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ABSTRACT 
 
Wheat is on top of the food crops Egyptian population depends on in daily food consumption, i.e., wheat is the staple food for 
Egyptians. The continuous increase in demand for wheat coupled with the shortage of domestic production despite the improve in 

average yield per feddan that amounted to 18.5 ardabs at the country level resulted in increasing wheat imports to 8.3 million tons 

worth US$ 3196 million in 2012, which can be explained by the limited agricultural land area thus difficulty of horizontal expansion. 
Therefore, the study aimed to investigate the possibility of increasing wheat production without negatively influencing other crops by 

studying the possibility of adopting terrace farming, and identifying the associated impacts on farmers and the national income. To 

achieve such objectives, a field sample of 40 wheat farmers has been drawn from Sharkia Governorate, of which that terrace farming of 
wheat outperformed traditional farming, As for the methodology, the study depended on descriptive and analytical statistical methods 

in explaining the achieved results.The study of sample showes that are where it led to increasing net revenue per feddan by 32.3%; 

increasing revenue per invested pound by21%; and increasing production per feddan by 19.3%. As for studying the possibility of 
generalizing terrace farming on 50% of the wheat acreage inside the valley, results indicated that wheat production can be increased by 

2.086 million tons that helps save US$ 803 million from the value of wheat imports. In addition, farmer’s revenue can be increased by 

LE 3771/feddan. Therefore, the study recommended supporting and encouraging farmers’ adopting of terrace farming in order to 
improve the standards of living of farmers in specific, and to ease the burden on the country’s Balance of Trade in general.  
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INTRODUCTION 

 

 Wheat is on top of the food crops Egyptian population depends on in daily food consumption. In other 

words, wheat is the staple food for the Egyptian population. Wheat grains are used for the production of bread 

and macaroni, whereas wheat straw is used as a basic feed for animals. Therefore, the Government of Egypt 

(GOE) devotes special attention for increasing wheat production, either vertically by increasing yield per 

feddan, or horizontally through expanding wheat cultivated area by encouraging farmers cultivate wheat crop, 

which helps face the growing increase in population thus demand for wheat and wheat products that led to 

increasing wheat imports, which adds extra burden to the Country’s budget. It is worth noting that wheat 

imports amounted to 8.3 million tons worth US$ 3196 million in 2012. However, despite the improve in average 

wheat yield that reached 18.5 Ardabs/feddan at the country level, (Agricultural Research Center, Wheat 

Research Program 2012), there still is a wide gap between domestic wheat production and consumption, forcing 

the Government to import the wheat used for producing subsidized bread. The National Wheat Research 

Program has been established with the aim of maximizing domestic wheat production in order to achieve the 
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highest possible self-sufficiency rate, and to attain the strategic safety limit, equivalent to 80 to 90% of the total 

domestic wheat consumption, a goal that faces several obstacles on top of the growing increase in population. 

[2]. 

 

Study Problem: 

 One of the main obstacles facing horizontal expansion in wheat cultivations is the presence of a strong 

competitor, namely, winter crops, especially fodder crops, of which Egyptian clover is the most important one, 

in addition to the increase in broad beans acreage in order to meet domestic demand for broad bean. In the light 

of the limited agricultural land area, it is very difficult to expand wheat acreage, the demand for which increases 

year-over-year. Therefore, the gap between domestic wheat production and consumption is widening. 

 

Study objective: 

 The study aims to identify the farming method that helps increase wheat production in the light of the 

limited agricultural land area in Egypt by studying the possibility to adopt another farming method, namely, 

terrace farming. The study also aims to assess the economic and social returns achieved from adopting such 

farming method by comparing between terrace and traditional farming of wheat, and the associated impacts on 

wheat farmers and the national income. 

 

Methodology and Sources of Data: 

 The study mainly depended on published and unpublished data from the Ministry of Agriculture and Land 

Reclamation (MOALR), besides the electronic Website of the Central Agency for Public Mobilization and 

Statistics (CAPMAS). In addition, the study depended on primary data collected from a sample of wheat 

farmers in Sharkia Governorate, including those who adopt cultivation on terraces and those who adopt 

traditional farming. As for the methodology, the study depended on descriptive and analytical statistical 

methods in explaining the achieved results. 

 

RESULTS AND DISCUSSION 

 

First: Current Situation of Wheat Production in Egypt: 

 Studying wheat production and consumption over the period 2009-2012 (Table 1) indicates that wheat 

production increased from 8520 thousand tons in 2009 to 8795 thousand tons in 2012, which is a 3.2% increase 

in produced quantity. Data also indicate that domestic wheat consumption increased from 14490 to 15782 

thousand tons between the two years, which is 8.9% increase between the beginning and the end of the study 

period. Such situation resulted in increasing the food gap in wheat by 17%, and reducing self-sufficiency in 

wheat from 58.8% to 55.7%, which is a 3.1% decline in self-sufficiency. The increase in domestic wheat 

consumption is mainly due to the year-over-year growing increase in population, which requires taking actions 

to face the growing demand for wheat. This objective can be achieved by several ways, of which horizontal and 

vertical expansions in wheat production is a viable way. 
 

Table 1: Wheat Production, Consumption, and Gap in Egypt over the Period 2009-2012. 

Year Production consumption gap self-sufficiency% 

2009 8520 14490 (5970 ) 58.8 

2010 7170 12700 (5530 ) 56.5 

2011 8371 14026 (5655 ) 59.7 

2012 8795 15782 (6987 ) 55.7 

Average 8214 14250 (6036 ) 57.7 

Source: Central Agency for Public Mobilization and Statistics 2013, Cropping Pattern Food Balance, , 2009-2012. 

- (*) Value between bracts is negative. 

-Value is in thousand tons. 

 

Second: Economic Importance of Wheat Cultivation on Terraces: 

 Wheat cultivation in Egypt faces several obstacles, one of which is the horizontal expansion. Such obstacles 

can be divided into two types, obstacles faced inside the valley, and obstacles faced outside the valley. The main 

obstacle faced inside the valley is the absence of a balanced price policy that takes into account inputs cost; 

whereas the main obstacle faced outside the valley is water scarcity in new land regions, which requires using 

sophisticated irrigation systems at a high cost due to the high cost of electricity, lifting equipment, etc. In 

response, farmers turn to cultivating either export crops, or highly remunerating crops to enable them cover the 

high production cost. 

 Therefore, the Government of Egypt devotes great attention to increasing wheat production with the help of 

national research centers by adopting terrace farming, which is a highly efficient cultivation method that returns 

a high yield, and saves 25 to 40% of the recommended seeding rate under traditional farming, where only 30 to 

40 kgs of seeds per feddan are used instead of the normal seeding rate, estimated at 70 kgs per feddan, which 
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helps increase branching, and achieve larger size of spikes and heavier weight of grains, resulting in positive 

impact on the overall production of wheat. Wheat cultivation on terraces also helps save 25% of the irrigation 

water consumed under traditional farming, where wheat is irrigated from canals adjacent to the terraces through 

infiltration. Such farming method has been experimented in some extension fields, in addition to some fields 

that belong to farmers. Terrace farming also raises the obtained yield per feddan by 5 to 6 ardabs per feddan, 

and is characterized by reducing the chances of wheat dormancy after irrigation in case the wind is slow, 

increasing the efficiency of fertilizer use, especially that of Nitrogenous fertilizers, due to the fact that it reduces 

fertilizer washing though irrigation control. Terrace farming also saves irrigation water, which allows reaching 

optimum use of fertilizer and increasing wheat production 
(6)

. (United Nations 2012). 

 

Terrace Farming Methods: 

a. Drilling: 

 First, 100-120 centimeters wide terraces are built, in which wheat seeds are drilled into 10-centimeter 

distant furrows and irrigated until saturation without flooding. After that, irrigation is done in the spaces 

between terraces only. Seeding rate under this method is only 45 kg/feddan, and some farmers were able to use 

only 30 kgs/feddan. 

 

b. Seed Planters: 

 After performing land services, smoothing, and leveling, wheat seeds are planted at a seeding rate of 

45kg/feddan. Terraces are then built and canals are cut through land. The soil is then irrigated until saturated 

without flooding, after which irrigation is done in the spaces between terraces only so that water does not reach 

the back of terraces. 

 

c. Broadcast Seeding: 

 Under this method, wheat is planted at a seeding rate of 45 kg/feddan. Terraces are then built as described 

under the previous planting method. Irrigation of terrace cultivated fields should be done in the spaces between 

terraces without flooding the back of the terrace. 

 

Study Sample: 

 A sample of wheat farmers has been drawn from Sharkia Governorate to help achieve the study objectives. 

The sample comprised 40 farmers, 20 of which adopt terrace farming, whereas the other 20 adopt traditional 

farming. Sharkia is one of the first Governorates in which wheat cultivation on terraces has been applied. 

Terrace farming has been experimented by the Agricultural Research Center by establishing extension fields in 

several regions, which proved that terrace farming raises yield per feddan of wheat to 30 Ardabs, saves about 

50% of the seeds used in traditional farming, and saves irrigation water due to using modern irrigation systems 

instead of flood irrigation. Terrace farming also helps achieve even distribution of fertilizer 
.
 (Central Agency 

for Public Mobilization and Statistics 2012). 

 The total area on which Sharkia Governorate applied terrace farming is estimated at 51 thousand feddans. 

New wheat seed varieties have been planted including Gemmeza 7, 9 , Seds 11 and 12; Giza 168; and Sakha 93 

and 94. Such varieties returned a yield of 29 Ardabs per feddan in some fields
 .

 (Mohee Eldin Awdalla 

2015).Terrace farming is characterized by saving around 50% of the seeding rate, in addition to saving about 20-

25% of the required irrigation water. Experiments performed in extension fields proved that terrace farming 

improves the efficiency of soil fertilization, especially that of Nitrogenous fertilizers, in addition to achieving 

more branching and better size and weight of wheat grains due to reducing the seeding rate, which positively 

affects total production. (Mohee Eldin Awdalla 2015). 

 

Study Sample Characteristics: 

 Area cultivated using terrace farming averaged 2.06 feddans at the study sample’s level, and ranged 

between a minimum of 0.5 feddan and maximum of 4 feddans; whereas area cultivated using traditional farming 

averaged 1.2 feddans at the study sample’s level, and ranged between a minimum of 0.5 feddan and maximum 

of 2 feddans. 

 Yield per feddan under terrace farming averaged 20.4 ardabs at the study sample’s level, and ranged 

between a minimum of 16 ardabs and maximum of 23 ardabs; whereas yield per feddan under traditional 

farming ranged between a minimum of 16 ardabs and maximum of 19 ardabs. 

 

Cost Items of Wheat Cultivated Under Traditional and Terrace Farming Methods: 

 Agricultural production cost includes two types of cost, fixed cost and variable cost. Fixed cost is the cost 

of fixed inputs that remains constant and does not vary with the change in production size. In contrast, variable 

cost is the cost that varies with the change in production size. It comprises the cost of agricultural operations in 

addition to the cost of inputs. 
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 Studying variable costs at the level of the study sample and comparing the cost items of both farming 

methods in Sharkia Governorate indicates that total variable cost under terrace farming averaged LE 3058 

compared to LE 2790 under traditional farming (Table 2). As for the relative importance of cost items, it was 

found that labor cost per feddan ranked first under both methods, where it amounted to LE 1425 representing 

46.5% of the total variable cost per feddan under terrace farming, whilst amounted to LE 796 representing 

28.5% of the total variable cost under traditional farming. Cost of mechanical work per feddan represented 

17.8% of the total variable cost under terrace farming compared to 26.5% under traditional farming. As for the 

cost of seeds per feddan, it represented 18.2% of the total variable cost under terrace farming compared to 22% 

under traditional farming. The cost of Nitrogen fertilization per feddan amounted to LE 200 representing 6.5% 

of the total variable cost under terrace farming, whilst amounted to LE 270 representing 9.7% of the total 

variable cost under traditional farming. It is also clear from table (2) that manure represented 6.3% of the total 

variable cost per feddan under terrace farming, compared to 8.3% under traditional farming; whereas pesticides 

represented 1.5% of the total variable cost per feddan under terrace farming, compared to 2% under traditional 

farming; and finally transportation cost represented 3% of the total variable cost per feddan under both farming 

methods. 
 

Table 2: Cost Items of Wheat Production in Sharkia Governorate In 2013. 

Items manner terraces % of total traditional farming % of total 

Human labor 1425 46.6 796 28.5 

Mechanical work 545 17.8 741 26.5 

Seeds 556 18.2 614 22.0 

Nitrogen fertilizer 200 6.5 271 9.7 

Farmyard manure 191 6.3 227 8.3 

Pesticides 45 1.5 56 2.0 

Transportation 96 3.1 83 3.0 

Total 3058 100 2790 100 

Source: Study Sample Data 2013. 

 

Comparison between Main Economic Indicators for Terrace and Traditional Wheat Farming Methods: 

 Table (3) presents a comparison between main economic indicators for wheat cultivated under terrace and 

traditional farming methods at the level of the study sample. Results indicate the following: 

 Total Variable Cost: variable cost is the cost of production inputs required for performing the production 

process. It varies with the changes in the size of production. It is the sum of total cost less the cost of rent. 

Average variable cost at the sample level amounted LE 3058 under terrace farming, compared to LE 2790 under 

traditional farming, indicating that total variable cost is 9.6% higher under terrace farming.  

 Total Revenue: is the value of the main crop (wheat), plus the value of associated secondary product. It is 

clear from table (3) that total revenue received from wheat planted using terrace farming averaged LE 9053, and 

ranged between a minimum of LE 7860 and a maximum of LE 9800, whereas total revenue received from wheat 

planted under traditional farming averaged LE 7334, , and ranged between a minimum of LE 6450 and a 

maximum of LE 8360. This means that total revenue received from wheat cultivated under terrace farming is 

23.4% higher than that received from wheat cultivated under traditional farming. 

 Net Revenue Per Feddan: net revenue per feddan of wheat planted under terrace farming averaged LE 6011, 

and ranged between a minimum of LE 5285 and a maximum of LE 7080, whereas net revenue per feddan of 

wheat planted under traditional farming averaged LE 4545, and ranged between a minimum of LE 3975 and a 

maximum of LE 5075, which means that net revenue per feddan of wheat planted under terrace farming is 

32.3% higher than that received from wheat planted under traditional farming. 

 Net Revenue Per Pound Invested In Variable Cost: net revenue per invested pound averaged LE 1.97, and 

ranged between a minimum of LE 1.35 and a maximum of LE 2.6, whereas net revenue per feddan of wheat 

planted under traditional farming averaged LE 1.63, and ranged between a minimum of LE 1.26 and a 

maximum of LE 2.08, which means that net revenue per pound invested in wheat planted under terrace farming 

is 21% higher than that received from wheat planted under traditional farming. 

 Revenue Per Ardab Of Wheat: revenue per ardab of wheat planted under terrace farming averaged LE 290, 

and ranged between a minimum of LE 253 and a maximum of LE 308, whereas revenue per ardab of wheat 

planted under traditional farming averaged LE 274, and ranged between a minimum of LE 243 and a maximum 

of LE 317, which means that net revenue per ardab of wheat planted under terrace farming is 5.8% higher than 

that received from wheat planted under traditional farming. 

 Cost Per Ardab Of Wheat: Cost per ardab of wheat planted under terrace farming averaged LE 147 

compared to LE 171 under traditional farming averaged, which means that cost per ardab of wheat planted 

under terrace farming is 14% lower than that of wheat planted under traditional farming. 

 It is therefore clear that terrace farming resulted in increasing wheat production per feddan by 19.3%, in 

addition to 32.3% increase in net revenue per feddan. Moreover, terrace farming resulted in reducing production 

cost per ardab of wheat by 14%, which is of great benefit to the society and the country as it is expected to 
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increase domestic wheat production, besides increasing the social return as a result of increasing farmer's 

income. 
 
Table (3): Main Economic Indicators at the Level of Wheat Farmers' Sample in Sharkia Governorate (value in LE). 

Items terrace farming traditional farming Change% 

 

Total variable costs 3058 2790 9.6 

Total Revenues 9070 7334 23.7 

Net Revenue Per Feddan 6012 4545 32.3 

Net Revenue Per Pound 1.97 1.63 21.0 

Cost Per Ardab 147 171 (14 *)

Revenue Per Ardab 290 274 5.8 

Source: Study Sample Data 2013 
(*) value between bracts is negative. 

 

Economic Advantages of Generalizing Terrace Farming: 

First: Generalization of Terrace Farming in Sharkia Governorate: 

A. Generalization of Terrace Farming According To Cultivated Wheat Variety: 

 In 2012, Wheat cultivated area in Sharkia Governorate amounted to 425 thousand feddans representing 

13.5% of the total area under wheat at the country level. Sharkia's total wheat production amounted to 7.6 

million ardabs representing 13% of the country's total production. Sharkia is one of the Governorates which 

wheat yield is very close to average yield at the country level, where it reached 17.95 ardabs compared to 18.55 

ardabs at the country level, i.e., it is equivalent to 96.8% of the country level's average yield. Wheat varieties 

grown in Sharkia are considered of the high yielding varieties recommended by the Ministry of Agriculture and 

Land Reclamation including Gemmeza 7 and 9, Seds 12. Giza 168, and Sakha 93 and 94. Based on the results 

achieved in extension fields, average yield of such varieties amounted to 29 ardabs, which is 61.5% higher than 

the current yield in Sharkia Governorate. Generalizing wheat cultivation on terraces in the old lands of Sharkia's 

using the previously mentioned varieties should take into consideration cultivating each variety in its region in 

order to maintain yield per feddan for each variety based on soil properties. 

 As clear from table (4), the most important varieties in terms of cultivated area is Sakha 93 (49.7%); Giza 

168 (30.5%); and Sakha 94 (12.9%). It is also clear that quantity produced after generalizing terraces farming 

increased by 25% due to the fact that terrace farming system makes one feddan equivalent to one and quarter of 

a feddan. Wheat production amounted to 8386.1 thousand ardabs under terrace farming compared to 6708.9 

thousand ardabs under traditional farming, which is a difference of 1677 thousand ardabs equivalent to 256.1 

tons worth U$ 96.858 thousand (based on a price per ton of US$ 385), for the mentioned varieties and the 

varieties s designated by the Ministry of Agriculture and Land Reclamation in 2012. 

 
Table 4: Predicted Production of Wheat Varieties Cultivated in Old Lands under Terrace Farming in Sharkia Governorate.  

varieties Area 
1000 feddan 

Yield 
Ardab/Feddan 

Production 
1000 Ardab 

Expected 
production 

1000 Ardab 

Ratio to the total 
area% 

 

Giza 168 112.24 18.76 2105.3 2631.6 30.5 

Sakha 93 182.81 17.65 3227.3 4034.1 49.7 

Sakha 94 47.34 18.68 884.2 1105.3 12.9 

Gemmeza 9 21.74 19.09 415.1 518.9 5.9 

Gemmeza 7 2.1 21.28 45.3 56.6 0.006 

seds 12 1.6 20.22 31.7 39.6 0.004 

Total 367.83 _ 6708.9 8386.1 _ 

- Source: Bulletin of Agricultural Economics and Statistics, the Central Administration of Agricultural Economics, Ministry of 
Agriculture and Land Reclamation, 2012.  

 

B. Generalization of Terrace Farming Based On the Study Findings: 

 Total wheat acreage in Sharkia Governorate amounted to 425 thousand feddans, of which 379.1 thousand 

feddans are Old Lands, and 45.9 thousand feddans are New Lands. Results of suggesting the generalization of 

wheat cultivation on terraces in Old Lands are presented in Table (5). Based on the study sample results, it is 

suggested to apply terrace farming on the whole area of Old Lands, besides New-Land areas where wheat is 

planted under tradition farming. It is clear from the table that total production obtained under implementing this 

suggestion amounted to 8.427 million ardabs, which is 0.797 million ardab higher than the current situation. Net 

revenue per feddan of wheat amounted to LE 4891 compared to LE 4282 under the current situation, which is 

LE 545 higher. In addition, the suggestion shall save 830 m
3
 of irrigation water. 

 

Second: Generalization of Terrace Farming over 50% of the Country Level’s Wheat Acreage: 

 In 2012, total wheat acreage at the country level amounted to 3.16 million feddans. Around 2.556 million 

feddans of this total are Old Lands inside the valley. The study suggests starting to generalize wheat planting by 
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terrace farming on 50% of the total wheat acreage in Old Lands inside the valley at the country level, i.e., 1.278 

million feddans of Old Lands, besides 184 thousand feddans of New Lands inside the valley that have been 

cultivated by traditional farming. Table (5) indicates the possibility of achieving a total production of 41.288 

million ardabs, of which 38.34 million are obtained from adopting terrace farming, a farming method that 

proved yielding 30 ardabs of wheat per feddan, in addition to 2.948 million ardabs obtained from planting the 

rest of New Lands using traditional farming. Such produced quantity of wheat is 13.909 million ardabs higher 

than the total production obtained from the same area when cultivated using traditional farming that yields only 

18.5 ardabs per feddan at the country level. This increase is equivalent to 2.086 tons that help cover 29.9% of 

Egypt’s total wheat imports, thus saves around US$ 803 million based on the price per ton of wheat in 2012, 

which amounted to US$ 385 
(4)

 ( Bulletin of Agricultural Economics, 2012) . Such produced quantity is 

predicted to cover 13.2% of Egypt’s total consumption (based on the estimates of 2012), which helps increase 

self-sufficiency from 55.7% to 70% thus approach the strategic safety limit, in addition to saving 639 million 

cubic meters of irrigation water, which can be utilized in cultivating wheat on terraces over 336 thousand 

feddans in some other regions to obtain 6221.8 thousand ardabs of wheat (based on a yield of 18.5 ardabs), 

which is very close to the actual production of wheat in Sharkia Governorate under the current traditional 

farming method. Moreover, farmer’s revenue is predicted to increase from LE 4430 to LE 8201, which is LE 

3771 higher. 
 

Table 5: Economic Returns of Generalizing Wheat Cultivation on Terraces in Sharkia Governorate and at the Country Level.  

 

Variable 
Sharkia Governorate 50% of The Country Level Wheat Acreage 

Current 

Situation 

Proposed Situation Current 

Situation 

Proposed Situation 

Old 

Lands 

 Old Lands Old 

Lands 

New 

Lands 

Total 

Area 425 379.1 45.9 425 1462 1278 184 1462 

Yield 17.95 20.4 15.18 - 18.55 30 16.02 - 

Total Production 7.63 7.73 0.697 8.427 27.379 38.34 2.948 41.288 

Variable Cost/Fed 2901 3058 2901 - 3062 3058 3062 - 

Total Cost 1232 1159 133 1292 4476 3908 563 4471 

Total Revenue 3052 3092 278.8 3370.8 10952 15336 1.179 16515 

Net Revenue 1820 1933 145.8 2078.8 6476 11428 562 11990 

Revenue/Fed 4282 5099 30177 4891 4430 8942 3054 8201 

Total Irrigation Water 1020 720 110 830 3509 2428 442 2870 

Source: - Study Sample’s Data 

 

- Bulletin of Agricultural Economics and Statistics, the Central Administration of Agricultural Economics, 

Ministry of Agriculture and Land Reclamation, 2012.  

- Area in thousand feddans; yield in ardab; production in million ardabs; total cost, total revenue, and net 

revenue in LE million; net revenue per feddan in LE; quantity of irrigation water in million cubic meter. 

 

Recommendations for Increasing Wheat Acreage Inside and Outside the Valley: 

 Recommendations For Increasing Wheat Acreage Inside the Valley: 

- Expanding wheat cultivation on terraces, 

- Providing the varieties of wheat seeds recommended by the Agricultural Research Center, which are cost-

saving varieties due to using fewer amounts of seeds per feddan, and yielding extra grains. 

- Applying a well balanced price policy that takes into consideration the cost of production inputs and a 

suitable profit that encourages farmers cultivate wheat, where findings indicated differences in the prices of 

inputs between different farmers. 

- Formulating committees for inspecting actual wheat acreage in order to hand out the fertilizer rations for 

actual wheat farmers, either owners or tenants, where some land owners do not hand out the received fertilizer 

ration for his land tenants, but sells it for a higher price. 

 

 Recommendations For Increasing Wheat Acreage Outside the Valley: 

- It is necessary to elect and expand the cultivation of drought and water stress tolerant wheat varieties in 

reclaimed lands outside the valley in order to rationalize the use of irrigation water.  

- Activating, or paying more attention to developing new wheat varieties that tolerate high salinity, either 

water or soil salinity, in addition to disseminating awareness on the currently available high-salinity tolerant 

wheat varieties.  
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