TR RS RSP Bull. NARO, Fruit Tree and Tea Sci. 2: 33 ~41, 2018

WY — M~V F 2R LR T Ny Uy, <Ay N
WZBIFTA T T e X3 a3, Ok

FILMIE - SHLI

ESZWFZERAFS N B3E - AN SERT R A I SeiRE
B ACERF R B 7 Ry - o g
739-2494 L BV HIA B2 F T

Occurrence of Arboridia apicalis (Nawa) (Hemiptera: Cicadellidae)
under Reduced Insecticide Management and Reflective Sheet Mulching
in Grapevine cultivar ‘Shine Muscat’

Tomonori ARAI* and Masatoshi TOYAMA

Division of Grape and Persimmon Research,
Institute of Fruit Tree and Tea Science, National Agriculture and Food Research Organization (NARO)
Akitsu, Higashihiroshima, Hiroshima 739-2494, Japan

Summary

The effect of reduced insecticide spraying program using reflective sheet (RS) mulching on the
occurrence of a grape leafhopper Arboridia apicalis (Nawa) was investigated in the grapevine cultivar
‘Shine Muscat’ (Vitis labruscana Bailey x V. vinifera L.) in hedgerow orchards. We found that RS
mulching suppressed the infestation and damage caused by A. apicalis on the leaves until early July.
Occurrence of the first generation of A. apicalis nymphs was synchronized with the migration of the
second generation of Scirtothrips dorsalis Hood adults. The supplementary insecticide spraying timed
to coincide with the migration of the second generation of S. dorsalis adults effectively suppressed the
infestation of the first generation of A. apicalis. The level of A. apicalis infestation (until early August)
and the leaf damage caused on grapevine leaves (until early July) under treatment with reduced
insecticide spraying and RS mulching were comparable with those in plants receiving conventional
insecticide spraying without mulching. However, the leaf damage in the treatment with reduced
insecticide spraying with RS mulching increased after late July presumably because of the migration
of the second generation of nymphs oviposited by adult females that flew from grapevine trees not
sprayed with insecticide. In conclusion, RS mulching of grapevine plants combined with supplementary
insecticide spraying is more effective in the control of A. apicalis infestation than RS mulching alone.
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Fig.1 Grape orchards and treatments of the experiment conducted at the Division of Grape and Persimmon Research.
Orchard A is located approximately 200 m northwest of Orchard B. Shaded areas in each orchard were mulched
with reflective sheets. Insecticide was not used except in the unmulched treatment with conventional insecticide
spraying and the mulched treatment with reduced insecticide spraying in Orchard A in 2014 and 2015.
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Table 1. Insecticide spraying schedule for treatments with reduced and conventional insecticide spraying in orchard A

Mulched block with reduced

Year and date . .. .
insecticide spraying

Unmluched block with conventional
insecticide spraying

2014
Mav 30 Clothianidin, 16% water-soluble powder,
Y 4,000-fold dilution (40)
June 20 Acephate, 50% wettable powder, Acephate, 50% wettable powder, 2,000-fold
2,000-fold dilution (250) dilution (250)
July 1 Clothianidin, 16% water-soluble powder,
y 4,000-fold dilution (40)
July 2 Bagging of grape cluster Bagging of grape cluster
2015
May 20 Clothianidin, 16% water-soluble powder,
y 4,000-fold dilution (40)
June 17 Clothianidin, 16% water-soluble powder, Clothianidin, 16% water-soluble powder, 4,000
4,000-fold dilution (40) fold dilution (40)
July 2 Acephate, 50% wettable powder, 2,000-fold dilution
Y (250)
July 3 Bagging of grape cluster Bagging of grape cluster

Values in parentheses indicate concentration (ppm).
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Table 2. Damage index of leaves, infested number and values of grape leaf damage by Arboridia apicalis in each treatment in

Orchard B in 2014~
June 11 June 24 July 30

Treatment Damage Individuals per leaf” Values of Damage Individuals per leaf” Values of Damage Values of
index of grape leaf index of grape leaf index of grape leaf

leaves* Nymphs Adults damage’ leaves* Nymphs Adults damage* leaves* damage"

Mulched without 0.1+0.1 0.1+0.04 0.7+0.1

insecticide spraying 0 0(30) 0(30) 0(60) 14 30) 0(30) (60) 125 (60)
* * * * * %
Unmulched without 74+13 0(30) 0.6+0.1 219 16.3+2.0 1.0£0.2 1.2+0.1 70.0 23+0.1

insecticide spraying ) (30) (60) (30) 30) (60) (60)

# Insecticides were not sprayed.

v Infested nymphs and adults were not counted.

x The damage index of leaves is calculated as follows: 100 x (A + 3B + 6C)/6/(A+ B + C + D). A, B, C, and D refer to the
number of leaves with < 25%, 25%—50%, > 50%, and 0% damaged area, respectively.

% Mean + S.E. (number of leaves studied). The asterisk indicates that differences are significant between treatments (¢-test, p
<0.05) .

v Mean + S.E. (number of leaves studied). Scores of 3, 2, 1, and 0 were used to characterize the damage in each leaf which
corresponded to a calculated percentage of the damaged leaf area of > 50%, 25% — 50%, < 25%, and 0%, respectively. The asterisk
indicates that differences are significant between treatments (Wilcoxon rank-sum test, p < 0.05).
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Fig. 2 Mean number of Arboridia apicalis infesting on grape leaves and values of grape leaf damage by A. apicalis in each
treatment in 2015 in Orchard B. Bars with each symbol indicate SE. Scores of 3, 2, 1, and 0 were used to characterize
the damage in each leaf which corresponded to the calculated percentage of damaged leaf area of > 50%, 25% — 50%,
< 25%, and 0%, respectively. The asterisk placed above each date indicates that differences are significant between
treatments (Wilcoxon rank-sum test, p < 0.05).
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Table 3. Damage index of leaves, infested number and values of grape leaf damage by Arboridia apicalis in each treatment in

Orchard A in 2014
June 11 June 24
Treatment Damage Individuals per leaf¥ Values of  Damage Individuals per leaf¥ Values of
index of grape leaf  index of grape leaf
leaves? Nymphs ~ Adults  damage* leaves” Nymphs Adults damage*
Mulched with
reduced insecticide 0 0 (40)b 0 (40)a 0 (80)b 0 0 (40)b 0 (40)a 0 (80)b
spraying
Unmulched with
conventional 6.3 020)b 0(20)a 0.4+0.1(40)a 4.6 020)b 0(20)a 0.3+0.1 (40)a

insecticide spraying

Unmulched without -, » o 660002 0©20)a 03+0.1@0)a 88 68+1.6(20)a 0.2+0.1(20)a 0.5+0.1(40)a
insecticide spraying

»Damage index of leaves is calculated as follows: 100 x (A+3B+6C) / 6/ (A+B+C+D). A, B, C, and D refer to the number
of leaves with < 25%, 25% — 50%, > 50%, and 0% damaged area, respectively.

¥ Mean + S.E. (number of leaves studied). Values with the same letter within a column in each experimental day are not
significantly different at p = 0.05, according to the results obtained by the Tukey—Kramer test.

* Mean + S.E. (number of leaves studied). Scores of 3, 2, 1, and 0 were used to characterize the damage in each leaf which
corresponded to the calculated percentage of damaged leaf area of > 50%, 25% — 50%, < 25%, and 0%, respectively. Values with
the same letter within a column in each experimental day are not significantly different at p < 0.05, based on the results of
Wilcoxon rank-sum test with Bonferroni’s correction.
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Fig. 3 Mean number of Arboridia apicalis infesting grape leaves and values of grape leaf damage caused by A. apicalis
in each treatment in 2015 in Orchard A. Bars with each symbol indicate SE. Scores of 3, 2, 1, and 0 were used to
characterize the damage in each leaf which corresponded to the calculated percentage of damaged leaf area of
>50%, 25%—50%, <25%, and 0%, respectively. * placed near the symbols of unmulched without insecticide spraying
at each date indicates that values were significantly higher than those of the other treatments, and ** placed above
the symbols of mulched with reduced insecticide spraying at each date indicates that the values were significantly
higher than those of the mulched with conventional insecticide spraying trees at p < 0.05, according to the results of
the Wilcoxon rank-sum test with Bonferroni’s correction.
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Fig. 4 Seasonal changes in the percentage of stage composition of Arboridia apicalis infesting the leaves in Orchard A and
B in 2015. The values above the graph indicate that the total number of individuals detected on the leaves on each
date. The asterisk indicates that investigation was not conducted.
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Fig. 5 Seasonal changes in the number of Arboridia apicalis adults caught on yellow sticky traps in 2015. The arrows
indicate the timing of insecticide spraying. The asterisk indicates that the measurement was not performed.
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