CHAPTER 11

LITERATURE REVIEW

2.1. Morphological Variation Study

Ms%s classified in the family

rface has no color bands,

Mekongia Crosse
Viviparidae, subfamily
subglobose or ovoidal. ';t ) \aracteristics for separating
them from other genera_Shell’ ekternal m ”»\s ogy i.e. the color of apex and
shell, shell shape, and ‘ fitte are the main characters for
Mekongia  classificationd ‘ o ' dentifications of species and
ality (Brandt, 1974).

subspecies levels were ba

The subspecies level i__, ‘J ..; an aggregate of phenotypically
similar populations ﬂ__ a geogrdphic subdivision of the

7=

range of that species afid er populations of that

species. The species tha contains two or more subspecies is called polytypic.
The species th mﬁ vﬂdﬁ called monotypic
species (Mayr ang Ashlock here are a problem in 1dent1fy1ng
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exhibited ifi Brandt’s classification of some species complex such as M.

sphaericula (Figure 2-1).
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The species complex is highly variable in shell morphology (Clench

and Turner, 1956; Clench, 1962; Clench and Fuller, 1965; Thompson, 1984),
but the genetic basis of this variation is uncertain. The high degrees of
morphological inter- and intraspecific variations have led to some taxonomic

confusion (Katoh and Foltz, 1994).

Figure. 2-1. Shell morphologieal™Vart tion| of Mekonsiassphaericula complex. A = M.
sph. extensa, B = M. sph. spifﬂis/ni‘M sph. sphaericula™Seale bar = 1 cm.
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el—l shape and size.are frequently observed

Interspecific vari

n‘

due to allometric grow; ee;f Yot ng (Juyenile) and adult snails, or

different environmental 1t10p.§ expﬁr;‘enced by habitat fragmentation
which can result in isolat pgpplatlo{,}_s};éllo'merlc growth is defined as
different proportions correlated;vé?jh cha@é-m the absolute magnitude of an

organism or a speciﬁ'c’;é part under consideration id, 1966). Analysis of

the shell size of Vzv;parus georgianus specnes‘ revealed intraspecific

differences possibly due to environmental factors (Katoh and Foltz, 1994).

Many malacologists investigated both inter- and intragpecific variation
by used mérphomefhid statistical analyse such ds Valoviftajand Vaisanen
(1986), Klinhom (1989), Henriquez et al. (1993), and Chiu ef al. (2002). The
discriminant analysis is a statistical technique which most used to distinguish
several mutually exclusive groups. The concept concerns with the linear
combination of the independent variable are formed and served as the basis
for classifying cases into one of the groups. This technique has been applied

in several biological fields (Sokal and Rohlf, 1973).
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The descriptive statistic, mean and standard deviation (SD), and the

coefficient of variation (CV) are commonly used to discriminate the
variation. The CV (percentage of the mean = SD/mean X 100) is an indicator
of the homogeneity of samples. The calculation of CV is particularly useful
when comparable samples of the same species from different localities are
investigated or when the variability of different varieties of the same sample
ome character indices were still used

iquez et al., 1993). The shell

is compared (Vail, 1977). Moreove;

characters, ie. shell height, shell wi ody whorl height, body whorl
E—

E .{ ‘aré. the major criteria. The

- s “kl . \
- - 3 3
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Many investigaté e statist nethod

width, aperture height

ersion 11.0. It was used

statistical analysis on

as tool in this study.

to find the suitable

Carpenter ef al. (1978), and ¥

owever, only study in shell

characters do not provide “Satisfacic

S —

)t/ gastropod do 1ot : od taxonomic criteria
since they exhibit indﬂidua
habitat, and in case of aquatic snails theaquality of water in which they live

ovaikana chefl W VIEIVITWEITS
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or distinguishing between

species. The shells

. the@ge of snail, the type of
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2.2. Reproductive System Anatomical Study

Mostly, viviparid male can be distinguished by the modified form of
the right tentacle that serves as a penis. The testis is a long place along the
right edge of the mantle wall and it is separated from the rectum above it by
the kidney duct. The vas deferens leaves the testis curves round the mantle

wall and enters the posterior end of the ridge, which bears the food groove.

s forward underneath the food

dt, 1974).

The female consists atcement of the pallial oviduct to form a

.;-.",x.; , embryos and developing

Juveniles (young snai son ‘ 40 4 mm and about 3 shell whorls

Here it enters the prostate glan

brood-pouch, which
before breaking free - sstiles -\ erging from the brood-
pouch). It lies parallel t itthe extreme right edge of the mantle
cavity, separated from it by the k¢ A" The albumen gland lies closely

pressed to the two limbs_e ciminal“rece . The ovary is very small

Wil with a few branches

among the tissue of thgﬁigs ve gland m

“a Q
The genuwgim%lﬂﬁrmaaﬂlﬁand. Seven species
and seven subspecies were descfibed by Brandt (1974). @Pheir taxonomic
positions %ﬂ&o ﬁﬁﬂljlm'cxu ﬁl&ﬂhﬂﬁsﬂwn in Figure
1-1. Many studies of reproductive organs have been investigated in

European viviparid snails and other temperate species but few known about

viviparid studies found in Thailand and other tropical regions.
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The use of anatomy to classify species and subspecies levels of snails

has been studied by many malacologists, for example those belonging in the
Bithyniidae (Chung, 1984), the Pilidae (Keawjam, 1986). Vail (1977)
reported the reproductive system anatomy in classifying the three European

viviparid snails, which was not related to the Asian species.

Berry (1974) studied the r

‘ 7ductive system of West Malaysian

snails, suggested that fea y are chiefly important in

identification of gastropo tory organs, and details of

—

complex parts of the rep y of more urgent concern

to the parasitologist. 'reproductive anatomy of
Asian viviparid snails”arg us, the reliability on
structural reproductive in taxonomy was left in

question because of ina

the influence of an el@ric [ he m@ cost-effective methods

of investigating genetic phenomena at the molecular level (Murphy et al.,
1990). Major ré;ou&fa qﬂcﬁjsﬂ.llﬁ'nﬂiﬁlrfol[m‘lﬁmacroevolutionary
processes has occurred. ¢ o v
AWIANTIIUHANTINIE TR E

Using enzymatic and non enzymatic proteins, numerous investigations
have focused on enzyme efficiency, estimating, and understanding genetic
variability in natural populations, gene flow, hybridization, recognition of
species boundaries, and phylogenetic relationships, among other problems.
Two general forms of protein data can be gathered simultaneously using

electrophoretic methods. One is derived from isozymes, which are all
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functionally similar forms of enzymes, including all polymers of subunits

produced by different gene loci or by different alleles at the same locus

(Markert and Moller, 1959).

The other data set consists of allozymes, a subset of isozymes, which
are variants of polypeptides representing different allelic alternatives of the
@important in molecular systematics,

7z

thsds &espread use and efficiency.

same gene locus. Both forms of dat

and both involve proteins that on the basis of net charge and

size. The horizontal star

Ways of avoiding or r
electrophoretic princi

organisms (Murphy e

There are ma

gastropods, but little is

marine gastropods, none HeShV:
1 T Y T
L2700/ 7/
larval stage; larval velepm'mf‘e@c: Irs'w
{ A S

juvenile hatch froml egg—Althougt

dispersed passively, thgegg 0 : nails@re either brooded by the
female or deposited in lafgescapsules, sotlisgersal cagabilities are even more

restricted. The ﬂ&ﬂ%fﬂ&l mg ‘j)etween freshwater
prosobranch and‘uulmonate snail§ may alsoshelp ex rlainr"hi er degree of
endemismalnﬂs lﬁr}ﬂha}jlm;'lnﬁat g[illg&@

The study of variation, especially geographic variation, has been one

€

of the most important approaches to the study of systematics. Geographic
isolates casually have and intermediate status between species and
subspecies. When population samples from different portions of the

geographic range of a species are compared, smaller or greater differences
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are often found. On the basis of some criteria, they would be considered

species differentiation but the other basis, they would not. It is usually more
convenient for taxonomists or malacologists to attach such doubtful
populations as subspecies to the species with which they are most nearly

allied (Mayr and Ashlock, 1991).

The technique will be mos

erved when the two species are in
P try was usually recognized on
morphological criteria a en the populations being
studied are allopatric i c pee ographically isolated, their
specific status is less ; mpatry condition. The
decision, that must b ations would or would not
be reproductively is patry (Baversock and

Moritz, 1990).

Allozyme unequivocal ~Fistingh e species and was useful

markers in correctly.classifying the-dif pecies when morphological

characters overlappe ,’-———- Viauro ef
The studies of vnipand snail genetic variation have been one of the

oo imporan L h 3 VL ELohE1 e i
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individual. On the second level, measurements of electrophoretic similarity
can be estimated between populations or species by using techniques such as

genetic identity (/) or genetic distance (D) (Nei, 1972).
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An allozyme electrophoresis has been successfully used to detect

genetic variations within and among European viviparids at the species level

(Katoh and Foltz, 1994; Falniowski et al., 1996; Chiu et al., 2002).

Ayala et al. (1974) and Ayala (1974) used the Drosophila willistoni
species group as a basic model to compare genetic diversity at the stages of

taxonomic differentiation. The increasingly divergent levels of

cladogenesis recognized are:

t tity) = 0.970, D (genetic
T———

iessaverageés/ = 0.795, D = 0.230; 3)

0. 26; 4) between sibling

reproductive isolation a
distance) = 0.031; 2)
between semi-specie

species average / = 0: ms of the same groups,

easily distinguishabl 581 chatacters average I = 0.325, D =
1.056. ‘i

Calow and Calow (1988} eport distribution viviparid snails,
which possess both characters offow mobi s, adult and brooding in larval

-
[“gene flow is increased

because viviparid snai@ aco re spgﬁies have frequently been

transported by hanaﬁﬂ’ﬁ N4 'V]%JW g1N?

Th(ﬁ)ﬁ%&found that céns ecific ﬁ?tion inséveral molluscs
generally qa 1 ﬁ:f;lijtm(ﬁ mgsir H&ﬁ(ﬂ congeneric
species ranged from 7 = 0.25 to 0.85.

Woodruff et al. (1988) studied two subspecies of Oncomelania

hupensis from China and O. quadrasi from the Philippines using allozyme

data. Despite their morphological similarity and their lack strong post-mating
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reproductive isolation, he suggested that these taxa deserve recognition as

full species: O. hupensis and O. quadrasi (D = 0.62 + 0.20).

Keawjam (1990) reported the Thai apple genetic distance from
allozyme studies in snails, Pila. The average genetic distance ranged from

0.921-0.998 and genetic identity ranged from 0.083 to 0.002.

Staub et al. (1990) su ighly variation in three races of

pomatiopsid gastropod, Mekong River and its
tributaries, Mun River, i , should béelassified as four new species,

. . D ~
with the genetic dist 0.22'to.0"74

Ponder et al. (1 , 1 \\- esis technique to study
sibling species of hydrobii » g \ d D. harrisi. Two species
showed genetic distance # d f;@; ir 0 to 0,130.

Iy e .,54 ;Jd P

Chiu et al. (2000) ‘* ;

Cipangopaludina sp ;:— ---------- 1 y detected a very low
genetic difference withﬁ the speecies m

24. A..ozymesawnnamwmﬂ‘a‘
in Sl Gk WJJM’J ANPARLL com e

locality, the population genetic variability was determined using mean

ine the genetic variation of

number of alleles per locus, the mean effective number of alleles per locus
(Hartle and Clark, 1989), the percentage of polymorphic loci at the 0.95
criterion, and the average observed and expected heterozygosities per locus,

according to Nei (1978).
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Chi-square goodness of fit tests was computed to determine if there

were significant deviations from the Hardy-Weinberg equilibrium between
the observed and expected heterozygosities. To determine genetic
relationships among populations, Nei’s (1978) unbiased genetic distances
(D) and genetic similarity (/) were calculated, the fixation index (Fj) of
Wright (1978) was utilized as a measure to indicate the degree of genetic

divergence which found at a locus among local populations. Allelic

frequencies were calculated, and (dendrogram) was constructed
by the UPGMA method us ag-BI ter package (Swofford and
—

Dendrogram is ' form of branching tree

designed to indicate pe of dendrogram are
phenogram and clado indicating degrees of
overall similarities amo is a strictly genealogical

dendrogram which features theé: Chingpe ts of phyletic lineage.

‘ ure of the Thai genus

Mekongia. 1 used all(gym as genetic markers Br investigating genetic

divergence (genetic variation or geneti¢ diversity) within and between

species. Gene fr%uuﬂg mﬂmﬁ iﬂﬂ.\afﬁ;ocated in Thailand

were estimated. F-statistics is_uSed to estimate the ﬁkﬂ of genetic
Jof

divergenc%rwnrg]‘ ;ﬁaﬁﬂﬁ m lvm&}cuﬂﬂ

species was compared using diagnostic loci and Nei’s (1978) unbiased

pulations or

genetic distance (D).
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