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Abstract: Citrus leafminer (Phyllocnistis citrella) is an economically important pest
in citrus orchards. This study was conducted to elucidate the over-wintering stage of
P, citrella through experiments on the survival rate of P citrella at low temperatures
and field investigations during the winter season. There was a significant difference
in the survival period depending upon the over-wintering stage of P citrella at low
temperatures, and the adults survived longer than the pupae. Evaluation of the survival
period after inoculating citrus orchards with P citrella adults and pupae showed that
only the adults survived until mid-March of the following year, but all pupae died in
January. This suggests that considering the fact that the germination of spring shoots
in Jeju generally begins in mid-March, over-wintering adults are likely to form an early
population the next year. However, pupae may not contribute to the formation of the
initial population in the early season after wintering in fall shoots that are prone to
freezing damage in winter because P citrella could only survive in pupal chambers
formed in fall shoots. Therefore, these results suggest that P, citrella adults that emerge
in late autumn can over-winter in citrus orchards in Jeju, Korea.
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Al Aol E7Fs Bt ofuzet msiE B2 M=ol A
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Table 1. Adult longevity of Phyllocnistis citrella at constant temperatures (mean days + SE)

Developmental stage

Temperature

Q) Pupa Adult t P-value
n® Longevity Max n Longevity Max
-5 15 0.67+0.05 1 15 0.91+0.12¢ 2 2.47 .018*
-2 15 4.17+£0.21° 7 15 4.20+1.37° 7 0.05 .096™
2 27 0.75+0.08° 2 27 6.78+0.53° 16 6.79 .000***
- = - 21 10.57 £1.09° 20 - -

#Number of P citrella examined.

®The means with same low case letters in row are not significantly different by Tukey test at P=0.05: Pupa (df=3, 74, F=29.80, P<0.0001); Adult (df=2, 82,

F=78.12, P<0.0001).
“Missing data by experimental mistakes.
NS indicates not significant by independent t-test (P=0.05).
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Study on the over-wintering stage of Phyllocnistis citrella in Jeju

Table 2. Number of overwintering stages of P citrella(CLM) found in different citrus orchards in the early season

Coordinate temp\é\r/;r;ﬁi; O CLM stage found
Region
surveyed 2019 2020
Latitude Longitude 2019 2020
Pupa Adult Pupa Adult
North 33.511173 126.702735
Seonheul 33.456742 126.455954 6.2 79 0 3 0 22
Haean 33.443985 126.356647 6.7 78 0 9 0 34
Sangga 33.451559 126.384645 6.2 75 0 6 0 4
Jangjeon 33.451559 126.384645 70 78 0 78 0 6
Ora 6.3 76 0 6 0 2
West
Myeongwol 33.379319 126.285274 6.7 8.2 0 52 0 124
Wollim 33.341852 126.252586 6.9 8.1 0 29 0 69
Mureung 33.291394 126.255185 6.9 8.0 0 58 0 38
East
Gasi 33.342115 126.770774 71 77 0 28 0 81
Samdal 33.379335 126.843976 6.6 76 0 3 0 67
Susan 33.437287 126.881397 6.4 74 0 8 0 36
Nansan 33.437287 126.881397 6.6 8.0 0 1 0 127
South
Harye 33.286709 126.615846 79 8.7 0 24 0 128
Wimi 33.277040 126.658387 79 9.0 0 17 1 324
Uigwi 33.312020 126.704726 8.1 8.7 0 35 0 91
%indicates the temperature from January to February
This survey was conducted between Feb. 5 and Mar. 30 in 2019, 2020.
2 2ASIATh 4% WA ol oS Sste] FFbY  APSLAL, WelY] R T WA B 0L ol g
22 ((2,2)7,11-hexadecadienal) & G237 2ol S Wet  WlH7]9 2AUL 7|F 02 AE o2 AU
EH (T12; Green agro Tec, Korea)©ll F2I3t & 2Hl F4]
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Fig. 1. Changes in the survival rate of Phyllocnistis citrella at con-
stant low temperatures. A: pupae, B: adults.
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Fig. 2. Changes in the survival rate of Phyllocnistis citrella in a
Mandarin citrus orchard during the winter season. A: Seogwi-
po-si, B: Jeju-si.
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