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Table 1. List of phytophagous insects and mites of perilla, Perilla frutescens Britt.

Class Order Family Species

F % /*+31) ¥= Polyphagotarsonemus latus (Banks)
ATJ 7 bEFaV) ¥= Tarsonemus bilobatus Suski

ARACHNOIDEA ACARINA T /)'7 AY 4= Tetranychus. de{ser?orum Banks
oW INF = T. kanzawai Kishida

O¥=+tF 3IN¥= T. cinnabarinus (Boisduval)
FINY= T. urticae Koch

O%tAY Y2 LY Ducetia japonica (Thunberg)
Tettigoniidae O¥7 AL a¥H#*) Conocephalus chinensis (Redtenbacher)
O¥ v ~<*+ 1 Hexacentrus japonicus japonicus Karny

Parholaspidae

7<3I7%/\v ¥ Podisma sp.

Acrididae Q%% vy RO 7%/3v %  Miramella sapporensis (Shiraki)
O¥vF4+ 2 Patanga japonica (Bolivar)
THYSANOPTERA Thripidae O 3F3X%A 07397 Thrips palmi Kamny
Pentatomldae -------------- 7 '9" | Vﬁ X AT‘/ \Dolycons baccarum (Linnaeus)
i O%IFITANALY Nezara viridula (Linnaeus)
Aleyrodidae O #4>¥¥v 33753 Trialeurodes vaporariorum (Westwood)
HEMIPTERA O N /E‘f‘)“ HT7TINY "Acyrthosiphon perillae (Shinji)
Aphididac IIwT7 79 LY Aphis egomae Shinji

O 77754 A. gossypii Glover
VAT T 5L Eomyzus nipponicus (Moritsu)

Ox¥uw FaHt Maladera japonica japonica (Motschulsky)
O¥%7#+ FyHE Anomala albopilosa albopilosa (Hope)
Scarabaeidae FoHRTA 74 A. cuprea (Hope)
¥ A2  A. refocuprea Motschulsky

PTERA oo SRS AT H A Popillia japonica Newmann
COLEO A OX%7A/32% V&Y  Basilepta fulvipes (Motschulsky)

O%nNYy=N/ INAY Nonarthra cyanea Baly

INSECTA Ox%H¥reaw ¥4y Scepticus griseus (Roelofs)
Curculionidae O X% 4V 4L Listroderes costirostris Schoenherr
O%AFT LTS5 M rH NV LY Homorosoma chinense (Wagner)

DIPTERA  Agromyzidae O < ANEY /X Liriomyza trifolii (Burgess)
O¥%F v/,"<* Homona magnanima Diakonoff
Tortricidae OxFx/ahr7EINTX Adoxophyes sp.

O azuve A/v* Endothenia remigera Falkovitsh

O ~N= 7=\"/ *AA % Pyrausta panopealis (Walker)
Oxzua~N ) AL H Syllepte fuscomarginalis (Leech)

OX+ %4 €Y Viminia rumicis (Linnaeus)
OXH 75X H Agrotis segetum (Denis et Schiffermuller)
LEPIDOPTERA F4/33% 4 Diarsia canescens (Butler)
2027 EYXYH Hermonassa cecilia Butler
7a¥ ¥ XH Naenia contaminata (Walker)
O3 b #H Mamestra brassicae (Linnaeus)
Noctuidae Ox>ui#3 kY Sarcopolia illoba (Butler)
O NAREY3 LY Spodoptera litura (Fabricius)
O%3IvEYF 7% Acanthoplusia agnata (Staudinger)
Ox#<+X¥>7/% Autographa nigrisigna (Walker)
O%AFY 7 %7735 Chrysodeixis eriosoma (Doubleday)
O *7% %73 Trichoplusia intermixta (Warren)
OX7%7h%Y/\ Anomis flava flava (Fabricius)

O : Feeding of perilla in Kagoshima
% ' Newly recorded species from perilla
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Table 2. Peak of infestation and percentage of injured leaves in a
perilla field at Korimoto, Kagoshima in 1994

(o)
Species Peak infestation .. %
injured leaves
Tetranychus cinnabarinus early Oct. 31.4
Atractomorpha lata early July 22.9
Thrips palmi middle June 15.2
Aphis gossypii late May 6.6
Scepticus griseus late Apr. 3.4
Homona magnanima early July 1.9
Adoxophyes sp. late Sept. 3.8
Endothenia remigera early Oct. -
Eumeta japonica middle June 1.9
Pyrausta panopealis early Oct. 80.0
Ascotis selenaria cretacea middle Sept. 1.0
Spodoptera litura early Sept. 23.8
Chrysodeixis ertosoma late Aug. 1.0
Trichoplusia intermixta middle June 3.8
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Fig.1l. Seasonal abundance of Tetranychus Fig. 2. Seasonal abundance of Thrips palmi

cinnabari females and percentage of the
injured leaves in a perilla field at Kori-
moto, Kagoshima in 1994,

—— ! No. of individuals/leaf

C—: Percentages of injured leaves
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females and percentage of the injured
leaves in a perilla field at Korimoto,
Kagoshima in 199%4.

—— : No. of individuals/leaf

C—: Percentages of injured leaves
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THoH EVELIMEL 2. AHEIIELLHSICHE
BL, TORERIIEIIRELRELTES (Fig.
15).

s, FHELIEHIZE LM AER RS ERIC
VCATVALIEBHY, CAT VLI LNRYD
WELZRITTH, BRITHETH A0 F0OMETH
WBRELAPLTHS., SRIORETEE LS VDS
W, AT COREER, FAOEERE, ),
FOANAY, A XFTHEMETHZEAHB L.

) Sl KRB OBREEDREEE

P - ERABLUHEEOREHEKE Fig. 3 12
AAL7:. Az 6 A LAAS108 A TRELL.
FBEOIWNTT A EEE10B a0 2 BEED S,
BEDOFRKEDIUNXT H AT, #4720 0.865EF 4
LT, BHEREMIZT AR T, ZOROKE
ERIF29% THh oz, KHEIIE LML EESN
THENY, TATHOBEBOBDIIER T 5O
MREEIC L 2 BEOGTHPL Y VOBEKREFEIZLS D
DEWEINDL., HoT, BROEENRITIE,
BIDFHEINY — 2 iZholzbEZ NG, B, K
f&id Fig. 15 O & ) ([ZIEFMA LMET, ZoOH
fid@me LT Z2HALTHY, PREETHH
EFRKEWEREDLNS,

@270k xA/1N<7* (Endothenia remigera

Falkovitsh)

T) SR8 L UFFEY

EANTRAMN GRILE <), WE, &%, LB
JUBRABIZoAL, EANTHIHEB L UHY E
(Fa—, dEMN) 28/ LTwBEY, ¥Yv/a
TH (FHIEERRE) LLT, YUNOFEIRES

1 100

No. of individuals / hill
o
o0
g
% of injured leaves

nnnﬂ”””ﬂn

May June July Aug.

0 0ol l'lnnﬂno

Sept.  Oct.

Fig. 3. Seasonal abundance of Atractomorpha
lata and percentage of the injured leaves
in a perilla field at Korimoto, Kagoshima
in 1994.

—— : No. of individuals/hill
—1: Percentages of injured leaves
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Fig. 4. Seasonal abundance of galls made by
Endothenia remigera in a perilla field at
Korimoto, Kagoshima in 1994,

— ! No. of galls/hill
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~ Fig. 5. Seasonal abundance of Spodoptera litura
larvae and percentage of the injured leaves
in a perilla field at Korimoto, Kagoshima
in 1994,

—— : No. of individuals/leaf

1 Percentage of injured leaves
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Fig. 6. Seasonal abundance of Pyrausta panopealis
larva and percentage of the injured leaves
in a perilla field at Korimoto, Kagoshima
in 1994, _
—  No. of individuals/leaf
C—: Percentage of injured leaves
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Table 3. Percentage survival for the immature stages of Pyrausta panopealis at 4 constant temperatures

Temp. No. % No. first No..l'arvae NO'. pupae % survival
(C) eggs harched instars surviving to surviving to
pupa adult Larvae Pupae Eggs-pupae
15 105 89.5 94 1 - 1.1 - 0
20 86 97.7 40 25 24 62.5 96.0 60.0
25 108 97.2 40 37 36 92.5 97.3 90.0
30 76 96.1 40 36 32 90.0 88.9 80.0
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Table 4. Duration of immature stages of Pyrausta
panopealis at 4 constant temperatures

Temp. Mean duration in days+SD

() Egg Larva Pupa  Egg-pupa
15 17.7+£0.99 88.0% - -
20 6.3£0.33 26.3+7.12 14.8+1.06 47.8+11.68
25 4.0£0.00 13.5+0.97 7.5+1.34 25.1+ 1.19
30 3.0£0.00 11.2+2.27 5.6x£1.45 18.9% 3.70

% Datum is 1 individual
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Table 5. Developmental zero and effective temperatures for development Pyrausta panopealis

Developmental zero Effective temperature

Stage Regression equation r () (day-degrees)
Egg Y =0.0184X—0.2146 r=0.9989 11.7 55.0
Larva Y =0.0054X —0.0685 r=0.9897 12.7 189.8
Pupa Y=0.0110X—0.1479 r=0.9942 13.5 91.8
Egg-pupa Y =0.0032X —0.0419 r=0.9940 13.1 315.2
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Table 6. Adult longevity of Pyrausta panopealis
L .
Sex Temperature (C) No. adults reared Mea:n(g::;llt)y) (da;’{sa)nge
Male 20 9 8.6+2.11 7—13
25 10 9.2+2.93 3-12
30 9 4.0+0.82 3— 6
Female 20 8 9.9+0.78 9-11
25 9 9.6+3.13 4—16
30 9 4.1£1.10 2— 6
Male + female 20 17 9.2+1.75 7—-13
25 19 9.4+3.03 4—16
30 18 4.1+0.97 2— 6
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Table 7. Fertility and preoviposition period of Pyrausta panopealis

Temperature

No. eggs laid per female

Preoviposition period (days)

() No. females Mean (+SD) Range Mean (£SD) Range
20 8 44.1+23 15— 89 2.3+1.48 1-6
25 9 171.9+11 35—318 2.9+0.83 2—4
30 9 - - 2.0%
% Datum is 2 individuals
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Fig. 8. Daily fertility and survival of adults of
Pyrausta panopealis.
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Fig.9. Frequency distribution of larval head
capsule width of Pyrausta panopealis

Table 8. Measurements of larval head capsule
width of Pyrausta panopealis

Head capsule width (mm)

Instar No. larvae

Mean (+SD) Range
1 50 0.22+0.011 0.19—-0.24
2 50 0.33£0.015 0.30—0.37
3 50 0.49+0.028 0.41—-0.56
4 50 0.67+0.025 0.61—0.72
Y 30 1.01+0.022 1.07—0.97
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Fig. 10. Seasonal abundance of Pyrausta panopealis in a perilla
field at Korimoto, Kagoshima in 1994.
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Explanation of plate I
Damaged leaf of Perilla frutescens Britt. by Tetranychus cinnabari.
Thrips palmi on the undersides on a leaf of Perilla frutescens Britt.
Tetranychus cinnabari on the undersides on a leaf of Perilla frutescens Britt.
Adult Atractomorpha lata feeding on the leaves of Perilla frutescens Britt.
Stem-gall made by the larva of Endothenia remigera on the upper part of the stem of Perilla
frutescens Britt.
Larval nest of Pyrausta panopealis on young leaves of Perilla frutescens Britt.
Mature larva Spodoptera litura feeding on the leaves of Perilla frutescens Britt.
Young larvae Spodoptera litura on the undersides of Perilla frutescens Britt.
Perilla badly damaged by the Pyrausta panopealis on the later larval stages.
Mature larva Pyrausta panopealis feeding on the leaves of Perilla frutescens Britt.
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Summary

Concerning the pests infesting on perilla, Perilla frutescens Britt. hitherto no sort of study has ever been
reported in Kagoshima.

Our inspections on their occurence were carried out at the six different sites within Kagoshima Prefecture,
namely Ikuno in Kushikino-City, Korimoto and Yoshino in Kagoshima-City, Osako in Ibusuki-City, Yamanouchi
in Yokogawa-Cho, and Kitakata in Uchinoura-Cho, as the result of which ‘New record’ was obtained, including
27 different species, newly ascertained in Kagoshima.

In a nutshell, these findings are to be categorized into 38 species, 17 families, and 7 orders. By the way, until
now, in Japan, 25 species, 14 families, 7 orders had already been reported. Referring with these, we have come
to fix the total of 52 species, 18 families, and 7 orders of pests infesting perilla in Japan.

On the other hand, as the result of our inspections carried out on the pest species both in their seasonal
abundance and in their seasonal damage-giving abundance in Korimoto, Kagoshima-City, we fixed 18 species,
12 families, and 6 orders as the damage-giving ones.

Out of these 18 species, six species, namely Tetranychus cinnabarinus, Thrips palmi, Atractomorpha lata,
Endothenia remigera, Spodoptera litura, and Pyrausta panopealis were ascertained to give damages to more
than 15% of the leaves. Especially, huge damages were to be given by Pyrausta panopealis to perilla during the
season of autumm. During these months they give damages up to 80% of the leaves. The developmental zero
and the total effective temperatures of Pyrausta panopealis are as follows: in case of eggs; 11.7TC and 55.0 day-
degrees, in larvae; 12.7C and 189.8 day-degrees, in pupae; 13.5C and 91.8 day-degrees; counting from egg to
adult the total shows 13.1C and 315.2 day-degrees. Additionally, five instars are to be spent by larvae in
Kagoshima.

Based on the estimation derived from the inspection-results obtained in case of Pyrausta panopealis in
Korimoto, Kagoshima-City, it was assumed that the duration to be passed by the overwintering generation
adult is the duration from middle of May to late in May, that by the 1st generation abult is from early in June
to late in June, that by the 2nd generation abult is from early in July to early in August, that by the 3rd gen-
eration abult is from middle of August to early in September, and that by the 4th generation adult is from
middle of September to late in September, respectively.

By aplg)ling the law of total effective temperature, the number of generation was estimated to be around 4-5

generations in a year.



