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The Effect of Winter Temperature on the Survival of Lantern Fly,
Lycorma delicatula (Hemiptera: Fulgoridae) Eggs

Young Su Lee*, Myoung Jun Jang, Jin Young Kim and Jun Ran Kim'

Environmental Agricultural Research Division, Gyeonggi Agricultural Research and Extension Services, Hwaseong 445-784
1Crop Protection Division, National Academy of Agricultural Science, RDA, Wanju 565-851

ABSTRACT: Lantern fly(Lycorma delicatula) is a major invasive pest that causes withering symptom of agricultural crops by sucking tree
sap and sooty mold symptom by producing honeydew. This study was conducted to investigate the occurrence pattern of lantern fly in
grape orchards in Gyeonggi area and the effect of winter temperature on L. delicatula egg survival during 2010 to 2013. In Gyeonggi areas,
overwintered L. delicatula eggs began to hatch from early May and nymphs peaked in mid May. Adults emerged from late July and laid
eggs until early November. The survival of L. delicatula eggs during overwintering was largely affected by winter temperatures. The
relationship between the number of days below a threshold temperature (x) in January and the survival rate of overwintering L. delicatula
eggs (y) was using linear regression model. The best model selected by the lowest RSS (residual sum of square) between predicted and
actual survival was y =-1.0486 x + 94.496 (R2 =0.7067) with~11°C of'threshold temperature. These results should be helpful to conduct
L. delicatula management programs, since the results provided relivable prediction for the winter survival of L. delicatula eggs and the
phenology of egg hatch in the spring.
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Fig. 1. Map showing sampling locations of Lycorma delicatula over-wintering eggs (") and the nearest AWS (Automatic Weathering
System, @) of Gyeonggi area. AS, An-seong; GP1, Ga-pyeong; GP2, Gim-po; HS, Hwa-seong, PJ, Pa-ju; PC, Po-cheon; PT, Pyeong-taek.

Stage Dec.~Mar. Apr. | May July | Aug. | Sep. Oct. | Nov.
Egg 00O OO0 | OO0 O OO0 | OO0
Nymph L2 2 IR 2 2 2R 2 2 2 2
Adult [ | EEE EEE EEE |

Fig. 2. Seasonal occurrence patterns of Lycorma delicatulain Gyeonggi area from 2010 to 2013.

TARIE 47

7157 IedolA EU7 1 sl mhE WHalF oS4
2] S 98l =, e T E=Alo] obd A Aol At
o] 2F L Y= A7 VIS 5 Eliw] 2ARS T X3l
A 714 717k Hl o8| 2 7(Model CR10X, Campbell Scientific,
USA) 9| 71 tEAtm s R 3ste] A5 ojuf 2
ofju] 5] AR 7V STk A el 1.2~28.0 km
T AR tha 2po]7F AU eKFig. 1).

2l 9 T
Zojo| BSH Sakg T

713 ol 4 Eoljn] e 59U A okt 79 sk

off 23 A5 90U SheiiE 119 A7 A 2o
2 A gIk(Fig. 2). 2010156 201317k4] A2}l ZEojw]
U o) FBRES 2ARE Ak A YEIRF F 2w
Aol QI3 27 BEH S2] 49 69.8-80.5%2 - 3
S W 77158 7, 3k, AR 0] 7S 16.8% o] 51
WA 5] 28154 QIoteHTable 1). 0|2} -2 At 7]
A o] = 200910} o] 39| e Aeto] o] o}
SollE B8t 20101742011 587] F4.L0] ofgro
748, E2, 95 5 27155 A el Al 201245 Zoj)
7} 719) 22HE|A] QE9FEH Table 2).

20103201 1A} Zu] 2% oko] H5&3} 547 24
S| 1 A USL HO| HHBAS K2 7124, 18T
ofste] Lol el AU} FIHASE HokgL y -
-4.0234x +91.751 (R?= 0.9447) 2 7} =2 AAA & yer
Uik Table 3). SHAJgk o] =& o} 85 20121434 2013 8

The Effect of Winter Temperature on Lantern Fly 313



Table 1. Hatching rate of over-wintering Lycorma delicatula eggs collected at the different sites of Gyeonggi area from 2010 to 2013

Hatching rate(%)* = SD"

Site 2010 2011 2012 2013
An-seong 75.4£19.71 60.6+:12.30 65.3+£26.24 68.9+15.42
Ga-pyeong 0 - - -

Gim-po 50.8+13.52 46.3+£6.22 75.2£13.25 61.4£18.61
Hwa-seong 80.2+17.21 63.3£10.37 68.6£10.96 65.6£16.30

Pa-ju 1.7£3.94 0 - -

Po-cheon 16.8+5.16 0 - -
Pyeong-tack 81.4+15.42 69.8+£11.93 89.5+12.67 80.1+£13.33

*Sample size; 271~524 eggs.
PStandard deviation.
‘Not detected.

Table 2. Density fluctuation over-wintering Lycorma delicatula eggs at the different sites of Gyeonggi area from 2010 to 2013

Number of egg mass/tree

Site
2010 2011 2012 2013

An-seong 2.4 0.3 0.7 0.3

Ga-pyeong 3.4 <0.1 2 -
Gim-po 0.9 0.2 0.3 0.2
Hwa-seong 0.6 0.4 0.5 0.3

Pa-ju 1.2 <0.1 - -

Po-cheon 0.5 <0.1 - -
Pyeong-tack 1.5 0.6 1.8 0.8

*Not detected.

Table 3. Estimated parameter values of linear models predicting the hatching rate of Lycorma delicatula eggs and their field validation
with RSS values

Critical Model parameter® RSS®in 2012 RSS in 2013 v
Temp. 2 Hwa- An- Pyeong-  Gim- Hwa- An- Pyeong- Gim-
©) a b g seong seong tack po seong seong  taek po RSS
-10 -1.2285 99.959 0.8930 0.87 75.81 18.34 40.09 22.12  59.56 7.08 312.39 27.20
-11 -1.0486 94496 0.7067 0.07 154.22 19.73 45.06 1777 32.18 0.58 97.36 43.96

-12 -1.5126 98324  0.7636 31.62  106.81 7.69  157.15 83.00 13.76 2,51 127.08 60.81
-13 -3.7421 12738 0.8657 591.82 9391 92390 1120.21  327.65 5.52 184.99 443.48  546.14
-14  -4.1982 13048 0.9313 834.57  750.55 1679.36 1481.26  649.87 7.87 440.69 566.26 949.33
-15 -3.6982  110.67 0.9343 904.20 144199 44817 594.16  574.82 2292 14590 38341 677.89
-16  -3.1050 96.972 0.8451 268.04 1003.12 55.83  474.02  145.37 0.02 1.81 157.43  360.37

-17  -3.4099 90.463 0.8833 97.28  633.18 093  232.96 21.47 532 1074 6278 193.05
-18  -4.0234 91.751 0.9447 12434  699.66 13575 273.94 65.68 1.66 0.18 116.23  246.93
-19  -4.9540 88344 09159 59.97 531.03 67.96 172.76 8.04  28.37 2.77 9094  166.53

20 -6.2013  86.160 0.9317 3091  435.14 36.72  120.12 19.00 122.29 0.02 12229 124.76

®y =ax+ b, where y is the hatching rate of L. delicatulaeggs and x is the number of days above each critical temperature in daily minimum
temperatures during January. Data sets of 2010 and 2011 were used for model development, and independent data sets of 2012 and 2013
were used for model validation.

PResidual sum of square = (actual - predicted hatching rate)?.
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