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Abstract

Rice, a dietary staple for a significant portion of the global population, holds paramount importance in nutrition and
food security worldwide. This comprehensive overview explores the nutritional composition of rice, its health benefits,
and the diverse array of varieties that contribute to its widespread consumption. Rich in complex carbohydrates, rice
serves as a primary energy source while offering essential nutrients such as fiber, proteins, vitamins, and minerals. Its
low-fat content and gluten-free nature make it a favorable choice for maintaining a balanced diet and mitigating the risk
of chronic diseases. The health benefits of rice consumption extend to its antioxidant properties, particularly prominent
in brown rice varieties. Furthermore, the versatility of rice, encompassing both white and brown varieties, underscores
its significance in diverse culinary traditions. Understanding the nutritional nuances of rice is crucial for promoting its
inclusion in diets worldwide, fostering global health and well-being.
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Introduction

Rice stands as a cornerstone of global nutrition, serving as a vital
dietary staple for over half of the world’s population. With its origins
dating back thousands of years, rice has played an integral role in
shaping culinary traditions and sustaining communities across diverse
regions. As a primary source of sustenance, its nutritional significance
cannot be overstated [1]. This comprehensive overview aims to delve
into the multifaceted relationship between rice and nutrition, shedding
light on its composition, health benefits, and cultural importance.
Rice, botanically classified as Oryza sativa, is one of the most widely
cultivated grains globally, flourishing in a variety of climates and
ecosystems. Its adaptability and resilience have made it a reliable food
source for millions, particularly in Asia, where rice cultivation has
deep historical roots. From the terraced rice paddies of Southeast Asia
to the flooded fields of East Asia, the cultivation of rice has shaped
landscapes and livelihoods, embodying the intricate connection
between agriculture, culture, and nutrition. Nutritionally, rice is
revered for its rich carbohydrate content, providing a readily available
source of energy essential for sustaining bodily functions and physical
activity [2,3]. Comprising primarily of starch, rice serves as a fuel for
the body, facilitating metabolism and supporting cellular processes.
Furthermore, rice contains essential vitamins and minerals, including
B vitamins such as thiamine, niacin, and riboflavin, as well as minerals
like iron, magnesium, and phosphorus. These micronutrients play
crucial roles in maintaining overall health and well-being, contributing
to functions such as energy metabolism, immune function, and bone
health. Beyond its nutritional profile, rice offers various health benefits
that underscore its importance in dietary practices worldwide [4]. Its
low-fat content makes it a heart-healthy option, while its gluten-free
nature renders it suitable for individuals with gluten sensitivities or
celiac disease. Moreover, certain varieties of rice, notably brown rice,
exhibit antioxidant properties, offering protection against oxidative
stress and reducing the risk of chronic diseases such as cardiovascular
disease and certain types of cancer. The significance of rice transcends its
nutritional and health-related attributes, encompassing cultural, social,
and economic dimensions. In many cultures, rice holds symbolic value,
featuring prominently in rituals, celebrations, and everyday meals. Its
versatility in culinary applications, ranging from simple rice dishes
to elaborate delicacies, reflects the diversity of cuisines and culinary
traditions worldwide [5]. Additionally, rice cultivation plays a central

role in rural economies, providing livelihoods for millions of farmers
and supporting local communities. In light of its pervasive influence on
human nutrition and society, understanding the nuances of rice and its
nutritional implications is essential for promoting global health and
food security [6]. By exploring the intricacies of rice as a dietary staple,
we can gain valuable insights into sustainable food systems, equitable
access to nutritious food, and the preservation of cultural heritage. This
comprehensive overview seeks to unravel the multifaceted relationship
between rice and nutrition, underscoring its enduring significance in
the quest for a healthy and sustainable future.

Discussion

The discussion of rice and nutrition encompasses various aspects,
includingitsrole in promoting health, addressing nutritional challenges,
and ensuring sustainable production and consumption practices. This
comprehensive overview explores these dimensions to provide insights
into the complex interplay between rice and human well-being. Rice
serves as a significant source of energy due to its high carbohydrate
content, making it a staple food for millions worldwide. However, the
nutritional profile of rice varies depending on factors such as variety,
processing method, and cooking technique. Whole grain varieties,
such as brown rice, retain their bran and germ layers, offering higher
fiber content and essential nutrients compared to refined white rice.
Incorporating whole grain rice into diets can contribute to improved
satiety, better weight management, and reduced risk of chronic diseases
such as Type-2 diabetes and cardiovascular disease [7,8]. Moreover,
rice provides essential vitamins and minerals crucial for overall health
and well-being. B vitamins, including thiamine, niacin, and riboflavin,
play essential roles in energy metabolism, nerve function, and red blood
cell production. Minerals such as iron, magnesium, and phosphorus
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are vital for maintaining bone health, muscle function, and electrolyte
balance. By including a variety of rice types in the diet, individuals can
ensure adequate intake of these micronutrients, supporting optimal
health outcomes.

Addressing nutritional challenges

While rice is a valuable source of energy and nutrients, overreliance
on rice as a dietary staple can lead to nutritional deficiencies and health
problems, particularly in communities where rice is the primary food
source. Monotonous diets lacking in diversity may increase the risk of
micronutrient deficiencies, such as iron deficiency anemia and vitamin
A deficiency. To address these challenges, efforts should be made to
promote dietary diversity, encourage consumption of a variety of grains,
vegetables, fruits, and proteins. Additionally, food fortification and
biofortification strategies can enhance the nutritional quality of rice,
ensuring that it provides essential vitamins and minerals to populations
at risk of deficiencies [9]. Fortifying rice with micronutrients such as
iron, zinc, and vitamin A can help combat malnutrition and improve
public health outcomes, especially in vulnerable populations such as
pregnant women and young children.

Sustainable production and consumption

The production and consumption of rice have significant
environmental and social implications, highlighting the importance
of promoting sustainable practices throughout the rice value chain.
Rice cultivation, particularly in flooded paddies, can contribute to
greenhouse gas emissions, water pollution, and loss of biodiversity.
Adopting climate-smart agricultural practices, such as alternate wetting
and drying, integrated pest management, and organic farming, can
help mitigate environmental impacts and enhance the resilience of rice
production systems. Furthermore, promoting sustainable consumption
patterns, such as reducing food waste, optimizing portion sizes, and
choosing locally grown and organic rice varieties, can contribute
to more sustainable food systems. Emphasizing the importance of
traditional rice varieties and indigenous agricultural practices can also
support biodiversity conservation and preserve cultural heritage. The
discussion of rice and nutrition underscores the multifaceted nature of
this dietary staple, highlighting its role in promoting health, addressing
nutritional challenges, and ensuring sustainable production and
consumption practices [10]. By recognizing the interconnectedness of
food, health, and the environment, stakeholders can work together to
harness the potential of rice as a nutritious and sustainable food source
for current and future generations.

Conclusion

In conclusion, the comprehensive overview of rice and nutrition
underscores the fundamental importance of this dietary staple in
shaping global food systems, promoting health, and addressing
nutritional challenges. Rice, with its rich carbohydrate content,
essential vitamins, minerals, and fiber, serves as a primary source
of energy and nutrients for millions of people worldwide. Its

versatility, cultural significance, and widespread availability make it
an indispensable component of diverse diets and culinary traditions
across the globe. Through a nuanced understanding of rice and its
nutritional implications, stakeholders can work towards addressing
key challenges and promoting sustainable food systems. Encouraging
dietary diversity, promoting the consumption of whole grain rice
varieties, and implementing food fortification strategies are essential
steps towards ensuring adequate nutrition for all. Moreover, promoting
sustainable production and consumption practices, such as adopting
climate-smart agricultural techniques and reducing food waste, can
contribute to mitigating environmental impacts and fostering resilience
in rice production systems. Furthermore, recognizing the importance
of traditional rice varieties and indigenous agricultural practices is
crucial for preserving biodiversity, supporting cultural heritage, and
enhancing food security. By embracing the interconnectedness of
food, health, and the environment, we can harness the potential of
rice as a nutritious and sustainable food source for current and future
generations.

References

1. Hafez YM, Abdelaal KAA, Eid ME, Mehiar FF (2016) Morpho-physiological
and Biochemical Responses of Barley Plants (Hordeum vulgare L.) Against
Barley Net Blotch Disease with Application of Non-traditional Compounds and
Fungicides Egypt. J Biol Pest Control 26: 2.

2. Hafez YM, Mourad RY, Mansour M, Abdelaal KA (2014) Impact of non-
traditional compounds and fungicides on physiological and biochemical
characters of barely infected with Blumeria graminis f. sp. hordei under field
condtitions Egypt. J Biol Pest Control 24: 445.

3. Haider SA, Lalarukh |, Amjad SF, Mansoora N, Naz M, et al. (2021) Drought
Stress Alleviation by Potassium-Nitrate-Containing Chitosan/Montmorillonite
Microparticles Confers Changes in Spinacia oleracea L. Sustainability 13:9903.

4. He X, Zeng J, Cao F, Ahmed IM, Zhang G, et al. (2015) A novel 3-expansin
gene revealed by the root hair transcriptome of Tibetan wild barley, improves
root hair growth under drought stress. Journal of Experimental Botany 66:
7405-7419.

5. Heath RL, Packer L (1968) Photo peroxidation in isolated chloroplasts: I.
Kinetics and stoichiometry of fatty acid peroxidation. Archives of biochemistry
and biophysics 125: 189-198.

6. Helaly MN, Mohammed Z, EI-Shaeery NI, Abdelaal KAA, Nofal IE, et al. (2017)
Cucumber grafting onto pumpkin can represent an interesting tool to minimize
salinity stress. Physiological and anatomical studies. Middle East J Agric Res
6: 953-975.

7. Johnston AE, Milford GFJ (2007) Potassium and nitrogen interactions in
crop production. Issue 615 of Proceedings, International Fertiliser Society.
International Fertiliser Society 4: 24.

8. Khaled AAA, Reda Ol, Yaser HM, Esmail SM, El Sabagh A, et al. (2018)
Anatomical, biochemical and physiological changes in some Egyptian wheat
cultivars inoculated with Puccinia graminis f sp tritici. Fresenius Environ Bull
2: 296-305.

9. Kumar S, Chinnannan K, Thamilarasan SK, Seralathan M, Shanmuganathan
R, et al. (2019) Enzymatically hydrolysed sago bagasse improves physiological,
biochemical and molecular attributes of Solanum lycopersicum. Biocatal Agric
Biotechnol 17: 499-506.

10. Lucini L, Rouphael Y, Cardarelli M, Bonini P, Baffi C, et al. (2018) A vegetal
biopolymer-based biostimulant promoted root growth in melon while triggering
brassinosteroids and stress-related compounds. Front Plant Sci 9: 472.

J Rice Res, an open access journal
ISSN: 2375-4338

Volume 12 + Issue 2 « 1000403


https://www.google.com/search?q=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+Application+of+Non-traditional+Compounds+and+Fungicides+Egypt&sca_esv=594855337&sxsrf=AM9HkKlY2-oMOyTzEZ2EMSe-ee9ri-uQZg%3A1704098273293&ei=4XmSZczJEcPA4-EPu7qH8A8&ved=0ahUKEwiMvvfh5LuDAxVD4DgGHTvdAf4Q4dUDCBE&uact=5&oq=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+AppliFILENAME
https://www.google.com/search?q=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+Application+of+Non-traditional+Compounds+and+Fungicides+Egypt&sca_esv=594855337&sxsrf=AM9HkKlY2-oMOyTzEZ2EMSe-ee9ri-uQZg%3A1704098273293&ei=4XmSZczJEcPA4-EPu7qH8A8&ved=0ahUKEwiMvvfh5LuDAxVD4DgGHTvdAf4Q4dUDCBE&uact=5&oq=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+AppliFILENAME
https://www.google.com/search?q=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+Application+of+Non-traditional+Compounds+and+Fungicides+Egypt&sca_esv=594855337&sxsrf=AM9HkKlY2-oMOyTzEZ2EMSe-ee9ri-uQZg%3A1704098273293&ei=4XmSZczJEcPA4-EPu7qH8A8&ved=0ahUKEwiMvvfh5LuDAxVD4DgGHTvdAf4Q4dUDCBE&uact=5&oq=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+AppliFILENAME
https://www.google.com/search?q=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+Application+of+Non-traditional+Compounds+and+Fungicides+Egypt&sca_esv=594855337&sxsrf=AM9HkKlY2-oMOyTzEZ2EMSe-ee9ri-uQZg%3A1704098273293&ei=4XmSZczJEcPA4-EPu7qH8A8&ved=0ahUKEwiMvvfh5LuDAxVD4DgGHTvdAf4Q4dUDCBE&uact=5&oq=Morpho-physiological+and+Biochemical+Responses+of+Barley+Plants+%28Hordeum+vulgare+L.%29+Against+Barley+Net+Blotch+Disease+with+AppliFILENAME
https://www.google.com/search?q=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.+hordei+under+field+condtitions+Egypt&sca_esv=594855337&sxsrf=AM9HkKmGrVNmncr5tNln4C_oMKAb__Pbwg%3A1704098233008&ei=uXmSZb4D8NXj4Q-twY-YAQ&ved=0ahUKEwj-w9zO5LuDAxXw6jgGHa3gAxMQ4dUDCBE&uact=5&oq=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.FILENAME
https://www.google.com/search?q=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.+hordei+under+field+condtitions+Egypt&sca_esv=594855337&sxsrf=AM9HkKmGrVNmncr5tNln4C_oMKAb__Pbwg%3A1704098233008&ei=uXmSZb4D8NXj4Q-twY-YAQ&ved=0ahUKEwj-w9zO5LuDAxXw6jgGHa3gAxMQ4dUDCBE&uact=5&oq=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.FILENAME
https://www.google.com/search?q=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.+hordei+under+field+condtitions+Egypt&sca_esv=594855337&sxsrf=AM9HkKmGrVNmncr5tNln4C_oMKAb__Pbwg%3A1704098233008&ei=uXmSZb4D8NXj4Q-twY-YAQ&ved=0ahUKEwj-w9zO5LuDAxXw6jgGHa3gAxMQ4dUDCBE&uact=5&oq=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.FILENAME
https://www.google.com/search?q=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.+hordei+under+field+condtitions+Egypt&sca_esv=594855337&sxsrf=AM9HkKmGrVNmncr5tNln4C_oMKAb__Pbwg%3A1704098233008&ei=uXmSZb4D8NXj4Q-twY-YAQ&ved=0ahUKEwj-w9zO5LuDAxXw6jgGHa3gAxMQ4dUDCBE&uact=5&oq=Impact+of+non-traditional+compounds+and+fungicides+on+physiological+and+biochemical+characters+of+barely+infected+with+Blumeria+graminis+f.+sp.FILENAME
https://www.google.com/search?q=Drought+Stress+Alleviation+by+Potassium-Nitrate-Containing+Chitosan%2FMontmorillonite+Microparticles+Confers+Changes+in+Spinacia+oleracea+L&sca_esv=594855337&sxsrf=AM9HkKmL4befWaDZBQjOfsHpH9tkm_Rb4w%3A1704098045771&ei=_XiSZYLaLt7D4-EPsry18Ac&ved=0ahUKEwjCzLj147uDAxXe4TgGHTJeDX4Q4dUDCBE&uact=5&oq=Drought+Stress+Alleviation+by+Potassium-Nitrate-Containing+Chitosan%2FMontmorillonite+Microparticles+Confers+Changes+in+Spinacia+oleracea+L&gs_lp=Egxnd3Mtd2l6LXNlcnAiiQFEcm91Z2h0IFN0cFILENAME
https://www.google.com/search?q=Drought+Stress+Alleviation+by+Potassium-Nitrate-Containing+Chitosan%2FMontmorillonite+Microparticles+Confers+Changes+in+Spinacia+oleracea+L&sca_esv=594855337&sxsrf=AM9HkKmL4befWaDZBQjOfsHpH9tkm_Rb4w%3A1704098045771&ei=_XiSZYLaLt7D4-EPsry18Ac&ved=0ahUKEwjCzLj147uDAxXe4TgGHTJeDX4Q4dUDCBE&uact=5&oq=Drought+Stress+Alleviation+by+Potassium-Nitrate-Containing+Chitosan%2FMontmorillonite+Microparticles+Confers+Changes+in+Spinacia+oleracea+L&gs_lp=Egxnd3Mtd2l6LXNlcnAiiQFEcm91Z2h0IFN0cFILENAME
https://www.google.com/search?q=Drought+Stress+Alleviation+by+Potassium-Nitrate-Containing+Chitosan%2FMontmorillonite+Microparticles+Confers+Changes+in+Spinacia+oleracea+L&sca_esv=594855337&sxsrf=AM9HkKmL4befWaDZBQjOfsHpH9tkm_Rb4w%3A1704098045771&ei=_XiSZYLaLt7D4-EPsry18Ac&ved=0ahUKEwjCzLj147uDAxXe4TgGHTJeDX4Q4dUDCBE&uact=5&oq=Drought+Stress+Alleviation+by+Potassium-Nitrate-Containing+Chitosan%2FMontmorillonite+Microparticles+Confers+Changes+in+Spinacia+oleracea+L&gs_lp=Egxnd3Mtd2l6LXNlcnAiiQFEcm91Z2h0IFN0cFILENAME
https://www.google.com/search?q=A+novel+%CE%B2-expansin+gene+revealed+by+the+root+hair+transcriptome+of+Tibetan+wild+barley%2C+improves+root+hair+growth+under+drought+stress&sca_esv=594855337&sxsrf=AM9HkKn5uxAk3bu0ahgpMUlwgKNHkuKZ3w%3A1704097964122&ei=rHiSZY-HB_uGjuMP1p-0yA4&ved=0ahUKEwiPjcHO47uDAxV7g2MGHdYPDekQ4dUDCBE&uact=5&oq=A+novel+%CE%B2-expansin+gene+revealed+by+the+root+hair+transcriptome+of+Tibetan+wild+barley%2C+improves+root+hair+growth+under+drought+stress&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFBIG5vdmVsIFILENAME
https://www.google.com/search?q=A+novel+%CE%B2-expansin+gene+revealed+by+the+root+hair+transcriptome+of+Tibetan+wild+barley%2C+improves+root+hair+growth+under+drought+stress&sca_esv=594855337&sxsrf=AM9HkKn5uxAk3bu0ahgpMUlwgKNHkuKZ3w%3A1704097964122&ei=rHiSZY-HB_uGjuMP1p-0yA4&ved=0ahUKEwiPjcHO47uDAxV7g2MGHdYPDekQ4dUDCBE&uact=5&oq=A+novel+%CE%B2-expansin+gene+revealed+by+the+root+hair+transcriptome+of+Tibetan+wild+barley%2C+improves+root+hair+growth+under+drought+stress&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFBIG5vdmVsIFILENAME
https://www.google.com/search?q=A+novel+%CE%B2-expansin+gene+revealed+by+the+root+hair+transcriptome+of+Tibetan+wild+barley%2C+improves+root+hair+growth+under+drought+stress&sca_esv=594855337&sxsrf=AM9HkKn5uxAk3bu0ahgpMUlwgKNHkuKZ3w%3A1704097964122&ei=rHiSZY-HB_uGjuMP1p-0yA4&ved=0ahUKEwiPjcHO47uDAxV7g2MGHdYPDekQ4dUDCBE&uact=5&oq=A+novel+%CE%B2-expansin+gene+revealed+by+the+root+hair+transcriptome+of+Tibetan+wild+barley%2C+improves+root+hair+growth+under+drought+stress&gs_lp=Egxnd3Mtd2l6LXNlcnAihwFBIG5vdmVsIFILENAME
https://www.google.com/search?q=Photo+peroxidation+in+isolated+chloroplasts%3A+I.+Kinetics+and+stoichiometry+of+fatty+acid+peroxidation&sca_esv=594855337&sxsrf=AM9HkKnpzR_HRwbTbKxwRWUsdqYcCf-7qQ%3A1704097924375&ei=hHiSZdKsFtvBjuMPlK-PwAM&ved=0ahUKEwjS_sa747uDAxXboGMGHZTXAzgQ4dUDCBE&uact=5&oq=Photo+peroxidation+in+isolated+chloroplasts%3A+I.+Kinetics+and+stoichiometry+of+fatty+acid+peroxidation&gs_lp=Egxnd3Mtd2l6LXNlcnAiZVBob3RvIHBlcm94aWRhdGlvbiBpbiBpc29sYXRlZCBjaGxvcm9wbGFzdHM6IEkuIEtpbmV0aWNzIGFuZCBzdG9pYFILENAME
https://www.google.com/search?q=Photo+peroxidation+in+isolated+chloroplasts%3A+I.+Kinetics+and+stoichiometry+of+fatty+acid+peroxidation&sca_esv=594855337&sxsrf=AM9HkKnpzR_HRwbTbKxwRWUsdqYcCf-7qQ%3A1704097924375&ei=hHiSZdKsFtvBjuMPlK-PwAM&ved=0ahUKEwjS_sa747uDAxXboGMGHZTXAzgQ4dUDCBE&uact=5&oq=Photo+peroxidation+in+isolated+chloroplasts%3A+I.+Kinetics+and+stoichiometry+of+fatty+acid+peroxidation&gs_lp=Egxnd3Mtd2l6LXNlcnAiZVBob3RvIHBlcm94aWRhdGlvbiBpbiBpc29sYXRlZCBjaGxvcm9wbGFzdHM6IEkuIEtpbmV0aWNzIGFuZCBzdG9pYFILENAME
https://www.google.com/search?q=Cucumber+grafting+onto+pumpkin+can+represent+an+interesting+tool+to+minimize+salinity+stress&sca_esv=594855337&sxsrf=AM9HkKnIpik8WFdV8PggKxFyC4cMecjdRw%3A1704097876226&ei=VHiSZYGhDbbb4-EP0YG6gAc&ved=0ahUKEwiBm8yk47uDAxW27TgGHdGADnAQ4dUDCBE&uact=5&oq=Cucumber+grafting+onto+pumpkin+can+represent+an+interesting+tool+to+minimize+salinity+stress&gs_lp=Egxnd3Mtd2l6LXNlcnAiXEN1Y3VtYmVyIGdyYWZ0aW5nIG9udG8gcHVtcGtpbiBjYW4gcmVwcmVzZW50IGFuIGludGVyZXN0aW5nIHRvb2wgdG8gbWluaW1pemUgc2FsaW5FILENAME
https://www.google.com/search?q=Cucumber+grafting+onto+pumpkin+can+represent+an+interesting+tool+to+minimize+salinity+stress&sca_esv=594855337&sxsrf=AM9HkKnIpik8WFdV8PggKxFyC4cMecjdRw%3A1704097876226&ei=VHiSZYGhDbbb4-EP0YG6gAc&ved=0ahUKEwiBm8yk47uDAxW27TgGHdGADnAQ4dUDCBE&uact=5&oq=Cucumber+grafting+onto+pumpkin+can+represent+an+interesting+tool+to+minimize+salinity+stress&gs_lp=Egxnd3Mtd2l6LXNlcnAiXEN1Y3VtYmVyIGdyYWZ0aW5nIG9udG8gcHVtcGtpbiBjYW4gcmVwcmVzZW50IGFuIGludGVyZXN0aW5nIHRvb2wgdG8gbWluaW1pemUgc2FsaW5FILENAME
https://www.google.com/search?q=Potassium+and+nitrogen+interactions+in+crop+production.+Issue+615+of+Proceedings%2C+International+Fertiliser+Society&sca_esv=594855337&sxsrf=AM9HkKn2s-rbMUnAeMUyccWBlFDyao-Ajg%3A1704097766374&ei=5neSZcy-FuyI4-EPk9-94Ak&ved=0ahUKEwjMyZvw4ruDAxVsxDgGHZNvD5wQ4dUDCBE&uact=5&oq=Potassium+and+nitrogen+interactions+in+crop+production.+Issue+615+of+Proceedings%2C+International+Fertiliser+Society&gs_lp=Egxnd3Mtd2l6LXNlcnAiclBvdGFzc2l1bSBhbmQgbml0cm9nZW4gaW50ZXJhY3Rpb25zIGluIGNyb3AgcHJFILENAME
https://www.google.com/search?q=Potassium+and+nitrogen+interactions+in+crop+production.+Issue+615+of+Proceedings%2C+International+Fertiliser+Society&sca_esv=594855337&sxsrf=AM9HkKn2s-rbMUnAeMUyccWBlFDyao-Ajg%3A1704097766374&ei=5neSZcy-FuyI4-EPk9-94Ak&ved=0ahUKEwjMyZvw4ruDAxVsxDgGHZNvD5wQ4dUDCBE&uact=5&oq=Potassium+and+nitrogen+interactions+in+crop+production.+Issue+615+of+Proceedings%2C+International+Fertiliser+Society&gs_lp=Egxnd3Mtd2l6LXNlcnAiclBvdGFzc2l1bSBhbmQgbml0cm9nZW4gaW50ZXJhY3Rpb25zIGluIGNyb3AgcHJFILENAME
https://www.google.com/search?q=Anatomical%2C+biochemical+and+physiological+changes+in+some+Egyptian+wheat+cultivars+inoculated+with+Puccinia+graminis+f+sp+tritici&sca_esv=594855337&sxsrf=AM9HkKnEFNrPSO9c3HdmqQSsjuIvH_qFXg%3A1704097704648&ei=qHeSZYGYJ_uN4-EPsMmB6AI&ved=0ahUKEwiBjOTS4ruDAxX7xjgGHbBkAC0Q4dUDCBE&uact=5&oq=Anatomical%2C+biochemical+and+physiological+changes+in+some+Egyptian+wheat+cultivars+inoculated+with+Puccinia+graminis+f+sp+tritici&gs_lp=Egxnd3Mtd2l6LXNlcnAigQFBbmF0b21pY2FsLCBiaW9jaGVtaWNhbFILENAME
https://www.google.com/search?q=Anatomical%2C+biochemical+and+physiological+changes+in+some+Egyptian+wheat+cultivars+inoculated+with+Puccinia+graminis+f+sp+tritici&sca_esv=594855337&sxsrf=AM9HkKnEFNrPSO9c3HdmqQSsjuIvH_qFXg%3A1704097704648&ei=qHeSZYGYJ_uN4-EPsMmB6AI&ved=0ahUKEwiBjOTS4ruDAxX7xjgGHbBkAC0Q4dUDCBE&uact=5&oq=Anatomical%2C+biochemical+and+physiological+changes+in+some+Egyptian+wheat+cultivars+inoculated+with+Puccinia+graminis+f+sp+tritici&gs_lp=Egxnd3Mtd2l6LXNlcnAigQFBbmF0b21pY2FsLCBiaW9jaGVtaWNhbFILENAME
https://www.google.com/search?q=Enzymatically+hydrolysed+sago+bagasse+improves+physiological%2C+biochemical+and+molecular+attributes+of+Solanum+lycopersicum&sca_esv=594855337&sxsrf=AM9HkKmjDKDVZhvb6BMBUpcfq7lxpqmdVQ%3A1704097641147&ei=aXeSZfDNCI-Y4-EPxLWHwAM&ved=0ahUKEwiwpsC04ruDAxUPzDgGHcTaATgQ4dUDCBE&uact=5&oq=Enzymatically+hydrolysed+sago+bagasse+improves+physiological%2C+biochemical+and+molecular+attributes+of+Solanum+lycopersicum&gs_lp=Egxnd3Mtd2l6LXNlcnAiekVuenltYXRpY2FsbHkgaHlkcm9seXNlZCBzYWdvIGJhZ2FFILENAME
https://www.google.com/search?q=Enzymatically+hydrolysed+sago+bagasse+improves+physiological%2C+biochemical+and+molecular+attributes+of+Solanum+lycopersicum&sca_esv=594855337&sxsrf=AM9HkKmjDKDVZhvb6BMBUpcfq7lxpqmdVQ%3A1704097641147&ei=aXeSZfDNCI-Y4-EPxLWHwAM&ved=0ahUKEwiwpsC04ruDAxUPzDgGHcTaATgQ4dUDCBE&uact=5&oq=Enzymatically+hydrolysed+sago+bagasse+improves+physiological%2C+biochemical+and+molecular+attributes+of+Solanum+lycopersicum&gs_lp=Egxnd3Mtd2l6LXNlcnAiekVuenltYXRpY2FsbHkgaHlkcm9seXNlZCBzYWdvIGJhZ2FFILENAME
https://www.google.com/search?q=A+vegetal+biopolymer-based+biostimulant+promoted+root+growth+in+melon+while+triggering+brassinosteroids+and+stress-related+compounds&sca_esv=594855337&sxsrf=AM9HkKmhxmsm1RLQm1HKgl4SbWM4wefwGw%3A1704097607113&ei=R3eSZea6Bpiw4-EPvqCq0AM&ved=0ahUKEwim-qKk4ruDAxUY2DgGHT6QCjoQ4dUDCBE&uact=5&oq=A+vegetal+biopolymer-based+biostimulant+promoted+root+growth+in+melon+while+triggering+brassinosteroids+and+stress-related+compounds&gs_lp=Egxnd3Mtd2l6LXNlcnAihAFBIHZlZ2V0YWwgYmlvcG9seW1lci1FILENAME
https://www.google.com/search?q=A+vegetal+biopolymer-based+biostimulant+promoted+root+growth+in+melon+while+triggering+brassinosteroids+and+stress-related+compounds&sca_esv=594855337&sxsrf=AM9HkKmhxmsm1RLQm1HKgl4SbWM4wefwGw%3A1704097607113&ei=R3eSZea6Bpiw4-EPvqCq0AM&ved=0ahUKEwim-qKk4ruDAxUY2DgGHT6QCjoQ4dUDCBE&uact=5&oq=A+vegetal+biopolymer-based+biostimulant+promoted+root+growth+in+melon+while+triggering+brassinosteroids+and+stress-related+compounds&gs_lp=Egxnd3Mtd2l6LXNlcnAihAFBIHZlZ2V0YWwgYmlvcG9seW1lci1FILENAME
https://www.google.com/search?q=A+vegetal+biopolymer-based+biostimulant+promoted+root+growth+in+melon+while+triggering+brassinosteroids+and+stress-related+compounds&sca_esv=594855337&sxsrf=AM9HkKmhxmsm1RLQm1HKgl4SbWM4wefwGw%3A1704097607113&ei=R3eSZea6Bpiw4-EPvqCq0AM&ved=0ahUKEwim-qKk4ruDAxUY2DgGHT6QCjoQ4dUDCBE&uact=5&oq=A+vegetal+biopolymer-based+biostimulant+promoted+root+growth+in+melon+while+triggering+brassinosteroids+and+stress-related+compounds&gs_lp=Egxnd3Mtd2l6LXNlcnAihAFBIHZlZ2V0YWwgYmlvcG9seW1lci1FILENAME

	Corresponding author
	Abstract

