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Prediction of Adult Emergence Time and Generation Number of
Overwintered Small Brown Planthopper, Laodelphax striatellus According to
RCP8.5 Climate Change Scenario
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Climate change & Agroecology Division, National Academy of Agricultural Science, Suwon, 441-853, Korea
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ABSTRACT: Recently, climate change scenarios were substituted by the Special Report on Emission Scenarios (SRES) for
Representative Concentration Pathway (RCP). Using the RCP scenario, the World Meteorological Organization (WMO) produced
new climate change scenarios. Further, the National Institute of Meteorological Research (NIMR) of Korea produced new climate
change scenarios for the Korean Peninsula. In this study, emergence time of small brown planthopper (SBPH), Laodelphax striatellus and
the number of generations a year were estimated during climatic normal year (1981-2010) with previous studies and they were predicted
during 2050s (2045-2054) and 2090s (2085-2094) by means of RCP8.5 climate change scenario. In comparison with 176.0£0.97 Julian
data in the climatic normal year, the emergence time of overwintering SBPH was predicted to be 13.240.18 days (162.8+0.91 Julian
date) earlier in 2050s and 32.1+0.61 days (143.9£1.08 Julian date) earlier in 2090s. The SBPH was expected to produce an additional
2.0%0.02 generations in 2050s and 5.210.06 generations in 2090s.
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Fig. 1. Observed and predicted emergence date of overwintering
Laodelphax striatellus adults at 19 regions. BA: Buan, BE: Boeun,
CC: Chuncheon, CJ: Cheongju, CW: Cheolwon, DG: Daegu, GJ:
Gwangju, HC: Hapcheon, HN: Haenam, JJ: Jinju, MY: Milyang,
NW: Namwon, SS: Seosan, SW: Suwon, UiS: Uiseong, UJ: Uljun,
US: Ulsan, WJ: Woniju, YD: Yeongdug.
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Table 1. Predicted average emergence date (Julian date) of Laodelphax striatellus according to year

Regions 2000 2020s 2050s 2090s

Gwangju 155 150 140 114
Ulsan 158 146 139 107
Daegu 153 144 136 109
Uljin 171 159 155 120

Mean+SE 159.3+£0.95a 149.8+0.78b 142.5+1.00c 106.5+1.46d

Mean values followed by the different letter are significantly different for ANOVA with Tukey’s test (p>0.05).

Table 2. Increase in number of generations of Laodelphax striatellus under climate change scenarios

Climate change scenarios

Increase in no. of generations

a 1°C increase in mean temperature

a2'C increase in mean temperature

a3C increase in mean temperature
The year of 2020s under RCP8.5
The year of 2050s under RCP8.5
The year of 2090s under RCP8.5

0.93+0.011
1.85+0.021

2.79+0.032
0.48+0.02
1.15+0.04
2.77+0.05
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