257 1EEI A, A6 A45.(2014) (pISSN 1229-5671, eISSN 2288-1859)
Korean Journal of Agricultural and Forest Meteorology, Vol. 16, No. 4, (2014), pp. 368~383
DOI: 10.5532/KJAFM.2014.16.4.368

© Author(s) 2014. CC Attribution 3.0 License.

7| S0 2 SUAMERH LY HE LM oSS I3
o7 HE U 5 TN

xaﬂ olgA-H 0|7¢=1,2*
Iqetfshy A ek l_'x_%_E]—X]—J— 2qethsty FRAHIsrAT
o149 10¥ 13 4 20149 1€ 99 5785 20149 112 104 #2)

Research Status and Future Subjects to Predict Pest Occurrences
in Agricultural Ecosystems Under Climate Change

Jong-Kook Jung', Hyoseok Lee' and Joon-Ho Lee'**
!Entomology Program, Department of Agricultural Biotechnology, Seoul National University,
Gwanakro 1, Gwanakgu, Seoul 151-921, Korea
?Research Institute for Agriculture and Life Sciences, Seoul National University, Gwanakro 1,
Gwanakgu, Seoul 151-921, Korea
(Received October 13, 2014; Revised November 9, 2014; Accepted November 10, 2014)

ABSTRACT

Climate change is expected to affect population density, phenology, distribution, morphological traits,
reproduction and genetics of insects, and even in the extinction of insects. To develop novel research
subjects for predicting climate change effect, basic information about biological and ecological data on
insect species should be compiled and reviewed. For this reason, this study was conducted to collect
the biological information on insect pests that are essential for predicting potential damage caused by
insect pests in future environment. In addition, we compared domestic and foreign research trends
regarding climate change effect and suggested future research subjects. Domestic researchers were
rather narrow in the subject, and were mostly conducted based on short-term monitoring data to
determine relationship between insects and environmental variables. On the other hand, foreign
researches studied on various subjects to analyze the effect of climate change, such as changes in
distribution of insect using long-term monitoring data or their prediction using population parameters
and models, and monitoring of the change of the insect community structure. To determine change of
the phenology, distribution, overwintering characteristics, and genetic structures of insects under
climate change through development of monitoring technique, in conclusion, further researches are
needed. Also, development of population models for major or potential pests is important for
prediction of climate change effects.
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Table 1. Examples of several previous studies about effect of climate change on insects

Research type Categories

References

Change of phenology

Kiritani(2006, 2013)
Yamamura et al.(2006)
Asch et al.(2007)

Kim and Lee(2010)

Intra— and inter—specific competition

Bale et al.(2002)
Kiritani(2013)

Prediction on climate
change by models

Change of distributional range

and abundance

Samways et al.(1999)
Baker ef al.(2000)
Newman(2005)

Crozier and Dwyer(2006)
Hicke et al.(2006)
Zhongren et al.(2007)
Poutsma et al.(2008)
Kiritani(2006, 2013)
Kroschel et al.(2013)
Kwon(2014)

Change of phenology

Roy and Sparks(2000)

Forister and Shapiro(2003)
Stefanescu et al.(2003)

Tikkanen and Julkunen—Tiitto(2003)
Gordo and Sanz(2005)

Pozsgai and Littlewood(2014)

Intra— and inter—specific competition

Skirvin et al.(1997)
Yukawa et al.(2007)

Responses of insect on
climate change by
monitoring

Change of distributional range and

abundance

Ashworth(1996)
Masters et al.(1998)
Hickling et al.(2005)
Battisti e a/.(2006)
Choi(2008)

Yukawa et al.(2009)
Kwon et al.(2010, 2014)
Lee et al.(2011)

Parkash et al.(2013)

Change of diversity

Andrew and Hughes(2005)
Choi(2008)
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Fig. 1. Number of papers for development models, longevity
and fecundity models and development completion models
in pests, pollinators, predators and parasitoids.
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