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 Food shortage is one of the critical problems facing Egypt. The limited cultivable land 
area coupled with the growing increase in population resulted in difficulties in covering 
the population’s food needs despite applying modern agricultural methods that aim to 
maximize crop productivity as one of the solutions to address this problem. Under such 
ongoing changes, which are becoming harder year over year, it was imperative to apply 
intercropping, which is one of the agricultural intensification methods that helps in 
maximizing productivity per unit land area through optimum use of available resources. 
The research aimed to study the production cost of those agricultural crops that can be 
grown under intercropping system in some of the Egyptian Governorates. To achieve 
this objective, a questionnaire has been designed to collect the required field data, 
including quantities produced of main and intercropped plants, quantities and costs of 
inputs used, and revenue. Main findings indicated that all of the study crops realized 
positive investment profit. In addition, the implementation of intercropping resulted in 
saving quantities of irrigation water, and reducing the costs of resistance and chemical 
fertilizers. However, labor cost recorder higher figures compared with traditional 
cultivation at the level of the study sample, which can be explained by the small areas 
on which intercropping system has been implemented. 
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INTRODUCTION 

 
Food shortage is one of the critical problems facing Egypt due to the limited cultivable land area and the 

growing increase in population, which reached some 83 million by the beginning of 2014. Both factors resulted 
in difficulties in covering the population’s food needs despite applying modern agricultural methods that aim to 
maximize crop productivity as one of the solutions to address this problem. It is worth noting that Egypt’s 
agricultural lands represent only 4% of the total country area. Therefore, any deterioration in the production 
efficiency of this small area (which also means the destruction of agricultural land’s bioenergy including soil, 
natural plants, and water resources), shall result in more reduction in per capita share of agricultural land, which 
adds to the serious threats to food security 

Under such ongoing changes, which are becoming harder year over year, it was imperative to apply 
intercropping, which is one of the agricultural intensification methods that helps in maximizing productivity per 
unit land area through optimum use of available resources. 
 
Research Problem: 

The research investigates the problem of shortage in agricultural production, especially main crops, which 
resulted in failing to meet the population’s food needs. Shrinks in agricultural lands due to different types of 
encroachments, in addition to the expected shortage in water supply due to climate and environmental changes 
resulted in shrinking the land areas designated to cultivate basic crops. 
 
Research Objectives: 

The research aims to identify the main crops cultivated under intercropping system in some Egyptian 
Governorates, and to identify the production costs and revenues earned from implementing this farming system, 
the findings of which is expected to help offering proper recommendations regarding developing agricultural 
production for concerned policy makers. 
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Methodology and Sources of Data: 
The research depended on descriptive and analytical statistical measures, including percentages and means 

of primary data collected using a purposive sample of farmers adopting intercropping of some major crops in 
some Governorates. In addition, the research depended on secondary data published by the Ministry of 
Agriculture and Land Reclamation (MOALR), the Central Agency for Public Mobilization and Statistics 
(CAPMAS), and some of the electronic websites related to the research subject. 

 
RESULTS AND DISCUSSION 

 
Economic Importance and Nutrition Value of the Study Crops: 
Wheat: 

Wheat is the most important food crop at the world level. Hundreds of millions of people around the world 
depend on wheat-based food products. Wheat is a starchy crop that contains protein, vitamins, and mineral salts 
in the same time. As for wheat flour, it is the basic ingredient for processing a large number of bread, biscuit, 
and pasta products. In addition, wheat straw can be used as coarse fodder and as animal bed. Green wheat plants 
can also be used in feeding animals, whereas immature wheat plants can be harvested and used in processing 
silage for feeding animals.  

Although wheat is one of the major grain crops in Egypt in terms of production, consumption, and foreign 
trade, and despite the fact that it ranks on top of the strategic crops contributing to food security, domestic wheat 
production still fails to cover domestic consumption needs. Therefore, wheat is considered a major import crop, 
where the quantity of wheat imports reached 7.9 million tons in 2013, whilst domestic consumption reached 
17.2 million tons. The late change in some of the wheat exporting countries’ position from exporters to 
importers, like China and India, due to climate changes and population growth, such fact represents a serious 
threat to Egypt's food security, as shown in tables (1). 
 
Maize: 

The importance of maize crop comes from the fact that it is a multipurpose crop. Maize flour is either used 
alone or mixed with wheat flour in making bread and sweets. Maize seeds can also be eaten fresh, boiled, or 
backed with butter and salt. Some nations eat maize grains after crushing, and some varieties are used in making 
popcorn. Maize seeds are also used in animal feed, either whole or crushed. It is the basic ingredient in 
preparing concentrated meals for animals and birds due to containing high percentages of carbohydrates and 
protein. In addition, green maize plants are used as green feed or silage during the winter season. 

Yellow maize is preferred in preparing animal feed as it is characterized by higher grain yield, faster 
production, and palatability to animals. Maize bran, residues remaining from feed processing industry, and 
crushed wheat cobs mixed with molasses are also used as animal feed. 

Other important uses of maize include starch, alcohol, and glue industries. Corn oil is extracted from seed 
embryos, whereas plant residues are used in plastic and paper processing industries. 

It is worth noting that maize is an import crops for Egypt, where total imports amounted to 5833 thousand 
tons in 2013 to supplement the shortage in domestic supply that amounted to 8094 thousand tons only, which 
resulted in failing to meet domestic demand that amounted to 13925 for the same year, as shown in tables (1). 
 
Cotton: 

For a long time, cotton has been one of Egypt’s main crops. It is the basic crude component for the textile, 
fabric, and clothes industries.  In addition, it is used in the oil, soap, and feed processing industries. Egyptian 
cotton is one of the best varieties at the world level due to the fact that it is a long-staple, ultra-soft cotton. 
Therefore, some of the leading countries in the field of ready made clothes are keen to buy it for the high 
international position and reputation over other cotton varieties. During the past years, cotton has been one of 
the main export cops. However, the declining production over the last decade due to less planted areas and the 
higher production costs resulted in many farmers preferring to produce other profitable and exportable crops like 
vegetables, fruits, and medicinal and aromatic plants[1]. On the other hand, Egyptian weaving companies failed 
to pay farmers the cost of the purchased cotton quantities, which resulted in textile and ready made clothes’ 
companies importing either foreign cotton, or threads and yarns to cover the needs of Egyptian factories, a 
situation that put Egyptian cotton in an unstable and unsafe position, as shown in tables (1). 
 
Soybeans: 

Soybean is one of the best nutritious food crops. It is easily digested compared with other leguminous 
crops, and it is one of the richest and cheapest sources of plant protein. Therefore, it is considered the main food 
for humans and animals over the world. A soybean seed contains about 17% oil and 63% flour. About 50% of 
this flour comes in the form of protein. Soybean seeds do not contain carbohydrates, which makes the crop a 
valuable food for diabetics. The crop also contains excellent quality proteins that competes animal protein, while 
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helps in reducing bold cholesterol in the same time (25 grams per day). Soybeans is characterized over other 
leguminous crops by contains all of the basic amino acids necessary for human body to process protein. And 
soybeans’ protein is characterized over animal protein by being fat and cholesterol free.[1] In 2013, soybeans 
production amounted to 26 thousand tons, whereas domestic consumption amounted to 983 thousand tons, and 
imports amounted to 975 thousand tons, as shown in tables (1). 
 
Peanuts: 

Peanut is one of the high economic value crops at the world level. From the agricultural point of view, it is 
one of the land reclamation crops, especially for sandy lands. As from the nutritional point of view, it is an 
important food crop due to the oil content. Peanuts’ oil is characterized by long life, and is used in many food 
industries, and in processing margarine, soap, and some cosmetics. Peanuts also represent a good source for 
vitamins B1 and B2. It contains fixed oil, protein, vitamins, and phosphorus. In addition, it is used in making 
sweets and confectionaries, and cold pressed peanuts provide oil that can be used in medications. Moreover, 
peanut whole grains are considered good nutritious food, and the extracted oil can be used in cocking purposes 
and preserving sardines. Residues of peanut oil extraction industry can be sued as animal meals. Furthermore, 
peanuts’ flour is used processing food for infants with allergies to mother’s milk or formula[1].  

Peanut grains are characterized by having a high nutritional value, especially fat and protein contents. 
Peanuts contain about 50% of fat, 20% of protein, and 14% of soluble carbohydrates. It also contains high 
amounts of vitamins B1 and B2. In 2013, peanut production amounted to 205 thousand tons, whereas domestic 
consumption amounted to 167 thousand tons, as shown in tables (1). 
 
Broad Beans: 

Broad beans is of the most important food crops in Egypt. Most of the population depends on broad beans 
due to its having a high nutritional value, where it contains a high percent of plant protein amounting to 30%, 
which makes it a relative substitute to animal protein, especially that it is much cheaper than all the sources of 
animal protein. In addition, it plays an important role in increasing soil fertility through Nitrogen fixation in the 
soil. Moreover, board beans’ husks and straw are used as feed for livestock and poultry[1]. However, broad 
beans’ planted area declined from 107 thousand feddans to 98 thousand feddans between 2008 and 2013, which 
resulted in reducing total production from 244 to 185 thousand tons between the two mentioned years, i.e., 32% 
decline. In 2013,[2] consumption coverage by production reached as low as 28%, resulting in rising imports to 
425 thousand tons in the same year, as shown in tables (1). 
 
Tomatoes: 

Tomatoes are full of vitamin C and mineral salts. Some still recommend it for those suffering constipation, 
diabetics, and heart patients. Studies and scientific researches indicate that tomato juice helps in reducing 
platelets’ activity in patients with diabetes, which helps to protect them from stroke attack. Other studies 
indicate that eating tomato products instead of taking dietary supplements is the best way for obtaining the 
health benefits of tomatoes. Tomato crop is one of the main export crops, either fresh or processed. In 2013, 
tomato exports amounted to 216 thousand tons, as shown in tables (1). 
 
Table 1: Economic Importance of the Study Crops in 2013/2014Quantity / thousand metric tons 

Crop 
 

production consumption Exports Imports 

Wheat 
 

9460 17210 89 7878 

Faba bean 158 568 15 425 
 
Maize 

8094 13925 2 5833 

soybean 26 983 - 975 
 
peanuts 

205 167 47 9 

Tomatoes 
 

216 216 216 216 

Cottonseed oil 
 

36 36 - - 

Cottonseed 
 

211 211 - - 

Cast Cotton 
 

253 253 - - 

Source:- Egypt's Food Balance Sheet, Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, 
Issue 23, 2013.[3] 

 
 - Ministry of Agriculture and Land Reclamation, the Central Administration for Agricultural Economics 

and Statistics, Bulletin of Agricultural Economics and Statistics, 2013 .[4] 
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Definition of Intercropping: 
Intercropping refers to the process of planting two or more crops in the same area and time, or share a 

specific time period. This may lead to a competition between intercropped plants during the growth season, or 
part of it. Therefore, it is important to devote great care and attention when choosing intercropped plants in 
order to avoid contradictions in environmental needs with the main crop. In addition, harmony in agricultural 
practices is on top of the main conditions that should be satisfied in order to achieve the highest cropping 
advantage per unit area.  

The main benefits of intercropping can be summarized in the following two main points:[5] 

1. Maximizing the investment of environmental conditions by producing two crops that differ in benefiting 
from the surrounding environment. 
2.  Maximizing the investment of unit area planted.  
The importance of intercropping comes from the fact that it aims to achieve the highest economic benefit 

per land area, in addition to maximizing the revenue per cultivated area, and realizing the optimum benefit of 
soil elements.  
 
Objectives of Intercropping: 

1. Intensification of cultivations to realize the highest possible revenue for farmers, 
2. Optimum utilization of agricultural lands, 
3. Maximize the investment of environmental conditions through planting two crops that differ in 

benefiting from the surrounding environment, 
4. Planting lands with green crops that helps enrich the soil with organic matter thus fertility, 
5. A source of animal feed in modern farms, 
6. Maintaining the soil surface from erosion and evaporation factors, 
7. Reducing the consumption of organic matter. 
Intercropping is characterized by helping to save land area, in addition to savings in soil plowing and 

preparation operations, full benefiting from the applied fertilizers, and increasing the revenue per unit area. 
However, one of the disadvantages of intercropping is the increased labor cost due to difficulty in using 

large agricultural machinery. 
 
Results obtained from the Study Sample: 
Study Sample: 

The study depended on data collected from a purposive sample of farmers adopting intercropping in some 
of the Governorates where intercropping is applied, namely Fayoum, Meofia, Qalioubia, Ismailia, and Minya. In 
Fayoum, wheat is intercropped with cotton, whilst tomato is intercropped with wheat; in Qalioubia, tomato is 
intercropped with broad beans and maize, and maize is intercropped with soybeans; in Minya, maize is also 
intercropped with soybeans; and finally, maize is intercropped with peanuts in Ismailia.[6] 

 
Main Variable Cost Items under Intercropping and Relative Importance: 

Data regarding the main production cost items of intercropped plants in the study Governorates are 
presented in table (2), whereas data regarding the main production cost items and relative importance are 
presented in table (3). The following are the main findings: 
 
Intercropped Cotton and Wheat: 

Studying the production cost items of intercropped wheat and cotton, and the relative importance of 
variable costs indicates that total variable cost at the level of Fayoum Governorate amounted to LE 5288, of 
which labor cost represents 29.1%, followed by chemical fertilizers' cost (21.5%), harvesting cost (20.4%), and 
finally irrigation cost (12.7%), as shown in tables (2) and (3). 
 
Intercropped Tomatoes and Wheat: 

Studying the production costs of intercropped tomatoes and wheat indicates that total variable cost at the 
level of Fayoum Governorate amounted to LE 9203, of which harvesting cost represents 38.8%, followed by 
seed cost (15.1%), labor cost (14.3%), and finally chemical fertilizers' cost (11.3%). 
 
Intercropped Tomatoes and Broad Beans: 

Studying the production costs of intercropped tomatoes and broad beans indicates that total variable cost at 
the level of Fayoum Governorate amounted to LE 8217, of which harvesting cost represents 20.6%, followed by 
labor cost (18.2%), seed cost (17.5%), chemical fertilizers' cost (15.4%), and pesticides' cost (9.5%). 
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Intercropped Tomatoes and Maize: 
Studying the production costs of intercropped tomatoes and maize indicates that total variable cost at the 

level of Qalioubia Governorate amounted to LE 8420, of which harvesting cost represents 32.1%, followed by 
seed cost (17.2%), irrigation cost (16.4%), and chemical fertilizers and labor costs, each of which accounted for 
13%. 
 
Table 2: main production cost items of intercropped plants in the study Governorates 2013, (in Egyptian pound). 

Items 
 

Maize and 
Soybeans 

Maize and 
Peanuts 

Tomatoes 
and Maize 

Tomatoes 
and Broad 
Beans 

Tomatoes 
and Wheat 

Cotton and 
Wheat 

Seeds 
 

190 675 1445 1437 1387 313 

Irrigation 
 

605 2500 1380 920 832 670 

Chemical 
fertilizer 
 

1350 2500 1100 1264 1040 1135 

Human labor 
 

1372 700 1095 1497 1313 1541 

Pesticides 
 
Pesticides 
 

40 - 100 780 600 316 

Harvest costs 
 

630 700 2700 1692 3573 1080 

Transportatio
n costs 

220 200 600 626 458 233 

Total variable 
costs 
 

4407 7275 8420 8217 9203 5288 

Rent 
 

5000 2000 2000 3330 3330 3000 

Total costs 
College costs 
 

9407 9275 10420 11547 12533 8288 

Total revenue 4700 14750 24200 18620 12008 16892 
Source: Collected and calculated from a sample of the field study data.[7] 

 
Intercropped Maize and Peanuts: 

Studying the production costs of intercropped maize and peanuts indicates that total variable cost at the 
level of Ismailia Governorate amounted to LE 7275, of which irrigation and chemical fertilizers' cost represents 
34.4% each, followed by labor and harvesting cost, each of  represents 9.6%, then seed cost (9.3%), and finally 
transportation cost (2.7%). 
 
Intercropped Maize and Soybeans: 

Studying the production costs of intercropped maize and peanuts indicates that total variable cost at the 
level of Qalioubia and Minya Governorates amounted to LE 4407, of which labor cost represents 31.1%, 
followed by chemical fertilizers' cost (30.6%), harvesting cost 14.3%, then irrigation cost (13.7%), seed cost 
(4.3%), and finally transportation cost (5%). 

It can therefore be stated that seed cost is the highest variable cost in case of intercropping tomatoes with 
wheat, maize, or broad beans. This can be explained by the high cost of tomato seedlings. The percent of 
harvesting cost has also been high due to the large number of labor required for tomato harvesting, where the 
crop is harvested on successive time periods according to maturity. 
 
Measuring the Economic Efficiency of Intercropped Plants at the Level of the Study Sample: 

Economic efficiency of intercropped plants can be measured by using several indicators like total variable 
cost, total revenue, net revenue per feddan, revenue per invested pound, revenue per feddan, revenue per 
productive unit, and cost per productive unit. 
 
Total Variable Cost: 

Data in table (2) indicate that total variable cost of wheat intercropped with tomatoes in Fayoum 
Governorate amounted to LE 9203, followed by total variable cost of maize intercropped with tomatoes in 
Qalioubia Governorate that amounted to LE 8420. In addition, total variable cost of broad beans intercropped 
with tomatoes in Fayoum Governorate amounted to LE 8213, whereas total variable cost of maize intercropped 
with peanuts in Ismailia Governorate amounted to LE 7275. Moreover, total variable cost of wheat intercropped 
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with cotton in Fayoum Governorate amounted to LE 5288, and finally, total variable cost of maize intercropped 
with soybeans in Qalioubia and Minya Governorates amounted to LE 4407 (Figure 1). 
Total Revenue: 

Data in Table (2) presents the results obtained from calculating total revenue per intercropped feddan. It is 
clear that maize intercropped with tomatoes in Qalioubia Governorate recorded the highest revenue that 
amounted to LE 24200. In addition, total revenue from broad beans intercropped with tomatoes in Fayoum 
Governorate ranked second (LE 18620), followed by total revenue from tomatoes intercropped with wheat in 
Fayoum Governorate (LE 12008). As for wheat intercropped with cotton in Fayoum Governorate, results 
indicate that it ranked fourth with total revenue estimated at LE 16892, whereas total revenue from broad beans 
intercropped with maize in Ismailia Governorate ranked fifth by recording LE 14750. Finally, total revenue 
from maize intercropped with soybeans in each of Qalioubia and Minya Governorates ranked last by recording 
the lowest values amounting to LE 4700.  
 
Percent of Total Revenue to Total Cost: 

Figures in Table (3) show the percent of total revenue to total cost for intercropped plants at the level of the 
study sample and Governorates. It is clear that wheat intercropped with cotton in Fayoum Governorate recorded 
the highest rank with a percent amounting to 3.19%, which means that investment profit (i.e., revenue per 
invested pound) reached about LE 2.09 in this case.  

In addition, the percent of total revenue to total cost for tomatoes intercropped with maize, broad beans, and 
wheat in Qalioubia and Fayoum Governorates  ranked second with percents amounting to 2.87%, 2.27%, and 
1.3%, respectively, which means that revenue per pound invested in intercropped tomatoes and maize at the 
level of Qalioubia Governorate recorded the highest value.  

In Fayoum Governorate, revenue per pound invested in intercropped tomatoes and broad beans amounted to 
LE 1.27, which is higher than that realized from intercropped tomatoes and wheat that reached LE 0.3. Finally, 
revenue per pound invested in intercropped maize and peanuts in Ismailia Governorate amounted to LE 1.03 
(Figure 2). 
 
Table 3: The relative importance of the costs of intercropped crops in the study Governorates in 2013 

Items 
 

Maize and 
Soybeans 

Maize and 
Peanuts 

Tomatoes 
and Maize 

Tomatoes 
and Broad 
Beans 

Tomatoes 
and Wheat 

Cotton and 
Wheat 

Seeds 
 

4.3 9.3 17.2 17.5 15.1 5.9 

Irrigation 
 

13.7 34.4 16.4 11.2 9.0 12.7 

Chemical 
fertilizer 
 

30.6 34.4 13.1 15.4 11.3 21.5 

Human labor 
 

31.1 9.6 13.0 18.2 14.3 29.1 

Pesticides 
 
Pesticides 
 

0.009 - 1.1 9.5 6.5 6.0 

Harvest costs 
 

14.3 9.6 32.1 20.6 38.8 20.4 

Transportatio
n costs 

5.0 2.7 7.1 7.6 5.0 4.4 

Total variable 
costs 
 

100 100 100 100 100 100 

Total 
Revenue to 
cost 
 Total Cost  

1.1 2.03 2.87 2.27 1.3 3.19 

Revenue per 
pound  
 

0.1 1.03 1.87 1.27 0.3 2.19 

Source: Collected and calculated from table (2). 
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Fig. 1: Comparison between the variable costs of producing intercropped plants in Egyptian Pound 

 

 
 
Fig. 2: Investment profit for intercropped plants per pound 

 
Result Discussion & Conclusion: 

Main findings of the current study indicate that all of the intercropped plants realized positive investment 
profit. In addition, intercropping allowed benefiting from several advantages like saving quantities of irrigation 
water, and achieving reductions in the costs of pesticides and chemical fertilizers. However, labor cost recorded 
high figures due to the fact that area planted at the level of the study sample is considered small, in addition to 
the difficulty of using agricultural machinery under intercropping system, which resulted in employing more 
labor thus increased cost of production. 
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