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Comparing Organic Agriculture = >&g\
and Conventional Agriculture ‘=%

Agriculture is the backbone of all civilizations, and the stronger this backbone is the stronger the
civilization will be. Agricultural systems are man-made systems with the aim of cultivating the largest
number of crops possible within the system. However, it makes no sense to follow a system that meets
the aim we need if we can not sustain the system for years to come. Additionally, human and soil health
should be evaluated as well, and the overall environmental effects should be studied before adopting
any agricultural system. From this perspective, agronomists realized that the highest yield/production is
not a reliable indicator for the efficiency or the sustainability of the system, and that a holistic approach is
needed to correctly evaluate different agricultural approaches. The aim of this article is to provide a brief
comparison between conventional and organic agriculture in terms of productivity, fertilization, pest
control, soil health, human health and the possible environmental effects each system may possess.

Since the Green Revolution, agriculture have been largely based on monocrop systems with the aim of
increasing yield while eliminating pests and diseases. The invention of chemical fertilizers and
pesticides increased the productivity of agricultural systems significantly. This led many farmers to
abandon diverse cropping systems and concentrate on high-yielding monocrops. Nowadays,
conventional agriculture refers to systems that mass cultivate a certain crop with consistent applications
of high inputs such as fertilizers and pesticides (Le Campion et al., 2020). However, it should be noted
that conventional agriculture is region-specific. For instance, conventional systems in North America are
widely different from conventional systems in Africa. Regardless, most conventional systems around the
world utilize synthetic fertilizers and pesticides to grow a single crop. On the other hand, organic
agriculture limits and even prohibits the use of synthetic fertilizers and pesticides, but that’s not the only
difference between the 2 systems. Organic practices also include crop rotations, inter-cropping,
compost, biofertilizers, green manure and cover crops, where all of them provide benefits to the
agricultural system. According to the (IFOAM, 2008), “Organic Agriculture is a production system that
sustains the health of soils, ecosystems, and people. It relies on ecological processes, biodiversity and
cycles adapted to local conditions, rather than the use of inputs with adverse effects.” This clearly
exhibits that organic agriculture has a more holistic approach to farming compared to conventional
agriculture, but is it really practical, or is it just virtue-signaling?

4 Principles of Organic Agriculture
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When it comes to measuring the productivity of
agricultural systems, vyield is often the most
important factor considered. Many people criticize
organic systems for their lower yields compared to
conventional systems, where organic yields are
generally between 5-25% lower (Seufert et al.,
2012). However, most of these experiments are
short-term experiments in average field conditions,
often without the application of novel organic
practices such as biofertilizers or biopesticides.
Despite this, many studies still show that organic
systems have the potential to significantly
contribute to food security (Badgley et al., 2007).
Furthermore, organic systems perform much better
in extreme conditions, which are becoming more
common due to climate change. In a study
performed by (Lotter et al., 2003), organic systems
had significantly better yields compared to
conventional systems in 4 out of 5 years in drought
affected farms; the soils in the organic systems also
had significantly higher water retention than
conventional soils. Studies (Lotter et al., 2003; and
Seufert et al., 2012) highlighted that long-term application of organic systems improve the yield rather than
decreasing them, a common problem in conventional agriculture due to soil depletion. From this
perspective, organic systems are much more sustainable compared to conventional systems as they
promote long-term yields. While farmers may not notice immediate increase in yield after applying organic
practices, the long-term benefits are a strong reason to continue adopting them.

(Under drought conditions, organic systems
perform better than conventional systems)

Fertilization is a key-component in agricultural systems. Chemical fertilizers
are commonly used to supply essential nutrients to plants at correct doses.
The effect of these fertilizers is obvious: fertilized crops grow much faster and
larger compared to unfertilized crops. On the other hand, chemical fertilizers
have a negative effect on soils, such as the acidification of soils in China(Guo
et al., 2010). However, chemical fertilizers are not the only option available to
us; organic fertilizers are a viable option as well. In organic systems,
compost, manure, green manure, and biofertilizers are all organic fertilizers
that can promote plant growth, especially long-term. For example, organic
systems were found to have a much higher amount of Soil Organic Carbon
(SOC) compared to non-organic systems (Gattinger et al., 2012), which is
beneficial for soil as SOC is associated with various soil properties such as
water-holding capacity. Additionally, organic systems tend to have higher
content of organic matter with less nutrients leaching per production area
(Mondelaers et al., 2009). Biofertilizers, a mixture of beneficial
microorganisms, is becoming more and more common as production and
awareness increases. J

(Novaplus is a common
biofertilizer in Egypt that
promotes plant growth)
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Various studies (Gajbhiye et al., 2024; Iwuagwu et al., 2013; Pandey, 2017) demonstrate that
biofertilizers can significantly increase the yield of different crops without the harmful consequences on
the environment. This approach can be integrated in conventional systems to decrease the harmful
environmental impact, while increasing the yield of crops, and consequently, the profits obtained.

Pests and diseases are the largest causes of losses in agricultural systems. Typically, pesticides are
used to control pests/diseases in conventional agriculture. Spraying pesticides is an easy and sure way
of eliminating pests in a very short period of time. Unfortunately, pesticides do not only eliminate pests,
but beneficial organisms as well. Insects, pollinators, decomposers, fish, birds and animals are all
susceptible to the detrimental effect of pesticides (Mahmood et al., 2016). Additionally, pests and
weeds eventually develop resistance to pesticides, which significantly decreases their effect in pest
management (Busi et al., 2013). Thus, chemical control should be used only as a last resort. Instead,
organic systems apply Integrated Pest Management (IPM), a novel approach for controlling pests while
decreasing the harmful effect on the environment. IPM combines various control methods to reduce the
reliance on chemical control. For example, cultural control may include the application of crop rotations,
inter-cropping and mulching, which all promote soil health and deters pest and weed infestations.
Mechanical control is used to attract and trap/kill targeted pests, while biological control uses natural
predators to control pest populations in the field (Dara, 2019). These types of control can be just as
effective or even more effective than chemical control. For instance, biological control by using
ladybugs can reduce aphid populations by more than 85% (Obrycki et al., 1998). IPM also considers
long-term control of pests rather than short-term elimination of them; by combining different methods of
control we can ensure the sustainability of the system while reducing resistance in pests and weeds.
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Y Soil is the foundation of every agricultural system. Hence,
; _-“a. maintaining and improving soil health is a key element for

sustainable agriculture. Soil health refers to the capacity of
soil to function as a living system that sustains plants,
animals, and people. Many conventional practices, such as
chemical fertilizers, pesticides and tillage, can degrade soil
over years (Martini et al., 2004). On the other hand, organic
practices can help maintain and enhance soil health. (El
Mekkaoui et al., 2023) concluded that compared to
conventional tillage, no-till systems exhibited better
physical properties and significantly increased SOC in arid
and semi-arid regions, such as Egypt. In another study by
(Jacobs et al., 2022), combining cover crops and no-till
resulted in lower costs (around 43% less) and reduced soll
losses (more than 85% reduced losses). Furthermore,
(Krause et al., 2022) highlighted how SOC and biological
soil quality increased in organic systems compared to
conventional systems, which suggest that increasing SOC
also increases the biological activity in soil. Lastly, (Siegrist
et al., 1998) revealed that soils under organic systems
were less vulnerable to erosion compared to conventional
systems; the organic soils also had better aggregate
stability and increased earthworm biomass and diversity. It
is evident that many organic practices, including compost
and no-till, can improve soil health; these benefits are (Cover crops maintain and improve
arguably just as important as the yield of the system. soil structure)

Food security is not only related to the amount of food produced, but also the quality and safety of food.
Agriculture is responsible for food production; hence, different agricultural systems produce food with
different quality and safety. For example, pesticide exposure is linked to various health effects including
neurotoxicity, genotoxicity, dermatologic effect, and birth defects (M Sanborn et al., 2007). Furthermore,
pesticides residues were found on the majority of tested prepared meals (Lorenzin, 2007; McGill &
Robinson, 1968), which increases pesticides exposure to humans. An essential component of organic
systems is to provide high quality and safe food for consumers, and studies support that claim. A
literature review by (Baranski et al., 2014) concluded that conventionally grown crops had an occurrence
rate of pesticide residues 4 times higher compared to organic crops. Additionally, organic crops had
substantially higher amounts of antioxidants such as polyphenols, which are shown to reduce diseases
and improve human health. Lastly, conventional food had significantly higher concentrations of the heavy
metal Cadmium. In another study (Lu et al., 2006), introducing organic food to children’s diet resulted in
an immediate decrease of organophosphorus pesticides exposure to become undetected. Overall,
studies seem to suggest that chemical pesticides and fertilizers cause pollution exposure that negatively
affects human health, and that organic systems do not pose the same risk as they prohibit the use of
chemical pesticides and fertilizers.
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Humans are a part of the environment, and what affects the environment affects us, too. It is necessary
to assess the impact of different agricultural systems on the environment and improve them as much as
possible. Indeed, conventional agricultural practices cause various environmental issues including
biodiversity loss, erosion, soil degradation, harmful emissions and nutrient leaching. Organic agriculture
can help mitigate and restore the negative effect of conventional agriculture by increasing SOC,
promoting biodiversity, building top soil, sequestering Carbon, and providing natural pest control
(Gomiero et al., 2011). For example, organic practices often build up soil and provides habitat for
beneficial organisms. As a result, species richness was higher by 30% in farms under organic systems
compared to conventional systems (Tuck et al., 2014). A study comparing conventional systems
against organic systems for 21 years concluded that organic systems exhibited better soil fertility and
higher biodiversity compared to conventional systems (Maeder et al., 2002); this is particularly
important as fertile soils are essential for sustainable agricultural systems. Regarding soil, organic
practices, such as cover crops and conservation tillage, increased SOC concentrations in soils by 18%,
as well as increasing microbial biomass by 30% (Crystal-Ornelas et al., 2021). SOC is highly beneficial
for soils as it increases water-holding capacity and improves soil structure, while higher microbial
biomass may suppress soil diseases. Lastly, reduced tillage and no-till organic systems significantly
reduced soil erosion even during short-term studies (Seitz et al., 2019). Overall, organic systems seem
to be much more environment-friendly compared to conventional systems, which must be considered
for sustainability of food production systems and for the productivity of the limited fertile soils available.

(Fertile loam soil have a dark color (Healthy soil is rich in biodiversity)
due to organic matter)

While its true that many studies show that conventional systems produce higher yield compared to
organic systems, that may be only true short-term as conventional systems often result in soil
degradation and soil erosion, which is unsustainable. Under drought conditions and long-term,
organic systems can compete and even increase the yield compared to conventional systems.
Organic systems also show superiority regarding soil fertility, reduced pesticide exposure,
increased biodiversity, reduced erosion, and increased SOC. All these benefits support organic
agriculture and cement it as a more sustainable system for food production.
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