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Damage by Lycorma delicatula and chemical control

in vineyards

Song, Myung Kyu

Department of Agricultural Biology, College of Agriculture Life &
Environment Sciences, Chungbuk National University

Supervised by Professor Woo, Soo Dong

Abstract

This study was conducted to find out the damage, biological characteristics of
Ggot-mae-mi, Lycorma delicatula (Hemiptera : Fulgoridae) in vine and the effect of
chemical pesticides to L. delicatula.

L delicatula had occurred in Cheongju-city, Cheongwon-gun, Jincheon-gun,
and Boeun-gun in 2008 and was observed further in Eumseong-gun,

Jeungpyeong—gun, Goesan-gun, Okcheon-gun and Chungju-city in 2009. In
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vineyards, the grapes is damaged by L delicatula that sucks the stems and
secretes nectar which cause the sooty mold. So the commercial value of
grapes 1s fell down. The ratio of grapes’ commercial value was 19.2%6 with
no paper bag in organic farming because of L delicatula’s nectar. But with
paper bag, the ratio of grapes’ commercial value was over 98%.

And the sucking damage of L delicatula was experimented. No treatment
tree grew 81%-the ratio of tree’s length- from 6.15 to 8.18. but 3 L
delicatula/tree grew 17% and 5 L delicatula/tree grew 14% same period.
The number of egg per egg mass was 32.7£6.49. The cumulative ratio of
hatchability was 27% at 25C, 16% at 20TC, 149 at 15C, 3% at 30C and
0% at 10C. And the hatching period of L delicatula was 12.7+2.60 day at
25°C. With development rate(l/day) curve, the growth zero degree of L
delicatula was 12.75°C. But the hatchability of L delicatula at different
light condition was similar.

The experiments of mortality of egg, 4th nymph and adult of L delicatula
with chemical were performed. The mortality of egg of L delicatula with
11 chemical pesticides was below 8%. So eggs must be removed by
physical methods now. The mortalities of 4th nymph and adult L delicatula
with 10 chemical pesticides were reached to 100% within 24hr. I tested 4
chemical pesticide at the vineyard to control L delicatula. The efficacies of
nymph and adult L delicatula with 4 chemical pesticides were over more

than 90% in 7th day after application.
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Fig. 1. Developmental stages of Lycorma delicatula.
A, Egg mass; B, 1st-3rd nymphs; C, 4th nymph; D, Adult
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Table 1. List of insecticides tested for insecticidal activity

Common Name Trade AIL"(%)&Formu Recommended

name ation Dilutions

Neonicotinoids

Acetamiprid Mospilan 8 WP? 2,000

Clothianidin Bjgcard 8 WP 2,000

Imidacloprid Corindo 8 WP 2,000

Thiamethoxam Actara 10 WG 2,000
Pyrethroids

Bifenthrin Capture 2 WP 1,000

Ethofenprox Trabon 10 WP 1,000
Organophosphate

Fenitrothion Smithion 40 WP 1,000
Mixtures

Buprofezin+dinotefuran Gumgak 20+15 WP 2,000

Diazinon+ethofenprox Dduksim 25+8 WP 1,000

Lambda-cyhalothrin+Thiamethoxam Stonate 14+6.7  SG° 2,000
Carbazate

Bifenazate Acramite 235  SC! 2,000

DActive ingredient, WP* Wettable Powder, WG Water dispersible Granule, SG":
Soluble granule, sc: Suspension Concentrate, EC®: Emulsifiable Concentrate(Jung
et al. 2000)
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Table 2. Occurrence of Lycorma delicatula in Chungbuk from 2008 to

2009
Area observed No. of cite where L. No. of insects/treea)
Year (No. of town or  delicatula was observed /
villages) total No. of search cite Mean Range

'08  Cheongju (7) 24 / 24 24.6 5~55
Cheongwon (10) 14 / 32 12.6 0~48
Jincheon (3) 2 / 12 5.6 0~44
Boeun (3) 1/ 10 2.1 0~7
Goesan (3) 0o / 12 0 -
Eumseong (3) 0o / 12 0 -
Jeungpyeong (2) 0O / 6 0 -
Okcheon (7) 0o / 32 0 -
Youngdong (9) 0 / b4 0 -

Total 9(47) 41 / 1%

‘09  Cheongju (8) 28 / 28 26.2 4~51
Cheongwon (14) 31 / 31 27.6 7~61
Jincheon (3) 15 / 15 23.2 5~46
Boeun (8) 10 / 26 19.2 0~41
Goesan (7) 6 / 18 11.7 0~22
Eumseong (7) 6 / 15 8.2 0~25
Jeungpyeong (2) 8 / 12 3.3 0~15
Okcheon (5) 4 / 26 1.2 0~6
Youngdong (4) 0o / 31 0 -
Chungju (8) 9 / b6 1 0-5

Total 10(66) 117 /258
Y4th nymphs and adults L. delicatula on the tree were easily counted by naked eyes.

,12,
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Table 3. The occurrence variation of Lycorma delicatula in vineyard or

non vineyard

Area Date Non vineyard Vineyard
'08.7.11 44.1+6.67" -
Cheongwon
'08.10.21 2.1+0.62% 15.1+3.14"
'08.8.16 13.2+2.67Y -
Jincheon
'08.11.21 0.6+0.12% 18.1+2.64"
’09.8.28 11.3+3.66Y -
Okcheon
’09.11.17 2.2+1.26Y 5.3+3.62"

“No. of nymph or adult (mean+o) "No. of egg mass (mean+o)
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Table 4. The ratio of grapes’ commercial value

Without paper bag

With paper bag

No. of % of ) No. of % of )
commercial commercial
samples grapes samples grapes
Organic farming 30 19.2% 20 98.1%
Farms by pesticide 40 79.1% 40 10096
_ 15 _
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Fig. 2. The damage of young grape by Lycorma delicatula (The value at

application date = 100%). A, Tree length; B, Culm length; C, Culm

width; D, Leaf length; E, Leaf width
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Stage
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Egg
1st Nymph
Z2nd Nymph
3rd Nymph
4th Nymph

Adult

No. of L. deficatula

== 1st Nymph #=2nd Nymph ~ =se=3rd Nymph

=f=Adult

== 4th Nymph

\
Loy N
\;

mid.

late mid. ate mid. [ate early mid. late early mid late early mid.

early early

] 7 8

5

Month

Fig. 3. Life cycle of Lycorma delicatula at the vineyard in Okchoen of

Chungbuk 2008~2009. A, Occurrence of L. delicatula; B, Number
of L. delicatula
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Table 5. The number of egg per egg mass of Lycorma delicatula

No. of No. of egg /egg mass

Tree Range

egg mass (meanz*o)
Pinus strobus 30 30.6 £ 9.62 5 ~ 45
Acer palmatum 30 329 + 1095 13 ~ 50
Styrax japonica 30 36.1 £ 11.74 23 ~ &4
Chaenomeles sinensis 30 33.1 £+ 5.64 23 ~ 43
Vitis labrusca 90 32.7 = 6.49 20 ~ 51
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Fig. 4. Accumulation ratio of hatchability of Lycorma delicatula at a

various temperature conditions.
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Table 6. Hatching period (days; Mean+o) of Lycorma delicatula by

temperature
Temperature 10C 15C 20C 25C 30T
Days
- 40.2+10.41 29.0£10.78 12.7+2.60 11.0+1.73
(Mean+STD)

% There were no eggs hatched 70days after treatment.
v = 0.005x - 0.052 (R® = 0.930) : Development rate(1/day) curve for L. delicatula

overwintered eggs as a function of temperature.
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%

Table 7. Accumulation ratio of hatchability of Lycorma delicatula at

different light conditions on 25C

Length of Day of first % of

. . 2
light(hr) A linear equation R hatch hatch
16 v = 24131x - 1349 08102 12D 98.7%
12 v = 24754x - 1238 0828 12D 98%
8 v = 30708x - 172 0.7846 12D 34.7%

Collection @ chungbuk



Zujugdo] YFo] rhee X9 FHENNI DadAE 2AsHY] S A
=AY g ATz g Zujn] 2] FshE&S ZARFATHE 5). 10T
5~20% A % 25T I4L10D <QlsFHlelgol] ¥ Ad m5F Fsirt ¥4 %
I E=QTh 0Tl 59 H¢r By F 25T E &7 #3 Ax B3] 14.0%

2 FAFd va] o 50% 4% "WolH i, 10~209 - g oAE 50~87%=

shgol FAe WolAth wad 5T 0~209 A @ A% 10A7AA s
o] 10%AEE FAHU, 15AA A 4%% Hol g on} 0AAe At A
S} M5 24002 thA] $Eh&o] oAtk ol Ao AW F JEw I

—_

Edo] &4 Hed Azte] AQ847] wWEo® AbmEd 20C 14L10D <
Tl olE el Al Al Ax 25T Hla] FAg Fshgo] "ojHrhaE 5). -1
0C 5¥Ag A 1.3% 383 BIou & 77t Es H38o] 0%t
TS 0T 5CollA 0~20¢ &< Agst 23 F 10%°] H3&S A3
ou Agr|zte] AojAFgE Fshgo] "olxrh 15T 14L10D <15 o] ol
A AFE Aak 20C FAY F3E 16%H 14%=2 Sk "ol HTHE 5).
-10Cel 5~209 A& ¥ 15T 14L10D Slfwleolgo] ¥ Ay wF 7317}
HA gka ZAh 0T 5T 0~20¢ ok A2l A H-35&2 W)
ATk Z1g]al 30C 14L10D lifHlelE ol A Al g A3 dA|4ow Fohs
o] WolHrH(E5). Erjw| ¢S Ao ofs] FHol FA=i, F3E fEAME

Az A7 284 des & 7 AT

,26,

Collection @ chungbuk



30.0%

250%

M hatch ability on15T
O hatch ability on20TC

200% -
® hatch ability on25T

M hatch ability on30T
150%

% of hatch

10.0%

Day length/Treatment temperature

Fig. 5. Accumulation ratio of hatchability of Lyvcorma delicatula at a

various temperature conditions.
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Table 8. The mortality of Lycorma delicatula by chemical pesticides

Mortality (%)
Pesticides
Egg 4th nymph Adult
Acetamiprid 0.0 100.0 100.0
Bifenthrin 0.0 100.0 100.0
Clothianidin 0.0 100.0 100.0
Ethofenprox 0.0 100.0 100.0
Fenitrothion 0.0 100.0 100.0
Imidacloprid 0.0 100.0 100.0
Thiamethoxam 0.0 100.0 100.0
Buprofezin+dinotefuran
0.0 100.0 100.0
Diazinon+ethofenprox
0.0 100.0 100.0
Lambda-cyhalothrin +
. 0.0 100.0 100.0
Thiamethoxam
Bifenazate 7.9 20.0 24.0
Control 0.0 0.0 6.7

“Number of insects tested.
Yo4hr after application “no test.
Sample size(Number) : Egg(150), 4th nymph(20), Adult(25)
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Adults(application date : 9.11)
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