase the Economy and Maintaining Food  
Security in the Jerusalem Occupied of Palestine, 
International Journal of Research Studies in Biosciences 
(IJRSB) Volume 4, Issue 2, February 2016, PP 54-60 ISSN 
2349-0357 (Print) & ISSN 2349-0365 (Online) 
www.arcjournals.org (2016). 
 
 
 
 

Ighbareyeh, J.M.H., Cano-Ortiz, A., Suliemieh, A. A. A., 
Ighbareyeh, M.M.H. and Cano E. 2016c. Modeling of 
biology and bioclimatology applied studies  on plant in 
Palestine International Journal of Development Research 
Vol. 06, Issue, 10, pp.9585-9590, ISSN: 2230-9926, 
October, (2016) Available online at http://www. 
journalijdr.com 

Jarque, C. and Bera, A. 1980. Efficient Tests for Normality 
Homoscedasticity and Serial Independence of Regression 
Residuals. Economics Letters, 6, 255-259. 
http://dx.doi.org/10.1016/0165-1765(80)90024-5.  

Jarque, C. and Bera, A. 1987. A Test for Normality of 
Observations and Regression Residuals. International 
Statistical Review, 55, 163-172. http://dx.doi.org/ 
10.2307/1403192.  

Lanza, Fabrizia 2011. Olive: a global history. London: 
Reaktion. p. 15. 

Lodolini, E.M., Ali, S., Mutawea, M., Qutub, M., Arabasi, T., 
Pierini, F., Neri, D. 2014. Complementary irrigation for 
sustainable production in olive groves in Palestine . 
Agricultural Water Management. 134: 104–109. 
doi:10.1016/j.agwat.2013.12.006. ISSN 0378-3774.  

Loumou, A., Giourga, C. 2003. Olive groves: “The life and 
identity of the Mediterranean, Agric Human Values 
20(1):87–95.  

Myers, N., Mittermeier, R.A., Mittermeier, C.G., da Fonseca, 
G.A.B. and Kent J. 2000. Biodiversity hotspots for 
conservation priorities. Nature 403(6772):853–858. 

Oteros Jose 2014. Modelización del ciclo fenológico 
reproductor del olivo (Tesis Doctoral). Universidad de 
Córdoba, Córdoba, España. 

Rivas Martínez, S. 1996. Clasificación bioclimática de la 
Tierra. Folia Bot. Matritensis., 16, 1-20. 

Rivas Martínez, S. 2004. Worldwide Bioclimatic 
Classification System. www.globalbioclimatics.org.  

Rivas-Martínez S, Fernández González F., Loidi J. 1999. 
Checklist of plant communities of Iberian Peninsula, 
Balearic and Canary Islands to suballiance level. Itin 
Geobot 13: 353–451. 

Rivas-Martinez, S. 2008. Global Bioclimatic. 
http://www.globalbioclimatics.org. 

Rivas-Martínez, S., Rivas-Sáenz, S. and Penas, A. 2011. 
Worldwide Bioclimatic Classification System. Global 
Geobotany, 1, 1-634. 

Shapiro, S. and Wilk, M. 1965. An Analysis of Variance Test 
for Normality (Complete Samples). Biometrika, 52, 591-
611. http://dx.doi.org/10.1093/biomet/52.3-4.591.  

Shapiro, S., Wilk, M. and Chen, H. 1968. A Comparative 
Study of Various Tests for Normality. Journal of the 
American Statistical Association, 63, 1343-1372. 
http://dx.doi.org/10.1080/01621459.1968.10480932.  

 United Nations Conference on Trade and Development - 
UNCTAD. 2015. The Besieged Palestinian Agricultural 
Sector (PDF), Retrieved 21 March 2016. 

 Vossen, Paul 2007. "Olive Oil: History, Production, and 
Characteristics of the World's Classic Oils". HortScience. 
42 (5): 1093–1100. 

 

******* 

  10652                                   International Journal of Development Research, Vol. 06, Issue, 12, 10648-10652, December, 2016 

 


