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ABSTRACT 
North Sinai governorate consists of 6 administrative centers which are Al-Arish, Rafah, Al-Sheikh 

Zuwaid, Bear Al-Abd, Al-Hasanah and Nakhl and theses centers include about 81 villages and rallies. The total 
population of North Sinai governorate reaches to about 408.5 thousand people. In addition, the cultivated area in 
North Sinai governorate represents about 140206 feddans and about 2638284 feddans of moors suitable for 
agriculture. Crop area has reached to about 148.3 thousand feddans for 2013. Agriculture depends on the 
sources of irrigation such as rains that represent about 140 million m3 / year in Rafah area. Horticultural and 
agrarian agriculture rely on these rains. It represents the cultivated area of wheat outside the valley. Moreover, 
Matrouh, North Sinai, South Sinai and Nubaria include about 256.702 thousand feddans, which represent about 
8.1% of the area of the Republic.  The cultivated area of barley outside the valley represents about 153.297 
thousand feddans, which represent about 78% of the area of the Republic. It has been shown that the evolution 
of barley area reflects the fluctuation in the area, as it has been increased at the beginning of the period, then 
decreased and then increased, and the significance has been fixed. Furthermore, the coefficient of determination 
refers to that 52% of the changes in barley area are due to a combination of factors reflected by the element of 
time. In addition, the statistical significance of production has not been fixed. This is because that the main 
factors determining the production of barley in North Sinai governorate are rainfall rates, desertification and soil 
salinity.  It has been shown that the evolution of wheat area reflects the fluctuation in the area, as it has been 
increased at the beginning of the period, then decreased and then increased. In addition, the coefficient of 
determination refers to that 69% of the changes in wheat area are due to some factors reflected by the element of 
time. In addition, the statistical significance of production has not been fixed. The results indicate that 53% of 
the changes in wheat production are due to the interpreted factors, and according to the value of the coefficient 
of determination R2; the statistical significance has been fixed.  The logic of the effect of all the independent 
variables on the amount of wheat production has been fixed, as a positive relationship has been achieved 
between the amount of wheat production and the cultivated area of wheat (estimated by feddan), rainfall rates 
(mm / year) and the number of workers. The results have referred to that the increase in the cultivated area of 
wheat by one feddan leads to an increase in wheat production by about 532 kg. As for the impact of rains, the 
increase in the average of the amount of rains falling by about one (mm / year) leads to an increase in the 
production by about 0.278 tons / year for one feddan. Also, the results indicate that increasing the workers by 
one worker leads to an increase in the production by 113 kilos. In addition, the results refer to that about 63% of 
the changes in barley production are due to those factors. The statistical significance has been fixed. The logic 
of the effect of all the independent variables on the amount of barley production has been fixed, as a positive 
relationship has been achieved between the amount of barley production and the cultivated area of wheat 
(estimated by feddan), rainfall rates (mm / year) and the number of workers. The results have referred to that the 
increase in the cultivated area of barley by one feddan leads to an increase in barley production by about 289 kg. 
As for the impact of rains, the increase in the average of the amount of rains falling by about one (mm / year) 
leads to an increase in the production by about 0.136 tons / year for one feddan. Also, the results indicate that 
increasing the workers by one worker leads to an increase in the production by 103 kilos. The most important 
recommendations are: - the necessity to give an attention to the works of dams in order to collect rain water, 
encouraging settlement in Sinai in order to achieve the desired agricultural development and eliminate the 
phenomenon of desertification, encouraging land reclamation and investments in order to extend the agricultural 
area in North Sinai and fill the urban vacuum in the governorate and giving an attention to the factors affecting 
the production and the cultivation of the crops.  
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Introduction 

The total cultivated area of North Sinai represents about 27564 km2 and the population density 
represents about 408541 people for 2012/2013. Also, the total area represents about 6560232 feddans and the 
cultivated area represents about 140206 feddans and about 2638284 feddans of moors suitable for agriculture. 
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Moreover, agriculture depends on sources of irrigation such as rains that represent about 140 million cubic 
meters / year, trenches and mawasi by about 33000 m3 / month and groundwater by about 990240 m3 / day. 
Agriculture is the point of transformation and starting of development in North Sinai. In addition, the land 
reclamation for extending the agricultural area is the entrance to fill the urban vacuum in stable residential 
communities. The agricultural sector represents a great importance in the economic activity, as it achieves 
agricultural development under the limitation of resources of that governorate. Furthermore, the Republic’s area 
that is cultivated of wheat represents about 3181.51 thousand feddans. About 620.03 thousand feddans of them 
are ancient lands, and about 620.38 thousand feddans are new lands. It represents the cultivated area of wheat 
outside the valley. Moreover, Matrouh, North Sinai, South Sinai and Nubaria include about 256.702 thousand 
feddans, which represent about 8.1% of the area of the Republic.  The Republic’s area that is cultivated of 
barley represents about 196.438 thousand feddans. About 15.881 thousand feddans of them are ancient lands, 
and about 180.557thousand feddans are new lands. The cultivated area of wheat outside the valley represents 
about 153.297 thousand feddans, which represent about 78% of the area of the Republic. That shows the 
necessity to expand in reclaiming and cultivating the new lands of farm crops.  

  
Problem of Research: - 

The agricultural production in North Sinai governorate suffers from problems led, clearly, to a 
variation in the areas and production from year to year under the insufficiency and limitation of the available 
manpower, and the fluctuation of the amount of the water of rains and wells between increase and decrease. 
This demands the necessity to study the most important factors affecting the production of the most important 
crops of the farm grain in North Sinai governorate.  
 

Research Objectives: - 

1- Identifying the area, production and productivity of the most important crops of farm grain in the 

governorate.  

2- Identifying the most important factors affecting the production of the most important crops of farm 

grain in the governorate.  

3- Assessing the impact of these factors on the variation of the production of the most important farm 

crops.  

 

Research Method and Data Sources: - 

The study has been followed, in order to identify the most important factors affecting the production of the most 

important farm crops (wheat and barley) in North Sinai governorate,  

1- Determining the best functions that expresses the relationship between the dependent variable and the 

most important variables interpreting it according to the statistical indicators R2 and the value of the 

estimated coefficient F. 

2-  Estimating the relationship between the dependent variable (production) and the independent variables 

(affecting factors) by using the multiple regression in the statistical analysis. 

3- Estimating the general trend equations between the production of wheat and barley and the factors 

affecting production in order to identify them.  

The Used Variables: - 

1- The cultivated area estimated by feddan from the Directorate of Agriculture in Al-Arish (x1) 

2- The average of the amount of rains, falling on the northwest coast, which is estimated by (mm / year) 

and obtained from the Central  Laboratory of Climate and the statistical book of North Sinai 

governorate (x2)  

3- The number of workers working in agriculture in Al-Arish (x3) 

The research has depended on the methods of the descriptive and quantitative analysis through the averages, the 

relative importance, the matrix of correlation, general trend equations and simple and multiple regression, in 

order to determine the factors affecting the production of the most important farm crops in North Sinai 

governorate. Also, the research has relied on the published and unpublished data of the local and international 
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bodies such as the Center of Information and Decision Support in North Sinai governorate, the Directorate of 

Agriculture in Al-Arish, Ministry of Water Resources and Irrigation and the official websites of the Central 

Laboratory and the Central Agency for Public Mobilization and Statistics.  

First: - the Economic Resources in Sinai Governorate: - 

The Site of Sinai Governorate: - 

North Sinai governorate is located between two longitudes (34m) eastward and (36m) westward, and 
two latitudes (31m) northward and (251.7m) southward. This site has made it the rainiest area in Sinai. Its area 
is estimated at 31 thousand km2, which represents about 3% of the total area of Egypt. In addition, this 
governorate represents the sixth rank among the Republic’s governorates and South Sinai. Sinai governorate 
consists of two governorates, which are North and South Sinai. Moreover, North Sinai governorate consists of 6 
administrative centers that are Al-Arish, Rafah, Al-Sheikh Zuwaid, Bear Al-Abd, Al-Hasanah and Nakhl. These 
centers include about 81 villages and rallies. 

  
1- Land Resources: - 

 

The cultivated area has reached to about 108 thousand feddans, as shown in table (1), at a relative 
importance estimated at 1.64% of the total area of the governorate.  In addition, the crop area has reached to 
about 148.3 thousand feddans for 2013, as shown in tables (2) and (3). There is a costal environment in North 
Sinai in the north, and this costal environment is represented by the centers of Al-Arish, Rafah, Al-Sheikh 
Zuwaid and Bear Al-Abd. The economic activity is focused in these areas in the governorate, which is 
agriculture. However, desert environment is found in the centers of Al-Hasanah and Nakhl. 
  
Table 1: The Relative Importance of the Cultivated Areas and Moors per Feddan in North Sinai Governorate for (2012 / 2013) 

The Total Area of 
the Governorate 

Moors which are not 
Suitable for Agriculture  

Moors Suitable for 
Agriculture 

Seasonal Moors The Cultivated area  

6560232  3612360 2638284 201503 108085 
100%  55.16 40.13 3.07 1.64 

Source: - North Sinai governorate – the Directorate of Agriculture in North Sinai – unpublished data. 2013 

Table 2: The Agricultural Areas (Crop Areas) during 81/82 compared to (2012 / 2013) 
Year  Al-Arish Rafah  Al-Sheikh 

Zuwaid 
Bear Al-Abd Al-Hasanah Nakhl  Total  

1981/1982 12242  10172 7356 3271  3495 0 36536 
2012/2013 26661 58539 32206 23994 6213 697 148310 

Source: - North Sinai governorate – the Directorate of Agriculture in North Sinai – settlement – unpublished data. 2013 

Table 3: The Agricultural Areas (Crop Areas) in North Sinai Governorate during 2007/2008 – (2012 / 2013) 
Year Al-Arish Rafah Al-Sheikh 

Zuwaid 
Bear Al-Abd Al-Hasanah Nakhl Total 

2007/2008 15604 51272 41302 17004 7129 580 132891 
2008/2009 16737 50141 55770 16568 4216 6969 150401 
2009/2010 13523 43397 21071 15807 38541 20187 152526 
2010/2011 16679 52517 39576 16593 38710 20143 184218 
2011/2012 13078 40955 16546 17067 3462 152 92680 
2012/2013 26661 58539 32206 23994 6213 697 148310 

Source: - North Sinai governorate – the Directorate of Agriculture in North Sinai – settlement – unpublished data. 2013 

2- Water Resources: - 

Is one of the most important productive economic resources in the governorate, including: - 

a- The Water of Rains and Torrents: - 

Table (4) shows that the average of the amount of rains has reached to about 140 million m3 / year in 
Rafah area. Horticultural and agrarian agriculture rely on these rains in the east of Al-Arish and Rafah. 
Moreover, in the years, when rains are a lot, the rains rush from Al-Arish tributaries creating torrents descending 
from the southern plateau to the north. It can be taken an advantage of the water of torrents by about 90 – 235 
million m3 / year in the north and center of Sinai. In addition, in order to make an advantage of the water of 
torrents, a set of dams and ditches has been established. There are several dams in the governorate, as shown in 
table (5). These dams are Alroafaah dam, Al-kroom, Talaah dam, Wasat Al-Arq, Abu Alidia dam and Al-Mejrh 
dam. Furthermore, the storage energy of those dams reaches to about 3.5, 1.5, 0.5, 0.225, 0.175 and 0.46 million 
m3 respectively.  The area which is decided to be planted has reached to about 1860 feddans, in addition to the 
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seasonal area that reaches to about 30 thousand feddans. Also, there are 15 ground tanks, and there storage 
energy reaches to about 630 m3 per one tank. The area that is decided to be planted by these tanks reaches to 
about 2450 feddans. 
 
Table 4: The Main Sources of Irrigation in North Sinai Governorate in 2013 

Source  Absorptive Energy 
Rains 140 million m3 / year 

Ditches and Mawasi 33000 m3 / month 
Ground Water 990240 m3 / day 

Sources: - Ministry of Water Resources and Irrigation – March 2013. 

Table 5: The Established Dams in North Sinai - 2013 
Dams    Storage Energy The Area which is Decided to Be Planted 

Al-Rafaah dam (Om Shiaan) 5.3 million m3  400 feddans 
Al-karm dam (Al-Fateh Village) 1.5 million m3 1060 feddans 
Talaat Al-Badan dam (Al-Monbateh 
Village 

0.5 million m3 transformational 400 (seasonal) 

Al-Arq dam (Al-Naqb _Al-Jerafy 
Valley) 

0.225 m3 Tauiqiah  

Abu Alidia dam (Al-Naqb _Al-Jerafy 
Valley) 

0.175 m3 Tauiqiah 

Al-Mejrh dam (Al-Naqb _Al-Jerafy 
Valley) 

0.46 m3 Tauiqiah 

15 Ground tank in Al-Jerafy Valley 630 m3 for one tank  2450 feddans 
3 Dust dams on the basin of Al-Jerafy 
Valley 

0.44 million m3 Tauiqiah 

Source: - Ministry of Water Resources and Irrigation – the General Administration of Groundwater – North Sinai governorate – March 

2013 

b- Groundwater: - 

There are four tanks for groundwater in North Sinai governorate, as shown in table (6). These tanks are 
the lower Al-Chritawy tank, the mid Al-Chritawy tank, Delta Al-Arish Valley tank and Rafah and neighboring 
areas tank that reach to about 990 thousand m3 / day. 

 
Table 6: The Number of Wells in North Sinai Governorate in the Centers – 2013 

Centers  Number of Wells The Amount of Produced 
m3 / year People Governmental Total  

Al-Arish     874  46 920  220800 
Rafah 1129 0 1129 270960 
Al-Sheikh Zuwaid 1195 1 1196 287040 
Bear Al-Abd 689 0 689 165360 
Al-Hasanah 68 50 119 28560 
Nakhl 49 19 73 17520 
Total 4004 116 4126 990240 

Source: - Ministry of Water Resources and Irrigation – the General Administration of Groundwater – North Sinai governorate – March 

2013 

c- The Water of Al-Salam Canal: - 

About 2.3 billion m3 of water can be added in order to reclaim about 400 thousand feddans.  

Human Resources: - 
Table (7) shows the indicators of population in North Sinai governor. The Total population in North 

Sinai governorate reaches to about 408.53 thousand people, according to 2012 / 2013, which represent about 
0.006% of the total population of the Republic. 

  
Table 7: The Indicators of Population in North Sinai Governorate in the Centers for (2006 / 2012) – People 

2012 2011  2010  2009  2008  2007  2006  Statement  
164185 155998  155945  154955  148439  144776  141498  Al-Arish  
Rafah 58615  60430 62466 64525 66938 69444 72369 

Al-Sheikh 
Zuwaid 

45696 47026 11136 11204 11277 11390 11482 

Bear Al-Abd 63333 65441 24672 25265 25890 36565 27270 
Al-Hasanah 23516 24034 67762 70101 72678 75221 78195 

Nakhl 11023 11080 48458 49905 51527 53158 55035 
Total 343681 352787 362933 375955 384255 401776 408536 

average 57280.16 58797.8 60488.8 62659.2 64042.6 66962.6 68089.3 
Source: - the Central Agency for Public Mobilization and Statistics – the Center of Information – March 2013 
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The population density reaches to about 14 persons / km2 at the level of the governorate. Moreover, the most 
important common tribes there are Al-Sawarka tribes, Al-Rahilat, Arab Qtbah, Al-Masaaid and Al-Bala. These 
tribes spread around the wells, springs and valleys. 
 

Second: - the Evolution of the Most Important Grain Crops in North Sinai Governorate during the Period (2003 

– 2013): 

The Evolution of the Area, Production and Productivity of Barley Crop: - table (8) shows that the 
cultivated area of barley crop in North Sinai fluctuates between increase and decrease from year to year during 
the period (2003-2013), as it has reached to about 45.7 thousand feddans in 2003. Then, it started to decrease 
until 2011, as it reached to about 241 feddans and then it increased thereafter to about 4.6 thousand feddans and 
7.6 thousand feddans in 2012 and 2013 respectively. In addition, the average of the area has reached to about 
18.1 thousand feddans for the same period. The highest production has reached to about 23.7 thousand tons in 
2004, with an increase estimated at about 16.2 thousand tons about the production, of the average of the studied 
period, which estimated at about 7520 tons. The production of barley has recorded its lowest level in 2007 by 
about 125 tons. The productivity fluctuates from year to year, and its average has estimated at about 0.70 tons / 
feddan during the period (2003-2013).  

Also, table (9) shows the general trend equations of the area, production and productivity of barley 
during the period (2003 – 2013). It has been shown that barley area reflects the fluctuation in the area, as it has 
increased at the beginning of the period, then decreased and then increased and the significance has been fixed. 
In addition, the coefficient of determination has referred to that 52% of the changes in barley area are due to a 
combination of factors reflected by the element of time. The statistical significance of production has not been 
fixed because the main factors that determine the production of barley in North Sinai governorate are the rates 
of rainfall, desertification and soil salinity. As for the general trend equation of the evolution of the productivity, 
table (9) shows that the statistical significance has been fixed. In addition, the coefficient of determination 
indicates that 55% of the changes in barley productivity are due to the combination of factors that prevailed, 
during that period, and reflected by the element of time. Also, the general trend equations of the evolution of 
production have referred to that the coefficient of determination indicates that about 42% of the changes in 
barley production are due to the combination of factors that prevailed, during that period, and reflected by the 
element of time. 
 

2- The Evolution of the Area, Production and Productivity of Wheat Crop: 

 Table (8) shows that the cultivated area of wheat crop in North Sinai fluctuates between increase and 
decrease from year to year during the period (2003-2013), as it has reached to about 30.8 thousand feddans in 
2010. Then, it started to decrease until 2011, as it reached to about 244 feddans and then it increased thereafter 
to about 2379 thousand feddans in 2013 respectively. In addition, the average of the area has reached to about 
9.5 thousand feddans for the same period. The highest production has reached to about 20.1 thousand tons in 
2004, with an increase estimated at about 14.6 thousand tons about the production, of the average of the studied 
period, which estimated at about 5540 tons. The production of wheat has recorded its lowest level in 2011 by 
about 124 tons. The productivity fluctuates from year to year, and its average has estimated at about 0.40 tons / 
feddan during the period (2003-2013). Also, table (10) shows the general trend equations of the area, production 
and productivity of wheat during the period (2003 – 2013). It has been shown that the evolution of wheat area 
reflects the fluctuation in the area, as it has increased at the beginning of the period, then decreased and then 
increased. In addition, the coefficient of determination has referred to that 69% of the changes in wheat area are 
due to a combination of factors reflected by the element of time. The statistical significance of production has 
not been fixed because the main factors that determine the production of wheat in North Sinai governorate are 
the rates of rainfall, desertification and soil salinity. As for the general trend equation of the evolution of the 
productivity, table (10) shows that the statistical significance has been fixed as a whole. In addition, the 
coefficient of determination indicates that 92% of the changes in wheat productivity are due to the combination 
of factors that prevailed, during that period, and reflected by the element of time. Also, the general trend 
equations of the evolution of production have referred to that the coefficient of determination indicates that 
about 37% of the changes in wheat production are due to the combination of factors that prevailed, during that 
period, and reflected by the element of time. 
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Table 8: the Relative Importance of the Evolution of the Cultivated Areas, the Productivity and Production of the Crops of Barley and 

Wheat in North Sinai Governorate during the Period (2003 / 2013) 

Statement 
Years  

Barley Crop (North Sinai) Wheat Crop (North Sinai) 
Areas Productivity Production Areas Productivity Production 

2003 45752 0.52 23792 26780 0.52 13450 
2004 36507 0.55 20061 2849 0.675 20148 
2005 34955 0.55 19379 19834 0.35 6932 
2006 1204 0.38 464 5853 0.325 1904 
2007 29234 0.78 125 8502 0.3 2555 
2008 5070 0.34 727 2103 0.42 880 
2009 24475 0.3 2923 5878 0.43 2527.5 
2010 9431 0.4 9774 30816 0.5 10615 
2011 241 0.42 101.2 244 0.51 124.4 
2012 4641 0.45 2088.4 251 0.53 133.03 
2013 7643 0.43 3286.49 2379 0.54 1284.66 
Total 199153 5.12 82721.09 105489 5.15 60553.6 

Average 18104.8 0.7947 7520.1 9589.9 0.46 5504.8 
The Relative 
Importance 

9.09 9.17 9.09                           8.93 9.09 

Source: - North Sinai governorate – the Directorate of Agriculture North Sinai – settlement – crop structure – different issues  
Area (feddan)        Production (ton)                   Productivity (kg/ton)  
 
Table 9: The General Trend Equations of the Evolution of the Area, Productivity and Total Production of Barley Crop in North Sinai 

Governorate for the Period (2003/2013) 

Statement General Trend Equation  
R2 

 F Average 
Rate of 

Change % 
significance 

Area (thousand 
feddans) 

Yh^   =   3731.4   -   1082.65 X1h 
(-3.44) 

0.52 **(11.878) 108104.8 0.01 ** 

Productivity 
(tons) 

Yh^  = 0.0152-   0.01226 X1h 
( -1.245) 

0.552 *(1.55) 0.47 .005 * 

Production 
(tons) 

Yh^ =     1916.66-665.06 X1h 
 )1-2.88(  

0.422 **(8.305) 7520.1 .088 ** 

Source: - collected and calculated from Table (2).  Yh = the estimated value of the area in the year I,  Xi = variable time, (I) 1, 2 ........ 11,        
A , B= Indicates to reduce hard, and the regression coefficient of the equation, respectively. 
(**) Indicates a significant regression model or when the level of significance (0.01).   (*) Refers to the moral at the level of significance 
(0.05). R ( 2 ) =average coefficient of determination .  (F) = F value calculated 

 
Table 10: The General Trend Equations of the Evolution of the Area, Productivity and Total Production of Wheat Crop in North Sinai 

Governorate for the Period (2003/2013) 

Statement General Trend Equation  
 

R2 
 

F Average 
Rate of 

Change % 
Significance 

Area (thousand 
feddans) 

Yh^   =1306.86-1014.94X1h 
(-1.288 ) 

0.069 *(1.660) 9589.9 0.11 * 

Productivity 
(tons) 

Yh^   = 0.0043  +   0.0110 X1h 
( 0.394) 0.092 *(0.1552) 0.46 0.023 * 

Production 
(tons) 

Yh^   =1308.31 - 497.416 X1h 
( -2.630) 

0.371 **(6.918) 5504.8 0.091 * 

Source: - collected and calculated from Table (2).Yh = the estimated value of the area in the year I,   Xi = variable time, (I) 1, 2 ........ 11 
A , B= Indicates to reduce hard, and the regression coefficient of the equation, respectively. 
(**) Indicates a significant regression model or when the level of significance (0.01). (*) Refers to the moral at the level of significance 
(0.05).R2    =average coefficient of determination. (F) = F value calculated 
 

3- The Factors Affecting Wheat Production: - 

Table (11) shows the factors affecting wheat production by using regression to estimate the relationship between 
wheat production as a dependent variable and the factors that can affect this variable (the interpreted factors) 
that are contained in the table. It is turned out from equation (1) that, 
Yh^   =7717-  0.5314 X1i -  278.056 X2i   + 113.568 X3I                        (1) 
  (-0.307 )*        (0.5219)*        (0.855)* 
R2  = 0.538                 F =4.896** 
Yi= wheat production (tons) per year i 
X1i= the cultivated area of wheat (feddans) per year i 

 X2i= the average of the amount of rains (mm / year) per year i 

 X3i= the total of worker’s number (worker / year) i -  the value in brackets is the calculated value 

of (t) 

 = the significance at level 5% 
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The relationship between wheat production and the factors affecting it has agreed with the statistical 
logic, and reflected by the value of the coefficient of determination R2, on one hand, and the estimated value of 
F on the other hand. The results indicate that 53% of the changes in wheat production are due to the interpreted 
factors by equations during the period (2003 – 2013). According to the value of the coefficient of determination 
R2, the statistical significance has been fixed, as the value of F has reached to about (4.89). In addition, the logic 
of the effect of all the independent variables on the amount of wheat production is fixed, as a positive 
relationship has been achieved between the amount of wheat production and the cultivated area of wheat 
(estimated per feddan), the rates of rainfall (mm / year) and the number of workers. Moreover, the equation has 
referred to that the increase of the cultivated area of wheat by one feddan leads to an increase in wheat 
production by about 532 kg. As for the effect of rains, the increase in the average of the amount of falling rains 
by one (mm / year) leads to an increase in production by about 278.0 tons / year per feddan. Also, the results 
refer to that increasing the workers by one worker leads to an increase in production by 113 kilos. The logic of 
the effect of all the independent variables on the amount of wheat production has been fixed.  
 
4- The Factors Affecting Barley Production: - 

Table (11) shows the factors affecting barley production by using regression to estimate the 
relationship between barley production as a dependent variable and the factors that can affect this variable (the 
interpreted factors) that are contained in the table. It is turned out from equation (2) that: 
Yi^  =7702.98 - 0.289  X1i  -   103.833 X2i   + 136.955X3i    (2)                  
   (1.5633)*       (-0.226 )*          (1.529)* 
R2  = 0.633                 F = 6.758** 
Yi= barley production (tons) per year i 
X1i= the cultivated area of barley (feddans) per year i 
 X2i= the average of the amount of rains (mm / year) per year i 
 X3i= the total of worker’s number (worker / year) i -  the value in brackets is the calculated value of (t) 
 = the significance at level 5% 
 
Table 11: The Factors Affecting the Production of Wheat and Barley in North Sinai governorate for the Period (2003/2013) 

Statement 
 
 

Years 

wheat Barley  The Average 
of the 

Amount of 
Rains 

mm/year (5) 

The Number of 
Workers Used 
Annually (1)  

The Total Employment 
Used Annually (2) 

The Number of 
Workers Used 
Annually (3) 

The Total Employment 
Used Annually (4) 

2003 24 642720 22 1006566 130 
2004 26 776074 19 693633 120 
2005 20 396680 21 734055 100 
2006 16 93648 10 12040 75 
2007 17 144534 8 233872 70 
2008 14 29442 12 60840 82 
2009 17 99926 22 538450 85 
2010 22 671352 9 84879 110 
2011 2 488 2 482 15 
2012 3 753 4 18564 52 
2013 13 30927 6 45858 65 

Average  16 262413 12 311749 82 
Source: - the site of the Central Agency for Public Mobilization and Statistics – the Center of Information and Decision Support in North 
Sinai Governorate – meteorological data – various issues.  
(1), (3). Collected from North Sinai governorate – Directorate of Agriculture in Al-Arish – localization – unpublished data. 
(2). Calculated from the product of column No (1) in the cultivated area of wheat  
(4). Calculated from the product of column No (3) in the cultivated area of barley. 
(5). The rate of rainfall square meters / year Ministry of Water Resources and Irrigation  

 
It has been shown that the relationship between barley production and the factors affecting it has 

agreed with the statistical logic, and reflected by the value of the coefficient of determination R2, on one hand, 
and the estimated value of F on the other hand. The results indicate that 63% of the changes in barley production 
are due to those factors during the period (2003 – 2013). According to the value of the coefficient of 
determination R2, the statistical significance has been fixed, as the value of F has reached to about (6.758). In 
addition, the logic of the effect of all the independent variables on the amount of barley production is fixed, as a 
positive relationship has been achieved between the amount of barley production and the cultivated area of 
barley (estimated per feddan), the rates of rainfall (mm / year) and the number of workers. Moreover, the 
equation has referred to that the increase of the cultivated area of barley by one feddan leads to an increase in 
barley production by about 289 kg. As for the effect of rains, the increase in the average of the amount of falling 
rains by one (mm / year) leads to an increase in production by about 0.136 tons / year per feddan. Also, the 
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results refer to that increasing the workers by one worker leads to an increase in production by 103 kilos. The 
logic of the effect of all the independent variables on the amount of barley production has been fixed. 

  
Recommendations: - 

1- The necessity to give an attention to the works of dams in order to collect rain water, and using the 
geographic information systems to determine the places, where rains can be collected and reserved. 

2- Encouraging settlement in Sinai in order to achieve the desired agricultural development and eliminate 
the phenomenon of desertification. 

3- Encouraging land reclamation and investments in order to extend the agricultural area in North Sinai 
and fill the urban vacuum in the governorate.  

4- The variation of production from year to year in planting farm crops has led to the variation in the 
cultivated areas and the migration of labor.    

5- The limited manpower and their tendency to other work and to the trade in contraband which is 
inevitable by giving an attention to the factors affecting the production and the cultivation of crops.  
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