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Seasonal Occurrences and Organic Agricultural Materials’ Control
Effect of Pseudococcus comstocki on “Muscat of Alexandria’
Organic Vineyard in Korea

Song, Myung-Kyu - Park, Jae-Seong - Lee, Seok-Ho - Lee, Jae-Wung -
Kim, Seung-Duck - Jeong, Chang-Won - Kim, Kyl-Ha - Park, Jong—Ho

This study was carried out to investigate the damage patterns, the occurrence and
migration time of Pseudococcus comstocki and in order to improve the control
effect of organic agricultural materials (OAMs). The experiment was carried out at
Okcheon’s organic vineyard (2,500 m’, sandy loam, manure) where planted 8~9
year old ‘Muscat of Alexandria’ vines. The comstock mealybug’s migration to
grape clusters occurred from the middle of July, and produced eggs in the grape
clusters from the end of July, and the density of the comstock mealybug was
highest at 0.6 ¢ in late August. The number and fruit damage of comstock mealy-
bug in eco-friendly vineyards were higher than in conventional culture vineyard.
And the marketability of green variety grape was more damaged from comstock
mealybug than the black variety grape. Toxicities of 8 OAMs were evaluated to
comstock mealybug at the recommended concentration. As a results, Lightyellow
sophora and Derris extracts exhibited strong insecticidal activity with 100%
mortality. When the Lightyellow sophora extract was uniformly distributed on the
vine from early-July to mid-July, fruit damage reduction rate was 96.2% and
84.6%, respectively. So commercial grapes could be harvested. Therefore, it was

B AT 218 95498 s EE AFMNEA U138 £ & 2 &2A
ez e 71& MTEANE: PI010829)e] A do o8] o] Fol A Y.
TFAEETYIEY EEATA
T zEY Y dAE A

" EPEAANY H5YR

"™ Corresponding author, ZHE =% 71EY E 5 AT 2 (sinbaat@korea.kr)

i



774

ofy

Wit A ol 5 oA A - 3R - Pk ES

considered to be effective to reduce fruit damage by controlling in early - late July
(the green stage) when the comstock mealybug migrated to grape clusters in the
vine greenhouse. In the future, it will be necessary to study the effect of external
exposure time and momentum on the control of OAMs.

Key words : control effect, grape, organic agricultural materials, Pseudococcus
comstocki
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Fig. 1. The mean temperatures and annual precipitation from 2015 to 2016 at Okcheon in
Cungbuk province.
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Table 1. % of main ingredient and dilution rate of organic agricultural materials to control
Psetidococeus comstocki

Organic agﬁcultural Plant extract materials Regist.ration % of TTlail’l Dilution
materials number in Korea | ingredient rate
OAM 1 Neem oil 3*1-3-5-024 80 1,000%
OAM 2 Sophora seed oil FA-2-5-020 70 1,000%
OAM 3 Lightyellow sophora FA]-2-5-013 100 1,000
OAM 4 Derris 34-1-5-011 90 1,000%
OAM 5 Cedar oil FA-2-5-049 16 1,000x

Mixture of Chinese scholar tree, -
OAM 6 . FA]-2-5-052 90 1,000x
goosefoot and subtripinnata extracts

OAM 7 Eucalyptus oil ZA]-2-5-044 10 1,000%

OAM 8 Loess-sulfur 25 1,000%
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Fig. 2. Density fluctuation of average numbers of 2. comstocki nymphs and female adults
or egg scales sampled from crt trunk or arm or leaf or fruit of grape.
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Fig. 3. Density fluctuation of average numbers of 2. comstocki nymphs and female adults
sampled from arm, cane, peduncle and fruit of grape
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Fig. 4. Density fluctuation of average numbers of Chrysoperia sp. adult/swiping and egg/
tree in greenhouse of organic vineyard
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Table 2. Degree of fruit damaged by Pseudococcus comstocki in various locations of
organic vineyard

. . No. of fruits Rate of fruits Degree of damage
Field Varicties examined" damaged (%) (%)
A 30 12.8 83 a'
Muscat of
. 30 13.1 75 a
Alexandria
C 30 14.6 6.7 a
d’bAverage of 3 replications of each field.
. +3B+2C+
¢ Degree of damage(%) = 4A3BH2CHD % 100

4xTotal fruits investigated
A ;above 16, B; 11~15, C;6~10, D; 1~5 individuals per grape fruit.
‘Degree of damages followed by the same alphabetical letter are not significantly different at 5% level by

Duncan’s multiple rage test.

F71A 2= AP 2=de] tEAADY DE 59 A &S HlwstH
Folot LxoA ] Aot Jafso] F7|AM L=dNA Fof, F71Au LA
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Al YEFSTH(Table 4).
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Table 3. Rate of fruits and leaves damaged by Pseudococcus comstocki in eco-friendly or
normal cultivation vineyard

Average No. of P.|Average No. of P, Rate of fruits | Rate of leaves

Division Varieties comstocki in a comstocki in 10 0/ o/d
bunch of grapea leaves’ damaged (%)" | damaged (%)
Muscat of
. Alexandria, .
Eco-friendly 092 a 2.60 a 733 a 1.28 a
Cheongsoo,

Campbell early

Kyoho,
Honey Venus, 0.01 b 0.12 b 0.06 b 0.03 b
Campbell early

Normal

cultivation

abed Average of 10 replications of each variety.

¢ Average no. and rate of damages followed by the same alphabetical letter are not significantly different at 5%

level by Duncan’s multiple rage test.

Table 4. Rate of fruits and leaves damaged by Pseudococcys comstocki in each varieties

Average No. . Rate of
of P. Average No. Rate of fruits Rate of Rate of fruits leaves
- .. of P. damaged per
Varieties comstocki in .. damaged leaves . | damaged per
comstocki in c a| P. comstocki .
a bunch of b (%) damaged (%) P. comstocki
a 10 leaves (%0) 0
grape (%)
Muscat of R
. 1.73 a 407 a 13.50 a 233 a 7.79 0.57
Alexandria
Cheongsoo 0.10 b 0.20 b 350 b 030 b 35.00 1.50
Honey Venus 0.05 b 0.15 b 0.50 b 0.10 b 10.00 0.67
Kyoho 0.00 b 0.00 b 0.00 b 0.00 b 0.00 0.00
Campbell early 0.03 b 0.57 b 0.00 b 0.07 b 0.00 0.13

*bed Average of 10 replications of cach variety.

¢ Average no. and rate of damages followed by the same alphabetical letter are not significantly different at 5%
level by Duncan’s multiple rage test.
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Table 5. Activity of organic agricultural materials (OAMs) on the Pseudococcus comstocki
female adults in vitro

Mortality” (%) + SD
Organic agricultural % of main Dilution rate No. of with days after treatment
materials (OAMs)”* ingredient . treated
3 days 7 days
Neem oil 80 1,000% 30 3.3+0.58 0.0+£0.58 a’
Sophora seed oil 70 1,000x 30 33.340.58 50.0£1.53 b
Lightyellow sophora 100 1,000% 30 100.0+0.00 100.0+£0.00 ¢
Derris 90 1,000% 30 96.7+0.58 100.0+0.00 ¢
Cedar oil 16 1,000% 30 6.7+0.58 0.0+0.58 a
Mixtures of Chinese
scholar tree, goosefoot and 90 1,000x 30 40.0+£2.65 50.044.04 b
subtripinnata extracts
Eucalyptus oil 10 1,000% 30 10.0+1.00 3.8+0.58 ab
Loess-sulfur 25 1,000% 30 36.7+0.58 26.9+0.58 ab
Control - - 30 - -a

*OAMs were treated on 15 June. 2016, and mortality was checked on 22 June. 2016.

® Corrected mortality = ((average survival rate of scales in control — survival rate in the treated) /survival rates in
control)x100.

Each datum represents the mean of three replicates

4 Corrected mortalities followed by the same alphabetical letter are not significantly different at 5% level by
Duncan’s multiple rage test.
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Fig. 5. The grape’s damage symptom of Pseudococcus Comstocki nymphs and female
adults. (A : fruit, B : trunk, C : sooty mold on leaves, D : grape protect bag)
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Table 6. Effect of lightyellow sophora extract on Pseudococcus comstocki in the organic
vineyard in several dates 2016 at Okcheon in Chungbuk province

Average no. Qf Rate of fruits damaged Redgced rate of
Date of treatment P. comstocki 1na %) fruits dacmage

a bunch of grape (%)

18 — Jun. 6.0 30.0£18.03 a’ 30.8

23 - Jun. 33 21.7410.41 abe 50.0

5 = Jul. 0.3 1.7+ 2.89 ¢ 96.2

14 - Jul. 0.3 1.7+ 2.89 ¢ 96.2

24 - Jul. 13 6.7+ 2.89 bc 84.6

2 - Aug. 11.7 43.3+11.55 a 0.0

Control 17.3 433+ 5.77 a -

* Lightyellow sophora were treated on each date, 2016. and number and damaged fruits were checked on 12
August 2016.

® Each datum represents the mean of three replicates

Rate of reduced fruits damage = ((1 - Rate of fruits damaged in the treated/Rate of fruits damaged in control)
x100.

4 Rate values of fruits damaged followed by the same alphabetical letter are not significantly different at 5% level
by Duncan’s multiple rage test.
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