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Abstract

A comparunivie study on the lecundity, mompliology of epps. incubation
lime  and embryology of thiee speaies of Mevobrachium naely
.'ul'nw!n-urﬁmmrmnumm. M lamireer and M .'mu-herx.:m' Witk
conducted. The meubation Lige Wwiis | 8™ days for M. lanchesters, 16"

days for M. mumunim and 15 favs for M. fiemaryiel, respectively. The

rate of yolk mewbolism varies from SpeCies 10 species’ ace

time faken for embryonic development, Cleavige E nm:;falﬁiu:z
blistula regular. ‘The embeyonic development showed o sequence of
m“mhﬂ_j?“"ml changes that passed through cight common embryonic
sliges, I_ he embryonic chorneters were clagsified us naumlor (stage T 1o
VHD. The longest time of (he embryopenesis wus recorded n Af

n'.lrrf'hﬂ'h*rr. The post-taupliar period was nlso longer than the other two
perinds,
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Introduction

 Freshwater prawns of the genus Macrobrachium (Decupoda,
Candea, Plamonidae) constitute one of the most diverse, abundant and
widespread groups of crustanceans. They are known to be extensively
distribateded across tropical and sub-tropical regions worldwide, and
comprise over 200 deseribed species (Murphy and Austin, 2004),

Studies of crustacean population fluctuation must include
techniques for assessing environment impacis such as climate change on
reproduction, including embryonic development rates, diapause and
irregular embryogenesis. Previous studies of embryo development in
decapods have relied on traditional visual technigue to define development
stages (Moriyasu and Lanteigne 1998; Yamaguchi, 2001).

' Dr., Lecturer, Depurtment of Biology, Saeaing University of Education
* Dr., Associate Professor, Department of Diology, Sagmng University of Education



12 Research Papers Subamittesd 1o the 25" Anmiversary of SUGE

Crustaceans are particwlarly suitable research subjects because of
thetr external aned easily accessible embryos Morphometry of embryos has
been used to describe development stages n the freshwater prawn
Macrobrachiumbortia (Lavnas et al., 2002).

Crustaceans with  volk  eggs (centrolecithal  eges)  present
meroblastic or partial cleavage. The large amount of yolk tnggers a
delayed embrvonie development that resulls in future structuring of
embryonizednauplius (also called ege nauplius). with the anapun of
pared appendages. growth of caudal papilla and orgamzation of
appendage in the post naupliar region (Helluy and Beltz, 1991: Scholtz,
2000). Das (1935) and John (1947) having studied the development stages
i Palaemoniamarrei and Palaemoncarcinus respeclively.

The present study undertaken as part of a larger study on the
embrvoric development of three freshwater prawns
(Macrobrachiumminutum, M. Imarrei and M. lanchesteri) dunng
cultivation in the laboratory and studied based on embryonic character
support a close affimity to malacostracan crustacean.

Materials and Methods
Study Area and Study Period

The prawn specimens were made available from Kandaw Gy
Lake, (Chan Mya Thar Zi Tonwhsip) Fig. 1. The specimens were
transported to the laboratory of Zoology Department, University of
Mandalay. The study period lasts from June 2011 to February 2012.



_—

Fig. LLocation Map of KandawGyi Lake

Preparation of Specimens
Miles and femule of cach species were reared m the lsbarmon
aquaria, They wire identified based on Holthuns (1980) and Cal and Ng
(2002) (Plate 1) Males and females were released mnto the aguana (12
W «T0em) i which constant seration was provided and fed daly with
petlet food 1o obtain the ovigerous females. Bomied females, were
detecied. placed in separate glass aquana (75 =60 <45om) with contmuous
acraiion nnd vbserved dmly during mcubation penod. Temperature was

recorded daily.
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Determination of Embryonic Development

samples of egs were dbtamed after spawning at 240 intervals. At
lenst ten live gpts wore remiowved frome cach berned . femules daily. Bges
wore placed on o glass shide examined  under compiotind - microscope
Migrtal photographs of live embryos were mken with DP-12 T
Analizer throwghout the ineubation ime. Ege featores were obwerved and
noted o hive speamen based on nomenclature deseribed by Amderson
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(1982). A classification of the stages of embryonic development was
determined by noting the quantity of the yolk, the space nccupied by the
embryo, and the appearance and subsequent growth of the eves.
appendages and other structures by staging method as proposed by
Sandeman and Sandeman (1991). Embryonic development was divided
nlo eight stages,

Results
Pre-naupliar Period
Stage I: Day 1 and Day 2

The fertihized eggs of M. mimuum, M. lamarre: and M lanchesiers
were globular in shape and filled wath yolk mass (YM). The embryoric
structures were not visible on the surface of the egg and differemt volk
granules were observed on day 1.0n day 2, some egg volks may start to
split into small droplets (SD) where cleavage can occur. The cleavage
furrows (CF) were found on the surface of the egg They volk occupred
the central position 1n the blastula (Plate [TA, D and G).

Stage I1: Day 3 and Day 4

On day 3, blastomeres (BL) were clearly seen on the surfiice of the
egg. The cleavage furrow de not reach the central volk mass These
furrows were deeper in M. minutum and M. lamarrei, but shallow
cleavage furrow appeared in M. lanchesteri, The rudiment of embryonic
region mgreased in size namely, o stout cephalic lobe infront and a namrow
and elongated thoracio-abdominal lobe behind with prominences of
appendage bud was well developed m M munmurum and M. Jamarre: (PMlate
11 B and E). These structures were not developed m Af lenchester:, (Plate
Il H).On day 4, gastrulation took pluce on the light patch of ege A
germinal disc was formed and the six pnmordial structures (PS) were
clearly seen in M. minmutumandM lamarrei(Plate 11 C and F1. However,
these structures were slightly promunent in M. Janchester: (Plae 11 1)

Naupliar Period
Stage [11: Days 5 and Day 6

On day 5, a total of eight prominent embryonic structures were
clearly seen on the embrvonic region. The first and second maxillae (MX)
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DML famarred (2 doy)  E M bunarred (3 dav) EoM lamarrer (4 dav)

Gio M Innghesicen 11. AL Linchesteri L. M lanchesten
(2 dav) (3 divd (4 day)

Plate 1 (Pre-naupliar Period)
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.. M. mmutum

A. M. minutim 2. M. minutum :
(8 doy)

(3 day) (6 day)

= —

D. M. lamurrer E. M. lamarrer F. M. lnmarme:
(5 day) (6 day) (8 day)

(i, M. Innchesiern 11, M. lanchesier I. M lanchesten
(5 dov) (6 day) (8 dav)

Plate 11 (Naupliar Period)
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A. AL munutum B. M mmutum
(9 dav) {1} i)

13, M. lamarrei E. M. lamarmes
(% day) {10} day)

(i. M. lanchesteri 1L M. funchesteri
(Y duy ) {10 duy)

Plate IV (Post-naupliar Period)
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C. M minuium
(12 dav)

I°. M. lamurred

(12 day)

I. M. lanchestert
(12 day)




C M. lsmarrei D. M lLamarrei
(14 dav ) (15 doy)

L. M. lanchester F. M. lanchesteri
(17 day) (18 day)

Plate V (Post-naupliar Period)
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In this study, the cleavage furrows was observed on the surface of
the whole eggs, however the furrow were shallow and do not reach the
central yolk mass in three studied species. The cleavage furrow and
blastomers was seen in stage [I, followed by the organization of
embryonic nauplivs appendages such as antennae, antennulae. antennulac,
mandible and the formation of caudal papilla in stage 111 and IV, In
Macrobrachium species, including M. americanas, all structures appeared
invariably in a similar sequence and follow matching pattems (Garcia-
Ciuerrero and Hendrickx, 2008),

The next stage was the post-naupliar period, which 15 far longest
period on studied species. The slow beating of heart oceurred in stage V
and VI, The bending of caudal papilla, eye with dark pi_gmenl:atmn, yolk
highly reduce, naupliar and post-naupliar appendage with sctac bf:cumn
appeared i stage VI The formation of abdominal segment, '-'lﬁ_\lﬂ]“fﬂ'-“‘a‘_ﬂ
of ommatidian and chromatophore can be seen in stage VILL. This result is
similar to Muller ¢t al. (2004), who studied the extemal embryonic
development of four species of Palacmonid prawns, the E'WMUFIJHT and
naupliar periods are faster due to the organization of less complex
embryonic structure. The post naupliar period is longer because the
structure have to be finalized and to acquired functionaly before hatching.
Wear (1974) observed that in each species, yolk is metabolized more
slowly during early embryonic development (egg percentages) and & litile
more rapidly during the last few days before hatching.

The embryonic development of the three species considered was
similar, with yolk cleavages followed by invagination, gastrulation,
formation of a tissue cap and subsequent stages recognized as nauplius
and metanauplius both relegated to embryonic life as in all Decapoda and
hatching as a zoeal stage in development (Gumey, 1942). Therefore, it is
assumed that no significant difference would be expected in the embryonic
development of all Macrobrachium species.

Many workers have divided the crustaccans egg stages based on
the appearance of distinctive morphological features such as the eye, heart
beat and appendage formation. However, such morphological characters
only being to appear mid way during embryonic development (Samuel and
Sourdarapandian, 2009). With respeet to the changes in egg volume during
incubation by Mashiko (1982) stated the stage of eye pigmentation in the
cmbryo was lower than 20% of the initial value measured soon after
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quwiing - Thic degroe of merement belbre oye  pigmentation  wis
appre ity oot of e bl Macrobrachiumspecivs

The ove stagoe as oresoent wis found 0 M mimutem sl M
it T da it l.lﬂ'qr ) whm M IHH;-&'.“‘.” 1 d“-’f b ﬁﬁ“ﬂlﬂﬂf forroabicm
stk Gy appewee on day T lousd M misihen and M lamarrel b M
LamwcoBostery was also tovwmd on day 8 The heart viesisl putlsate ‘mw -
iy T Bovndd o M et and M lamarees however, M lanehestirs

wins b ol on day 12 espeotively. These Tindings agreed with those of
authors Cited abvove

e external  dosenption of  the  embryology — of
Vocreivuchismennim, M lamarves and M lanchesters could be useful
R lolre stwbies dealing with s ontogeny,  including the use of
bstishogscal twekmgues that will provide information en the developnent |
it irternal organs [r
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