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Abstract

Several local markets in Tak Provine were known for their massive trade of edible frogs with
daily supply of more than 10,000 frogs during May-June. These animals were collected by villagers
from secondary forest in Tak Province. The concerns were made over the current status of the local
frog populations as well as the possible threat and the potential conservation measure for the
populations. The objectives of this study were to 1) estimate age of edible frogs, Glyphoglossus
molossus and Kaloula mediolineata by skeletochronological technique, 2) to study relationship
between lines of arrested growth (LAGs) occurrence and climatic condition and natural history of
frogs in the lower Northern Thailand, and 3) to study its conservation for sustainable use.

Age of marketable Kaloula mediolineata and Glyphoglossus molossus were estimated by
skeletochronological technique. Haematoxylinophilic lines interpreted as lines of arrested growth
(LAGs) were clearly visible in finger bone. K. mediolineata population had age range between 3 to 6
years, with an age at first reproduction of 3 years and estimated longevity of 6 years. The marketable
size ranged between 35.5 to 67.0 mm consisting of juvenile, adult male and adult female frog. In G.
mollossus, the age ranged between 2 to 6 years in males and 2 to 5 in females. Both sexes started
reproducing at 2 years, but males had longevity of 6 years while females had longevity of 5 years.
The marketable size ranged between 35.0 to 86.1 mm consisting of only adult (male and female) frog.
Overall, although the skeletochronolgy was firstly developed for animals in temperate region, the
current results indicate that this technique was successfully applicable in at least two tropical species
of edible frog from the lower Northern Thailand

Perspective on frog conservation was obtained from field observations and questionnaire
surveys with resident of Wangchan Subdistrict, Sam-Ngao District, Tak Province. Although there is
no written regulation, villagers have a well-known agreement not to collect the frog during the
Buddhist Lent (August-October). This period is consistent with the climatic condition (heavy
precipitation) and frog behaviors (second reproductive season) enabling animals to reproduce
successfully during this period and the populations to remain relatively stable in the study area. The
sustainable use of these edible frog populations, however, requires a long-term population monitoring

program, a study on economic aspects as well as an educational program for villagers.
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Order Anura (Salientia)
Family Microhylidae
Genus Glyphoglossus
Species Glyphoglossus molossus Gunther, 1869 "1868"
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Sae1aiud
BYNINIF I
Order Anura (Salientia)
Family Microhylidae
Genus Kaloula
Species Kaloula mediolineata Smith, 1917
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M3finm1e1rueI8ahnnszlowu (Glyphoglossus molossus)

J Y

UL BIBNNUAIA (K iolinea

Voajad1UeIUAZYMIAYBIBIB1NEITA (Kaloule mediolineata)
acd A ' ¥ A o U o o
MIANY101YAIYITB skeletochronology YBIDIBWNAIVAUDIAIDEWY 2545 §11IU 50 72
} d
uazAI8619ll 2546 $113u 49 A2 TARamsAnyIAsil
»
1#11119914 (Lines of arrested growth; LAGs) Wutduiiaeglunszqniamafdauang (cross-

. o -
section) AYNINN 6

o v w ‘: =) 4 o A Hda y o ¥
NMAN 6 MAAAAAVINATSANUINDVDIBIBNHRAIVA NULTU LAGs 31UIU 4 1aU

;& ' A o a é \ = <4
1INMSANYI91YYBIDI81AUTA Tae reINALin skeletochronology 1uBeB19AUAA YTl

o Q’I & o @
WA, 2545 1A W.A. 2546 INNIARAVINYBINITYNITIVBIBIT U 50 A2 TuTl w.a. 2545 uaz 49

@2 Tu .8, 2546 WUITUEU Lines of arrested growth (LAGs) TUMIAARIINBINTZYN AINTAA 7
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AN 7 MAARYINVYOINITHANUIUDDIDNNUUA (Kaloula mediolineata) NUITUINOY

(LAGs) 5 14 (RL, resorption line)
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Inssadneguestigmdaiafigndvanviamonilueims
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B w.a. 2545
D w.@. 2546
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3 4 5 6
Age

No. of individuals

P b2 4 @ o 1 oo <)
AN 8 uaad Tnsaadneyuetdeuraslinvedteg s 1a1uil 2545 uaz 2546

{ = v a o @ a
1 8 naasldiitudssrmddaignivinnuiiuemisuine 0. s 1. min
* ' A i £ ' 14 é 4 =) A :
fiogegsznin 3-6 1 dadmIngjazeglugi 4-5 U FadienSoufisuInssadwoguonisaesd
nwun hiianuuanaraduediided fiyn19ada (Mann-Whitney U-test, P=1.000)

S o g v A& > Y a e
wennminduaasldinuidesndudanunaduazmeiiodhgioeSapiugileliony 3 1

. = o v 3/ = . & s/ =
(age at first reproduction) LDZNBIYVIDYNUDY 6 ﬂ(longevxty) NANARUASINALLIY
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H A . o U o/ L] ~
A13197 1 HAAIVHIA SVL 09090138 nTunras Age class ¥09d067191] 2545 Laz 2546

2545 2546
Age Class N Mean+SD Range N Mean+SD Range
3 1 41.1 41.1 8 43.949.54 35.0-58.4
4 22 46.3+4.89 35.5-58.3 18 52.7+6.48 42.0-64.6
21 50.2+4.10 43.4-58.1 15 57.3+4.20 51.8-67.0
6 6 54.3+4.63 49.7-59.7 8 59.6+2.60 54.7-63.0

]
~ o L]

4 g &£ & 3
mnmsnﬁ 1 LlﬁﬂﬂiﬁlﬂUQT ﬂlmmmm‘mnwumwwﬁiﬁmnmtm 35.5 4y 5\1 67.0

¥

L4 ) A 4 L] J =
w1 dludeifnnaluajimanzuamsusTnn

1 A L L2 -7 1] 1 ]
13199 2 HAAIYUIAVBY SVL Y03090 19N AIUAYDIAIBG19Y] 2545 1AL 2546 (MUY UN)

Year Sex N Mean+SD Range
2545 All 241 50.4£5.45 35.2-66.7
Juveniles 138 46.8+3.10 35.2-51.9
Males 54 53.5+3.38 48.1-62.8
Females 48 57.0+4.03 52.1-66.7
2546 All 248 57.04£9.02 29.2-76.7
Juveniles 76 46.0+4.35 29.2-51.7
Males 89 61.8+5.13 49.2-73.4
Females 83 61.8+6.30 52.0-76.7

4 =1 J n’; o (] q’:
910157139 2 uaaslfinudivuiaves SVL veananwsduazinaiil sindediaisaesdl
Lifinnuuananfusdalifeddgneada Tasvuranagindomiiny 53.543.38 uy uaz

61.8+5.13 w 13l 2546 LAz 2546 AR 19U (neLllo TUU1IR 57.024.03 Y UL 61.8+6.30 Uy 1yl
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4 o o A v
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unuo1y 1 1 (One LAG one year hypothesis) Taunmdunusszninerguazyuiadidinin
AawidlaveszoyndauSugillavesnans (Snout-vent length, SVL) iflu'liudnuadanini oa

Tawuh r = 0.7332 Tl w.a. 2545 wag = 0.7107 Tl w.7. 2546 (A NA 9b)
(a)
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60 - o

(o} o]

50 -
40 - o
30 -

SVL(mm)

20 y = -1.3236x? + 16.832x - 0.1636
10 l R? = 0.7332
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(b)

8
o

y = -1.6698x2 + 20.161x - 1.4408
R? = 0.7107

4 L L ' A ’
MR 9 naannuduNU TN IN0IgIaY SVL 401998 130UTR (Kaloula mediolineata)

() Tudlw.er. 2545 (b) TWlln.7. 2546

a g o a & v -
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deyad e guazvInavednhnnszlou (Glyphoglossus molossus)

az’r’uﬂamqmm sathnnszlon (Glyphoglossus molossus)
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SR SENE NN o
$1u7u 2 1du dadiegniidy 23]

o e 4
AN 10 naaauduiiaeny (LAGs) vesaahnnsyToau
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i 12 naaaduiisey (LAGs) vee01hnnsy Toud i 5 i daliogminiu 571
NUENtie): BM = Bone Marrow Cavity
LAG = Line of Arrested Growth = |& uu'qmq

RL = Resorbtion Line

A oy L
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VUIAVBIAIAN
M99 3 uaRIvNAd I (SVL) veadathnnsz Touseninggl 25452547 (mideidiu wu)
Year Sex N Mean+SE Range
2545 Male 46 63.02+0.60 52.9-69.2
Female 67 70.81+0.68 58.8-86.1
2546 Male 104 56.33+0.40 46.0-66.6
Female 100 52.28+0.83 35.0-72.6
2547 Male 34 64.37+0.96 49-66.4
Female 34 59.19+0.66 52.5-79

A g 1 T 1 @ v =

5190 3 uaaaliiuhvnaveunsaglivuialnginiunendioluil 2546 daudredraluil

2545 aadisfivuialuginiidafednaliviud iy n1aata (P<0.05, t-Test) wazuoneImiu 1ile
>

nlSemionlumemdsidunudn nanaduazinenliovesll 2545 Tuuralnginiunaduazineilo

4031 2546 DENNTBHIRYNADA (P<0.05, t-Test)
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Age of Glyphoglossus molossus feehdtl 2546
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Monthly Rainfall (1994-2003) at amphur Ban Tak, Tak Province
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LETTER OF INVITATION

Dr Wichase Khonsue
Department of Biology, Faculty of Science, Chulalongkorn University
Phyathai Road, Bangkok 10330

Fax : 0-2218-5386 : e-mail : wichase/@sc.chula.ac.th
12 April 2004
Dear Dr Wichase Khohme‘

The University Network for Wetland Ecology and Conservation Trainings in the Mekong
Region is implementing its second international training course. titled “Wetland Ecology and
Management in the Lower Mckong Basin®™, 10-30 May 2004 in Thailand. The Faculty of
Envircnment and Resource Studies. Mahidol University is honoured to be the host of this

training course.

ILis my pleasure to invite you to participate in this training course us an invited instructor on the
topic Wetland Biot2 : Amphibians on May 12 : 13.00-15.00 hrs. 1 lecture Room # §
Faculty of Environment and Resource Studies. Mahidol University. ai Salayva.

Detziled training course programme is attached hercwith. Further contacts and arrangements
can be made with Dr Sansanee Choowaew, Course Director, at Tel : 66 2441 3000 exz. 162: Fax

: 66 2441 9509: e-mail : enscwednrahantac .

Your kind aceeptance of this invitation would be highly eppreciated. We look forward to
working with you at the Faculty of Environment and Resource Studies. Mahidol University,

Yours sincerely.

—_—Tr A

( Asscciate Profzssor Anuchat Poungsomlee)
Dean of the Faculty of Environmen: and Resource Srudies

Mahido! Unmiversity
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Size and Age Estimation by Skeletochronolgy of Edible Frog, Kaloula mediolineata From Tak

Province
Wichase Khonsue, Somsak Panha and Thosapol Chaiananporn

Department of Biology, Faculty of Science, Chulalongkorn University
Phayathai, Bangkok 10330 Thailand

Abstract--- Skeletochronological method was used to study population of edible frog, Kaloula
mediolineata, collected in May 2002 and 2003 from Tak Province. Data on age at first reproduction,
age structure, longevity, and growth pattern were obtained and analyzed. Comparison of data between
two years shows that age structures did not differ significantly (Mann-Whitney U-test). In both
populations, age range is 3 to 6 years old; age at first reproduction is 3 year; and longevity is at least 6
years. In contrast, we found slight increase in size of both sex. Size of male frogs was 53.5+3.38 mm
(N=54, Range 48.1-62.8) in 2002 and 61.8+5.13 mm (N=89, Range 49.2-73.4) in 2003. Size of
female frogs increased from 57.0+4.03 mm (N=49, Range 52.1-66.7) in 2002 to 61.8+6.30 mm
(N=83, Range 52.0-76.7) in 2003. Growth patterns of 2002 and 2003 show that after frogs attained

maturity, growth rate was slow.

Keywords--- Kaloula mediolineata, Skeletochronology, Age structure, Growth pattern, Tak Province
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Inssadinkszsnsve 818 130uVn Kuloula mediolineats Mlusrmisludmianin
Population Structure of Fdible Frogs Kaloula mediolineata in Tak Province
TN SRR ITR TR E T\t SV AT

Photsapol Chaianunporn and Wichase Khonsue*

Department of Biology. Faculty of Science, Chatalongkoere Uiniversity:

Pob: 0-2208-0238, c-mail. wichase harchulacac. th

Abstract:  Population siruchure of edible trogs Kalowla medolineiira, collected e
utifized pepulation in May. 2002 and 2003 in 1ak Province. were studied abowr AL
were estinated by using sheldochionology techinique and size-fregueney histogra:
methads, Matures-puvenile satio and sex ritio in both populations were determine
rom sheletochronology data, ages of trogs were estimated 1o be between 3 10 6 v
Age structure of 2002 and 2003 samples did not differ signilicantly (Mann-Whitne-
tisgesty by both skeletochronology (P=1.000) and size-liequency histogram methid
A7 0408y The mature-juvenile ratio was signiticantly dilerent (7. P = 0.000). On i
other hand. sex ratio of iwo years was not statistically ditTerent ¢y’ P = 0.884) {ratie i .
2010622 in 2002 7 5P - 0,647 in 2003). This population structure data may he |

used for status assessment and conservition of this edible fiops. |

hev Words: Aclowd:a niediolineata, age struciare, sheletochronology icchnigiie, size-
frequency histogram, sex ratio
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