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A, ARG AndeT RIS 0, A FORIIE I : P SRR b , ph M B0 S P 5 2
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B ol O degh L gk o SRR BTl e By AR R, (BIRIG B AR ER ST A L
o 6041y 1 J01 36 MR TG UMY, AR ) P L b B A S S 2 11, Argyramocha
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P, Astomella 25 4AEURBIRA (Braver, 1869D), ' EAIHES P B TE Mk 64 “ il 2" Ay
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B Hyphantria $hibao TS 4, & 1o h 2 (planidiom ), %) Hyphantria %)
Bk RAERPEWR Varichacta BABY Limnerium #1B12, SRAL G TR 4. FALICH P
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P BlanT 3 1 EE , R BR st R, A = NIE R, T BIEdE, S EERES
BEERY. BRI, BIRIETR, £5 2 BE%, ERTs TRENER, £



0 I 6 %

fI% L s B e AL, —FRER A R ), Tumﬁx%Wiﬁ B EEaY. &
SRR KW I, BIRRERY,

5 —fRIBT R A BN RS, R, B4 BB e 5 o
FH 45 1 IR E BB B A Y. K= R RE ©, 14 2 BB 84
o [FIRESEYR B Ak AR EE R BRI TR , DARR BLSR IS .

6. A S AR fr 22 PV, B\ P R A R B TE 20 B 35 35 4
B 1 WL IRE, A RR B R, 2 WS, sol L EHSEEELY, T
%ﬁ:ﬁ%@mnm@, WA RGBS 0, W E 68 U AT B S il s ak

o TBAT—ARFR G RAFAERY , WAR YRR B 2 21 e, P BRI R T2,

& £ X &

[1] Barber, H. S. 1913. Observations on the life history of Micromalthus debilis Lec. Proc.
ent. Soz. Wash. 15:31—38.

[2] Boving, A. G. 1924. The historic development of the term “Tnung'ulm” Wash. Acad.
Seci. J. 14:203—4.

[3] Brauer, F. 1869a. Beschreibung der verwandlungsgeschichte der Mantispa styriacy Poda.
Verhandl. Zool.~-Bot. Gesell. Wien. 19:831—40.

[4] ———1869b. Beitrag zur Biologie der Acroceriden. Verhandl. Zool.-Bot. Gesell. Wien.
19:737—40.

[6] —————1884. Zwei parasiten des Rhizotrogus. solstitialis aus der Ordnung der Dipleren.
Sitzber K. Akad. Wiss. Wien. 88:865—75.

[61 Brues, C.T. 1936. Aberrant feeding behavior among insects and its bearing on the development
of specialized food habits. Quart. Rev. Biol. 2:305—19.

[7] Bugniony E. 1891. Recherches sur le developpement postembryounaire, L' Anatomie et les
moeurs de L' Encyrtus fuscicollis. Rec. zool. Suisse 5:435—534.

[81 Carpenter, G. H. 1921. Insect transformation. Methuen, London, 282 pp. -

[9] Chapman, T. A. 1870. Some facts towards a life history of RhAspiphorus paradoxrus. Ann. Mag
Nat. Hist. 6:314—28,

[10] Cros, A. 1912—1923. Moeurs et évolution du Meloe majalis L. Soc. ent. France Ann. 88:
261—79;90:133—55; 98:193—222,

[11] ———1917. Forme des ongles des larves primaires des Meloidae et valeur du termse
“Triongulin®’. Soc. ent. France Ann. 86:159—64, ‘

[12] ——1919—-1929. Notes sur les larves primaires des Meloidae. Soc. ent. France Ann.
88:261—79; 90:133—55; 98:193—222.

[13] ——————1931, Biclogie des Meloes. Ann. Sci. Nat. Zool.14:189 —227. Fabre, J. H. 1857.
Me moirs sur 1’ Hypermetamorphose et les moeurs des Meloides. Ann. Sci. Nat. Zool. 7:299-365.

[14] Handlirsch, A. 1882—1883. Die metamorphose und lebensweise von Hérmoneura obscura

% Sgi—R R A BRI,



118 ZRALE.FHIE. T Epicauta gorhami Marseul gt 3% 5 R s st (6!

[15]
(16]
{17
[18]
f19]
[20]
fa1]
[2z2]
[23]

(24]

;25j

[26)
[27]
(28]
(201
[30]
[311
(321
[33]

(341

Meig., einem vertreter der dipteren familie Nemestrinidae. Wein. ent. Zeit. 1882:224—8;
1883:11—5.
Ingram, J. W. and W. A. Douglas 1932. Notes on the life history of the striped blister beetle in
Southern Louisiana. J. econ. Ent. 25:71-5.
Mank, H. G. 1923. The biology of the Staphylinidae. Ann. Ent. Soc. Amer. 16:220—37.
Milliken, F. B. 1921. Results of work on blister beetles in Kansas. U.S. D. A. Bul. 967, 26pp.
Nassanov, N.V. 1892. (On the metamorphosis of the Strepsiptera.) Varshavskiia Univ. Izv,
1893(8):1—-16; (9):17—30.
Needham, J.G. 1902. A probable new type of hypermetamorphosis(Trichoptera). Psyche 9:375.
Newport, G. 1845—1853. On the natural history, development and anatomy of the oil beetle,
Meloe. More especially Meloe cicatricosus of Leach. Iinn. Soc. Lond. Proc. 1:168—271;
317—320;346—348; 368—370. Linn. Soc. Lond. Trans. 20:297—357; 21: 167—183.
Packard, A. S. 1898, Hypermetamorphism. t# A Text-book of Entomology. MacMillan,
London, pp. 688—708.
Parker, J. B.and A, G. Boving 1924. The blister beetle, Tricrania sanguinipennis— Biology,
deseription of different stages and systematic relationship. U.S. Natl. Mus. Proc. 64:1—40,
Pringle, J.A. 1938. A contribution to the knowledge of Micromalthus debilis Lec. (Coleoptera)
Trans. Roy. ent. Soc. Lbnd. 87:271—86.
Richardson, C. H. 1913. Studies on the habils and development of 2 hymenopterous parasite,
Spalangia muscidarum Rich. J. Morph. 24:513—b7.
Riley, C.V. 1878a. On the larval characters and habits of the blister beetles belonging to the
genera Macrobasis Lec. and Epicauta Fabr. with remarks on other species of the family
Meloidae. Acad. Sci. St. Louss, Trans. 8:544—62; Ent. Monthly Mag. 14:169—75.

1878b. Note on the life history of the blister beetles, and on the structure
aﬁd development of Hornia. Canad. Ent. 10:177—8.
Silvestri, F. 1904. Contribuzione alla conoscenza della metamorfosi-e dei Costumi della
Lebia scapularis Foure. Redia 2:68—84.
Smith, H. S. 1917, The habit of leaf oviposition among the parasitic Hymenoptera. Psyche
24:63—8.
Timberlake, P. H. 1910. Observations on the early stages of the Aphidiine parasites of aphids.
Psyche 17:125—30.

1912. Experimental parasitism, a study of the biology of Lemnerium wvalidum
(Cresson). U.S. Bur. Ent. Tech. ser. 19, 5:71—92.
Valery-Mayet, M. 1875. Memoire sur les moeurs et metamorphosis d'une Nouvelle espece do
Coleoptere de la Famille des vesicants le Sitaris colletis. Soc. ent. France Ann.5:65—92.
Verhoeff, C. 1892. Zur kenntnis des biologischen verhaltnisses zwischen Wirt-und parasiten-
bienenlarven. Zool. Anz. 15:41—3.
Wadsworth, J. T. 1915. On the life history of Aleochara bilineata Gyll.,a stapbylinid parasite
of Chortophila brassicae Bouéhe. J. econ. Biol., 10:1—27.
Wpaunmy, B. H, 1949, Kypc obueit suromoxoran. 753 —792,



59 ‘ B @ % % 6 4%

ON THE LIFE-HISTORY OF THE LEGUME BLISTER BEETLE,
EPICAUT A GORHAWNMI MARSEUL, WITH A DISCUSSION
ON HYPERMETAMORPHOSIS

Crov Hoxe-ru and Wase Liv—vao

Institute of Entomology, Academia Sinica

The legume blister beetle, Epicauta gorhami Marseul, is widely distributed in China. It
attacks leguminous plants including different species of cultivated beans, alfalfa and locust,
and also feeds on potato, eggplant, peanut, beet, cotton, ete. This beetle is frequently present
in sueh numbers in soybean ficlds as to cause some alarm and sometimes a heavy damage. Its
life-history is very interesting and complicated. Winter is passed in the fifth instar larval stage,
known as psendopupa, in the soil without earthen cell. The adult emerges in June and feeds in
clusters on the tip of host-plant. At the end of June, 70-150 eggs are laid in a hole under—
neath the ground. The first instar larva, known as triungulin, appears in the middle of July,
actively seeks grasshopper eggs for food and then transforms into scarabaeiform. There are altoge-
ther six instars in the larval stage. The fifth instar assumes the pseudopupal or coarctate condi~
tion and is followed by a further larval instar which is also scarabaeiform and does not feed.
pupation takes place in the soil about the middle of June. It has only one generation a year.

In literature, six orders of insects are considered to possess hypermetamorphosis. In Neurop-
tera they are represented by the family Méntispidae, in Coleoptera by Carabfdae, Staphi-
linidae, Rhipiphoridae, Meloidae, Micromalthidae and Mylabridae, in Strepsiptera by many
families, in Hymenoptera by Ichneumonidae, Chalcididae, Perilampidae and Pteromalidae, in Dip-
tera by Acroceratidae, Nemestrinidae,Bombyliidae and Tachinidae, while in Homoptera, the Marga—
rodes of Coccidae is also reported as hypermetamorphie. )

Based upon the body form and the mode of life, the liypermetamorphic insects may be
classified into two main groups: a) The predatory type comprises those which do not lay
eggs directly on hosts but leave their young to seek their own food; b) The parasitic type on
the other hand, lay their eggs on hosts. Again, the predatory type may be redivided into two
subtypes, i.e., the oligopod subtype and the apod subtype: Both are active, but the former
possesses well developed thoracic legs while the latter is apodous. :

In general, hypermetamorphosis is considered as that when an insect in its development passes
through two or more markedly di.fférent larval instars and is accompanied as a rule by a
marked change of larval life. The hypermetamorphic insects are mostly carnivorous. In the
majority of instances the first larval instar is campodeiform. During this stage it seeks out its future
pabulum and having discovered it undergoes, in its subsequent instars, morphological transformations
which adapt it to the changed mode of life. The female lays a large ‘number of eggs
because of the fact that the subsequent life is extremely precarioﬁs, and ﬁany larvae pérish in
the first instar. However, transitional cases are frequent, in which various instars differ
considerably in shape and habit but have few morphological changes, as is the case with more
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prbnounced hypermetamorphic forms. For instance, certain parasitic rove beetles have slender
active- first instar larvae and grub-like succeeding instars. A few genera of Trichoptera have
free-living slender first instar larvae and casemaking stout-bodied later instar.

In this paper, the authors prefer to use scarabaeiform instead of caraboiform for the
second instar larva of the blister beetle, since it possesses more scarabaeid characters than
caraboid. The pseudopupa is actually a resting larva which possesses more curculionid larval
characters than that of the scarabaeid.








