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ABSTRACT: Wheat is an important strategic crop, especially in the field of
food grains, which is taken into consideration in agricultural economic policies
when planning to increase agricultural production. Wheat is the main source of
food and various industries are based on it, such as the production of bread and
flour, which are the basic and main source of food for humanity. Flour is also
used in other processing industries, such as the production of various types of
pasta. Flour is also used in the production of baked goods, doughs, and various
sweets, in addition to the use of coarse and fine bran and wheat straw as dry and
coarse feed to feed various types of ruminant and non-ruminant animals and
poultry. The research problem was represented by the presence of a large food
gap in the wheat crop as a result of the increase in demand for it over the
quantities supplied from it year after year and at rates exceeding the increase in
its production, as the self-sufficiency rate reached about 47.6% during the
average study period (2013-2022), noting the presence of a large gap between
the quantities produced and the quantities supplied by farmers to the state, which
was estimated at about 3.63 million tons of the total production quantity in the
Republic, which amounted to about 10 million tons, which represents only about
36.3% of the total production quantity, which results in an increase in the
quantity of wheat imports and an increase in the deficit in the trade balance, in
addition to the presence of some wheat varieties with low productivity, the
cultivation of which leads to a decrease in production and productivity of the
wheat crop in the various governorates of the Republic. The research aimed to
measure and estimate the economic impacts of biotechnological change, the use
of one of the high-yielding wheat varieties, Giza 171, which is cultivated well
in the governorates of Upper and Lower Egypt, and the impact of its replacement
of some low-yielding and low-productivity wheat varieties, and the impact of
this on the shift of the supply function, thus increasing the productivity per acre
and increasing the national production of the crop, in order to reduce the wheat
food gap in Egypt. The research relied on the use of different statistical methods
to achieve the research objectives. The descriptive analysis methods were used
through arithmetic and geometric averages and percentages, and the quantitative
analysis method was used, where the Edward Shaw-Harry Eyre statistical model
was used to calculate and estimate coefficients and variables and to measure and
estimate the shift in the supply function when the Giza 171 wheat variety was
replaced by the rest of the medium and low-productivity varieties. The most
important results showed that by replacing the Giza 171 variety and planting it
instead of other varieties in Sharkia Governorate, an increase in production can
be achieved from the same area planted with wheat, or the same production can
be achieved using less space, which reflects the concept of production
efficiency, and thus providing areas of land for planting other winter crops. The
area of other medium-productivity and low-productivity wheat varieties reached
about 297,200 thousand acres, and if it is possible to replace these low-
productivity varieties with a high-productivity variety such as Giza 171 in
Sharkia Governorate, which has an area of 416,667 thousand acres, this will
result in an increase in wheat production in Sharkia Governorate from 1.09 to
1.38 million tons, or about 0.283 million tons of increase in wheat production in
Sharkia Governorate, with a value of 3 billion 464 million and 226 thousand
pounds, a saving in the Egyptian currency from purchasing wheat from abroad,
and this saving is from Sharkia Governorate only. The self-sufficiency rate of
Giza 171, which replaces other medium-yielding and low-yielding wheat
varieties in Sharqia Governorate, increased to about 47.996%, an increase of
about 2.971%. The gap also decreased.
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Food wheat production decreased from 10.908 million tons to 10.625 million
tons, a decrease of about 2.594%, and wheat imports decreased from 11.052
million tons to 10.769 million tons, a decrease of about 2.561%. By replacing
Giza 171 with other medium and low-yielding varieties nationwide, production
can be increased from the same area planted with wheat, or the same production
can be achieved using less space, thus freeing up land for planting other
competitive winter crops. The average cultivated area of different wheat
varieties in Egypt amounted to about 3,410.83 thousand feddans, and the area of
other medium and low-yielding wheat varieties amounted to about 623,128
thousand feddans, representing about 18.27% of the average total area of wheat
varieties in the Republic during the same period mentioned above. If it is
possible to replace those medium and low-yielding varieties and cultivate a
high-yielding variety such as Giza 171, the cultivated area of which in the
Republic amounts to about 714.46 thousand feddans, to increase the area of that
variety to about 1,337.59 thousand feddans, this will result in an increase in the
total production in the Republic from 9.523 to 9.918 million tons, i.e. about
0.395 million tons of increase in wheat production in the Republic, with a value
of 4.8348 billion pounds, which represents a saving in the Egyptian currency
from purchasing wheat from abroad. The self-sufficiency rate for medium and
low-yielding wheat varieties reached about 46.69%. This percentage increased
to about 48.544% when Giza 171 was grown only in the country, an increase of
about 3.971% during the average study period. It was found that the wheat food
gap was estimated at about 10.909 million tons, and that if Giza 171 was grown
instead of medium and low-yielding varieties, the food gap would decrease to
about 10.514 million tons, a decrease of about 3.62%. It was also found that the
quantity of wheat imports decreased from 11.052 million tons to 10.769 million
tons, a decrease of about 2.56% when Giza 171 was grown in the country. This
would achieve financial savings of about 4.8348 billion Egyptian pounds during
the average period mentioned above. The study recommended the need to
expand the cultivation of high-yielding wheat varieties in the various
governorates of the Republic, such as Giza 171, Beni Suef 5, Seds 12, Egasid
22, Gemiza 11, Beni Suef 6, and Sakha 95, according to the wheat crop
classification map, as they provide the highest productivity and thus increase the
total production in the Republic and reduce the food gap from the wheat crop. It
also raises the self-sufficiency rate, which leads to a reduction in the import bill
from abroad. It also recommended increasing the effectiveness of the role of the
Agricultural Extension Agency in conveying technical or technological
information to farmers through visual and audio media. It is necessary to provide
a water resource and production requirements of high-yielding seeds that are
compatible with the region or governorate in which the crop will be planted,
according to the wheat crop classification map, and are resistant to lodging and
fungal infections, and that can withstand water scarcity and difficult weather or
climatic conditions. It also recommended providing chemical fertilizers of
various types, large and small, according to the needs of plants and soil analysis,
and biopesticides for each. From weeds, diseases and insects, as well as modern
agricultural machinery from planting to harvesting and packaging, at the right
time, place and price for farmers.
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