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WZ=LIHI X1 Cotesia glomerata L)) AEHA EM X 13T
HHZ=E2HOIA UH2SELEY Plutella xulostelia L)l THEE D |AS

Ecological Characteristics of Cotesia glomerata L. (Hymenoptera:
Braconidae) and Its Parasitism Rates for Diamondback Moth (Plutella
xylostella L) in a Kimchi Cabbage Field in The Korean Highland Area

Min Kwon*, Juil Kim, Eunju Hong and Yeonggyu Lee
Highland Agriculture Research Institute, National Institute of Crop Science, Rural Development Administration, Pyeongchang 25342, Korea

ABSTRACT: Cotesia glomerata L., an internal parasitoid wasp, attacks the larvae of both the cabbage white butterfly (Arrogeia rapae L.)
and the diamondback moth (Plutella xylostella L.). It can be utilized as a natural biological enemy to control these two insect pests in the
summer cabbage fields of the Korean highland areas. The developmental response and sex ratio of C. glomerata to various temperatures
and its longevity were examined in the laboratory. The egg-to-larva and pupa stages of C. glomerata were 12.1 £ 2.1 and 6.4 * 1.8 days,
respectively, at 20 °C, The developmental threshold for egg-to-larva and pupa stages were 7.7 and 8.5 °C, respectively. The sex ratios
of C. glomerata when reared under various temperatures were 61.0 £ 4.5% at 15 °C, 44.2 £ 1.0% at 20 °C, and 39.0 + 2.3% at 25 °C, and
the incidence of females increased as the temperature decreased. The longevity of C. glomerata when fed a 10% sugar solution was 20.4
+ 0.2 days, while in adults without any feed, the longevity was 3.6 + 0.1 days. Indoor reared C. glomerata adults were released into
cabbage fields from 2007 to 2018, in early August of each year, and the outdoor parasitism rates were surveyed. The parasitism rates were
found to increase gradually as the year passed (Y = 0.2696X + 2.8633, R? = 0.3994). The highest parasitism rate was observed in 2013
at 7.6%, and the lowest was in 2018 at 6.5 %. These results could be used as basic information for biological control of kimchi cabbage
pests at highland fields.
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Fig. 1. Regression equation of the developmental velocity of Cotesia glomerata egg to the larval (left) and pupal (right) stages, at various
temperatures, which was based on observations of the developmental periods under four constant temperatures (10, 15, 20, 25C), at 60
+10% RH and 16L:8D in the laboratory.

Table 1. Developmental periods (days, M+SD) of C. glomerataunder four different constant temperatures, developmental threshold (DT,
C) and effective cumulative temperature (ET, degree days).

Temperature, C

Developmental period, day DT ET
10 15 20 25
Egg to larva 485+7.5 21.8+3.3 12.1+2.1 79+1.4 7.7 140.9
Pupa 25.7+3.5 162+ 1.7 64+1.8 43+0.5 8.5 73.5
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Fig. 2. Sex ratio of Cotesia glomerata adults emerged from Fig. 3. Longevity of Cotesia glomerataadults fed on a 10% sugar
cocoons reared in the room by different temperatures. Different solution and water at 20C. Different lowercase letters above
lowercase above each bar indicate significantly different means each bar indicate significantly different means by Duncan’s
by Duncan’s multiple range test (P > 0.05). Each treatment was multiple range test (P > 0.05). Each treatment was replicated
replicated five times. three times.
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Fig. 4. Yearly parasitism rates of Cotesia glomerataadults to diamondback moth larvae, in the kimchi cabbage field of the Daegwallyeong
highland area, Gangwon-do Province, Korea, from 2007 to 2018. The parasitism rates were calculated by dividing the total number of larva
collected in the cabbage field by the number of parasitized larva.
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Table 2. Meteorological information from June to August for 2007 to 2018, in the Daegwallyeong area, Gangwon-do Province, Korea. All
data (maximum and average temperatures, and precipitation) were abstracted from the Korea Meteorological Administration

Vear Max. Temp. C Avg. Temp. C Precipitation, mm
Jun. Jul. Aug. Avg. Jun. Jul. Aug. Avg. Jun. Jul. Aug. Avg.
2007 21.5 21.7 25.4 229 16.1 18.3 21.5 18.6 66.0 266.2 2422 191.5
2008 18.7 25.5 23.2 22.5 14.3 21.5 19.0 18.3 104.9 358.6 181.4 215.0
2009 21.8 22.7 22.3 22.3 17.0 18.6 18.3 18.0 105.2 517.8 189.9 271.0
2010 23.8 24.9 26.1 24.9 17.5 21.0 222 20.2 26.5 1154 243.7 128.5
2011 22.3 23.7 24.4 23.5 17.1 20.2 20.4 19.2 390.5 436.3 155.7 327.5
2012 20.4 25.0 24.8 23.4 16.0 20.7 20.6 19.1 104.8 269.2 325.5 233.2
2013 22.9 253 26.8 25.0 17.5 22.1 22.4 20.7 83.8 392.0 51.6 175.8
2014 20.5 25.6 222 22.8 16.1 20.5 18.8 18.5 88.6 146.3 350.7 195.2
2015 21.9 23.0 25.1 23.3 16.1 19.0 20.0 18.4 88.2 135.6 308.2 177.3
2016 23.0 244 25.7 244 17.2 20.1 20.5 19.3 57.1 4213 260.4 246.3
2017 21.8 25.1 23.0 23.3 15.8 21.5 19.2 18.8 73.0 3554 293.3 240.6
2018 22.8 25.8 25.5 24.7 17.1 214 21.1 19.9 83.5 228.0 542.6 284.7
A LA] A &) A A 2ofl sk Al matA] ok ofjuk = gl o, w& 7SS Hel 9%==2013> 20181 >
SFH 2 A oA 10C 2ol A HA 1129 442 25.7U7t 2016'd o] AthFig. 4). kA7 &I} 71/ 8d3e] dAE
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