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Introduction

A dramatic increase in the global population, combined with 
rapid industrialization in developing countries, has placed 
great strains on global food and energy supplies. According 
to United Nations (UN) Food and Agricultural Organiza-
tion (FAO) estimates, the world population will exceed 9.7 
billion in 2050 (FAO 2018), and approximately 57% of this 
population (5.5 billion people) will occupy Asia. If we con-
tinue to use energy and food resources at the current rate, 
we will need more than 3.5 times the current energy supply 
and 1.7 times the current food supply in 2050. In addition, 
climate change continually challenges our ability to feed 
the increasing global population. Agricultural production 
is extremely vulnerable to climate change, and its disrup-
tion will make it difficult to support the estimated world 
population in 2050. Thus, understanding how and to what 
extent climate change will affect agricultural productivity 
is crucial.

The UNs’ 2030 Agenda for Sustainable Development 
targets the global scientific community for achieving the 
Sustainable Development Goals (SDGs) to ensure the 
future well-being of the planet. To end poverty and hunger 
and make human life inclusive, safe, resilient, and sustain-
able, it is essential to strengthen our ability to develop new 
improved cultivars using modern agricultural biotechnol-
ogy (SDGs 2020). To cope with the global food and energy 
crises as well as environmental problems, the development 
of new industrial crop varieties suitable for cultivation on 
marginal lands is urgently needed. Moreover, to establish 
sustainable agriculture, it is important to critically investi-
gate abiotic stress physiology of crop plants and functional 

genomics of useful target genes. Plant biotechnology can be 
used as a tool to maximize plant productivity by introducing 
stress tolerance genes and key metabolic genes from wild 
germplasm into environmentally adapted cultivars (Kwak 
2019).

In November 2014, the InterAcademy Partnership (IAP) 
Board and Executive Committee agreed that food and nutri-
tion security (FNS) is important and, therefore, pioneered a 
new series of IAP projects catering to this topic. The Asso-
ciation of Academies and Societies of Sciences in Asia 
(AASSA) Expert Working Group was established to address 
aspects of future FNS in the Asia-Pacific region, with 
respect to future population growth and projected regional 
trends related to both under-nutrition and over-nutrition. 
Reports on opportunities and challenges for research on 
food and nutrition security and agriculture (FNSA) in Asia 
were published in March 2018 (IAP 2018). In addition, the 
AASSA-Far Eastern Branch Russian Academy of Sciences 
(FEB RAS) Regional Workshop on “Climate Change Adap-
tation and Mitigation: Sustainable Agriculture and Health 
Security” was held in Birobidzhan, Russia during October 
2–4, 2018 (Grigorieva 2018).

To cope with the global climate change via sustainable 
regional collaboration, the AASSA-Korean Academy of 
Sciences and Technology (KAST) Regional Workshop on 
“Crop Biotechnology for Sustainable Agriculture” was suc-
cessfully organized recently. The objectives of this workshop 
were (1) to improve agriculture production, human health, 
and social security by strengthening research activities in 
the field of crop biotechnology; (2) to develop reliable and 
environmentally sustainable approaches for sustainable 
agriculture by increasing collaboration among scientists 
and experts; (3) to provide high-quality, evidence-based 
scientific advice that may be submitted to the concerned 
institutions/agencies in Asia and other regions.
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AASSA‑KAST regional workshop on crop 
biotechnology for sustainable agriculture

The AASSA-KAST Regional Workshop on “Crop Bio-
technology for Sustainable Agriculture” was held in Seoul, 
Korea, during September 23–25, 2019 (AASSA-KAST 
2019). This workshop was co-organized by the KAST and 
AASSA. A total of 18 lectures were presented by lead-
ing experts, of which 11 were presented by international 
speakers and seven by Korean speakers. The international 
speakers represented ten countries including Philippines 
(two speakers), China, Japan, Indonesia, Kazakhstan, 
Nepal, Pakistan, Sri Lanka, Turkey, and Russia (one 
speaker each). In addition to speakers, this workshop was 
attended by approximately 50 participants including uni-
versity faculty members, researchers, postgraduate stu-
dents, heads of scientific organizations, policy-makers, and 
other stakeholders. In addition to lectures and the AASSA 
Executive Board Meeting, a 1-day technical tour was car-
ried out at the Agricultural Science Hall, National Institute 
of Crop Science and National Institute of Agricultural Sci-
ences, Rural Development Administration at Jeonju, Korea 
to understand the current status of agricultural research 
and development (R&D) in Korea and promote collabora-
tion among AASSA member countries.

Recommendations of the AASSA‑KAST 
regional workshop

Through the AASSA-KAST Regional Workshop, we 
gained a common understanding of the importance of 
modern crop biotechnology in developing biotech crops 
for sustainable food and health security in the face of cli-
mate change, as per the following recommendations: (1) 
modern biotechnology, integrated with traditional agri-
cultural technology, is important in solving global food, 
energy, environmental, and health problems; (2) plant sci-
entists play a key role and share the responsibility to cope 
with the abovementioned global issues; (3) development of 
ecological and human friendly genetically modified (GM) 
crops is critical in the face of climate change; (4) new 
breeding technologies (NBTs) including genome editing 
should be continuously developed to generate new crops 
for achieving FNS; (5) regional collaborations are very 
important for trustfully sharing the technology, know-how, 
and experiences among countries involved in international 
collaboration; (6) continuous regional workshops on agri-
cultural biotechnology are required to ensure sustainable 
FNS at the regional level. A special issue on the AASSA-
KAST Regional Workshop will be published in “Plant 

Biotechnology Reports”, a peer-reviewed international 
journal published by Springer, in April 2020.

In this special issue, 12 articles (ten review articles and 
two original articles) were invited among 18 presenta-
tions at the AASSA-KAST Regional Workshop. Articles 
on plant science mainly describe molecular breeding of 
crops for improving tolerance to abiotic stresses such as 
drought, salinity, and oxidative stress. Articles in the area 
of plant biotechnology focus on rice, sweet potato, cas-
sava, and buckwheat for sustainable food security. Shinwari 
et al. (2020) reviewed genetic engineering approaches for 
the development of genotypes with enhanced tolerance to 
drought stress. Ali and Yun (2020) reviewed the role of 
Arabidopsis HOS15 in negatively regulating abscisic acid 
(ABA) signaling and drought stress tolerance. Akyol et al. 
(2020) reviewed novel insights into the root microbiome of 
halophytes to improve salinity tolerance in crops. Li et al. 
(2020) reviewed dryland agriculture for sustainable produc-
tivity in China. Manangkil et al. (2020) discussed the role 
of biotechnology in rice molecular breeding in the Philip-
pines. Mo and Jeung (2020) reviewed the floury endosperm 
mutants for dry-milling rice cultivars. Sukara et al. (2020) 
reviewed the status of agriculture and value-added cas-
sava in Indonesia. Kim et al. (2020) reported the metabolic 
engineering of low molecular weight antioxidants in sweet 
potato to ensure sustainable FNS. Borovayaa and Klykova 
(2020) reviewed the biosynthesis and accumulation of flavo-
noids in buckwheat. Zhambakin and Zhapar (2020) reported 
the national status and prospects of plant biotechnology in 
Kazakhstan. Among the original articles, Paeng et al. (2020) 
described the function of the molecular chaperone NPR1 
in protecting Arabidopsis plants from heat stress, while 
Demican et al. (2020) described a mitochondrial alternative 
oxidase (AOX1a), which is required for the mitigation of 
arsenic-induced oxidative stress in Arabidopsis.
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