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Da dang loai vi moi quan hé tién ho cic loai ¢4 nwc ngot tai Tay Neuyén
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Tom tiit:

Téay Nguyén gdm 5 tinh (trwéc sap nhép), c6 song Sé San va Srépok thude hé thong song 3S (Sé San - Sé Kong - Srépok)
xuyén qudc gia, trong dé song Srépok c6 240 loai c4, song Sé San ¢6 133 loai. Nghién ctru khao sat sw da dang va moi quan hé
phat sinh loai ciia ca nwée ngot & TAy Nguyén. Miu ca dugc thu tai song Srépok va Sé San thugc tinh Pik Lik, Pik Nong,
Gia Lai va Kon Tum (trwéc sap nhap). Dua trén dic diém hinh thai, 68 loai dwoc ghi nhan: b ca chép Cypriniformes (37
loai, 28 gidng, 7 ho), bd c4 da tron Siluriformes (17 loi, 10 giong, 6 ho), bd c4 ro dong Anabantiformes (8 loai, 5 giong, 4 ho),
b ca that lat Osteoglossiformes va ca bong Gobiiformes (déu 2 loai, 2 giéng, 1 ho); bd ca hoang dé Cichliformes va series
Ovalentaria (déu 1 loai). CAy phat sinh loai dwgc xiy dung dua trén 4 tip dir liéu gen Cytochrome b (cytb) cia mtDNA bang
thuat toan neighbor-joining va Maximum Likelihood, véi Batrachomoeus trispinosus (b9 ca céc Batrachoidiformes) dwoc sir
dung 1am nhém ngoai. Ciy phat sinh ciia toan b loai chia thanh hai nhanh, nhanh 1 gom 4 b (Cypriniformes, Siluriformes,
Osteoglossiformes, Gobiiformes); nhanh 2 gom Anabantiformes, Cichliformes va series Ovalentaria. Tinh trang don nganh
va da nganh & cac cip d phan loai (b9, ho va giong) dwoc thiao ludn va so sanh. Phat hién nay cung cp dir liéu di truyén vé
sir da dang ciia ¢ song Mé Kong, 1am co s¢ khoa hoc cho bao ton va quén Iy ngudn loi thity san.

Tir khéa: bao ton, ca nwée ngot, chi thi phan tir, cytb mtDNA, da dang sinh hoc, ngudn lgi thiy san, phat sinh loai, TAy Nguyén.
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Abstract:

The Central Highlands, encompassing five provinces before the administrative reorganisation, is traversed by the Se San and
Srepok rivers, known as two main branches of the transboundary 3S river system (Se San - Se Kong - Srepok). There are 240 and
133 fish species recorded in the Srepok and Sesan rivers, respectively. This study aims to investigate the diversity and phylogenetic
relationships of freshwater fish in the Central Highlands. The samples were collected at Se San and Srepok rivers in Dak Lak, Dak
Nong, Gia Lai and Kon Tum provinces. Based on morphological characteristics, 68 species have been identified, including: Order
Cypriniformes (7 families, 28 genera, 37 species); Order Siluriformes (6 families, 10 genera, 17 species); Order Osteoglossiformes
(1 family, 2 genera, 2 species); Order Anabantiformes (4 families, 5 genera, 8 species); Order Gobiiformes (1 family, 2 genera, 2
species); Order Cichliformes (both of 1 species) and Ovalentaria series (1 species). The phylogenetic tree was constructed based
on four different Cytochrome b (cyth) gene mitochondrial DNA datasets using the Neighbor-Joining and Maximum Likelihood
approaches, with Batrachomoeus trispinosus used as the outgroup. The phylogram was divided into two main lineages, lineages
1 included Cypriniformes, Siluriformes, Osteoglossiformes, and Gobiiformes; while lineages 2 included Anabantiformes,
Cichliformes, and series Ovalentaria (all previously belong to the order Perciformes). The monophyletic and polyphyletic status at
different taxonomic levels (order, family, and genus) were discussed and compared. These findings provide genetic data on fish diversity
in the Mekong river, serving as a scientific basis for conservation and management of freshwater fishery resources.

Keywords: aquatic resources, biodiversity, Central Highlands, conservation, cyth mtDNA, freshwater fish, molecular markers,
phylogenetic tree.
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1. Dt van de

Luu vuc song Mé Kong chay qua dia phan 6 nuéc chau A
(Trung Quéc, Myanmar, Thai Lan, Lao, Campuchia va Vi¢t Nam),
dac trung bdi sy da dang sinh hoc cac loai ca, ding thit hai sau
song Amazon, véi hon 1000 loai dugc ghi nhan [1]. Song Mé
Kong & Viét Nam phan bé & Dong bing séng Ciru Long - PBSCL
(song Tién va song Hau), Bic Trung B¢ (song Sé Kong) va Tay
Nguyén (song Sé San va Srépdk). Luu vuc song S€ San va Srépok
bét ngudn tir ddy nui cao phtc tap, dugc hop thanh tir nhiéu nhanh
s6ng noi ¢6 céc thac ghénh va sudi nho, trai dai 5 tinh gom Kon
Tum, Gia Lai, Dak Lak, Dak Néng va Lam Ddng (trude sap nhap)
v6i tong dién tich khoang 29500 km? [2]. Hién nay, nhiéu dap thay
dién da, dang va s¢ dugc xay dung tai khu vuc phia trén thugng
nguon, phuc vu nhu cau cudc séng cia con ngudi, diéu ndy tic
dong khong nho dén moi truong va da dang sinh hoc khu vye Tay
Nguyén noi riéng va luu vuc song Mé Kong noéi chung [2].

Da dang loai ca ghi nhan tai song Sé San la 133 loai va Srépok
1a 204 loai [2]. Mt s6 nghién ctru cong bd da dang thanh phan
loai c4 nudc ngot & lwu vuc cac nhanh song, sudi 6 Ty Nguyén
dya trén ddc diém hinh thai. T.T.H. Nguyen (2000) [3] ghi nhan
160 loai thugc 84 gidng, 28 ho va 10 by. H.A. Le va cs (2013) [4]
xac dinh dugc 179 loai thude 93 giéng, 32 ho va 11 by, trong do, bd
ca chép Cypriniformes chiém uu thé voi 98 loai. Ngoai ra, da dang
thanh phan loai ca & mot s6 hd chira thude lru vie song Mé Kong
& Tay Nguyén ciing dugc ghi nhan, nhw ho Yaly (17 loai), Easoup
(40 loai), Eakao (14 loai), Eakar (7 loai), Budn Triép (23 loai), Yang
Reh (10 loai) [5].

Bén canh phuong phap dinh loai hinh thai, dinh loai phéan tir
dua trén di truyén ma vach (DNA barcoding) dang dugc img dung
rong rai. Di truyén ma vach la ky thudt su dung mot hodc mot vai
trinh tw DNA ngén nam trong hé gen cia sinh vt dé khuéch dai
doan gen muyc tiéu, roi dua trén dir lidu di truyén thu dugc dé kiém
chung dinh loai va khao sat mbi quan h¢ phat sinh loai mot cach
nhanh chéng va chinh xac [6]. Trong nhitng thap nién gan day,
DNA ma vach dugc g dung rong rdi nhu mot cong cu hd trg
trong cac nghién ctru vé phan loai ca nude ngot & Viét Nam nhur bo
cé chép Cypriniformes [7, 8], cd nudc ngot 6 DPBSCL [9], c4 da tron
Siluriformes [10], ca ban dia ¢ cac phu luu song Mé Kong [11], gop
phén b sung dit liéu phén tir cho khu hé ca Viét Nam.

Nghién ctru hién tai khio sat da dang thanh phan loai ca nudc
ngot phd bién tai song Sé San va Srépok dya trén dic diém hinh
thai va di truyén, xdy dung cdy phat sinh chung loai va khao sat
mdi quan hé tién hoa, gop phan bd sung va hoan thién co so di liéu
di truyén (g dung trong bao ton va quan ly ngudn loi thay san.

2. Viat liéu va phuong phap nghién ciiu
2.1. Dia diém, thoi gian va phwong phdp thu méu

Mau ¢4 dugc thu tir nguoi dan dia phuong ¢ cac cho va bén cé
doc 2 nhanh song chinh: song S€ San - tinh Gia Lai va Kon Tum va
song Srépok (song Krong Ana va song Krong No) - tinh Dik Lk,
bik Nong va Gia Lai (hinh 1). Cac mau ca dwgc thu thap trong
3-5 ngay tir nam 2016-2019, véi 1 lan/ndm va riéng 2016, nghién
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cru thyce hién 2 chuyén thu mau. S6 luong ca thé trén mot loai thu
thap tai mdi dia diém dao dong tir 2 dén 8. Mau ca dugc ma hoa va
co ca duoc cat va giit trong dng eppendorf chira ethanol 95%, bao
quan lanh ¢ -20°C d tién hanh céc phan tich di truyén tiép theo.

69,1%
Auapeu Kon.mm
cinet

41,1%
Gia Lai

Hinh 1. So d6 cac dia diém thu mau va thong tin vé sw phan bd loai ca (%) tai
cac khu vwe dia ly & Tay Nguyén. Hinh anh céc loai ca phd bién tai cac dia
diém nghién ctru dwoc hién thi.

2.2. Khdo st thanh phin lodi dya vio dic diém hinh thdi
va di truyén

Mau ca duoc chup anh v dinh loai dwa trén céc dic diém hinh
thai nhu mau sic co thé va véy, so luong tia climg va tia mém ¢
vay lung, vay hdu mon, vay bung, vay nguc va vay dudi va cac dac
diém dic trung theo cac khoa phan loai [12, 13]. Méu ca duoc bao
quén trong con 96% va lru gitr 6 Phong Thi nghiém Sinh hoc phan
tlr, Trung tdm Thi nghiém Thyc hanh, Truong Dai hoc Nha Trang.

Téng s6 DNA duoc tich chiét tir 20 mg mau co cia timg ca thé sir
dung b kit GeneJET Genomic DNA Purification (Thermo Scientific,
M) theo hudng dan ciia nha san xuat. Phan img PCR khuéch dai
doan gen Cytochrome b ciia DNA ty thé (Cytb mtDNA) sir dung cip
mdi CytbF 5'-GGCTGATTCGGAATATGCAYGCANAYGG-3'
va CytbR 5'-GGGAGGATCGTAGAATTGCRTANGCRAA-3'
[14] duoc tién hanh theo quy trinh cia Q.D.H. Vu va cs (2018)
[10] véi nhiét d¢ lai 1a 52°C. San pham PCR dugc tién hanh phan
{ing giai trinh tu theo nguyén tic Dye-labelles dideoxy terminator
(Big Dye Terminator v.3.1, Applied Biosystems), voi cac doan moi
twong ty nhu phan ung PCR theo chwong trinh luan nhiét nhu sau:
96°C trong 30 gidy, 50°C trong 30 gidy, cudi cing la 60°C trong
4 phut. San phim sau d6 dwgc phan tich bing thiét b ABI Prism
3.700 DNA Analyser (Applied Biosystems).

Trinh ty doan gen Cyth mtDNA cac mau di dinh loai hinh
thai dugc két ndi bang tinh ning ContigExpress ciia phan mém
Vector NTI 11.5 (Invitrogen, My). Sau do, cac trinh ty dugc so
sanh véi co so dir liéu cia Ngan hang Gen (GenBank) bang tinh
nang BLAST Nucleotide (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
dé kiém chung. Két hop gitra dac diém hinh thai va di truyén,
cac loai ca duoc dinh danh theo hé théng phan loai cap nhat cla
R. Betancur v ¢s (2017) [15]. Thanh phan loai dugc xéc dinh va
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khao sat theo cac khu vue thu mu. Céc trinh tw duge dong hang
bing phan mém BioEdit 7.2.5 sir dung tinh ning Clustal X, kiém
tra va chinh sira bang mit thuong. Cac trinh tw dugc ding ky trén
GenBank voi ma s6 tir MN541305 dén MN541372 [16].

2.3. Khdo sdt moi quan hé tién hod cdc loai ca nwdéc ngot

Moi quan hé phét sinh loai ciia céc loai ca nudc ngot dugc phan
tich dua trén 4 tap dir ligu. Péu tién, cdy phat sinh loai dugc xay dung
tlr 68 trinh ty trong nghién ctru hién tai va 44 trinh tu tr GenBank
& khao sat mdi quan hé tién hoa. Loai Batrachomoeus trispinosus
(Batrachoidiformes: Batrachoididae) ma s AP006738 dugc st dung
lam nhom ngoai. Sau do, mbi quan h¢ phat sinh pha h¢ cua cac bo/
tap hop b lan luot duge xem xét, bao gém: 59 trinh ty thude bd ca
chép Cypriniformes (37 cua nghién ctu nay va 22 tir GenBank); 25
trinh tu thudc bg ca da tron Siluriformes (17 ciia nghién ctru nay va §
tir GenBank); 19 trinh tu thudc cac bd Anabantiformes, Cichliformes
va series Ovalentaria (10 cia nghién ctru nay va 9 tor GenBank).
Céc cay phat sinh loai dugc xay dung su dung thuat toan Neighbor
Joining (NJ) va Maximum Likelihood (ML) véi d9 lap lai 1000 lan
trén phan mém MEGA X [17]. Trudc khi tién hanh thut toan ML,
md hinh tién hoa phu hop cua céc tap dit liéu dugc xac dinh st dung
tinh nang Find best model trong phan mém MEGA X. M6 hinh ¢6
gia tri Akaike Information Criterion - AIC thép nhét duoc lua chon
[18].

3. Két qua va ban luan
3.1. Thanh phén loai ca nwéc ngot ¢ Tdy Nguyén

T nam 2016 dén 2019, qua cac dot thu mau tai cac tinh Tay
Nguyén, nghién ctru ghi nhan 68 loai c4 nudc ngot pho bién dya
vao dac diém hinh thai (7 bo/series, 21 ho va 49 giong). Sir dung
chi thi Cytb cia DNA ty thé, cac loai c4 dugce kiém ching dinh loai
bing tinh ning BLAST. Theo d6, mirc do twong dong voi trinh
tu cung loai trén GenBank dao dong 98,9-100% (d¢ bao phu 99-
100%).

Xét vé thanh phan loai, bo ca chép Cypriniformes duoc ghi
nhan 1a da dang nhat voi 37 loai, 28 giéng, 7 ho; tiép theo 1a bo
¢ da tron Siluriformes (17 loai, 10 gidng, 6 ho), bd ca o dong
Anabantiformes (8 loai, 5 gidng, 4 ho); bd c4 bong Gobiiformes (2
loai, 2 gibng, 2 ho); b cé that lat Osteoglossiformes (2 loai 2 gidng,
1 ho,); b ca hoang dé Cichliformes (1 loai, 1 giéng, 1 ho); va series
Ovalentaria (1 loi, 1 giong, 1 ho) (hinh 2).
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Hinh 2. S6 Iweng ho, giéng, loai cta cac bd ca nwéc ngot ghi nhan dwoc &
Tay Nguyén.
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Su phan b6 cua cac loai theo khu vue thu mau cling thé hién
su khac nhau 10 rét, vdi 65/68 loai (chiém 95,6%) tép trung o
cac tinh Dak Lik, thap nhat 13 28/68 loai (41,1%) thu dugc &
Gia Lai; trong khi d6, tinh Dak Nong va Kon Tum lan lugt ¢6
s6 loai thu duoc 13 55 (80,1%) va 47 (69,1%). Mot s6 loai ca nhu
Cyprinus carpio, Oreochromis niloticus, Hypsibarbus gonionotus,
Clarias macrocephalus, Clarias batrachus, Anabas testudineus,
Oxyeleotris marmorata, Channa striata... xuat hién & tit ca cac tinh
thu mau (hinh 1). Day la nhimg loai duoc san xuat nhan tao thinh
cong va trd thanh déi twong nudi phd bién. Pidu nay ciing phu hop
voi nhan xét cia T.T.H. Nguyen (2000) [3], day la nhiing loai c6
gi4 tri kinh té ¢ khu vire séng sudi Tay Nguyén. Mot sd loai nhu ¢4
bong d4 Acantopsis dialuzona, ca bong tron Schristura fasciolata
va ca chanh duc Channa gachua chi thu duge 6 Kon Tum; ca ro da
Pristolepis fasciata & Dak Lak ma khong ghi nhan & cac tinh khac.

Trong téng sb 68 loai trong nghién ciru hién tai, c4 muong
Toxabramis sp. thu mau tai Dik Lik chi dinh loai duoc dén giéng.
V& mat hinh thai, Toxabramis sp. twong tu voi loai T. houdemeri,
tuy nhién, loai Toxabramis sp. ¢c6 mot s ddc diém khac nhu hinh
dang co thé thudn dai hon, vién lung phia trude vy lung c6 mau
xanh xam, vién cuéng duo6i mau xanh dam. So sanh voi co so dit liéu
GenBank, trinh ty Toxabramis sp. thé hién su tuong déng 98,9% voi
trinh ty cua lodi T. houdemeri & Trung Qudc (mé s6 KT959236).

3.2. Méi quan hé tién hod cdc lodi cd nwdc ngot duwa trén chi
thi Cytb mtDNA

Trinh tu Cytb mtDNA ctla 68 loai cd nudc ngot sau khi dong
hang va hi¢u chinh 6 chiéu dai 1a 577 bp, trong d6 255 nucleotide
khong doi (constant character), 25 nucleotide khong mang thong
tin (parsimony-uninformative character) va 297 nucleotide mang
thong tin (parsimony-informative character). M hinh tién hoa toi
uu dugce lya chon cho céac tap dir liéu 1a GTR+GHL

Cay phat sinh loai cta 68 loai ca nudc ngot trong NCHT va
44 trinh ty trén GenBank xay dyng bing thudt toan ML (hinh 3A)
thé hién sy trong dong cao vdi thudt toan NJ (dir liéu khong trinh
bay), ngoai trir vi tri ctia b ca bong Gobiiformes. Ddi voi thudt toan
NJ, bo ca bong Gobiiformes duogc sip xép clng nhém véi cac bo
caro déng Anabantiformes, b ca hoang @& Cichliformes va series
Ovalentaria (tét ca trude day déu thude bd ca vuoce Perciformes),
trong khi do, bo nay phan tach thanh nhanh riéng biét trén cay phat
sinh loai khi su dung thuat toan ML. Trong khi NJ suy ludn cay
phat sinh loai dya trén ma tran khodng céch, thuat toan ML su dung
mot mo hinh tién héa cu thé (GTR+G+I). Mo hinh tién hoa trong
ML c6 thé da phét hién ra nhimg ddc diém tién hoa dic trung cia
bo ca béng Gobiiformes, dan dén viéc phan loai n6 vao mot nhanh
riéng biét. O hinh 3A, hai nhanh chinh dugc thé hién trén cay phat
sinh loai. Nhanh I gdm 37 loai thudc b c4 chép Cypriniformes,
17 loai thudc bo ca da tron Siluriformes, 2 loai thugc bg ca that
lat Osteoglossiformes (ho Notopteridae), 2 loai ciia bd c4 bong
Gobiiforme (ho Eleotridae va Gobiidae); trong khi Nhanh II gom 8
loai thudc bo ca ro déng Anabantiformes, 1 loai thudc bo ca hoang
dé Cichliformes va 1 loai thudc series Ovalentaria (ctng 16p ca vy
tia Actinopterygii).
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Khi xét cac bé/tép hO'p bé, b6 ca (A) s, 3 (B) Mystacoleucus lepturus KC696543
r ] A [N ; N 1 Mystacoleucus atridorsalis
chép Cypriniformes thé hién muc do Foopurivs 98196 i s ABBZ2534
\ A ,. \ A Hypsibarbus Mystacoleucus marginatus
da nganh cao nhat Vo1 3 hO val glong [— el Cyclocheilich: Poropuntius normani
\ N . . * Barbonymus Poropuntius solitus KY319842
(hinh 3B). O ho Danionidae, Rasbora =mm i i
A r ) N Cyprinus = 100/100- ¢ apog
spp. dugc x€p chung véi cac loai Ecmm:sm " " e
N L . ihinus )/ Barbonymus schwanenfeldii
thugc ho Cyprinidae. Tuong ty, hai e e @mfﬁﬁi‘mﬂm
loai (Paramisgurnus dabryanus va rawn |21 O oisisnel e
. . . , " unis =3 98/98 Hampala macrolepidota
Misgurnus mizolepis) & ho Cobitidae suame | £ |B i g
A , ye , N A Barbodes g E Punmli :ri::: "
Xep chung phanh voi cac loai thugg ho e B | 5 P icesy o L
Nemacheilidae. Xét & muac do giong, Ecm: 2 LS aidea Crpinidae
. . . \ , Osteochilus o Barbodes banksi KP659422
Cirrhinus cirrhosus tao thanh nhanh B 4 Rasor sumatana 2459 ]
. L. .. 3 5 B Rasbora paviana Danionidae
chi em véi loai Carassius auratus. O o I
A . . . Gyrinocheilidae A
bo cé da tron Siluriformes, ho Bagridae Botise i i
N . . 2 A N Cobitidae Cirhinus cirhosus
va Sisoridae thé hién sy da nganh Nemacheiidae 000y opmsane
\ , N A . Cobitidae yprinus multitaeniata
(hinh 3C). Céc loai thudc Bagridae e - (oo oo e
dugc xép chung vao 1 nhém, trong khi e - o conaabo AR
. . N 5 . , = Cinthinus molitorella
P seudomystus Siamensis nam O V1 tr1 Clariidae E: Osteoi;u/r[;::,r'lllalus ,
A , . A A , . N ] Bagridae =5 steochilus waandersii
khong xac dinh trén cay phat sinh loai. ogices | P —— L
a : . . 1 v Sisoridae Sk
O ho Sisoridae, Bagarius yarrelli1a loai Nhanh I siorce E Conmpenmoodn s
. e .. . . 1 @ ] Toxabramis sp.
Bagridae ‘oxabramis houdemeri en rididae
Chl em Vo1 C?.C 1031 trong.h(.) Sllurld?e' Osteoglossiformes ¢ i /He:fnu/rere:genmanmKF750461 e ey
B0 ¢4 ro6 dong Anabantiformes (gom ‘———;m::””“ - e ]
. N leotridae . rinocheilus pustulosa Gyrinocheilidae
4 ho Osphronemldae, Chanmdae, :Gnhiidae | Gobiiformes o Arhnblast:al{ng/mhni;fﬂza ]Bndl s
. . . . g ~ Osphronemidae > Ambas[alasmﬂllmunk:};Yj]Bmﬂ
Anabantidae va Pr1stol§p1d1dae) cling Nhanh II o £ P O T comr
ChO thay Su da nganh khl du'Q'C Sap Xep Cichliformes Channidse ; Sscixrssl;lea’:::olfat:zHA4010555} Hemachelicae
N s . . A s \ Pristolepididae = Misgumus mizolepis Gobilis
cung v6i ho Cichlidae (b9 ca hoang Ovalentaria sovwicss | 3 97196 i o g
A Cichli 3 ; e 7
de Cichliformes) va ho Ambassidae o L W s ez | Do
(series Ovalentaria) (hinh 3D). —
AN R e g D
Diéu nay co thé giai thich sy chua © — st ) ’ Trchopodus choposs
X X n z . . 1 T nf:i:i;ﬁ:;":h N Clariidae 90190, Trichopodus microlepis
thong nhat trong hé thong dinh loai 1 s oo P15 Thtpodn ks K611 Osphronemidae
. - . | Plerygoplichthys disjunctivus )/ Tichopsis vittata
dua vao hinh thai cling nhu moi quan o P‘mqusmme;ufl;‘r}z:;{;g;glny}srm/mmdmn/s)(mmw }me o,m,#',i'ﬁfjif,l"mmm
A , . Ve A , N . ——— Pangasius macronema Pangasiidae 100/100 variabil
h¢ phat sinh loai dya trén cac chi thi r——— i T
A 9 i~ r A 4 agarius yarreli 9 Pristolepis fasci
phan tir gilta cdc phan ho trong ho ca i by 99199 " Pneto ot 131451 ]me.pmm.
, .. N \ ., , 90/89 = Momapsdpog D01 8409 E 3o }wnm, Pristolepis rubripinnis KC858291
chép Cyprinidae. Pdy 1a ho ca nudc 0100 £ Grpotmosom oro0s ——— L0100, Parmtessisamenss aray | Ambessioe
ngot da dang nhat phan b6 gﬁn nhu’ 1 crmm:m;z;m:mwoazzw 1"""‘“‘ Channa micropeltes
> X o ” L A iy — Hemibagrus sp. HO257285 Channa striata Channidae
trén toan the gidi véi it nhat 367 giong e Ml \_ﬂaiﬁljﬁlﬁ’ erros
va hon 3006 loai. Theo h¢ thong phan - e sy | Anabantcnn
c 1A , I A /86! 99/99; Mystus singaringan
loai hién nay, ho ca chép bao gom 12 R H——— —

phan ho [13]. C4c mdi quan hé phat
sinh va h¢ thong ctia cac phan ho trong
ho ca chép hién van con nhiéu tranh
cdi [7, 8]. Sy da nganh cua cac ho
Cyprinidae, Cobitidae va Danionidae
ghi nhan ¢ nghién ctru hién tai cling phu hop véi cac nghién ciu
khac khi st dung chi thi don [19], hay két hop céc chi thi [7, 8, 20].

Bo ca da tron Siluriformes la mgt trong nhitng bo ca quan
trong nhét vé mat sinh thai va kinh té ¢ luu vuc song Mé Kong.
Bagridae 12 mgt trong s céc ho voi da dang loai cao thudc b
Siluriformes, trong d6 c6 210 loai dugc ghi nhan. Mot sd nghién
cuu cling ghi nhan sy da nganh cua ho Bagridae [10, 21]. Hon nita,
phirc hop loai (cryptic species) cta giong Hermibagrus da dugc
phét hién sir dung cac chi thi phan tir cia DNA ty thé [22], ciing
nhu céac chi thi SNPs [23].
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Hinh 3. Méi quan hé tién hoa cac loai ca nwéc ngot tai Tay Nguyén sir dung thuat toan Maximum Likelihood
dwa trén trinh tw gen Cytb thuéc DNA ty thé. Gia trj do tin cay (>70%) cta thuat toan ML/NJ dwoc hién thi trén
cac nhanh. (A) Cay phat sinh loai cla cac loai ca trong nghién ctru hién tai; (B) B ca chép Cypriniformes; (C) Bo
ca da tron Siluriformes; (D) Céac bé/tap hgp bd Anabantiformes, Cichliformes va series Ovalentaria.

Bo card df")ng Anabantiformes dugc phan tach tir bd ca vuge
Perciformes - von bao gdm ca b c4 hoang dé Cichliformes va
series Ovalentaria - bdi R. Betancur va cs (2017) [15]. D.H. Hoang
va ¢s (2022) [11] sir dung da chi thi (3 gen ty thé va 2 gen nhan)
phat hién bo c4 6 ddng Anabantiformes xép cting nhanh véi bé c4
mang lién Synbranchiformes, trong khi do series Ovalentaria nam
cung nhanh vdi bg ca kim Beloniformes. Nghién cuu hién tai ciing
cho thiy sw khong don nganh ciia bd c4 6 dong khi sir dung riéng
1¢ mot chi thi, do d6, cac phan tich da chi thi cling nhu hé gen can
duoc ap dung dé 1am 1o cac mdi quan hé phat sinh nay.
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Nghién ctru ing dung giai trinh ty doan gen Cytb thugc DNA
ty thé két hop vdi cac dic diém hinh thai dé khao sat thanh phan
loai va xay dung cdy phat sinh chung loai cua cac loai ca nudc
ngot phd bién & Tay Nguyén. Hau hét cac nghién ciu trude do chi
dya vao hinh thai dé dinh loai c4 ¢ khu vyc nay. Tuy nhién, dé co
co so chinh xdc cho viéc phan loai can khao sat thém mot sb chi
thi phan tir khac dé so sanh sy tién hoa ciing nhw mdi quan hé phat
sinh chung loai, ddng thoi xdy dung co s¢ dit liéu di truyén phuc
vu bao ton da dang sinh hoc va nguon lgi thity san.

4. Két luan

Dua vio dic diém hinh thai va di truyén, nghién ctru ghi nhan
68 loai ca nude ngot phd bién tai Ty Nguyén, Viét Nam, trong
6, 1 loai (Toxabramis sp.) chi xéc dinh dwoc dén giong. Cay
phat sinh loai dugc chia thanh 2 nhanh chinh, cho théy su don
nganh ¢& mot s bo ca. Trong bo Cypriniformes, ho Cyprinidae,
Cobitidae, Datnionidae va giéng Cirrhinus thé hién su da nganh.
Trong b¢ Siluriformes, su da nganh dugc ghi nhan ¢ ho Bagridae
va Sisoridae. Bd Anabantiformes thé hién sy da nganh khi duogc
sép xép cung nhanh voi bg Cichliformes va series Ovalentaria.
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