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TOP 5 COUNTRIES THAT PLANTED BIOTECH CROPS

IN 2019 (AREA AND ADOPTION RATE)
Source: ISAAA, 2019
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Figure 1. Top five countries that planted GM crops in 2019 (ISAAA, 2020b).
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Table 1. Global Area of Biotech/GM Crops in 2019: by country (Million Hectares)**
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thousand (ISAAA, 2020b)
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Table 2. Top ten countries which granted food, feed and cultivation/environmental approvals*.

Total WY  Cultivation 41, Feed <ile Food #1¥  Country gl Rank il
539 178 178 183 USA 1S3 1
493 130 177 186 Japan oyl 1
429 147 138 147 Canada (REN 3
328 106 111 111 Brazil Jld 4
305 0 148 157 South Korea 4w siall b, S 5
244 14 114 116 Philippines Gl 6
231 14 29 188 Mexico sl 7
205 4 101 100 EU 25053 a5 9
175 39 18 118 Australia Ll i 10
1315 212 431 732 Others sl ds 11

4485 856 1514 2115 Total aal

'x__xs‘).qjiE.JJ::\AJiﬁdﬁ&MQG)}ALﬁél\i‘)}Mmew ‘_A;um‘fgm"*
*Includes approvals for genetically modified products containing single, multiple or combined recombinant DNA (genes).
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Table 3. Summary of some GM crops with modified traits.
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Figure 2. An example of genomic organization to control insects in genetically modified crops (Negawo et al., 2013).
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Figure 3. Simplified Schematic representation of GMO gene cassette containing necessary elements for successful integration

and expression.
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transformation (Ali Bacha et al., 2014).
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Figure 6. Detection strategies of GMOs
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Figure 5. Stages of production of Agrobacterium tumefeincs
-mediated genetic transformation apple plants (Ali Bacha et
al., 2015). (a) Regeneration of apples from leaves in vitro
after genetic transformation with a plasmid that contains the
g2ps gene to confer resistance to fungal diseases. (b)
Detection the gene of interest g2ps1 in Golden Delicious and
Royal Gala apple cvs. and in MM111 and M26 apple
rootstocks. (c) In vitro rooting of apple regenerated shoots.
(d) Acclimatization and growing genetically modified apple
plants in the greenhouse under containment conditions.
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Figure 8. General GMO analysis scheme providing the

major steps from sample collection until the final assessment
(Abdul Kader et al., 2011).
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Figure 7. Leaf paint assay of progenies from crylAc
transgenic pea plants. (a) herbicide resistant transgenic plant
showing no effect, (b) herbicide susceptible transgenic plant
and (c) herbicide susceptible non-transgenic control plant.
The arrows indicate the herbicide solution (BASTA, 600
mg/l) treated leaves and the marked leaves indicates the
control leaves. The effect of the herbicide was monitored
after one week (Negawo et al., 2013).
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Figure 9. Detection of CAMV 35S promoter in corn and
soybean, where123 bp DNA bands appear on the agarose gel
in the positive control sample and in the soya bean and corn
samples which confirms that these are GMOs because they
contain the 35S promoter (Alassad et al., 2016).
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Abstract

Ali Basha, N.M. and A.M. Abdul Kader. 2022. Genetically Modified Crops, Production, Detection Methods and its
Biosafety Implications: A Scientific Review. Arab Journal of Plant Protection, 40(3): 260-279.
https://doi.org/10.22268/AJPP-40.3.260279

Ensuring food security and nutrition is critical for all countries in order to overcome the problems of hunger and malnutrition, taking
into consideration the various current challenges of high population rate, social and political turmoil, and degradation of natural resources,
forced migration and human disease pandemics. Agricultural biotechnology contributes in enhancing agricultural productivity, food security,
and livelihoods. 25 years passed since the world introduced and embraced biotech crops in 1996. Such improved genetically modified (GM)
crop varieties have many useful traits such as insect resistance, herbicide tolerance, resistance to biotic and abiotic stresses, in addition to
improved nutrion value, and by adopting stringent science- scrutiny and safety measures. In this context, the Biosafety Cartagena Protocol was
approved to ensure the safe handling, transfer and use of living organisms that have been modified using modern biotechnology. Socio-
economic and environmental benefits have been documented by credible and independent agencies around the world. Therefore, products
derived from agricultural biotechnology, especially those used to manage agricultural pests, have become one of the world fastest growing
agricultural trade commodities, providing food, feed, clothing, and eco-friendly biofuels. Not to mention the development of the genome
editing technology using CRISPR/Cas9, which is another step closer to developing and cultivating new varieties of agricultural crops through
the use of accurate, efficient and affordable techniques for genome editing. On the other hand, researchers have developed rapid and
standardized methods for the detection of genetically modified plants and seeds to facilitate testing and monitoring genetic modification taking
place at the global level in order to comply with the biosafety regulations and laws.
Keywords: Biosafety, biosafety clearing-house (BCH), Cartagena protocol on biosafety, genetic engineering, genetically modified crops,

GMCs, GMOs.
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