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Emergence of Adult Male Pandemis heparana and Period of Fruit Infestation of Apple
Orchards in Iwate Prefecture, Japan

Tomonori ARAI*** Masaaki TAKANASHI***, Fumio IH AR A
Katsuhiko YAGINUMA and Fumiaki MOCHI7UKI

The emergence of Pandemis heparana adult males and their periods of fruit infestation of apple orchards
in Iwate Prefecture were investigated. Adult males of the overwintering- and the first-generations were
caught using pheromone traps from mid-June to late July and from mid-August to late September, re-
spectively. Fruit damage caused by the overwintering- and first-generation larvae of this pest was observed
in the apple orchards from mid-May to June and from late July to August, respectively.

Key words: apple, damage, emergence, Pandemis heparana, pheromone trap
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Fig. 1 Number of P. heparana adult males caught weekly
using pheromone traps in each experimental orchard.
Arrows indicate the dates when mating disruptors
were used in each orchard. ¥ indicates the date of
each year of the earliest emergence of the first
generation estimated from the occurrence of the

overwintering generation.
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LTwii®, DEMOBELERIFMTCE LRk * Fig 4 1RL7. REMEME LC e oy
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WEISEELL (Fig 2).

Archips fuscocupreanus ') ¥ ITE Y v ¥ 4 rchips

BENERMMER % Table 412, T 7250 nEf R breviplicanus, RN ERTH 25 ) 71— x

Table 1

Calendar of insecticide spraying in the studied apple orchards from 2006 to 20083)

Spraying date

Mating disruption with supplementary

Conventional control orchard ; - .
insecticide spraying orchard

2006

Apr. 17-21
May 15-16
May 23

May 29-June 2
June 12-16
June 26-30
July 3-7

July 10-14
July 24-28
Aug. 21-25

May 22-23
May 23
May 25
June 1
June 22-25
July 12-17

July 25-26

May 19

Petroleum oil X 200 Petroleum oil x 200
BT x2,000
Confuser AA (150 dispensers/ 10a)
Steinernema carpocapsae (30g/ 150L)

Chlorpyrifos x 3,000
Carbaryl x 1,200 (fruit thinning)
Clothianidin % 4,000 Clothianidin X 4,000
Acequinocyl X 15000 Acequinocyl X 1,500
Fenitrothion x 1,000
Fenvalerate - fenitrothion % 1,000 Fenvalerate-fenitrothjon x 1,000
Milbemectin x 1,000 Milbemectin X 1,000
Petroleum oil X 200 Petroleum oil x 200
Fenitrothion X 1,000 BT %2000
Chlorpyrifos x 3.000
Confuser AA (150 dispensers/ 10a)
Steinernema carpocapsae (30g/ 150L)
Carbaryl x 1,200 (fruit thinning) Carbaryl X 1,200 (fruit thinning)
Clothianidin % 4,000 Clothianidin X 4,000
{ Fluacrypyrim x 2,000 Fluacrypyrim X 2,000
Fenitrothion x 1,000 Fenitrothion x 1,000
Fenvalerate-fenitrothion x 1,000 Fenvalerate:fenitrothion x 1,000
Bifenazate % 1,000 Bifenazate X 1,000
Petroleum oil X 200 Petroleum oil X 200
Fenitrothion x 1,000 BT %2000
Confuser AA (150 dispensers/ 10a)
Chlorpyrifos % 3,000

May 19-21
May 22
May 26
June 18-19
July 2-3

July 25
Aug. 18

Carbaryl x 1,200 (fruit thinning)
Steinernema carpocapsae (30g/ 150L)

Acetamiprid x 4,000 Acetamiprid % 4,000

{ Fenbutatin oxide % 2,000 Fenbutatin oxide x 2,000
Fenitrothion x 1,000
Fenvalerate- fenitrothion x 1,000 Fenpropathrin % 1,000
Cyflumetofen X 1,000 Dinotefuran %2000

a)
b)
c)
d)

Insecticides are indicated in bold.

Leafing: Apr. 26, full bloom: May 18, petal fall: May 23
Leafing: Apr. 23, full bloom: May 16, petal fall May 22
Leafing: Apr. 10. full bloom: May 2, petal fall: May 7
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Archips nigricaudanus, 4 % ¥ %) 7 Cosmia trapezina
exigua, I 7 0¥ NI Scythropiodes leucostola, 7
& 7 » e TO/NF NI Scythropiodes malivora, A€ 2 &
T /NFNJ) Scythropiodes lividula, 3/ W4H, 293
F a v (3 /32 Callophrys ferreak 57393
Rapala arata). % 7 VL EOFENRD L/
(Table 4). b U< X DA OEIMERIZ, 12 HAEH]
DB sRo N, BOMEEIIIRELINEL
LWL ON. REDL L UEOMERERNA S
REBMEHAOMFER L ) OHFNERNF LD LEHED
T D P ENTYFOEEE, o7 BITHER
KTIEPENTEBIUZFOMOF 27 BEROIEE
IZEAERED LN o7 (Fig 4).

Conventional Control |
i

—h—
8 —/— Mating disruption with supplementary insecticide
%‘J —O— Mating disruption withoul insecticide spraying
] —®— No insecticide spraying )
< — P -
< =N 2. 2006
0 - -
E o” N~ o |
& Fruit thinning 7 |
815 fp o — — —
= by hand ‘
. fi~—~u———i;; —
8 A = e .
3]
o June 1 July 19 Aug 23 Oct 18 -
ch s LAY

June 20 Aug. 8 Sept. 21 harvesting

Fig. 3. Typical fruit damage caused by P. heparana in the late
Fig. 2 Seasonal fruit damage caused by lepidopterous pests May to early June period (upper pholo)and in August

in each experimental orchard. (lower photo).

Table 2 Periods of oviposition by P. heparana from the overwintering generation estimated from the emergence of the first-

generation individuals caught in pheromone traps

Estimated oviposition period of the
overwintering generation

Period of the P. heparana of the
first generation caught on pheromone

2006
Beginning Aug. 21-28 June 28-July 6
Peak Sept. 4-25 July 14-Aug. 1
2007
Beginning Aug. 13-20 June 18-26
Peak Sept. 10-25 July 20-Aug. 2
2008
Beginning Aug. 11-18 June 19-29
Peak Sept. 822 July 19-30

Table 3 Percentage of harves apples damaged by lepidopterous pests in the studied apple orchards

Mating disruption
with supplementary

Mating disruption

Fruit damage Conventional control without insecticide No insecticide spraying

insecticide spraying spraying
From May to June 0.8 2.1 12.2 46
From late July to August 0 0 95 5.0
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Table 4 Total number of individuals of fruit-damaging lepidopterous pest species observed in each orchard in each period of

investigation
- Late May - July Aﬁgust
-x"--u,:_ :‘ Orchard type Mating Mating disruption No No
\HE_H‘ disruption with without insecticide insecticide insecticide
Insect pest "'\xﬁ\\ supplementary spraying spraying spraying
observed "‘\h_\ insecticide
Leafrollers ;mtrolled by matfng disruption - T
Archips breviplicanus 1
1S 1 5
Pests not controlled by matu{éaim‘uption ---------------------------------
Leafrollers
Archips nigricaudanus 1
Pandemis heparana 15 3
Caterpilars
Cosmia trapezina exigua 4
Scythropiodes leucostola 1
Scythropiodes lividula 2
Scythropiodes malivora 1
Bagworms 1
Lycaenidae 1 1
Loopers A
Unidentified species 5

Number of lepidopterous pests

60 T 1
Conventional control Mating disruption with supplementary control
SO e i W Lcafrollers target of mating disruption 5
O Pandemis heparana
I B m Other leafrollers - R PRt
@ Caterpillars
o PO B Hairy caterpillars L
Loopers
____________________________________ Bagworms
20 7 Others
a L L _
5 10 +
TS v T - T ——— ——1 rTrwt ¢
o OF
=
5 60— - ) AT
= | _Mating disruption without insecticide spraying f No insecticide spraying
?\1 50 4 By o o g S s a e e e e et ey E shecymenom ooy sy e e iy Y o S e e NOUCIAY (o
- I o e e e
T = I S — | e T [ = | e s e v e
e
20 . . IR proursoesnns B seotmtssseni N O I vl N B RSO S
10 4 1 > o) L
Bt
May 9 May 24 June 28 Aug. 16 May 9 May 24 June 28 Aug. 16
May 17 June 6 July 25 Sept. 26 May 17 June 6 July 25 Sept. 26

Fig. 4 Number of leaf-damaging lepidopterous pests observed in each type of orchard in 2006.
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