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STUDIES ON THE INDUCTION OF OVARIAN MATURITY
AND SPAWNING OF PENAEUS ORIENT ALIS
KISHINOUYE BY EYESTALK ABLATION*

.

Liang Xianyuan Zhang Naiyu Cao Denggong Gao Hongxu
Lin Rujie and Zhang Weiquan
(Institute of Oceanology, Academia Sinica)

ABSTRACT

Studies on the induction of maturation and precocious spawning of Penaeus orientalis
Kishinouye by unlateral eyestalk ablation had been conducted during the period from De-
cember 1979 to April 1980 in Qingdao, Shandong province and in Lianyun Hatbor, Jiangsu
province. The experimental prawns, which were taken from over-wintered females reared
in captivity, included both the cultured and wild females. The present results show that ey-
estalk ablation, resulting in the elimination of the neurosecret cells (X-organ) which have
an inhibitory effect on the ovarian maturation hormone, promotes gonadal development
and brings about a faster maturation of females, thereby not only increasing the rate of
utilization of parent prawns but also effecting precocious spawning and hatching. The re-
sults presented in this paper point to the possibility of more efficient utilization of fry-
rearing equipment, of increasing the number of rearing cycles, prolonging the growing season
and raising the quality and yield of prawns.

Artificially reared overwinteted females in ovary maturation stage 1, after unilateral
eyestalk ablation at controlled water temperature ranging from 11.5—14°C, can be induced
to mature and spawn in advance, When they are fertilized and are developing normally, the ova
can be hatched after about 38 hours at controlled temperature ranging from 18—19°C, the
hatching rate nearing 1009%. Larval development being normal, at 19—21°C it takes a
little over 2 days for nauplius 1 to develop into nauplius 6 and about 3 days into zoea 1. At
a water temperature range of 10—17°C, the rate of gonadal development of females can
reach up to 100%.

A comparison was made of the effect of three methods of eyestalk ablation, namely (1)
scissors method——cutting off the eyestalk with scissors (2) lasser method ablation

*Contribution No. 813 from the Institute of Oceanology, Academia Sinica.
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with lasser (CO:) and (3) pinching cautery method pinching with cauterizing surgical’
clamps. Results show that, the effect of the pinching-cautery method is the best. It is simple
and easy to exercise and the survival rate of the treated prawns may attain 100%. A com-
parison of the effect of using the eyestalk ablation method and that of thermal stimulation
on the weight of the ovary shows that forty days after eyestalk ablation, the ovarian weight
of the artificially over-wintered females at a temperature of 11°C in the middle of Decem-
ber increased up to 10.31 grams, whereas the mean ovarian weight of females subjected to
thermal stimulation (at 18°C, 40 days) was only 1.56 grams. Atificially overwintered fema-
les at controlled temperature of 17°C and subjected to eyestalk ablation in early March atta-
ined maturation and spawning 20 days after treatment, whereas the untreated controls after
23 days, did not show any visible signs of ovary development (mean ovary weight before
experiment was 1.3 grams; 23 days after treatment, 1.25 grams). It can thus be seen that
the effect of thermal stimulation on induction of sexual maturity is not marked. The reason
for this awaits further expetimentation,

Even for females which had copulated and had overwintered from December to Febru-
aty, at temperature ranging from 8—11°C, this method can still promote gonadal develop-
ment.

With shortening of the rearing period under controlled culture conditions, attaining two
or more breeding cycles a year appears to be a likelihood, a great potential for developing
shrimp cultivation. The problems of the histological and physiological mechanism of eyes-
talk ablation on the induction of sexual maturity and spawning still await further investiga-

tion.



