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Abstract

Our societies must consider, manage, and address significant environmental changes. Some of these
changes are related to how we produce and consume, while others are related more generally to climate
changes, particularly global warming and elevated tropospheric ozone levels and their possible future
impacts on ecosystems and biodiversity. However, information concerning predicting these impacts
of tropospheric ozone (0,) regimes on the number of generations of pests and the consequences of O,
regimes on pest dynamics and outbreaks in the agro-ecosystem and reclaimed lands are fragmentary and
no detailed information are available.
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Introduction

There is no doubt that lots of problems in pest control are facing farmers due to different
reasons including inefficacy or pesticides misuse, resistance, pest outbreaks and climate
changes. Every year; deleterious insect pests are attaching economic crops (cotton), cereal
crops (wheat, barley and rice), and vegetable and fruit crops causing great economic loss
which threaten our self-sufficiency of food and national security. Such losses, if it is not planed,
will increase the risk of malnutrition and hunger among population as reported by UNEP
[1], especially with the low level of Gross Domestic Production (GDP) and per capita income.
Since early 90s, the Ministry of Agriculture and Land Reclamation emphasizes to spread the
philosophy of Integrated Pest Management (IPM) to meet the needs of the growing human
population to utilize all suitable techniques and approaches for maintaining pest population
levels below those causing economic losses. From this aspect, insects could be considered as
a good indicators of threatened nature [2]. Drastic environmental alterations must be viewed,
controlled and resolved by our societies, some of these alterations are directly related to how
we create and consume, while others are indirectly related to climate changes, in particular
global warming and increased tropospheric ozone level, and their effects on ecosystems and
biodiversity [3,4]. These effects were noticeable over the last decades [5-11]. However, the
knowledge concerning the possible effects of O, on trophic interactions remains insubstantial.
It was notable that ozone (0,) level in the lower tropospheric layer has increased since the
preindustrial age [11,12]. This level is considered to remain at potentially phytotoxic levels
to the ecosystem with further implications to ecological processes and trophic cascades [12].
It is recommended to do additional studies on the dynamics and outbreaks of pests under
predictions of future environmental changes for avoiding further chemical regulations since
we should orient to more the Integrated Biodiversity Management (IBM) and this trend is
currently carried out worldwide. This review is willing to shed light and provide a future solid
ground for augmentation of the goals of IPM for the welfare of our society which is based on
two perspectives (I & II).
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Perspective 1. Pest Generations and Global

Warming

Temperature is the most important factor regulating life
and the rise of temperature, Global warming, is a worldwide
challenging stress and Egypt is potentially vulnerable to the effect
of global warming as reported by World Bank [13]. The decline in
agriculture activities and self-sufficiency of strategic crops due to
global warming is expected to range from 10 to 60% [13]. Indeed,
global warming is a problem forcing insects pests to produce more
or less generations [14] or invading new places [15]. Thus, the
decline in crop productivities together with pest invasion will be a
great threat to our national security. Hence, it is important to study
in details the response of pest dynamics towards global warming.

Perspective II. Tropospheric Ozone

Tropospheric ozone (0,) is recognized as a significant
phytotoxic air pollutant and greenhouse gas. O, levels have
increased by approximately 60-100% since pre-industrial times
in East Asia and North Africa and remain elevated [16-18]. The
effects of elevated tropospheric O, levels have been widely studied
in plants [19-21]. However, limited data exist for insects [22] and
particularly pests [6]. O, levels will expose to an additional effect
as a result of global warming. Global change and O,-induced
alterations in plants may alter the suitability of plants to insects,
thus affecting plant-insect interactions in a complex manner
[6,22,23]. Obviously, global warming and changes in ozone regimes
will exert an additional effect on pest dynamics and self-sufficiency
of food [24]. However, it is still unclear how these two factors
would act (positively or negatively) on the pest dynamics and host-
plant preference. A series of field and laboratory no-choice assays
should be conducted. Analysis of nutritional indices on ozonated
and control tissues are recommended to provide a clear views
on pest consumption and insect-plant interactions [12]. These
indices include: Consumption Index (CI), mass Growth Rate (GR),
Efficiency of conversion of both ingested and digested food (ECI,
ECD) and Approximate Digestibility (AD), together with enzymatic
bioassays which recommended to be conducted simultaneously to
assess the possible effects of O, on physiological performance [12].
These bioassays could include the following:

a) Detoxifying enzymes i.e.,, o and (f8) esterases for measuring
resistance and response to environmental stimuli and
metabolism of endo- and exogenous compounds.

b) Transaminase enzymes [Glutamic-Oxaloacetic Transaminase
(GOT) and Glutamic-Pyruvic Transaminase (GPT)] and
carbohydrate hydrolyzing enzymes.

Conclusion

Experimentations on global warming and ozone regimes could
reveal potential consequences over insect generations. These
consequences act directly and indirectly by changing the growth
and nutrition of the pest as gathered from results from the available
literatures. However, the mechanism of how O, regimes on host
plants may enhance or suppress the insect performance is not

yet clarified and should be deeply examinations. Moreover, which
stage (instars) that could serve as the most effective O, bioindicator
among other instars and the proper timing of pest control require
further investigations.

Acknowledgment

The authors would like to express their deep gratitude for staff
at Tohoku University, Japan for their keen hospitality to initiate
writing this review.

Author Contribution

ElSayed Wael: Conceptualization, Writing; Abu ElEla Shahenda
and Koike Takayoushi: Reviewing and editing.

References

1. UNEP (1997) International conference on sustainable development of
countries with economies in transition.

2. Pascal ], Ratha M, Saran T and Ajay H (2023) From Thai to Zai insects
as example of threatened nature-Based solutions for sustainable food
production. Biodiversity Online ] 3(4): 1-4.

3. Daily GC, Ruckelshaus M (2022) 25 years of valuing ecosystems in
decisions. Nature 606: 465-466.

4. Raven PH, Wagner DL (2021) Agricultural intensification and climate
change are rapidly decreasing insect biodiversity. Proc Natl Acad Sci
118(2): e2002548117.

5. Feng Z, Kobayashi K, Ainsworth E (2008) Impact of elevated ozone
concentration on growth, physiology, and yield of wheat (Triticum
aestivum L.): a meta-analysis. Glob Chang Biol 14:2696-2708.

6. Lindroth, RL (2010) Impacts of elevated atmospheric CO, and O, on
forests: Phytochemistry, trophic interactions, and ecosystem dynamics.
] Chem Ecol 36:2-21.

7. Ainsworth EA, Yendrek CR, Sitch S, Collins W], Emberson LD (2012)
The effects of tropospheric ozone on net primary productivity and
implications for climate change. Annu Rev Plant Biol 63:637-661.

8. Koike T, Watanabe M, Hoshika Y, Kitao M, Matsumura H, et al. (2013)
Effects of ozone on forest ecosystems in East and Southeast Asia. pp 371:
390.

9. Blande JD, Holopainen JK, Niinements U (2014) Plant volatiles in
polluted atmospheres: Stress responses and signal degradation. Plant
Cell Environ 37:1892-1904.

10. Agathokleous E, Koike T, Watanabe M, Hoshika Y, Saitanis C] (2015)
Ethylene-Di-Urea (EDU), an effective phytoprotectant against O,
deleterious effects and a valuable research tool. ] Agric Meteorol 71:185-
195.

11. Agathokleous E, Saitanis C], Koike T (2015) Tropospheric O,, the
nightmare of wild plants: A review study. ] Agric Meteorol 71: 142-152.

12. Abu El Ela SA, Agathokleous E, Koike T (2018) Growth and nutrition
of Agelastica coerulea (Coleoptera: Chrysomelidae) larvae changed when
fed with leaves obtained from an O,-enriched atmosphere. Environ Sci
Pollut Res 25, 13186-13194.

13.World Bank (2009) World Development Report 2009: Reshaping
Economic Geography.

14.Yamamura K, Kiritani K (1998) A simple method to estimate the
potential increase in the number of generations under global warming
in temperate zones. Appl Entomol Zool 33: 289-298.

15. Kuravova K, Kocarek P (2015) Seasonal variation in the diet of tetrix
tenuicornis (Orthoptera: Tetrigidae). Entomological Science 15(4): 489-
501.

Biodiversity Online ]

Copyright © EIl Sayed WM


https://www.unepfi.org/events/international-conference-on-sustainable-development-of-countries-with-economies-in-transition/
https://www.unepfi.org/events/international-conference-on-sustainable-development-of-countries-with-economies-in-transition/
https://crimsonpublishers.com/boj/pdf/BOJ.000566.pdf
https://crimsonpublishers.com/boj/pdf/BOJ.000566.pdf
https://crimsonpublishers.com/boj/pdf/BOJ.000566.pdf
https://pubmed.ncbi.nlm.nih.gov/35641612/
https://pubmed.ncbi.nlm.nih.gov/35641612/
https://www.pnas.org/doi/10.1073/pnas.2002548117
https://www.pnas.org/doi/10.1073/pnas.2002548117
https://www.pnas.org/doi/10.1073/pnas.2002548117
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2486.2008.01673.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2486.2008.01673.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2486.2008.01673.x
https://pubmed.ncbi.nlm.nih.gov/20054619/
https://pubmed.ncbi.nlm.nih.gov/20054619/
https://pubmed.ncbi.nlm.nih.gov/20054619/
https://pubmed.ncbi.nlm.nih.gov/22404461/
https://pubmed.ncbi.nlm.nih.gov/22404461/
https://pubmed.ncbi.nlm.nih.gov/22404461/
https://www.sciencedirect.com/science/article/abs/pii/B9780080983493000177
https://www.sciencedirect.com/science/article/abs/pii/B9780080983493000177
https://www.sciencedirect.com/science/article/abs/pii/B9780080983493000177
https://pubmed.ncbi.nlm.nih.gov/24738697/
https://pubmed.ncbi.nlm.nih.gov/24738697/
https://pubmed.ncbi.nlm.nih.gov/24738697/
https://www.jstage.jst.go.jp/article/agrmet/71/3/71_D-14-00017/_pdf
https://www.jstage.jst.go.jp/article/agrmet/71/3/71_D-14-00017/_pdf
https://www.jstage.jst.go.jp/article/agrmet/71/3/71_D-14-00017/_pdf
https://www.jstage.jst.go.jp/article/agrmet/71/3/71_D-14-00017/_pdf
file:///C:/Users/Admin/OneDrive/Desktop/mb/BOJ.000576/BOJ-23-RW-624_W/chrome-extension:https:/www.jstage.jst.go.jp/article/agrmet/71/2/71_D-14-00008/_pdf
file:///C:/Users/Admin/OneDrive/Desktop/mb/BOJ.000576/BOJ-23-RW-624_W/chrome-extension:https:/www.jstage.jst.go.jp/article/agrmet/71/2/71_D-14-00008/_pdf
https://pubmed.ncbi.nlm.nih.gov/29525869/
https://pubmed.ncbi.nlm.nih.gov/29525869/
https://pubmed.ncbi.nlm.nih.gov/29525869/
https://pubmed.ncbi.nlm.nih.gov/29525869/
https://openknowledge.worldbank.org/entities/publication/58557d74-baf0-5f97-a255-00482909810a
https://openknowledge.worldbank.org/entities/publication/58557d74-baf0-5f97-a255-00482909810a
https://www.jstage.jst.go.jp/article/aez1966/33/2/33_2_289/_article
https://www.jstage.jst.go.jp/article/aez1966/33/2/33_2_289/_article
https://www.jstage.jst.go.jp/article/aez1966/33/2/33_2_289/_article
https://pubag.nal.usda.gov/catalog/4249949
https://pubag.nal.usda.gov/catalog/4249949
https://pubag.nal.usda.gov/catalog/4249949

B0J.000576.4(1).2023

16.Kalabokas P, Hjorth ], Foret G, Dufour G, Eremenko M, et al. (2017) An
investigation on the origin of regional springtime ozone episodes in the
western Mediterranean, Atmos Chem Phys 17: 3905-3928.

17. Nagashima T, Sudo K, Akimoto H, Kurokawa ], Ohara T (2017) Long term
change in the source contribution to surface ozone over Japan. Atmos
Chem Phys 17: 8231-8246.

18.Solomou E, Poupkou A, Bolis S, Zanis P, Lazaridis M, Melas D (2018)
Evaluating near-surface ozone levels simulated from MACC global
and regional modeling systems in Eastern Mediterranean under the
influence of Etesian winds. Atmos Res 208: 191-200.

19. Agathokleous E, Saitanis CJ, Wang X, Watanabe M, Koike T (2016) A
review study on past 40 years of research on effects of tropospheric O,
on belowground structure, functioning and processes of trees: A linkage
with potential ecological implications. Water Air Soil Poll 227: 33.

20. Agathokleous E, Sakikawa T, Abu ElEla SA, Mochizuki T, Nakamura M, et
al. (2017) Ozone alters the feeding behavior of the leaf beetle Agelastica

coerulea (Coleoptera: Chrysomelidae) into leaves of Japanese white birch
(Betula platyphylla var. japonica). Environ Sci Poll Res 24: 17577-17583.

21.Li T, Blande ]D, Holopainen JK (2016) Atmospheric transformation of
plant volatiles disrupts host plant finding. Sci Rep 6:33851.

22.Valkama E, Koricheva ], Oksanen E (2007) Effects of elevated O,, alone
and in combination with elevated CO,, on tree leaf chemistry and insect
herbivore performance: a meta-analysis. Glob Change Biol 13:184-201.

23.Jamieson A, Malkocs T, Piertney S, Toyonobu F Zulin Z (2017)
Bioaccumulation of persistent organic pollutants in the deepest ocean
fauna. Nat Ecol Evol 1(3):51.

24.Jgndrup PM, Barnes ]D, Port GR (2002) The effect of ozone fumigation
and different Brassica rapa lines on the feeding behavior of Pieris
brassicae larvae. Entomol Exp Appl 104:143-151.

Biodiversity Online ]

Copyright © EIl Sayed WM


https://acp.copernicus.org/articles/17/3905/2017/
https://acp.copernicus.org/articles/17/3905/2017/
https://acp.copernicus.org/articles/17/3905/2017/
https://acp.copernicus.org/articles/17/8231/2017/
https://acp.copernicus.org/articles/17/8231/2017/
https://acp.copernicus.org/articles/17/8231/2017/
https://www.sciencedirect.com/science/article/abs/pii/S0169809517306117
https://www.sciencedirect.com/science/article/abs/pii/S0169809517306117
https://www.sciencedirect.com/science/article/abs/pii/S0169809517306117
https://www.sciencedirect.com/science/article/abs/pii/S0169809517306117
https://link.springer.com/article/10.1007/s11270-015-2715-9
https://link.springer.com/article/10.1007/s11270-015-2715-9
https://link.springer.com/article/10.1007/s11270-015-2715-9
https://link.springer.com/article/10.1007/s11270-015-2715-9
https://pubmed.ncbi.nlm.nih.gov/28597386/
https://pubmed.ncbi.nlm.nih.gov/28597386/
https://pubmed.ncbi.nlm.nih.gov/28597386/
https://pubmed.ncbi.nlm.nih.gov/28597386/
https://www.nature.com/articles/srep33851
https://www.nature.com/articles/srep33851
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2006.01284.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2006.01284.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2486.2006.01284.x
https://pubmed.ncbi.nlm.nih.gov/28812719/
https://pubmed.ncbi.nlm.nih.gov/28812719/
https://pubmed.ncbi.nlm.nih.gov/28812719/
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1570-7458.2002.01001.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1570-7458.2002.01001.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1570-7458.2002.01001.x

	Monitoring Real-Time Flood Risk Zones in Australia by Combining Open-Source Data and Participatory G
	Abstract
	References

