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THE DEVELOPMENT OF TRICHOGRAMMA EVANESCENS
WESTW., AND ITS INFLUENCE ON THE EMBRYONIC
DEVELOPMENT OF ITS HOST, ATTACUS
CYNTHIA RICINI BOISD.

Lee Tsur-vine

The eggs of Attacus cynthia ricini Boisd. are good factitious hosts for mass productionh of
Trichogramma cvanescens Westw. and are used in practice for prolification of Trichogramma evane-
scens for controlling surgarcane borors in China to-day. The present study deals with the em-
bryonic and postembryonic development of Trichogramma evanescens, the embryonic development
of Artacus cynthia ricini and their ‘mutual influences. The Trichogramma evanescens are reared in
the eggs of Attacus cynthia ricini and incubated at a constant temperature 26—28°C. The life cycle
required 6—8 days. The egg-incubation period is about one day; the larval stage about 1—1.5
days; the prepupal and pupal periods occupy 2—3 days respectively. .

In the embryonic development of Tr:chogmmma evanescens, the phenomcna of 51mp11fymg, merg-
ing, and prolapsus take place.

Shortly after the formation of blastoderm, the alimentary canal begins to be formed. The stomo-
daeum makes its appearance near the anterior end of the ventral side of the embryo. A small shal-
low pitlike depression (blastoporic pit) appears first, and soon a small cup-like depression occurs.
The mid-gut is formed directly from the succesion of this invagination as a sac-like organ. The
proctodaeum appears as a slight invagnation at the posterior end in a similar way as the stomodaeum.
The shallow cup-like proctodaeum is attached to but not connected with the lumen of the mid-gut
throughout the larval stage. The formation of the alimentary canal, especially the mid-gut, shows
a phenomenon of simplification. Soon after the alimentary canal is formed, it comes to the end of
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the embryonic period and enters directedly into the larval stage without a hatching process. During
the embryonic developmental stage, the embryonic envelops are defected, and the metameric seg-
mentation period also does not occur, . ‘

After the mid-gut appears to be filled with food, it becomes a sac-like larva, which is rounded
posteriorly, tapering toward the anterior end. The body of the larva is not segmented. There is
no any distinct line between head, thorax and abdomen. The internal structures of the larva are
simple. Except the alimental canal ‘which occupies most of the body cavity, the larva possess nei-
ther “tracheae and heart, nor completely differentiated muscles. The gonad is still in embryonic
period, and the nervous system.. (even’ the nerve tissues) is not well difined. The larva undergoes
very little change in structure externally and internally, except its body becomes enormously distended
and stretched. Ecdysis has not been observed through the whole larval stage.

The larva enters the prepupal stage after ceasing to feed. The body becomes larger and
broader anteriorly, gradually tapering towatd the posterior end. After the new body wall is formed,
the larval skin appears thinner as a semi-transparent membrane, which is separated far from but
still enclosed the whole body. It'is not casted off until the ‘early pupal stage. The prepupal stage
is characterized by the formation and growth of rudiments of wings, legs and external reproductive
organ externally. The rudiments appear in a definite number of cell masses which represented
the imaginal disks of wings, legs and external reproductive organ. These cell masses grow conti-
nously as cell layers and invaginate internally as saclike organs which are broader at the base and
tapering toward the distal end. At the later prepupal stage the rudimentary appearances of wings,
legs and external reproductive organ can be distinguished. Afterward, all of them evaginate from
the body, and the prepupa enters the pupal stage. The internal organs, except the alimentary canal
which is not radically changed, continuc to develop and grow.

Soon after pupation, the new body wall begins to be form and the older skin becomes thinner,
separating slightly from the new body wall, This older skin appears as an envelop loosely enshea-
thing the whole body, so that the outline of body with the rudiment of outgrowths is still dis-
cernible. Since the larval skin persists together with the prepupal skin after pupation, the pupa is
enclosed in a double sheathes before the disappearance of the larval skin.

Soon after pupation the regions of the head, thorax and abdomen are well defined, and the
thoracic and abdominal segments are already visible. The external structure as well as the internal
organs develop continuously during pupal period. The pupal skin is scraped off from the adult as
it emerges. The adult gets out throtigh the exit aperture cut in the host eggshell about one day after
emergance,

At a constant temperature 26—28°C the incubation period of eggs of Aftacus cynthia ricini
requres 8—9 days. The second maturation division and fertilization take place by the early part of
-the third hour. Cleavage begins at the end of the fourth hour. On the outward migration of the
cleavage nuclei toward the periphery some are left behind in the yolk to form the vitellophags.
The cleavage nuclei reach the periphery and become a syncitium on the inner surface of the
cortical layer before forming the blastoderm. The blastoderm forms by 16 hours. The germband,
serosa and amnion are formed successively within 24 hours. The stomodaeal and protodaeal inva-
ginations take place in the next 24 hours. By early part of the third day, shortly after begining of
body segmentation, the rudiments of the appendages begin to form. The rotation period begins
on the fourth day. The closure of the dorsal wall is finally completed by the end of the sixth day.
On the seventh and eighth days, the larva has well developed mouth-parts, as well as the other
appendages. The external body folds are quite apparent, the hairs and spines on the head and
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body are well developed.” The larval breaks out of the chorion. at the time of hatching on the
ninth day after oviposition.

Immediately after the Trichogramma cvanescens lays its eggs into the egg of Awacus cynthia
ricini, .a small’ homogeneous area .of yolk ‘surrounding the eggs of the parasite appears. This is
very slightly stained' by ordinary’ stains as compared with its' neighboring regions, and this is sup-
posed to ‘be resulted from the action of certain -substance discharged by the parasite during oviposition,
If the eggs of the-parasite. are laid -at the timeé before- the rotation-period of embryonic development
of the host, the embryo of the host ceases to develop and the "parasite- will develop normally. If the
eggs of the ‘parasité are laid at the time aftér the rotation :period, the embryo of the host develops
normally and the. parasites perish for the lack of food matérials though they can develop into
larvae of.early stages.

- From the results of :the mutal influences of the development of .Trichogramma evanescens and
the embryonic -development of -Auacus cynthia ricini it is seggested that in order 'to” obtain more
parasites within' a short period during prolification, the parasitization * of " the host eggs of earlier
developmental - stagé is necessary- and in order to increase the efficiency of the parasites in controll-
ing . the insect pestthe.reledse of parasites in - the field by the initidl egg-laying- period of the host
is recommended.
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