CHAPTER V

DISCUSSION

5.1. Morphological Variation

Shells of gastropods ‘centai @ of taxonomic information

that can be used to interpretdifforentiation among taxa. Shell morphological

species or subspecies

identification in gene ic literatures (Chiu et

al., 2002). The presen ) " : ’ \\\
possibility in identifying @k
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al variation shows the

1 the genus Mekongia in

measurement character and/shéll‘measur t atios differ significantly (p <
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using snalls in further sophisticated analyses.
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5.2. Reproductive System Anatomy

Mekongia snails are dioecious, male the right tentacle is enlarged and
use for sperm transfer (Fretter, 1953). The adult sex discrimination can be
identified easily by the shape of the right tentacle: slender and pointed in
female, thickened and rounded in male. Mekongia species brood offspring

internally (ovoviviparous) as other v

r ar1d members do.

The results of rep A% dy revealed no significant

differences in the shapesorHostiio ‘organ system among the sample of

I . \‘7 water gastropods which
>4 2 ==k

18 S posed of a single testis,
aiali(the modified right tentacle). This

nation and to identify members

snail populations. Thi

reported in many spe

The reproductivess
vas deferens, prostate glé
modified right tentacle is

of the family Vivipatidae e reproductive organs

composed of ovary, i,————— l/receptacle, and pallial
duct. The pallial ducﬁs mod a b@od-pouch in which the
embryos are retained untidstheir devel %;ment is complete. Both albumen

gland and shell@‘ id &L%&é]c%l MbE vilibck o viviparid species,

il ol Kiakrtly by itiel 1 g
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Berry (1974) studied the reproductive anatomy of two Malayan

viviparid gastropods, Siamopaludina martensi and Filopaludina sumatrensis,
which closely related to the Thai viviparids. The female reproductive organs
of Mekongia snails in the present study were very similar to that of snails
investigated by Fretter and Graham (1962) studied the genus Viviparus
which revealed V-shaped of oviduct, albumen gland, and pallial oviduct
ia. Viviparus belonging to subfamily
%ﬂ:merica, whereas all Thai
1 : yinae, are distributed in

Africa, India, and Asia nale i_nds bfam|ly

quite similar to the Thai genus Me

Viviparinae distributed in E

viviparid snails belongi
dviparinae is characterized
by having a single testi
male in subfamily Bella

testis (Pace, 1973) whi¢h 3

which results showed male an pductive organs of three species
were no different aan& S 1 Q1 - that male and female
reproductive system ;? era myinae may be quite

uniform. [/ )
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biology because it can often detect taxonomic and phyletic diversity in group
of organisms performing little morphological divergence, or in groups
exhibiting complicated patterns of morphological variation (Toda et al.,
1998). Allozyme electrophoresis has provided many genetic markers for the

analysis of problems in systematics.
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In the present study, electrophoretic data of Mekongia showed that

isozymes existed in different population for examples, GPI showed fixed
allele in MH population. In addition, the enzyme activities were visible after
staining and resolvable into one or more separated bands such as EST-o-1
revealed five alleles variation in only locus. The electrophoretic run has been
revealed to be capable of distinguishing known genetic variations or variants

(Richardson et al., 1986).

Genetic Variation kongi e —
i o construct a UPGMA

r clusters, one of which

i kmeriana (KB), two

Nei’s genetic di
dendrogram. All samp
consisted of M. swains
populations of M. swai B, and M. sphaericula
extensa (MH); the se of ‘three populations of M.
pongensis from BK, c ' la extensa (SK), and M.
lamarcki (TT); the third ‘cldétes consisted of three populations of M.

sphaericula sphaerzcga from SR L 3,9and VR; and the last cluster, M.

sphaericula spiralis (* 7 ---:--—:--;;—;‘:::r ----------------- in _' s‘Cluster (Figure 4-20).

The 14 populations ef the genus Mekongia in Thailand were groups

into four major ﬂ U AINININLANS: consequent large

interspecific netlc distances (0.071 to 1.128), except M.Sswainsoni group
have gena %’lﬁﬁaﬂg m;‘:m ’])% YItEJ (ﬂ)a Eblel s genetic
distance among species were very small. This is indicated that the swainsoni
group is very close related among subspecies. However, shell morphology of
M. swainsoni complex is significant difference between subspecies. This
phenomenon may be explained by environmental differentiation. The
possibility that environmental factors affect shell morphology has obvious

implication for gastropod systematic (Vermeij, 1986). Several studies



64
reported the effect of environmental factors on growth rate (Palmer, 1990),

shape (Gibbs, 1993), and color of shell (Neumann, 1959). Environmental
differences could produce morphological variation without a genetic basis.
This morphological variation of M. swainsoni group did not correspond with
electrophoretic differentiation, suggest that the shell differ variation was

environmentally induced.

Nei’s genetic distance ) ined between M. sphaericula
extensa for MH and M. s % ?éSK was 0.089. This value is

T—

smaller than those previ onspecific populations in

various organisms (D N1S might conclude that the
two taxa are real c ination of M. sphaericula
extensa populations arrier among tributaries,

inhibiting gene flow (s

o2
The genetic distance : between M. sphaericula spiralis

' £ 4 2 N
and other subspemes;i)f M. sphaericula’r orm. 0.907 to 1.125, these

values much greatér—tham—theconspeci ' Jand also their shell
morphology is disting-%h - spir@ridge on shell surface),
indicated that M. sphaeritula spiralis sheuld be deserved recognition as full
species, M. sp ﬂzu Higpmgmtﬁswﬂ;r] Q j case reported by

Woodruff et al. %988) into two stbspecies &f Oncomelariid hupensis from
er

v, oy NAB L L) Bk 0] ELAIN S, e it

suggested that these two taxa should be raised to species status.

Chi-square values calculated from the observed frequencies compared
to the expected frequencies under Hardy-Weinberg equilibrium. Almost of
observed frequencies within each population were not significantly different

from Hardy-Weinberg expectation, expect M. sphaericula extensa from MH
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population (p = 0.006). This is indicated that the subdivision within

population may be occurred. Several explanations have been offered such as
inbreeding (Singh and Green, 1984) to account for this phenomenon. Of this
possible explanation, inbreeding is most plausible agents for the observed
deficiencies of heterzygosity in natural population of prosobranch snails,
because of their eggs are brooded by the female, so dispersal capabilities are

even more restricted (Davis, 1982)

gested that prosobranch populations
are often high differentiated. Wg ong populations. Inbreeding

population with rando absence of selection, the

frequencies of differe ene can be predicted by

Hardy-Weinberg equi ple from which allele
frequencies are dr genetically isolated

populations, allele fr from Hardy-Weinberg

equilibrium.

The slight dlf{erent gcﬁéﬁc;f ances,.among population of M.

pongensis, M. swa 4‘,— ----------- haericula sphaericula is

otata quadrata (Chiu et al., 2002),

similar to that shown injthe cor :

indicating high gene flow.among population. M. pongensis (BK, NK, and

NP) and M. spﬂ%&l %mz&l%‘; w E;lrnﬁmean is 0.228 and
0.065. All of M. po ensis and M Esphaericulass erzcul ulations have
small gena W ’ﬁﬂﬁnﬁ&il nr])’r] ﬁ:ﬂnere are high
gene flow and no subdivision among their populations. This may be
explained that all collected populations were from the same Mekong
drainage. The Fsr range from 1 to 0, 1 indicates and absolute subdivision
among populations and 0 indicates no subdivision among populations (Chiu

et al., 2002). In contrast, M. sphaericula extensa snails have high levels of

genetic differentiation among samples (MH and SK). High Fg; value mean
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(0.544) of this groups, suggested that there is low gene flow among them,

low allele frequency variance due to large effective population size, strong

uniform selection, or combinations of these parameters (Katoh and Foltz,

1994).

The present study proposed the slightly changed classification

” sphaericula spiralis to a separated
BRANDT (1974) CL.4 ‘: w ' PRESENT STUDY
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. spiralis

especially the rearrangement of

species M. spiralis.

Mekongia swainsoni

M. swainsoni kmeriana

M. swainsoni braueri

M. sphaericula extensa

M. sphaericula spiralis

M. pongensis 7
M. lamarcki \7_ 7
-

v
ﬂ'lJEJ’J‘VIEMﬁWEI’]ﬂi

QW’]@NﬂiﬂJ UA1AINYAY




67
Consequently, a key for Thai viviparid snails, genus Mekongia, at

species or subspecies levels should be revised according to the results of this

morphology variation study as follows:

Key to species of Mekongia

la. Adult shell greenish to brownis

1b. Adult shell bright yellow ed jlicus 1S opened. . .cooswssssnvns

2a. Apical whorl dark ;7 N 3
2b. Apical whorl not i ' . oo .M. SWainsoni
3a. Shell ovate-coni¢ | peride t green colored, the

umbilicus is opened... AR M. lamarcki
3b. Adult shell dark gr ed, 4! - Wbilicus,is'losed..... M. sphaericula
e S AW\
sainsoni
la. Adult shell larger, 1i,~---———-----—- ..

1b. Adult shell smaller: S a h@l nut, apical whorl with

aVery Low SPIFE. s cswess sl aliysssssunsaeswssligumnnrsssis M. swainsoni kmeriana

2a. Shell ovate-cﬂ uv&l ’l\meﬂm '3' W) ThRswainsoni braueri

2b. Shell sub%lacisea wéhflglssi s%ulj’ uw ']’J ﬂ EJ ;viwawiojm swainsoni

Key to the subspecies of M. sphaericula

L Shell surtace 1S Smeo s
1b. Shell with obtuse spiral ridge.......................... M. sphaericula spiralis
l1a. Shell subglobose shaped......................... M. sphaericula sphaericula

1b. Shell elongate shaped.....................................M. sphaericula extensa
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