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Abstract

Background and Objective: The development of domesticated crab is an important aspect for further sustain ability of seed production
and broodstock enhancement. An induction of gonad maturation is important to increase the broodstock used for hatchery seed
production. This study was designed to determine the effect of eyestalk ablation on the ovarian maturation stages in £. pelagicus in
term of the gonadosomatic index (GSI), mean of oocyte diameter and then were compared using one-way analysis of variance.
Materials and Methods: Three group of treatments were set up included control (without any eyestalk ablation), unilateral and bilateral
eyestalk ablation. Crabs were then cultured for 30 days in the culture rearing tank systems immediately after ablation and GSI with mean
of oocyte diameter were calculated. Results: Mean value of GSI was 2.21, 3.39 and 3.31% in control, unilateral eyestalk ablated and
bilateral eyestalk ablated, respectively. In addition, the oocyte development was 175.77, 187.44 and 214.08 um, respectively. Statistical
analysis did not show any difference obtained in GSI of control, unilateral and bilateral ablated (p>0.05) but statistically different (p<0.05)
foundin oocyte diameter. Conclusion: [t was concluded that eyestalk ablation affected the oocyte diameter of ovarian maturation stages
of P. pelagicus.
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INTRODUCTION

Recently, the need to understand and control
reproductive process as well as physiological research have
been stimulated by the increasing interest in culture of
commercially important crustacean such as crab. Blue
swimming crab, Portunus pelagicus is widely choose as one
of the best candidate for aquaculture activity because of their
convenient size, easy availability and diversity among the
Indo-Pacific region'3. In addition, they are exported to south
east Asian countries mostly in frozen and canned forms*.
However, their hatcheries seed production was fully depend
on the wild caught broodstock. Thus, the development of
domesticated P. pelagicus broodstock should be carried
out to prevent the decrease of wild broodstock as well as for
sustainability reason.

For developing successful farming techniques for this
species in the future, the induction of gonad maturation
especially ovarian stages have been a top priority for
commercial farmer in many parts of the world>°. Eyestalk
ablation is one of the common methods for induce and
stimulate the crustacean gonad development'®'2, These
techniques involved the removal of eyestalk with various
procedures' which causes different effects on species of
crustacean. However, there is still no comparative study on the
effects of eyes talk ablation on each ovarian maturation
stages on commercially important species like P. pelagicus.
The information of the study could be useful for further
improvement in the P. pelagicus broodstock culture and
management in hatchery seed production.

The main objectives of this study were to determine the
effect of eyestalk ablation on the ovarian maturation stage
of blue swimming crab, P. pelagicus based on external
morphological and histological assessments.

MATERIALS AND METHODS

Sample collection, transportation and conditioning: Crab
samples of P. pelagicus were collected from Tanjung Sedili,
Mersing, Johor, Malaysia, in December, 2013. Female crabs
were weighed and sacrificed as preliminary study where
ovaries were dissected out and weighted to calculate the
gonadosomaticindex (GSI) and were also used for histological
study. In the present study, the spent females of P, pelagicus
were used as standard in histological study. Carapace width
(CW) and body weight (BW) of the crab samples were
measured and then were transferred into three 1,000 glass
tank filled with sea water.
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Water parameters such as dissolved, salinity and
temperature were monitored using YSI 556 multi probe meter.
The experiments was conducted within 30 days and spent
female of P. pelagicus fed with cockle twice a day. Culture
tanks were daily siphoned to remove uneaten feed and fecal
matters. On 30th day, final BW was obtained by weighing the
treated and control female crabs. After weighing these crabs
(unilateral, bilateral and control group) were dissected and
ovaries were taken out and weighed to the nearest milligram
to determine the GSI. After taking the ovarian weight, ovary
were prepared for histological study.

Eyestalk ablation technique: Three sets of experiments were
set upincluded control (group without any eyestalk ablation),
unilateral (experimental group with one eyestalk ablation) and
bilateral treatment (experimental group with both eyestalk
ablation). The unilateral eyestalk ablation was performed in
the experimental female crabs by cutting the right eyestalk at
its base with fine and sterile hot scissor and the wound was
cauterized immediately with a hot blunt forceps in order to
prevent the loss of hemolymph and mortality. For bilateral
eyestalk ablation, the second eyestalk was removed after a
considerable lapse to time, about 2 min and wound was
cauterized immediately with a hot blunt needle in order to
prevent the loss of hemolymph and mortality. In case of
bilateral eyestalk ablation mortality was observed immediately
while performing ablation, so precaution was taken and 2nd
eyestalk ablation was done carefully. The crabs were released
back to the culture rearing tank systems immediately after
ablation.

Histological procedure: Histological analysis basically it
consists of a chemical or physical method of killing the tissue
and yet retaining characteristic peculiarities of shape and
structure. In order to study tissues with a microscope, it must
be preserved (fixed) and cut into sections thin enough to be
translucent. One way is to make a firm block by freezing fresh
or fixed tissue. In study with the light microscope, it is difficult
to recognize the various components of cells and tissues
without differential staining. All procedure were based on the
previous published study by Ghazali et a/'*. The histological
analysis of the developmental stages of oocyte is the most
accurate method for determining sexual maturity, because
un-berried but mature females are indistinguishable from
external morphology.

Data collection and analysis: After 30 days, P. pelagicus
were dissected to obtain the ovaries which then used to
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determine the gonad colorations and development stages.
The GSI, mean of oocyte diameter and oocyte size index (OSI)
were compared using One Way Analysis of Variance (ANOVA).
The using ANOVA used for further analysis of significant
between treatments. All value was considered significant at
level of confidence (p<0.05). The gonad somatic index (GSI)
was determined based on the Ghazali et a/".

RESULTS

Effect of eyestalk ablation on ovarian maturation: Mean
value of GSI was 2.21+2.31 in control (spent female crab)
whereas mean value of GSI was 3.39£1.11 in unilateral
eyestalk ablated spent female crab and mean value of GSl was
3.31£1.22 in bilateral eyestalk ablated spent female crab.
Statistical analysis did not show any difference obtained in
GSI between control, unilateral and bilateral ablated crabs
(p>0.05). Table 1 showed the BW of the crabs was between
88.37-97.47 g. Their ovary weight ranged between 1.97-3.40
g for all treatment. Although all treatment group was not
differ significantly, there are still slightly difference can be
observed in these data obtained, slightly difference can be
observed in mean GSl as shown in Table 1.In Fig. 1, the results
showed that oocyte development was 175.77, 187.44 and
214.08 um for control, unilateral and bilateral treatment,
respectively. There are significant difference on oocyte
development as shown in Fig. 1. Oocyte diameter increases in
size, small yolk globules start to appear in bigger oocytes,
follicle cells around the oocytes (Fig. 2). In Fig. 3, oocytes were
small in size and less number of yolk globule were appeared
and in Fig. 4, bigger size of oocyte diameter as well as bigger
follicle cells around the oocytes. For bilateral treatment, oocyte
diameter increases in number and size as shown in Fig. 5.
Based on one way ANOVA, there was no significance different
noted among control with other treatment but there are still
slightly difference can be observed in histological study
obtained.

External morphology and histological assessment: For
histological ovarian study, it shows growth different ovarian
stage for bilateral compared preliminary study during this
30 day period. The Fig. 3 showed the histological assessment
of ovarian maturation for stage 2 for control group and
Fig. 4 shown ovarian maturation stage for unilateral
treatment. Yolk globules occur in the cytoplasm with larger
globular inclusions toward periphery, follicle cells hardly
recognizable (Fig. 5).

Table 1: Bodyweight, ovary weightand gonadosomaticindex of 2. pelagicus for
control, unilateral and bilateral treatment

Treatments
Mean Control Unilateral Bilateral
Body weight of crab (g) 88.37£6.50 97471741 95.57+12.36
Ovary’ weight of crab (g) 1.97£2.04 3.40%1.550 3.27%+1.550
Gonadosomatic index (%) 221%+231 3.39+1.110 331%1.220
250 7 [JControl
[ Unilateral
M Bilateral 214.08
187.44
200 175.77

_ 1

g

:1, 150

2

L

g

=]

el

jo3

3 100

j=}

o

50
0 T T 1
Control Unilateral Bilateral

Eyestalk ablation treatment

Fig. 1: Mean oocyte diameter (um) of Portunus pelagicus
ovarian development for control, unilateral and
bilateral treatments

Fig.2: Stage 2 of early maturing ovaries of Portunus pelagicus
for initial samples during preliminary study

DISCUSSION

Eyestalk ablation techniques significantly affected the
ovarian maturation stages of P. pelagicus with bilateral



Asian J. Biol. 5ci, 12 (3): 437-441, 2019

Fig.3: Stage 2 of early maturing ovaries of Portunus
pelagicus for control (Oocytes were small in size and
less number of yolk globule were appeared)

Fig.4: Stage 2 of early maturing ovaries of Portunus
pelagicusfor unilateral treatment (bigger size of oocyte
diameter as well as bigger follicle cells around the
oocytes)

Fig.5: Stage 3 of late maturing ovaries of P. pelagicusfor
bilateral treatment (oocyte diameter increases in
number and size)
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treatment resulted in higher size of oocyte development
compared to othertreatments of eyestalk (i.e., no eyestalk and
unilateral eyestalk ablation). As for comparison, studies on
eyestalk ablation have been conducted previously by many
authors such as Stella et a/', Ragunatha and Arivazhagan'
and Wu er al'®. They found that eyestalk ablation have
affected most of the physiological and biochemical
compositions and metabolism of brachyuran crabs. It is not
unexpected since this technique was significantly contributed
in the development and enhancement of crustacean gonad
especially crabs'™?. Gonad maturation of crustacean is
affected by many factors™ '3, In the present study, ovarian
maturation of P. pelagicus was greatly affected by eyestalk
ablation techniques. Eyestalk ablation is usually practiced to
induce ovarian maturation in Penaeid shrimp farming as well
as in Portunid crab’s culture. The effects of eyestalk ablation
on gonad development has been reported for a number of
species, such as estuarine grapsid crab, Chasmagnathus
granulate', freshwater crab, Paratelphusa hydrodromous",
river crab, Potamon persicum'®, Chinese mitten crab, Friocheir
sinensis'® and blood-spotted swimming crab, Portunus
sanguinolentus’®. However, the increasing interest of
P. pelagicus culture, the decreased of P, pelagicusbroodstock
to produce the egg will be a main problem for future
aquaculture of this species?39. Previous study showed that the
eyestalk ablation techniques are successfully induced the
ovarian maturation of aquatic animals’ especially brachyuran
crabs'®2, In summary, the results showed that mean value of
GSI was higher and oocyte diameter was bigger in size for
bilateral eyestalk ablated treatment. This finding would be
advantageous to portunid crabs hatchery operators in term of
cost production especially by using the spent stage crabs.

CONCLUSION

The results of the present study showed that eyestalk
ablation techniques could enhance the development of
oocyte especially for P. pelagicus. Thus, the eyestalk ablations
technique increased the number of broodstock by induce
their maturation stage to be used in the P. pelagicus
hatchery. For suggestion, overall more research needs to be
done for baseline study and may be using the same technique
but for different crab species. Or use other techniques for this
species to enhance the development of ovarian production
of female crabs. In addition, may be able to use this technique
on male crabs to see the difference stage in gonad
development.



Asian J. Biol. Sci,, 12 (3): 437-4417, 2079

SIGNIFICANCE STATEMENT

This study discovered the development of oocyte were
bigger through eyestalk ablation techniques that can be
beneficial for enhancement of broodstock in the hatchery.
This study will help the researchers to uncover the critical
areas of domestication that many researchers were not
able to explore. Thus a new theory on oocyte
development through application of eyestalk ablation may
be arrived at.

ACKNOWLEDGMENT

This study was supported by a grant from the Niche
Research Grant Scheme (NRGS) under grant Vote No. 53131.
Authors wish to thanks to all staff at Institute of Tropical
Aquaculture, Universiti Malaysia Terengganu for technical
assistance throughout research.

REFERENCES

1. Azra, M.N,, J.C. Chen, M. [khwanuddin and A.B. Abol-Munafi,
2018. Thermal tolerance and locomotor activity of blue
swimmer crab Portunus pelagicus instar reared at different
temperatures. J. Thermal Biol., 74: 234-240.

2.  lkhwanuddin, MH.D., M.NN. Azra, N.F. Noorulhudha,
A. Siti-Aishah and A.B. Abol-Munafi, 2016. Embryonic
development and hatching rate of blue swimming crab,
Portunus pelagicus (Linnaeus, 1758) under different water
salinities. Turk. J. Fish. Aquat. Sci., 16: 669-677.

3.  Azra, MN. and M. Ikhwanuddin, 2015. Larval culture and
rearing techniques of commercially important crab, Portunus
pelagicus (Linnaeus, 1758): Present status and future
prospects. Songklanakarin J. Sci. Technol., 37: 135-145.

4. Sugumar, V., G. Vijayalakshmi, K. Saranya, 2013. Molt cycle
related changes and effect of short term starvation on the
biochemical constituents of the blue swimmer crab Portunus
pelagicus. Saudi J. Biol. Sci., 20: 93-103.

5. Ikhwanuddin, M., AN. Liyana, M.N. Azra, Z. Bachok and
A.B. Abol-Munafi, 2014. Natural diet of blue swimming crab,
Portunus pelagicus at strait of Tebrau, Johor, Malaysia. Sains
Malaysiana, 43: 37-44.

6. lkhwanuddin, M., M.N. Azra, Y.Y. Sung, A.M.A. Bolong and
S.M. Long, 2013. Growth and survival of blue swimming crab
(Portunus pelagicus) reared on frozen and artificial foods.
Agric. Sci., 4: 76-82.

7. lkhwanuddin, M., MN. Azra, H. Siti-Aimuni and
A.B. Abol-Munafi, 2012. Fecundity, embryonic and ovarian
development of blue swimming crab, Portunus pelagicus
(Linnaeus, 1758) in Coastal Water of Johor, Malaysia. Pak. J.
Biol. Sci., 15: 720-728.

441

8.

20.

Ikhwanuddin, M., M.N. Azra, Y.Y. Sung, A.B. Abol- Munafi and
M.L. Shabdin, 2012. Live Foods for juveniles’ production of
blue swimming crab, Portunus pelagicus (Linnaeus, 1766).
J. Fish. Aquat. Sci., 7: 266-278.

Ikhwanuddin, M., M.N. Azra, M.A.D. Talpur, A.B. Abol-Munafi
and M.L. Shabdin, 2012. Optimal water temperature and
salinity for production of blue swimming crab, Portunus
pelagicus1stday juvenile crab. Aquacult. Aquarium Conserv.
Legislation, 5: 4-8.

Allayie, S.A., S. Ravichandran and B.A. Bhat, 2011. Hormonal
regulatory role of eyestalk factors on growth of heart in mud
crab, Scylla serrata. Saudi J. Biol. Sci., 18: 283-286.

. Guan, Z.B., Y.Shui, X. Zhou, Z.H. Xu, C.Y. Zhao, C.M. Song and

X.R. Liao, 2013. Participation of calmodulin in ovarian
maturation induced by eyestalk ablation in red swamp
crayfish Procambarus clarkii. Aquacult. Res., 44: 1625-1631.
Wen, W, Q. Yang, Z. Ma, S. Jiang and L. Qiu et a/, 2015.
Comparison of ovarian maturation and spawning after
unilateral eyestalk ablation of wild-caught and pond-reared
Penaeus monodon. Spanish J. Agric. Res., Vol. 13.
Diarte-Plata, G., J.C. Sainz-Hernandez, J.A. Aguinaga-Cruz,
J.A. Fierro-Coronado, A.P. Polanco-Torres and C. Puente-
Palazuelos, 2012. Eyestalk ablation procedures to minimize
pain in the freshwater prawn Macrobrachium americanum.
Applied Anim. Behav. Sci., 140: 172-178.

Ghazali, A., M.N. Azra, N.M. Noordin, A.B. Abol-Munafi and
M. Ikhwanuddin, 2017. Ovarian morphological development
and fatty acids profile of mud crab (Scy/fla olivacea) fed with
various diets. Aquaculture, 468: 45-52.

Ghazali, A., N.M. Noordin, A.B. Abol-Munafi, M.N. Azra and
M. lkhwanuddin, 2017. Ovarian Maturation stages of wild and
captive mud crab, Scyfla olivacea fed with two diets. Sains
Malaysiana, 46: 2273-2280.

Stella, V.S., LS. Lopez-Greco and E.M. Rodriguez, 2000.
Effects of eyestalk ablation at different times of the year on
molting and reproduction of the estuarine grapsid crab
Chasmagnathus granulata (Decapoda, Brachyura). J.
Crustacean Biol., 20: 239-244.

Ragunathan, M.G. and A. Arivazhagan, 1999. Influence of
eyestalk ablation and 5-hydroxytryptamine on the gonadal
development of a female crab, Paratelphusa hydrodromous
(Herbst). Curr. Sci., 76: 583-587.

Wu, J., X. Kang, S. Mu and Z. Tian, 2013. Effect of eyestalk
ablation in Eriocheir sinensis on physiological and
biochemical metabolism. Agric. Sci., 4: 25-29.

Khazraeenia, S. and P. Khazraiinia, 2009. Effects of bilateral
eyestalk ablation on gonadal maturity, moulting and
biochemical changes in the hemolymph of female Potamon
persicumcrabs (Decapoda, Brachyura, Potamidae). Int. J. Vet.
Res., 3: 143-150.

Sudhakar, M., K. Manivannan, P. Soundarapandian and
G. Ananthan, 2009. Effect of Unilateral eyestalk ablation on
the biochemical changes of edible portunidae crab Portunus
sanguinolentus (HERBST). Middle-East J. Sci. Res., 4: 153-157.



	ajbs.pdf
	Page 1


