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Rheology as a tool to predict the effect of
different biotic and abiotic factors on the quality
of cereals and pseudocereals

Miroslav Hadnadev”, Sanja Miki¢®, Milica Pojic?,
and Tamara Dapcevi¢ Hadnadev*

“University of Novi Sad, Institute of Food Technology, Novi Sad, Serbia, "Institute of Field and Vegetable Crops,
Novi Sad, Serbia

1 Introduction

Cereals represent a staple food for a majority of the world’s population and play an important role in food security
and nutrition. They are the most produced crops in the world (2777 million tons in 2020), with maize, wheat, and rice
comprising more than 80% of total cereal production (FAOSTAT, 2021). The distribution of cereal production around
the world depends on various factors (environmental, cultural, political, and economic), among which temperature
and water availability have a major impact on crop growth in a given region (Awika, 2011). Maize is the mostly
produced cereal crop in the world with over 1162 million tons produced in 2020. The United States of America is the
largest producer of maize, accounting for 30% of world production in 2020, followed by China at 22.7% and Brazil at
8.8%. World wheat production in 2020 reached 761 million tons. China and India are the world’s largest producers
of wheat, producing approximately 31% of world wheat in 2020, followed by the Russian Federation (9.7%) and the
United States (6.8%). World rice production stood at 757 million tons in 2020. Asia is the world’s largest producer of
rice, producing about 90% of world rice, with China and India accounting for 57% of world rice production in 2020
(FAOSTAT, 2021). In regions where the main problem is frequent droughts, like in some parts of Africa and India,
drought-tolerant crops, such as sorghum and millet, are commonly grown. On the contrary, barley is mostly pro-
duced in Northern Europe, northern parts of the United States of America and Canada being more tolerant to cold
climates (FAOSTAT, 2021).

While having a large impact on the world’s food supply, cereals’ resilience to various biotic and abiotic stress fac-
tors is of the utmost importance. However, every year, biotic factors such as diseases, insect pests, and weeds lead
to significant yield losses during both preharvest and postharvest period (Singh et al., 2020). According to Oerke
(2006), weeds cause high yield losses (up to 34%) in spring wheat, rice, maize, while insect pests and plant diseases
cause somewhat lower yield losses (18% for insects and 16% for plant diseases). Apart from lowering the yield, biotic
stressors largely influence crop quality (Singh et al., 2020).

Unlike the biotic stresses, caused by living organisms, which directly affect the host’s growth and development
by depriving it of nutrients (Bakala et al., 2021), abiotic stresses, i.e., environmental factors (predominantly drought,
cold, salinity, and heat), impede plant growth and development processes, which cause both reduction in seed yield
and alteration in grain composition and quality (Ashraf, 2014).

Since rheological measurements are highly sensitive to changes in cereals’ molecular structure and composition
(Amjid et al., 2013), rheology is a widely used tool to measure the impact of different biotic and abiotic stressors on
cereals’ performance during processing, as well as to quantify the extent of changes in grain composition.

Developing Sustainable and Health Promoting Cereals and Pseudocereals 23 3 Copyright © 2023 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/B978-0-323-90566-4.00018-7
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