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As we lie firmly entrenched within what many have termed the Anthropocene, the time of
humans, human influence on the functioning of the planet has never been greater or in greater need
of mitigation. Climate change, the accelerated warming of the planet’s surface attributed to human
activities, is now at the forefront of global politics. The 21t United Nations Climate Change
Conference of the Parties (COP21) Paris Agreement saw a landmark agreement reached between
countries belonging to the United Nations Framework Convention on Climate Change (UNFCCC).
The agreement seeks to arrest climate change and maintain the global temperature rise below a 2 °C
increase compared to pre-industrial levels, and to devise means and ways to adapt to its effects.

The agriculture sector not only contributes to climate change but, as a land-based industry, is
also greatly affected by climate change. Agriculture has a key function in the role of the carbon and
nitrogen cycles, contributing a significant proportion of methane and nitrous oxide toward global
greenhouse gas (GHG) emissions, more than any other sector. The Organisation for Economic Co-
operation and Development (OECD) states that 17% of GHGs arise from agricultural activities
directly, with a further 7% to 14% due to changes in land use. Agriculture will be affected by climate
change, particularly in some parts of the world, where the extremes of its impact will be felt severely.
Flooding and droughts are predicted to increase in frequency with an associated detrimental impact
on crop productivity either due to prolonged water shortages or the creation of anoxic soil conditions
and crop hypoxia. Flooded soils also promote the denitrification process and an increase in the release
of nitrous oxide.

The type of risk and the severity of its impact is spatially explicit, with different parts of the
planet and their associated crop production systems subject to more intense effects and levels of
threat, as illustrated for Iran by Alamgir et al. [1] and Bangladesh by Mirgol et al. [2]. The sub-Saharan
region of Africa is becoming increasingly vulnerable to drought and temperature rises and farmers
will need to adapt the types of crops they grow and their associated management practices [3-6].
Other parts of the world, including North America, may experience warmer winters, resulting in
diminished vernalisation [7,8], a process required to promote flowering in certain types of crops. It is
not all bad news, however. Significant potential exists to both adapt to and mitigate climate change
within the agricultural sector. Any changes will need to be implemented in a sustainable manner to
ensure that the solution does not cause other socio-economic or environmental problems. Each
potential solution must also be tailored to individual regions and farming systems, as highlighted by
Zheng et al. [9] in Australia. The introduction of Climate-Smart Agriculture and technology for use
by smallholder farmers in South America, Africa and Asia [10-12] and the provision of farming
subsidies to promote further engagement with these techniques is demonstrated by Arunrat et al.
[13]. The growing of novel crops such as Cannabis sativa for energy production in Europe [14] or the
utilisation of plant breeding to develop novel wheat varieties capable of reducing nitrous oxide
emissions [15] are other examples.
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All these factors are explored in this Special Issue. We are pleased to include a range of quality
academic contributions from across the five continents, providing a truly global perspective. Multiple
crops and production systems are represented, including studies that utilise valuable research
completed with limited resources available.

Author Contributions: The guest editors contributed equally to all aspects of this editorial. All authors have
read and agreed to the published version of the manuscript.

Acknowledgement: The guest editors would like to extend their thanks to the authors who contributed to this
Special Issue and to the reviewers who dedicated their time providing the authors with valuable and
constructive recommendations.

Conflicts of Interest: The guest editors declare no conflict of interest.

References

1.  Alamgir, M,; Furuya, J.; Kobayashi, S.; Binte, M.; Salam, M. Farmers’ Net Income Distribution and Regional
Vulnerability to Climate Change: An Empirical Study of Bangladesh. Climate 2018, 6, 65,
doi:10.3390/cli6030065.

2. Mirgol, B.; Nazari, M. Possible Scenarios of Winter Wheat Yield Reduction of Dryland Qazvin Province,
Iran, Based on Prediction of Temperature and Precipitation Till the End of the Century. Climate 2018, 6, 78,
do0i:10.3390/cli6040078.

3. Bossa, A,; Hounkpe, J.; Yira, Y.; Serpantié, G.; Lidon, B.; Fusillier, J.; Sintondji, L.; Tondoh, J.; Diekkriiger,
B. Managing New Risks of and Opportunities for the Agricultural Development of West-African
Floodplains: Hydroclimatic Conditions and Implications for Rice Production. Climate 2020, 8, 11,
doi:10.3390/cli8010011.

4. Egbebiyi, T.; Crespo, O.; Lennard, C. Defining Crop-Climate Departure in West Africa: Improved
Understanding of the Timing of Future Changes in Crop Suitability. Climate 2019, 7, 101,
doi:10.3390/cli7090101.

5. Egbebiyi, T.; Lennard, C.; Crespo, O.; Mukwenha, P.; Lawal, S.; Quagraine, K. Assessing Future Spatio-
Temporal Changes in Crop Suitability and Planting Season over West Africa: Using the Concept of Crop-
Climate Departure. Climate 2019, 7, 102, doi:10.3390/cli7090102.

6. Ibn Musah, A.; Du, J.; Bilaliib Udimal, T.; Abubakari Sadick, M. The Nexus of Weather Extremes to
Agriculture Production Indexes and the Future Risk in Ghana. Climate 2018, 6, 86, doi:10.3390/cli6040086.

7.  Parker, L.; Abatzoglou, J. Warming Winters Reduce Chill Accumulation for Peach Production in the
Southeastern United States. Climate 2019, 7, 94, d0i:10.3390/cli7080094.

8.  Petersen, L. Impact of Climate Change on Twenty-First Century Crop Yields in the U.S.. Climate 2019, 7, 40,
d0i:10.3390/cli7030040.

9.  Zheng, B.; Chapman, S.; Chenu, K. The Value of Tactical Adaptation to El Nifio-Southern Oscillation for
East Australian Wheat. Climate 2018, 6, 77, doi:10.3390/cli6030077.

10. Haworth, B.; Biggs, E.; Duncan, J.; Wales, N.; Boruff, B.; Bruce, E. Geographic Information and
Communication Technologies for Supporting Smallholder Agriculture and Climate Resilience. Climate
2018, 6, 97, doi:10.3390/cli6040097.

11. Hellin, J.; Fisher, E. Climate-Smart Agriculture and Non-Agricultural Livelihood Transformation. Climate
2019, 7, 48, doi:10.3390/cli7040048.

12. Matewos, T. Climate Change-Induced Impacts on Smallholder Farmers in Selected Districts of Sidama,
Southern Ethiopia. Climate 2019, 7, 70, d0i:10.3390/cli7050070.

13.  Arunrat, N.; Sereenonchai, S.; Pumijumnong, N. On-Farm Evaluation of the Potential Use of Greenhouse
Gas Mitigation Techniques for Rice Cultivation: A Case Study in Thailand. Climate 2018, 6, 36,
d0i:10.3390/cli6020036.



Climate 2020, 8, 60 3 0of 3

14. Asquer, C.; Melis, E.; Scano, E.; Carboni, G. Opportunities for Green Energy through Emerging Crops:
Biogas Valorization of Cannabis sativa L. Residues. Climate 2019, 7, 142, doi:10.3390/cli7120142.

15. Demone, J.; Wan, S.; Nourimand, M.; Hansen, A.; Shu, Q.; Altosaar, I. New Breeding Techniques for
Greenhouse Gas (GHG) Mitigation: Plants May Express Nitrous Oxide Reductase. Climate 2018, 6, 80,
doi:10.3390/cli6040080.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an

@ ® open access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).




