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TOM TAT

O Viét Nam hién ghi nhan 6 loai ca coc thude gidng Tylototriton: Ca coc gd so manh T. anguliceps; Ca coc sin
T. pasmansi; Ca coc san T. sparreboomi; Ca coc san thai T, thaiorum; Ca coc viét nam T. vietnamensis va Ca coc
san zig-lo T, ziegleri. Két qua trinh tu doan gen ND2 cho thiy cic miu cua loai 7. anguliceps, T. pasmansi, T.
sparreboomi, T. vietnamensis va T. ziegleri c6 sai khac nhé hon 1,80%, 0,50%, 0,02%, 0,50%, va 2,70%, tuong
{mg va khong c6 sai khac vé di truyén giita cac mau trong loai T thaiorum. Sai khac di truyén giira cac loai trong
gidng Tylototriton dao dong trong khoang tir 3,86 dén 12,06%. Cac loai ca coc ¢ Viét Nam phan thanh hai nhom,
nhém I gdm nam loi T. ziegleri, T. pasmansi, T. sparreboomi, T. thaiorum, T. vietnamensis va nhom II chi c¢6
loai T. anguliceps. Bén canh thao luan vé mbi quan h¢ di truyén ctia 6 loai ca coc gidng Tylototriton & Viét Nam,
chung t6i md ta hinh thai cua 6 loai ghi nhan, cu thé kich thu6c dai than (SVL) cua cac loai thudc gidng
Tylotoriton tir 56 &én 75 cm va c6 cac ndt san trén lung, bung mau ndu hodc nau sim. Ving phan bd cia cac loai
thudc giéng Tylototriton duge ghi nhan tir Ha Giang dén Nghé An.

Tir khéa: Ca coc, ND2, quan hé di truyén, Tylototriton.

1. PAT VAN PE

Ho Ca céc Salamandridae c6 ving phan b &
hau hét cac ving nhiét déi va on d6i, hién ghi
nhan gdm c6 20 giéng, trong d6 c6 5 gidng da
dugc ghi nhan phan bd & chiu A (Frost, 2022).
O Viét Nam ghi nhan 2 giéng 1a Paramesotriton
va Tylototriton; riéng giéng Tylototriton ghi
nhan 6 loai phan bd & mién Bac tir Ha Giang dén
Nghé An (Frost, 2022).

Gibng Tylototriton 1a mot trong nhitng nhom
ludng cu con it duge nghién ctru. Trong khoang
10 ndm trd lai day co6 téi 25 loai méi cho khoa
hoc dugc phat hién trén thé gidi va 5 loai trong
s6 d6 dugc mo ta dua trén miu chuan tai Viét
Nam. Do c¢6 dic diém hinh thai kha giéng nhau
nén phan loai cac loai trong giéng Tylototriton
con ¢6 nhiéu van dé chua rd rang. Cac quan thé
cta loai Cé coc san Tylototriton asperrimus
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trude day ghi nhan & Nam Trung Qudc va Bic
Viét Nam da duge mo ta thanh bon loai méi.

Viéc danh gia sy sai khac giira cac quan thé
va gilta cac loai sir dung cac chi thi sinh hoc
phan tir két hop voi phan tich cac ddc diém hinh
thai s€ giap lam sang to vi tri phan loai va quan
hé di truyén cua cac loai ca coc trong gidng
Tylototriton & Viét Nam. Trong nghién clru nay,
chung t6i so sanh trinh ty doan gen ND2 trong
hé gen ty thé va xay dung cdy quan hé di truyén
clia 29 mau cé coc thude 5 loai o ving phan bd
ghi nhan & Viét Nam, dong thoi bd sung cac dan
liéu vé ddc diém hinh thdi cla céc loai ca coc
thudc gidng Tylototriton.
2. PHUONG PHAP NGHIEN CUU

Phan tich sinh hoc phan ti

Trong nghién ctru ndy, ching t6i tach chiét
va giai trinh tu bd sung cho cic mau vt cia loai
Tylototriton ziegleri thu tai Quan Ba, Ha Giang
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trong nam 2022. Céc mau gan hoac co dugc
tach chiét theo quy trinh dwoc trinh bay trong
nghién ctru cua Kuraishi va cong su (2013), bd
sung va hi€u chinh theo Nguyen va cOng su
(2015), st dung bo kit chiét tich cia hing
Qiagen (Purc). ADN tdng s6 sau khi chiét tach
s& duoc sir dung dé khuéch dai bang phuong
phap PCR. Ti 1¢ thanh phan cac chit tham gia
phan tmg chudi PCR nhu sau: Nudc cit 7 ul;
Taq PCR Master Mix 10 ul; Mbi xudi 0.5 pl;
Mbi ngugc: 0,5 pl, ADN: 2 ul. Hai doan mdi
duogc st dung dya trén nghién ctru cia Wang va

cong su 2018 SL-1 (mdi xudi) (5-
ATAGAGGTTCAAACCCTCTC-3") va SL-2
(moi nguoc) (5"

TTAAAGTGTCTGGGTTGCATTCAG-3").

Céac san pham PCR duoc dién di trén gel
agarose 1%. San pham di duoc nhan doan thanh
cong s& duogc tinh sach bang bo kit GeneJET™.
San pham tinh sach sau d6 duoc giri t6i cong ty
Firstbase (Malaysia) dé giai trinh ty. Trinh ty tra
vé duogc cit bo mdi bang phin mém Chromas
Pro 2.1.6 Két qua duogc so sanh bing cong cu
Blast trén Genbank dé xac dinh loai.

Céc trinh ty m6i phan tich va cac trinh tu
tham khao trén Genbank duoc sip xép bing
phan mém Bio Edit. Khoang cach di truyén giita
cac don vi phan loai dugc tinh toan béng cach
so sanh céc sb lugng khac biét ¢ dinh va cac
do6t bién chung, sb lugng nu-clé-6-tit (Nu) thay
thé trung binh ciing nhu sé lugng Nu thay thé
thuc tai tung vi tri. Cay phat sinh ching loai s€
duogc xay dung dua trén phuong phap phan tich
hop 1y t6i da Maximum Likelihood (ML) ¢6
trong phan mém Kakusan 4 va Treefinder. M6
hinh tién hoa cta céc trinh tu s& dugc lua chon
dua trén tiéu chi thong tin Akaike (AIC) bang
cach so sanh cdc mo hinh phan tich Kakusan.
Phan tich mo6 phong phi thong s6 cung cip do
tin cdy vé théng ké cho cic nhanh trong ciy
quan hé di truyén duya trén phan tich hop 1y tdi
da va phuong phap Bayesian inference (BI)

bang phan mém MrBayes v3.2. cac phan tich
duoc thyc hién dya trén cay ngﬁu nhién ban dau
va tinh toan trong 1x107 thé hé, tan s6 1iy mau
cay duoc thyc hién sau 1000 thé hé va cay cudi
cung thu dugc sau khi loai bé 30.001 cay (Burin
1.000.000). Gia tri ciia gbc nhanh duoc coi la
dang tin cdy khi xac sut hau nghiém > 95%.
V6i phan tich hop 1y téi da Maximum
Likelihood, gia tri d¢ tin cdy (bootstrap) dugc
xéc dinh khi chay 10000 Ian lip va gié tri duoc
coi la tin cay khi > 75%.

Trinh tg gen ND2 cua 29 mau vat thudc
gidng Tylototriton thudc 6 loai dugc sir dung
trong phan tich di truyén, hai trinh tu cta loai
Pleurodeles waltl dugc st dung lam nhom
ngoai cho viéc so sanh trong qua trinh xay dung
cdy quan hé di truyén (Bang 1).

Phan tich dic diém hinh thai

Phan tich ddc diém hinh thai cta cdc mau c4
coc theo tai li¢u cua Nishikawa va cong su
(2011): Chiéu dai than (SVL, khoang cach tir
mat mdm dén ria trudce 18 huyét); Chiéu dai duoi
(TL, khoang cach tir ria sau 15 huyét dén mut
du6i); Chiéu dai 15 hau mén (L, khoang cach tir
ria trude 16 hdu mon dén ria sau 15 hau mon);
Chiéu dai dau (HL, khoang cach tir mat mdm
dén goc sau ctia ham dudi); Chiéu rong dau
(HW, khoang cach rong nht cua dau); Chiéu
cao dau (HH, khoang cach cao nhit cua dau);
Chiéu rong miéng (MW, khoang cach giira gbc
sau miéng); Chiéu dai miéng (ML, Khoang cach
tir goc sau ham dén miut mdm); Chiéu dai mdm
(SE, Khoang céach tir goc truée 6 méit dén mut
mdm); Pudng kinh méit (ED, Khoang céach tir
goc trude mit dén goc sau mat); OD: Chiéu dai
tir goc sau 6 mat dén goc sau ham; SE: Chidu
dai tir mat mdm téi goc trude 6 mat; Chidu dai
chi true (FoL, khoang cach tir héc nach dén
mat ngén dai nhat); Chiéu dai chi sau (HiL,
khoang cach tir hoc hang dén mut ngon dai
nhit); Chiéu dai nach - ben (AG, khoang cach
tir hdc nach dén hang).
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Bang 1. Danh sach cac miu vat dwoc sir dung trong phan tich di truyén

STT Tén khoa hoc S6 hiéu thue dia Dia diém thu miu Mai genbank Tai li€éu tham khao

1 P. waltl MVZ162384 Morocco AY916026 Weisrock et al., 2005

2 P. waltl MVZ231894 Cadiz, Andalusia, Tdy Ban Nha EU880330 Zhang et al., 2008

3 T. anguliceps NCSM 82953 Viéng Phoukha, Luéng Nam Tha, Lao KT304297 Phimmachak et al., 2015
4 T. anguliceps NUOL 00448 Viéng Phoukha, Luéng Nam Tha, Lao KT304298 Phimmachak et al., 2015
5 T. anguliceps NUOL 00419 Viéng Phoukha, Luéng Nam Tha, Lao KT304299 Phimmachak et al., 2015
6 T. anguliceps NCSM 82952 Viéng Phoukha, Luong Nam Tha, Lao KT304300 Phimmachak et al., 2015
7 T. anguliceps NUOL 00420 Viéng Phoukha, Luéng Nam Tha, Lao KT304301 Phimmachak et al., 2015
8 T. anguliceps VNMN A.2014.3 Muong Nhé, Dién Bién, Viét Nam LC017832 Leetal., 2015

9 T. anguliceps TBU PAE.671 Thuan Chau, Son La, Viét Nam LC017833 Leetal., 2015

10 T anguliceps IEBR A.2014.10 Thuan Chau, Son La, Viét Nam LC017834 Leetal., 2015

11 T. anguliceps HNUE A.L.1.111 Muong Nhé, Pién Bién, Viét Nam LC017836 Le etal., 2015

12 T anguliceps KUHE: AJW2 VQG Khun Chae Thai Lan LC505611 Pomchote et al., 2019

13 T anguliceps KUHE: AJW2 VQG Khun Chae Thai Lan LC505613 Pomchote et al., 2019

14 T. pasmansi IEBR 4466 ba Béc, Hoa Binh, Viét Nam MT210166 Bernardes et al., 2020
15 T. pasmansi IEBR 4467 Pa Bac, Hoa Binh, Viét Nam MT210167 Bernardes et al., 2020
16 T sparreboomi IEBR 4476 Sin HO, Lai Chau, Viét Nam MT210162 Bernardes et al., 2020
17 T. sparreboomi IEBR 4477 Sin HY, Lai Chau, Viét Nam MT210163 Bernardes et al., 2020
18 T. thaiorum ZMMU A-7577 VQG Pu Hoat MW883478 Poyarkov, 2021

19 T thaiorum ZMMU A-7578 VQG Pu Hoat MW§883479 Poyarkov, 2021
20 T. thaiorum ZMMU A-7579 VQG Pu Hoat MW883480 Poyarkov, 2021
21 T. thaiorum ZMMU A-7580 VQG Pu Hoat MW883481 Poyarkov, 2021

22 T. vietnamensis IEBR A.2014.43 KBTTN Doéng Son - Ky Thugng, Hoanh B6, Quang Ninh  KX609961 Bernardes et al., 2017
23 T. vietnamensis IEBR A.2014.44 Mau Son, Loc Binh, Lang Son KX609962 Bernardes et al., 2017
24 T. vietnamensis IEBR A.2014.45 Mau Son, Loc Binh, Lang Son KX609963 Bernardes et al., 2017
25 T. vietnamensis IEBRA.0701 Mau Son, Loc Binh, Lang Son KY800873 Wang et al., 2017
26 T ziegleri VNUHHG.082 Quan Ba, Ha Giang, Viét Nam KY800870 Wang et al., 2017

27 T. ziegleri VNUHHG.081 Quan Ba, Ha Giang, Viét Nam KY800871 Wang et al., 2017

28 T. ziegleri VNMN3389 Bao Lac, Cao Béng, Viét Nam KY800888 Wang et al., 2017
29 T ziegleri VNMN3390 Quan Ba, Ha Giang, Viét Nam KY800889 Wang et al., 2017

30 T ziegleri HG.2022.1 Quén Ba, Ha Giang, Viét Nam Nghién ctru ndy ~ Nghién cuu nay

31 T. ziegleri HG.2022.2 Quén Ba, Ha Giang, Viét Nam Nghién ctru ndy ~ Nghién cuu nay
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3. KET QUA VA THAO LUAN
3.1. Quan h¢ di truyén ciia cic loai ca coc
thudc gidng Tylototriton & Viét Nam

Hai dang cay di truyén BI va ML dugc xdy
dung dua trén hai phuong phap c6 hinh dang
twong tu nhau, gia tri -Lnl mdéi md hinh 1a
3856,384 va 3654,6155, gia tri anpha d6i voi
cay BI 1a 0,361 va gié tri gama voi cay ML la
0,3629. Cay quan hé di truyén dang BI dugc thé
hién ¢ Hinh 1 va khoang cach di truyén duogc
trinh bay ¢ Bang 2.

Gia trj thé hién & cac gbc nhanh 1a gia trj do
tin cdy cia md hinh ML/gid tri xac suét hau
nghi¢ém cua mod hinh BI

Két qua phéan tich 29 mau vét ca coc clia 6
loai thudc gidng Tylototriton ghi nhan & Viét
Nam cho thdy chung cting chung mét géc nhanh
trén cdy quan hé di truyén v6i gia tri xac suit
hau nghiém gdc nhanh dat tuyét ddi 100/1.00.

96/0.95

Dong thoi, miu vat cua sau loai tao thanh hai
nhoém riéng biét: Nhom I gébm nim loai T,
pasmansi, T. sparreboomi, T. thaiorum, T.
vietnamensis va T. ziegleri, khoang cach di
truyén gitta cac loai nay tir 3,86 dén 12,06%.
Nhom II chi ¢6 loai T. anguliceps. Két qua nay
c6 su tuong ddong v4i nghién ctru cia Wang va
cong su (2018).

Sau loai ca coc thude gidng Tylototriton &
Viét Nam phan thanh 6 nhanh tach biét:

Phan nhanh A gém cac mau vat thudc loai T,
ziegleri thu tai huyén Quan Ba, tinh Ha Giang,
khoang cach di truyén giira cac cé thé tir 0,00 -
2,70%, trong d6 ca thé KY800888 phan bd &
Cao Bing co sai khac twong dbi tach biét véi
cac mau khéac ciia quan thé phan bd ¢ Ha Giang.
Khoang cach di truyén giita cac ca thé con lai
nho hon 0,9%.

1. ziegleri KY 800870

1. ziegleri KY 800871

T. ziegleri KY800889

1’ ziegleri 1035 bp

1. ziegleri HG
T. ziegleri KY 800888
1. sparreboomi MT210162
1. sparreboomi MT210163

I pasmansi MT210166

T pasmansi MT210167
1. thaiorum MW 883478
1. thaiorum MW883479
1. thaiorum MW 883480
1. thaiorum MW883481
T vietnamensis KX609961
1! vietnamensis KX609962

100/1.00

=
T~
S
2
)
=

1. vietnamensis KX609963
1. vietnamensis KY 800873

1. anguliceps KT304297
1" anguliceps KT304298
[ 1. anguliceps KT304300
1. anguliceps KT304299
1. anguliceps KT304301
1. anguliceps LC017832
1" anguliceps LC017836

_[ 1 anguliceps 1.CO17833
7. anguliceps LC017834

1. anguliceps 1LLC505611

T anguliceps 1.LC505613

r Pleurodeles waltl AY916026

L 2 walil EU880330

0.05

Hinh 1. Ciy quan hé di truyén ciia cac loai c4 céc thudc gidng Tylototriton & Viét Nam
xay dung trén mo hinh BI
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Phan nhanh B gém cac mau vat thudc loai T.
sparreboomi thu tai huyén Sin HO, tinh Lai
Chau. Vé di truyén, sai khac giita hai ca thé sir
dung trong nghién ctru nhé hon 0,20%.

Phan nhanh C gdm cac méu vét thudc loai T,
pasmansi thu tir huyén Da Bic, tinh Hoa Binh,
khoang cach di truyén nho hon 0,50%.

Phan nhanh D gém cac mau vat thudc loai T
thaiorum thu tr Vuon Quéc gia (VQG) Pu
Hoat, tinh Nghé An, giita cac ca thé nay khong
ghi nhén sai khac vé di truyén.

Phan nhanh E gém cac mau vat thudc loai T,
vietnamensis thu tu cac tinh Quang Ninh va
Lang Son, trong d6 cac mau vat c6 khoang cach
di truyén tir 0,20 dén 0,50% (Bang 2).

Phé4n nhanh F gém cic mau vat thudc loai 7.
anguliceps thu tor Luong Nam Tha (Lao), Dién
Bién, Son La va VQG Khun Chae (Thai Lan).
Trong do céc mau vat dugc thu tir Dién Bién va

Son La khong c6 sai khac vé di truyén, giita hai
c4 thé thu tr VQG Khun Chae Thai Lan la
0,20% va cic mau vat thu tir Lubng Nam Tha
(Lao) 12 0,00 - 0,40%. Vé khoang cach di truyén
gilta cac quan thé cu thé nhu sau: giira quan thé
¢ Dién Bién va Son La nhd hon 0,10%; gitra
quan thé ¢ Dién Bién va Ludng Nam Tha (Lao)
nho hon 0,30%; giita quan thé & Pién Bién va
Thai Lan tir 0,90 dén 1,20%; giita quan thé ¢
Son La va Lao tir 1,00 dén 1,13 %; giita quan
thé Son La va Thai Lan tir 1,60 dén 1,80%; va
gifta quan thé & Lao va Thai Lan tir 0,90 dén
1,10%.

V& sai khéc di truyén giira cac loai dugc thé
hién & Bang 2. Khoang cach vé di truyén giira
cac loai ca coc thude gidng Tylototriton & Viét
Nam ddi véi gen ND2 nam trong khoang 3,86
dén 12,80%.

Biang 2. Khoing cach di truyén céc loai ca céc thude giong Tylotriton & Viét Nam

STT Tén khoa hoc 1 2 3 4 5 6
. 0,00-
1 T. anguliceps 1.80
. 11,4-
2 T. pasmansi 12.1 0,50
. 10,7- 3,96-
3 T. sparreboomi 115 426 0,20
) 10,7- 4,64- 4,64-
4 T. thaiorum 112 493 4.83 0
5 T vietnamensi 12,8- 11,59- 10,55- 11,55- 0,2-
VICHIAMENSIS a0 1226 1125 12,06 0,5
6 T sicoleri 9,30- 4,39- 3,86- 4,83- 10,94- 0,00-
- zregtert 11,08 5,99 4,77 6,21 1242 2,70

Nhu vay, vé khoang cach di truyén giita cac
quan thé cia nam loai T. anguliceps, T.
pasmansi, T. sparreboomi, T. thaiorum, T.
vietnamensis hién ghi nhan phan bd & Viét Nam
nho hon 1,80%. Riéng loai 7. ziegleri c6 sai
khac di truyén gitra mot mau vat KY800888 voi
cac ca thé con lai dat 2,70%. So véi céc gia tri
sai khac cua cac loai con lai, ddy dugc xem la
mot gid tri twong ddi 16n. Do d6 can c6 nghién
ctru thém vé hinh thii ciia mau vat niy trong
nghién ctru tiép theo, dong thoi tién hanh mo
rong nghién ciu thém dé phat hién thém cac
quan thé moi cua loai nay hodc cé thé 1a ghi
nhan phan loai ctia ching.

3.2. Pic diém hinh théi cia céc loai ca céc
thudc gidng Tylototriton & Viét Nam

Tylototriton anguliceps Le, Nguyen,
Nishikawa, = Nguyen, Pham, Matsui,
Bernardes & Nguyen, 2015 — Ca céc go so
manh

Mau vit nghién ciu (n = 4): 02 mau dyc
(TBUML.2019.1, SL2016.153) va 02 mau cai
(TBUML.2019.2, SL2016.171) mau duoc thu
tai Son La.

Kich thuée: SVL: 63-69,8 mm (3); 56,5-
63,3 mm (%), HL: 16,5-18,4 mm (J); 15,4-
17,2 mm (Q), HW: 15,9-17,9 mm (J); 14,8-
17 mm (Q).
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Pdc diém nhdn dang: Kich thuéc co thé
trung binh; Céc ndt san 16n chay doc hai bén go
lung - sudn; go ria hai bén dau rd, dbc va manh;
g0 xuong 0 g1u:a dinh dau ro va manh; da nham
v6i cac ndt san nho; g séng lung ndi 13, hoi
phan doan; chan dai va nho; dudi mong; phan
dau, cac chi, g0 séng lung, cac mun 16n ¢ doc

g0 lung ben va phan duoi.

Mau sdc mdu song Co thé mau nau do,
cac mun 16n doc sdng lung va phan dudi mau
da cam; mat bung mau nau hodac den nau; cac
phén con lai cta co thé mau den tham (Hinh
2).

Hinh 2. Mat lwng cta loai P. anguliceps

Phén bé6: O Viét Nam, loai P. anguliceps ghi
nhan phan bd & Pién Bién va Son La (Frost,
2022). Trén thé giGi loai nay ghi nhan phan b
¢ Lao va Thai Lan (Frost, 2022) (Hinh 2).

Tylototriton pasmansi Bernardes, Le,
Nguyen, Pham, Pham, Nguyen & Ziegler,
2020

Mau vit nghién ciru (n = 1): 01 miu duc
(IEBR 4466) thu tai Hoa Binh.

Kich thuéc: SVL: 64,2 mm (&), HL: 17.7
mm, HW: 11,9 mm, ED: 3,1 mm.

Pdc diém nhdn dang: Kich thudc co thé
trung binh; dau dai hon rong, mdém ngin,

khoang cach gilra hai mat 16m, go xuong trén
dau 13, c6 nep gap va not san trén lung noi cao
kéo dai tir ddu dén gdc dudi, cac ndt sin bén
suon 10, tron nho, dudi mong va nhon vé phia
sau, da mat lung san va nhleu hat, mdt bung c6
nbt san nho va co nep gap.

Mau sdc mau song: Co thé mau xam den,
mat bung mau ndu sam mut ngén chan, tay mau
cam, mdt dai mau cam kéo dai tir hdu mon dén
mut duoi (Hinh 3).

Phdn b6: O Viét Nam, loai T. pasmansi ghi
nhan phan bd & Hoa Binh, Pht Tho, Son La va
Thanh Hoa (Frost 2022) (Hinh 3).

b -—J-l-‘-"'*"

Hinh 3. Mat lwng cia loai 7. pasmansi
(Anh: Pham Vin Anh)
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Tylototriton sparreboomi Bernardes, Le,
Nguyen, Pham, Pham, Nguyen & Ziegler,
2020

Madu vt nghién ciru (n = 15): 15 mau dyc
(SH.1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15) thu ¢ Lai Chau.

Kich thuoc: SVL: 60,1 - 77,7 mm, HL: 18,1 -
21,2 mm, HW: 15,5 - 19,1 mm, ED: 8,0 - 9,9 mm.

Pdc diém nhdn dang: Pac diém hinh thai coa
mau vat phu hop v6i md ta cuia Bernardes va

cong su (2020). Kich thuorc co thé trung b1nh
da trén toan bd co thé san, xuong song ndi rd,
dut doan, go xuong trén dau phat trién, doc hai
bén sudn cb cac ndt san kéo dai tir nach téi ben,
céc chi ngan, mit bung nhin, hong va nguc san,
dudi mong.

Mau sdc mdu song: Co thé mau nau nau do,
bung mau nau, mut ngoén tay, ngoén chan va mat
dudi duoi mau cam (Hinh 4, 5).

Hinh 4. Mat lu'ng cua loal T. sparrebooml
(Anh: Hoang Van Chung)

Phdn bé: O Viét Nam, loai T. sparreboomi
ghi nhan phan bd & Lai Chau (Bernardes et al.,
2020) (Hinh 4,5).

Tylototriton thaiorum Poyarkov, Nguyen
& Arkhipov, 2021

Mau vat nghién ciu (n = 1): 01 miu duc
(ZMMU A-7577) thu &6 Ngh¢ An.

Kich thuéc: SVL: 65,2 mm (&), HL: 15,2
mm, HW: 14,3 mm, ED: 3,8 mm.

Bdc diém nhdn dang: Dic diém hinh thai cua
mau vat phi hop véi mo ta cia Poyarkov et al.
(2021). Kich thudc co thé trung binh; dau dai

Hinh 5: Mat bung cia loai 7. sparreboomi

(Anh: Ngé Ngoc Hdi)
hon rong, mom ngén, g0 xuong trén dau 13, co
nép gip va ndt san trén lung ndi cao kéo dai tir
dau dén géc dudi, cac ndt san bén suon rd, tron
nho, dudi mong va ti vé phia sau, da mit lung
san va nhiéu hat, mat bung c6 ndt san nho va co
nép gip.

Mau sdc mdu song: Co thé mau niu, hau
mon mau nau xam, cac chi mau nau dam, cac
ngén chan va tay mau cam do, cac ndt san & co
chan mau do, hau mén ma mat bung ctia duoi co
mau cam (Hinh 6).

Hinh 6. sztt lung cua loai 7. thaiorum |
(Anh: Hoang Vin Chung)

46 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 5 - 2022



Céng nghé sinh hoc & Giong ciy trong

Phén b6: O Viét Nam, loai T. thaiorum ghi
nhan phan bd & Nghé An (Frost, 2022). Trén thé
gi6i loai nay ghi nhan phan bd & Lao (Frost,
2022).

Tylototriton vietnamensis Bohme,
Schottler, Nguyen & Kohler, 2005 - Ca coc
viét nam

Mau vt nghién ciru (n = 13): 13 mau dyc
(SD.1,2,3,4,5,6,7,8,9,10, 11, 12, 13) thu &
Bic Giang.

Kich thuwoe: SVL: 59,0-68,7 mm, HL: 17,1-
19,8 mm, HW: 16,3-18,6 mm, ED: 8,7-10,1 mm.

Pdc diém nhdn dang: Pac diém hinh thai cta
mau vat phu hop véi mo ta ciia Bernardes va
cong sy (2012) Bohme va cong su (2005). Kich
thuoc co thé trung binh; da trén toan bd co thé
san, xuong song ndi rd, go Xuong trén dau phat
trién, doc hai bén sudn c6 ndt san kéo dai tir
nach téi ben, cac chi ngén, dudi mong.

Moau sdc mdu song: Co thé mau nau sim t6i
den, mdt bung mau nau, mit ngdn tay va ngén
chan, dinh caa cac ndt sin va mit dudi dudi mau
cam (Hinh 7, 8).

Hinh 7. Mat lung cia loai 7. vietnamensis
(Anh: Ngo Ngoc Hai)

Phén bé: O Viét Nam, loai 7. viethamensis
ghi nhan phan bé ¢ Cao Bang, Lang Son, Bic
Giang, Phu Tho (Nguyen et al., 2009; Frost,
2022) (Hinh 7,8).

Tylototriton ziegleri Nishikawa, Matsui &
Nguyen, 2013 - Ca coc zig-lo

Mau vit nghién ciru (n = 17): 17 mau duc
(PDT.1,2,3,4,5,6,7,8,BL.1,2,3,4,5,6,7,
8, 9) thu & Cao Bang.

Kich thuoc: SVL: 66,6 - 74,5 mm, HL: 18,9 -
21,8 mm, HW: 15,7 - 19,3 mm, ED: 9,0 - 10,6 mm.

"ﬂ

Hinh 9. Mat lu’ng cia loal T. ziegleri

Hinh 8. Mat buhg cua loai 7. vietnamensis
(Anh: Ngé Ngoc Hdi)

Pdc diém nhdn dang: Pac diém hinh thai cta
mau vat pht hop véi mé ta ciia Nishikawa et al.
(2013). Kich thudc co thé trung binh; da tho
giap, xwong sdng ndi va phan doan, g xuong
trén dau phat trién, doc hai bén sudn c6 cac ndt
san kéo dai tir cd dén ben, cac chi ngén, mat
bung san, dudi mong.

Mau sdc mdu séng: Co thé mau nau tham
hodc den, bung mau nau, mut ngédn tay, mut
ngdén chan va phia du6i ¢c6 mau cam (Hinh 9,
10).

Hinh 10. Mit bung cta loai 7. zzeglerz
Anh: Ngé Ngoc Hii)
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Phén bé: O Viét Nam, loai T, ziegleri ghi
nhan phan bb & Ha Giang, Cao Bang. Trén thé

gi6i loai nay ghi nhan phan bd & Trung Qubc
(Frost, 2022) (Hinh 11).

105°E
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@ I sparreboomi
o 1. vietnamensis
T ziegleri

Bién Déng

Hinh 11. So d6 phan bd sau loai ca céc hién ghi nhian ¢ mién Bic Viét Nam

4. KET LUAN

Vi¢t Nam hién ghi nhan 6 loai ca céc thudc
gidng Tylototriton bao gdbm: Ca coc gd so manh
T. anguliceps; Ca coc san T. pasmansi; T.
sparreboomi; Ca coc san thai 7. thaiorum; Ca
coc viét nam T, vietnamensis va Ca coc san zig-
lo T. ziegleri.

Két qua so sanh trinh ty doan gen ND2 cho
thiy cac mau vat cua loai 7. anguliceps c6 sai
khéc nho hon 1,80%, cac mau vat cua loai T,
pasmansi sai khac nhé hon 0,50%, céc mau vat
cua loai T. sparreboomi sai khac nho hon
0,02%, cac mau vat cua loai T vietnamensis sai
khéc nho hon 0,50%, cac mau vat cua loai T,
ziegleri sai khac nho hon 2,70% va khong c6 sai
khac vé& di truyén giita cac mau vat loai T
thaiorum. Sai khac di truyén giira cac loai dao
dong trong khoang tir 3,86 dén 12,06%.

Hinh thai va di truyén, cac loai ca coc & Viét
Nam phén thanh hai nhém, nhém I gdbm nam
loai T. ziegleri, T. pasmansi, T. sparreboomi, T.
thaiorum, T. vietnamensis c6 hinh thai tuong
ddng thudc vé cung nhanh c¢6 méi quan hé di
truyén gan giii va nhom II chi co loai T
anguliceps.

V& phan b cac loai ca coc gidng Tylototriton
¢ Viét Nam duoc ghi nhéan ¢ Bic Giang, Quang
Ninh, Lang Son, Cao Bﬁng, Bic Kan, Ha Giang,
Phu Tho, Lao Cai, Lai Chau, Son La, Dién Bién,
Hoa Binh, Thanh Hoa va Nghé An.
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PHYLOGENETIC RELATIONSHIPS AND TAXONOMIC REVIEW OF
THE GENUS Tylototriton (AMPHIBIA: CAUDATA) FROM VIETNAM
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SUMMARY
In Vietnam, the salamandrid (Asian newt) genus Tylototriton has six species, namely 7. anguliceps - Angular-
headed Newt; T. pasmansi - Pasmans’ Crocodile Newt; T. sparreboomi - Sparreboom’s Crocodile Newt; 7.
thaiorum - Thai Crocodile Newt; T. vietnamensis - Vietnamese Knobby Newt and 7. ziegleri - Ziegler's Knobby
Newt. The results of molecular analyses based on the ND2 fragment showed that the genetic distance between
the populations of T. anguliceps, T. pasmansi, T. sparreboomi, T. vietnamensis, T. ziegleri species was less than
1.80%, 0.50%, 0.02%, 0.50%, 2.70%, respectively. There was no genetic distance within 7. thaiorum. The
genetic variation among species ranged from 3.86 to 12.06%. Species in the gennus Tylototriton in Vietnam are
divided into two groups - group I containing five species, viz T. ziegleri, T. pasmansi, T. sparreboomi, T.
thaiorum, T. vietnamensis, and group II with only 7. anguliceps. Morphologically, the snout to vent length (SVL)
of species of the genus Tylotoriton ranges from 56 - 75 cm and is generally characterized by brown or dark brown
dorsal with ventral granules. The distribution of the species in Vietnam has been reported from Ha Giang to Nghe

An province.

Keywords: ND2, Newt, phylogenetic relationships, Tylototriton.
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