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Introduction

• Agriculture remains the backbone and support system for almost all 
countries in the world, especially developing countries. 

• Palestine has cultivable area to be exposed to the Mediterranean Sea, 
such as the cultivation of citrus and olives. Unfortunately, With the 
limited water and land resources due to the ongoing Israeli 
occupation policy and climate changes, this has led to a decrease in 
the growth rate of agriculture.

• The Palestinian authority showed in their agricultural strategy (2017-
2022), they have been working in the resilience and sustainable 
development. They agreed to promote innovation and adaptive 
solutions that mitigate the effects of these changes.
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• Nanotechnology - as an example of how new technologies can be 
used to protect plant health. 

• The ambition of nanotechnology in agriculture is to reduce the 
amount of spread chemicals, minimize nutrient losses in fertilization 
and increased yield through pest and nutrient management (Prasad 
et al., 2017).

3



• The objective of the nanotechnology in the agriculture is to increase 
the yield through pest and nutrient management and reduce the 
usage of pesticides, the nutrient loss is near to zero (Shang et al, 
2019).

• However, this technique is still under development and has not been 
widely applied in practice. It may also not be readily available in low-
income countries, at least not immediately, for economic reasons
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• But it shows what is possible. Improving these tools is very important 
and will be crucial in the future.
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• Figure 1.1. Applications of nanotechnology in agriculture (Shang et al.,2019).

6



Agriculture Vs. Agriculture 
Nanotechnology
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Fertilizers and Nano-pesticides

• In 2018 the ministry of Agriculture has put a new registration for the 
fertilizers, the new registration aims to clarify the use of the fertilizers 
with the other actors in the government and order.

• The ministry of Agriculture showed in last report (2020) the number 
of licensed shops for purchasing commercial pesticide and fertilizers 
150 annually, moreover they accept 295 requests for entering 
pesticide for the other side, 147 from aboard and they agreed to 
register 35 new commercial pesticides and fertilizers (MOA, 2021). 
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• During the last aggression at Gaza in May 2021, a pesticide store has 
been destroyed in Beit Lahia, which contain thousands of tons of 
pesticides which will have harmful impact not only on environment 
(NIED, 2021), but for the neighborhood, which needs a swift 
response. For these, the possibilities to find an alternative or eco-
friendly product are top priorities.
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• Nano-fertilizers have the potential to effortlessly break-through into 
seeds and boost the nutrient availability and access sibility to the 
growing seedling resulting into the improved root and shoot length 
when used in optimum concentrations.

• Use of nano-fertilizers improves the access and reach of nutrients to 
plant branches and leaves which in-turn gets reflected in the form of 
improved growth, quality and yield of vegetation.

• Early experiments with solid nanoparticles composed of metal oxides, 
sulfur and silica have proven successful in controlling a range of pests 
(Goswami et al., 2010).
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• Recently, applications of nanotechnology in the agricultural field typically 
consist of encapsulation of well-known herbicides, fungicides or 
insecticides in synthetic nanocarriers consisting of clay, silica, lignin or 
natural polymers, including alginate, chitosan and ethyl cellulose (Diyanat
et al., 2019).

• Polycaprolactone has been used as a nanocarrier for the pre-chlorine 
herbicides (Diyanat et al., 2019), the herbicides triazine atrazine, ametrine 
and simazine (Grillo et al., 2012), and the pesticide avermectin (Su et al., 
2020).

• Polycaprolactone has become popular because it degrades naturally in the 
environment, It is also inexpensive to produce and does not depend on the 
production of petroleum plastics (Sabry, 2018, Ragaei).
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Plant response to abiotic stress 
under nanoparticles application

• The Application of nanofertilizers could be a potential approach to 
address such issues of soil toxicity and other associated stress 
problems.

• It is reported that silicon nanoparticles and silicon fertilizer exhibited 
promising effects on physiological and morphological traits on 
vegetative features of basil under salinity stress.

• It was evident from results which indicated significant increase in 
growth and development indices, chlorophyll content and proline 
level in basil (Ocimum basilicum) under salinity stress, when treated 
with silicon nanoparticles and silicon fertilizer (Kalteh et al., 2014).
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Water pollution and environmental 
hazards on agriculture

• According to the Palestinian Water Authority (PWA) Palestinians in 
the West Bank and Gaza Strip rely on groundwater for 90% of their 
water supply.

• Groundwater pollution is a common problem because it is associated 
with agriculture to achieve food security and fertilization.

• When considering the widespread use of intensive agricultural 
practices in the West Bank and Gaza Strip, the situation becomes 
even worse.

• In Palestine, there are two sources of irrigation water: groundwater 
and treated wastewater (Almasri et al. , 2020).
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• Nanotechnology provides smart solutions with great efficiency in 
wastewater and industrial effluent treatment, as well as sustainability 
and lower costs.

• Among the most common wastewater treatment solutions are nano-
photocatalysis, nanosorbents, and nanomembranes (Ali et al. , 2021).

• Nano-photocatalysts such as titanium dioxide (TiO2) generate extra-
ordinary oxidation power at the surfaces of materials that are utilized 
to degrading the toxic pollutants in water (Gómez-Pastora et al. , 
2017), as well as in agricultural and food wastes (Ashraf et al. , 2021).
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NANOSENSORS FOR PRECİSİON 
FARMİNG AND SMART AGRİCULTURE

• In the agri-food sector, nanosensors are seen as a promising technology for 
quality monitoring (Jafarizadeh-Malmiri et al. , 2019).

• Changes in critical parameters such as temperature, pH, humidity, 
contamination, or product degradation are monitored by nano-based 
sensors (Bouwmeester et al. , 2009).

• Nanosensors must have high stability, selectivity, fast dynamics, and 
accuracy in order to produce a powerful and innovative analytical 
instrument that converts biological responses into electrical signals.

• There are several types of nanosensors, include Fluorescence Resonance 
Energy Transfer (FRET) based nanosensors, carbon-based electrochemical 
nanosensors, plasmonic, nanowire, and antibody nanosensors. 
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• Nanosensors monitor the field conditions as soil nutrients, fertilizers, 
humidity, pH, pesticides, herbicides,microbes causing diseases, 
hormones, and overall crop growth rates (Ali et al. , 2021).

• Nanosensors using chitosan-gold NPs film were used to detect some 
pesticides such as organophosphates and monocrotophos (Norouzi et 
al. , 2017), while Ghodsi and   Rafati (2018) successfully detected the 
pesticide imidacloprid in freshwater and tap water using a novel 
molecularly imprinted sensor that composes of TiO2-NPs and a poly 
(levodopa).
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STRESS TOLERANCE FOR 
İMPROVEMENT OF CROP 
PRODUCTİON 

• Nano-agriculture can improve crop yield, as several researchers have 
demonstrated. Salinity stress, for example, can limit crop production 
on up to ~23% of the world's cultivated land (Onaga and  Wydra, 
2016).

• To solve this, (Torabian et al. , 2017) reported that foliar sprays of iron 
sulphate nanoparticles (FeSO4-NPs) in sunflower resulted in many 
beneficial advantages. FeSO4-NPs enhanced the resistance of 
sunflower plants against salinity stress, as well as increased the shoot 
dry weight, and expanded the leafarea of plants.

• Additionally, FeSO4-NPs enhanced the iron content and reduced the 
high levels of sodium in leaves.
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Conclusion and perspectives

• It’s still the nanotechnology techniques, more precisely in the 
agriculture sector, under development at the international level.

• The cheap and purchasable equipment of nanotechnology will 
enhance plant growth and tolerance, for example, the nanoparticles 
improve stress tolerance by enhancing root hydraulic conductance 
and water uptake in plants and showing a differential abundance of 
proteins involved in oxidation-reduction, ROS detoxification, stress 
signaling, and hormonal pathways.
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• This could be a promising solution for the current situation in 
Palestine and definitely will help to merage more technology in the 
agriculture sector.

• Research on nanotechnology in agriculture a vast study on 
fabrication, characterization, standardization, biodegradability, 
ecofriendly nature, and also possible uptake and translocation of 
nanoparticles by plants is needed.
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Thank you for your attention
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