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EXPERIMENTS ON THE EMBRYONIC PHYSIOLOGY OF THE BIG
HEADED GRASSHOPPER,AULOCARA ELLIOTTI ( Thomas ):
ORTHOPTERA, ACRIDIDAE

S.N. VISSCHER
Pepartment of Biology, Montana State University, Bozeman, Montana,
U. S, A. ; ;

INTRODUCTION

The big headed grasshoper, Aulocara elliotti, inhabits rangelands

and prairies of the Western United States and Canada and is considered
among the most important pest species of these areas because it feeds

upon a native wheat grass, Agropyron smithii, a perennial species fed

upon by domestic cattle. A. elliotti is monovéltine, having but one gen-
eration per year, with the egg stage 6verwintering in obligatory dia-
pause. The sexes are dimorphic, the male being slightly smaller than
the female. Hatching from the egg generally occurs after mid-April
and there are five nymphal instars which develop during May and June.
The adult molt may take place during the last week of June or as late

as the end of July depending upon the climatic conditions of the year.

My research, which is sponsored by the Montana Agricultural
Experiment Statioh, has been concerned with various aspects of the
embryology of A. elliotti, initially with developing a staging criteria
for the external morphogenesis and vﬁth study of the histology of embry~
ogenesis; More recently my research has been concerned with factors,
intrinsic and extrinsic, which affect the physiology of embryonic develop~
ment, In this presentation I would like to tell you something about two
aspects of my research: first, about experiments dealing with the
effects of maternal environmental factors which affect the embryonic mor-
phogenesis, and second, concerning experiments which give evidence
for embryonic hormonal control of certain developmental events, in
particular the embryonic diapause,

1. EFFECTS of MATERNAL FACTORS on EMBRYONIC DEVELOPMENT.
A. External Morphogenesis. '

The external morphogenesis of A, elliotti was described in 27

discrete stages beginning with Stage 1 when a circular disc appears

at the posterior or hydropyle end of the egg at about seven days at 25%,



Pre-diapause development requires about 40 days at that temperature,
with most embryos entering diapause at Stage‘19. A survey of eggs
collected from wild populations during the winter showed that many em-
bryos overwinter in younger developmental stages, When these
"retarded" embryos were sectioned and studied histologically, no mi-
totic figures were present indicating that that aspect of their develop-
ment was similar to normal embryos which overwinter at Stage 19 in
diapause. Embryos which fall behind the usual pattern of development
also o6ccurred in laboratory populations where temperatures have been
optimal for their continued development. This finding led to investiga-
tions to learn the causes of such wide variations in the rate of embryo-

nic development of this species.

B. Maternal Aging.

Since wide variation in the rate of embryonic development was found
ikn embryos reared under identical conditions, it was speculated that
perhaps there were factors transmitted to the embryo through the cyto-
plasm of the egg by the female parent which could affect the rate of
embryonic growth, The effects of maternal aging were first to be in-
vestigated. Fifty pairs of nymphs were reared to adulthood and sepa-
-rated at the day of the imaginal molt into single pairs. The egg pods
were cbllectéd daily and incubated to 30 days of age at 25, Eggs
were fixed in B‘ouin's solution and stored in 70% ethanol until their -
embryos were staged and body 1ehgth measurements taken according
to criteria for this spécies (Van Horn, 1966a),  When the stages of
development of these sibling embryos were plotted against the ages
of their female parents at the dates of laying, a linear relationghip
was found. Likewise, body lengths of embryos plotted against mater-
nal age at the dates of laying géve similar curves and regression
. coefficients. Embryonic development was found to proceedat a linear
rate of increase with the aging of the female parent until she reaches
35-40 days of age. At that time the rate of development of the embry-
onic progeny declines, The first eggs of 49 out of the 50 pairs of
adults were sterile, and in some instances, also the last eggs laid
failed to develop viable embryos. When the distribution frequency of
‘stages of embryos were plotted, it was found that about 5% of the

embryos attained each of the pre-diapause stages of development,



giving a linear pattern rather than a maximum frequency at Sfages 12~-14

usually found., ‘

C. Adult Photoperiod and Rearing Dengity,

In the following year, a similar experiment was conducted with A,
elliotti collected as nymphs from a population near Decker, Montana.
In this study the parental adults were reared under controlled condi-
tions of bdaylength at two different densities: either long (16 hours) or
short (8 hours) daylengths, and with either one or two pairs per cage.
When the distribution of stages of embryos were plotted with maternal
age at the date of laying, significant differences were found in the rate
of embryonic development between the different parental environmental
rearing regimens, 30-day-old erﬁbryos from females reared umier
long day photoperiod with one pair per cage had a mean stage of 8.
Those from parents reared at long days with two adult pairs per cage
. had a mean stage of 9.5; those with parents reared at short days, one
pair per cage has a mean stage of 10 and those with parents. reared under
short day conditions with two adult pairs per éage had an airei‘age stage
of 11, These data demonstrate that parental day lengths and density
have important effects upon the rate of embryonic development of the
offspring. The evolutionary advantage may be that embryos laid late in
the fall under short day conditions will develop rapidly, reaching dia-
pause in a shorter period of incubation than embryos laid at the begin~
ning of the laying season when daylengths are long and there is ample

time to develop to Stage 19 before winter conditions prevail,

D. Changes in Fecundity, Egg Viability and Rate of Development with
Reduced Parental Rearing Temperature and with Population Source,
Because embryonic development in A, elliotti was found to be a

sensitive indicator of parental environmental factors, it was decided

that the numbers of eggs produced and their percentage of viability
could perhaps be useful predictive agents for the vigor of wild popu~
lations of grasshoppers over a period of years, To this end, six wild
populations of A, elliotti were chosen for study and from 1968 until

1975 a representative sample of 10 ~ 15 pairs of adults were reared

as single pairs under two temperature regimens (18 = 24,5% and 24.5

to 29°), 'Their egg pods were collected daily, incubated to 30 days

of age.at 25%, then fixed and their embryos staged and measured.



It was found that the lower temperature regimen caused greatly reduced
fecundity and also reduced the percentage of viable eggs produced.

It was learned that similar patterns of fecundity and viabillity were
present in the populations from Townsend and Simms, although these
are isolated from each other by approximately 75 miles of mcuntainous
region, and that two other populations, those from the O,W. Ranch

and Decker, likewise had similar patterns of reproduction and viabili- .
ty. Since all parental pairs weré reared identically each of the eight
years under laboratory conditions, changes in fecundity and vié.bility
which differed between the four populations had to result from differ-
ences present in the nymphal insects which carried through to their
embryonic offspring. The mean stages and lengths of embryos from a
given population were to found differ significantly from year to year and be—
tween populations in a given year. It was questioned whether there
could be changes in the quality of the host food plant of the nymphs
-which could so influence the parental female that her reproductive
performance might‘differ signficantly from that of her offspring and
that of their progeny. Trends of reduced viability and fecundity were
observed over periods of several years in given populations, and

those traits were strongly correlated within a given year.

E. Effects of Parental Host Plant Rearing Temperature on Embryonic

Deveiopment.

An experiment was begun in 1976 to test the effects of the host
plant rearing temperature upon the reproduction and viability of eggs
of the grasshoppers feeding upon it, Two groups of 15 single pairs. of
A. elliotti were reared according to standard methods and fed grass
from a field site near Bozeman as in previous years, with one under
"hot'" and the other under "cold" conditions as befrore. Other groups
of 15 pairs each were fed grass transplanted from a field site near
Red Bluff Experiment Station into the insectary and reared under the
same "hot" and "cold" conditions as the adult grasshoppers. When |
the fecundity of adults reared in the "hot" environment and fed grass
reared at different temperatures was compared, it was found that
those grasshoppers fed grass raised in the "cold" environment laid
significantly greater numbei‘s of eggs than those fed either field grass

or "hot" reared grass. And further, the viability of the eggs was



greater in groups fed grass reared in the "cold". One of the popula-
tions under study, that from Townsend, Montana, had females with
shorter life-spans in the group fed "cold" reared grass. It was necess~
ary, therefore, to compare the fecundity of the different feeding regi-
mens in both populations by calculating the reproductive success in
terms of the mean number of eggs laid per day of adult female lifespan.
When these data were obtained it was found that females from Decker
fed "cold" grass laid an average of 1.04 eggs per adult female day of
lifespan, while those fed "hot" reared grass laid .65 eggs per day and
those fed on field grass laid .71 eggs when all adults were reared in
the "hot" environment, In the Townsend population females fed "cold"
reared grass laid .64 eggs, those fed "hot" I:eared grass, .58 eggs,
and those fed field grass laid .60 eggs per female adult day when
adults were reared in the "hot" environment. When the adult females

- were reared in the "cold" environment, their reproduction was sig-
nificantly reduced, yet the effect of feeding grass reared in the "cold"
environment was still apparent, with females from Decker fed "cold"
grass laying .24 eggs/female day while those fed the other grass

laid .12 and .14 eggs respectively., The Townsend population reard
in the "cold" environment responded similarly, though with less dif-
ference between feeding groups.,

It is thought that factors other than those having usual nutritive
significance are responsible for the effects observed, since total
nitrogen analyses of the three different grasses revealed only 2%
difference between the "hot" and '"cold" reared grasses. Exper-
iments are underway at present to determine the nature of the growth

factors involved and whether they may be hormonally related.

F, Maternal Endocrine Gland Transplants,

Another experiment conducted earlier gives reason to believe
that factors which alter the maternal endocrine system may signifi-
cantly affect both fecundity and egg viability, The retrocerebral
endocrine complex, including the corpora cardiaca-corpora allata
and occipital ganglion, was transplanted from a reproductive adult
denor into one~day old or 15-day-old adult female A. elliqtti.
Those females receiving transplants were maintained according to

standard methods, their eggs collected daily, reared to 30 days of



age, and their embryos then staged and measured. When the data
perfaining to fecundity and viability were compared with the controls,
both injected or untreated, it was learned that the transplants had
enhanced the fecundity and viability only when added at 15 days of
adult age. When injected at one day after the adult molt, the effect of
the transplant was to reduce the fecundity and viability in a manner
similar to that observed when gra_sshoppersw»ere reared in the "cold"
environment, The neuroendocrine basis for these findings will be

investigated in the future.

II. EVIDENCES for EMBRYONIC HORMONAL CONTROL of DEVEL-
OPMENTAL EVENTS.

Now I would like to mention experiments which have dealt with
another aspect of my research, that of trying to obtain evidence for

endocrine regulation of the embryonic development by the embryo itself,

A, Gland Volume Changes during Extended Embryonic VDiapause.
Histological studies revealed that the endocrine glands of A,
elliotti appear at Stage 12 and undergo growth and maturation during
the remainder of prediapause development, Sections of an emrbyo at
. Stage 17 showed the ventral head glands to be well formed at éither
side of the embryo, two stages prior to the diapause Stage 19. Since
there has been much discussion and controversy about whether growth
and development takes place during obligatory embryonic diapause,
1 incubated some diapausing embryos for different periods, with and
without intervals of low temperature treatment and then sectioned them
to compare with embryos just entering the diapause. A section of the
ventral head glands of an embryo 240 days of age at Stage 19 in di-
apause shows that they are considerably enlarged, that the embryon~
ic hemolymph is stained more darkly and that other tissues appear to
have unde:vr‘gone growth in size. To determine whether increases
also occurred in different endocrine organs, a series of embryos
were sectioned and their gland volumes determined by making pla-
nimeter measurements of camera lucida drawings of every sections'
of each gland; The results show that there are gradual increases in

the volumes of the corpora allata, corpora cardiaca and the ventral



head glands {prothoracic gland homoclogues) with the length of diapause.
Further, it was found that embryos treated with juvenile hormone

analogue had glands with the largest volumes.,

B. Diapause Termination with‘Juven‘ile Hormone Aﬁalogue.

A series of embryos were treated with a geranyl ethyl ether com-
pound, (Stauffer, Inc.) known to be an anaiogue of juvenile hormone,
to determine the effect upon the diapause of embryos previously
chilled which had failed to terminate that condition; Nine out of ten
embryos immediately underwent blastokinesis, signalling termination
of diapause when they were painted directly over the brain with JH
analogue, Embryos treated by immersion 1n a.solution of JH in métha-—
nol likewise terminated diapause in a signficant number of insta\nrces'.
The embryos which terminatéd diapause immédiately began to deveiop
pigmentation and sclerotization similar to that observed in definitive
~ embryos. This process, how‘ever, occurred so rapidjly that normal
yolk engulfment was not accomplished and the embryogenesis could
not be normally completed. ‘

Novak (1969) has referi'ed ‘to the effects of JH analgoues on grass—

hopper embryogenesis in Schistocerca gregaria as causing retardation

in development. I believe, on the contrary, that the effects brought
about by JH analogue should be thought of as represemting preco~
cious development, since the erﬁbryo rapidly takes on characteristics
similar to those of normal embryos just prior to hatching.

It seems likely that the cause of precocious sclerotization and
of failure to undergo yolk engulfment and dorsal closure is the result
of extraordinary physiological stimulus rendered by the-JH analgoue
used., The compound used is known to have activity far exceeding
that of natural C16 JH,

C. Effects of Corpora Allata Transplants in Developing Embryos.
To test the effects of natural JH upon one aspect of embryonic
development, pigmentation and sclerotization of the exoskeleton,
another group of gland transplants were made, this time using cor-
pora allata from first instar nymphal grasshoppers to provide the
hormone source. Embryos which had just completed blastokinesis

were chosen as recipients for the corpora allata transplants.



Egg membranes covering the embryo were carefully removed making
certain not to injure the yolk sac. A single corpus allatum was dis~
sected from the donor nymph and injected into the lateral wall of the
first abdominal segement, Embryos wére then suspending in physi-
ological saline solution and inverted ihto harnging drops. Prepara-
tions were sealed with vaseline jelrly and placed at 25% for incuba-
tion, Within two to four weeks the effects of the implanted corpogr'a
allata were visible, . On the operated side, that receiﬁng the corpus
allatum, the embryonic cuticle remained unpigmented and unsclero-
tized, revealing clearly the yolk mass through the abdominal body
wall, while the opposite untreated side showed normal pigmentation
and sclerotization taking place. It was concluded that the pi‘Ocesses
of sclerotization and pigmentation, known to be under the control

of the hormone ecdysone, are prevented by injection of glands pro-
ducing juvenile hormone, and thus that the response of déveloping
embryonic tissues to physiologically normal amounts of that hormone
are similar to that observed in nymphal stages of development with

similar experimental procedures in other insect species.
SUMMARY OF CONCLUSIONS:

I. A, There is Wide variability in the rate of embryonic morphogen=
es 1s which is unrelated to the bembryonic genotype or environe
ment, '

B. The rate of embryonic development prior to diapause is. highly
correlated to the é.g‘e of the female parent at the date the egg is
laid,
C. Parental daylength and rearing density significantly influ-
ence the rate of embryonic development,
D. 1. Parental fecundity and viability of th eggs are correlated
to the adult rearing temperatiure and population source, V

2. Fecundity and viability and rate of embryonic development
vary significantly within a given population from one year to the
next when adults are reared under similar environmental condi~ .
ticns.
E. The source and rearing temperature of the host plant may

have significant effects upon the fecundity and egg viability of



1I.

the grasshopper adults feeding upen it,

F. Supernumerary retrocerebral endocrine transplants in paren—
tal females one day after the imaginal molt cause reduced fecundity
and egg viability similar to that of unoperated controls reared in

a "cold" environment, At 15 days after the imaginal moltr, the same

gland transplants stimulate increased fecundity,

A, Significant growth of the fat body, muscles and gonads occurred
in embryos incubated for increasingly long periods in diapause.

The volumes of the corpora allata, corpora cardiaca and ventral
head glands increased with the period of diapause incubation and

responded significantly to application of juvenile hormone analogues.

- B. The obligatory diapause of A, elliotti was terminated in a.

significant number of embryos following exposure to JH analogue.
Subsequent development proceded too rapidly for normal morpho-
genesis to occur, i.e.cdefinitive sclerotization and pigmentation
occurred in embryos just completing blastokinesis and treated
embryos, therefore, failed to engulf their yoiks or to complete
dorsal closure,

C, Transplants of corpeora allata from nymphs of A. elliotti into
postdiapause embryos brought about normal inhibition of cuticular
sclerotization and pigmentation similar to that observed in nymphal

insects in other species.,



EMBRYONIC DEVELOPMENT OF LARVAL EYES OF PANORPA
PRYERI MACLACHLAN (MECOPTERA)
H. ANDO and N. SUZUKI

Sugadaira Research Center, The University of Tsukuba, and
Institute of Biological Sciences, The University of Tsukuba

It was observed that the process of the embryonic development

of larval eyes of Panorpa pryeri MaclLachlan is foundamentally sim-

ilar to the compound eye formation in other insects and differs
entirely from the lateral ocellar formation in holometabolous insects.
In general the newly hatched nymphs of hemimetabolous insects 7
already have well developed compound eyes, The larvae of holo-
metabolous-insects, in contrast to hemimetabolous nymphs, gener-
ally have lateral ocelli or stemmata usually cbmposed of six ocelli
and only the adult insects have compound eyes. Mecopteran scor-
pionflies, however, have well developed compound eyes in the larval
stage, so that they are a rare exception in holometabolous insects,
The fact that the larvae of Panorpa have well developed-com-
pound eyes though they bore tunnels just beneath the surface of the
soil and live in them is significant when examining the phylogenetical

characteristic of the Mecoptera.

VISUAL ORGAN OF GALLOISIANA NIPPONENSIS

T. NAGASHIMVA and N, GOKAN
Entomological Laboratory, Tokyo University of Agriculture

Fine structure ofthelateral eye of G. nipponensis, the common-~
est gpecies of Grylloblattodea in Japan, was observed with the
scanning and transmission electron microscope,

The eye is composed of thirty eight ommatidia roughly aggregated
in an ellipsoid area. Surface of eye region is covered with arabesque
secretions presumably waxy substsnce which arose from the pits
closely distributed on the surface of cuticle, Although the cornea
forms a biconvex lens incrosssection,it seemed to be less specialized
as lens. DBecause the pore cannals are present as in common cuticle,

Though the number of reticula cell in as ommatidia is variable;



twelve cells are commonly found. These cells are arranged in two
segment in upper and lower position, each of which bears rhabdo-
mere and forms the fused type rhabdom. Rhabdomic microvilli are
irregularly arranged and becomevacuolesor lysosomal structure in
proximal part.

There is no differentiation in pigment cells into the primary-

and secondary ones,

ON THE EMBRYONIC DEVELOPMENT OF PROTOHERMES
GRANDIS THUNBERG (MEGALOPTERA, CORYDALIDAE).~——
CHANGE IN EXTERNAL FORM OF THE EMBRYO

K. MIYAKAWA
Gakushuin Junior High School, Tokyo

Egg cylindrical with somewhat convex ventral side (1.25 mm x 0,53

74,mm) with conspicuous micropylar apparatus at the anterior pole.
Embryonic };ériod is 13 days. The germ band, from the beginning, -
occupies most of the ventral midline of the yolk surface. The com~
pletion. of the embryonic membranes is preceded by the metamerism
in the gnatho~thoracic region. The revolution of the embryo begins
first at the posterior end of the abdomen., Embryonic ecdysis oc-
curs after the completion of the thoracic legs. The embryonic fea~ -
tures closely resemble those of Sialis lutaria L., and in some

extent those of Chrysopa perla 1.. The mode of the revolution of

the embryo resembles that of trichopteran and siphonapteran embryos.

PRODUCTION OF 'DOUBLE CEPHALON' MALFORMATION BY
THE UV IRRADIATION TO THE POSTERIOR END OF THE EM-
BRYO AT THE EARLY DEVELOPMEMTAL STAGES OF
CHIRONOMUS  SAMOENSIS.

H. YAJIMA
Department of Biology, Faculty of Sciences, Ibaraki University

In a previous study, the author obtained two types of double
malformation, ' Double cephalon' and 'Double abdomen', by par-

tial irradiation of UV light to the posterior and anterior half of



Chironomus egg, respectively (Yajima, 1964), The frequency of
occurrence of the malformations, however, was rather low: 5.2%
(double cephalon) and 22.2% (double abdomen) at their maximum
rates. »

Later, Kalthoff and Sander (1968) succeded in producing the

'double abdomen' in Smittia spec. (Chironomidae, Diptera) after
Yajima's procedure. Further, in the succeeding studies (769 -
'77), they got the following interestiﬂg results ; (1) high frequency
of double abdomens can be obtained after the incubation of theUV-
irradiated eggs at lower temperature (8%), while the frequency is
low after the incubation at higher temp. (24°C)., This phenomenon
was named as "Thermoreversion" by Kalthoff. (2) the monsters
can be obtained from early pre-pole cell stages to later pre-blas—
toderm stages. (3) the effective target for double abdomen forma-
tion is extranuclear and are localized mainly in the superficial
layer of egg before anterior 1/4 the egg length,
(4) the action spectrum for double abdomen induction has. a peak
at about 280 nm with a shoulder at about 260 nm and the treatment
of thé egg by RNase also causes the formation of double abdomen,
suggesting that the first candidate fér the target must be RNP,

(5) However, as repeatedly stated by him, his attempts to reproduce

double cephalon by UV irradiation of Smittia and Chironomus tentans
eggs have complétely failéd so far. As a result, his hypothetical
model to explain the establishment of segment pattern of Smittia
was somewhat defective (Kalthoff, '76).

In the present study, the author succeeded in obtaining the doﬁ—

ble cephalons in a high frequency in suitable experimental
conditions as follows: the malformations can be obtained within

narrow range of developmental stage
laing between 10' and 30' minutes after nuclear migration; the UV

irradiation from the posterior side to the posterior end of egg is
effective for the production of the monsters; the higher frequency
‘can be obtained at lower temperature incubation (20%) (" Thermo-
reversion"). The formation of double cephalon is photoreversible.
Since these conditions concerning the production of double cephalon
are almost the same as those shown in the production of double ab-
domen of Smittia by Kalthoff, both the effective targets for the dou~

ble cephlon double abdomen may have common natures,



But, there is a little difference inreactionto the experimehtal pro-
cedures between the two malformations. The difference may have
relation to the determination of either cephalic or abdominal

characters.

A CYTOPLASMIC FRACTION FROVM DROSOPHILA EMBRYOS,
CAPABLE OF INDUCING POLE CELLS.

R. UEDA, K. NIKI,and M. OKADA ‘
Institute of Biological Sciences, The University of Tsukuba

Hdmogenate of 106 Drosophila embryos at early nuclear multi-
plication stage was fractionated to obtain a fraction including fac~-
tors to induce pole cell f‘ormatioh on the embryos previously inabled
for the self~generating pole cell formation by UV irradiation at the
posterior pole, The fractionation was undertaken by differential
centrifugation and by centrifugation on a discontinuous sﬁcrose
density gradient, »

A fraction, little lighter than the mitochondrial fraction, was
most effective in inducing pole cell formation. The pole cell in-
ducing activity was little reduced even if the fraction was 1yophi-
lized or if the embryos were frozed for a week at -~20% preceding
to the homogenization. The lyophilized "active" fraction induced
pole cell formation either at posterior pole or at anterior pole of
the embryos according to the place where the fraction was deposit-
ed by injection. » k

One of the grandchildless—~type mutants which we induced by
application of EMS was rescuable by the injuction of our obtained
lyophilized active fraction.

The pole cells induced by the lyophilized active fraction were
found to include morphologically normal polar granules, The active
fraction was elctron microscopically checked to include a number

of polar granules and ribosomes.



EXPERIMENTALLY INDUCED SUPERNUMERARY SEGMENT
IN THE HORSESHOE CRAB
T. ITOW and K. SEKIGUCHI

Department of Biology, Faculty of Education, Shizuoka University,
and Institue of Biology, the University of Tsukuba

The monster having supernumerary segments was induced by the
treatment with NaHCO3, Ca'" free sea water or Actinomycin D.

Normal horseshoe crab has six prosomal segments. This mon-
ster had a or two. excess segments behind the 6th prosomal segment.
The appendages of the excess segment had the same form and struc-
ture as the 6th prosomal appendages which are biramous.

This monster was formed by the treatment at the developmental
stage just before the appearance of segments.,

The effective treatment time was 24 hours.

The most effective concentration was 107IM in case of NaHCO3
and 5 pg/ml in case of Actinomycin D. In case of Ca’ free sea
water, the monster was formed at the highest rate by the treatment
with the Ca''free sea water containing 10_3 M EGTA,

The induction of this monster with NaHCO4 may be due to the com-

bination CO3~ ~ ion in NaHCO3 with Ca** ion in the embryo.

ELECTRON MICROSCOPICAIL OBSERVATION OF EARLY EMBRY-

ONIC DEVELOPMENT OF THE SILKWORM BOMBYX MORI »

I. STRUCTURES OF NEWLY LAID EGGS AND CHANGES BY
SPERM ENTRY

K. MIYA
Faculty of Agriculture, Iwate University

Structures of newly laid eggs of the silkworm, such as chorion,
vitelline membrane, "inter membranous layer'", and periplasm, were
observed electron microscopically.

Organellea in the periplasm, especially structure and/or distri-
bution of mitochondria, endoplasmic reticulum, and ribosomes, were
remarkably different in the different egg regions, The first changes
by sperm entry appeared in the vitelline membrane and intermembra-—

nous layer and then in the periplasm,



The results suggest a possibility of solving relation between
sperm entry and egg surface; and regional difference of periplasm

and cell differentiation at the blastoderm stage.

ULTRASTRUCTURE OF SPERMATOZOA OF THE MANTIS,
TENODERA ARIDIFOLIA (DICTYOPTERA: MANTODEA: MANTIDAE)

Y.IWAIKAWA, S, URAKAWA and K., OGI
Biological Laboratory, Colledge of General Education, Nagoya
University, ¥ Mikkabi High School, Shizuoka

Ultrastructure of the spermatozoa of Tenodera aridifolia was
reported. Structural differences as compared to spermatozoa of
other insects are as follows : localization of én electron dense’
matemal on the surface of acrosome, existence of permchc striations
of 8 nm in the acrosome, and a nuclear mantle covering the distal

part of nucle us,
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