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IMPACT OF AGRICULTURAL DEVELOPMENT 
ON MAJOR GRAIN CROPS GROWN IN EGYPT 

AND TUNISIA

Abstract:-Grain crops occupy top priority in the Arab Food Security Strategy, 
especially with the continuously increasing population. Although increasing 
production of grain crops is a priority goal in Egypt and Tunisia's Agricultural 
Development Strategies, the achieved increase in production does not match the 
increasing consumption needs, which increased by 22.25% and 31.04% during the 
sub-period 2008-2012 compared with the sub-period (1998-2002) in Egypt and 
Tunisia, respectively. In Egypt, production quantity of wheat, maize, and barley 
increased by 30.41%, 0.81%, and 19.75, respectively. However, rice production 
declined by 0.78% during the third sub-period compared with the first sub-period as 
a result of reductions in the rice area, which is one of the goals of Egypt's 
Agricultural Development Strategy due to consuming large quantity of irrigation 
water. In Tunisia, wheat and barley production increase by 16.5% and 101.6% 
between the same mentioned sub-periods, respectively. Tunisia depends on imports 
to cover the consumption needs of maize and rice, and therefore does not cultivate 
any of them. The research inspected the grain crops area, yield, consumption, self-
sufficiency rates, and quantity and value of imports over the period 1998-2012, 
which has been divided into three five-year sub-periods. Based on the achieved 
findings, the study offered a set of recommendations including: exerting efforts to 
raise self-sufficiency in the study crops by expanding wheat, maize, and barley 
areas; improving yields of the three crops by developing new high-yielding 
varieties; rationalizing per capita consumption and working hard to reached world 
per capita consumption rates; and finally exerting efforts to reduce losses during all 
the marketing stages.

Keywords:grain crops, Egypt, Tunisia, Arab World.

INTRODUCTION 
The food problem comes on top of the economic problems currently facing Arab countries. 

It is a well known fact that most of the Arab World countries became net food importers. In 2011, Arab 
World’s food imports value amounted to a high of US$ 64.874 billion representing 84% of the total 
agricultural imports value. It should be noted that grains occupy top Priority in the Arab Food 
Security Strategy (Salwa Amer, 2011), especially in the light of the lately witnessed fluctuations in 
the world prices of grains, in addition to using grains for biofuel production in some advance 
countries. The problem is further complicated by the increasing population in general, the increasing 
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number of population living under poverty line in specific, and the slow rates of development, which 
makes strategic planning an inevitable tool for improving management of the agricultural sector 
(Moshira Mohamed, 2011).

Research Problem: Although increasing production of grain crops represents top priority in Egypt 
and Tunisia's Development Strategies; and despite the actually achieved increase in grains 
production, the achieved increase does not match the increasing consumption needs, which calls for 
more increase in grains production, either by expanding cultivated areas, or by improving the 
achieved yield of grain crops.

Research Objectives: The research aims to identify what has so far been realized from the 
previously set goals of agricultural development strategies with respect to increasing production of 
grain crops, including wheat, maize, rice, and barley in both Egypt and Tunisia, and to what extent 
such increase contributed to solving food security problems in both countries.

METHODOLOGY AND SOURCES OF DATA
To achieve the research objectives, some descriptive and quantitative analysis methods 

have been applied. The research mainly depended on applying the inductive approach, in addition to 
some statistical tools such as percentages, arithmetic means, regression analysis, and T test. As for 
the sources of data, the research relied on various published and unpublished data issued by the Arab 
Organization for Agricultural Development (AOAD). The research also relied on results of some 
previous scientific studies related to the research subject. The overall study period (1998-2012) has 
been divided into three sub-periods for analysis and comparison purposes; these are 1998-2002, 
2003-2007 and 2008-2012.

RESULTS AND DISCUSSION

Grains in the Arab World:
Data in Table (1) show that average production of grain crops in the Arab World increased 

from 43.84 million tons during the first sub-period 1998-2002 to 54.81 million tons during the 
second sub-period 2003-2007, but then declined to 53.2 million ton during the third sub-period 2008-
2012. In the same time, average consumption of grains increased from 87.73 to 103.3, then to 113.76 
million tons during the three sub-periods, respectively, which resulted in increasing average imports 
of grains from 45.76 to 51.16, then to 61.82 million tons during the three sub-periods, respectively. 
Moreover, self-sufficiency in grains increased from 49.97% to 53% between the first and second 
sub-period, but declined to 46.83% during the third sub-period.
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Table 1: The production of Grain crops in the Arab world during the period from 1998 to 
2012.

Source: www.aoad.org

Average production of wheat accounted for 47.05% of Arab World total production of grain 
crops over the study period 1998-2012. Self-sufficiency in wheat reached 48% during the same 
period, whereas wheat imports quantity accounted for 50.7% of the total imported quantity of grains, 
the value of which represented 45.84% of the total value of imported grains during the study period 
1998-2012. Maize ranked second after wheat in terms of importance, followed by rice and barley, 
with average production quantities that accounted for 16.3%, 13.4%, and 10.2% of the total 
production of grain crops during the first sub-period (1998-2002); whilst accounted for 13.9%, 
12.6%, and 10.8% during the second sub-period (2003-2007); and accounted for 13.8%, 12%, and 
11.4% during the third sub-period (2009-2010), respectively. Average imported quantity of maize, 
rice, and barley accounted for 23.7%, 5.35%, and 16.8% of the total quantity of imported grains 
during the first sub-period, whilst accounted for 25.3%, 7.7%, and 15.8% during the third sub-
period, respectively. Imports value of the three mentioned crops accounted for 18.8%, 16.3%, and 
12% of the total imports value of grains during the first sub-period, whilst accounted for 20.4%, 
19.4%, and 12% during the third sub-period, respectively. Self-sufficiency in maize, rice, and barley 
reached 39.8%, 73.75%, and 38.33% as averages of the first sub-period, whilst reached 32.66%, 
64.30%, and 38.33% as averages of the third sub-period, respectively. 

GRAIN CROPS IN EGYPT:
Egypt's agricultural development strategies targeted expanding grain crops area and yield 

in order to cover consumption needs. Suggested tools involved expanding cultivations of high 
yielding varieties, cultivating improved seeds and early-mature high-yielding varieties, adjusting 
fertilization rates, providing pesticides and chemicals, developing irrigation systems, improving 
land and water resources' management programs, improving agricultural intensification programs, 
improving the competitive ability of exportable goods, and increasing self-sufficiency in grain crops 
(Ghada Abd El-Fattah, 2011). Grain crops area increased from 2.67 million hectares during the first 
sub-period (1998-2002), to 2.91 million hectares during the second sub-period (2003-2007), and 
then to 30.12 million hectares during the third sub-period (2008-2012). As for yield, it increased 
from 7.244 ton/hectare to 7.555 tons/hectare, but then declined to 7.430 tons/hectare during the 
mentioned sub-periods, respectively. Data in Table (2) show that Egypt's average production of grain 
crops increased from 19.37 million tons during the first sub-period (1998-2002), to 22.02 million 
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tons during the second sub-period (2003-2007), and then to 22.39 million tons during the third sub-
period (2008-2012). As for average consumption of grain crops, it amounted to 28.36, 30.22, and 
34.67 million tons during the three sub-periods, respectively. Self-sufficiency rates reached 68.32%, 
72.98%, and 66.16% during the mentioned sub-periods, respectively. Such lack in self-sufficiency 
resulted in increasing the imported quantity of grains, which amounted to 9.45, 9.2, and 12.72 
million tons worth US$ 1.27, 1.6, and 4.34 billion during the three study sub-periods, respectively. 
Regression equations listed in Table (3) indicate that grain crops area followed a statistically 
significant increasing trend at an annual rate of 0.027 million feddan. Both imports and consumption 
quantities of grain crops also followed statistically increasing trends at annual rates of 0.847 and 
1.106 million tons, respectively. Analysis results regarding other variables proved statistically 
insignificant.

Table 2: The production of grain crops in the Arab Republic of Egypt during the period 
(1998-2012).

Source: 

Table 3: Regression equations for grain crops grown in Egypt over the period 1998-2012.

www.aoad.org
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Wheat Crop:
Wheat production represented 32.9% of Egypt's total production of grain crops during the 

study period 1998-2012 (Table 2). Average wheat area increased from 1.01 million hectares during 
the first sub-period (1998-2002), to 1.16 million hectares during the second sub-period (2003-2007), 
and further increased to 1.28 million hectares during the third sub-period (2008-2012), which 
complies with the goals of Egypt's Agricultural Development Strategy. Wheat yield amounted to 
6.297, 6.491, and 6.315 tons/hectare during the three sub-periods, respectively. It is clear from Table 
(2) that wheat production has been steadily increasing during the three sub-periods, where it 
increased from 6.38 to 7.59, and then to 8.32 million tons, respectively. In the same time, wheat 
consumption increased from 11.34 to 12.12, and then to 15.8 million tons during the three sub-
periods, respectively, which resulted in increasing average imported quantity of wheat from 4.98 
million tons worth US$ 727.8 million during the first sub-period to 7.48 million tons worth US$ 2.26 
billion during the third sub-period. Self-sufficiency in wheat increased from 56.22% to 59.64% 
between the first and second sub-periods, and then declined to 52.68% during the third sub-period 
due to the continuously increasing population. Regression analysis equation listed in Table (4) 
indicate that wheat area followed a statistically significant increasing trend at an annual rate of 0.058 
thousand feddans. Similarly, wheat imported and consumed quantities followed statistically 
significant increasing trends at annual rates of 0.530 and 0.725 million tons during the study period, 
respectively. Analysis results regarding other variables proved statistically insignificant.

Table 4: Regression equations for wheat crop grown in Egypt over the period 1998-2012.

Maize Crop:
Maize ranked second after wheat in terms of importance to Egypt, where it is used for 

extraction of vegetable oil, in addition to mixing with wheat flour for bread making. Maize is also 
used in several food processing industries and in processing of animal feed (3). Maize area increased 
from 807.63 thousand hectares during the first sub-period (1998-2002) to 825.1 thousand hectares 
during the third sub-period (2008-2012), which is the result of efforts exerted to achieve the goals of 
various agricultural development strategies. Maize yield amounted to 7.633 and 7.821 tons/hectare 
between the two mentioned sub-periods, respectively. Average production of maize increased from 
6.16 million tons during the first sub-period (1998-2002) to 6.43 million tons during the second sub-
period (2003-2007) due to the achieved improve in yield that recorded a high of 8.071 tons/hectare; 
then declined to 6.21 million tons during the third sub-period (2008-2012) as a result of the political 
turbulences that prevailed as of 2011. In the same time, maize consumption increased from 10.52 to 
10.95, and then to 10.62 million tons during the three sub-periods, respectively, which resulted in 
increasing average imported quantity of maize from 4.36 million tons worth US$ 553.6 million 
during the first sub-period to 4.41 million tons worth US$ 1.232 billion during the third sub-period. 
As for average self-sufficiency in maize during the three sub-periods, it recorded 58.56%, 58.33%, 
and 60.39%, respectively. Regression analysis results regarding the mentioned variables proved all 
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statistically insignificant.

Rice Crop:
Rice is a major grain crop for Egypt, where it ranks on top of the export crops. Average area 

of rice increased from 608.99 thousand hectares during the first sub-period (1998-2002) to 653.3 
thousand hectares during the second sub-period (2003-2007), but then declined to 597.26 thousand 
hectares during the third sub-period (2008-2012), which is a result of efforts exerted to achieve the 
goal of reducing rice area in Egypt’s Agricultural Development Strategy Till 2017 due to consuming 
large quantities of water. Efforts exerted to develop new high yielding varieties achieved success, 
where average yield of rice reached 9.195 tons/hectare during the first sub-period, and further 
increased to 9.586 tons per hectare during the third sub-period. Average production of rice amounted 
to 5.599, 6.433, and 5.555 million tons during the three sub-periods, respectively. In the same time, 
rice consumption amounted to 5.144, 6.259, and 5.593 million tons during the three sub-periods, 
respectively, which opened the door for rice exports that amounted to 457.53 thousand tons worth 
US$ 114.49 million during the first sub-period; 781.44 thousand tons worth US$ 235.31 million 
during the second sub-period; and 388.31 thousand tons worth US$ 227.1 million during the third 
sub-period. As for average self-sufficiency in rice, it recorded 108.85%, 106.5%, and 106.23% 
during the three sub-periods, respectively (Table 2). Regression analysis results regarding the 
mentioned variables proved all statistically insignificant.

Barley Crop:
Barley is considered a low-importance feed crop in Egypt because it is grown in the same season as 
wheat, and therefore wheat has the priority due to the high importance it represents in bread making. 
Barley is usually grown under rainfed irrigation on the coastline of the Mediterranean Sea, and in 
Sinai. Average area of barley reached 49.65, 72.65, and 51.85 thousand hectares during the three 
study sub-periods (1998-2002), (2003-2007) and (2008-2012), respectively. Barley yield reached 
2.242, 2.352, and 3.053 tons/hectare during the three study sub-periods, respectively. It is also clear 
from Table (2) that average production quantity of barley amounted to 111.3, 160.55, and 133.28 
thousand tons during the three sub-periods, respectively. As for average self-sufficiency in barley, it 
recorded 93.58%, 98.39%, and 93.42% for the three sub-periods, respectively. Average imported 
quantity of barley amounted to 7.64, 2.96, and 16.39 thousand tons during the three study sub-
periods, respectively. Regression analysis results regarding the mentioned variables proved all 
statistically insignificant.

Grain Crops in Tunisia:
Average area of grain crops in Tunisia increased from 1.405 million hectares during the first 

sub-period (1998-2002), to 1.568 million hectares during the second sub-period (2003-2007), but 
then declined to 1.37 million hectares during the third sub-period (2008-2012). Average production 
quantity of grain crops amounted to 1.038, 2.304, and 2.149 million tons during the three sub-
periods, respectively (Table 5). Average consumption quantity of grain crops amounted to 3.685, 
4.657 and 4.859 million tons during the three sub-periods, respectively. As for imports, average 
quantity of imported grain crops amounted to 2.590 million tons worth US$ 372.9 million; 2.473 
million tons worth US$ 469.8 million; and 2.735 million tons worth US$ 862.4 million during the 
three sub-periods, respectively. In Tunisia, average self-sufficiency in grains reached 35.49%, 
49.59%, and 43.19% during the three sub-periods, respectively. Regression analysis results 
regarding the mentioned variables proved all statistically insignificant.
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Table 5: The production of grain crops in Tunisia during the period (1998-2012 ).

Source: 

Wheat Crop:
Wheat ranks on top of the grain crops grown in Tunisia. Production quantity of wheat 

represented 78.5% of the total production of grain crops during the study period 1998-2012. Average 
wheat area increased from 907 thousand hectares during the first sub-period (1998-2002) to 984.6 
thousand hectares during the second sub-period (2003-2007) due to the efforts exerted in the 
framework of Agricultural Development Strategies. However, it then declined to 751 thousand 
hectares during the third sub-period (2008-2012). But efforts seeking agricultural development 
succeeded in developing new high-yielding varieties of wheat, which resulted in increasing average 
yield of wheat from 1.132 tons/hectare during the first sub-period (1998-2002), to 1.637 tons/ 
hectare during the second sub-period (2003-2007), then further to 1.764 tons/hectare during the third 
sub-period (2008-2012). It is clear from Table (5) that average production quantity of wheat 
amounted to 1.03, 1.61, and 1.2 million tons during the three sub-periods, respectively. Average 
consumption of wheat amounted to 2.3, 2.8, and 2.8 million tons during the three sub-periods, 
respectively. As for self-sufficiency, it reached 44.6%, 56.79%, and 42.94% on average during the 
three sub-periods, respectively, which resulted in increasing average quantity and value of wheat 
imports from 1.43 million tons worth US$ 227.27 million during the first sub-period, to 1.615 
million tons worth US$ 521.5 million during the third sub-period.

Maize crop:
Maize is not grown in Tunisia. Rather, the country depends on imports to cover 

consumption needs. It is clear from Table (5) that average quantity consumed of maize amounted to 
662.5 thousand tons during the first sub-period (1998-2002), and 853.23 thousand tons during the 
third sub-period (2008-2012). Average quantity and value of imports amounted to 701.47 thousand 
tons worth US$ 90.4 million during the first sub-period; whilst amounted to 853.45 thousand tons 
worth US$ 225.7 million during the third sub-period. The quantity of re-exported maize declined 
from 4.92 thousand tons during the first sub-period to 1.1 thousand tons during the third sub-period.

Rice Crop:
Rice has no importance in Tunisia thus is not at all grown there; especially that it requires 

large amounts of irrigation water, whereas most cultivations in Tunisia are rainfed. Based on that, 

www.aoad.org
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rice is not a major crop for Tunisia, either in terms of production or consumption. Findings showed 
that rice consumed quantity in Tunisia exactly equals the quantity of imported rice, estimated at 
13.59 thousand tons on average during the first sub-period (1998-2002); 16.99 thousand tons on 
average during the second sub-period (2003-2007); and 11.93 thousand tons on average during the 
third sub-period (2008-2012).

Barley Crop:
Barley ranks second after wheat in terms of importance based on the production quantity 

that accounted for 32.73% of Tunisia's total production of grain crops during the study period 1998-
2012. Average barley area increased from 497.58 thousand hectares during the first sub-period 
(1998-2002), to 556.54 thousand hectares during the second sub-period (2003-2007), and then to 
631.70 thousand hectares during the third sub-period (2008-2012). But the exerted agricultural 
development efforts succeeded in improving barley yield, which resulted in increasing average yield 
from 0.513 tons/hectare during the first sub-period (1998-2002), to 1.017 tons/hectare during the 
second sub-period (2003-2007), and then to 1.22 tons/hectare during the third sub-period (2008-
2012). It is clear from Table (5) that average production of barley amounted to 255.2, 577.25, and 
514.49 thousand tons during the three sub-periods, respectively. In the same time, Average 
consumption of barley amounted to 677.58, 1089.1, and 811.64 thousand tons during the three sub-
periods, respectively. As for self-sufficiency, it recorded 37.66%, 53.84%, and 63.39% during the 
three sub-periods, respectively. 

It is also clear from Table (5) that average quantity and value of barley imports amounted to 
434.13 thousand tons worth US$ 49 million during the first sub-period; 512.22 thousand tons worth 
US$ 94.18 million during the second sub-period; and 297.15 thousand tons worth US$ 79.3 million 
during the third sub-period. Regression analysis results regarding the mentioned variables proved all 
statistically insignificant.

The T test performed to compare between the outcomes of agricultural development 
strategies with respect to improving wheat and barley yields in Egypt and Tunisia proved 
insignificant, where the T value for wheat crop reached 29.193, whilst reached 6.402 for barley, but 
efforts exerted to achieve agricultural development in Egypt outperformed those exerted in Tunisia. 

RECOMMENDATIONS:
1.It is recommended to expand wheat area in Egypt to 2.43 million hectares by 2017, in addition to 
exerting efforts to achieve the goals of the planned Agricultural Development Strategy, which targets 
increasing maize area to 21 million hectares, and reducing rice area to 5.6 million hectares in order to 
rationalize the use of irrigation water as set in Egypt's Agricultural Development Strategy Till 2030. 
As for Tunisia, it is recommended to exert efforts to increase wheat and barley areas to 1700 and 600 
million hectares.
2.It is recommended to increase wheat yield to a figure higher than that achieved during the period 
2003-2007, which amounted to 6.491 tons/hectare. Cultivating the new high-yielding varieties such 
as Misr 1, Misr 2, Sods 12, Sods 13, and Bani Swaif 6 can help increase wheat production to 15.773 
million tons by 2017. Moreover, increasing maize yield to 8.321 tons/hectare can help increase 
maize production to 8.321 million tons, which can be achieved by cultivating the newly developed 
high-yielding single and triple hybrid varieties. In addition, efforts should be exerted to increase rice 
yield until 2017 at the same rate of increase achieved during the sub-period 2003-2007 as compared 
to that achieved during period 1998-2003, i.e., 7.5%, especially after developing the new high-
yielding, low water-consuming varieties such as Orabi 1 and Orabi 2. As for Tunisia, it is 
recommended to grow the new high-yielding varieties of wheat and barley.
3.It is highly recommended to rationalize per capita consumption of wheat, maize, and rice in Egypt. 
Wheat consumption is supposed to remain at the level of 190 kgs/year, whereas per capita 
consumption of maize should be reduced from the current 160 kgs/year to 130 kgs/year, which is the 
average consumption at the world level, assuming that rice consumption remains at the currently 
prevailing level of 74 kgs. As for Tunisia, efforts should focus on reaching the world level of wheat 
and barley consumption.
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4.It is highly recommended to reduce losses during storage, which can be achieved by building new 
recent silos. Losses during all the marketing and processing stages should also be reduced. In 
addition, it is recommended to improve bread making to reduce losses in the consumed bread, which 
finally leads to reducing per capita consumption of wheat in turn.
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