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TOM TAT

Ca nudc ngot ban dia la ngudn protein va déi tugng cau ca giai tri quan trong cho nguai Viét Nam
nhung it dugc biét dén trén cao nguyén Lang Biang. Diéu nay xudt phat tu viéc thiéu cac khao
sat trudc day va chua thdng nhat vé hé thong phan loai ca & Viet Nam, dan dén khé khan trong
viéc nhan dang chinh xac cac loai. Khdo sat nay dugc thuc hién t&rndam 2011 dén 2022 tai thugng
nguén cac phu luu séng Mé Kéng, Béng Nai va nhiing luu vuc 1an can. Cac loai ca dugc dinh loai
va suy luan quan hé phat sinh, dua vao phuong phap hinh thai va sinh hoc phan tr. Cac méi quan
hé phat sinh va tién hda dugc xay dung tir di liéu ctia nghién cru nay va dir liéu phat sinh ca toan
cau, tir dé suy luan ra cac yéu té gidi han clia cac viung phan bé. Két qua ghi nhan dugc 55 loai
ca ban dia thudc 47 giéng, 22 ho va bay bo tl 444 mau ca, thu nhan tai cac vi tri khao sat. Bo ca
Chép (Cyprinidae) la bo ca co su da dang loai cao nhat véi 37 loai (chiém 67%). VE dia ly sinh vat, c6
ba hé ca & cao nguyén Lang Biang lan lugt lién quan dén viing sinh thai nuéc ngot Kratie-Stung
Treng, chau thd Mé Kéng va Nam Trudng Son. Mac du s6 lugng loai ca ban dia khéng cao nhung
c6 tinh dac hitu cao (7 loai, khodng 13%). Cac loai nay séng & thly vuc ving nui, véi nudc ghénh
thac vdi nén da tang, nudc chay néng véi nén da cudi, va nudc tinh & ving sau, cé than dep, lung

'Khoa Sinh hoc va Céng nghé Sinh hoc,
Trudng Dai hoc Khoa hoc Ty nhién, TP,
Hé Chi Minh, Viét Nam;

?Pai hoc Quéc Gia TP. H6 Chi Minh,
Viét Nam

Lién hé

Hoang Duc Huy, Khoa Sinh hoc va Cong

nghé Sinh hoc, Trudng Bai hoc Khoa hoc Ty
nhién, TP HO Chi Minh, Viét Nam;

Dai hoc Quéc Gia TP HE Chi Minh, Viét Nam
Email: hdhuy@hcmus.edu.vn

Lich st

o Ngay nhan: 10-5-2023

o Ngay chép nhan: 19-3-2024

o Ngay dang: 31-3-2024

DOI:
https://doi.org/10.32508/stdjns.v8i1.1292

| '.) Check for updates

Ban quyén

© DHQG Tp.HCM. Dy la bai bdo cong bé
ma& dugc phat hanh theo cac diéu khoan cta
the Creative Commons Attribution 4.0

"\_

VNUHCM PRESS

International license.

1

bung thudn dai, thich nghi véi nudc chdy, dé oxygen hoa tan cao.
Tu khoa: ca ban dia nudc ngot, pha hé sinh, tinh dac hiru, ving sinh thai nudc ngot

MG PAU

Cao nguyén Lang Biang phia nam tay nguyén, la binh
son nguyén !, c¢6 dia hinh ndi tif mdc trung binh dén
cao, cao d6 1.000—2.287 m, c6 dién tich khoang 1.080
km?. Lang Biang c6 tudi lau ddi va tuong dsi 6n
dinh, dugc hinh thanh ciing vé6i sy ning lén ctia cac
cao nguyén day Truong Son tit ddu Ky Pé Tu. Lang
Biang dugc bao phtl bsi tham thuc vét thuong xanh,
dién hinh Ia rting 14 réng theo muia, c6 mtic d6 da
dang sinh hoc cao trong viing khi hau nhiét d6i Tay
Nguyén, va la ddu nguén ctia cac phu luu Krong Pach,
Krong N6 ctia song Mé Kong va Pa Nhim-Pa Bong-
Doéng Nai!. Do lugng mua trong dia hinh cao va déc,
khu vic nay c6 nhiéu séng sudi, c6 ti€ém ning phat
trién ning lugng nhd dong chay. Su phét trién kinh
té€ nhanh choéng trong khu vuc, dédc biét 1a hoat dong
khai thdc mo, phét trién thay dién, xay dung cic nong
trang va cdc trai nuoi cd nudc lanh du nhép trén cac
song, sudi v.v,, 1a nhiing nguyén nhan gy 6 nhiém,
x40 tron va suy thodi méi trudng thiy sinh 2. Nhiing
yéu t6 nay da trg thanh nhiing mai de doa 16n d6i véi
tai nguyén thuy sinh.

DE ¢6 co 56 khoa hoc cho nhiing k& hoach quén ly
téng hop trong tuong lai, can biét nhiing loai cd ban

dia nao sinh s6ng & cao nguyén Lang Biang, dac biét
tai hai luu vuc chinh la phu luu Mé Kéng va Pong Nai.
Céc cong viéc can thiét d€ thuyc hién la téng quan tai
liéu, khao sat thuc dia, phén tich tai phong thi nghiém
dé phén loai cacloai cd va xac dinh ngudn géc phan bd
clia chiing. Nam 2001, Nguyén Thi Thu He* da khio
sat co ban vé s loai cd trén khu vic Tay Nguyén-Nam
Trung B va cong trinh khao st ¢4 tai Vudn quéc gia
Chu Yang Sin (2010) 4da cung cdp danh luc cacloaiva
so sanh cac khu hé ca v6i nhau. Tuy nhién, & hai cong
trinh ké trén, nhiéu loai cd van chua dugc phén loai ro
rang. Hoang Duic Huy va cs. (2022a,b) ddlam r6 phin
loai, méi quan hé phat sinh va phan b6 cac loai ca tu
céac khu vuc sinh thédi nudc ngot Kratie-Stung Treng,
Chau thé Mé Kong va song Sai Gon-Déng Nai 6 Viét
Nam >°, Cac nghién ctiu nay di cung cdp thong tin vé
su da dang va phat sinh ctia cdc loai ca & hé thong sdng
Sré Pok va Sai Gon-Pong Nai, nhung déc diém khu
hé cd & cao nguyén Lang Biang van con thiéu céc phin
tich cu thé vé mit da dang loai, phéa hé sinh va thich
nghi sinh thai. Bén canh do khu hé cd & cac phu luu
Krong Pach, Krong N6 va Pa Nhim-Pa Dong thudc
Cao nguyén Lang Biang van chua dugc biét dén.

Tu ndm 2011 dén 2022, Phong thi nghiém Pong vét
hoc, Trudng Pai hoc Khoa hoc Tu nhién, Pai hoc

Trich dan bai bao nay: Hoang D.H., Pham M.H., Tran T.N., Tran C.B.T., D6 T.P.A, Trang T.H. Kham pha da
dang sinh hoc ca ban dia cao nguyén Lang Biang, Viét Nam qua nguén géc va phan bé loai. Sci.
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Qudc gia Thanh ph6 H6 Chi Minh, da khao sat cac
khu hé cd nudc ngot tai bay dia diém & cao nguyén
Lang Biang goém cdc phu luu Krdéng Pach, Krong No
ctia song Mé Kong va Pa Nhim-Da Dong-Dong Nai
thudc cac tinh Dic Lak, Lam Pong va Ninh Thuan.
Khao sat nham muc tiéu cung c4p thong tin vé da dang
loai, phé hé sinh, ngu6n goc va sinh théi ctia cac loai
cd tai cao nguyén Lang Biang. Dayla diiliéu co ban dé
c6 thé x4y dung ké hoach quén ly, theo d6i stic khde hé
sinh théi nu6c ngot, bdo ton va phat trién tai nguyén
da dang sinh hoc.

PHUONG PHAP NGHIEN CUU

Pham vi nghién ctu

Khao sat khu hé cd dugc thuc hién tai cdc phu luu sudi
va song chinh & cao nguyén Lang Biang: song Krong
N6 va Pa Nhim—Pa Dong & tinh Lam Doéng, hai phu
luu 1an can cao nguyén 1a Krong Pach ¢ tinh Bac Lak
va song T6 Hap & tinh Ninh Thuan, trong khoang thoi
gian tli ndm 2011 dén nam 2022 (Bang 1, Hinh 1). Vi
tri khdo sat la cac dong chay tui cdp 1 dén cép 5, dugc
phén loai theo Hauer & Lamberti (2007) 7, va dugc lya
chon dai dién ddy du cho cac dic diém anh hudng dén
su phan b6 ca: t6c d dong chay, d6 rong thay vuc, do
che phu, nén day: bun/dat sét; cat; da cudi/soi; da hoc;
da tang, dang thuc vat ven bs. Cac sinh canh thu mau
ca déc trung ctia viing nui cao bao gom: thac ghénh,
nudc chay manh, nudc chay chdm va ven bo 7 (Hauer
& Lamberti 2007).

Thu mau va phén loai hinh thai

Mau vat dugc thu thap bang cdch tham gia cling ngu
dan, st dung cac loai ngu cu ludi kéo, chai, va vot tuy
theo sinh canh khao sat. Mau vat thu thap dugc deo
nhén c6 ghi ro thoi gian, dia diém thu mau. Mot phin
mau vy cd dugc cat tit vay bung hodc vay nguc va
luu tri trong ethanol 99%. Céc mau cd dugc xt ly
ngay sau khi thu d€ ddm bao tinh trang con tuoi véi
mau sic cla cic vay va vdy khong bi bién déi, c6 dinh
céc vay biang dung dich formalin trong 5 phit, sau d6
mau cd dugc chup hinh. Cé4 dugc dinh hinh trong
formaline 10% (cdc mau cé dai >15 cm dugc tiém for-
maline 10% vao xoang bung), bdo quan béng ethanol
80%, sau d6 dua vé phong thi nghiém phén tich. Cac
chi tiéu hinh théi cd dugc phén tich theo Rainboth
(1996) 8 bao gom céc s6 do (du, thin, vay), s6 dém
clia tia vy va vdy (dudng bén, trudc vay lung, ngang
théan, quanh cudng dudi), va vi tri cdc vay so véi nhau.
Céc loai ca dugc dinh danh béng céc khéa phén loai
ctia Rainboth (1996) 8, Kottelat (2001)°~'!, Rainboth
va cs. (2012)'2, Tran Péc Pinh va cs. (2013) 3. Cac
mau cé sau khi phén tich dugc luu git tai Phong thi

nghiém Pong vat thudc Bo mén Sinh thdi va Sinh hoc
Tién hoa, trudng Pai hoc Khoa hoc Ty nhién - Pai
hoc Quéc gia Thanh ph6 H6 Chi Minh.

Phan tich sinh hoc phan ti

Céc miu ca chua xdc dinh dugc loai bing hinh thai
dugc phan tich sinh hoc phén ti dé xac dinh. DNA
tl mau vay cd dugc tach chiét bang bo kit EZN.A
tissue DNA (Omega BIO-TEK). Trinh ty DNA vung
gen COI (Cytochrome ¢ oxidase subunit I, khoang 650
bp) ctia DNA ty thé dugc khuéch dai st dung cip
méi FishF1F2 va FishR1'4. Thanh phan phan ung
PCR (40 uL): 16 puL nudc cat, 20 uL dung dich 2X
Tools Tag PCR Master Mix, 0,6 1L mdi ngugc, 0,6 uL
moi xudi, 0,8 BSA 2%, 2 uL DNA t6éng. Chu trinh
nhiét ctia phan tng PCR: (1) Bién tinh DNA tOng
(92°C trong 3 phut); (2) Méi bét cap v6i DNA tdng
va khuéch dai trinh t¢ DNA muc tiéu (92°C trong
45 gidy, 52 °C trong 45 giay va 72°C trong 1 phit,
dugc 1ap lai 35 14n); (3) Tong hop trinh ty DNA muc
tiéu (72°C trong 5 phut). San phdm PCR dugc tinh
sach st dung CleanPCR kit (Proteigene, Saint-Marcel,
France). Gidi trinh tu Sanger dugc thuc hién béi
cong ty 1% BASE. Cc tép trinh ty AB1 xudi va ngugc
dugc kiém tra, d6i chiéu va hiéu chinh tha céng dua
vao d6 thi Chromatogram trén phan mém Chromas
2.6 (https://technelysium.com.au/). Tét ca trinh ty
dugc dong thing hang/cot bing chiic ning ClustalX
va dugc chinh stia thu cong trén phdn mém MEGA
715,

Thiét lap méi quan hé phat sinh céc loai cd dya trén
dit liéu trinh ty gene ty thé COIL, Cytochrome b, 16S
rRNA, ATPase6-8 va gene nhan RAGI, két hgp véi dit
liéu dugc ké thiia tii cdc nghién ctiu tién hoda cacloai ca
ctia Betancur va cs. (2017) 19, Hughes va cs. (2018) 17/
Yang va cs. (2012, 2015) '81%, Stout va cs. (2016)2,
Tang va cs. (2013)2, Zheng va cs. (2019) 22| Kap-
pas va cs. (2016)2, Riiber va cs. (2006, 2020) >4
va Jeon va cs. (2021)2°. M6 hinh tién héa phit hgp
nhét clia cdc trinh tu dugc xac dinh dya vao tiéu chi
Bayesian Information Criterion (BIC), Iya chon md
hinh ¢6 diém s6 BIC th4p nhét trén phan mém jMod-
eltest v3.7%7. Céy pha hé sinh dugc xay dung dua trén
phuong phdp Maximum Likelihood 100 lan thuc hién
doc lap ngau nhién véi bootstrap 1000 1an 13p lai, thuc
hién trén phan mém raxmlGUI v. 1.328, Cay pha hé
sinh dugc hiéu chinh bing phin mém TreeGraph v.
2.0.47%. Dién gii vé ngudn géc va thoi gian phat
sinh céc loai cd dya trén di liéu tich hop tit két qua
phan tich nghién ctiu nay va cic két qua vé phat sinh
cécbd ca Viy tia clia Betancur va cs. (2017) ¢, Hughes
va cs. (2018) Y, Yang va cs. (2012, 2015) %19, Stout
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Bang 1: Vi tri khdo sat va sé mau ca phan tich tif cao nguyén Lang Biang

Vi tri khéo sét (s6 lugng mau cd)

Krong Pach, Krong No—Sré Pok—Mé Kong (252)

Pa Nhim-Da Dong-Dong Nai (163)

Song T6 Hap (29)

Toa do

12°15’18.3”N 108°39’48.8”E, 12°11°02.9”N 108°06°48.6”E,
12°29°23.7°N 108°20°34.4’E

12°11°15.1”N 108°41°28.97E, 11°39'42.6"N 108°17°17.5”E,
11°52°04.3”N 107°48'54.1”E

11°59'23.4”N 108°46’'12.5"E

106°0'0"E

108°0'0"E

12°0'0"N

W)

(&)

=)

(@]
12°0'0"N

106°0'0"E

108°00°E

Hinh 1: Cao nguyén Lang Biang vdi bay vi tri khdo sat (chdm tron cam) & vij tri ti€p gidp gidia hai vung sinh thai
nuéc ngot Kratie-Stung Treng (dudng mau den) va Chau thé Mé Kéng (Mekong Delta, dusng mau do).

va cs. (2016)%°, Tang va cs. (2013)%!, Zheng va cs.
(2019) %2, Kappas va cs. (2016) %%, Riiber va cs. (2006,
2020) 2425 va Jeon va cs. (2021)2°, Nguén goc tién
héa ctia cacloai ca dugc suy luan tii cac dii liéu nghién
ctiu ctia Berra (2001) *, va phén loai sinh théi cac loai
ca theo Briggs (2005) 31 ya Helfman (2009)32.

KET QUA VA THAO LUAN

Pa dang loai, quan hé phat sinh va nguén
géc

T két qua thu dugc 444 mau c4, khao sat da ghi nhén
55 loai, 47 gidng, 22 ho va 7 bd (Bang 2).

B0 ca chép Cypriniformes c6 d¢ da dang cao nhit véi
7 ho, trong d6 ho cé chép Cyprinidae c6 37 loai ca

dugc ghi nhin. Cac loai cé ghi nhan trong nghién
ctiu nay tuong dong véi nghién ctu ca ban dia phu
luu song Mé Kong va Sai Gon—Do6ng Nai cia Hoang
btic Huy va cs. (2022a, b) >0, V& mit phén loai,
trong s6 55 loai ca ghi nhan dugc & cao nguyén Lang
Biang, c6 bon loai ¢6 dic diém hinh théi tuong tu
v6i loai gdn nhat nhung khac biét trong trinh tu gene
COL. Bao gom cac loai Nemacheilus aff. longistria-
tus khac biét v6i trinh tu N. longistriatus (GenBank
- MG238135) 1,5%; Devario aff. gibber khac biét
v6i trinh ty D. gibber (GenBank - MF172769) 2,2%;
Clarias aff. batrachus khic biét vdi trinh tu C. ba-
trachus (GenBank - MK577976) 2,1%; Channa aff.
striata khéc biét véi trinh tu C. striata (GenBank -
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Bang 2: Cac loai ca ghi nhan & Cao nguyén Lang Biang

Bo

Osteoglossiformes

Cypriniformes

Siluriformes

Gobiiformes

Synbranchiformes

Anabantiformes

Beloniformes

Ghi chui: Cac loai chi xudt hién & song Pa Nhim-Pong Nai c6 15 loai,

Ho

Notopteridae
Gyrinocheilidae
Botiidae

Cobitidae

Nemacheilidae

Gastromyzontidae

Cyprinidae

Danionidae

Xenocyprinidae
Clariidae
Bagridae

Sisoridae

Oxudercidae
Mastacembelidae
Synbranchidae
Pristolepidae

Channidae

Osphronemidae

Anabantidae
Adrianichthyidae
Belonidae

Hemiramphidae

Loai

Notopterus notopterus
Gyrinocheilus aymonieri}
heo vach den Ambastaia nigrolineata*

ca khoai Acanthopsis rungthipae*, ca ré tre Lepi-
docephalichthys hasselti, ca chach bun Misgurnus
anguillicaudatus

Nemacheilus  aff. longistriatus*, ~Schistura
dalatensis¥, S. namboensis¥, S. nasifilis, S.
yersini¥

bam da trung bo Annamia aff. normani

da rén Ceratogarra cambodgiensis¥, stt mii
Garra cyrano%, tr6i tring mé kong Cirrhinus
prosemion, mo sting Lobocheilos ¥, chuén nut
Crossocheilus reticulatus¥, linh ria Labiobarbus
leptocheilus, 1Gi Osteochilus vittatus, Cyprinus
rubrofuscus, srang Onychostoma krongnoense*,
O. meridionale, ngua xdm Tor tambra¥, ngua mé
kong T. sinensis*, me Neolissochilus stracheyi%,
ram d4t Barbodes aurotaeniatus, ngua d6 Ham-
pala macrolepidota¥, hot mit Puntius brevis,
do mang Systomus rubripinnis, cé6c dam Cy-
clocheilichthys apogon, hong nhau Poropuntius
deauratus, vay xudc Mystacoleucus obtusirostris

long tong bay Esomus metallicus%, long tong
pavie Rasbora paviana, xam sét Opsarius pul-
chellus*, Raiamas guttatus®, Devario aff. gibber*

ca tép dau Toxabramis houdemeri*
tré trang Clarias aff. batrachus}
lang vang Hemibagrus spilopterus*

G. porrectus}, G. longinema¥, G. macromacula-
tus*

bong sudi Papuligobius ocellatus
chach bong Mastacembelus favust
luon Monopterus javanensis}
Pristolepis fasciata*

16¢c van Channa aff. striata%, 16c sudi, trau ch6
Ch. limbata¥

sit chdm Trichopodus trichopterus¥, ba trau Tri-
chopsis vittatus’¥

Anabas testudineust
Oryzias haugiangensis
Xenentodon canciloides¥

Dermogenys siamensis}

céc loai chi xuét hién & song Krong Kmar-Krong N6-Sre Pok c6 12 loai (d4u *),

va céc loai xuat hién & cé hai luu vuc c6 28 loai (diu ¥)
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MW627474) 1,8%. Mot loai Annamia aff. normani
c6 hinh théi gan nhat v6i A. normani nhung chua thé
két ludn loai vi di liéu gene COI ctia loai nay chua
dugc cung cdp & GenBank. So sdnh véi nghién ctiu
ctua Hoang Ptic Huy va cs. (2022a, b) 6 cao nguyén
Lang Biang, ho cé chach d4 Nemacheilidae véi 5 loai
va phén ho cé troi Labeoninae véi 7 loai chiém s6 loai
cao nhat trong bd ca chép Cypriniformes, cac ho trong
b ca da tron Siluriformes, béng Gobiiformes, mang
dinh Synbranchiformes, r6 Anabantiformes thi c6 s6
loai thap hon.

Méi quan hé phat sinh cic ho cd ghi nhan & Cao
nguyén Lang Biang dugc thé hién ¢ Hinh 2. Phan
16p cé xuong that Teleostei tién hoa nhém ho cd c6
dau dang ludi xuong Osteoglossocephalai & cudi ky
Permi (250 Ma). Péu ky Tam diép (Trias, 240 Ma),
nhom ho Osteoglossocephalai tién héa ra nhém ho
gan la Osteoglossomorpha. Osteoglossomorpha 1a
mot nhém con nguyén thay c6 bo Ludi xuong Os-
teoglossiformes. Sau d6, phat sinh ra hai nhém Oto-
physa va Percomorphaceae (dang vugc). Nhém Oto-
physa goém hai bo: cd chép Cypriniformes va ca da
tron Siluriformes, 1a cdc nhém cé nudc ngot c6 phat
sinh cdch day khoang 150 Ma. Nhom Dang vugc Per-
comorphaceae gom cac nhanh tién hoéa chiém linh
moi truong séng gan déy bién nong, thich ting nhiing
luu vuyc ¢é triéu cudng thay d6i 6 man nhu bo ca
bdng Gobiiformes, nhénh tién héa c¢6 co quan ho hip
phu s6éng & ving nudc ngot tinh va dam lay it oxy-
gen nhu b ca Synbranchiformes, va R6 déng Ana-
bantiformes. Cudi cling, nhom ca cé ngudn goc tit
bién la nhénh tién hoa dé triing dinh nén ddy gom c6
bd ca Nhai Beloniformes (khoing 70 Ma). Két qua
quan hé phat sinh cic loai ca phi hgp v6i nghién ctiu
clia Hoang Ptic Huy va cs. (2022)>° & cac phu luu
song Mé Kong thudc Viét Nam.

Khu hé ca & cao nguyén Lang Biang chi1 yéu la cac loai
ca otophysan gom hai b ca chép Cypriniformes va
ca da tron Siluriformes véi 42 loai (76%) trong s6 55
loai (Hinh 2). Ghi nhan nay ciing tuong thich véi cac
nghién ctiu trude day, Rainboth va cs. (2012), Hoang
DPiic Huy va cs. (2022) cling da ghi nhan nhom ca oto-
physan chiém uu thé & song Mé Kong véi khoang 657
loai (60%) trong s6 khoang 1100 10ai >*!2, Otophysan
ciing 13 nhém dugc ghi nhan chiém uu thé trén tat
ca céc luc dia ngoai trii Australia va Nam Cuc>418,
Hai b ca chép va da tron c6 nhiing ddc diém giup
thich nghi v6i mdi trudng song sudi, thudng xuyén
duc, nhiéu séng xody, c6 bién dong hoa hoc va nhiét
d9>%%5, Trong d6, cdu tric mot chudi xuong két néi
béng bai vdi tai trong (cdu triic Weberia) giup ching
c6 thinh gidc nhay bén, ddc biét hitu ich khi & trong
modi trudng nudc duc hodc vao ban dém.

Dua vao lich st tién héa chia cdc loai ca theo Berra
(2001)3%, h¢ c4 séng sudi cao nguyén Lang Biang c6
ngudn gdc:

o Nguyén sinh (Primary) ca c6 lich st tién hod
lau doi trong nudc ngot. Gém cac ho cd thude
cac bo that lat Osteoglossiformes, chép Cyprini-
formes, da tron Siluriformes, mang lién Syn-
branchiformes, va ré6 ddng Anabantiformes.

« Thi sinh (Secondary) mét s6 loai nudc ngot c6
nguén goc ti ho hang cé kha ning chiu mén.
GOm céc ho ca thudc bd ca nhéi Beloniformes.

o Ngoai sinh (Peripheral) loai tit céc ho & bién
nhung c¢6 mot khodng thoi gian hodc s6ng hoan
toan ¢ trong nudc ngot. Gé6m ho ca thudc bo
bdng Gobiiformes.

Trong 55 loai ctia khu hé cé & cao nguyén Lang Biang
dugc phan thanh bén nhém chinh: (a) Nhém nguén
g6c tit Mé Kong c6 40 loai; (b) Nhém ngudn goc
ti song Hong c6 2 loai 1a ca chach bun, Misgurnus
anguillicaudatus va ca tép ddu Toxabramis houde-
meri; (c) Nhém ddc hitu cho cao nguyén Lang Biang
c6 7 loai bao gom loai ca srang Onychostoma kro-
ngnoense c6 ngudn goc phat sinh ti song Mé Kong
va 6 loai ti song Hong, trong d6 c6 1 loai ca chach
da Nemacheilus aff. longistriatus, 4 loai ca chach da
Schistura (S. dalatensis, S. namboensis, S. nasifilis, S.
yersini), va 1 loai ca vay bing Annamia aff. normani;
(d) Nhom ngoai sinh tit bién bit gap 6 loai di chuyén
vao sinh séng & nudc ngot, trong d6 co 1 loai cd bong
Papuligobius ocellatus, 1 loai ca séc Oryzias haugian-
gensis, 1 loai ca nhai Xenentodon canciloides va 1 loai
lim kim Dermogenys siamensis.

Ghi nhan nay tuong dong véi két qua diéu tra cla
Hoang Dtic Huy va cs. (2022a, b).

Cac loai ca trong cac luu vuc séng Cao nguyén Lang
Biang thudc hé ca viing sinh thai Kratie—Stung Treng
va chau thé Mé Koéng. Theo Rainboth (1996), song
DPong Nai c6 su két néi véi cac phu luu song Mé Kong
trong qua khii®. Sy tach roi hai dong song Krong N6
va Pa Nhim dugc cho la két qua ctia sy ndng 1én manh
mé va xudt hién nhiéu dit gay vao dau ky Bé Tu cua
dia khéi ¢6 Kon Tum, lam cho Lam Pong dugc ning
1én khé cao; dong thoi, trong tan kién tao da phat
sinh nhiéu dit gay huéng Tay Bac—Pong Nam Viét
Nam, lam syp vong phan Tay Nam hinh thanh dong
bang Ctiu Long thdp hon nhiéu so véi ving nui Tay
Nguyén 2, Két qui vé sy giong nhau ctia hé c4 cao
nguyén Lang Biang v6i khu hé cd thudc cac viing cao
nguyén lan cin thudc day Trudng Son va ving chau
thd Mé Kong phan anh tii qua trinh van hanh dia chét
ctia dia khéi ¢6 Kon Tum trong d4u ky Dé Tt. Diéu
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nay ciing ly gidi phdn nao vé€ sy hinh thanh loai dic
hiiu ctia 6 trong 7 loai ca dic hiiu ctia cao nguyén Lang
Biang c6 ngudn goc tu Song Hong— nhiing loai thich
nghi doi song bam ddy noi nudc chay xiét do déc cao
ciing phan anh su két ndi trong qué khit v6i hé thong
song c8 song Hong — Anh Ca. Két qua nay ciing mang
tinh tuong dong va phu hgp véi cacly giai cia cdc nha
dia ly sinh vat vé sy phan b6 ctia céc loai cd trong tu
nhién 836739,

Phan loai sinh thai

Céc loai ca dugc ghi nhin phén bd & ba dang thuy
viic ddc trung: nudc ghénh thac véi nén da tang, nude
chay can vé6i nén dd cudi, nude tinh va viing sau véi
nén ling vun hitu co. Ching c6 kich thudc co thé
5-50 cm, c6 cdu tao co thé thich nghi tit moi truong
nudc chdy manh & cac subi c6 do déc cao dén moi
trudng nudc chay cham & luu vic 16n ha ngudn. Theo
cdc nghién ctu trude déy, dya vao dic diém ciu tao
miéng c6 thé xdc dinh vi tri sinh sdng ctia cac loai cd
trong luu vic>>?7. Thém vao d6, pha hé sinh céc loai
c4 (Hinh 2) da cho théy qua trinh tién hoa va phan bg
cac nhém cac trong mdi truong thay sinh. Trong bo
ca chép, cac ho xudt hién ddu tién thich nghi véi doi
sOng bam ddy nhu ho ca may Gyrinocheilidae, cac vuc
sau dudi ghénh & ho cd heo Botiidae, nén sudi cat  ho
chach sudi Cobitidae, nén so0i d4 cudi 6 ho chach da
Nemacheilidae, nén sudi da4 & ho bam d4 Gastromy-
zonidae. Ba ho cd chép con lai thich nghi v6i ting gan
day, gitia va tdng mdt trong luu vic d€ tin dung khong
gian sOng rong rai hon, trong dé cac phan ho ctia ho
ca chép Cyprinidae phan bd & nhiéu tdng nudc tii gan
day lén dén tang gitta. Cac phan ho cta hai ho long
tong Danionidae va cd muong Xenocyprinidae chiém
linh tdng nudc gan mit tit séng dén cac phuy luu sudi.
Céc song subi & cao nguyén Lang Biang v6i do déc
cao nén cic ho cé chach da Nemacheilidae s6ng day
va phan ho ca tréi Labeoninae s6ng gan day xuit hién
nhiéu loai 14n lugt 1a 5 va 7 loai so véi s6 lodi clia cac
ho cé khéc trong khu hé c4 ¢ day.

Trong bo cé da tron, ho tré Clariidae song duéi day
song sudi c6 cac viing sau, nén lang vun hitu co, ho
ling Bagridae s6ng & nén da va ho chién Sisoridae thi
sOng & cac nén da soi. Hai bo luon va r6 chiém linh
nhiing thay vic nudc ding ven bs ¢ tham thuc vét
rdm rap. Trong do, 6 bd mang lién thi ho luon Syn-
branchidae s6ng & day bun trong cac viing, ho chach
Mastacembelidae thilen 16i vao nhiing h6c da hay géc
cay. O b6 rd, ho 16 song Pristolepidae thich nghi viéc
di cu qua lai tlit song va sudi. D€ canh tranh nguén
thiic dn, hai ho chuyén san méi 16n & ho 16¢ Chan-
nidae, moéi nhé & ho r6 Anabantidae va ho rd tia Os-
phronemidae chuyén 1én séng gan tdng mit. Hai b

c6 ngudn goc tii bién 1a bong va ca nhai: bd bong song
day san moi voi ho thoi loi Oxudercidae va bd ca nhai
v6i cac ho ca séc Adrianichthyidae, cd nhai Belonidae
va ¢4 lim kim Hemiramphidae di chuyén 1én ting mit
sinh s6ng nhd vao cac vt rung hitu co trdi ndi va con

tring tii trén can roi xudng.

KET LUAN

Khu hé ca cao nguyén Lang Biang dugc hinh thanh
ti hai ngudn goc riéng biét: nhém nude ngot nguyén
sinh tit song Mé Kong, tii song Hong va nhom nuéc
ngot ngudén géc ngoai sinh tit An Po—Théi Binh
Duong. Khao sat nay cho thdy khu hé ¢4 & cao nguyén
Lang Biang c6 55 loai ca ban dia va dac trung ctia hai
vung sinh théi Kratie-Stung Treng va chau thd Mé
Koéng. Céc dic diém hinh théi cho thdy hé ca noi day
c6 mtuc da dang hinh thai phan 4nh su da dang moi
trudng séng trong cac thiy vic. Céc loai cd cht yéu
thich nghi véi cac thiy vic nudce chay, dic trung ctia
hé cé vliing nui cao, ghi nhin phan bg & cac dang thay
vic: nuéc xody ghénh thac véi nén dd tang; nudc chay
can v6i nén da cudi va nude chay chim & viing sau cd
nén manh vun hiiu co. Cé ndm loai ca cAn nghién ciiu

mo ta dat tén trong tuong lai.

LOI CAM ON

Nghién cttu nay dugc tai trg bdi Pai hoc Quoc
gia Thanh phé H6 Chi Minh (PHQG-HCM) trong
khuon khé Dé tai ma s6 GEN2019-18-01. Chung t6i
cam on su gitup dG ti cac thanh vién nhém nghién
ctiu C4, Phong thi nghiém Pong Vat, B6 mon Sinh
thai va Sinh hoc Tién héa, Trudng Pai hoc Khoa hoc
Tu nhién, Pai hoc Qudc gia TP. H6 Chi Minh.

VAN DE DAO DUC TRONG NGHIEN
CUU TREN PONG VAT

DPugc cdp gidy chip thudn (cho phép) ctia Hoi dong
dao ditic trong nghién ctu trén dong vat ctia Trudng
Dai hoc Khoa hoc Ty nhién, PHQG-HCM (ACU-
Cus).

DANH MUC CAC TU VIET TAT

COI: mitochondrial cytochrome oxidase subunit 1
cs.: cong su

DNA: Deoxyribonucleic acid

XUNG DOT LOI iCH
Cac téc gia dong y khong c6 bat ky xung dot Igi ich

nao lién quan dén céc két qua da céng bo.
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PONG GOP CUA TAC GIA

Hoang Ptic Huy, Pham Manh Hung, Trin Trong
Ngan, Trang Thanh Hoang: tra ctiu va téng hop tai
liéu, thuc nghiém, phan tich va trinh bay két qua.
Pham Manh Hung, Tran Chéu Béo Tram, Db Tran
Phuong Anh: phan tich sinh hoc phan tt.

Pham Manh Hung, P Trin Phuong Anh, Trang
Thanh Hoang: xt ly va trinh bay hinh anh.

Hoang Duc Huy: 1én y tudng va viét ban thao.

Tran Trong Ngén: kiém tra cdu trdc, sta va hoan
chinh ban thao.

Tat ca tac gia chinh stia va dong thuan vé ban théo.
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Exploring the species distribution and origins of freshwater fish
biodiversity in the Lang Biang plateau, Vietham

Hoang Duc Huy'?*, Pham Manh Hung'2, Tran Trong Ngan'2, Tran Chau Bao Tram'-2, Do Tran Phuong Anh'-2,
Trang Thanh Hoang'2

ABSTRACT

Freshwater fish in the Lang Biang plateau, an important source of protein and sportfishing for the
local people, remain poorly known. This lacking, due to the poor surveying and a situation of tax-
onomic chaos throughout Vietnam, makes difficulties in accurately identifying specimens and in-
terpreting the published survey results. Our study from 2011 to 2022 on revising the indigenous
fish fauna provided the phylogenetic relationship and the geographic distribution. The studied fish
species were classified and phylogenetically deduced based on the molecular biology. The evolu-
tionary and phylogenetic relationships, integrated the modified global fish phylogenetic data and
delineated factors of fish distribution, were also discussed. A total of 55 indigenous species, belong-
ing to 47 genera, 22 families, 07 orders from 444 specimens collected at seven sampling sites, were
identified. Cypriniformes with 37 species (67%) was the most diverse order. Biogeographically,
three distinct fish faunas occurred in the Lang Biang plateau: one associated with the Kratie—Stung
Treng freshwater ecoregion, one with the Mekong delta, and the third with the Southern Annam.
Fishes in the Lang Biang plateau are not particularly rich in species, but the percentage of endemic
taxa is high (13% of 7 species). These species are suckers with flattened bodies in adaptation for
swiftflowing waterways.
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