CHAPTER YV

DISCUSSION AND CONCLUSIONS

Sexual dimorphism
Analysis of several morphological characters of males and females of

Malayemys subtrijuga shows that t ‘o sexes are dimorphic. Females reach larger

size than males of the same it _ adult females had a mean carapace
s had a mean carapace length of
esult of Berry and Shine (1980),
v baska, Callagur borneoensis,

112.20 + 09.83 mm.

who reported that in
Chrysemys picta, D€ laris, Graptemys barbouri,
Malaclemys terrapin,_Mayfcgn§ ca e dentys concinna, Terrapene ornata,
and Trachemys scripta, i ] mgles, However, not all emydid females

are larger than males "e.g : ‘r ‘ ,{ Aauremys mulica.

Berry and Shing(198¢ fed that there was relationship between male
mating strategy and sexud suggested that reproductive behaviors
and structures of some emydids are relates motility of males. By this strategy,
sexual dimorphis r—: males whe imes their available energy into

locomotion rather tha cofitinue growing to increase

reproductive output. h:s contrasts with some terfeStrial chelonian species, where

larger males II%TI ﬂmvimﬂ at in order to mate with
females. In aﬂ ganL n between the two sexes
for s m in differesbod o/

ﬁ ﬁﬁm rti g mu was found that

males mmpared to females had a significantly narrower carapace; shorter plastron and
lower height than that of females. These results agree with a previous study of B.
baska, where the mean ratio of CW/CL was 0.75 in male and 0.82 in female, PL/CL
was 0.90 in male and 0.94 in female, and H/CL was 0.41 in male and 0.45 in female
(Moll, 1980). These sexual differences should be adaptive and associated with
reproductive success, in that the more slender shape of the male makes it easier to
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copulate with females or is just better for swimming, whereas the wider carapace of the
female provides more volume for production of eggs.

It was found in this study that the mean ratio of TW/CL of males (0.19)
was significantly greater than females (0.10). This finding agreed with the report of
Ernst and Barbour (1989) that some emydids, such as B. baska, C. borneonensis,
Cuora amboinensis, Cyclemys dentata, Heosemys grandis, Heosemys spinosa,

Hieremys annandalii, otochelys platynota, Pyxidea mouhotii,

Siebenrockiella crassicollis and e § s¢7apta, males had thicker and longer tails

than females. This charactéfsheuld bene! té‘sinc& it can extend its penis from
T———

the opening of its cloacamt® hsetiinat '."w.‘*?:v--! gore efficiently. Furthermore, the

longer tail may serve

copulation. Moll (195@) al6 3 --_ :;'}
!I."l'

g \- ay assist in balancing during
- ?\ \\\1‘ baska can help the male to

e oa. s noted that the different tail sizes

reproduce more effe

between males and fernalés ,. ult and adult turtles.
Another way of & ' ‘ X ; orphism in M. subfrijuga was
by using regression ana hat the slopes of regression equations of

sexes were significantly different.
Furthermore, the analys some chamcters, such as TW/CL,

H/CL, Ab/CL and A/CE;showssigmiicani« —\i efore, by using the method
mentioned above, it G2 is sexually dimorphic. This
study was the first a e.gnpt to find out the details of the sexual dimorphism in M.

potovt -1 011 UL LR B
Growl i | ANNIUNMINYAY

It was found that males of Malayemys subtrijuga grew slower than
females from the first to the fifth year, whereas mean carapace lengths of hatchlings of
both sexes were not significantly different. Males increased their carapace length by
about 43.63 % in the first year of their life, 24.62 % in the second year, 18.02 in the
third year, 13.81 % in the fourth year and 12.23 % in the fifth year, whereas females

many morphological chara¢
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increased their carapace length by 72.97 % in the first year, 25.68 % in the second
year, 21.47 % in the third year, 16.25 % in the fourth year and 12.75 % in the fifth
year. This result is similar to the findings of a study on Trachemys scripta elegans,
concluding that males grew more slowly than females of the same age (Cagle, 1946).

It should also be noted that growth rate may be different in different
localities due to food abundance and temperature. Gibbons et al (1981) reported that

growth rate of T. scripta at Par Pg \ Carolina, which receives thermal effluent
from a nuclear reactor {\-«.._\ ot /afid that at Ellenton Bay, which is
situated about 20 km awd@¥“¥hey conclu " this result was a consequence of

elevated temperatures wi | peifferent growth rate in different
habitats were also repoff - ) ‘\‘“\n emys pseudogeographica and by
Thornhill (1982) fosd?. 4 \\ 1. subtrijuga based on the
measurement of the anafial gro¥th increme decrease from year to year when
’ i, in\young turtles. Graham (1971)
indicated a possible relatignsiiip:betwesn: alify and growth rate for Pseudenys
rubriventris, in which the aghualstGewik iérement decreased steadily until the fourth
year. The growth change in i ay have been associated with a dietary

they become older indifati _

Diet Y g

Many workers reported that Malayemys sﬁlry'ngn is carnivorous and its

main diet co ];fﬂaﬂi jtlﬁ ﬂ:%ﬁfwg ﬂ?ﬂ?ﬂrd, 1979; Nutphand,
1979; Geisslerq@nd Jungnic 9). this study, ies of freshwater snails,
Fill it m m h contents of
ﬂlamm 3 mz]m i | Fhus, it is clear that

M. subtrijuga is a snail-eating turtle. It may have an important role in controlling some
snails that are agricultural pests or are the intermediate hosts of human parasites.
M. subtrijuga was observed to consume Pomacea canaliculata. P. canaliculata is an

introduced species and may have an important role as an agricultural pest in the future.
TROPMED Technical Group (1985) reported that F. sumatrensis and B. costula are
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of parasitologic importance in Thailand and Malaysia. In Thailand, . sumatrensis is
eaten by humans and thus transmits the trematode parasites as known intestinal flukes,
belonging to the Family Echinostomatidae (Brandt,1974). However, the role of the
snails of the Genus Filopaludina, as either the primary or secondary snail intermediate
hosts, has not yet been investigated. Thus, the life histories of these intestinal flukes
and the Thai Viviparidae in association with the snail-eating turtles will need more

investigation in the future. In Malaysiad B. costula has been found to be the first
intermediate host of the lun o atus westermani) (Kim and Umathevy.
1967). In Thailand, B. mfected with Paragonimus spp.

M. subtrijug e species found in Thailand,

ists will find or buy from the
jeve that saving a life will gain

therefore it is one of th

markets to release in gdf€mg Flalle §; : \\ : -

. 77227 N Nl

merit for the saver. Upfo: l i, _L‘ﬂ,.l \\« orm this traditional event do not

realize that most turtles gangof live '_J A \ .1:\ hitat and will lack suitable diets,
J J‘I\hi

especially the snails €ategfb wbirijuga i > “the Thai tradition of releasing

turtles for special blessirg IM' e committing a sin instead. Only releasing
turtles into their natural h -.11; «© or blessing and suitable knowledge of

habitats is not generally ke ova For thisire here is a great need to do further
_-ir::'m:., as to plan for appropriate
conservation action angl 0 4ind the best way to effectively
compromise with cultu -. beliefs in the future, However, under the 1992 WILDLIFE

ACT, muaﬂm j)ﬁ me (except soft-shell turtle
w&m@ﬁﬂ‘im URIANYIAY

1. Egg size and Clutch sizes

Clutch sizes of Malayemys subtrijuga from Tharang district, Phetchaburi
Province, varied from 3-6 eggs, whereas Nutphand (1979) reported that clutch size of
this species in Thailand, varied from 5-10 eggs. Clutch sizes of M. subtrijuga were
similar to other small and medium sized emydids found in Thailand, such as Cuora
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similar to other small and medium sized emydids found in Thailand, such as Cuora
amboinensis 3-5 eggs/clutch (Nutphand, 1979), 1-4 eggs/clutch (Paull et al, 1982) and
2-4 eggs/clutch (Ernst and Barbour, 1989), Cyclemys dentata, 2-4 eggs/clutch
(Theobald, 1868; Smith, 1931; Nollert, 1987), 2-3 eggs/clutch (Ernst and Barbour,
1989), Hieremys annandalii 4 eggs/clutch (Ermnst and Barbour, 1989), Melanochelys
trijuga, 3-8 eggs/clutch (Ernst and Barbour, 1989), 3-7 eggs/clutch (Das, 1991), and

h (Ernst and Barbour, 1989). Clutch sizes
of M. subtrijuga were small when npatifgyith large emydids like Batagur baska,
20 eggs/clutch (Maxwell,TOBI)-30 .&9?9}, 26 (Moll, 1984), 13-24
(Ernst and Barbour, 1933)m e | ' tches that M. subtrijuga can

produce per year is noé

It was fous mgthand e ghitin M. subtrijuga were slightly
positively correlated wafh cifitgh Sizes (Pea \; ion coefficient = 0.26, 0.27),
whereas Moll (1979) regridd A ek \ ‘ inversely with clutch sizes in
several species such as Chf)sahys picia) More d 4\.\\“ study on this matter should be

conducted in the future sincgin thissttdys iy a st --: number of eggs in larger clutch

From table ” , 13‘- periods of Malayemys
subtrijuga eggs from -e same clutch were differem' nge of incubation period of

clutch size 3 = ﬁ utch size 4= 102-292 days, clutch size 5 = 171-223
days, and clutﬁj:ﬁ ﬁ;ﬂ ﬂﬁﬁ Mﬁﬂ:ﬁg ntrary to the incubation
periods of seaqt]urtles such as Chelonia mydasgwhere eggs ofythe same clutch will
) b a2 ] ) oo v
consideu%tinns, both strategies should benefit the species by increasing reproductive
success. For M. subtrijuga, it may be beneficial in that the hatchlings will not die
simultaneously when facing unsuitable conditions like drought just after hatching,
whereas hatchlings of sea turtles could avoid being all eaten by their predators so that 2
few will have a chance to survive and grow. Furthermore, a sea turtle hatchling alone

can not dig through 40-70 cm of sand with its soft flippers.
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Means of egg length and means of egg weight were not significantly
different between hatched eggs and unhatched eggs. Hence, the hatching rate of M.
subtrijuga did not depend on the egg length and egg weight, whereas Gutzke and
Packard (1985) proposed that large eggs of painted turtles (Chrysemys picta) have a
significantly higher probability of hatching than do small eggs.

The mean weight of hatchlings was positively correlated with the mean of

The surviyal'Taué / ings was igh in the first 3 months. The
3 3 in the fifth month to 65%. The

v\\\\\ 0 several factors such as dietary

g, | 11T 199’4) commented that the
mortality of these speci ! ‘E\;ﬂ

survival rate decreased iff thé fourth g x

causes of mortality @fe witkg® :'. T -irlg \\\

changes, and diseas Iy .“'

el - -- b UV spectrum deficiency.
Geissler, L. findjdungnicke s: proposed that M. subtrijuga is

considered difficult to maintain’] vty However, further research on husbandry

Parasites | v m

study of/ the ectoparasites and endoparasites of
M. mbﬂynﬁ % ﬁwﬂﬂ ﬁlﬁoﬁ' the ectoparasite and
probably three inds of the endoparasites. At present, there age,very few perspective
cos 44 R 3 B A A R b e G
spec:es and whether or not these parasites can be transmitted to man. However,
analysis of stomach contents indicated that M. subtrijuga consumed mainly freshwater
snails such as Filopaludina sumatrensis and Brotia costula that are intermediate hosts
of human parasites such as intestinal flukes, Echinostomata spp. (Brandt,1974) and
lung fluke, Paragonimus westermani (Kim and Umathevy, 1967) respectively.
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Therefore, human may benefit from this snail-eating habit of M. subtrijuga since it
enhances the control of potential human parasites in the ecosystem.

Further study on these parasites may be carried out in the future because
additional knowledge regarding the basic biology of turtle parasites will contribute to a
better understanding of the biology and ecology of the sturtles themselves. In addition,
such information will be useful in comparing similar phenomena among various
freshwater vertebrates, ranging om “ ! /. ‘amphibians and other turtles.
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