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ABSTRACT 

The estimated volume of agricultural waste is about 35 million tons annually, of which about 23 
million tons of plant waste (about 7 million tons of feed, 4 million tons of organic fertilizers and 12 
million tons of non-profit) and animal waste of about 12 million tons annually 3 million tons as 
organic fertilizer and leaving about 9 million tons per year without benefit), meaning that there are 
about 21 million tons of agricultural waste (plant and animal) annually without benefit and it is 
important to reconsider the definition of the concept of agricultural waste, and to deepen the public 
awareness of the importance of dealing with it as a basic economic resource that achieves its optimal 
use of economic and developmental revenues and the result of its waste and neglect Economic 
burdens and environmental and social disadvantages. It became necessary to activate the interest in 
the recycling of agricultural waste of crops, which constitute a large proportion of waste, and the most 
appropriate means to convert those wastes into materials of economic value, which contribute to 
increasing the productivity of agricultural crops, saving energy and improving the environment and 
increasing self-sufficiency rates. It was found that the average area of maize maize in Fayoum 
governorate is about 2853.90 thousand feddans representing about 95.61% of the total area of study 
crops at the governorate level, While the average area of sorghum crop is about 1008.77 thousand 
feddans representing about 3.34% of the total area of study crops at the governorate level, While the 
area of cotton yield is about 44.454 thousand feddans representing about 1.05% of the total area of 
study crops at the governorate level, as an average during the period (2007 - 2017).  
  
Keywords: Agricultural waste, maize, sorghum, cotton, crop area, economic yield, area, production 

and productivity, relative importance of agricultural waste. 

 
Introduction: 

The area of cultivated land increased from 5.3 million feddans to 7.5 million feddans. The crop 
area increased from 7.72 million feddans to 13.96 million feddans. The total winter crops are 
estimated at 6735.6 thousand feddans. The total number of summer crops is estimated at 6487.7. The 
agricultural sector needs to use all the resources to maximize the return on agricultural production. 
However, the intensification of the use of the production elements and the associated horizontal and 
vertical expansion were reflected in the increase in the amount of agricultural waste in farmers and the 
accumulation of these wastes annually without treatment. E The importance of increasing the use of 
these wastes to increase their value, increasing their contribution to maximizing farm profit, 
maximizing the total yields of agricultural production, reducing the environmental risks expected of 
the farms, serious pollution of the environment and waste of its various elements, Agricultural waste 
is estimated at about 35 million tons per year in 2017 for maize, white, yellow and high maize, cotton, 
wheat and straw, including 23 million tons of plant waste (about 7 million tonnes of feed, 4 million 
tonnes of organic fertilizer and 12 million tons of waste) (About 3 million tons is used as organic 
fertilizer, leaving about 9 million tons per year without benefit), meaning that there are about 21 
million tons of agricultural waste (plant and animal) annually without benefit, while the amount of 
waste at the level of Fayoum about 480, 50 thousand tons during the same year, Leading to the 
pollution of the agricultural environment and health damage to citizens and waste up to about 4.6 
billion pounds annually, which is a waste of natural resources that can maximize the benefit and 
convert them to other products, with a large economic return in the areas of animal production and 
plant and industrial, which helps in the promotion of productive farms, especially on the new and 
desert lands, which are the high nutrient and organic fertilizers required to meet the demand for 
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organic agriculture products. Thus, all these and other matters justify the importance of reviewing the 
areas of the use of waste to achieve optimal, technologically advanced, economically feasible and 
environmentally sustainable uses. It may even be important to review the definition of the concept of 
agricultural waste and to deepen public awareness of the importance of dealing with it as a basic 
economic resource whose optimal use achieves economic and developmental benefits, and to deepen 
the public awareness of the importance of dealing with them as a basic economic resource that 
achieves its optimal use of economic and developmental revenues, and results in waste and neglect of 
economic burdens and environmental and social damage. 

 
Research problem: 

The problem is limited to the fragmentation of agricultural holdings and the lack of public 
wages in the villages, which led the farmers to carry out the process of planting crops on the same 
cultivated area. Therefore thus become the urgent need to get rid of the remnants of the harvest 
process disposal of the residues of the harvesting and handling process in the shortest possible time as 
soon as possible to prepare the land for the following crops, and increase the accumulation of 
agricultural waste may be the process of disposal by burning, as it is the fastest and easiest means 
available to him, causing many problems, the most important waste of agricultural waste, and not to 
benefit from it as an economic resource 

The maize crop is one of the most important environmental problems facing agricultural 
development, where most farmers try to get rid of these plant waste by burning or leaving it, which 
leads to pollution of the environment on the one hand and the loss of economic value from another 
and not to benefit from recycling and turning them into products of economic value. 

Research goal:- The aim of the research is to identify the agricultural plant waste from the plant 
production in Egypt to maize, sorghum, and cotton crops, which represent the largest crops that 
produce the most untreated waste and the recycling of these wastes can increase the economic return 
of farms, and protection of the environment from pollution, by identifying the relative importance of 
plant residues of these crops, , The most important economic indicators and the availability of the 
main and secondary products, and the current status of the area, production and productivity of these 
crops in Fayoum Governorate. The contribution of the value of the main and secondary crops in the 
yield of the crop and the geographical distribution of the quantities produced from the agricultural 
waste of the study crops at the governorate level. As well as to identify the economic benefits that can 
be used in the recycling of agricultural waste at the national level and Fayoum Governorate. 

 
Research method and data sources:- 

The research was based on following the inductive method in economic analysis in descriptive 
and quantitative terms to describe economic and theoretical variables, and the value of each. The 
research is based on primary and secondary data published and unpublished, and data obtained from 
the publications of the Ministry of Agriculture and Land Reclamation were obtained. The Central 
Agency for Public Mobilization and Statistics, the Food and Agriculture Organization of the United 
Nations (FAO), the Ministry of Economy and Foreign Trade, and the Ministry of Industry. 

 
Discussion of results: 
 
 First: The relative importance of agricultural wastes and study crops: 
  
The relative importance of cultivated area of the crops which study: 

Table 1 shows that the average area of maize crop is about 2853.9 thousand feddans 
representing about 19.87% of the total area of plant production at the governorate level, while the 
average area of sorghum crop is about 1008.77 thousand feddans representing about 7.26% of the 
total The area of plant production at the governorate level, while the average area of cotton crop about 
444.45 thousand feddans represents about 3.84% of the total area of plant production at the county 
level, as an average during the period (2007 – 2017). 
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Relative importance of plant residues for study crops: 
Table 2 shows the relative importance of the quantity of crop residues studied for 2017. The 

total quantity of waste was estimated at 32.994.63 thousand. The maize crop ranked first with 
95.61%, sorghum by 3.34% and cotton by 1.05%, as an average during the period (2007 – 2017). The 
average cultivated area of cultivated crops is 1435.71 thousand feddans. 

  
Table 1: The relative importance of the cultivated area by thousand feddans and the production and productivity 

of maize, white, yellow, sorghum and cotton crops during the period (2007 – 2017). 

Years 

Maize Sorghum Cotton 

Area 
1000 

faddan 

Production 
ton 

Production 
faddan 

/ton 

Area/ 
faddan 

Productivity 
tons / fad. 

Production 
Ton/fad 

Area 
/1000 
fad 

Productivity 
Qintar 

Production 
1000fad 

2007 1684.9 26.3 44312.8 355.1 17.8 6320.7 714.7 7.50 5360.3 
2008 16970 26 44145.0 361.3 17.5 6322.7 625.5 7.32 4579.1 

2009 1707.9 25.7 43925.7 367.5 17.02 6255.4 536.4 7.10 3809.3 

2010 1781 22.44 39912.3 347.2 17 5904.5 574.6 6.86 3941.48 

2011 1860.36 24.21 45043.24 363.68 16.86 6132.14 312.7 7.36 2301.47 

2012 1821 23.8 42477.78 355.45 16.8 5970.72 443.6 7.14 3149.56 

2013 1998.2 22.4 48277.0 328.85 15.02 4939.37 369.1 6.49 2395.45 

2014 1205.89 18,9 23239.01 1147.12 13.2 2121.78 406.4 6.2 2519.37 

2015 1208.59 16.5 32534.6 1146.12 14,27 1515.56 333.4 5.59 1863.71 

2016 1152.8 19.27 22214.6 3158.55 13.41 4235.61 357.6 6.56 2345.85 

2017 1154.95 24.22 27949.9 3165.66 14.8 4685.17 215 6.84 1470.6 
Relative 

importance 
19.87% 

 
 7.26%   3.84%   

Average 2853.90 
 

37911.99 1008,77 7.2 4560.72 444.45 
 

2163.344 

 
Table 2: The relative importance of quantity of waste to the crops under study in thousand pregnancies 

(Governorate of Fayoum for 2017. 
% Amount of waste (hamal) Crop M 

95.61 313929.05 Maze (yellow & white) 1 
3.34 11096.48 Sorghum 2 
1.05 4889.1 cotton 4 
100 329914.63 Tot. Quantity  

Source: Data collected and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural Economics, Economic Affairs Sector, Records of the General Administration of Agricultural Statistics 

 
 Second: Productive and economic indicators of the main and secondary products: 
 
1. Production and economic indicators of maize:- 
 
Evolution of maize production (main product) 

The equation (1) and Table (3) shows that the general time trend equation for the main 
production of maize maize has taken an increasing general trend at a statistically significant annual 
rate of about 1124 thousand ARDAB, at an annual rate of about 11.1% of the average production of 
maize maize. The value of the ²Ŕ factor indicates that 94% of the changes in production are due to the 
time variable, while the rest of the differences in that output are due to factors other than those of the 
time variable. During the period (2007 – 2017). 

 
2. Evolution of production of maize wood (secondary product):- 

The equation (2) and table (3) shows that the general time trend equation for the production of 
maize wood has taken an increasing general trend at a statistically significant annual rate of about 
41.7 thousand HAMAL, with an annual increase rate of about 8.4% of average of secondary 
production of maize wood, the value of the coefficient of ²Ŕ indicates that 94% of the changes in 
production are due to the time variable, while the rest of the differences in that production are due to 
factors other than the time variable, as shown by the statistical significance of the model during the 
period (2007 - 2017). 

 
 



Middle East J. Agric. Res., 8(4): 1054-1066, 2019 
EISSN: 2706-7955   ISSN: 2077-4605                                                 DOI: 10.36632/mejar/2019.8.4.8  

1057 

3. Evolution of maize production (main product):- 
The equation (3) and Table (3) shows that the general time trend of productivity per feddan of 

maize has taken a decreasing general trend, with a statistically significant annual average of about 
0.38, with an annual discrepancy of about 1.6% The value of the ²Ŕcoefficient indicates that 51% of 
the changes in production are due to the time variable, while the rest of the differences in that output 
are due to factors other than those of the time variable. The statistical significance of the model was 
also shown during the period 2007- 2017).  

 
4. Evolution of the price of ARDAB of maize (main product):- 

It is evident from equation (4) and table (3) that the general time trend equation for the price of 
maize flour has taken an increasing general trend at a statistically significant annual rate of LE 19.8, 
an average annual increase of about 9.01% The value of the ²Ŕcoefficient indicates that 96% of the 
changes in production are due to the time variable, while the rest of the differences in that output are 
due to factors other than those of the time variable. The statistical significance of the model was also 
shown during the period 2007. 

 
Evolution of the price of lamb from maize wood (secondary product):- 

It is clear from equation (5) and table (3) that the general time trend equation for the price of 
lamb from maize wood has taken an increasing general trend at a statistically significant annual rate 
of LE 1.35, an annual increase rate of about 5.4% And the value of the ²Ŕ factor indicates that 97% of 
the changes in the load rate of the maize wood are due to the time variable, while the rest of the 
differences in that production are due to factors other than those of the time variable. And statistical 
data during the period (2007 – 2017). 

 
Table 3: Equations of the general time trend of the main production and economic indicators of maize 

crop during the period 2007 - 2017. 
% 
Change 
rate 

²Ŕ F The general time trend equation Production of the main crop 
Equation 

No. 

11.1 0.94 134.6 
^Y = 3935.1 + 1124.3 Xt  
                                 (11.6)** 

Production of main crop 1 

8.4 0.94 135.3 
^Y  = 267.2 +  41.75Xt  
                                  (11.6)** 

Production of sec. crop 2 

-1.59 0.51 7.38 
^Y  = 26.15  -  0.385Xt  
                                   (2.7-)* 

Productivity is the main crop 3 

9.01 0.96 218 
^Y  =  111.2  +  19.8xt  
                                (14.7)** 

Price of main crop 4 

5.45 0.97 279.5 
^Y  =  17.4 + 1.357 Xt  
                                (16.7)** 

Price of secondary crop 5 

0.41 0.92 90.9 
^Y = 4190.1  + 1054.8Xt  
                                  (9.5)** 

Total value of main crop 6 

8.3 0.93 90.3 
^Y =   276.1 +  39.3 Xt  
                                (9.5)** 

Total value of Sec. crop 7 

11.01 0.93 92.3 
^Y = 4466.2 + 1094.1 Xt 
                                  (9.6)** 

Total revenue 8 

The source was collected and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural Economics, Economic Affairs Sector, Agricultural Statistics Indices, sporadic Numbers 
Where Y ^ = estimated values     X = the time variable,    the numbers between the brackets and below the regression 
equations refer to calculated t) values 
(**) ,(*)indicate the significance of regression coefficients at the level of 0.05, 0.01, respectively . 
R2= Determination factor      F = calculated Value (F) 

 
Evolution of maize (main product):- 

The equation (6) and table (3) shows that the general time trend equation for the total value of 
the main maize crop has taken an increasing general trend at a statistically significant annual rate of 
LE 1054 million, an annual increase of about 0.41% And the value of the ²Ŕcoefficient indicates that 
92% of the changes in value are due to the time variable, while the rest of the differences in that 
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output are due to factors other than those of the time variable. The statistical significance of the model 
was also shown during the period (2007 – 2017). 

 
 
Total value of maize wood (secondary product):-   

The equation (7) and table (3) shows that the general time trend equation for the total value of 
the secondary crop of maize wood has taken an increasing general trend at a statistically significant 
annual rate of LE 39.3 million, an annual increase of about 8.3% And the value of the ²Ŕ factor 
indicates that 93% of the changes in value are due to the time variable, while the rest of the 
differences in that output are due to factors other than those of the time variable, The statistical 
significance of the model is also shown in Period (2007-2017). 
 
Evolution of the value of revenue from maize:- 

The equation (8) in Table (3) shows that the general time trend equation for the total revenue of 
maize has taken an increasing general trend at a statistically significant annual rate of about LE 1094 
million, also an annual rate is increase about 11.01% of the average income of maize, as indicated by 
the value ²ŔIndicates that 93% of the changes in revenues are due to the time variable, while the rest 
of the differences in revenues are due to factors other than those of the time variable. The statistical 
significance of the model was also shown during the period 2007-2017. 
 
Evolution of the production of cottonwood (secondary product):- 

The equation (2) in Table (4) shows that the general time trend equation for the production of 
cottonwood wood has taken a decreasing general trend at an annual rate that is not statistically 
significant at about 0.89 thousand hamal, with an annual decrease of about 1.53%of average 
secondary production of cotton wood crop, The value of the coefficient Ŕ² indicates that 9% of the 
changes in production are due to the time variable, while the rest of the differences in that output are 
due to factors other than those of the time variable. The statistical significance of the model was also 
shown during the period (2007-2017). 

 
Evolution of productivity of cotton crop (main product):- 

 The equation (3) in Table (4) shows that the general time trend of productivity per acre of the 
cotton crop has taken an increasing general trend at an annual average of about 0.199 quintals at an 
annual rate of increase of about 2.9% The value of the coefficient Ŕ² indicates that 75% of the 
changes in production are due to the time variable, while the rest of the differences in that output are 
due to factors other than those of the time variable. The statistical significance of the model was also 
shown during the period (2007 – 2017). 

 
The evolution of the price of Qantar from the cotton crop (the main product):- 

The equation (4) in Table (4) shows that the general time trend equation for the Qantar price of 
the cotton crop has taken an increasing general trend at a statistically significant annual rate of about 
LE 76.3, an annual increase rate of about 7.7% of the average price of cotton. The value of the 
coefficient Ŕ² indicates that 69% of the changes in production are due to the time variable, while the 
rest of the differences in that output are due to factors other than those of the time variable. The 
statistical significance of the model is also shown during the period 2007-2017. 

 
Evolution of the price of pregnancy from the wood of cotton crop (secondary product 

The equation (5) and Table (4) shows that the general time trend equation for the price of the 
hamal of cottonwood wood has taken an increasing general trend at an annual average of about 1.26 
pounds, an annual increase of about 6.7% Cotton. The value of theŔ² coefficient indicates that 99% of 
the changes in the load price of cotton wood are due to the time variable, while the rest of the 
differences in that production are due to factors other than those of the time variable. During the 
period (2007 – 2017). 
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Evolution of cotton yield (main product):- 
The equation (6) and Table (4) show that the general time trend equation for the total value of 

the main crop of the cotton crop has taken a decreasing general trendAnd an annual average of about 
82.4 million pounds, an annual decline of about 2.7% of the average value of the cotton crop, and the 
value of the coefficientŔ² indicates that 16% of the changes in value are due to the time variable, 
while the rest of the differences in that output are due to factors other than those of the time variable. 
The statistical significance of the model was also shown during the period (2007-2017). 

 
Evolution of the total value of Cotton wood crop (secondary product): - 

It is evident from equation (7) and table (4) that the general time trend equation for the total 
value of the secondary crop of cottonwood wood has taken a general trend with an annual average of 
about 1.06 million pounds with an average annual decrease of about 1.6% , As the value of the 
selection coefficient indicatesŔ² to the fact that 9% of the changes in value are due to the time 
variable, while the rest of the differences in that output are due to factors other than those of the time 
variable. The statistical significance of the model was also shown during the period (2007 – 2017). 

 
Evolution of the value of revenue from the cotton crop:- 

The equation (8) in Table (4) shows that the general time trend equation for the total value of 
the revenue from the cotton crop has taken a decreasing general trend and at an annual rate that is not 
statistically significant at LE 83.5 million, an annual decrease of about 2.7% And the value of the 
coefficient Ŕ²  of selection indicates that 16% of the changes in revenue are due to the time variable, 
while the rest of the differences in revenues are due to factors other than those of the time variable. 
The statistical significance of the model was also shown during the period (2007 – 2017). 
 
Table 4: The general time trend equations for the most productive and economic indicators of cotton 

yield during the period (2007-2017). 
% Change 

rate 
²Ŕ F 

The general time trend 
equation 

Production of the main crop 
Equation 

No. 

2.17 0.25 3.96 
^Y=  3568.5- 124.5 Xt  

                               (1.9)*
 

Production of secondary crop 1 

1.53 0.09 0.84 
^Y  =  68.5 -  0.89 Xt  
                            (-0.91) 

Production of the main crop 2 

-2.9 0.75 20.45 
^Y = 7.84 + 0.199Xt  
                           (-4.52)** 

The price of the main crop 3 

7.79 0.69 21.7 
^Y = 559.5 + 76.37Xt  
                            (4.66)** 

Price of secondary crop 4 

6.77 0.99 1316 
^Y =  11.6 + 1.26 Xt  
                             (36.3)** 

Total value of the main crop 5 

-2.7 0.16 1.3 
^Y = 3414.3  - 82.4 Xt  
                              (-1.14)* 

Total value of secondary crop 6 

-1.66 0.09 0.76 
^Y = 69.13 -  1.06 Xt 
                              (- 0.87)* 

Total revenue 7 

-2.72 0.16 1.31 
^Y =  3483.4 – 83.5 Xt  
                              (- 1.14) 

Production of the main crop 8 

The source was collected and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural Economics, Economic Affairs Sector, Agricultural Statistics Indices, sporadic Numbers 
Where ^ Y = the estimated values   X = the time-value variable between the brackets and below the regression equations 
refer to calculated t values. (**) ,(*)indicate the significance of regression coefficients at the level of 0.05, 0.01, 
respectively .² Ŕ =Determination coefficient,   factor F = Value (F) calculated²Ŕ 

 
4- Production and economic indicators of sorghum:- 
 
Evolution of sorghum production (main product):- 

The equation (1) in Table (5) shows that the general time trend equation for the main maize 
production has taken an increasing general trend at a statistically significant annual rate of about 95.1 
thousand ARDAB, at an annual rate of about 7.1% of the average production of maize, The value of 
the Ŕ² coefficient indicates that 91% of the changes in production are due to the time variable, while 
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the rest of the differences in that output are due to factors other than those of the time variable. The 
statistical significance of the model was also shown during the period (2007- 2017). 
 
Evolution of production of sorghum wood (secondary product):- 

The equation (2) and Table (5) shows that the general time trend equation for the production of 
sorghum wood has taken an increasing general trend at a statistically significant annual rate was about 
3.9 thousand pounds, an annual increase rate of about 4.2% of the average secondary production of 
sorghum wood, as indicated by the value of the selection coefficient Ŕ² Refers to (95%) of the 
changes in production are due to the time variable, while the rest of the differences in that production 
are due to factors other than those of the time variable. The statistical significance of the model was 
also shown during the period (2007-2017). 

 
Evolution of sorghum productivity (main product):- 

The equation (3) and Table (5) shows that the general time trend equation for sorghum 
productivity of sorghum has taken a decreasing general trend at a statistically significant annual rate 
of about 18.09 ardab, with an annual decrease of about 1.8% Indicates the value of the selection 
coefficientŔ²Refers to 77% of the changes in production are due to the time variable, while the rest of 
the differences in that production are due to factors other than those of the time variable. The 
statistical significance of the model was also shown during the period (2007 – 2017). 

 
Evolution of the price of sorghum (main product):- 

The equation (4) and Table (5) shows that the general time trend equation for the price of salted 
sorghum has taken an increasing general trend At a statistical average annual rate of about 21.6 
pounds, an annual increase rate of about 9.29% of the average price of gravy for sorghum, as 
indicated by the value of the coefficient of selection Ŕ²Refers to 96% of the changes in production are 
due to the time variable, while the rest of the differences in that output are due to factors other than 
those of the time variable. The statistical significance of the model was also shown during the period 
(2007-2017). 

 
Evolution of the price of lamb from sorghum wood (secondary product):- 

The equation (5) in Table (5) shows that the general time trend equation for the price of the 
grain of sorghum wood has taken an increasing general trend at a statistically significant annual rate 
of about LE 1.25, an average annual increase of about 5% , As the value of the selection coefficient 
indicatesŔ²That 98% of the changes in the price of pregnancy of sorghum wood due to the time 
variable, while the rest of the differences in that production to the factors other than reflected by the 
time variable, as shown by the statistical significance of the model during the period (2007 – 2017). 

 
Evolution of sorghum value (main product):- 

The equation (6) and Table (5) shows that the general time trend equation for the total value of 
the main sorghum crop has taken an increasing general trend at a statistically significant annual rate of 
LE 83.4 millionwith an annual increase rate of about 6.5% of the average value of sorghum, as 
indicated by the value of the determination coefficientŔ²That 98% of the changes in the price of 
pregnancy of sorghum wood due to the time variable, while the rest of the differences in that 
production to the factors other than reflected by the time variable, as shown by the statistical 
significance of the model during the period (2007 - 2017). 

 
Evolution of sorghum value (main product):-  

The equation (6) and Table (5) shows that the general time trend equation for the total value of 
the main sorghum crop has taken an increasing general trend at a statistically significant annual rate of 
LE 83.4 million , With an annual growth rate of about 6.5% of the average value of sorghum, as 
indicated by the value of the determination coefficient Ŕ² That92% of the changes in the value are due 
to the time variable, while the rest of the differences in that output are due to factors other than the 
time variable. The statistical significance of the model was also shown during the period (2007-2017). 
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Evolution of total value of sorghum wood (secondary product):- 
Equation (7) and Table (5) shows that the general time trend equation for the total value of the 

second crop of sorghum wood has taken an increasing general trend at a statistically significant annual 
rate of about 3.62 million pounds with an annual increase rate of about 4.04% of the average value of 
sorghum wood, as indicated by the value of determination coefficient Ŕ² that 96% of the changes in 
value are due to the time variable, while the rest of the differences in that output are due to factors 
other than those of the time variable. The statistical significance of the model was also shown during 
the period (2007-2017). 
 
Table 5: Equations of the general time trend of the most productive and economic indicators of maize 

crop during the period (2007-2017) 
% Change 

rate 
Ŕ2 F The general time trend equation 

Production of the main 
crop 

Equation 
No. 

2.17 0.25 3.96 
^Y =  803.9 + 95.1 Xt  
                               (9.5)** 

Production of secondary crop 1 

1.53 0.09 0.84 
^Y = 70.36 +3.9 Xt  
                              (13.5)** 

Production of the main crop 2 

-2.9 0.75 20.45 
^Y = 113.8+ 21.6Xt  
                             (15.6)** 

The price of the main crop 3 

7.79 0.69 21.7 
^Y =  18.25 + 1.25 Xt  
                            (29.3)** 

Price of secondary crop 4 

6.77 0.99 1316 
^Y =  18.25 + 1.25 Xt  
                             (29.3)** 

Total value of the main crop 5 

-2.7 0.16 1.3 
^Y = 846.8  + 83.4 Xt  
                              (9.03)** 

Total value of secondary crop 6 

-1.66 0.09 0.76 
^Y = 71.43 + 3.62 Xt  
                              (12.2)** 

Total revenue 7 

-2.72 0.16 1.31 
^Y = 918.3 + 87.01 Xt  
                                (9.2)** 

Production of the main crop 8 

The source was collected and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural Economics, Economic Affairs Sector, Agricultural Statistics Indices, , sporadic Numbers, Where ^ Y = the 
estimated values   X = the time-value   variable between the brackets and below the regression equations refer to calculated t  
values. Ŕ2=Determination coefficient,   factor F = Value (F) calculated (**) ,(*) .indicate the significance of regression 
coefficients at the level of 0.05, 0.01, respectively. 

 
Evolution of the income of sorghum:- 

The equation (8) and Table (5) shows that the general time trend equation for the total value of 
sorghum imports has taken an increasing general trend at a statistically significant annual rate of LE 
87.01 million with an annual growth rate of about 6.4% of average sorghum revenue, as indicated by 
the value of determination coefficient Ŕ²That 92% of the changes in revenues are due to the time 
variable, while the rest of the differences in revenues are due to factors other than those reflected by 
the time variable, as shown by statistical significance during the period (2007 – 2017). 
 
Third: Contribution of the value of the main and secondary crop in the proceeds of the crop:- 

Table (6) shows the contribution of the value of the main and secondary crops in the yield of 
maize and high maize and cotton where the low yield of the secondary crop has been shown in the 
gross yield of the crop, indicating that the agricultural waste is not as important to the farmer as 
follows. 

 
Corn:- 

The contribution of the main crop to total maize revenues is generally very large, ranging from 
a minimum of LE 6536.1 thousand in 2007 to a maximum of LE 15,261.06 thousand Of the total 
revenues in 2017, an average of about 9945.13 thousand pounds of total revenues as an average for 
the period (2007-2017), while the contribution of the secondary crop of the total revenues of maize 
wood was very small in general and ranged from a minimum of about 344.3 thousand pounds in 2007, 
while the maximum about 721.55 thousand pounds of total revenues in 2017, an average of about 
513.89 thousand pounds of total revenues as an average for the period (2007-2017). 



Middle East J. Agric. Res., 8(4): 1054-1066, 2019 
EISSN: 2706-7955   ISSN: 2077-4605                                                 DOI: 10.36632/mejar/2019.8.4.8  

1062 

Sorghum:- 
The contribution of the main crop to total revenues of sorghum is generally very large, ranging 

from a minimum of about 976.5 thousand pounds in 2007, while the maximum reached about 18894 
thousand pounds of the total revenues in 2017, an average of about 13,374.94 thousand pounds of 
total revenues as an average for the period (2007-2017,While the contribution of the secondary crop 
amounted to the total revenue of wood Sorghum is very small in general and ranged from a minimum 
of about 74.57 thousand pounds in 2007, while the maximum was about 142.3 thousand poundsof the 
total revenues in 2017, an average of about 1215.91 thousand pounds of total revenues as an average 
for the period (2007-2017). 

 
Table 6: Evolution of the value of revenue for maize, sorghum and cotton crops during the period 

(2007 – 2017) 
Cotton Maize Sorghum 

Year 
Main prod.  Sec. prod Main prod. Sec. prod Main prod. Sec. prod 

3698.60 71.82 6536.1 344.3 976.5 74.57 2007 
3319.84 67.69 6577.6 373.5 1037.55 79.66 2008 
2971.95 62.19 6632.7 357.9 1091.56 84.89 2009 
2561.06 75.51 7383.77 429.48 1121.85 83.86 2010 
2225.61 43.51 8918.56 467.91 1232.56 87.83 2011 
3690.06 66.86 10322.08 477.10 1403.12 95.18 2012 
3211.85 59.92 11744.85 565.42 1308.93 93.23 2013 
3159.29 67.53 12236.174 560.37 1501.69 100.59 2014 
2180.06 59.28 14822.82  678.18 1700.24 106.26 2015 
2012.11 57.31 14960.21 677.16 1812 115.2 2016 
2002.03 53.81 15261.61 721.55 188.94 142.3 2017 

31032.46 685.43 109396.474 5652.88 13374.94 1063.57 Tot. 
2821.01 62.31 9945.134 513.89 1215.91 96.68 Average 

Source collected and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural, Economics, Economic Affairs Sector 

 
Table 7: The price of ARDAB & HMAL of grains for maize (white, yellow), sorghum and cotton 

crops in Fayoum governorate during the period (2007 – 2017) 

Cotton 
Maize 

(Yellow & White) 
Sorghum 

Year 
Price 

for Qentar  
Price for 
 Hamal 

Price for 
Ardab  

Price for 
Hamal 

Price for 
Ardab  

Price for 
Hamal 

690 13 147.5 19.5  154.5 20 2007 
725 14 149 21 164.1 21 2008 
780  15 151.6 20 174.5 22 2009 
650 17 185 23 190 23 2010 
806 18 198 24 201 24 2011 

1170 19.5 243 25 235 25.5 2012 
1340 21 262 27 265 27 2013 
1254 21.5 275 28 285 28 2014 
1360 23 288 30 317 30 2015 
1469 28 290 35 351 35 2016 
1500 30 324 38 370 38 2017 

11744 220 2513.1 290.5 2707.1 293.5 Tot. 

1067.63 20 228.46 26.40 246.1 26.68 Average 

Source collected and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural, Economics, Economic Affairs Sector 

 
Cotton:- 

The contribution of the main crop to total cotton revenues is generally very large, ranging from 
a minimum of LE 2180 thousand in 2015 to a maximum of LE 3159.29 thousand of the total revenues 
in 2014, an average of about 2821.01 thousand pounds of total revenues as an average for the period 
(2007-2017).While the contribution of the secondary crop to the total revenues of cottonwoods ranged 
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from a minimum of about 43.5 thousand pounds in 2011, while the maximum was about 71.82 
thousand pounds of total revenues in 2007, with an average of LE 62.31 thousand in total revenues for 
the period 2007-2017. 
 
Fourth: The geographical distribution of the quantities produced from the agricultural wastes 
of the study crops at the level of the Republic:- 

The geographical distribution of the quantities produced from agricultural waste to crops, of the 
study (maize, sorghum, and cotton) at the level of governorates and to identify the provinces that 
produce a large quantity of such waste so that the decision makers can set up projects for the recycling 
of agricultural waste according to the distribution of quantities to the provinces to be economically 
feasible. 

 
The geographical distribution of the quantity of wood of maize crop in the governorates of the 
Republic:- 

Table (8) shows the geographical distribution of the production of maize wood at the level of 
the governorates of the Republic and the relative importance of those governorates during 2017, 
where the data show that Egypt produces about 22606.5 thousand Hamal,, Minia governorate came 
first with a production of about 3069.3 thousand, representing about 13.5% of Egypt's production and 
Sharkia governorate ranked second with a production of about 2645.7 thousand Hamal Representing 
about 11.7%, and the province of the Behaira ranked third with a production of about 2349 thousand 
Hamal, representing about 10.3% of Egypt's production. Then came the governorates of Menoufia, 
Beni Suef, Assiut, Sohag, Fayoum, Nubaria, Kafr El-Sheikh, Qalawia, Giza, Dakahlia, ranked fourth, 
fifth, sixth, seventh, eighth, ninth and tenth respectively,2240, 1872,1669, 1468, 1031, 8443,8374, 
7665, 6734, 6064 Hamal, Respectively, representing 9.9%, 8.3%, 7.4%, 6.5%, 4.6%, 4.2%, 3.7%, 
3.4%, 2.9% and 2.7%, respectively of the total production at the level of Egypt.It was found that the 
maize lizards are concentrated in the lower Egypt with a total of 11041.9 thousand Hamal Accounting 
for about 48.8% of Egypt's production of the middle governorates of Egypt produces about 6646.5 
thousand load, which represents about 29.4% of Egypt's production, then Upper Egypt produces about 
3980.9 thousand load representing about 17.6% of Egypt's production, Therefore, the focus should be 
on the establishment of waste recycling plants for the maize wood on the seafront in its Sharkia 
governorates, Behaira, Dakahlia and Menoufia. On the central Egypt in the provinces of Minya and 
Beni Suef, while in Upper Egypt should focus on the Sohag concentration. 

 
The geographical distribution of the quantity produced from the wood of sorghum crop in the 
governorates of the Republic:- 

Table (8) shows the geographical distribution of the production of sorghum wood at the level of 
the governorates of the Republic and the relative importance of those governorates during 2017 where 
the data show that Egypt produces about 3541.9 thousand Hamal, Fayoum governorate came first 
with a production of about 111.2 thousand Hamal, representing about 31% of Egypt's production and 
Assiut governorate ranked second with a production of about 977.5 thousand Hamal, representing 
about 27.6%,Sohag governorate ranked third with a production of about 862.3 thousand Hamal, 
representing about 24.3% of Egypt's production. Then came the provinces of Qena, Minya, ranked 
fourth and fifth respectively, with a production of about356.5, 120.3 thousand Hamal, respectively, 
representing about 10.2% and 3.4%, respectively, of the total production in Egypt has been shown 
Sorghum wood It is concentrated in Upper Egypt with a total of 226.2 thousand Hamal, representing 
about 63.8% of Egypt's production, but in Middle Egypt governorate it produces about1276 thousand 
Hamal representing about 36.1% of Egypt's production, so the focus should be on the establishment of 
recycling plants for sorghum firewood on Upper Egypt in its governorates Assiut, Sohag, Qena. The 
focus should be on the establishment of factories for the recycling of sorghum firewood wastes in 
central Egypt in Fayoum, El Menia governorates.  
 
The geographical distribution of the quantity produced from the wood of the cotton crop in the 
governorates of the Republic:- 

Table (8) shows the geographical distribution of cottonwood wood production at the level of 
the governorates of the Republic and the relative importance of those governorates during 2017 where 
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data that Egypt produces about 2566.8 thousand HAMAL, Kafr El-Sheikh governorate ranked first 
with a production of about 694.8 thousand hamal, representing about 27.3% of the production of 
Egypt and the second province of the Behaira  in second place with a production of about 649.7 
thousand Hamal, accounting for about 25.3%, and Dakahlia governorate ranked third with a 
production of about 315.1 thousand Hamal, representing about 13.3% of Egypt's production then 
came the provinces of Sharkia, Fayoum, Elgharbia, Damietta, Nubaria, Alexandria, Assiut ranked 
fourth, fifth, sixth, seventh, eighth, ninth and tenth respectively with a production of about 306.4, 
156.6, 129.7, 52.7, 51.9,44.5,34.1, thousand Hamal on the order.. 
 
Table 8: The relative importance of the geographical distribution of the quantities produced from the 

maize, sorghum and cotton crops at the level of Egypt in 2017. The amount of Hamal = 
0.250 tons 

Cotton Sorghum Maize 
Governorates 

Total % Total % Total % 
44552.2 1.73 - - 37322.424 1.65 Alexandria 

649718.3 25.31 - - 2349196.8 10.39 Behaira 
129675.7 5.05 - - 672229.1 2.97 Gharbia 
694832.6 27.26 - - 837414.8 3.70 Kafr_El Sheikh 

3150870.8 13.27 - - 606477.6 2.68 Dakahlia 
52768.1 2.15 - - 19073.6 0.84 Damietta 

306429.2 11.93 - - 2645738.8 11.70 Sharkia 
147468.3 0.56 - - 310434.4 1.68 Ismailia 
10564.4 0.03 - - 118182.9 0.52 Port Said 

  - - 29501.2 0.13 Suez 
24563 0.09 - - 2242657.1 9.92 Menoufia 
2256.1 0.08 - - 766559.6 3.39 Qalyoubia 

- - - - 1236.6 0.54 Cairo 
2244942.7 87.46 - - 11041927.12 48.84 Total of lower Egypt 

- - - - - - Helwan 
- - - - - - 6 October 
- - 7728 0.02 673465.7 2.97 Giza 

6865 0.03 36130.5 1.22 1872566.4 8.28 Beni Suef 
156687.3 8.52 1112307 31.40 1031116.7 4.56 Fayoum 
11072.6 0.04 120309 3.39 3069361.4 13.57 Menia 

220620.4 8.59 1276474.5 36.03 6646510.32 29.41 Total Middle Egypt 
34118.7 1.33 977581.5 27.60 1669107.6 7.38 Assuit 
14945.7 0.58 862291.5 24.34 1468625.2 6.49 Suhag 

- - 356590.5 10.26 541669.22 2.39 Qena 
- - 7287 0.02 204318.0 0.90 Luxor d. & c. 
- - 59136 1.66 97275.3 0.43 Aswan 

49064.4 1.91 2262886.5 63.88 3980995.68 17.61 Upper Egypt 
2514627.5 97.96 3539361 99.91 21669433.12 95.86 Total within the valley 

246.4 0.03 2551.5 0.09 76986.08 0.34 new Valley 
- - - - 13624 0.06 Matrouh 
- - - - - - The Red Sea 
- - - - 1813.04 0.08 North Sinai 
- - - - - - South of Sinaa 

51998.1 2.01 - - 844300.24 4.20 Noubaria 
52244.5 2.04 2551.5 0.09 936723.36 4.14 Total outside the valley 
2566872 100 2551.5 100 22606156.48 100 Total Republic 

Source: - Compiled and calculated from: Ministry of Agriculture and Land Reclamation, Central Administration of 
Agricultural Economics, Economic Affairs Sector, Annual Bulletin of the Agricultural Economy, October – 2017. 

 
Representing 11.9%, 8.5%, 5.1%, 2.2%, 2.1%, 1.7% and 1.3%, respectively, of the total production at 
the level of Egypt. It was found that the cotton crop was concentrated in the sea face with a total of 
2244.9 thousand Hamal representing about 87.5% of Egypt's production. In Central Egypt it produces 
220.6 thousand Hamal, Representing about 8.5% of Egypt's production. Therefore, it is necessary to 
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focus on the establishment of waste recycling plants for the cotton crop on the seafront in Kafr El-
Sheikh, Beheira and Dakahlia governorates Sharkia and Fayoum. The focus should be on the 
establishment of factories for the recycling of the waste of the cotton crop on the central Egypt in 
Fayoum governorate 
 
Advantages of Recycling Agricultural Waste:- 
 
The study found that (1) the most important features make use of agricultural waste is:-  

The protection of the environment from environmental pollution of these agricultural wastes, 
the possibility of obtaining organic fertilizer completely decomposition and useful for agricultural soil 
in large quantities, increasing the income of farms as a result of the utilization of waste, and saving 
the cost of the purchase of chemical fertilizers, increasing the fertility of agricultural soil and thus 
increase the productivity of the unit area due to the addition of organic fertilizer The rationalization of 
the consumption and use of chemical fertilizers in agriculture, which have harmful and dangerous 
effects on humans, animals, plants, soil, irrigation water and groundwater, and lead to their pollution, 
utilization of crop residues in the production of non-traditional feed Such as adding ammonia to rice 
straw and using it as non-traditional feed, as well as germination of barley seeds on rice straw to 
obtain high-value green or dry feed, utilizing agricultural residues in human food production, such as 
mushroom production through its development on agricultural residues, The utilization of crop 
residues is a means of controlling harmful pests and insects by cutting the life cycle of many insects 
that are left with the waste, as well as the possibility of taking advantage of agricultural waste in the 
production of biogas for energy and organic fertilizer. To factories and others to take advantage of 
them, the possibility of getting particle wood which is used in the manufacture of furniture, through 
the cutting of cotton wood and its manufacture and create new job opportunities for young people and 
contribute to solving the problem of unemployment through projects that are based on the recycling of 
agricultural waste and thus benefit the real contribution to agricultural development, especially the 
development of the Egyptian countryside. 
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