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                           INTRODUCTION
   It is well known that the three Epilachnid species belonging to Epila-
chninae, Coccinellidae inhabit in Japan. In these beetles EPilachna' viginti-

octomaculata MoTscHuLsi<y and E. sParsa (HERBsT) mainly attack the Solanaceous

vegetables, and E.Pustulosa K6No feeds on thistles.

   In Gumma-pre£, E. 28-maculata is distributed at every place where
potato-plants, egg-plants, tomato-plants, etc. are cultivated. E. Pustztlosa

was firstly recorded from Doai, Minakami-machi in June of 1951 by YAsuToMi,

and hereafter from several places near there (AsAHiNA, NAi<ANE and HAsEGAwA

1951, TAKEi 1956), and E. sParsa is found mainly in the southeastern plain
part, expanding its distribution northwardly year after year.

   The authors intended to study the detailed distribution of these species

in Gumma-pref. from 1956 and got a considerable quantity of knowledges
about it until present. This report gives the results of this research.

   Before going further the authors wish to express their hearty thanks to

* Li and CooK (1961) established a new genus ItenosePilachna instead of EPilachna and
 treated E. Pustttlosa as a variety of E. 28-mact{lata, including the both into HkrnosePilachna

 vigintioctomacttlata. This treatment, however, must be revised by the future studies.
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Mr. K. KANAi, the Head of Numata Girl's High School, the Educational
Committee of Gumma-pref., Messrs. S.HisADA, Y.KiNoucHi and Y.TAKAHAsHi
for their cogetinuous encouragements. Thanks are also due to Dr. T.SHiMizu,

Shinshu University and to Messrs. Y.HARAGucHi, B.TAKEi, M.KATAyAMA, T･
TsuKAGosHI, H. NAKAN, T. SHIMIzu, M.NAKAzAwA, M. KoBAyAsHI, Y. FuEKI, F.
MATsui, KSEKiNE and K.YAMADA, who assisted them through this work.

                         RESEARCH RESULTS

    1. Distribution of the Epilachnid Beetles in Gumma-pref.

   The junior authors visited almost all places of Gumma-pref. trom 1956 to
1964 and collected the lady beetles observing their ecological behaviors. The
specimens obtained were sent to the sinior author to identify.

E. sparsa (Photo 1e2 in Pl.I, Photo 22rw24 in Pl.IV)
   As shown in Table 1, sParsa is distributed over the southeastern plain

part of Gumma-pre£, where the altitude is less than 400m and has small
snowfall. The species feeds chiefly on potato plants from May to July and
completes the first generation. After the harvest of potatoes the beetles
migrate to egg-plants, ground cherries, cucumbers and so on. The number
of generation is two or three in a year.

   At the northernmost place of the distribution, ior example in Shibukawa-
shi, sParsa becomes abundant on the･ leaves of ground cherries after the
beginning of August (KoiKE 1963). At the southern places such as Isezaki-shi,
AOgo-cho and Maebashi, sParsa grows, in general, intermingled with 28-
maculata even m one host plant. On the other hand, at the northernmost
place the density of sParsa is more recessive than that of 28-macztlata segre-

gating from each other at the different parts of a food field. Up to the
present we could not discover the species from any places with exception of

the above-mentioned places.
    In the field, the host plants of sParsa are potato-plant (Solamtm tuberost{m

L.), egg-plant (S. melongena L.), black nightshade (S. nigrum L.), box-thorn

(Lycium chineftse MiLL.) and ground cherry (Physalis Alheleengi L.), and cannot

complete its life cycle on cucumber (Czacumis sativus L.), pumpkin(Cucurbita

moschata DucH.), etc. of the Cucurbit plants which are sometimes eaten by
the adult. The best host plant for the species is considered to be ground
cherry (KoyAMA 1958e62).

E.28-maculata (Photo 3N6 in Pl.I, Photo 19e20 in Pl.IV)
    This species has the widest distribution among the three species in

Gumma-pre£ (Table 2). The di'stribution map is showia as in Fig.1. The
species inhabits everywhere, excepting for the northern and the southeastern

mountainous regions, where potato-plants are cultivated. Ozegahara, Tone-
gun (1300rw1500m above the sea level) is onlyan exceptional case, because no

individual of 28-maczalata could appear, whereas a potato farm had been set-
tled. ,The reason seems to be- due to a long distance beyond the flighting
power of'the species as suggested by INAGAi<i (1950), KoyAMA (1959) and IwAo

(1964). The highest limit of the distribution will be 1300m in Gumma-pref.
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Fig. 1 Distribution map of the Epilachnid beetles in Gumma-pref.
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No. 39 Studies on the

         Table

distribution of the Epilachnid

 1 Records of E.sParsa

beetles 5

Place Date Stage Feeding plant

Iwagami-cho, Maebashi-shi

Kamikoide "         '
Tokashinden, "
Kamiizumi-cho "
             '
Wadatanal<a, Takasaki-shi

Kamisano "        '
Shimonakai rk          7A
Motoyaba, Ota-shi

Maruyama, "
Akoda, Tatebayashi-shi

Hanetsuke "         '
              AItakura, Itakura, Ora-gun

Nakanosetojyuku,6ra, "

Shimohada, Sano-shi,
               Tochigi-pref.

  ""Hachiman, Ashikaga-shi, "

Takezawa, Kasakal<e, Nitta-gun

Maegoya, Ojima, e
AOta-cho Isezaki-shi
       '
Tomiol<a Tomlol<a-shi
       '
Ogo-cho, Ogo, Seta-gun
             AKawarahama, Ogo, "
Hassal<i, Hol<kitsu, Seta-gun

Tsul<uda, Akagi, m
Tanashita, Akagi, "
Ishihara Shibukawa-shi
       '
Shimog6, "
Handa, e
AOishi, rz
Oibara, Misato, Gumma-gun

Kaminota, Yoshioka,
          Kitagumma-gun
Murakami, Onol<ami, rz

Nal<ago, Komochi, a
Nyubara, Sh6wa, Tone-gun

Nishikurauchi Numata-shi
            '

Numasu u       '

    ""Higashikurauchi, "

Iwamoto "       '
Okanoya, "

19 VI '60

 1 VI '63

 1 VII '63

 4 VII '63

26 VI '60

15 VIII'62

15 VIII'62

26 VIII'60

26 VIII '60

10 VIII'63

12 IX '64

20 VI '63

22 VI '63

22 VI '63

18 VIII '63

17 VIII '63

26 VI '60

25 V '64
 2 VII '61

10 VIII '59

 3 VII ,60

21 VI '62

25 V '61
17 VI '62

23 VI '63

14 V '61
17 VI '62

10 VI '62

24 VI '62

15 VII '59

10 IX '60

24 VI '62

 1 VII '62

29 VIII'63

 8 VIII'62

20 VIII'62

 7 VI '64

21 VIII '62

 I VI '64

 6 VI '64

Larva

Larva adult
     '
Adult

Adult

Adult

Adult

Adult

Adult

Adult

Adult

Adult

Adult

Adult

Adult

Adult

Abult

Larva, adult

Adult

Adult

Adult

Larva, pupa, adult

Larva, pupa

Adult

Adult

Larva, adult

Adult

Larva adult
     '
Adult

Larva, pupa

Adult

Adult

Larva

Larva

Adult

Egg, larva

Adult

Adult

Adult

Adult

Adult

Potato

Potato

Egg-plant

Potato

Potato

Egg-plant

Egg-plant

Egg-plant

Egg - plant, cucumber

Egg-plant

Egg-plant

Potato

Ground cherry

Potato

Egg-plant

Egg-plant

Potato

Potato

Egg-plant

Egg-plant, tomato

Potato '

Potato

Potato

Potato

Potato

Potato

Potato

Potato

Potato

Egg-plant, tomato,
           potato
Egg-plant

Potato

Potato

Egg-plant

Ground cherry

Ground cherry

Potato

Box-thorn

Potato

Potato
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Table 2 Records of E. 28-maculata

Place Date Stage

Mitsumata,
Kamil<awabttchi,

Amagawara-cho,
Shinmachi,

Iwa.crami-cho,

Kamikoide
         '
Tokashinden,

Kamiizumi-cho,
Wadatanaka, Ta
Oki,

Shimonakai-cho,

Karnisano,
          AMotoyaba,

Maruyama, rz
Akoda,

Maebash i-shi

"
ll

"

n

"
rz

m
    kasaki-shi

        "
        n
        "
Ota-shi

                  higi-pref.
Takezawa, Kasakake, Nitta-gun

       Tatebayashi-shi
Shimohada, Sano - shi,
               Toc

Maegoya, Ojima, "
AOta-cho, Isezaki-shi

Tornioka, Tomioka-shi

Ogo-cho, Ogo, Seta-gun
             AKawarahama, Ogo,
Miyama, Akagi,
Tsukuda, Akagi,

       "
Shikishima, Akagi,

Fujimi-mura,
Hassaki, Hokkitsu,

Oibara, Misato,

"
ff

m

"

"

"
,S,

              Gumma-gun

Shimomurota,Haruna, m

Mitsudera,Gumma, m
Kamig6, Shibukawa-shi

Akutsu, m
Yagihara, "
Handa, "
Ishihara, "
Shimogo, "
Akima, Annaka-shi

   m"Higashiyokono, "
Nakago, Komochi,
            Kitaguinma-gun
Kamishiroi,Komochi, m
Kuresawa, Komochi, rz
Kaminota, Yoshioka, "
Murakami,Onokami, n

 9 X ,'59

 9 X '59
22 VI ''61

22 VI '61
19 VI. '60

 I VI ,63
 1 VII '63

 4 VII '63

26 VI '60

10 VI '61
15 VIII'62

15 VIII ,62

26 VIII '60

26 VIII '60

10 VIII '63

22 VI '63

26 VI '60

25 V '64
 2 VII '61

10 VIII '59

 3 VII '60

21 Xi'I '62

10 VIII '59

10 VIII '59

17 VI '63

17 VI '63

10 V '61
25 V '61
 5 VII '59

10 VI '61
10 VI ''61

 6IX J59

23 IX '59

17 VI '61

17 VI '61

14 V '61
17 VI '62

10 V '61
20 IX '61

10 VI '62
 1 VII '62

16 VI ,63

16 VI '63
10 IX '60

24 VI '62

Adult

Adult
Larva, pupa, adult

Larva, pupa, adult

Larva, pupa, adult

Larva
Adult
Adult

Adult

Larva
Adult
Adult

Adult

Adult

Adult

Adult

Larva,adult

Adult

Adult

Adult
Pupa,adult

Larva, pupa

Adult

Adult

Larva
Larva
Larva
Pupa,adult

Adult

Larva
Larva
Adult

Adult

Larva
Larva
Adult

Larva
Adult

Adult

Larva
Larva

Larva
Larva
Adult

Larva, pupa

No. 39

Feeding plant

Egg-plant,potato

Egg-plant

Potato

Potato

Potato

Potato

Egg-plant

Potato

Potato

Potato

Egg-plant

Egg-plant

Egg-plant

Egg - plant, cucumber

Egg-plant

Potato

Potato

Potato

Egg-plant

Tomato,egg-plant
Potato

Potato

Egg-plant

Egg-plant

Potato

Potato

Potato

Potato

Tomato, Potato,
           egg-plant
Potato

Potato

Egg-plant,ground
              chetry
Egg-plant,ground
              cherry
Potato

Potato

Potato

Potato

Potato

Egg-plant

Potato

Potato

Potato

Potato

Egg-plant

Potato
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 Nagaoka, Shinto,
             Kitagumma-gun
 Haramachi, Agatsuma,
    . Agatsuma-gun
 Nal<uta, Nakanojo, "
 Tadanori, Nal<anojo, "
 Anabara, Tone, Tone-gun
 Kakiclaira, Tone, "

 Neri, Tone, '" "
 Kamata, Katashina, "

 Sukagawa, Katashina, "
 Kamikokubu,Shirasawa, "

Namae, Shirasawa,
Yubara, Kawaba,
Doai, Minakami,
Asaji, Niiharu,

Nyubara, Sh6wa,
Okose, Sh6wa,
Kawahake, Sh6wa,
Togano, Numata-shi

Numasu, "
Shinmachi, n
Nishikurauchi "
           '
Higashikurauchi, "

Kamihocchi,･ a
Ol<anoya, "
Iwamoto, n

i;t

"

"

"

"

"

"

distribution

13 IX '59

10 VII '62

 9 VI '63
 9 VI '63
10 VII '56

20 IX '59

 2 VI '63
13 IX '59

13 IX '59

20 IX '59

19

4

11

11

28

29

1

15

7

7

10

24

18

6

1

V '63
VIII '64

IX '59
IX '59
VIII '63

VIII '57

VI '64

V '56
VI '64
VI .'64

VI '56

V '63
VIII '59

VI '64
VI '64

of the Epilachnid

 Adult

 Adult

 Larva,adult

 Larva,adult

 Adult
 Adult

 Larva, adult

 Adult

 Adult
 Aclult

Larva
Adult

Adult

Adult

Adult

Adult
Larva,adult

Adult

Larva'

Larva
Larva'

Adult

Adult
Adult

Larva,adult

beetles 7
 Egg plant

  Potato

  Potato

  Potato

  Potato

  Egg-plant, pumpkin,
   Brassica chinensis L.

  Potato

  Pumpkin,Egg-plant,
   ground cherry, cow-
   , pea, Brassica Pekinensis

  Egg-plant

  Indian corn (maybe
   only staying)

Potato

Egg-plant, cucumber

Egg-plant

Egg-plant

Egg-plant

Egg-plant

Potato

Potato

Potato

Potato

Potato

Potato, box-thorn

Tomato,egg-plant
Potato

Potato

   After the harvest of potatoes the adults disperse and give severe damage
to egg-plants and tomatoes. If these food plants are withered, the adults
attack ground cherries, red-peppers, cucumbers, pumpkins, cow-peas, some
                 /Cruciferous vegetables, etc. . .
    The true host plants of 28-maculata are the Solanaceous plants excepting

for ground cherry and red-pepper in Gumma-pref. Ground cherry, though
being the best host for sParsa, could not work as the host for 28-maculata.

This is the remarkable difference between the feeding habits of the two
species as KoyAMA pointed out (1958 e 62).

E. pustulosa (Photo 7rv18 in Pl.II and III, Photo 21 in Pl.IV)

   As precedingly described, this species was firstly found by YAsuToMi (1952

a) in 1951 from Doai (900m above the sea level) near Shimizu Tunnel in
Gumma-pref. In 1956 KoyAMA came across to discover a few individuals of
Pustulosa from a population of 28-maculata which inhabited in potato farm of
Anabara, Tone-muta, Tone-gttn. This fact suggested that the distribution
of Pustztlosa would not limited only in such a high altitude as in Doai. Thus
the detailed research started in 1957. The results are shown in Table 3 and

    Up to the present it has been 1<p-own that Pustulosa is, to some extent,
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   Table 3 Records of E.Pttstulosa

No. 39

Place Date Stage Feeding plant

Anabara,Tone,Tone-gun

     ""     m"Kakidaira, Tone, n
Akagizawabashi,Tone, m

Neri, Tone, u

     vn     ""Hikagenango,Tone, "
Sugenuma,Katashina, "
Yamanohana,Katashina, "
 Akakura,Kawaba,
 Tokusa,Kawaba,
 Tsukiyonomachi,
 Fujiwara,Minakami,

      tz
      m
      "
*Doai,Minakami,
 Al<azawa,Niiharu,

 H6shi,Niiharu,

 Kawafuru,Niiharu,

      " rz
      ""

"

n

"
n
n
"
rz

m

m

"

"
Kamihocchi,Numata-shi

Sebayashi,Nakasato,Tano-gun

10 VII '56

20 IX '58
27-28 VII '59

20 IX '59
20 IX '59
26 VI '60
10 VII '6o

 2 VI '63

 1 VII '60

 5 VIII '59

25 VII '60

 3IX '59
28 VI '64
21 V '61
24 V '59
12 VIII ,63

10 V '64
27 VII '64

18 V '64
 2 VI '63
 2 VIII ,59

 2IX '59
 5 VI '6e
23 IX '60
 4 VI '61
 2 VIII '63

Adult

Adult

Adult

Adult

Adult

Larva

Larva
Larva(L), Adult(A)

Larva

Larva
Adult

Adult
Egg, larva, adult

Adult
Adult
Adult
Adult
Adult

Adult

Adult

Adult

Adult
Larva,adult
Adult
Egg, adult

Adult

Potato,egg-plant

Thistle

Thistle

Thistle

Thistle

Thistle

Thistle

Thistle(L), potato(A)

Thistle

Thistle

Thistle

Thistle

Thistle
Thistle

Thistle
Thistle,egg-plant
Thistle
Thistle

Thistle

Thistle

Boehmeria tricusPis
 (maybe only staying)

Thistle
Thistle
Thistle
Thistle

Burdock

* YAsuToMi (1951) and IKEMoTo (1954) collected the beetle from the same place.

distributed in the northeastern (NE) part and also in the southwestern (SW)

part limitedly. The habitat of Pustztlosa is generally in valley where the
thistle, Cirsium niPPonicum (MAxiM. ) MAKiNo var, inconPtum (FR. et SAv. ) KiTAM. ,

grows in rich and has heavy snowfali (KoyAMA 1961). The lowest habitat of
this beetle is in 600m in NE part and in 400m in SW Part. In NE part
pustulosa is comparatively abundant at Anabara, Nango, Akagizawabashi and
at Neri along the Tone River, Doai, Fujiwara and at Tokusa along the Usune
River, while is poor at Kashozan, Hoshi and Tsukiyonomachi. Notwithsta-
nding the host thistle is found in the northwestern mountainous region, no
individual of Pustztlosa has not yet been discovered. According to KoBAyAsHi
and KoiKE (1956) and KoyAMA (1961), the species was collected trom Karuizawa,

Nagano-pref., in 1959. This place is very near the present pretecture, so it
may arise to discover the species from Gumma side in future.

    The host plant of Pustulosa is almost limited in only one species oi
thistles, Cirsittm niPPonicum (MAxiM.) MAKiNo var. inconPtum (FR. et SAv.)
KiTAM., Compositae. This is the great difference in the feeding habit from
28-maculata, which cannot complete its life cycle on thistles (YAsuToMi 1952 b)
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    It is, however, necessary to note here the following facts. In Anabara,

Neri and Fujiwara Pustulosa fed on the Solanaceous vegetables together with

28-maculata. The same phenomenon was reported by YAsuToMi (1952 c) and
IKEMoTo (1954). This is not certain whether Pzastulosa occasionally visited
there or usually migrated when a!1 the thistles were eaten up. The morpho-
logical characters of these Pustulosa have not any difference from those of
the others, which feed only on the thistle, No individual has still been found,

which seems to be a hybrid between the two species, though they can produce,

a hybrid by artificial breeding (YAsuToMi 1954, KoyAMA 1961). Additionally
KoiKE (1964) observed that a number of the adults of Pust"losa were feeding

on the leaves of burdocks at Sebayashi, Nakasato-mura, Tano-gun. Anyway
Pustulosa not only grows on potato leaves (YAsuToMi 1954) but also on the
Composit plants besides the host thist!e in room experiment. The beetle,
therefore, has a certain capacity to eat some other plants.

    2. Seasonal Occurrence of the Epilachnid Beetles iR Gumma-pref.

E. sparsa

    As shown in Tabie 1, the hibernated beetles appear in the field from
about the middie of May, and oviposit the eggs from the end of June. The
hibernated beetles disappear after laying the eggs till the.beginning of June.

The egg stage is about one week. The larvae from these eggs hatch out at
the end of May and their time continues to the middle of June. The larval
stage is 16 to 20 days. At the beginning of June the first pupae come out.

The pupal stage is about5days. The first and the second generations are
almost mixed in every stage and we can see the species in any time of
May to September on the Solanaceous vegetables. The adults of the second
generation appear at the beginning of August and disappear at the end of
September. If the food supply is suthcient to the beetles, some individuals
occurred at early August oviposit the eggs keeping their life cycle until the

middle of October. On the other hand, some individuals emerged at last
September occasionally oviposit the eggs which could not grow. In the light
of the above data sParsa in Gumma-pref. passes usually two generations but

rarely three generations. Table 4 shows the occurrence of the species in a

year.

                Table 4 Life cycle of E. sParsa in Gumma-pref.

in dlapause - A AA AAA AAAAAAAA A AA AAAAAA AA A A (A A)-go to diapause

E EE EEE E EEEEEE E

   L LLLL LL LLL L L
     P PPP P PP･PPP P

    (E)

      (w

P (P P)
Mar.   Apr, May June July Aug, Sept- Oct. NovL Dec.
Remarks A:adult, E:Egg, L:Larva, P:Pupa ･
       Standard letters show the hibernated adults and their succeeding

       stages. Parenthesized letters indicate occasional casesi
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' This species appears at the earliest timeamong the three species. Though
the earliest example was observed by Koii<E (1960) at Numata-shi on April 3,

1959, the hibetnated active beetles occur generally at the end of April in the

southern district and at the beginning of May in the northern district, just

when potato leaves grow 10 to 15cm in length. The hibernated adults feed
severely on potato leaves ovipositing the eggs, from which the larvae hatch
out at the middle of May. The larvae are observed until the middle of July.

The pupation takes place at the biginning of June and the pupal time
continues to the end of August, The new adults emerge at the end of July
to beginning of August. There happens a temporary disappearance of the
adults of the first generation. This is perhaps arisen by the migration of the

beetles to some other cooler places to find shelter. The sarne phenomenon is

reported by INAGAi<i (1949e50), KoyAMA (1959) and IwAo (1964). -

               Table 5 Life cycle of 28-maculata in Gumma-pref.

in diapavse- A AA AA AAA AA AA AAA AA

            E EE EE EEE E
               L LL LLLLLLLLL LL L

                    P PP PPP PP P P

A AAA AA AA AAA AA

      <E)
         (L)

A

<P)

{A) Sgo to diapause

 Mar, Apr. May June July Aug. Sept, Oct, Nev, Dec.
     Remarks A:Adult, E:Egg. L:Larva, P:Pupa.,
             Gothic letters show the 1$t generation. Parenthesized Ietters

             indicate the 2nd generation.
                                          '
                                                '                             '                                          '
   Thus the species generally cornptetes one life cycle in ayear. Some,
individuals, however, seem to have an gpportunity making the second
generation, if the host plants are available enough to the growth. But in
the hot season such as August the beetles are unable to lay the healthy eggs
because of the ovarian reduCtion by the extrerhe high temperattire (INAGAKi

1950).

   The life cycle of 28-macntlata in Gumma-pref. is shown in Table 5.

E pustulosa
   The threshold of occurrence of Pusttelosa in Gumm'a-pref. is considerably

different according to localities. It may be dependent upon the time .of the

thaw. For example, at Anabara, Neri, To!<usa, Kashozan and Uenohara the
thaw is over at the middle of March to the beginning of April, when the
host thistles covered with more than 'lm height of the snow begin to grow
and reach ,30tvlOOcm high at the middle Qf.May,, ..B..efore p.r.after the
hibernated adults appear and feed on 'the newly grown leaves. On the other
hand, at Doai, Fujiwara, Tokura and Sugenuma the,thaw, is lat,er than in
the above places and the beetle$ appear at the end of May or later.

   The hibernated adults oviposit the eggs from the end of May and die at
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in' diapau$e A AA

  E

AAA AA AAA AAA

 E EEE EE E

 L L LLLLLL

   P P. PP

                  lAA AA AA AA AA AA AAA AA A - go to diapause

LL L

PPPPPP PP P

 Mar. Apr, May June JulY Aug, Sep' Oct, Nov. Dec,
                         '                    '                      tt         '      Remarks A:Adult, E:Egg, L:Larva, P:Pupa.
              Gothic 16tters show the lst generation.

the end of June. The egg stage is about8days. The larvae come out at
the beginning of June, disappearing at the end of July. The larval stage is
20tv25 days. The pupal time continues from the middle of June to the middle

of August. The new adults begin to emerge at the end of June intermingled
with the hibernated adults. Then we can see Pustulosa of every stage at the

end of June, The adults of the first generation are generally found until
early October, hereafter going to diapause.

   The whole life cycle is shown in Table 6. The number of generation of
the species is only one in Gumma-pref.

   3. Northward Limit of the Distributjon gf E. sparsa in Gumma-pref.

   E. sParsa is a species distributed o'ver the warm temperature zone and is

said to inhabit in the south district of, Kanto District and along Tokaido and

more southern parts of Japan. According to TAKAHAsHi (1925e32), NAi<ATA

Fig.
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(1949 o 50) and to KiNosHiTA (1951), the species were found in the places where

the climatic temperature was more than 14.50C in annual average. This made
the northward limit line of the distribution of sParsa in Kanto District. The

lineran through Odawara, Matsuda, Nal<uri, Kumagaya, Mamada, Tochigi,

                                    tt-'-s                                  ..- A i,
                                       :                                  1 Okanoya                                 ttt                                tl                                tl                                t                            """"'"'iN et :
                          ,'.""S""e.i.g/g{tLIr-.ig64 /1,-? /t't='rrtfi--f
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                             ･t,,,. X Ka"'a.hake
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Matsudo and Hakota (Fig.2). The limit line, however, did not pass into

Gumma-pre£, so that the beetles had not been believed to be distributed
in the north part of Kanto District since that time. After several years KoMoRi

(1956) discovered some sParsa adults at Takasaki and Maebashi, indicating
that the species had expanded its distribution more northwardly year by
year. Further YAsuE(1963) collected the species from egg-plants cultured at
the above places in August, 1959.

    Then the authors have researched precisely the distribution of sParsa in

Gumma-pref. up to the present, and obtained the following results (Fig 2 e 3).

    At the southern plain places of Gumma-preL with less than 200m altitude

                         A ILsuch as Takasaki, Maebashi, Ogomachi, Isezaki, Kasakakemura, Ota, Tatebayashi

and their boundaries, sParsa and 28-maculata are intermingled with each
other feeding on the Solanaceous vegetables, so as in the ot･her places of
Japan (INAGAKi 1949, IwAo 1954, SHiNBo et al. 1952, YAsuE & HAMADA 1954),
                                                      AThe annual average of climatic temperature is 14.oOC at Ogomachi, 14.50C
at Takasaki, 15.0tv16.00C at the other places. These places have seldom the
snowfall yet being very cold in the winter season. In the more northward
places with 200N300m altitude such as the mountain foots of Mt. Akagi and

Mt. Haruna, and Shibukawa, Kitagumma-gun and Seta-gun (Akagi-mura)
located between the both mountains, sParsa lives in low density. And sParsa
is segregated in habitat from 28-maculata. In these places the snowfall is

larger than in the plain places and the annual average of the climatic
temperature is 14.00C or below.

    Tracing up northwardly along the Joetsu Line and the River Tone from

Shibukawa, we can reach Ayado where Mt. Komochi and Mt. Akagi make
their boundary. With the boundary of this place, the climatic and geogra-
phical differences occur between the south part and the north part. Numata-

shi and Tone-gun are situated in this part.

    In Numata no individual of sParsa could be found until 1961. But Koii<E
discovered a lot of the beetles feeding on .ground cherries from there in the

next year. Succeedingly in 1964 the beetles feeding on potato leaves were
observed. On the other hand, at Tanashita near Ayado the sParsa larvae
were found on potato leaves in 1963, besides at Nyubara of Tone-gun the
adults were collected in 1963 and 1964.

    Now, let us show in Fig.4 the limiting lines of the sParsa habitat in
Kanto District, which have been offered by the three researchers. According
to this figure, it is obvious that the distribution of sParsa is greatly expanded

northwardly by NAi<ATA (1950) as compared with by TAi<AHAsHi (1925e32), namely

the new limiting line runs through Nakuri, Kumagaya and Utsunomiya.
Since the above time, however, we can see the distribution has been expanded

more and more northwardly until it is removed to the newer limiting line
                                                       Acombining every place of Tomioka, Takasaki, Shibukawa, Ota, Nozaki and

Mito in 1964. ･
    It will be a noteworthy fact that such a northward expansion of the
distribution is more remarkable towards Gumma-pref. Is this reason dependent
upon the thirmal condition of this region which could accept the completion
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Fig. 4 Northward expansion of the distribution of E. sparsa in Kanto District.

                --.- Takahashi (1925)
             ---------- Nal<ata (1950)
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                 --- Present (1964)
A : Odawara, B : Haijima, C : Mamada, D : Narage, E : Matsuda,
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of life cycle of sParsa ? According to the data of the Maebashi Branch of
Meteorological Observatory, Numata is below 13.00C in the annual average
of climatic temperature from 1958 to 1963 and less than 20.50C in the average

temperature of summer season from 1961 to 1962. The critical low tempera-
ture controlling the northward limitation in sParsa is said to be'14.00C in

the annual average by TAKAHAsHi (1925e32) and 20.5N2!.50C in the summer
average by WATANABE (1954), though the latter is likely more suitable. The

problematical region, however, has a rather cooler temperature than these
indicative temperatures. We will, therefore, be requested to 'study the yearly
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microclimate in this region and the acclimatization to the tolerable limit of

colder temperatures of the species as YAsuE and KAwADA (1961) and YAsuE (1963)

reported.

   Anyway it is not only noticeable for ecological problem but also very
important for agriculture that sParsa is expanding its distribution northwardly

year after year and is becoming as a new face of pest to the Solanaceous
vegetables and some other plants in Gumma-pref.

                              SUMMARY

   The authors have studied the distribution of the Epilachnid beetles in
Gumma-pref. since 1956, and the following results are obtained as summary.

    1. EPilachna sParsa is recognized to be distributed to some extent at
the southern plain places of Gumma-pref. such as Tomioka, Takasaki,
                             AMaebashi, Ogomachi, Isezaki, Ota, Tatebayashi, Kasakakemura and their
neighbors, where the altitude is less than 150m (Fig.1). At these places
sParsa lives intermingled with 28-maculata.

   2. At the higher places with l50t--300m altitude such as Shibukawa,
Onogami, Yoshioka, Misato, Akagimura, Hokkitsumura, Komochimura and
their neighbors (Fig. I), sParsa tends to live being segregated from 28-maculata

in the same farm.
   3. The species feeds usually on the Solanaceous plants, among which
ground cherry is the best host plant. The number of the generation is
generally two but rareiy three.

   4. E. 28-maculata is the species having the widest distribution in Gumma-
pref. (Fig. 1) and we can see it everywhere, potatoes, egg-plants and tomatoes

are planted, with exception of one place near Ozegahara. The highest limit
of the distribution may be 1300m.

   5. The host plant of 28-maculata is the Solanaceous plants with the
exception of ground cherry and red-pepper, on which the larvae cannot grow.
The number of the generation is one but very rarely rnay be two.
   6. E.Pustulosa inhabits mainly at the northern places of Gumma-pref,
such as Anabara, Hikagenango, Neri, Akagizawabashi, Tokusa, Kashozan,
                                                       AAkakura, Doai, Fujiwara, Uenohara, Sugenuma, H6sh･i and Omineyama. All
these places are located along the Tone River system with more than 600m
altitude and have heavy snowfall (Fig. 1). However, Pustulosa is also found at

Sebayashi of Tano-gun in the southwest Gumma.
   7. The true host plant of.Pustulosa is the thistle (Cirsium niPPoniczcm
(MAxiM.) MAi<iNo var. incomPtum (FR. et SAv.) KiTAM. belonging to Compositae

in Gumma-pref., but the beetle eats sometimes the Solanaceous plants espe-
cially potato-plant. With an exceptional case the authors observed that the

adults were attacking burdock leaves. ･
    8. The distribution of' sParsa is expanding northwardly year after year
in Kanto District and the northern limit of the distribution rgns along the

line denoted in Fig.3and4at present. . . ,
    9･ This phenomenon is not only noticeable for ecological problem, but
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also very important for agriculture because the beetle probab!y gives a fear

of attacking the Solanaceous vegetables as a new pest in the new habitats.
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Plate I

   Photo. 1.
2.

3.

4
.
5.

6
.

Iipilachna sParsa from Numasu,

Ditto, lateral view.

E. 28-macalata from Numasu,
Ditto, lateral view.

E. 28-mactt･lata from Takasaki,

Ditto, lateral view.
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PIate II

    Photo  7,

 8.

 9.

10.

11.

12.

EPitachna Pitstztlosa from Fujiwara, aciult, clorsai

Ditto, lateral view.

E. Pitstulosa from Tokusa, adult, dorsal view.

Ditto, lateral view.

E.Pttstttlosa from Doai, adult, dorsal view.

Ditto, lateral viexv.

view.
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Plate III

   Photo l3.

          14.

          15.

          16.

          17.

          18.

EPilachna Pitstttlosa from Anabara,

Ditto, lateral view.

E.Pustulosa froni Sebayashi, adult,

Ditto, lateral view,

E.Pustulosa from Tokusa, the 3rd

Ditto, pupa.

adult, dorsal

 dorsal view.

instar larva.

view.
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22- N.KoyAMA, A.KoTKE and CI'.TAKTzfuvA No. 39

Plate IV

   Photo 19.
20,

21.

22,

23.

24,

iij)ilachna 28-macutata from Numasu, pupa.

Ditto, the full grown 4th instar larva.

E.Pustulosa froni Doai, pupa.

E.sParsa from Aaea})ashi, the 4th instar larva,

Ditto, pupa.

E.sParsa from Numasu, pupa.
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