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SUMMARY

The present report gives a summary of some attempts at uncovering and recording the facts
about the true condition of the adults occurrence and reproductive ecology of cupreous charfers,
Anomala cuprea (Scarabeidae, Coleoptrera ) ; all of which has been done inside the limits of
research fields where is placed in Agricultural Research Institute of Kanagawa Prefecture,
Hiratsuka-shi, Kanagawa-Ken, Japan. Some morphological and ecological observations are put into
operation on the internal genital organs, the developmental process of the ovaries and testes, the
seasonal prevalence of occurrence of the female adults having matured ovaries, and their
copulation and oviposition ecology.

In the early part of this description, a special quality is given detailed account of the internal
sex organs in the adults on the viewpoint of morphology and histlogy. The female internal genital
organ of cupreous charfers is formed of 2 ovaries on all sides, lateral oviducts, common oviduct,
median bursa copulatrix, lateral bursa copulatrix getting longer at the two sides, spermatheca and
it’s accessory gland in their abdominal cavity. One ovary uncovering with common sheath is
formed of 6 telotrophic ovarioles in a group. Nurse cells in the telotrophic chambers are
characterized by totally reduced nurse cell membranes, thus in the fully established syncytium all
deferences between a mass of nurse cell are made of no effect. Trophic cords going down, which
they are made longer from the syncytium to all of young oocytes, make fully responsible for the
intercellular bridges between nurse cell tissues and all of young oocytes. After the formation of
yolk granules in oocytes, vitelline membranes are formed of secretory substances which are sent out
by a layered-follicle cells, keeping every oocytes covered. And then follicle cells are responsible for
producing chorionic structure. Their chorion is made of a thin membrane-like outer layer and a
inner layer which alternated thin membrane and small mountain part having cryatalline structure
present in it.

The male internal genital organ of the charfer’s adults is formed of a pair of testes at the two
sides, vasa efferentia, vasa deferentia, male accessory glands and ductus ejaculatorius which are
joined together end to end with aedeagus. One testis uncovering with common sheath is formed of
6 testicular follicles which are not joined on. Six vasa efferentia getting longer from every
testicular follicle make a connection with one vas deference. There are a great number of free
globular cells, which are completely cut off from the glandular epithelia, in the lumens of the
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tubes, vasa efferentia and vasa deferentia. And the cytoplasms of the free globular cells have much
glycogen-like granules present in its. But it is unable to be conscious of the existence of such cells
formed of globules in the lumens of vasa efferentia and vasa deferentia in Bombyx mori
(Bombycidae, Lepidoptera). Spermatozoa getting free from the testicular follicles are put together
sperm balls in the lumen of vasa efferentia. The sperm balls go down in the lumens of vas
deference through vasa efferentia. The distal portion of the male accessory gland is made of a
coiled form of a fine tube in a place straight under the spiracle of first abdominal segment. The
male accessory glands, which are made longer from the left and right coiled form of a fine tube
to a low position, go down in the abdominal cavity and make a connection with the basal portion
of vasa deferentia. The place of joining together is on the inside of 2 paralleled vasa deferentia.
The epithelium of male accessory gland is formed of a layered glandular cells with 2 musele layers
all around. There are higher secretory activities in the epithelial cells of the coiled form a fine
tube than median and basal glandular cells in the male accessory glands. It is unable to be
conscious of lepidopteraous-like seminal vesicles of full growth in the part of connection with the
outer 2 bases of vasa deferentia and the inner 2 bases of male accessory glands. The part of
joining makes a connection with a short ductus ejaculatorius in length.

In the year which is put severe occurrence of the Anomala adults on record, the adults getting
into a light trap make an addition to their number suddenly from 3rd decade of June through 1st
decade of July. In some years of medium and light occurrence of the adults, the time for the
occurrence peak comes later 20 days than in the year of severe adults occurrence. It’s peak time for
the occurrence is 3rd decade of July. There is much Anomala adults getting on leaves and longer
time for taking a flight to grape trees (Vitis) than to other trees, Menziesia, Pyracantha,
Diosphyros, Glycine and Phaseolus coming out red flowers. In1982, the time for the greatest
number of adults getting on the leaves was 3rd decade of June. Against the year, the getting
peak-time was later about 20 days than 1982’s and 2nd to 3rd decade of July after 1983 till 1988.

In the population on the grape trees, an average rate of female against male adults is nearly 1to 1
in all space of time for getting on the trees. A rate of female adults living on the trees is a
higher than the males in July when become greater in number of adults getting on the Vitis. On the
other hand in the population on the light trap, the rate of female adults getting by the trap is
keeping up quite a high values in all space of time for caught on the light apparatus for getting
flight insects.

Some signs are used for ovarian growth types giving detailed account in this report. They are
— =, (), (+4), (+++) ,+++ and ++++ for every developmental stage of the adults
ovaries in order.

In the population on the Vitis, there is a higher rate of adults having the ovarian types of not
coming to full development than the full ovarian growth type. The fixed time for which adults of
the first step for ovarian growth type (type+ —) gets on the grape trees, is about from lst through
3rd decade of June. In July, there is a higher rate of the living of adults, having 3 ovarian growth
types [ type (+) , type (++) and type (++ +) ] in process of being came to full growth, than
other ovarian growth types. In 3rd decade of July, these 3 growth types are in the best position
in the female population on the Vitis. And a number of the adults coming to the end of egg-
deposition gets a slow increase started about 2nd decade of July. In 2nd decade of August, the
female adults getting their oviposition done are in a better position than other ovarian growth
types. On the other hand in the population on the light trap, a rate of adults becoming the full
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ovarian growth type (type + + + +) is higher than on the Vitis population. A great number of
adults for 2 ovarian growth types, type + 4+ and type +++ +, are got into the light apparatus
for getting flight insects from 2nd decade of May through 1st decade of June. The adults of 2
ovarian growth types, type —and type+ —,are caught on the light trap without stopping from 2nd
decade of June through 3rd decade of July. In the first type the development of the ovaries is all
ready to do starting, and the process of it's growth is first step in the second type of the
two. In August there is a sudden drop in the amount of adults having 2 ovarian growth types,
type — and type+ —, and the adults for getting through egg-laying are caught on the light trap
without a step till 1st decade of September. In 2nd decade of September, it is taken note that the
adults of the full ovarian growth type come into the light trap for a short fixed time. In
the population on the light trap there are about 60 eggs, which getting vitelline membranes done,
in one female adult of the full ovarian growth type. One the other hand, adults of the early step
for ovarian growth types are in need of taking the leaves for food till being the owner of about
60 eggs for about 20 days in the population on the feeding plants. In addition to this, immature
ovaries in virginal female adults are able to come to undergo development into the type + + + +
for ovarian growth type and are the owner of about 60 eggs because of having some leaves of
grape trees for food.

After the coming to an end with egg formation, some black spotted region become clear in the
ovariolar sheath of narrow division between ovarian follicle in the start of development and next
follicle in the full growth. Nurse nuclei formed like a sphere make an changed form of irregular
in shape and some strand-structures are present in the cytoplasms of syncytium in the nurse
chambers.

In the year putting the severe occurrence of Anomala adults on record, the times for the
occurrence peaks of the full ovarian growth type are at 2 semi-decades, 6 to 10 day in July and 5
to 9 day in August. The first of them is higher pointed top than the other. A rate of adults of
the full ovarian growth type keeps up about 50% from 3rd decade of May through 2nd decade of
June. Then the rate becomes less at about 20% in 3rd decade of June. When 1st decade of July is
coming on, a rate of the full ovarian growth type is increasing a little. The rate of the type gives
support to 30% in a fixed time when occurrence of the adults becomes greater in number from 1st
to 3rd decade of July.

In testicular follicles of male adults, one spermatogonium comes to full growth and becomes one
cyst of spermatids which is formed of 512 spermatids because of 9 cell divisions as a general rule.
And then, the spermatids cyst makes a great change in a form and undergoes development into one
sperm bundle. In callow male adults, it is taken note of getting sperm bundle formation started in
their testicular follicles. But all of sperm bundles are kept in not coming be loose, and it is unable
to be conscious of the existence of spermatozoa becoming separate from the bundles at all. In
addition, it is seemed that a better getting a good idea of the developmental process of Anomala
testes will make it possible to get hand on the seasonal prevalence of some testicular cysts,
spermatocytes of full growth, spermatids, sperm bundles being not far from the type of full
growth (type bundle 3 ) in ecological point of view.

In the population on some plants, a great number of female adults with ovaries getting
development all ready to do starting (type—) keep up the condition of virginal. But a rate of the
female adults getting through copulation makes an addition to their amount suddenly, in the
females with the ovarian growth type taking the step of starting yolk deposition in oocytes of the
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lowest position in their ovarioles. On the other hand, a great number of female adults keep up the
condition of inseminated in the group on the light apparatus for getting flight insects. The
lateral bursa copulatrix of the insect become greater in size through being full of seminal fluid
because of copulation and there is one spermatophore in one side of the lateral bursa copulatrix.
There is a core matrix of lightly coloured with haematoxirin in the middle part of the basal
position of the spermatophore. In the distal position of that, there is a field which is formed of a
great number of vesicles with nothing in its. The central matrix and the vesicles-field structure is
got covered with mucous substances of strongly coloured with eosin. There are a great amount of
sperms present in the basal and the distal parts of the eosin-fields.

A great number of the adults having the full ovarian growth type get their oviposition started
within 5 days after caught on the light trap, and much eggs in their bodies come to the end of
laying within 3 days after the starting of their egg-deposition. The female adults having got ready
for their egg-laying go down into the field soil of groundnuts and they put down some eggs
keeping up their self-motion from place to place in the soil. There are a great number of their
laid-eggs in the 2 soil-layers, 5 to 10cm and 20 to 25¢cm under the top of the soil. Some attempts
are put into operation taking it for purposes of argument that spatial distribution patterns for
their laid-eggs will be feeling the effects of some composts made of cow droppings putting into the
soil. Some female adults being ready oviposition go down into the soil. Then they come out and
keep up their feeding the plants on the surface of the ground 1 to 3 days after they went down
into the soil. Some black spotted-parts become clear in the basal ovariolar sheaths of some female
adults getting through their egg-deposition. These black spotted region give some histological
images of partial broken tissues in their ovariolar sheath.
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