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Subfamily Sparganothinae
Tribe Sparganothini
1. Sparganothis pilleriana (SCHIFFERMULLER et DENIS) At A, i, Juii sl | 4L 1961 a
F vy 4, 07, WAL ek
Subfamily Tortricinae
Tribe Tortricini :
2. Acleris ulmicola (MEYRICK) i;ll:iféiﬁ- A, M. dio-<w | K|, 1956
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(=A. boscana : auctt.)
3. A. comariana (ZELLER) At AN, G #, 1961a
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(=Acalla baracola MATSUMURA)
Tribe Cnephasini t
4. Cnephasia cinereopalpana RAZOWSKI et AN UM, ML 4| s 1967a
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(=C. chrysantheana : auctt. )
Tribe Archipsini #» 7€ v ~& ‘
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F AP oA
(=P. ribeana: auctt.)
7. P. cinnamomeana (TREITSCHKE) Juitist, AR, I, UL 18 $t, 1961a
Th b | M
8. Archips xylosteanus (LINNE) dedgt, AHL w-tv T, WM | R, 1956
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9. A. fuscocupreanus WALSINGHAM At A . U @ g, 1000

R R R 8 TRy !
(=Lozotenia ishidai MATSUMURA, ‘

Cacoecia punicac MATSUMURA) :

10. A. crataeganus (HUBNER) i, A, il i i#, 1956

sEh e L

A I A A o 5

11. A. migricandanus (WALSINGHAM) dedgiti. AHL EL ik | H, 19612
DT R IR TR )
12.  Archippus asiaticus (WALSINGHAM) Pedain, AL i, JuM. ) R, 1956
A A o :g( :
13 A. breviplicanus (WALSINGHAM) Dletdstis A, 8E dis-<v 0 B2, 1920
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(=Cacoecia criticana KENNEL)
14. Cornicacoecia lafauriana (RAGONOT) et AL g, UL 190 ] . 1961a
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Choristoneura diversana (HUGBNER)
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Hoshinoa adumdratana (WALSINGHAM)
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(=Cacoenia sobriana: auctt.)
H. longicellana (WALSINGHAM)
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Homonopsis illotana (KENNEL)
TY AL wHD
H. foederatana (KENNEL)
TS Y eV T eD
Ptycholoma imitator (WALSINGHAM)
T AF R
P. circumclusana (CHRISTOPH)
AN AL R
Clepsis strigana (HUBNER)
ThHAL 2D
(= Tortrix districta MEYRICK)
Adoxophyes orana (F. v. RSSLERSTAMM)
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(=Capua reticulana HOBNER, Tortrix dumetana : auctt.)

Subfamily Olethreutinae
Tribe Olethreutini
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(=schreberiana : auctt.)
Tribe Eucosmini
Epinotia signatana (DOUGLAS)
AT R £ )
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(= Laspeyresia malivorella MATSUMURA)
27. Spilonota ocellana (FABRICIUS)
Yyvdvan=ed
S. albicana (MOTSCHULSKY)
PR W R R

(=Tomelocera prognathana SNELLEN)
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Adoxophyes orana (F.v. ROSLERSTAMM)
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Tortrix oruna F.v. RESLERSTAMM, Abb. Ber.
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STUDIES ON LIFE-HISTORIES OF APPLE LEAF-ROLLERS
BELONGING TO THE TRIBE ARCHIPSINI

(Lepidoptera : Tortricidae)

by
Tosho Oku

Summary

According to the literature there have been known to occur twenty-eight species of Tortricid
leaf-rollers which cause injury to apple in Hokkaido. In the present paper is given a key
to the species of Tortricid apple leaf-rollers based on the mature larvae which have been
examined by myself. As the following four species belonging to the tribe Archipsini are the
most important pests among the apple leaf-rollers, they are principally discussed in this paper.

1. Pandemis haparana (SCHIFFERM U LLER et DENIS)

In the field the adult is seen from early July to early August, and again from mid August to
late September. The egg mass is deposited on the upper surface of the leaf. The newly hatch-
ed larva feeds at first on the lower surface of the leaf, and rolls the leaf in later instars.
The larva also feeds shallowly on the fruit especially which is covered with a paper bag for
the protection from the rust disease and fruit borers. In the autumn the larva enters a facul-
tative diapause mainly at the second instar in a crevice of the bark or below a piece of
leaf spun with the twig. The overwintering larva resumes activity at the beginning of May,
boring into the growing bud.

From the results of laboratory experiments the theoretical zero point for the diapause-
free development is calculated as 5.0°C for the egg, 3.8°C for the larva, and 5.1°C for the
pupa, respectively. In common the diapause-free larva moults five to six times before reach.
ing maturity, but the number of moult tends to increase under poor nutritional conditions.
In the induction of larval diapause the leading rdle is taken by the photoperiod and the
temperature but not by the host nutrition. The diapause is induced by a certain range of the
short-day with its critical day-length at about 13.8 hours. The sensitivity to the photoperiod
is found from the later stage of the embryonic development to the second larval instar. Low
temperature at about 15°C is favourable for the induction of diapause. Under artifitial con-
ditions the larval instar in diapause could be varied within a certain range, becoming older
in parallel with the decrease of the incidence of diapause. From this phenomenon it is sug-
gested that the diapausing instar is determined by the time required for the physiological
pre-determination of diapause. A cold storage at 0 to 5°C for 150 days is satisfactory for
the complete eliminatin of the diapause.

2. Archippus breviplicanus (W aLSINGHAM)

This species differs from Pandemis heparana in the following aspects : — The adult appears

from mid June to late July, and again from early August to mid September. In the field
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the larva overwinters at the third or fourth instar. The larva moults mainly five to seven
times before pupation. From the results of laboratory experiments the theoretical zero point
for the diapause-free development is calculated as 7.1°C for the egg, 6.0°C for the larva, and
5.9°C for the pupa, respectively. The crtical day-length of the larval diapause lies at about
14.3 hours. The sensitivity to the photoperiod is found from the later stage of the embry-
onic development to the third larval instar. When the diapause is evoked at older instars, many
of larvae do not become completely inactive, but continue to feed sporadically and repeatedly
moult with little growth.
3. Adoxophyes orana (F. V. RESLERSTAMM)

In many aspects this species is much similar to Archippus breviplicanus, from which it
differs by the following points:—-

The larva moults mainly four or five times before pupation, and overwinters in common
at the third larval instar. From the results of laboratory experiments the theoretical zero
point for the diapause-free development is calculated as 6.9°C for the egg, and 7.4°C for the
pupa, respectively.

4. Archips fuscocupreanus W ALSIMGHAM

This species differs from the preceding three species in having an obligatory embryonic
diapause, by which it is engaged for the monovoltine annual cycle. Theadultisseen from late
June to early August. The egg mass is deposited on the branch or the trunk but not on
the leaf. In a few days after oviposition a firm embryonic diapause supervenes at so-called
“pyriform stage”, persisting until late November in the field. The embryonic development
proceeds much gradually through winter apart from severe cold months. The hatching occurs
in mid May, coming out to the blooming period of apple. The larva feeds preferably on
the flower and the young fruit. Pupation occurs in a spun cluster of leaves at the later half
of June.

From the results of laboratory experiments the theoretical zero point for the diapause-
free development is calculated as 7.3°C for the egg, 8.1°C for the larva, and 10.7°C for the
pupa, respectively. In common the larva reaches to maturity after four moults. When the
egg in diapause is incubated at early winter, the embryonic development is suppressed by
higher temperature on the contrary to the diapause-free development. This seems to indicate
that a growth inhibition derived from diapause is maintained through the gradual development
in winter. The diapause is completely eliminated by a prolonged cold storage at 0 to 5°C
for about 150 days.

On the basis of the results of the present investigations the timing of insecticidal sprays
is discussed with reference to the side effect to the pollinators of apple and the parasite of
the wooly apple aphid. In conclusion, it is suggested that for the effective control of the
leaf-rollers it is necessary to keep at least two sprays in the general spray program in Hok-
kaido, namely : —earlier one at the mouse-ear stage of the apple bud against the overwintering
larvae, including Pandemis heparana, Archippus breviplicanus, Adoxophyes orana, and some other
species hibernating at larval stage, and later one just after the petal-fall stage of the apple
flower against the larvae of species hibernating at the embryonic stage, among which Archips
fuscoupreanus is principal pest throughout Hokkaido.





