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LIFE HISTORIES OF COCCINELLA SEPTEMPUNCTATA BRUCKI,
PROPYLEA JAPONICA AND SCYMNUS HOFFMANNI
(COL., COCCINELLIDAE) IN JAPAN

S. KAWAUCHI

Biological Laboratory, School of Medicine, Kurume University, Kurume 830, Japan

There are seven species of coccinellids known predators of aphids infesting on
field crops in Japan. In Fukuoka Prefecture, three of them, Coccinella septempunc-
tata brucki, Propylea japonica and Scymnus hoffmanni are known to occur,
appearing from spring to autumn. Present study was carried out in the field to
clarify the life histories of tree species of aphidophagous coccinellids.
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Coccinella septempunctata, Propylea japonica and Scymnus hoffmani are familiar species
and important predators of aphids in Japan. C. septempunctata aestivated from late June to
early August, and the adults of the 2" generation emerged in October. In winter these
adults hibernated in clusters of grass and under fallen leaves, and become active on warm
winter days when the maximum temperature exceeded 10°C.

P. japonica and S. hoffmanni emerged from hibernation in April, did not aestivate, and
were active from spring to autumn 3 generations. Hukushima and Komada (1971) reported
that P. japonica has 7 generations in a year. According to Kawauchi (1985) P. japonica
diapauses and S. hoffmanni hibernates in winter.

This study is on the life cycle of these 3 species of Coccinellids, and their overwintering
and aestivation sites.

MATERIALS AND METHODS

All of the surveys were done in fields around Chikushino and Kurume, in the eastern part
of Fukuoka Prefecture, Kyusyu district, Japan. At Chikushino the populations change of
aphids and Coccinellids was investigated weekly on 12 kinds of organically grown crops
from February to November, in 1978 and 1980. Three species of aphidophagous Coccinel-
lids were found. Coccinellid numbers were monitered not only in the crops but also in the
grass around the field.

RESULTS AND DISCUSSION

COCCINELIA SEPTEMPUNCTATA BRUCKI

Adults of the first generation were found on Brassica campestris napus, Triticum
eaestivum, Solanum melongena from late May to mid-June. The adults aestivated at the
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base of Japanese pampas grass, Miscanthus sinensis, from July to August in the Fukuoka
district. Maeta (1965) reported that the adults aestivate in weeds growing under orchard
trees in southern Japan, and Sakurai et al. (1981), and Sakuratani (1985) that they aestivate
at the base of pampas grass, in central Japan. That is adults aestivate in several localities,
but not in either Hokkaido or the northern part of Tohoku district. Okuda and Hodek (1994)
reported that the Sapporo population has a long-day photo-periodic response adequate for
the induction of winter diapause.

The adults that emerged from aestivation oviposited in late August, and the 2nd
generation of adults emerged from late September to October. The adults were found on
Solidago altissima in November (fig. 1).

Adults hibernated in clusters of grass and under fallen leaves from December to March.
They were not in diapause at this time, as they were found exposed on the grass and fallen
leaves on warm winter days when the maximum temperature exceeded 10°C.

Sakuratani et al. (1991) reported that in winter some adults emerged from pupae attached
to stones or wood discarded in sunny places close to the Yodo River on the Osaka Plain.

PROPYLEA JAPONICA

The overwintered adults of P. japonica emerged from hibernation on warm days from
mid March to April. They move to Pisum sativum L. var. arvense and Rosa multiflora, and
later to wheat, potatoes and broad beans. In the Gifu prefecture they leave their hibernation
quarters on warm days during mid April to May, and rest on the branches and twigs of
maple trees (Hukushima & Komazaki, 1971).

The adults were found on the farm from April to late November, when many adults were
found on Solidago altissima. Many adults of P. japonica were observed on the farm in May
to June. Larvae appeared first in mid May on wheat where some of the adults remained.

Conspicuous peaks in number of adults were seen in June and July and between late
August and September. The population of larvae decreased during early June and early July.
They were observed on egg- plants (Sglanum melongena), cucumbers (Cucumis sativus),
pumpkins (Cucurbita moschata var. toonas) and taros (Colocasia antiguorum var. escu-
lenta) from late July to October. In November the larvae disappeared from the crops, but
were observed on wild grasses. The first pupae were observed in late May, and the last in
late October. As fig. 2 (A, B, D, E and F) shows, many pupae were seen in late May, early
to middle June and late July.

P. japonica does not aestivate and has 2 or 3 generations in a year. Fig. 2 E and F shows
that many eggs were oviposited in August and September.

SCYMNUS HOFFMANNI

Fig. 3 shows the seasonal fluctuations in.number of S. hoffinanni. The eggs were too
small to find in the field. Adults diapause in winter. They are first found eating aphids on
the wheat and potato. The feeding activity of adults continues from April to late November.
The population density is highest from June to August.

The larvae first appeared on wheat on May 3, and pupae as early as June 2 on the leaves
of potatoes and on June 4 on wheat. Larvae were observed feeding on aphids on taros,
egg-plants, cucumbers and pumpkins in mid-July to August, and pupae were on these plants
from late July to late September. Larvae and pupae were not found on crops from mid-June
to early July.



43

LIFE HISTORIES OF THREE COCCINELLIDS IN JAPAN

‘DIUFNISI “1eA wnionbiup <) ‘puaSuojaud s ¢ ‘pwiovup °} vgof A :q
ssndvu stsadnd g 1)) wnsouaqm S g WnAuSav [ 1V ‘6L61 PUe 861 Ul outgsniyD) ut doto yoes uo poaresqo jueld 1od mwrundwardas <) jo raquini | ‘Siy

"33 mmmm M)l pzzz ‘wdnd D O TPV 23

‘dag  8ny  cInp cunp cdag Bny  cynp cunp unp cAey  Cady unp cAey cady cunp cKeyy  cady
A 1 | - | 1 N | -
0 0 T : 0 : 0 0
Al L m b
02 ot | ot ¥ {10 : 50°0
1oy Ao @lzo 8Jz0 Voo
6L61

‘Sny  ciop Cunp unp cunp cAey  Cady unp cAepy cady  cunp cKepy cady

U ”.o _ L—o m._ Lo 4 Wm__me

o 1o SZ°0

! 91 2 20 g 20 v



S. KAWAUCHI

'SOUOOL “TeA DIDYISOW ") i) ‘DIAINISS “SeA wmionbyuy ) i ‘wusduojawt S 1q ‘vdipdpuv §
DQuf A 1Qq Ssaduwpd g 1D unsoaqny s g wmANSaY I 1Y "6L6] PuR 161 uv oumygsmy) w1 dotd yora uo paaasqo weld sod vojuodol g jo sequinN g Sig

897 mmmm M)l @z Cwdng i CTO CNNPY D D

120 dag  Bny  cinp cunp ‘dag  Eny  cnp unp cKepy unp cheyy  cady unp ey cady unp  cAepy  cady
1 1 1 o L 1 R I 1 m_ 0o U l—o
S sz'o 15°0
| ]
4o 3 . Hloso Yot
6L61
120 ‘deg  Bny  c|np  cunp ‘dag  cBny  CInp cunp cAepy unp  cAepy  cady unp  cAwpy Cady unp cAepy cady
1 1 1 1 L 1 L 1 1 . L 1 L 1 1
_-_ 0 mr_: 0 0 0
o't 20 $0°0 10
L | 02 a b0 g Jo1-0 m A\ z'0
8L61



45

LIFE HISTORIES OF THREE COCCINELLIDS IN JAPAN

'SOUOOL “TeA DIDYISOU ) 1) ‘DIuaINISa “JeA wnionbyup ) 1 ‘pusluojaul °g H ‘puLpIDUY “§ DQUf A iQ
ssndvu suisadups g D wnsouaqny § g unausan J iy 6L61 pue 8,61 ul outysnyy) ur do yoes uo paazesqo jweld sod ruuvwiffoy s jo Jaquiny ¢ Sy

‘B3 mmm MYl gz ‘vind I WRPY I 3

‘dag ‘iny §LTy ‘\np unp cKepy Inft cunp ey ‘unp cAepy  Cady unp cAepy Bny
i 1 L o N 1 ' 0 1 i .
i M7 1
z'0 01
3y 1oz
‘da “#n 19, *da “@n . . . .
L s L v 1 L0 0 _. Cm L M e _ 0 v, A ._..:_.M
m m E [/ / [ -
. 2 :
7
- ’ 1
s'1 m m 1'0 01l
/
7
9 Jog 4 4 20 vies

861



46 S. KAWAUCHI

It is possible that S. hoffmanni has 3 or more generations in a year and they do not
diapause. Adults hibernated in the cluster of grass and fallen leaves from December to
March.

CONCLUSION

Active seasons for the three most important species of coccinellids the predators of
aphids in Japan, can be summarised as follows. Adults and larvae of C. septempunctata
were the first to appear, and remained active until late autumn, i.e., this species had the
longest activity period. Most C. septempunctata of the 1% generation aestivated, and
oviposited after aestivation. The 2™ generation adults appeared in autumn. It was made
clear that this life cycle belongs to type 2A of Hagen (1962).

P. japonica and §. hoffmanni were active continuously from spring to autumn. Takeda et
al. (1964) reported that P. japonica is first found on azalea (Rhododendron indicumin), in
spring and them on rose, on which the population increases, and finally on acacia
(Astragalus sinicus) in summer. In the aestivation season (July to August) for C. septem-
punctata, P. japonica and S. hoffimanni feed on aphids on egg-plants, cucumber, pumpkins
and taros. P. japonica and S. hoffmanni are not regarded as important natural enemy as they
are small and less voracious. However as they only need a few aphids for their develop-
ment they may be affective at controling low population densities of aphids.

RESUME

Cycles de développement au Japon de Coccinella septempunctata brucki, Propvlea japonica et
Scymnus haoffmani (Col. : Coccinellidae)

Il existe 7 especes de coccinellides prédatrices de pucerons présentes dans les cultures de plein
champ du Japon. Dans la préfecture de Fukuoka, trois especes, Coccinella septempunctata brucki,
Propylea japonica et Scymnus hoffmani sont présentes du printemps 4 ’automne. La présente étude
porte sur le cycle biologique de ces trois especes.
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