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Species identification of rhino horns based on molecular biology study

* *
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Abstract

Ouitavon K.; J. Phetkhong, W. Karinthanyakit, K. Penchart and B. Marcheaw. 2012. Species
identification of rhino horns based on molecular biology study. Wildlife Yearbook

13, 1-11.

Molecular biology techniques play an important role for wildlife forensic work
nowadays, which are used as an investigative tool in wildlife law enforcement. In many cases,
there are problems found in confiscated animals’ species identification, especially carcass or

tissue of similar in appearance, which cannot identify by using only morphological characteristics.
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Genetic data can be effectively utilized in the species identification with high accuracy and high
reliability. In this study, DNA sequences of the mitochondrial cytochrome b (cyt b) gene were
used to identify the species of six rhino homs. The identity of the newly amplified sequences was
determined through basic local alignment search tool (BLAST) searches of GenBank. The result
found that genetic information of the rhino horns was highly similar to the cyt b DNA sequences
of the white rhinoceros “Ceratotherium simum”. Moreover, the reconstructed phylogeny based
on the Neighbor-joining (NJ) revealed that all rhino horn samples were closely related to
Ceratotherium simum with highly statistical support. This finding indicates that all six rhino horn

samples are the part of white rhinoceros, Ceratotherium simum, which is originated in Africa.
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gndnivn Aliamnsoduunsialdannslédnumeniedugiu wuderdueToizvelse ag
uausn fifagtuinisdnasvienetuegrsianguune waeduulfufiasniausuusanndty
uansafiduresnansiulianansoduunsinvewusaldodsdnay WeRasanandnumsvosmousn
Wigaograier Fremiinisnsanaeuteyamatugnssiaduniunumd dyitamisatunld

Tunsseysinvasdnivindeladninnugnses wiugn waslinnuieiiog

Tagtumennusyiimtmemetiaiuginelussauluana Jsladinisinteyans
wugnssuanldlunsaivayunsinduunddidinlaegaivssansnm Jeyaluszauluanaliaosseiu
& [y a v a a [ 1 Y v a < I~ d'Q ) £ 1
Ao s¥aulUsAU UagsEauAue (33asm1, 2543) uanuinteyaszaunidueilunteuiunldunnnd

= Yo ) a ' L 4 Ao % ° |
Weawniduiudnuae (character) 11111071 waziloamihuildaunsatiunandiula wazeny
] M Y a v (Y] a < [l = 1 a [} 2
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(Ceratotherium simum; Accession number: YO7726) wsaa (Diceros bicornis; Accession number:
FJ905814) LLInguIMI vﬁaﬂsse@j (Dicerorhinus sumatrensis; Accession number: FJ905816) LInAUY
(Coelodonta antiquitatis; Accession number: FJ905813) wSABUWRE (Rhinoceros unicornis; Accession
number: X97336) wazl3nudn (Rhinoceros sondaicus; Accession number: FJ905815) Naﬁl@f%ﬁﬂﬂ
AaszvimaNuduusnIugnIsulegldis Neighborjoining  (NJ) warUssiiussiumundeiuues

AMINFUNUSAING1IAETS bootstrap ATz 1,000 91 Inglalusinsi MEGA version 4.0
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Gen Bank laglglusunsu Blastn wuinaisuianalolnaludiuaesdu Cyt b v8si19819UBUIATN 6
fegne Adnenuanuianalelnaludiuresdu Cyt b ¥8ausa (Ceratotherium simum; Accession

number: YO7726) 1nnilan shefenuiviiou (Max Identity) Wiy 93 % (nwil 4)

Ml 2 pamsiiudsinafdwelutuduvedu Cyt b 14e Primer a0 L14724A

wag H15149 fyuiaanugnvesasuiuaUseana 400 Alua
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>Rs1l
ATGACTAACATCCGTAAATCTCACCCATTAATCAAAATTATCAACCATTCATTCATCGATCTGCCCACCCCATCA
AACATTTCATCCTGATGAAATTTTGGCTCCCTACTAGGAATGTGCTTAATCTTACAAATTCTAACTGGACTATTC
CTTGCTATGCACTACACACCAGACACAATAACTGCCTTTTCATCTGTCTCCCACATCTGTCGAGATGTGAATTAT
GGCTGAATTATCCGCTACCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCTATTCATCCACGTAGGACGC
CGCCTCTCTTACGGATCATACACCTTCCTAGAAACCTGAAACATCGGAATTATCTTGCTATTTACTCTAATAGCC
ACCGCATTCATAGGCTACGTCCTACCATGAGGACAAATATCATTCTGAGGGG

>Rsls
ACATAGAACACCTAAATGACTAACATCCGTAAATCCCACCCATTAATCAAAATTATCAACCACTCATTCATCGAT
CTGCCCACCCCATCAAACATTTCATCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACAAATT
CTAACCGGACTATTCCTTGCCATACACTACACACCAGACACAATAACTGCCTTTTCATCTGTCGCCCATATCTGC
CGAGACGTGAATTATGGCTGAATTATCCGCTACCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCTATTC
ATCCACGTAGGACGCGGCATCTATTACGGATCATACACCTTCCTAGAAACCTGAAACATCGGAGTTATCTTACTA
TCTACTCTAATAGCCACCGCAGTCATAGGCTACGTCCTACCATGAGGACAAATATCT

>Rs21
AACTACAAGAACACCTAATGACTAACATCCGTAAATCCCACCCATTAATCAAAATCATCAACCACTCATTCATCG
ATCTGCCCACCCCATCAAACATTTCATCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACAAA
TTCTAACCGGACTATTCCTTGCCATGCACTACACACCAGACACAACAACTGCCTTTTCATCCGTCGCCCATATCT
GCCGAGACGTGAATTATGGCTGAATAATCCGCTACCTCCATGCCAACGGAGCATCCATATTTTTTATCTGCCTAT
TCATCCACGTAGGACGTGGCCTCTCTTACGGATCATATACCTTCCTAGAAACCTGAAACATCGGAATTATCTTGC
TATTTACCCTAATAGCCACTGCATTCATAGGCTACGTCTTACCATGAGGACAAATATCT

>Rs2s
GTAAATCCCACCCACTAATCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATCTCAGCCT
GGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACAAATTCTAACCGGACTATTCCTTGCCATACACT
ACACACCAGACACAATAACTGCCTTCTCATCTGTCGCCCATATCTGTCGAGACGTGAATTACGGCTGAATTATCC
GCTATCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCTATTCATCCACGTAGGACGCGGTATCTATTACG
GATCATATACCTTCCTAGAAACCTGAAACATCGGAGTTATCTTACTATTCACTCTAATAGCCACCGCATTCATAG
GCTACGTCCTACCATGAGGACAAATATCAT

>Rs31
TAGATCCCACCCACTAATCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATCTCATCCTG
ATGAAATTTTGGCTCCCTGCTAGGAATCTGCTTAATCTTACAAATTCTAACCGGACTATTCCTTGCCATACACTA
CACACCAGACACAATAACTGCCTTCTCATCTGTCACCCATATCTGTCGAGACGTGAATTATGGCTGAATCATCCG
ATACATCCATGCCAACGGAGCATCCATATTCTTTATCTGCCTATTCATCCACGTAGGACGCGGCATCTACTATGG
ATCATATACCTTCCTAGAAACCTGAAACATCGGAGTTATCTTACTATTCACTCTAATACCCACCGCATTCATAGG
CTACGTCTTACCATGAGGACAAATATCATTCTGAGGGGCA

>Rs3s
ATGACTAACATCCGTAAATCTCACCCATTAATCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCA
AACATTTCATCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACAAATTCTAACTGGACTATTC
CTTGCCATGCACTACACACCAGACACAATAACTGCCTTTTCATCCGTCACCCACATCTGCCGAGATGTGAATTAC
GGCTGAATTATCCGCTACCTCCATGCCAACGGAGCATCCATATTTTTTATCTGCCTATTCATCCACGTAGGACGT
GGCATCTCTTACGGATCCTACACCTTCCTAGAAACCTGAAACATCGGAATTATCTTGCTATTTACCCTAATAGCC
ACTGCATTCATAGGCTACGTCTTACCATGAGGACAAATATC

anf 3 arnuilralevaludiuuesdu Cyt b UpIRIDEIIUBLIANY 6 FU
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naannsiaruilanalenaludiuvesdu Cyt b yeafnagaueusAI 6 Hegnsld
Wisuiisuaumiion (multiple sequence alignment) Auaiduiinndlelualudiuvesdu Cyt b
VIUIAV (Ceratotherium  simum; Accession number: Y07726) uwsaan (Diceros bicornis)
WINENIRTT 3enTEY (Dicerorhinus sumatrensis) WiAdU (Coelodonta antiquitatis) WsABULAY

(Rhinoceros unicornis) wagwsnvin (Rhinoceros sondaicus) WHaRININA 5

Blast:Rs21 - Windows Internet Explorer

- |:3 ttp:ffblast.nebianim. nib, govBlast cg v| 3 || X I:—‘ i

it Wiew Favorites  Tools  Help X @Convert - @Selact

ites | 558 ﬂ Suggested Sites ~ @ | Free Hotmall @ | Web S =ry T

BlastiRs?] [ fa - B - L oo Page

Descriptions
Legend for links to other resources: III UniGene E GEQ E Gene E Structure E'II Map Viewer ﬂ PubChem BioAssay

Sequences producing significant alignments:

. D S Max Total Query [ E Max
aige sl Epics score score coverage — wvalue ident
Ceratotherium simum complete mitochondrial DNA sequence 582 682 93% 0.0 93%

Ceratotherium simum nuclear cyth, tRNA-Thr and tRNA-Pro pseudoge 654 654 84% 0.0 94%
Dicergs bicornis mitochondrion, complete genome 536 536 93% Ge-179 91%
Dicerorhinus sumatrensis mitochondrion, complete genome 508 609 93% 8e-171 89%
Coelodonta antiguitatis mitochondrion, complete genome 594 594 93% 2e-166 88%
Rhinoceros unicornis complete mitochondrial genome 592 592 93% Ge-166 89%
Diceros bicornis isolate CT cytochrome b gene, complete cds; mitoct 581 581 84% le-162 91%
Rhinoceros sondaicus mitochondrion, complete genome 572 572 93% Ge-160 87%
D.bicornis mitochondrion cytb gene for cytochrome b 551 551 84% 2e-153 89%
Equus asinus complete mitochondrial genome 545 545 93% 8e-152 86%
Dicerarhinus sumatrensis mitochondrial cytb gene for cytochrome b 536 536 84% 4e-149 88%
Coelodonta antiquitatis isolate HS12 cytochrome b gene, complete c 533 533 84% Se-148 38%
Coelodonta antiquitatis isolate PIN3342-103 cytochrome b (cyth) ge 527 527 84% 2e-146 88%
Coelodonta antiguitatis isolate HS14 cytochrome b gene, complete ¢ 318 513 84% 1e-143 87%
Rhinoceros sondaicus mitochondrial cytbh gene for cytochrome b 515 515 84% 1e-142 87%

a ™ = o v a | a o ! v o o
AINN 4 ﬂ']iL‘lJiEJ‘UL‘VlfJ‘Uﬁ’]WUU’JﬂaI@VLV](’ﬂuﬁ?umaﬂﬂu Cyt b VDINIDYNNUDLIANUAINU

fhndlelnaneglugiuteya GenBank
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Rs21 AACTACA-AGAACACCTAA-TGACTAACATCCGTAAATCCCACCCATTAA 48
Rs3s e A-TGACTAACATCCGTAAATCTCACCCATTAA 31
Rsls --—-ACATAGAACACCTAAATGACTAACATCCGTAAATCCCACCCATTAA 46
Rs1l e A-TGACTAACATCCGTAAATCTCACCCATTAA 31
Rs2s e GTAAATCCCACCCACTAA 18
C_simum_YO07726 & —mmmmmmm ATGACTAACATCCGTAAATCCCACCCACTAA 31
Rs3l e TAGATCCCACCCACTAA 17
D_bicornis_FJ905814 = = —————mmmmmm ATGACTAACATCCGTAAATCCCACCCACTAA 31
D_sumatrensis_FJ905816 = = ———————————mmmmm ATGACCAACATCCGCAAATCCCACCCACTAA 31
C_antiquitatis_FJ905813 =  —————————— ATGACTAACATCCGCAAATCCCACCCACTAA 31
R_unicornis_X97336 = o ————mmmmmmmmm ATGACTAACATCCGTAAATCTCACCCACTAG 31
R_sondaicus_FJ905815 = = = ————————mmmmmm ATGACTAACATTCGCAAATCTCACCCATTAA 31
* Khkk Khkkkkk Kk
Rs21 TCAAAATCATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATT 98
Rs3s TCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATT 81
Rsls TCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATT 96
Rs1l TCAAAATTATCAACCATTCATTCATCGATCTGCCCACCCCATCAAACATT 81
Rs2s TCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATC 68
C_simum_YO07726 TCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATC 81
Rs3l TCAAAATTATCAACCACTCATTCATCGATCTGCCCACCCCATCAAACATC 67
D_bicornis_FJ905814 TCAAAATTATCAATCACTCATTCATCGACCTACCCACCCCATCAAACATT 81
D_sumatrensis_FJ905816 TCAAAATTATCAGCCACTCATTTATCGACCTGCCTACCCCATCAAACATT 81
C_antiquitatis_FJ905813 TCAAAATTATCAACCACTCATTCATCGACCTACCCACCCCATCAAACATC 81
R_unicornis_X97336 TTAAAATCATCAACCACTCATTCATCGACCTACCTACCCCATCAAACATC 81
R_sondaicus_FJ905815 TCAAAATTATTAACCATTCATTCATCGACCTACCTACCCCATCAAACATT 81
Rs21 TCATCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACA 148
Rs3s TCATCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACA 131
Rsls TCATCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACA 146
Rs1l1 TCATCCTGATGAAATTTTGGCTCCCTACTAGGAATGTGCTTAATCTTACA 131
Rs2s TCAGCCTGGTGAAATTTTGGCTCCCTGCTAGGAATGTGCTTAATCTTACA 118
C_simum_YO07726 TCAGCCTGGTGAAATTTTGGCTCCCTGCTAGGAATCTGCTTAATCTTACA 131
Rs31 TCATCCTGATGAAATTTTGGCTCCCTGCTAGGAATCTGCTTAATCTTACA 117
D_bicornis_FJ905814 TCAGCCTGATGAAATTTTGGCTCCCTACTAGGAATCTGCCTAATCCTACA 131
D_sumatrensis_FJ905816 TCATCCTGATGAAACTTTGGCTCCCTACTAGGAATCTGCTTAATCTTACA 131
C_antiquitatis_FJ905813 TCATCCTGATGAAACTTCGGCTCCCTATTAGGAATCTGCCTAATCCTACA 131
R_unicornis_X97336 TCATCTTGATGAAACTTTGGCTCCCTGTTAGGAATCTGCTTAATCTTACA 131
R_sondaicus_FJ905815 TCATCTTGATGAAACTTTGGCTCCCTATTAGGAATCTGCTTAATCTTACA 131
Rs21 AATTCTAACCGGACTATTCCTTGCCATGCACTACACACCAGACACAACAA 198
Rs3s AATTCTAACTGGACTATTCCTTGCCATGCACTACACACCAGACACAATAA 181
Rsls AATTCTAACCGGACTATTCCTTGCCATACACTACACACCAGACACAATAA 196
Rs1l1 AATTCTAACTGGACTATTCCTTGCTATGCACTACACACCAGACACAATAA 181
Rs2s AATTCTAACCGGACTATTCCTTGCCATACACTACACACCAGACACAATAA 168
C_simum_Y07726 AATTCTAACCGGACTATTCCTTGCCATACACTACACACCAGACACAATAA 181
Rs31 AATTCTAACCGGACTATTCCTTGCCATACACTACACACCAGACACAATAA 167
D_bicornis_FJ905814 AATCCTAACCGGACTATTTCTTGCCATACATTACACACCAGATACAACAA 181
D_sumatrensis_FJ905816 AATCCTAACCGGACTATTCCTCGCAATACATTACACACCAGACACAACAA 181
C_antiquitatis_FJ905813 AATCTTAACCGGACTATTCCTCGCAATACACTACACACCAGACACAACAA 181
R_unicornis_X97336 GATCCTAACAGGACTATTCCTTGCCATACACTACACCCCAGACACAACAA 181
R_sondaicus_FJ905815 GATCCTGACAGGACTATTCCTTGCCATACACTACACCCCAGACACAACAA 181
Rs2l1 CTGCCTTTTCATCCGTCGCCCATATCTGCCGAGACGTGAATTATGGCTGA 248
Rs3s CTGCCTTTTCATCCGTCACCCACATCTGCCGAGATGTGAATTACGGCTGA 231
Rsls CTGCCTTTTCATCTGTCGCCCATATCTGCCGAGACGTGAATTATGGCTGA 246
Rs1l CTGCCTTTTCATCTGTCTCCCACATCTGTCGAGATGTGAATTATGGCTGA 231
Rs2s CTGCCTTCTCATCTGTCGCCCATATCTGTCGAGACGTGAATTACGGCTGA 218
C_simum_YO07726 CTGCCTTCTCATCTGTCGCCCATATCTGTCGAGACGTGAATTACGGCTGA 231
Rs31 CTGCCTTCTCATCTGTCACCCATATCTGTCGAGACGTGAATTATGGCTGA 217
D_bicornis_FJ905814 CTGCCTTCTCATCTGTTGCCCACATCTGTCGAGACGTAAACTACGGCTGA 231
D_sumatrensis_FJ905816 CCGCCTTCTCATCCGTAGCCCACATCTGTCGAGACGTAAACTACGGTTGA 231
C_antiquitatis_FJ905813 CCGCCTTTTCATCCGTAGCCCACATTTGCCGAGATGTAAACTACGGCTGA 231
R_unicornis_X97336 CCGCCTTTTCATCCGTCACCCATATCTGCCGAGACGTAAATTACGGCTGA 231
R_sondaicus_FJ905815 CTGCCTTTTCATCCGTAGCCCATATCTGCCGAGACGTAAATTACGGCTGA 231

*h Kk KkKkkKk Kk Kk kk Kk kkk

2n#l 5 wan13vi1 multiple sequence alignment vasanauiinalelnaludiuaesdiu Cyt b
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Rs21 ATAATCCGCTACCTCCATGCCAACGGAGCATCCATATTTTTTATCTGCCT 298
Rs3s ATTATCCGCTACCTCCATGCCAACGGAGCATCCATATTTTTTATCTGCCT 281
Rsls ATTATCCGCTACCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCT 296
Rs1l ATTATCCGCTACCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCT 281
Rs2s ATTATCCGCTATCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCT 268
C_simum_YO07726 ATTATCCGCTATCTCCATGCCAACGGAGCATCCATATTCTTTATCTGCCT 281
Rs3lI ATCATCCGATACATCCATGCCAACGGAGCATCCATATTCTTTATCTGCCT 267
D_bicornis_FJ905814 ATTATCCGCTACCTACACGCTAACGGAGCATCCATATTCTTTATCTGCCT 281
D_sumatrensis_FJ905816 ATTATCCGCTACACCCATGCCAACGGAGCATCCATATTCTTCATCTGCCT 281
C_antiquitatis_FJ905813 ATAATCCGCTACACCCACGCCAACGGAGCATCCATATTTTTCATCTGCCT 281
R_unicornis_X97336 ATAATTCGCTACCTCCATGCCAACGGAGCATCCATATTCTTCATCTGCCT 281
R_sondaicus_FJ905815 ATAATTCGCTACCTCCATGCCAACGGAGCATCCATATTCTTCATCTGCCT 281
**k Kk Kk KKk ** Kk
Rs21 ATTCATCCACGTAGGACGTGGCCTCTCTTACGGATCATATACCTTCCTAG 348
Rs3s ATTCATCCACGTAGGACGTGGCATCTCTTACGGATCCTACACCTTCCTAG 331
Rsls ATTCATCCACGTAGGACGCGGCATCTATTACGGATCATACACCTTCCTAG 346
Rs1l ATTCATCCACGTAGGACGCCGCCTCTCTTACGGATCATACACCTTCCTAG 331
Rs2s ATTCATCCACGTAGGACGCGGTATCTATTACGGATCATATACCTTCCTAG 318
C_simum_YO07726 ATTCATCCACGTAGGACGCGGTATCTATTACGGATCATATACCTTCCTAG 331
Rs3lI ATTCATCCACGTAGGACGCGGCATCTACTATGGATCATATACCTTCCTAG 317
D_bicornis_FJ905814 ATTCATCCATATAGGACGCGGCCTCTATTACGGATCCTACACCTTCCTAG 331
D_sumatrensis_FJ905816 ATTTATCCACGTAGGACGAGGCCTCTACTACGGATCCTACACCTTCCTAG 331
C_antiquitatis_FJ905813 GTTCATCCATGTAGGACGAGGCCTTTACTACGGATCCTATACCTTCCTAG 331
R_unicornis_X97336 ATTTATTCATGTAGGACGAGGCCTTTACTATGGATCTTACACCTTCCTAG 331
R_sondaicus_FJ905815 ATTTATTCATGTAGGACGAGGCCTTTACTACGGATCTCACACCTTCCTAG 331
**k Kk Kk R * * * *xk
Rs21 AAACCTGAAACATCGGAATTATCTTGCTATTTACCCTAATAGCCACTGCA 398
Rs3s AAACCTGAAACATCGGAATTATCTTGCTATTTACCCTAATAGCCACTGCA 381
Rsls AAACCTGAAACATCGGAGTTATCTTACTATCTACTCTAATAGCCACCGCA 396
Rs1l AAACCTGAAACATCGGAATTATCTTGCTATTTACTCTAATAGCCACCGCA 381
Rs2s AAACCTGAAACATCGGAGTTATCTTACTATTCACTCTAATAGCCACCGCA 368
C_simum_Y07726 AAACCTGAAACATCGGAGTTATCTTACTATTCACTCTAATAGCCACCGCA 381
Rs3l AAACCTGAAACATCGGAGTTATCTTACTATTCACTCTAATACCCACCGCA 367
D_bicornis_FJ905814 AAACCTGAAACATCGGAGTTATCCTACTATTTACCCTAATAGCCACTGCA 381
D_sumatrensis_FJ905816 AAACCTGAAATATCGGAACCATCCTCCTACTTACCCTAATAGCTACAGCA 381
C_antiquitatis_FJ905813 AGACCTGAAACATCGGAACCATCCTCCTACTCACCCTAATAGCCACAGCA 381
R_unicornis_X97336 AAACTTGAAACATTGGAATTATCCTACTATTTACCCTAATAGCCACAGCG 381
R_sondaicus_FJ905815 AAACTTGAAACATCGGAATCATCCTACTACTTACCCTAATAGCCACAGCG 381
* Kk Khkkkk Kk kkk **k*k K Kkhkk *k Khkkkkk K Kk Kk
Rs21 TTCATAGGCTACGTCTTACCATGAGGACAAATATCT ———————————- 434
Rs3s TTCATAGGCTACGTCTTACCATGAGGACAAATATC————————————- 416
Rsls GTCATAGGCTACGTCCTACCATGAGGACAAATATCT-—-—————————- 432
Rs1l1 TTCATAGGCTACGTCCTACCATGAGGACAAATATCATTCTGAGGGG-- 427
Rs2s TTCATAGGCTACGTCCTACCATGAGGACAAATATCAT ——————————- 405
C_simum_Y07726 TTCATAGGCTACGTCCTACCATGAGGCCAAATATCCTTCTGAGGGGCT 429
Rs3l TTCATAGGCTACGTCTTACCATGAGGACAAATATCATTCTGAGGGGCA 415
D_bicornis_FJ905814 TTTATAGGCTATGTCCTACCATGAGGCCAAATATCTTTTTGAGGAGCC 429
D_sumatrensis_FJ905816 TTCATAGGCTACGTCCTACCATGAGGTCAAATATCCTTCTGAGGAGCC 429
C_antiquitatis_FJ905813 TTCATAGGCTACGTCCTACCATGAGGCCAAATATCCTTCTGAGGAGCC 429
R_unicornis_X97336 TTCATAGGTTACGTCCTACCATGGGGCCAAATATCCTTCTGAGGAGCT 429
R_sondaicus_FJ905815 TTCATAGGCTACGTCCTACCATGAGGTCAAATATCCTTCTGAGGGGCT 429

* Kkkkhk kk hhkk

AT 5 (fid) wan19i1 multiple sequence alignment vasaduihadlolnaludiuvesdiu Cyt b

YDIAIDYNUBLIANY 6 M98 WIBULNEUAULIATTADUS BN 6 BN

NAUITY BAYIIEUAUAITLNNLITY UseanT 2554 Wildlife Yearbook 13 (2011)



-10 -

89 Ceratotherium simum Y07726

59 Rs3l
99 —  Rsls

72

Diceros bicornis FJ905814

Dicerorhinus sumatrensis FJ905816

90
92 Coelodonta antiquitatis FJ905813

Rhinoceros unicornis X97336

98 |
‘ Rhinoceros sondaicus FJ905815

E—
0.01

AT 6 Phylogenetic tree memmé’mﬁuémwﬁuqﬂismaa&haehquaLLimVT’ﬂ 6 #9819 (Rs1l,
Rsls, Rs2l, Rs2s, Rs3l @z Rs3s) AuLsAv1 (Ceratotherium simum) w3aen (Diceros
bicornis) LLiﬂqmm’m%ﬂﬁzﬁ (Dicerorhinus sumatrensis) k3nUU (Coelodonta
antiquitatis) wsadULAY (Rhinoceros unicornis) Wagsnwa1 (Rhinoceros sondaicus) 1ay
nadoUANLLT oTURE3S Bootstrap 411421 1,000 41 91nlUsunsy MEGA version 4.0

wansliiuindegauausans 6 Mmedrsmdnlunquiieniuiuusavna (Ceratotherium

simum) AESTAUATILIR 9311 99%

Ha?laa1nn1991 multiple  sequence  alignment unludAsizimIAuduRUS
naugnssulagldis N waiilduanaduguanuduiusvessulsl (Phylogenetic tree) fan1wil 6 &

wandlALuINGI9E19UB LI 6 10879 (Rs1l, Rsls, Rs2l, Rs2s, Rs3l uag Rs3s) saudndungy

=

WeauiukInu1 (Ceratotherium simum) AIE5EAUANNTBNIUENNE 99% HaNlAUUWITUBUIATIY

o

6  Feg19tuTuNeIRILIAVIY LAl NINTAUNTIAMUFURUSITIITAUINITNUI LI AU

=

ANNFNRUEINIUENSSUANaTATULIAAT (Diceros  bicornis) inniian naladianuaenndesiv

9
[

WNAIDIAULAZAITHNINTZANBVDILIA LasLIAv1IkaskIas 1t durdannulatunIvkonsni diu
wsndn 3 vRennulundIvieidey A LLimjmmm%mzﬁ (Dicerorhinus sumatrensis) WINDULAE
(Rhinoceros unicornis) WaglsaAv31 (Rhinoceros sondaicus) TIxfawsANARUSLULEIREUIAVY

' Ly

(Coelodonta  antiquitatis) wuingnineglunquiiiiugnssulnadanu lngusaaumsvsensyy i
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ANNANTUENISRUgN IS TNATaduLsAvuIINTIge diuusnduiesasusnyintundaluviandl

ANNFLTUSNIsTUgNIsulnaTafY

A3UNan1sANE

msfnyluaaiussaunadfalunisatnfiduennuense warannsafuTnafisu
wludinvedu Cyt b lagldelnsiues L14724A uag H15149 10 wannsiesevaiduiinglelng
Tudhuvesdu Cyt b vesiiogsususafidilinsuriannisnig Ae mahluisudisuiugudeya
arvuiindlelnaaina NCBI 115911 Multiple sequence alignment Wagn158319ANLEURUSLTS
FIu1n15 (Phylogeny) ﬁiﬂlﬁjﬂﬁiaﬁhﬂuaLLiﬂﬁI‘ﬂUﬂﬁﬁﬂUﬁﬂ%ﬁﬂ‘ﬁ, Ao UDYDILIAVID

(Ceratotherium simum)

Brsildannsanwaded anunsoilulszgndldlunufigaivingiudug nsaws
oeBsmansafigatiavesdn ithwesnasiiléannsiunuitiuiudueoeviesindnin il
annsaduunelaldainnslddnvasmedugu  dunavesdduinndlelnddldduldiaiudig
grudeyariugnssudnitn  ethluliusslemidmsududeyaiugnssundiouiisuiudn vl

nswsianely

LONE1591999

v ¢ v ¢ (%

nauauddednivn. 2552 dndvranuludsemalng. dridneusnudnivn nsugnetudnin

waEWUGNY, NTANN.

§ Aa ay

3385191 NITUGA. 2543, WUFNTIUVRINIALTATEATUSKALNITIATIERANUAUTUSTITANINTT

vaallaiug. aoniuwideuariniuniugnssudndti. nsudseus, ngamne,

funn FeuseasAav. 2547, anuduiusigaiinuinisvesussluana Encephalartos (Zamiaceae)
Ineldinalla RAPD (Random Amplified Polymorphic  DNA). AneniinusuSgeln,

UMINY RN YATANERS.

anduideInermansuazinaluladuisuseinalne. 2540. Wouazdninlnaazgyiuglulsenalne.

a1videtiiaaine) yatisAuasesdniviuasnssunvuialsendlne. Aanmaims, nanm.
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Molecular genetics based subspecies identification in tigers

*

ndinn guands A3ILNTAl NI 359589 NSWSyayAin nameIns Wi R wazusIaIII) diden

*

UNANED

o a

ndinn 80195 933810300 YIRS 339509 NSWVSYYAY  ngeeans WieIR  wasusInasIa
fiden. 2555, msuunmeiugdesveadelasianmsuisuiiisudeyamaiugnsy.
i 13-25. U avIuIT8 UarTIeNINAINN 1IN Usedrd 2554,  nguwidy
dnivn ddneysnednivn nsugnetuuiand dndvn waziiudity. ngamwe.
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Haqsudelass (Panthera tigris) SanewusiigensiiTineg (Extant subspecies) S1uautisdu
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vululnpounsgamdue (Mitochondrial DNA) @uwisdu Cytochrome b (Cyt b) waz NADH
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Multiple sequence alignment Waz n15a519 Phylogenetic tree Wudwqmﬁaiﬂiqﬁy’q 2 2 Juane
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desnnsinuiifnuuludiuveslalneounisaiidue dedunemsiumausiviniy Feaguld
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Abstract

Ouitavon K, J. Phetkhong, W. Karinthanyakit, K. Penchart and B. Marcheaw.. 2012. Molecular

investigation for sex identification in tigers, Panthera tigris. Wildlife Yearbook 13, 13-25.

Nowadays, the extant subspecies of tigers “Panthera tigris” consist of six
subspecies. Based on morphological characteristics, tiger subspecies designation is very
difficult since their highly similar morphology and this may lead to a hybrid cross between
different subspecies in captive tiger populations, such as in the DNP Wildlife Breeding Station.
Genetic data is now becoming a key investigative tool to investigate an evidence sample
including tiger subspecies identification. In this study, three tiger samples (two blood samples
of tiger cubs and fecal sample of suspected mother) were identified based on the two
markers of mitochondrial cytochrome b (cyt b) and NADH dehydrogenase subunit 2 (ND2)
gene sequences. The result was used to preliminary verify the family relationships among
them. These newly amplified sequences were compared to reference sequence data from
six extant tiger subspecies through multiple sequence alignment and phylogenetic
relationships reconstruction. The result from this study found that the genetic information
of the two tiger cubs was specific for Bengal tiger (P. t. tigris) but the suspected mother was
specific for Indochinese tiger (P. t. corbetti). Because mitochondrial DNA is passed through
the maternal line, thus the DNA profile between mother and offspring should be exactly
match. However, the result presented here revealed that the DNA profile between the two
tiger cub samples did not match with the suspected mother, indicating that they did not
familial related. This application of molecular technique in subspecies identification can be

applied for the genetic conservation management of captive tigers.
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Lﬁ'&ﬂﬂﬁﬁ NIBDLEIDAYNINNGDU NYDHAUEYIN Tlger WAZUUDINYANENT Panthera tigris

v v

Judnddesgnaieuiuy (Mammal) Sududaiiuiile (Order  Carnivora) — agluiidideuazuun

(Felidae) lnedmdudninfivuinlngfagnluredl auaaiunmnguuneglne delasedadudnivn

Auases Taounmiudainlndazgayiug (Endangered) uazdnegludndnuneian 1 (Appendix 1)
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WA (Panthera tigris balica) dwwidesysn 6 ateug lawn delassledise (Panthera tigris
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A9N13ANEN
1. AsaEiamouLe
afn3luiafidue (Genomic DNA) nidenvesgnidelnss 2 et (Fee1a Tigbl
waz Tigb2) Ineld38 Standard  phenol-chloroform  wazainyaveudelaselaiuainadle 1

fee1e (Fae8n9 TigM1) lagldatrend 593U QiAamp DNA Stool Mini Kit

2. mafiuUiinaiduelaeuiizen Polymerase Chain Reaction (PCR)
WiudSunaidueludiuvesdiu Cytochrome b (Cyt b) #ifianueivesdiiusud
Uszana 440 guua Tnelds Primer F991 C2339F waz T2893R (Luo et al., 2004) wagiiis3anaf
Bueludiuveadu NADH dehydrogenase subunit 2 (ND2) FafipnuenivesdiduiuaUseunos 442

diua Tneldg Primer J091 CO366F waz TI882R (Luo et al., 2004)

3. avivdeuNanIsiNUSamdwelasUfAsen PCR uazawintiudiuvesdu Cyt b

waz ND2 1nei8 Gel Electrophoresis

4. nswenaninALaweliu3and (DNA Purification)
BuAueiiUSIalAludvesdu Cyt b uay ND2 unidnndsuavasrusenau

guqﬁﬂwﬁauaaﬂimwm Nucleic Acid Purification Kit (GeneAid)

5. mMymannuiliaalelng (DNA Sequencing) Imaa'qéhaEJNﬁLLEJﬂﬂﬁ’@WU%@WéLLé’ﬂU
Apszimaisuihadlolne

6. mswWisuiguasuiiindlolnaludiuvesduy Cyt b way ND2 ¥03i0819gnide
lase Tighl uae Tigh2 uawdelasanalleditegna TigMl  Audiauiedlelndlugiuteya  NCBI

(httpy//blast.ncbintm.nih.gor/Blast.cgi) (ONA Blast) iilemsaaeuinduudninalevsfigoamviell

7. mawSeuiisudwuiladlelveludiuvesdiu Cyt b uag ND2 vesgnidelass Tighl

[y LY

wag Tigh2  uazdelasunadlefiegne TigM1  Audiduiiiadlelnalugiuteya NCBI (Multiple

=Y

sequence alignment) WloUszifiuanuwilownEonuuans1 s

8. MTESANUFLRUSITNIAIUINS (Phylogeny) Tnaldis Neighbor-joining (NJ) ay
Usaifiuseiumnuidesiuvesmuduiussinaisaeds bootstrap Sisizaisiuau 1,000 1 agld
TUsunsu MEGA version 4.0 Fsuanssasenunluguusuniauls (Phylogenetic tree) iilofigatinng

dunaanaiugnIsusiuiu

NAIUITY WATIIEUAUAILNWITY Usyanl 2554 Wildlife Yearbook 13 (2011)



-17 -

NANTSANEILAZIRSAING

aaa

nsiinUSunaRdue lududiuvasiiu Cyt b uaz ND2 Imaﬂgnsm PCR

Han1siNUSIaAweluiuduvesdy Cyt b waz ND2 vesdieg1gnidelase Tigbl
wag Tigh2 uavsregrudelasunedy TigM1 laglde Primer C2339F way T2893R dmsudu Cyt b
wawe Primer C9366F waz T9882R dmsudu ND2 lefudfiduevedu Cyt b NiiAnuenives

aRuLUaUszann 440 diua uazdu ND2 dmnugnvesdiduiuaUseann 442 aua dsausinglu

AN 1

500 AU

AW 1 RansaTIRdeUMSIS IS WS Gel electrophoresis Tae Lane 1-3 Whiugues
8 Cyt b 198 Primer C2339F/T2893R dAnuenidnduiuayseana 440 Aiua lng Lane 1 Ao
Megadalasunailly TigM1 uag Lane 2-3 Ao Aiogegnidalasa Tigbl way Tigh2 diu Lane
0-6 HuudauwesBu ND2 14 Primer CO366F /T9882R fimmenidiuiuaUssana 442 guua
9 Lane 4 fia Msgradalasanaile Tighl wag Lane 5-6 g fegwanidelase Tigbl uag
Tigh2

n1sissuiisuansuiianglolndludiuvesdu Cyt b uag ND2 vasidegnegnidalase Tigbl

wag Tigb2 uazflegradalasanddie TigM1 Audeyaainuiiandlainalugiudayadina
NCBI (DNA Blast

1. mswSsuiisuanauiinadlalnea ludiuvesdiu Cyt b

v A al

nMalSeuiisuaduiiandlelndludiuvestiu Cyt b vesgnidelasa Tigbl waz

Tigh2 fudeyadduindlolnaniieglugiudeya NCBI agldds Blastn wuindduiiadlelndves

e Y
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anidelasata 2 fegne adrefudduiindlelndludiuresdu Gt b veadelassmeiusivinea
P.t. tigris (Accession number: JF357968) mmﬁlqm AEAIAILIALDU (Max Identity) Windiu 99 %
drudelasanade Tiemt Sawuiaedlelnsiiedetusduinrdlolndludiuesdu Oyt bysade
Tasaanestugdulalvila Pt corbetti (Accession number: JF357971) 1nilgn fedAamiiou

WINAU 100 %

2. massuiisuanauiinndlalnaludiuvasdu ND2

PNMsUSeuiisudduindlelndludiuvesdiu ND2 vesgnidelase Tigbl wa Tigb2
fudeyaddutinalelndndeglugiudeya NCBI Tngld35 Blastn wuirdwuinadlelndvesgnide
Taseia 2 ¢ adefudiduiadlolndludiuresdu ND2 vesdelndsanewudiuinea Pt tigris
(Accession number: JF357968) 1nfian sneranumiloumintu 99 % drudelasanadly TigMl
fuiiduindlelndiindrefudiduinedlelndludiuvesiiu ND2 veadelasvansiuidulaleia

P.t. corbetti (Accession number: JF357971) 3nndign sheanamieusiniu 99 %

nswSsuiisudrduiiaaglainaludiuvastiu Cyt b uag ND2 vasfaagnegnidalase Tigbl uay

Tigb2 uagzilatruialasunalis TigM1 dudrduiiaagdlainalugiudaya NCBI  (Multiple

sequence alignment)

1. N5 Multiple sequence alignment Tugauwesgu Cyt b

HavINNsUneanuiadlelnaludiuvesdu Cyt b vewiegregnidelase Tighl uaz
Tigb2 uagegudelasuneides TigM1 lUiUSsulisuanumilau (Multiple sequence alignment)
fuawiuiiandlelndludiuresdiu Cyt b ngruteya NCBI veudslaseaneiugainegduiu 6 ae
g lowA eneiuguany (Pt jacksoni) 31U 5 698814 (Accession number: AY736634-AY736638)
anevusledise (Pt altaica) 3MW 1 @10879 (Accession number: AY736639)  anewugauls
(Pt. amoyensis) 31U 1 798819 (Accession number: AY736640) aneiiusgunns (Pt sumatrae)
91U 8 #0879 (Accession number: AY736641-AY736648) angwugiusnea (Pt tigris) 11U
6 #1981 (Accession number: AY736649-AY736654) wavanewusdulaluila (Pt corbett) 913U 4
3984 (Accession number: AY736655-AY736658)

maﬁié’wudﬁﬁﬁﬁ'uﬁmﬁialwﬁmmﬁaasmqﬂL?ﬁaim'ﬂ Tigb1 uag Tigh2 fimuaataadeiu

Suihndlelndueadelassaneiudiuanea (P, t. tigris) undign Tasarduiiandlolndmumien a1
Juihedlelnaviialaledu (€ daudunisaodelassuinea P. t tigris @auaisuilnalelnaves
feghadelasanadle TigMl danuaseadeiudmuinilelndvesdelassatenugdulalyila P,
t. corbetti unilan ladduindlolndndanudunzseidelasedulaleila P, ¢ corbett fio i
ndlelnssumiait 65 way 257 Fuduihndlelnsvinezitu (A) (397 1)
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FowSeuiiisudiuinnalelndluduvestiu Cyt b vesiiogsgnidelass Tighl way
Tigh2 uazdegradelatunadly TigM1 Aignéreinduuignideladeis 2 Fudr wuidaw
WANENSTU 5 Funie Ao Fuvdadl 41, 65, 68, 257 uay 418 Tmaﬁaﬂﬁialwﬁﬁuaaqﬂlﬁaiﬂi’m’jq 2 6
fisumdadenas Ao leladu (O niu @) Infu (M nndu @) waglniu () sudisu dw
Smdlelvsivie 5 funieadelasanadle TigM1 Ao ndlu (T) ezidu (A) lalndu (©) sxdTuA)

wazlaln@u (Q) muaisu (15199 1)

2. 719911 Multiple sequence alignment Tudruvesdiu ND2
HannsdLeERuiadlelnaludiuvesdu ND2 vesdegegnidelase Tighl wag
Tigb2 wagsegdelasuneids TigM1 luissuiisuanumilou (Multiple sequence alignment)

[ v .1

vaduihedlolndludiuvesdu ND2  veadelassaaiuganandiuiu 6 ateiug taun aneiug
uag (P. t. jacksoni) 31U 5 f108714 (Accession number: AY736709-AY736713) angiiuglatiy
(P. t. altaica) 31 1 10819 (Accession number: AY736714) anewugiuls (P. t. amoyensis)
91U 1 19819 (Accession number: AY736715) @neudguIng (P. ¢t sumatrae) 31U 8
18819 (Accession number: AY736716-AY736723) @1giugiuanea (P. t. tigris) 31U 6 AI8E1
(Accession number: AY736724-AY736729) uavanewugdulalyila (P. t. corbetti) 31w 4 f9E1
(Accession  number: AY736731-AY736733) nailldmuindfuiinadlolndsogavesgnidelase
Tigb1 wae Tigh2 Tmnuadeadsiudiuiandlelndveadelassaneiugiuinea P. ¢ tigris undige
Tnedsuiedlolndiifianudunizse . ¢ tioris fio Sandlelnadumisdi 205 Judedlelnd

FRRBLATY (A) (AN5199 1)
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A19197 1 uansdduilirdlelvdludiuresdiu Cyt b uavdu ND2 Tusunusiifianuwansniuveadelasiusiavaneiiug lnoinsemunedided ()

wanIANLnilauvasindlenadlailSsuisunudruiimalelnavsadslasslatise P. t altaica

Cytb ND2
Gene
C2339F - T2893R C9366F - T9882R
Primer Accession
Sub species 0 o 0 o o 2 2 2 3 4 4 0 11 2 2 3 4 4
Position Number

1 4 5 6 6 5 5 6 5 0 1 0 8 9 0 8 4 0 O

Code
8 1 2 5 8 0 7T 4 3 5 8 4 7 0 5 0 6 0 9
P. t. altaica ALT AY 736639 T T T G C T G G C A C C A G G C T G C
P. t. amoyensis AMO1 AY 736640 - - - - - - - - - - T T - A - - C A -
P. t. sumatrae SUM1 AYT736641 - - - - - - - - -G T T - - - T - - -
SUM2 AY736643 - - - - - - - - - G T T e
SUM3 AY 736642 - - - - - C - - -G 7 T - - - T - - -
SUM4 AY 736644 - - - - - - - - -G T T - - - T - - -
SUM5 AYT736645 - c - - - - - - -G T T e
SUM6 AY 736646 C - - - - - - - -G T T e
SUMT7 AY 736647 C - - - - - - - - G T T e
SUM8 AY 736648 C - - - - - - - - G T T e
P. t. jacksoni COR4 AYT736637 - - - - - - - A - T T - - - L
(corbetti ll) COR5 AY 736638 - - - - . - - - -7 T - - - oL
COR6 AY 736634 - - - - - - - - - -7 T -- - oL
CORY AYT736635 - - - - - - - - - - T T G - - - - - -
CORS8 AY 736636 - - C - - - - - - - T T G - - - - - -



[

M19199 1 (vin) wansanauihndlolnaludiuvesdu Cyt b uagdu ND2 luduniandanuuandviuvesdelassudazaienug Inein3aamunadane () waninany

widlauvesirdlelnadlawSeusuiuaisuiandleinevendelasaleUse P. t. altaica

Cyt b ND2
Gene
C2339F - T2893R C9366F - T9882R
Primer Accession
Sub species 0O 0 0O OO 2 2 2 3 4 4 0O 01 1 2 2 3 4 4
Position Number
1 4 5 6 6 55 6 5 0 1 0 2 8 9 08 40 0
Code
8 1 2 5 8 0 7 4 3 5 8 4 1.7 0 5 0 6 0 9
P. t. corbetti | AMO2 AYT736655 - - - A - - A - - - - T - - - - - - - -
COR1/A
MO3 AY736656 - - - A - - A - - - - T - - - - - - -
COR2 AY736657 - - - A - - A - - - - 2
COR3 AY736658 - - - A - - A - - - - 2
P. t. tigris TIG1 AY736649 - CcC - - - - - - - -7 T - - - A - - - 7T
TIG2 AY736651 - CcC - - - - - - - -7 T - - - A - - - -
TIG3 AY736652 - CcC - - - - - - - -7 T - - - A - - - -
TIG4 AY736653 - - - - - - - - - - T T - - - A - - - -
TIG5 AY736650 - C - - - - - - - - 7T T - - - A - - - -
TIG6 AY736654 - C - - - - - - - -7 T - - - A - - - 7
Unknown1 (QﬂL?i’e) 1) Tigb1 - CcC - - 7T - - - - -7 T - - - A - - - -
Unknown2 (gniéie 2) Tigh2 - C- - T- - - - - T T- - - A- - - -
Unknown3 (@ewnadleladiuis)  TigM1 e
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WaiSeuigudduilindlotndludiuvesiu ND2  veaeiregegnidelase Tigbl  uas
Tigb2 wazsegudeolasaneille TigM1 Nigndrvinduwignidelasana 2 fuds wundianuuansig
fiu 1 shuvis fie sl 205 tneluihedlelndesidu (A) lugnidelaseis 2 fuay wianiily

() Twdolasamede TigM1 (1157971 1)

N158319ANUTUNUSIFITAUINS (Phylogeny) lagldarfuiianalalnaludiuvesdiu Cyt b uag

ND2 vasfiaag1egnidalase 2 67 (Tigbl uag Tigh2) uazAlatdrudalasauneiile  (TigM1)

v [ 3 s

Wisuilsuiudayadrauiianadlaindveudalasediuiu 6 arenwugaingiudaya NCBI

KY

€ Aa av

1. myadenuduius B dawns Phylogeny)  Ingldanuiiralelnaludiuvesdy
Cyt b NAINAITIATIERANUFUNUSFITAUIN1TA875 NI Tagldlusunsu MEGA version 4.0
namanasenydusuusundaulsl (Phylogenetic tree) fsnmil 2 Fsuanslifiuindiegisgnidelngs
Tigb1 uae Tigh2 saudndunguipeniuiuidelassaneiiugiuinea P. t. tigris (Accession number:
AYT36649-AY7366548) druspgnadelasanails TigM1 fignérainduwsivesgnidelaseia 2 fau

andnegauanguiugnidelasens 2 i lnenuindlunweglunguusadelassaneiiuidulalyila P

t. corbetti (Accession number: AY736655-AY736658)

2. MIASNANNFUNUSITN s (Phylogeny) lnaldanuiinalelvalugiuvestiu ND2
HARINNITIATIEAANUFNRUSITITUIN5A835 NJ Tneldlusunsy MEGA  version 4.0 Lans
ponundusuuugfiFulsl (Phylogenetic tree) fanmil 3 Fsuansliifiuinfogisgnidelnss Tighl
waz Tigb2 saudndunquifeaiudiuidelassaneiudiuinea Pt tigris (Accession  number:
AYT36724-AY736729) daudegradolasanedle TigM1 fignéreinfunsvesgnidelasaia 2 i
wulndbusmeglunguuesdelassateiuidulalytla Pt corbetti (Accession  number:

AY 736730, AY736733)
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/ |AY?3664? sumatrae SUM7 Cyh

AY736648 sumatrae SUM8 CytB
| AY736646 sumatrae SUM6 CytB
AY736642 sumatrae SUM3 CytB
AY736644 sumatrae SUM4 CytB

AY736643 sumatrae SUM2 CytB 1 dalaseguing
AY736641 sumatrae SUM1 CytB

AY736645 sumatrae SUM5 CytB /

/ AY736649 tigris TIG1 CytB \
AY736650 tigris TIG5 CytB
AY736651 tigris TIG2 CytB  Ldalasatnaa
AY736653 tigris TIG4 CytB
AY736654 tigris TIG6 CytB

| Tigh1-CytB fegnsgnidelass 2 @a
\_ | Tigb2-cyts /

AY736635 jacksoni COR7 CytB  taalassuany
AY736640 amoyensis AMO1 CytB  dalassdula

| AY736637 jacksoni COR4 CytB
| AY736638 jacksoni COR5 CytB

R

. , \dalasuany
AY736634 jacksoni COR6 CytB v

AY736636 jacksoni CORS CytB
AY736652 tigris TIG3 CytB  tialA3aiuInaa
AY736639 altaica ALT CytB dalassladizy

AYT736655 corbettil AMO2 CytB

AY736656 corbettil AMO3/COR1 CytB

AY736657 corbettil COR2 CytB tdalasndulalyila
AY736658 corbettil COR3 CytB

TigM1-Cytb 6inag1uidalasanaile

0.001

A 2 wwuiiauldl (Phylogenetic tree) fiasnsanndeyadinuindlolndvestu Cyt b uans
ANNFUNUSTEnINegagndelase 2 ¢ (Tisbl Uag Tigh2) faghudalasaneile
(TigM1) Nignéneinduudvesgnidelasaia 2 61 uazidelassdn 6 aneriug Alddeyadidu

Thndlelnaunangiudeyaaina NCBI
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ﬂY?SG?ZZ sumatrae SUM ?_Na

AY736723 sumatrae SUM8_ND2
AY736721 sumatrae SUM6_ND2
AY736720 sumatrae SUM5_ND2
AY736719 sumatrae SUM4_ND2
AY736718 sumatrae SUM2_ND2
AY736717 sumatrae SUM3_ND2
QY736716 sumatrae SUM1_NW
AY736732 corbettil COR2_ND2 dalassdulaluil
AY736714 altaica ALT_ND2 ‘dalassladize
AY736731 corbettil AMO3/COR1_ND2 ‘Folasedulnlyila
AY736712 jacksoni COR4_ND2

AY736709 jacksoni COR6_ND2
AY736710 jacksoni COR7_ND2
AY736711 jacksoni COR8_ND2
AY736713 jacksoni COR5_ND2

AY736725 tigris TIG5_ND2 \
AY736726 tigris TIG2_ND2

AY736727 tigris TIG3_ND2 idolasaiuanea
AY736728 tigris TIG4_ND2

Tigh1-ND2 _

Alg1egnidalass 2 fa
Tigh2-ND2

\Holaseguing

\Halaseuany

] AY 736724 tigris TIG1_ND2

K | AY736729 tigris TIGG_NDy
AY736730 corbettil AMO2_ND2

AY736733 corbettii COR3_ND2
TigMi-ND2  $Regudelasangile

Holasedulalyila

AY736715 amoyensis AMO1_ND2
dalasadula

0.001

Ani 3 wrugiidulyd (Phylogenetic tree) Naseandeyadiuiindlelndvesdu ND2 uaniniy
duiusseninesineggnidelass 2 @1 (Tigbl wag Tigb2) fireeudalasuneidle (Tighl)
ngndninluwivesgnidelasenis 2 M wasidelasedn 6 aneiiug Nlddeyadiduiedlolng

W19NgIuTeUa NCBI
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A3UNan1sAneN

mseneluadiiszaunadidalunmsifiaUsinamsueluiuduvesdu Cyt b uay ND2
Yaaagegnidelase Tighl wag Tigh2 warsieghudelasunaiy TigM1 laglda Primer C2339F
wag T2893R dwisudu Cyt b uaze Primer C9366F uaz T9882R dwugu ND2 HARINNITIATIEN
Seuihealelndvesia 2 Bu vaagnLdelase Tighl wag Tigh2 wasidelasaneiily TigM1 yn35N1s
Ao nMsthluieudisuiugudeyadduiiandlalviaina NCBI n15v11 Multiple sequence alignment
LagN1TESNANNENTUEIITAuIN1S (Phylogeny) wuingnidelaswinesns Tigbl uay Tigb2 1u
\dolassaneiug Panthera tigris tigris ¥3e “anewugiuinea” wazidelasaunadle fioene TigMl
Jwdelassanesiug Panthera tigris corbetti w3a “a@nenugdulaluiia”

dosndu oyt b ez ND2 Mlunsanwedeiliduiululiinreunioailuy Fedos
§sunsaenenrtuLmaeulvinty msﬁqm?{aiﬂi'qﬁ’;asm Tigbl uay Tigh2 uazidalasana
Weeeg TigM1 ﬁﬁuqmamﬁummﬁwﬁu Jeaguladn QﬂLﬁ@Iﬂéaﬁy’a 2 ¢ Ao Tighl uag Tigh2 way
dolasaumendle TigM1 ladfienuduiusiuui-gniu

FBmsildanmsinaded aumsoiluvszgndldlunuiigadudnguug lnsawzes s
nnsafiguisiavednilmonmdidannstunuiiduiud e fosvionndeivn ldasnsnduun
ialdanmeldsnunsmedg dnsevesdulwalelidlsduldsniud denudoyarugnesmdoiin

Wi lldusslenidmsududeyaiugnsuBeudeuiudemivmbinsueilenely

LONE1591999

33a5191 NITAUER. 2543, WugnTsuvaIsAnllavlaiugiaznsiaTeianuduius I Tauins
vosiiniug, aotuiTenasimuniugnssuda i, nsuuseas, nganme.

fun FeuseasAay. 2547, AnuduiusiiTauinsvesusdluana Encephalartos (Zamiaceae) lng
THwealla RAPD  (Random  Amplified  Polymorphic  DNA).  AnenfinusU3ayeyiln,
NMW%WUW&HLﬂWiﬂWﬂW%.

Herrington, S. 1987. Subspecies and the conservation of Panthera tigris. In: Tilson, R. L., Seal, U. S,
editors. Tigers of the world: The biology, biopolitics, management and conservation of an
endangered species. Park Ridge, NJ: Noyes Publications. pp. 51-60.

Luo, S. J., J. H. Kim, W. E. Johnson, J. van der Walt, J. Martenson, N. Yuhki, D. G. Miquelle, O. Uphyrkina, J.
M. Goodrich, H. B. Quigley, R. Tilson, G. Brady, P. Martelli, V. Subramaniam, C. McDougal, S. Hean,
S. Q. Huang, W. Pan, U. K Karanth, M. Sunquist, J. L. D. Smith and S. J. O’Brien. 2004.
Phylogeography and genetic ancestry of tigers (Panthera tigris). Plos Biology 2 (12): 2275-2293.
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Breeding Ecology of Red-whiskered Bulbul (Pycnonotus jocosus)
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Abstract

Singkhum, B.; S. La-ong. 2012. Breeding Ecology of Red-whiskered Bulbul

(Pycnonotus jocosus). Wildlife Yearbook 13, 27-37.

The study aimed to gather information of breeding ecology and breeding capability
of Red-whiskered bulbul in agricultural area in Amphur Chiengdao, Cheing Province.

The result indicate that the breeding season of Bulbul is spread out from November
to May and usually occurs in pairs during this time. A clutch size is about 2-3 eggs and
incubation period is usually 15-18 days. The young leave the nest after hatching for about 17
days.

The data from the study needed to support government management planning of

Red-whiskered Bulbul.

*
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AU

unUsenwilou (Red-whiskered  Bulbul/Pycnonotus  jocosus) \Huunluisdusen

(%

Pycnonotidae nsganeiugluterde lnanuladuausewmedu dude wia Janawne nii lne was

Uszinauauduladu uazunuseailoungnirluifesdulssimaanssewsni (aeausada 8131

s

warnaasan) SursUsemaAoeansiie (Badd wWalul afan) WU @1uNI00gToAwA VUG

]

I§alusssuend unlursdinwudadsevuinadiudeuauluisuunesgawaraiudiisusi
ftavun 36 ¥n Tnsunusesvialauduunluana Pycnonotus Fuduanavesunysenau unluanail
dnnuerfoagauguruuaziiufiinuningsy dusfisvaufessduanugs 1,800 wnsain
sgduthmziatiunans antummauggmafuunyusssauvedlnenuitssme wunluaawmie
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Molecular investigation for sex identification in tigers, Panthera tigris
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Abstract

Ouitavon K; W. Karinthanyakit, K. Penchart J. Phetkhong, and B. Marcheaw. 2012. Molecular

investigation for sex identification in tigers, Panthera tigris. Wildlife Yearbook 13, 39-45.

Tigers (Panthera tigris) have been substantial population decline nowadays, thus the
conservation and management planning for implementation of this species are needed.
Population monitoring of this species, especially sex ratio data, is therefore important to
yield information for species conservation and management. Because of the limitations of
observation from outside characteristics, the sex of adult tigers cannot be determined easily.
Therefore, molecular genetic techniques were developed to use as the effective tool for
tiger’s sex identification. The objective of this study was to utilize the molecular genetic data
for tiger sex determination which was applied in two samples of unknown sex tiger cubs
(Tighl and Tigb2) by using Polymerase Chain Reaction (PCR) technique on the two genetic
loci which are located on sex chromosomes. The first locus was SRY gene on Y chromosome
and the second was PTZF locus which is located on both X- and Y chromosomes. The result
from this study found that the SRY gene was disappeared and the two identically sized X
chromosome amplicons (homozygous genotype) were characterized in the tiger cub sample
Tigb1, thus it was identified as female. On the other hand, the tiger cub sample Tigb2 was
identified as male because the SRY gene was detected and the two amplicons of X- and Y
chromosome (heterozygous genotype) were characterized. This molecular sexing technique
can be used to apply for sex identification of other wildlife species. Then wildlife sex data will be
submitted to Thai wildlife genetic database and will be further used for the conservation and

management.
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Home Range Size of The Tiger in Huai Kha Khaeng Wildlife Sanctuary,

Uthai Thani Province
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Abstract

Achala Simjaleran, Saksit Simjaleran, Somphot Duangjuntrasiri and Somporn Pakpiean. 2012. Home Range
Size of The Tiger in Huai Kha Khaeng Wildlife Sanctuary, Uthai Thani Province. Wildlife
Yearbook 13, 47-55.

The tiger (Panthera tigris) is highly threatened and continues to decline across its entire range.

Managers need to restore and conserve populations based on science, but information on ecology

and behavior of tigers in Southeast Asia is lacking. This study reports home range size of tiger using

data from radio-collared tigers in Huai Kha Khaeng Wildlife Sanctuary (HKKWS), Thailand. A total of

11 tigers, 4 males and 7 females, were fitted with GPS collars to estimate

home ranges using minimum convex polygons. The mean home range size of male tigers was 267

km2; the mean female home range size was 70 k2. Territories of male and female tigers had little

intrasexual overlap, which indicated both sexes were territorial

Key words: Satellite telemetry, minimum convex polygon, body size, leg hold trap
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Biodiversity, Abundance and Habitat Suitability of Wildlife
in Corridor area between Khao Yai National Park and Thap Lan National Park
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Abstract

Safoowong M.; A. Prayoon, K. Eiamampai, P. Piyasomboon, S. Thunhikorn, K. Sribuarod, P.
Rojanadirok, S. Pratumrattanatan, S. Duangjantrasiri, K. Hirunkriracha and K
Kanchanasaka. 2012. Biodiversity, Abundance and Habitat Suitability of Wildlife
in Corridor area between Khao Yai National Park and Thap Lan National Park.

Wildlife Yearbook 13, 57-78.

Traffic Problem and Accidents happen frequently on the Highway 304 (Kabinburi —
Pak Thong Chai) so The Highways Agency has extended the traffic lane on the highway
become four-lane route. But this highway has passed Dong Prayayen — Khao Yai forest
complex Where is an important habitat for wildlife. Therefore to minimize the impact to the
wildlife and biodiversity of the area so proposed to make the Wildlife Corridor and study
biodiversity of wildlife, Abundance of wildlife and habitat suitability of the large mammal on
both sides of Highway 304 as a guideline to determine the areas that are suitable for making

the connection between Khoa Yai National Park and Thap Lan National Park.

A survey and collected data in Khao Yai National Park and Thap Lan National Park
on both side Hishway 304 at Km. 27 " 29" km. 42™-48" and km. 69 " -70 " and collected
data of vertebrate animals (Mammals, Birds, Reptiles and Amphibians). Especially large
mammals which have effected by fragmentation. Studied the presence and distribution of
wildlife. The survey found Guar, Wild Pig and Bears are most abundance, respectively at Km.
27" 29" in the Khao Yai National Park. Sambar Deer, Wild Pig and Barking Deer are most

abundance, respectively at Km. 27 " 29" in the Thap Lan National Park. At Km. 42"-48" in
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Khao Yai National Park found Wild Pig, Gaur and Barking Deer are most abundance,
respectively and Wild Pig, Barking Deer and Sambar Deer are most abundance, respectively
in Thap Lan National Park. At Km. 69 " 70" in Sakaerat biological reserve area found Wild
Pig, Barking Deer and Sambar Deer are most abundance, respectively and Wild Pig, Sambar

Deer, Barking Deer are most abundance, respectively in Thap Lan National Park.

Habitat Suitability for proposed to make the Wildlife Corridor. The most appropriate
study area is range at Km. 27 " 29" because this area is separated by 2 lane highway and
has environmental factors that are important to the survival of wildlife that still abundant.
Covered with dense forest vegetation and has important source of food and water sources
such as Lam Prayathan River, Grassland and Thap Lan reservoir. This area has also near Lam
Prayathan Park Ranger that can protect and guard the threat after make wildlife Corridor for

efficiently.
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Species and Population of Nocturnal Birds at Bala Forest, Narathiwat Province

AN 1998738 NG gI3IuA uaz audy 91w
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Abstact

Thong-aree, S.; S. Suwannapong and S. Arwear. 2008. Species and Population of Nocturnal

Birds at Bala Forest, Narathiwat Province. Wildlife Yearbook 13, 79-86.

Species and population of nocturnal birds (Strigiformes, Caprimulgiformes) was
conducted at Bala forest, Narathiwat Province during November 2000 — October 2011, data
collected four times a month, between 06.30 PM. and 11.00 PM on 20 permanent marked
points, 0.5 km. interval along the forest road (Ban Bala-Ban Phukhaotong), approximately 69
- 740 m. asl. high. The birds were directly sighted around each marking point by sportlighting
and their vocals were detected before and after broadcasting of recorded call for 1 min.

The results showed fourteen species of nocturnal birds detected such as oriental bay owl,

*
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brown hawk owl, white-fronted scops owl, reddish scops owl, mountain scops owl, collared
scops owl, barred eagle owl, buffy fish owl, brown wood owl, collared owlet, Gould's
frogmouth, Javan frogmouth, Malaysian eared nightjar and grey nightjar. The highest richness
of bird species (n=13) in February. The buffy fish owl, collared owlet and Gould's frogmouth
were assessed likely rare (relative abundance = 0.83 % density = 2.0, 1.33, 1.33
individuals/sg.km. while the mountain scops owl and Javan frogmouth were common

(relative abundance = 30.42, 30.0 Density = 59.98, 57.98 individuals/sg.km..

o o
AU
a A . < Ao o w | a al < v ¢
unmAunaeeu (Nocturnal Birds) uunfisiunumednfgysieszuuiliag tiesnnidudn’
Aartuldormsiinuny nuwazuuas iWuemisuan ludszinalng dunfimifunansdu 30 aila
Usnausmenguuesuniikazunianiududu Strigiformes 20 ¥ila unlududu Caprimulgiformes
unUnNnu 4 vilanazunaugs 6 ¥l (Lekagul and Round,1991) #1Y1u1a Jamiaussa 51eanu
AISNUUNYNAUNA1NAY 16 ¥Ha TALA UNKANLAT UNFINTININYTY UNLATWAS UNANDLT WNENYTe
unLeN U giugaunsT unfinfieuaty wneUnaegn unienUiduInIa UniAILASE Unkan
wged unuannudnela unUinnuitugydn unaugaiugualy UNAUEINIYT LATUNAULININET]
(Thongaree, 2004) unnatsAuwsazydniidesiasanigimnansadunviala 518910581579
mydakazUseynsvesunmiunaaauluuian Ymdaussa Tud we. 2547 aesnalamy
= ° a o Ay ¥ 2w o a ° [
Wdeaun Iuunvilnanndesiisedaneu uaznITWULIN nuunmnaeAuiies 8 wila duundu
NANUNAT 6 va tAkA UNLANLAS UNATKAY UNENUTBUNAY unibrgiugauns wnA1Und
WInna wazuniAwdes nquunUinnu 1 vlia Ae uninnuiugyan wasnguunaugs 1 via (Kemp

et al, 2009)

a

Weannunmiunasfuludniganiduimmiuauussrinsvemywaziuad diugiean

= [ 2/ S o ! Y ! A 1%
Hatdenignienisineastuaiudiduuazairunald vedudunguunidnvieniedliaiuaula
AoutuIN NsANwITdakasanun nauUszaInsvesuntunquilasidulsslevisoniseysny
wagdnnsanuvaInalen1sgIn e udaivlussuuinainhutu wesilugiudeyadidalunis

[y

[ & A [ v fo 61 Y & A v ¢ A o a '
‘\]ﬂﬂqiwu‘ﬂLﬂ@iﬂwqwuqamﬂ]ﬂqe‘:ﬂa']-‘U’]a'ﬂ‘VTL'UUWUVIEJH'iﬂ‘HUﬂV]a']ﬂQJGU@QQNﬂ']ﬂ@]@‘lﬂ

A3
anliunmsdsraiudeyaseninufoungednieu 2553 fadeunaiau 2554 Wouay 4
%9 az 4.30 9lus sTwdaan 18.30-23.00 w.
1. AmMUATAEITIIUNNT 20 YAUAareilszegiaUsTIn 500 WRT UunuUAIFaRuL)
v1an (una-Sugumes) TufindurdsitaUTM warseduanugennimeia

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)



-81 -

2. #1519%00 waztuduiuunmeIsn1siuilnensaniildesaing Hadoedesunaun

ADULALNAINSIUALOUU U NLEEI5D9UDIUNTRARE 1 UV AT ILUNLABISDILANGU Ql. USLIEUSaU
pLGAPRD

3. ApTIeRvayaniANYnYuvasuntagintayarinuar AU lUNI SN UNIATLINUIAY
ANUYNYUFUNMNG (Relation abundance) Ine/i5ua4 Pettingill (1950) fiail

(1) Fo8azANYNYN = IIWIUATIAINUUAN x 100

FIUIUASINETID

(2) AUYNYUFUNNS = AuYnYUvesYiaun x 100

HATINANANUYNYNVDIUNY N TATINY

[

ﬁmummm‘qﬂﬁmaﬂuﬂﬁiﬁﬁ]’mmiﬁﬁ’;ﬁ] el
1-9 % wuen (R)
10-30 % wutey (UC)
31 - 64 % wuUuna1s (MQ)
65 -85 % wuAsuliUey vive fAuYnYyuun (C)
86 — 100 % wuuay (A)

(3) ANMUAUILUY = FUIUAIUNTUA A

2 o LY 1 a Ay va oo = o
(r” x UIULUAWIIDEN) o r = szuzmanladudss Wsawiusiun

A0TUNANE

(% '
= 1

Jnnandifuftedluansnviiusdaivieaunandeiided Ussanm 111.5 smsilawns
uuaoniudumand (5° 44’ -57°N 101° 46>-51° E) sefunnaiga 50-960 wns 9nsedutimeia
Jrunans anmdndudinsiviuuuuuiatdy ddunnnaondied Hunnynlugieauusay
nzTuoanidsanile (Feungednieu-unsau Tudrlinsdnudusuaninuied 3550 mm.

gaumnidegean 32°C aamaiiwiesgn 24° C ALRREANNTUANTNS 82% (F95n 94% fnan 64%)

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)



. Points Survey
[ Hala Bala wildiife Sanctuary
DEM

I High : 1497
- Low : 0

and 1 gevihnmsdrmaunmiunanaululiuim fmiaussna

NANISAN®E

UALALAUYNY

NUUAMAUNANSANT LI 14 ¥illa LAun unuanuae (Oriental Bay Owl, Phodilus badius)
UALAIIININYTY (White-fronted Scops Owl, Otus sagittatus) untAkad (Reddish Scops Owl, Otus
rufescens) uﬂLﬁWQL‘m (Mountain Scops Owl, Otus spilocephalus) uﬂgﬂﬁaumﬁﬁd (Collared Scops
Owl, Otus bakkamoena) umﬁﬂmpﬁﬁuﬁ:qmmﬁ (Barred Eagle Owl, Bubo sumatranus)
unfinnieuany (Buffy Fish Owl, Ketupa ketupu) unifUnddinna Brown Wood Owl, Strix
leptogrammica) uniAkAse (Collared Owlet, Glaucidium brodiei ) unA B (Brown Hawk Owl,
Ninox scutulata) unUnnuineld (Gould's Frogmouth, Batrachostomus  stellatus) uﬂﬁﬂﬂﬂuﬁué
31 (Javan Frogmouth, Batrachostomus —javensis) uﬂmuqﬂﬁuﬁumq (Malaysian Eared Nightjar,
Eurostopodus  temminckii) wazunaugann (Grey Nightjar, Caprimulgus  indicus) (57971 1)
Tneioununius Wusimainusdaunviunasiuinndign (13 vila) Weunnsiruazdmney

\urafinuriaundesiian (6 wila) A 2

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)



-83 -

unidguuazuninnuiusrduuniifimanssaneegifuiion faduuniinuiuld
Urunanadenanuynyuduivng fde 30.42% uar 30.0%  UAWU Uniinfieuaty UNLALATE wag
unUnnuiingldduuniinuiuldionn saanuynyudising 0.83 % (M9197 1) unAuase Wulae
Tuiuiins fssfuaugeonimeia 157 wes sn. unuankns undwien undmtiannem un
Fuas wazumnnuilndldiduuntifisusiinmadseeddamnsonuldissdumiugsfous 69-740
Wins SYIn. (151971 2)

d12971 2 SEFUATIIGY 69 WAT TVN. WALYNENTIAT 20 SEAUANGY 157 AT S9N,

9 Y

duusnainuriiauazdmnuuniunaisfiuaniian fe 22 waz 26 viin 27 i (13197 2)

[ ' I A s = v v 6
UNAULYUNTUUNDNYN WUTTWINLADUAATAN-LADULUIAN UAINYNYUAUNNG 6.25%

(minﬁ 1)

AHMUILUUYDIUTEVINTUNAUNASAY

unimQuduunifaumuiuiuresUssnnsiniiga 59.98 f/ns.nu. sedaanlaun

unUINNURUSYIN 57.98 §/me.nx. UnLANG 33.32 §/A.0%. LAgUNLALAY 25.99 §a/m5.na. undiil
AuUULYesUsznTies leln uniduaszuazununnutindld 1.33 #/ms.0u. (519 3)

1519t 1 in Sruaunds Sruud LaANANLYNYNEIMS YesunmAunaALRvindTe

Tutuian Saminusisng

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)

ATy wiin wamyding relative
u-53 | #m.53 | ur-54 | nwesd | Ta32 s8-34 | weme54 | dw.ss | neess | aeess | neess | rasd e abundance
slelalelalelalelale]alelalelafelalelalelalelalela]c®
UNLLAALAY 1 alofo o | o ofo tloJololo]l ]2 s=z]5 208
2 unidieg 1 1 3 B O a 2 3 1 1 cjo|f 2 4100 1 Gjogiz| e 5.0
3 |undwdanen 1] elo 1| o 2222 :]1t]c]o N EE EE) 42
4 uniA e 2 2 2 2 2 2 2 2 3 3 3 4 7 ] 215 1 1 i 114] & RN T T ] 417
5 N 1 slels|] v g ol s fuwe] sl 2l s)e]n]|w 3042
& 3la]sz 2lafalz] sl a] s e lalslelz|z)zfz)r]7]za)a]a] 19.17
7 3 £ 3 3 O [i] 1 4 5 2 2 2 2 sy 7] & 5 1 1o @ 31329 32 1208
8 o lofo olof1 cjoloe]lololofjojololojoli]lz]o]lo)z] 3 083
g |unddnddnime 1 1 1 0 zlztololofeleloefeyole]et]]c 232
10 |urduees o |lo oflof1 cjoloe]lololojojolo]lojololo]o]lo)z] 2 083
11 |ur o |lo oflofz]:z o] o clolofjolelojojojoloe]loejo]z] 2 083
12 |u R R E 7 sl ]2 w2l alals]a]z]a]m2]er 30.00
13 |u o |lo N ] 1 olo clojofjojo]e 1le]s 250
4 Ju 3 4 4 B 2 2 4 & 0 V] ] 0 0| d 0 ogogoyd 1f15] 18 625
23 |avlaol3a| 2] aac]aa|zs]2a] z2]av]|aa]ar]arfaa]ac]as 16|33l ao] 25|29 2:s]amo
14 & 13 ] B ) B & 7 a




-84 -

14
12
c 10
&
= B = = N [ = &
HWIUTURA
=z 5 ATHIUTUA
c
2 4 i
T
2 4 =
0 T T T T T T T T T T T
W.E. f.A. H.A. NN ﬁ.ﬁ. e, WA, HE nA. AR DA RLA.
ey
P ° a a A A ] 2
A 2 AT mluaasnuIustaunAunansauinululsazinou
dl a o :’I o o A d‘ a o 1 1
19797 2 YUA 9T1UIUATI MUIUAIUNNANAUNNUUINIUYAEITIY 20 ‘\!G]SU’PNU’TU’WG’W%WJ’N
A a A
WO WaAIN1EU 2553 - paAN 2554 (12 1hou )
stmunfivy il | 9afiz | 9nfiz | qnfs | 9mRs | gmfs | 9efT | efiE | anfe |gefilo] eefil| gefiiz] gefiz | gadiia | aadLs aefls]| gefiT| gaf 18| 9efi9| gnfa0]|  saw
9 63 13 ai & 339 250 282 83 48 aar 520 523 571 Tao 632 573 645 &0 157 usan.
Alalalelalelalelalala)eyalelalElAElAlE)AlElAlEBlAlE]ALElA B A e~ E]AELAlElA)E] 2] S
gl z|l 2 111 111 111 5 3
uru.ﬁ"nvﬂm 1z) L g 1]11 i ! 1|l fjals5]3]a)12]16
unATLm 417 9 51z)=z2 a]14 111 ajspal g EN N N Y Ijipi1]ijayja)]za]z
uﬂl.ﬁ"llll'n"l zlzje|Taalz agzzas)z|alalT|als|s|T|s5 ) e)saslz)z|sge|Taqr)] 3|0
Ll =zfz)a]a]i]: HHEHHEHHEEEE R EEEEHE R B I I N R ]
A 1]1 1li]z]z z|z 7|7
unifnuem 2]z z| =
bas | i
1.|n1J'II'I1'ILI'ﬁ"I.IL’EUT1 Slejuo]izfijz|aleljals frfzfz)v|epajagirjz)z|alajejrlala aleals|ryz|z|afjalrz]sr
unAuyaTduETY 1| 1 HE KRR
junaugag 111 1|1 l)zyzyz)z 111 1]t a]7 z]z 15| 18
el 152z 22| 27| 9 |10| 1B 21|18 | 18| 6y T Q6 7| B |11 22| 27| 23| 24) 13| 17| 13) 16| 18| 20| 17 |1E| 18|21 16] 17| 15| 16| 15| 24] 19| 21| 26] 27 | 318 370

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)



-85 -

M19199 3 9EA IR ANUYNYUAUING  wazAIAUNUIRINYBIUNIAUNAAY

n

] e
| pa]

wof | o

Ly
T

1 I I
] o

[
]
L
[

~i| ra
L

al o] =

I

-
[

o)
=~

IS V] S e

inl ™

625 12.00

27190iMa

nsdaunAunasAufitiutan Smiausiiig seriadeungainiey 2553 G
WWeunanay 2554 wuun 14 vdlen  eIsuifisuiusenunisdrsalull 2547 ves Alan etal.
(2009) fwutiies 8 wia s unurdadfiuty 6 via Taun UMM (Mountain Scops Owl, Otus
spilocephalus) uniiafieuany (Buffy Fish Owl, Ketupa ketupu) unEIEk A (Brown Wood
Owl, Strix leptogrammica ) unLAwASE (Collared Owlet, Glaucidium brodiei ) ununnnuUnEhs
(Gould's Frogmouth, Batrachostomus stellatus LLayuﬂmuqﬂﬁuﬁ:mmg (Malaysian Eared Nightjar,
Eurostopodus temmincki) Wen3suifisudumedounmiunarsduluesnwiiugdnitaaiuia
71U 16 vin (Thongaree, 2004) Msdrsansaddslainuundn 2 ola Ae UNLAUIMEIRA wazun
FIUEANIIET

umﬂ’mﬂuﬁuim’l (Javan Frogmouth, Batrachostomus javensis) Wuunidinnsnszane

[ '
A ]

agynuitiuIa annsanuiiulinaent Feaenndeiusenuues Alan etal.( 2009)

unwankae (Oriental Bay Owl, Phodilus badius) YALAWAY (Reddish Scops Owl, Otus
rufescens) WagunAwde3 (Brown Hawk Owl, Ninox  scutulata) TuiuniUiseduaiugs < 300
wms s9N. (Alan etal. (2009)) wailunisd153aaseilnuunya 3 YANTEAUAINGIRING 69-740 LUAT
NN

= o e& 1 A ° a - a = = o &

WwaunuaMiusilugAnuusiaununiian (13 ¥ila) 9191109111NRBUNNNTIUS
Wugrgeuaniug undinginssunisfesuseniemannseuases Jsauisaflndesiasunnaisfu

TeunnIung

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)



- 86 -
LONE1591999

Alan Kemp, Meg Kemp and Siriporn Thong-aree. 2009. Surveys of nocturnal birds at Bala
Rainforest, sounthern Thaiand. Forktail (25) : 117-124.

Alan Kemp, Meg Kemp and Siriporn Thong-aree . 2011. Use of lookout watches over forest
to estimate detection, dispersion and density of hornbills, Great Argus and
Diurnal Raptors at Bala Rainforest, Thaiand, compared with results from

in-forest line transect and Spot maps. Bird Conservation International (21): 394-410.

Gerhardt, R.P. 1991. Response of Mottled Owls to broadcast of conspecific calls. J. Field
Biol. 62: 239-244,

Lekagul, B. and P. D. Round. 1991. A Guide to the Birds of Thailand. Saha Karn Bhaet
Co. Ltd., Bangkok.

Loyd, H. 2003. Population densities of some nocturnal raptor species (Strigidae) in Southeast

Peru. J. Field Biol. 74: 376-380.

Pettingill, O. S. 1950. A laboratory and field manual of ornithology. Burgress Publishing,

Minnesota.

Thongaree, S. 2004. List of Birds recorded at Hala-Bala Wildlife Sanctuary, Wildlife Research

Station report.

NAIIUITY WATIIEUANUAIVLNINUITE USeal 2554 Wildlife Yearbook 13 (2011)



Tassnrsuitdeymianudaundeseniteaunazdiat Tununwasnemugandivl

VA JWIALAY ANTTUIUNTANYIAY

Research-based Management of Human-Elephant Conflicts

in Phuluang Wildlife Sanctuary, Loei Province
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Abstract

Thunhikhom, S; T. Srithong, J. Tothisong and S. Tongpum. 2012. Research-based Management of

Human-Elephant Conflicts in Phuluang Wildlife Sanctuary, Loei Province. Wildlife Yearbook

13, 87-94.

Research-based Management of Human-Elephant Conflicts in Phuluang Wildlife
Sanctuary, Loei Province. In the period February — September 2011, this study was focus on
the efficiency of electric fence, that considered in both of the area inside and outside the
electric fence by using the dung count techniques in transect system. These findings showed
that the electric fence could prevent elephants out of the emergency situations efficiently,
however in the long term need to plan for the habitat management; water resource, food,
and saltlick to improve the carrying capacity of the habitat and change the route of

elephants movement.
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Abstracts

Krairat Eiamampai, Bandasak Pongsri, Kuntida Ittiporn and Jittima Reurngtik. 2008. Species and
Population of Nocturmal Birds at Bala Forest, Narathiwat Province. Wildlife Yearbook 13, 95-129.

Distribution of Waterbird colonies in the Lower North Thailand was undertaken during
October 2007 to September 2011 in 10 provinces, including Tak, Sukhothai, Phitsanulok,
Uttaradit, Phetchabun, Phichit, Kamphaeng Phet, Nakhon Sawan, Uthai Thani and Chai Nat.
A total of 25 colonies was found in this survey including 15 colonies in Nakorn Sawan province,
4 colonies in Phitsanulok province, 2 colonies in Phichit province, 2 colonies in Chai Nat
province, a colony in each province of Kamphaeng Phet and Uthai Thani. There are 14 species
of breeding colonial waterbirds consisting of Oriental Darter (Anhinga melanogaster), Little
Cormorant (Phalocrocorax niger), Indian Cormorant (Phalacrocorax fuscicollis), Little Egret
(Egretta garzetta), Great Egret (Casmerodius albus), Cattle Egret (Bubulcus ibis), Intermediate
Egret (Mesophoyx intermedia), Purple Heron (Ardea purpurea), Javan Pond Heron (Ardeola
speciosa), Black-crowned Night Heron (Nycticorax nycticorax), Glossy Ibis (Plegadiis falcinellus),
Black-headed lIbis (Threskiornis melanocephalus), Painted Stork (Mycteria leucocephala) and

Asian Openbill (Anastomus oscitans).
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No. yliaun Yo InerAans No. yliaun Yo InerAans
1| Il mdsn Lophura nycthemera 26 uﬂmgsu'mvjq Coracias benghalensis
2 UNNIZTIBNAA Passer flaveolus 27 | unfuiiou Himantopus himantopus
3 unNIzraanUIu Passer montanus 28 | UNUNNUIATITUAN Larus brunnicephalus
4 | UNNTEAIUGITUAN Ploceus philippinus 29 | unuueuTU Hirundo rustica
5 UNNTLIVTITUAN Orthotomus sutorius 30 | unUsenaiu Pycnonotus blanfordi
6 Uﬂﬂigéﬂsﬁmﬁj Lonchura punctulata 31 | unusenluu Pycnonotus jocosus
7 Uﬂﬂiﬁéﬂmﬂwmﬂﬁ Lonchura striata 32 Uﬂﬂiaﬂmaaﬂ‘ﬁ?ﬂﬂ Pycnonotus melanicterus
8 Uﬂﬂ%UJWIWQJ: Centropus sinensis 33 | ununwi Anastomus oscitans
9 | unmauUIu Copsychus saularis 34 | unU1nNULeUNIae Limosa lapponica
10 Uﬂmi};’ll’ﬁﬂ Phalacrocorax niger 35 | unwsu Columba livia
11 | wanuui Eudynamys scolopacea 36 uﬂmamaﬂﬁuﬁ?}u Ardeola bacchus
12 | unislassnas Sturnus nigricollis 37 Uﬂm\‘lﬂiaﬂﬁué‘m? Ardeola speciosa
13 uﬂmﬁuﬁaaﬁismm Aegithina tiphia 38 | UNYNAINY Bubulcus ibis
14 | unwngn Geopelia striata 39 | unglnutey Egretta intermedia
15 | unwlwl Streptopelia tranquebarica | 40 UﬂEJ'NI'Wiﬂ‘VTQJI Egretta alba
16 | unlnegy Streptopelia chinensis 41 | unenadey Egretta garzetta
17 | unwaan Nycticorax nycticorax 42 | unenslisssum Ixobrychus cinnamomeus
18 | unpoduiiuls Calidris alba 43 | unilanen Charadrius alexandrinus
19 | UNAUUNODUONAADY | Emberiza aureola 44 | unwilansnedn Charadrius mongolus
20 | unarurudnung Mirafra marionae 45 Uﬂﬁ'ﬂmWﬁﬂI‘WQj Charadrius leschenaultii
21 | unvieiautinin Tringa glareola 46 uﬂﬁﬂmﬂmé} Charadrius peronii
22 | unigaulnlAg Calidris ferruginea 47 | undrieeidn Numenius phaeopus
23 | unweaulInkeu Xenus cinereus 48 Uﬂa'g? Gallinula chloropus
24 UﬂLL"?NLL‘U’m'NU’NELWQJI Dicrurus paradiseus 49 uﬂL%&Nﬂ’J’lﬁl Acridotheres fuscus
25 | unugsugInsUan Dicrurus macrocercus 50 Uﬂlﬁyﬁmmﬂ Sturnus contra
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51 umgmﬁq{]mﬂéf Aplonis panayensis 68 | untlevman Calidris canutus

52 Uﬂkgﬂﬂﬁﬁm Acridotheres tristis 69 uﬂﬁavﬂmj Calidris tenuirostris

53 | uniBeemeey Acridotheres grandiis 70 | UNUNUIAUAAUMIBWAN | Sterna bengalensis

54 | UNWBUNA Acridotheres fuscus 71 | unUseantiuia Pycnonotus goiavier
55 | 1Jauns Dendrocygna javanica 72 | unilatlian Tachybaptus ruficollis
56 | 8 Corvus macrorhynchos | 73 | UNEBAT1IMISUNUATY Cisticola juncidis

57 | lavwudaum Lophura leucomelanos | 74 | UngaAvgj1vIm Saxicola torquata

58 | UNNIEABNLNIA Struthio camelus 75 | unanurineuns Calidris ruficollis

59 Uﬂﬂﬁgﬁ]@ﬂi‘ﬁﬁlj Passer domesticus 76 Uﬂﬁslmwuﬂ’m Dicaeum cruentatum
60 | unnin Amaurornis phoenicurus | 17 unmladn Pluvialis squatarola
61 Uﬂm"jﬂml,j Phalacrocorax carbo 78 | unwilantieng Charadrius dealbatus
62 | unnielinnundes Dicaeum chrysorrheum 79 Uﬂaﬁ@?ﬂmﬂ,j Numenius arquata

63 | unfuvdenmaes Nectarinia jugularis 80 | undlns Porphyrio porphyrio
64 | uniwUa1nediag Treron vernans 81 ‘Liﬂai,lu Dromaius novaehollandiae
65 umﬁ’]ﬁuvjﬂm Anthus richardi 82 Uﬂé:ﬁi‘Umi Motacilla alba

66 | unnzlav LT Tringa nebularia 83 | unuauU1u Apus  affinis

67 | UNNLEVUTLIANYAN | Tringa guttifer 84 | Jalavs Anas spp.

G
nan1sdiadhseislsn Josdu wazmiuau nasnauinnuaniunisailsaldninunluun
sysuvfnarunlunsadss Jeutszana wa. 2554 linudeldviaunluunsssund fidudediouay
TaifinsungszuinvendeldniaunluiiuiiinssYone 852 wits sauvsluaiudniaisisus aand
IZABERSUN wazaaInAIun 65 Wit wazdaiinissieeuaniunisallsalduiaunluunsssumnd

a89asLaNe Ussrdunusiianuzilunistaaiunisseuinuaasaldninunluunsssuvni o

afad 1 Yul 17 unsem 2556 weBsing Ussgsand sesadufinsugnetuwdsnd dniih
waztusfielsdumunideinany Tununsfinedesmnevsunuasanadeldnnunluunuusy
thufinuudas waunadn nsunmumiues Iaedvihiideainssanisuwagysyanduiug Tiauugiilu
nmstesiumsssuinvedsaldninunluunsssuni

NAIIUITY WATIIEUANUNIVLNINUITY Useal 2554 Wildlife Yearbook 13 (2011)



- 140 -

AT 2 NSUaAITRTUN 7 NuA1US 2554 Taguedisen ey 5eeUaANTENTI
nineINIeTIUTIRLazAIInden usEsuloa Sesaniunsallivinunluunsssund lnedl
Wgatud  a3aunsnl oSUANTUENEUWIINA UeTTNT Useysans seseiuRnsueneTuLianId

o

d0IUn uagiugity WTWNITUAaYT ol YiUTeau 301 8IANINTENTININYINTTTIUIALAE

=

duwanden ngunne  lagldwoasynd Aansindseaninimuazainsnisiliseds dddudeudssunu
W.A.2554  NSURNEIULIIYIA F9TU0 wasiugiY N5ENTImMINGINITTITUVIALALEIUINGY Y
AfiunssauserAumlsalininuntudniUnsssueii Xray  unenewnguides washnainsannsly

YIUNUINANVIUTEINA

AT 3 JUN 14 SuAL 2554 IAUNTIANISEAZUSEINEURUS TUIIUNISAALASDINULIENI

VUNKALSIE TN TRl InunluunuILIasTIUATTaneNalug AU USHIEnUNARIN
91N1AUNY NIUNATEN1INIMSUN FadunraavionfieaNdfyredarinaynsusinig wazunaniesng
Ingwes dndnendiansdiuignisitey sntiyalasinisideunanenwaglsaliniaun lali

AU ualEeuIaTUY

[V

AT 4 TUN 3 W¥18U 2554 IANNTIANISLArUSEIAUNUS TuaunNIsUansdunssdunna

Andenaningfnnuda s lwasnyiugdaivimneuiuds Jmingiesii

o v a A vV v 6 a

dnSunansanIngRnnuidnissuuniiey (Satellite Telemetry) ¥iNN13AARILUN

9

a A v v ¢

owgniAnIngRnaaiadaissuuanaiion S1uu 4 wila 1iuA ununing (Anastomus oscitans) un
wawasssu (Larus brunnicephalus) undrieslvie) (\umenius arquata) wazdudsdmaiiunge
(Gyps himalayanus) LLazﬁﬁmsam’fsmaﬂmuﬁ’sﬁm’iwwmalﬁwﬁ’uuﬂawamﬁwﬁu 2 1 loun undney
Tng) 1 1 uardudsdhmaiiunds 1 o

NAIIUITY WATIIEUANUNIVLNINUITY Useal 2554 Wildlife Yearbook 13 (2011)



S189IUAIUNINUN

ANSANEITIINY AL TLIAINGINITES1959219 0 v9un
luasheriugdnivnguane Jminee

(Nesting Biology and Ecology of Birds in Phuluang Wildlife Sanctuary, Loei Province)
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1 O. Galliformes / F. Phasianidae unnsEMAsendtnna Arborophila brunneopectus 1 1
2 | O. Piciformes/ F. Picidae UNTIVIIUANLATE Dendrocopos canicapillus 1 1
3 | O. Piciformes/ F.Megalaimidae unlnszAnAoAT Megalaima asiatica 1 1
4 | O. Apodiformes/ F. Apodidae UNLBUNTA Cypsiurus balasiensis 1 2 3
5 O. Strigiformes/ F. Strigidae uﬂLﬁIWQLm Otus spilocephalus 1 1
6 O. Columbiformes / F. Columbidae | unwwianelung Macropygia unchall 6 6
7 | O. Columbiformes / F. Columbidae | unw3e7 Chalcophaps indica 4 1 5
8 | O. Columbiformes / F. Columbidae | unya Ducula badia 1 1 2
9 O. Trogoniformes / F. Trogonidae UNYULHUILA Harpactes erythrocephalus 2 1 3
10 | O. Passeriformes / F. Pittidae unué’auﬁﬂmﬁﬁaﬁﬂfwma Pitta oatesi 2 10 12
11 O. Passeriformes / F. Eurylaimidae unngy1UINNINsenddu Serilophus lunatus 3 5 8
12 O. Passeriformes / F. Corvidae UNANANTY? Cissa chinensis 1 1
13 | O. Passeriformes / F. Corvidae unnzAuTendng Dendrocitta formosae 1 1
14 O. Passeriformes / F. Corvidae unwey g Pericrocotus flammeus 1 1
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15 | O. Passeriformes / F. Corvidae uniuuleswauUnum Hemipus picatus 1 1
16 | O. Passeriformes / F. Corvidae UNUBLTUANUADU Dicrurus aeneus 1 1
17 | O. Passeriformes / F. Corvidae UNBUNIAADVT? Rhipidura albicollis 3 2 5
18 | O. Passeriformes / F. Corvidae UNUBIIINIUILEN Dicrurus remifer 4 4 8
19 | O. Passeriformes / F. Corvidae UNWYIAITIA Terpsiphone paradisi 1 1
20 | O. Passeriformes / F. Muscicapidae UNLAUAIEY Zoothera citrina 2 1 3
21 | O. Passeriformes / F. Muscicapidae unpuaLanUINe™ Zoothera marginata 1 1
22 | O. Passeriformes / F. Muscicapidae unUndudn Brachypteryx leucophrys 1 17 18
23 | O. Passeriformes / F. Muscicapidae UNIULLAIETDEADUT? Ficedula monileger 1 1
24 | O. Passeriformes / F. Muscicapidae unflanalug Niltava grandis 3 3
25 | O. Passeriformes / F. Muscicapidae unduusasaethmaLAg Cyornis banyumas 3 1 4
26 | O. Passeriformes / F. Muscicapidae UNNUYUA Copsychus malabaricus 1 1
27 | O. Passeriformes / F. Muscicapidae UNFULLAININT Culicicapa ceylonensis 3 1 4
28 | O. Passeriformes / F. Muscicapidae UAUETIY9277 Myiomela leucura 1 1
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29 | O. Passeriformes / F. Muscicapidae uﬂmmmlz’lﬂﬁ"s‘un Enicurus leschenaultia 1 1
30 | O. Passeriformes / F. Muscicapidae UNUNUNIALTY? Cochoa viridis 2 1 3
31 O. Passeriformes / F. Pycnonotidae ynUsanilau Pycnonotus jocosus 1 3 4
32 | O. Passeriformes / F. Pycnonotidae UAUTOAWINIUT Pycnonotus flavescens 12 12
33 | O. Passeriformes / F. Pycnonotidae unusealaadlaanile Alophoixus pallidus 3 2 5
34 | O. Passeriformes / F. Pycnonotidae UNUI0ARNLUN Ixos mcclellandii 2 4 6
35 | O. Passeriformes / F. Cisticolidae uﬂﬂiﬁvmﬁ’lﬁ’mn Prinia superciliaris 1 8 9
36 | O. Passeriformes / F. Sylviidae UnNSEIAMYTIEN Phylloscopus davisoni 2 3 5
37 | O. Passeriformes / F. Sylviidae UNALINADA Garrulax chinensis 1 1
38 | O. Passeriformes / F. Sylviidae unAunuasendinga Pellorneum tickelli 10 5 15
39 | O. Passeriformes / F. Sylviidae ynseialnsuinimdes Pomatorhinus schisticeps 1 1 2
40 | O. Passeriformes / F. Sylviidae unsEYalnsunwmee? Pomatorhinus ochraceiceps 1 1 1 3
41 | O. Passeriformes / F. Sylviidae uﬂﬁj‘]:lﬁumﬂg'u Napothera brevicaudata 2 1 2 5
42 | O. Passeriformes / F. Sylviidae YNAULNAIIENDS Stachyris chrysaea 5 3 1 9
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. Hufidnm
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43 | O. Passeriformes / F. Sylviidae UNAULNAIADENT Stachyris nigriceps 2 3 1 6
44 | O. Passeriformes / F. Sylviidae UNAULLAIN NGB Chrysomma sinense 1 1
45 | O. Passeriformes / F. Sylviidae UNNEIOMOIALYT Leiothrix argentauris 1 1 2
46 | O. Passeriformes / F. Sylviidae UNLUINAMA Alcippe morrisonia 29 14 3 46
47 | O. Passeriformes / F. Sylviidae UNYVIBUYDIVT Erpornis zantholeuca 1 1
ag | O. Passeriformes / F. Sylviidae uﬂmﬂumlﬁmﬂﬁﬂ Suthora beaulieui 1 1
49 | O. Passeriformes / F. Passeridae unnszRnazinng Lonchura striata 3 3
50 | O. Passeriformes / F. Nectariniidae unUanaisany Arachnothera magna 2 2
51 | O. Passeriformes / F. Nectariniidae unAuUdenLuang Nectarinia jugularis 3 3
52 | O. Passeriformes / F. Nectariniidae UNAUUANISEIADA Aethopyea saturata 1 1
394 98 78 2 67 245
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Jirawatkavi, N. 2000. Utilization of mixed deciduous forest in Huai Kha Khaeng Wildlife
Sanctuary for nesting of birds. M.S. Thesis, Kasetsart University, Bangkok.

Penhallurick, J. and Robson, C.. 2009. The generic taxonomy of parrotbills (Aves,Timaliidae).

Forktail 25:137-141.
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