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ABSTRACT 
 

Apricot is a deciduous perennial tree, which classified within to the Rosacea family, sensitive to 
climatic factors, and its production has an economic role for many countries of the world, including 
Palestine. Mean annual temperatures and precipitation were analyzed, using data from a 
meteorological station of Jerusalem, Palestine, which has recorded between the year (1993-2012), 
and with the same number of years of apricot production, knowing that production data were taken 
from the Palestinian Statistics Center for the mentioned period. On the other hand, we used 
Professor Salvador Ravers Martins' methodology to classify the Earth in the process of analyzing 
environmental factors, there are two aspects of the factors: The first is climatic, which is the amount 
of rain or precipitation, mean monthly temperature and soil water reserve, and the second factor is 
the bioclimatic, which is annual ombrothermic index, simple continentality index, compensated 
thermicity index, and water deficit. In conclusion, Jerusalem was adversely affected by mean 
monthly temperature, precipitation, compensated thermicity index, deficit water, annual 
ombrothermic index during (1997-2002 and 2007-2012), but positively influenced by soil water 
reserve on apricot production, during (1993-1997 and 2002-2007), with a great rate of the variance 
in axis F1 (98.8%), axis F2 (0.82%) and symmetrical plot axes F1and F2 (99.8%), when the 
correspondence analysis was applied. However, humid areas characterized by mild summers are 
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the suitable region for apricot production and productivity, with a temperature ranging between 22-
24°C, at which high quality production can be obtained, the amount of rain is between 600 - 800 
mm annually. Final, environmental regions in the thermomediterranean and the 
Mesomediterranean, with simple continentality index is 17 - 22, annual ombrothermic index is 2.5, 
while the compensated thermicity index is about 250/420, to obtain the highest ideal production of 
apricots in Jerusalem, Palestine. 

 

 
Keywords: Palestine; jerusalem; apricot, bioclimatology; mediterranean; indexes climate change and 

production. 
 

1. INTRODUCTION  
 
Apricot trees are affected by weather conditions, 
during the flowering and fruiting period, and high 
temperature is a play negative kay in the post-
decade and fruit growth on the production, 
quantity and quality of fruits. Also, the increase in 
air humidity during this period helps to increase 
the spread of fungal diseases, especially 
whiteness diseases, which cause deterioration 
on the commercial properties of the fruits. 
Moreover, the lack of low temperatures and cold 
during the fall and winter seasons causes the 
ending of the interval of inactivity and 
consequently the delay in the opening of the 
flowering and green shoots and not waiting for 
them to open. 
 
However, apricot yields are highly dependent on 
climatic conditions [1-4], the most important 
climatic factors affecting yield deviations were 
related to temperature in flowering, growing and 
harvest time [5,4]. The study conducted by 
Gunduz et al. [2], the results showed that the 
total amount of precipitation during the flowering 
period positively affected the apricot yield, while 
the moisture, minimum temperature and 
maximum temperature variables negatively 
affected the apricot yield during flowering and 
cultivation period. Moreover, the origin of apricots 
is not officially known or contested among 
scholars and researchers in this field, it is 
believed that the origin of apricots in Armenia, 
archaeological excavations in Garni in Armenia 
have found apricot seeds at a site from the Stone 
Age [6], and in China [7], while other sources 
have spoken, apricots were first cultivated in 
India around 3000 BC [8], whereas, a genetic 
study concluded during the last year, apricot was 
domesticated individual three times, once in 
China, twice in Asia, and with prolonged 
pollination between the deferments species 
throughout the Europe and Asia region [9]. 
Apricot production contributes to increasing the 
national economy of many countries of the world, 
such as Turkey, Uzbekistan, Iran, China, Italy, 

Algeria, the United States of America and 
Palestine.  
 
The global production of apricots reached 4.3 
million tons, and Turkey ranked first in the world 
with 23% of the total global production, in 
addition to many other producing countries, 
namely Uzbekistan, Italy, Algeria, Iran and others 
[10]. Also published or reported by the 
Palestinian Central Bureau of Statistics, the area 
of the irrigated or rainfed apricot 98 dunum, and 
the productivity is 22 tons, 220 kg per dunum in 
Jerusalem, and 1304 tons in Palestine territories 
at year (2007-2008) (PCBS, 2009), 
notwithstanding, the amount of production and 
the area is not specified, it changes from time to 
another. Furthermore, in Palestine, apricot trees 
were planted in the mountainous and interior 
regions, and the most important varieties are Al- 
Baladi (Al- Kalabi), Manchurian, Al- Hamawi (Al- 
Miskawi) and others. 
 
The climate of the Holy City (Jerusalem) is hot 
and dry in summer, and rainy, mild in winter, 
which represents a model for the Mediterranean 
climate [11,4,12] addition to several studies that 
were conducted on biology, [13] biodiversity [14-
20], impact of climatic factors and Agro-
Ecosystem in Palestine [21-23,4] and the 
Mediterranean Sea [24,11,25-26,3,27-35,15,36-
37,12,38-40] . 
 
This study aims to investigate the effect of 
environmental factors on yield apricot in the Holy 
City (Al-Quds Al-Sharif) of Palestine occupied. 
 

2. METHODOLOGY 
  
2.1 Study Area 
 

Jerusalem is a Canaanite city built and founded 
by the early Jebusites, who inhabited it in the 
fourth millennium BC, the Copper Age. The holy 
city is characterized by an important 
geographical location, because of its location on 
the Jerusalem plateau and above the mountain 
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peaks that represent the central chain of the 
Palestinian lands. It is also located on the green 
line (i.e. the dividing line), separating the West 
Bank borders of 1967 and the borders the Zionist 
entity, in a large valley between the mountains 
that surround it. It is 54 km east of the 
Mediterranean, 23 km west of the northern end 
of the Dead Sea, and 250 km north of the Red 
Sea. The area of the city of Jerusalem is about 
652,000 dunum, rises 754 meters above sea 
level, and it has coordinates 31°47′ north, 35°13′ 
east, noting that the Jerusalem meteorological 
station is located at 35º13′ east, 31º52′ north, 
with a 750 m., through which meteorological data 
were obtained in this research. 
 

2.2 Data Analysis and Statistics 

  
In this presented research, we chose plant 
production data from the Palestinian Central 
Bureau of Statistics, while meteorological data 
from the meteorological station for occupied 
Jerusalem (http://www pcbs.gov.ps/) during the 
specified period between (1993 to 2012), as 
tabulated in the (Table 1) and (Figs. 1 and 2). 
Also the study area included only East 
Jerusalem, that is, the area was occupied in the 
year one thousand nine hundred and sixty-seven 
by Israel. 
 
The process of analysis included two important 
factors, namely the temperatures and the amount 
of rainfall, on the basis of which the bioclimatic 
and climatic factors were analyzed. As for 
climatic factors, it consisted of temperature or 
mean/average monthly temperature (T), 
precipitation (P) and soil water reserve (R), while 
bioclimatic factors consist of an annual 
ombrothermic index (Io) and a simple 
continentality index (Ic), compensated thermicity 
index (It/Itc) and water deficit (Df). Bioclimatic 
and climatic factors are called independent 
variables, while the amount of apricots yield, is a 
dependent variable in the process of analysis, 
with reference to the fact that Salvador Rivas 
Martinez's methodology for classifying the land 
was adopted to analyze bio-climatic factor [41-
45], In addition, Jarque Bera [46-47] & Shapiro 
Wilk [48-49] test was applied, and the probability 
for seven variables was determined, bearing 
while taking into account that these statistical 
analyzes were achieved employ the XLSTAT 
software. 
 
Moreover, we applied ANOVA [50] to the eight 
variables, the independent variables (three 
climate factors) and (four bioclimatic factors), and 

(apricot production, which is dependent variable), 
to perform Principal Component Analysis (PCA) 
to reveal the effect of independent variables on 
apricot production. 
 

3. RESULTS AND DISCUSSION  
 
3.1 Analysis of Climate and Bioclimatic 

Factors and their Effect on Apricot 
Production 

 
3.1.1 Principal component analysis 
 
In this study, and after we performed the analysis 
process using the aforementioned Salvador 
Rivers Martinez methodology to analyze 
environmental factors, in addition to the natural 
tests of Jark- Pera & Shapiro - Wilk, with used of 
the XLASTAT program, the resulting probability 
value obtained from the environmental variables 
was to less than 0.05, which is significant 
acceptable, and it has been done principal 
component analysis which is used to load factor 
analysis, exploratory analysis data, eigenvalues, 
and eigenvectors. 
 
3.1.1.1 Eigenvectors, eigenvalue and factors 

loading analyses 
 
Scientists Herstein [51] and Nering Evar [52] 
have emphasized that eigenvalues and 
eigenvectors use either matrix methods or linear 
transformations, so in linear algebra, the vector 
of a linear transformation is a vector that is not 
equal to zero and changes only by a scalar factor 
during the application of this linear 
transformation. 
 
Where vector is eigenvector of Matrix, if M = λv, 
and the eigenvalue with respect to vector is 
called. 
 The eigenvectors of length 1 can be continually 
determined by the following related:  
 
 
                                    (1) 
 
 
Principal component analysis was used to 
support recognize the different variants, and the 
use of factor ancestry for an eigenvalue more 
than one after the varimax sequence. Principal 
component analysis outcome contained loading 
factors with varimax relay and eigenvalues, 
which are estimated in the (Table 2) and             
(Fig. 3). 

1...
22
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Fig. 1. The site of Al-Quds Al-Sharif in Palestine by satellite 
 

 
 

Fig. 2. The meteorological station for the city of Jerusalem, and some of the Palestinian 
weather stations 

 
Table 1. Apricot production data and independent variables (Climate and bio-climate factors) 

to Jerusalem city between the year 1993 to 2012 
 

Years  TM  P Df R It/Itc Ic Io Apricot production  

1993-1997 18.9 549 576 413 422 17.4 2.3 320 
1997-2002 19.9 511 618 444 475 16.1 1.9 310 
2002-2007 18.1 577 566 398 390 18.9 2.5 340 
2007-2012 19.3 533 586 408 433 18.6 2.3 330 

Yield (Kilogram per dunum). 



 
 
 
 

Ighbareyeh; AJRAF, 7(4): 12-24, 2021; Article no.AJRAF.73001 
 

 

 
16 

 

 
 

Fig. 3. Principal component analysis of eigenvalue factor 
 
Regardless, the eigenvalues were less than one, 
the overall variable factors was (98.875%), the 
first factor dominated by environmental factors 
(climate & bioclimate), such as the simple 
continental index (0.725), annual ombrothermic 
index (1.317), precipitation (0.617), by calculating 
(98.875%) of the total variance, while, 
temperature and the rest of the other factors, it 
was negative, such as the average monthly 
temperature (-0.56), soil water reserve (-0.623), 
water deficit (-0.53), and compensated 
temperature index (-1.111). In the second factor 
or factor 2 is positively dominated by soil water 
reserve factor (1.514), while it was negatively for 
the remaining factors, it represents (0.830%) of 
the overall variance, whereas, the last factor is 
dominated by annual ombrothermic index (1.63), 
water deficit (1.061), whilst it is negatively for the 
remaining factors and appear (0.297%) of the 
total variable in Table 2. 
 
3.1.1.2 Correspondence analysis  
 
The productivity of the apricot plant in Jerusalem 
is negatively affected by bioclimatic factors: 
Simple continentality index , annual 
ombrothermic index, water deficit and 
compensated thermicity index, compared with 
other climatic factors as precipitation & average 
monthly temperature, with high contrast at the F1 
axis (98.88%), the F2 axis (0.82%), and the 
symmetric row F1 and F2 axis outline (99.8%), 
through the years (1997 to 2002 & 2007 to 
2012), when a correspondence analysis were 

applied as cleared in (Fig. 4), therefore, all these 
factors fall below zero for the x-y-axis, as shown 
in (Fig. 4), but positively affected by the factor 
soil water reserve at the years (1993-1997 and 
2002-2007) may be related to the soil type and 
its suitable to the apricot growth and production, 
additionally, this factor has a value of more than 
one and is located on the far right of the x-axis 
(Fig. 4). 
 
Apricot production is greatly influenced by 
climatic factors as temperatures & rainfall and 
bioclimatic factors as simple continentality index, 
compensated thermicity index, so the amount of 
water fallen in the Jerusalem area, which does 
not exceed 600 millimeters per year, and the 
varying monthly temperature is not sufficient to 
increase production, addition to many among 
other factors, such as diseases, insects, and soil 
type, knowing the results confirmed that the soil 
type is very suitable for growing apricots and 
increasing its productivity during the analysis 
process in this research. Otherwise, for high 
quality of production and growth of apricot trees 
this plant can acclimatize in dry to humid areas 
described in moderate summer with a 
temperature of 18-24 ° C, and precipitation is 
more than 600 mm per year, and including 
thermomediterranean to mesomediterranean 
environments regions. 
 
However, in the ANOVA analysis of variance, a 
95% confidence interval was applied to the yield 
of the apricot plant, with the influence of different 
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environmental factor variables (Io, T, It/Itc, P, Df 
and Ic), to explain the large differences in apricot 
yield. The consequences of the standard 
coefficient or parameter the analysis showed that 
there was a significant difference on apricot 
productivity, as it showed the best standard 
variable with the value of rainfall, simple 
continentality index and ombrothermic index 

(0.995, 0.790 and 0.901) respectively, cause the 
histogram is closed at 1 (Figs 5 b, e, and f), while 
the standard coefficient is negatively connected 
to several factors, including average monthly 
temperature, compensated thermicity index and 
water deficit (-0.997, -0.979 and -0.918), 
respectively, cause the histogram is negative 
(Figs 5 a, c and d). 

 
Table 2. Represented eigenvalue factors of the principal component analysis 

 

Environmental Variables  F1 F2 F3 

T -0.56 -1.902 -1.225 
P 0.617 -0.465 -1.51 
Df -0.53 -0.357 1.061 
R -0.623 1.514 -0.346 
It/Itc -1.111 -0.399 -0.071 
Ic 0.725 -7.158 1.63 
Io 1.317 -7.123 -2.058 
Apricot production  1.856 0.478 0.962 
Eigenvalue 0.003 0 0 
Inertia (%) 98.875 0. 830 0.297 
Variance % 98.875 99.81 100 

 

 
 
Fig. 4. Correspondence analysis for various variables such as climate and bioclimatic factors 

 
In the other side, Rosary soil, which constitutes 
about 60% of Palestine's soils, is suitable for the 
cultivation of apricots, and the deep muddy and 
yellow clay soils are devoid of the salts, the 
ground water level is low, not less than 1.5 
meters, it is also considered from the best types 

of lands for apricot cultivation in different 
countries in the world, in addition, it is preferable 
to cultivate apricots in moderate acidic soil with a 
pH value (pH = 6) as this plant tolerates high 
alkaline soils. The apricot plant is affected by the 
weather conditions during blooming period & fruit 
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set, as the high temperatures in the post-decade 
period and the growth of fruits have a negative 
effect on the yield and on the properties of the 
fruits. Addition to, numerous studies have shown 

that as a result of short or warm winter seasons, 
an incomplete resumption of flower bud 
dormancy occurs, resulting in minimal apricot 
blooming [53,54]. 
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Graphic C 
 

 
 

Graphic D 
 
Apricot bears cold winters to very low 
temperatures (-25°C) for a period of 3-4 days, 
but it is sensitive to spring frosts, due to the early 
flowering buds opening, exposing them to death 
and damage during the first spring frost, and by 

Vital et al. [55], shown that among the varieties of 
apricots, significant differences were reported in 
the cooling requirements or chilling unit, whereas 
the demanded of apricot varieties for the winter 
cold are very different, but the apricot tree has a 
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short dormancy period, and requires about (400 
– 600) horas cooling and about 1500 - 2000 
hours heat, and there are foreign varieties that 
need (600-1000) chilling unit, disparity, according 
to the pattern propose by Richardson et al. [56], 
Ruiz [57] and Viti [58] have shown that most 
apricot trees require average refrigeration 

requirements in Mediterranean regions ranging 
from (800-1200) chilling units (CUs). 
Furthermore, the optimum temperature for 
storing and preserving apricots is -0.5 to 0°C, 
while ripening is from 18-24°C, with a relative 
humidity of 90 to 95% [59,60,61]. 

 

 
 

Graphic E 
 

 
 

Graphic F 
 

Fig. 5. Graphics of environmental variables and standardized coefficients (a-f) 
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In any case, most research studies indicate the 
negative effect of precipitation, temperature on 
production, growth and sustainability of apricots, 
especially if there is a variation in temperature 
and a decrease in the amount of rainfall per year, 
and this is evident in this research. 
 

4. CONCLUSION 
 
Jerusalem region was negatively affected by 
compensated thermicity index, water deficiency, 
average monthly temperature, annual 
ombrothermic index, and precipitation, but it was 
positively affected by soil water reserves for 
apricot production, and the optimum temperature 
for apricot production ranges between 22-24 °C, 
precipitation is between 600 - 800 mm per year, 
simple continentality index is 17-22, annual 
ombrothermic index higher than 2.5, and 
compensated thermicity index is about 250/420, 
with a regarding thermomediterranean to 
mesomediterranean ecology regions, to obtain 
optimum a high apricot production.  
 
In the end, a special effort should be made to 
support improve breeding programs with a focus 
on selecting varieties with low chilling 
requirements and late blooming time that would 
be more suitable for planting of apricot in the 
Mediterranean regions, including Palestine. 
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