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Occurrence of Euzophera batangensis Caradja (Lepidoptera: Pyralidae)
in Persimmon Orchards and Effective Timing of Flubendiamide Application

Tomonori ARAI*, Satoshi TODA, Masatoshi MOCHIZUKI

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

Adult males of Euzophera batangensis were caught on sex pheromone traps in persimmon orchards
in Hiroshima, Japan, from late April to early May, from late June to July, and from August to early
October. Larvae were collected from persimmon trees from March to April, from May to June, from
July to August, and from September to October. In the semi-field conditions in which collected larvae
were reared on artificial diet, adults emerged from April 15 to 25, on June 28, and from August to
September. Therefore, the overwintering, first-generation, and second-generation E. batangensis adults
appear to emerge from late April to early May, from late June to July, and from August to early October,
respectively. These findings suggest that the overwintering, first-, second-, and third-generation larvae
infest persimmon trees until April, from May to June, from July to August, and from September to
October, respectively. Flubendiamide spraying in early July, when first-generation adults began to
emerge, appeared to be effective in reducing the number of second-generation larvae. Flubendiamide
spraying in late August, when second-generation adults began to emerge, was effective in reducing the

number of overwintering larvae.

Key words: Euzophera batangensis, flubendiamide, occurrence, persimmon
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Fig.1 Persimmon orchards at the Division of Grape
and Persimmon Research, Hiroshima. Orchards
A, B, C, and D were sprayed with conventional
insecticides. Orchard E was insecticide unspraying
orchard.
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H t#1), SA1ILH259H1H CHfb%6) I
THEL 72 (Fig.3°F).

012 FFOBEANBEOHRE % Fig. 4 1IZR L7z, X
TIAHINYREBDO NN, TIEIRTTAAN
CHELTARLMER L, 78R T AL TEH
X, 4HTH, 6H26H, SH2H”»522H, 9H 19
H225 10 A 19 HOBHIZ AR B L O CHETHiES I,
29 AU EASNREIZL L o7z, —J, 5 AL
6 A oA ARTIEZED ST, CH
TL Y hhrol.

TYEIRE T AL TEMRIROFER X 5 FE
Fh Table 2R L7, THEYRY T AL T HHITN
T HFEEO Ty FavanNFHlifiay I a~van
F O—E Phanerotoma sp. & 25 F A4 3~ 2 /3FHiEp

AT A ARINFO—FED QFEEEWEDZTD L. 7
H R Y T XA NS BT O S AT IR ERFE DS
Vo763 260 HEBRE 50% 005 929% Th - 7.

3. 7 A%7=13 8 ADEIHRLRRGER

B R Fig 5 (R L7z, FBHAFMERUR O R IRIX T
HESEHETEIL 7 25 10 HIg T TE R L,
SBAHTANRS Lo/, THIHDATLNRY VT 3
FACHIH) 28 U727 A RAXTid7 B30 H, 8H 27
HOHREPBEN RS RX L) b EERIIL LRk
72 (Tukey-Kramer test, P = 0.05). 8 H 28 HDOA 7 )V
NYTT I FRHF 2 HA L7728 HTAIX TR, 8 HEL
P EHEHE TR TN ORI HICB W T RX &
ZFFO NG Do 72 (Tukey-Kramer test, P = 0.05).
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Fig. 2 Seasonal changes in number of Fuzophera batangensis adults caught on sex pheromone traps in conventionally

controlled persimmon orchards.
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WIIOERIX & #2015 4E0 4 A 22 H O RIEPEH EPT
Bz b £, X CTEITFRO SNk 0o 72 (Tukey-
Kramer test, P = 0.05).
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Fig. 3 Seasonal changes in number of Euzophera batangensis larvae collected from persimmon trees in conventionally
controlled orchards (upper graph) and number of adults that emerged from larvae reared under natural temperature

conditions (lower graph) in 2011.
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Fig. 4 Seasonal changes in number of Synanthedon tenuis larvae and FEuzophera batangensis larvae collected from
persimmon trees in conventionally controlled orchards in 2012.
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Table 2. Percentage of parasitized Euzophera batangensis larvae collected from persimmon trees in each year.

Number of emerged

1(jne-\rllzieé'ation of E. batangensis Sampling date COﬁfeucrtr‘lsla()iell;1 ?\fae E. batangensis — RatS[ .of )
aduls Parasitoids parastism
2011
Overwintering Mar. 28—Apr. 7 79 6 42 87.50%
First May 31-Jun. 3 9 1 1 50.00%
Second Jul. 22 -Aug. 18 60 4 18 81.80%
Third Sep 1-0ct27 ML 2 e PRI
2012
Overwintering Apr. 25 14 3 8 72.70%
First Jun. 26 1 1 0 0%
Second Aug. 2-22 18 1 7 87.50%
Third Sep. 19-0ct. 19 148 14 36 72.00%

* Rate of parasitism (%) = No. emerged parasitoids / (No. emerged parasitoids + No. emerged E. batangensis adults) x 100

30
a a B Spraying on Jul. 1
25 | I a O Spraying on Aug. 28 N
o
E 20 T—z— ONo insecticide spraying
0 a a
]
: a
Eo i — |
2
i + Il
) 10 a
z b b a
5 b I T .
a
a
0 T T T T iil+|
Jul. 1 Jul. 30 Aug. 27 Oct. 16 Apr. 22

Fig. 5 Seasonal changes in number of frass piles produced by lepidopterous pests in persimmon trees from July 2014 to
April 2015 (mean + SEM). Bars with the same letter on the same survey date are not significantly differences at P =

0.05 by Tukey—Kramer test.

TEUVRTTAATOEEPEL o7 (xPtest, P<
0.05). 201544 H 22 HIZIZWIFNosEEX b v 2 a R
T NTRRO LIRS, TH BT T AALATITITEA
ERO LT, RERXH Tl ERIEVIZEED b
oz,

4. 7TAH KV 8 AD 2 EIRLEREER

B R A Fig 7R L7z, 1T RIECHIX B X 0% 2 [\
fXEd, WH20HOT7YEYITT AL HEALR
BHSRHERIX & LT 7% { o 72 (Tukey-Kramer test,
P=005). 7272L, TH28HETO7¥ €~ ¥ T A
A TEANDRENTRBRKX TEIZBO LN o7z, F
2, WINoOREX S, 4B 18 HICIZ A AL BB

ZFD N o7, LAIZAAINITITH28HET
WFNOFERX TH RO SN2, AARBUIZEITFRD
LN, FENLEDL CHERL -

2 B

THERIRTTAATOWET 20T NT v TAD
FRMELS, AR RIZ4 A TTE255 A 1A,
1R HIE 6 H M s 7 HICRETLEEZ LN
B, F£72, 2011 FFICHALEE L 72 IR & o
iAo, &5 2 AL 8 A DI IsA§ 5 L HfiE &
NDH. TIEIIY T AL THBOFHME LRI
EFEN S, BBLXZTIEH L)Y, 4 HEAEFTOYH
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100% T T
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2 80% | —
X

60% —
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No insecticide ~ Spraying on Spraying on
spraying Jul. 1 Aug. 28

Fig. 6 Species composition of larvae infesting persimmon trees on 2014 October 16 (upper), and 2015 April 22 (lower).
Values indicate number of observed larvae per tree in each treatment on each sampling day. *Species compositions
between treated trees and other treated trees are significantly different at P < 0.05 by x? test with Bonferroni’s
correction.

Synanthedon tenuis B Spraying on Jul. 10 and Aug. 27 []

4 P ay O Spraying on Aug. 27 —

2 T 1 O No insecticide spraying ||
g al] a a a a
2 e TTE] 8 A E
[
S i Euzophera batangensis a
~
S I
“ oy I

a b b
2 a a a @
a
. S S I I s o
Jul. 10 Jul. 28 Oct. 20 Apr. 18

Fig.7 Seasonal changes in numbers of Synanthedon tenuis larvae and Euzophera batangensis larvae collected from
persimmon trees from July 2015 to April 2016 (mean + SEM). Bars with the same letter on the same date are not
significantly different at P = 0.05 by Tukey—Kramer test.
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SHALHERMEI NG, ZDZ Ehs, FHERETIEIDARL HZ ARG R E L7z 2B, 2014 4 & 2015 4125
ELEIEOELEZOND. 12720, AHOERIC e L7z BBt &, B HRFESAB BV TL 4 AD
T2 =908 hnwZ ehn, 9 HURIZERES Y BEAGHRED D72 o728, ZNIE 10 HHRiz7 4
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EBURY T A TR B ORI 2 RE L 72720
EEZOND. DT LN, THIEURYT AL T
ZARS HIE, 10 H A F T2 2 Th 3 O
EEANEALTWALZ EATRIBENS.

2011 4E & 2012 4RI CFEM L 727 ¥ B < F T AL T
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B EANREOHER LD, EALHIL 9 HUREEICS
WZEDHHS NI o7z, L7zdt> T, ML R
WCRT AP EREEEZ HNL. 72720, 2011 F0
CEWTIZ7T R TEAPLEANBP L HER L D 2
Enn, B2HAYGHITTT LR LETHS . &
B, 2011 4F & 2012 4F I AL H % A L 2|35 T,
B1IMRGHEOBEANIZITEAERD LN 2h o7 [k
OFERIIHH S (2014) THH|E SN TWE, T &
Mo, TEEVIT T AL NE AL RIS LK
DOVFEHIIERWEEZ 5N, 72721, 2011 4E & 2012
FICEAY RO % P4 L 72Tl 5 ARic 7
FEURT T AANEE LTHIVEY v TIKER OFAq
DERBSINTBY, KAOLEIZL Y BEAGRE A2
S TpolzuieEnid 5. F72, 79T T T AL Filk
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2014 4 & 2015 4R ISR L 72 7 VXU D7 3 RKHIHF
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e, THEYY T A A A AL L) B o> 5 A %) 1
WZERES 5 AF ORI, BEMGICESTHL. F
72, 014 4FIZEML 27T EHOT7 VRT3 FK
RO FREBRTIE, 7 A TE L 8 AT RIEYE
iHELRLTHIENTE. B, FAEEY T,
L AIAN NI THF I~ LW Stathmopoda
masinissa Meyrick X O EEEEA~DO LA S FEO 5 4172
ZEML, TRV TAANIIMATINSLERD
HESEEIN T LEEEH L. LrLe2S, TH
FHORFOFANZ LY, NS EROEHER~DOEA
FIHTHETCHZLIENTEEEZONL, F
72, BRI - AR (2015) 127 H B ORANC X 5 BhkatEs
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