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Tom tiit:
Ci chach sudi kuli (Pangio kuhlii) 13 10ii ¢4 nwéc ngot ban dia ciia Viét Nam va 12 loai
c6 gia tri kinh té trén thi truong ca canh xuat khau. Nghién ctru duwge thwe hién tir
thiang 9 dén thang 12 nam 2025 nham b6 sung co s& dir liéu sinh hoc cho loai, 1am tién
dé cho nghién ciru sinh sin nhan tao, qua dé gop phan bao ton va phat trién bén virng
nguon lgi ty nhién. Két qua khao sat da thu dwgc 80 mau ca tai suoi nwéc trong cia
tinh Tay Ninh. Phan tich hinh thai cho thay, loai ca nay cé kich thwéc nhé, chieu dai
trung binh tir 4,11 dén 7,07 cm, than ca dai, thon va moi bén c6 tir 7 dén 12 soc mau
nau, miéng nhé, hinh mong ngwa, xung quanh c6 6 rau phat trién. Giéi tinh cé the
phan biét dua trén dic diém hinh thai ngoai, dic biét la vay ngwe. Ca duc c6 mit
tia vay nguwc cirng, phan bung hep va than thon dai, trong khi ca cai khong c6 tia
cirng, bung I6n va tron hon. Chi so twong quan giira chiéu dai rudt va chieu dai than
(RLG) ciaa 30 mau ca P. kuhlii dao dong tir 0,7630 dén 0,7743, gia tri nay nhé hon 1
cho thay loai ca nay thugc nhém an dong vat c6 kich thuwéc nhé. Két qua phan tich
50 mau ca chach suoi kuli thu dwgc cho thay twong quan giira chiéu dai va khoi
lwong than ca cé dang phwong trinh hodi qui 13 W=0,0028*L>*!, v6i mirc dd twong
quan rét chit ché, thé hién ¢ hé s twong quan cao R*=0,8863.
Tir khéa: ca chach sudi kuli, hinh thai, sinh truéng.
Chi s6 phén loai: 1.6, 4.5
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Abstract:

Coolie loach (Pangio kuhlii) is a freshwater fish species native to Vietnam, holding
significant economic value in the ornamental fish export market. This study was
conducted from September to December, 2025 to supplement the biological
database of this species, serving as a premise for artificial reproduction research,
thereby contributing to conservation and sustainable development of aquatic
natural resources. Morphological analysis of 80 specimens collected from Tay Ninh
Province were relatively small, with standard length ranging from 4.11 to 7.07 cm.
The body is elongated and laterally compressed, with 7 to 12 brown stripes on each
side. The head is wedge-shaped, tapering anteriorly, and proportionally small
relative to total body length. The mouth is subterminal, horseshoe-shaped, bordered
by three pairs of well-developed barbels. Sexual dimorphism was evident in the
external morphology of the pectoral fins. Males are distinguished by the presence of
a stiffened first pectoral-fin ray and the body is slender and elongated, whereas
females lack the stiffened ray and the abdomen is larger and more rounded. The
Relative Gut Length (RLG) index of 30 specimens was less than 1 (ranged from
0.7630 to 0.7743); indicating that the species is carnivorous. Moreover, analysis of
50 specimens showed a strong length - weight relationship was expressed by the
equation W=0,0028%L>*?!, demonstrating a strong positive allometric growth
pattern R>=0.8863.
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Classification numbers: 1.6, 4.5

1. Pit van dé

Ca chach subi kuli (P. kuhlii), hay con goi 1a chach rin culi, 1a mot trong nhiing
loai ca nudc ngot kich thudc nhd, cd hinh thai dac trung véi than dai, det bén va cac vach
mau sim xen k&, phin bd chu yéu trong cac sudi, kénh rach va thity vue nude mém & khu
vuc Pong Nam A, dic biét 1a Indonesia, Malaysia, Thai Lan va mot $b vung cua Vié¢t
Nam [1]. P.kuhlii 1a mot loai ca canh cé gia tri nho hinh thai doc dao, mau sic dic trung
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va tap tinh hién lanh. Loai nay phan b tu nhién chi yéu & cac sudi chay cham, dam lay
va hd chtra, noi ¢6 day cat hodc bun, nudc mém, hoi axit va giau chat hiru co. Trong diéu
kién nudi nhét, P. kuhlii t6 ra thich nghi tdt, dac biét khi dugc nudi trong nhom va co
nhiu noi tra an. C4 c6 thé an da dang thirc an, tir dong vat day nho dén thirc n cong
nghiép, dong thoi dong vai trd 13 “loai don vé sinh” hiéu qua trong bé ca [2]. Tuy nhién,
trong nhiéu thap ky qua, quan thé ca chach sudi kuli ngoai tu nhién dang suy giam déng
ké do ap luc khai thic ngay cang gia ting nhdm phuc vu nhu cau thuong mai. Bén canh
d6, cac thity vue nho von 12 méi trudng séng chu yéu cia loai dang chiu tac dong manh
tlr bién doi khi hau, 6 nhiém nguén nudc va su thay d6i muc dich st dung dét, lam suy
giam chat lugng va dién tich sinh canh thich hop [3]. Hoat dong khai thac chua tudn tha
nghiém ngat cac quy dinh vé mua vy, kich ¢ ca va ngu cu cang lam trAm trong thém tinh
trang suy giam quan thé, anh huong truc tiép dén kha ning tai tao ngudn lgi. Do ngudn
c4 khai thac mang tinh thoi vu, san luong khong on dinh va kich thudc ca khéng dong
déu, viéc dap tng yéu cau cua thi trudng xuit khau gip nhiéu kho khan. Néu tinh trang
khai thac nhu hién nay tiép dién, P. kuhlii c6 nguy co bi de doa trong twong lai gan.

Tai Viét Nam, cac nghién ciru vé thanh phan loai va phan bd c4 nudc ngot cho
théiy c4 chach sudi kuli hién dién tai mot s6 hé théng song subi va dao, loai nay dugc ghi
nhan 1an dau tién thong qua cic mau thu thap trén dao Phu Quéc, chi yéu ¢ luu vuc song
Cira Can va song Duong Dong [4], sau d6 tiép tuc dugce phat hién tai Vuon Quéc gia
Bach M4, tinh Thira Thién Hué [5]. Gan day, P. kuhlii cing dugc ghi nhan & thugng
ngudn song Sai Gon va mot sd séng, sudi, hd nude ngot thude cac tinh mién Nam nhu
Tay Ninh va Binh Phuéc [6]. Du vdy, cho dén nay, vin chua c6 cong trinh nghién ciru
cong bd chinh thire vé ddc diém sinh hoc va sinh truéng cta ca chach sudi kuli tai Viét
Nam. Trén thé gioi, mot sb nghién curu budc dau da duoc thuc hién nhim lam rd dic
diém sinh hoc va sinh san cua loai nay, g@)m md ta mot sd dic diém sinh hoc va sinh thai
co ban cua P. kuhlii [2]; nghién clru dac diém sinh duc so cép va tha cép, tao nén tang
khoa hoc cho cac nghién ctru sinh san nhan tao va bao ton loai [7]; nghién ctru vé dinh
dudng trong nudi vd ca bd me thu thip ngoai tw nhién [8]. Tuy nhién dén nay, phan 16n
c4 chach sudi kuli trén thi trudng van c6 ngudn gdc tir khai thac ty nhién do chua xay
dung duoc quy trinh sinh san nhén tao hiéu qua, dan dén nguy co suy giam nguon lgi va
mat tinh bén viing clia quan thé tu nhién.

Trong bdi canh do, viée nghién ctru dac diém hinh thai, phan biét gidi tinh va sinh
truong cua ca chach subi kuli (P. kuhlii) phan bb tai tinh Tay Ninh 1a can thiét. Két qua
nghién ctru khong chi gop phan bd sung co so dir liéu khoa hoc vé loai tai Viét Nam, ma
con 1a tién dé quan trong cho céc nghién ctru sinh san nhan tao, gop phan bao ton ngudn
gen ngoai ty nhién, ddng thoi phat trién ngudn gidng dn dinh phuc vu thi trudng ca canh
trong nudc va xuat khau.
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2. Vat liéu va phuwong phap nghién ctiru
2.1. Thu méu cd

Mau c4 chach sudi kuli duge thu truc tiép & sudi nudce trong (toa do 11°39'28.4"N;
106°17'22.6"E) tai tinh T4y Ninh. Thoi gian thu mau tir thang 9 dén thang 11/2025. Mau
c4 thu duoc c6 cac kich ¢& khac nhau véi sb lugng 1a 80 mau c4 duoc khao sat (50 mau
phan tich hinh thai va sinh trudng; 30 mau phan tich dic diém dinh dudng). MAu c4 sau khi
thu dugc ghi nhan, quan sat cac dic diém bén ngoai va chup hinh, sau d6 dugc chuyén
vé phong thi nghiém ctia Trung tam Uom tao Doanh nghiép Nong nghiép Cong nghé cao.

2.2. Phwong phdp nghién civu cdc dic diém hinh thdi cd chach sudi kuli

Phuong phap céan, do cac chi tiéu: Gay mé c4 bang thudc Nika Transmore Fish
Medicine, sau d6 dit ca 1én nén bang phang, dau hudng vé bén trai, tién hanh chup anh,
do timg bo phan trén co thé ca bang phan mém Image J. Dung can dién tir c6 do chinh
xéc t6i 0,0001 gam dé can khéi lwong ca. Cac chi tiéu dém bao gdm sb tia vay lung, vay
bung, vay nguc, viy hdu mon, vay duoi, dém sd lugng cac rau, s6 soc trén co thé c4 va mau
sac than c (hinh 1).

Chiéu dai tong Chiéu dai tong gap
gap 1213 lan 14 — 19 lan chiéu
chiéu dai dau cao than

Hinh 1. Cac chi tiéu hinh thai ciia giong Pangio [3]. 1 - Than, 2 - Mat, 3 - Vay dudi, 4
- Rau, 5 - Vay lung, 6 - Pau.

Mau duge dinh danh ban dau dya trén cac dic diém phan loai da dugc mo ta [3,
9]. Cac chi tiéu dém gdm: S6 luong tia vay lung (DFR); s luong tia vay hau mon (AFR);
s0 lugng tia vay nguc (PeFR); s6 luong tia vy bung (PFR); s6 luong tia vay dudi (CFR);
sd lwong rau (BrB); s lwong soc nau (BS). Chi tiéu can, do nhu khéi luong (W); chiéu
dai tong (TL); chiéu dai than (FL); chiéu dai chuin (SL); chiéu cao than (BD); chiéu dai
dau (HL); dudng kinh mat (ED). Cac chi s sinh trac: chiéu dai chuan/chiéu dai dau
(SL/HL); chiéu dai chuan/chiéu cao than (SL/BD); chiéu dai dau/duong kinh mat
(HL/ED); dudng kinh mat/dai chuan (ED/SL).

Phén biét gidi tinh: Sy phan biét duc cai chu yéu dwa vao vay nguc cua c4, quan
sat mo ta dic diém 13 sinh duc, kich thuéc va hinh dang cia bung ca.
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2.3. Phwong phdp nghién ciru dic diém dinh dwiong va sinh trwéng cd chach
suéi kuli ngoai tw nhién

- Bic diém dinh dudng ciia c4 nghién ctru thong qua phan tich dic diém ciu tao,
hinh dang, kich thudc cia co quan tiéu hoa, nhu miéng, rudt va sé lugc mang & cung
mang thtt I (Gr) [10] nham xac dinh tap tinh in cua ca.

Tuong quan giita chiéu dai rudt va chiéu dai than (RLG): Khao sat ong tiéu hoa
ctia 30 miu cé4 chach sudi kuli thu ngoai tu nhién, chi sb trong quan giira chiéu dai rudt
va chiéu dai than (RLG - Relative Gut Lengh), duoc tinh toan theo cong thiic ciia A.H.
Al-Hussainy [11] nhu sau:

RLG=Li/Lap trong d6: L; 12 chiéu dai rudt c4; Lap 13 chiéu dai than ca.

- Nghién ciru ddc diém sinh truéng: Tong s6 mau nghién ctru 1a 50 ca thé c6 chicu
dai tir 4,11 dén 7,07 cm, phuong trinh twong quan gitta chiéu dai va khéi luong co thé
theo cong thuec:

W= a*Lb[7]

trong d6: W 1a khdi luong ca (g); L 1a chiéu dai than c4 (cm); a 14 hé s6 tang trudng ban dau;
b 12 hé s tang truong.

2.4. Phwong phdp xir Iy 56 ligu

Céc chi tiéu dém duoc tinh gia tri xuét hién nhiéu nhit va khoang bién dong. Cac
chi tiéu do duoc tinh ty 1é so voi chiéu dai chudn hodc chiéu dai dau (Bang 1). Tat ca cac
s6 liéu thu thap dugc tinh toan bang phan mém Excel. Su khac biét vé chi tiéu do gidi
tinh duoc kiém dinh bang phuong phap phan tich phuong sai ANOVA va duoc so sanh
bang tric nghiém Turkey v6i muic y nghia 95%, sir dung phan mém théng ké Minitab 16.
3. Két qua va ban luan

3.1. Péc diém hinh thdi cd chach suéi kuli tai tinh Tay Ninh

C4 chach sudi kuli thu tai tinh Tay Ninh c6 dang hinh tru tron, thudén dai, than lién
mach tir dau dén dudi, mau sic than tir vang nau dén hd phach, c6 7-12 sgoc nau trén than,
hinh vong khong hoan toan khép kin (hinh 2).

ll om 2 k| [ | H] . e
Hinh 2. Céc dic diém hinh thai ngoai ciia ca chach sudi kuli. 1 - Than, 2 - Mit, 3 -
Vay dudi, 4 - Rau, 5 - Vay lung, 6 - Pau.
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Két qua khao sat cho thy, cac chi tiéu hinh thai dugc quan sat trén 50 mau ca thu
thap tai tinh Tay Ninh c6 kich thudc chiéu dai dao dong tir 4,11 cm dén 7,07 cm, khdi
lwong tir 0,17 g dén 1,13 g duoc trinh bay ¢ bang 1.

Bang 1. Cc chi tiéu hinh thai ciia ¢4 chach sudi kuli (n=50).

Téi thiéu Téi da TB + SD
Cac chi tiéu do (cm)
TL 4,11 7,07 5,71+0,64
SL 3,66 6,38 5,17+0,58
BD 0,30 0,79 0,55+0,01
HL 0,54 0,77 0,69+0,05
ED 0,03 0,09 0,06+0,01
Cic chi tidu dém (cai)
DFR 6 8 7,36+0,69
PFR 5 7 5,76+0,62
AFR 5 7 6,58+0,54
CFR 14 16 15,20+0,73
PeFR 8 10 8,88+0,81
BS 7 12 10,26+1,08
BrB 6 6 6+0,00
Ty 1é mdt s6 chi tiéu sinh tric
Ty 1é gita SL voi HL 6,06 9,31 7,54+0,62
Ty 1é giita SL voi BD 7,43 12,05 9,61+0,96
Ty 18 gitta HL v6i ED 7,87 23,23 10,88+2,22
Ty 18 giita ED véi SL 0,01 0,02 0,01+0,00

TL: chiéu dai téng; SL: chiéu dai chuan; HL: chiéu dai dau; BD: chiéu cao than; ED: duodng
kinh mat; DFR: s6 luong tia vay lung; PFR: sb luong tia vay bung; AFR: sb luong tia vay
h&u mon; CFR: sb lugng tia vay dudi; PeFR: s6 luong tia vay nguc; BS: sb luong soc nau,
BrB: s6 lugng rau.

Két qua phan tich qua bang 1 cho thdy, su bién dong rd rét vé cac chi tiéu hinh thai
giita cac c4 thé. Chiéu dai toan than (TL) dao dong tir 4,11 dén 7,07 cm, véi gié tri trung
binh 5,7140,64 cm va chiéu dai chuén (SL) tir 3,66 dén 6,38 cm, trung binh 5,17+0,58 cm,
phan anh su chénh 1éch kich thudc ca thé co thé lién quan dén giai doan phat trién hoic
diéu kién dinh dudng. Chiéu cao than (BD) dao dong tir 0,30-0,79 cm (trung binh
0,550,01 cm), cho thay su khac biét vé d6 day co thé. Cac chi tiéu chiéu dai dau (HL) va
duong kinh mit (ED) c6 bién dong thip hon, trong d6 HL tir 0,54 dén 0,77 cm (trung binh
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0,69:£0,05 cm) va ED tir 0,03 dén 0,09 cm (trung binh 0,06+0,01 cm), phan 4nh dic diém
mat nho, thich nghi véi méi trudng day it anh sang.

C4 chach subi kuli c6 hé théng vy mém phat trién twong dbi hoan chinh, thich nghi

t6t v6i moi trudng day va tap tinh vii minh trong 16p nén bun cat hoic séi da (Hinh 3).

(A) (B) © (D) (E)

Hinh 3. Cac vAy ciia ca chach sudi kuli. A - Vay nguc, B - Vay bung, C - Vay hau mén,
D - Vay lung, E - Vay dudi.

Vay lung va vy hau moén ciia c4 nho, hd trg can bang va giit thang bang khi boi
gan day. Vay dudi co dang hinh quat tron, gdm céc tia vdy mém hoan toan, khong co tia
gai cig. Kiéu hinh nay cho phép ca thuc hién cac chuyén dong linh hoat nhung tdc d6 boi
khong cao, phi hop v6i méi trudng sdng ddy, noi co nhidu vat can. Pic diém nay duoc
xem 12 mot ddu hiéu phan loai quan trong va thé hién sy thich nghi sinh thai cua loai trong
cac thity vuc c6 dong chay nhe dén vira [9, 12]. O vay dudi xuat hién mot dém sdm mau
hinh ttr gidc chiém ' gbc vay dudi day 1a dic diém dién hinh cua P. kuhlii va gitp phan
biét véi cac gibng Pangio khac [9]. Vay bung va vy nguc c6 kich thudc nhd, linh hoat, hd
trg 6n dinh va diéu hudng. P. kuhlii ¢6 6 rdu phat trién quanh miéng, dong vai trd quan
trong trong viéc cam nhan méi truong day, tim kiém thirc an va dinh hudng trong diéu kién
anh sang yéu, bao gom: 4 rdu nam & moi ham trén va 2 rdu nam & moi ham dudi. Moi dudi
bj diit quing tao thanh hai thiy cdm thuong bi nhdm 13 rau. Ciu tric rdu c6 dang soi manh,
khong phan nhanh, mau trong suét dén trang nga (hinh 4). Mot dic diém quan trong dé
phan biét ca chach subi kuli v&i cac loai ca khac trong gidng Pangio d6 1a sb soc trén than.
Két qua phan tich cho thdy, mau ca thu tai tinh Tay Ninh c6 sb soc trén than dao dong tir 7
dén 12 soc va trung binh 13 10 soc chii yéu mau nau sim.

Hinh 4. Hinh dang mat, miéng va rau cda ca chach suoi kuli.
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Ty 18 cac phan co thé thé hién su thich nghi v6i méi truong day, dic biét ti 1¢ giira
chiéu dai chuan va chiéu dai dau (SL/HL) dao dong tir 6,06 dén 9,31 (trung binh
7,5440,62), cho thiy dau ca nho so voi than. Ti 16 SL/BD tir 7,43 dén 12,05 (trung binh
9,6140,96) cho thay than c4 thon dai, det nhe, dic trung cho céc loai song & day song,
sudi. Ti1é HL/ED dao dong tir 7,87 dén 23,23 (trung binh 10,88+2,22), phan 4nh mét nho
so v6i dau, phu hop véi doi sdng tang day trong diéu kién anh sang yéu. Ti 16 ED/SL
khong thay d6i nhiéu (0,01-0,02), diéu nay cho thdy mit c4 nhé so v6i toan than, dic
diém chung cua céc loai trong ho Cobitidae. Cac chi s6 nay khiang dinh sy thich nghi hinh
thai cta P. kuhlii v6i moi trudng sudi ddy cat, soi va nhiéu chd an nau [9, 12, 13].

Mit ca nho, mau den sAm, nam chéch 1én hai bén dau giup phat hién chuyén dong
tir phia trén trong mdi trudng anh sang yéu. Khong c6 mi hodc da che mit, loai ca nay
van duy tri kha nang thi giac. Pic trung cia ho Cobitidae 1 hai gai nhon, nhé nam duéi
6 mét, c6 thé bat ra khi bi de doa nhu mot co ché tu vé.

Phéan ddu c6 dang hinh ném, thudn dai vé phia miéng va ti 1& nho so v6i toan than.
Miéng ca nhé, huéng xubng, hinh méng ngua, pht hop véi tap tinh kiém an day. Mang
c4 mong, c6 hinh dang khe dung doc, khe mang rat hep, nam sau mat va kéo dai dén
trude gbe vay nguc. Khong co nap mang cimg rd rét ma duoc bao phu béi 16p da mém,
mang c6 mau vang cam nhat hoic hong nhat, khong c6 dém. Khe mang cta P. kuhlii rd
rang hon so véi cac loai cing gidng, phan anh sy thich nghi voi méi trudng song day [9,
14].

Két qua trén phu hop véi dic diém mé ta ca chach sudi kuli ¢ nhitng nghién ctru
trude ddy [2, 3, 9], chiang han nhu than ching thon dai giéng lwon; mat khong c6 bd héc
tu do; vay dudi cat ngang hodc 16m; c6 mot dbi rau & chop miéng; gc vay lung lui vé
phia sau, ndm trén vay hau moén véi 6 tia phan nhanh; dau hoan toan khong cé vay. Vé
hinh thai, c4 chach subi kuli duogc phan biét boi s soc trén than gé)m 6-10 soc nau
thuong khong déu, c6 mot ddm tir giac 16n, sim mau chiém nita gbe cua vay dudi, thuy
giita ctia moi dudi khong phat trién thanh rau.

3.2. Phdn bigt gidi tinh cd chach suoi kuli

Quan sat hinh thai bén ngoai cho théy c4 chach sudi kuli duc va cai ¢6 sy khac
biét rd rét vé hinh dang co thé. C4 céi co than hinh thon dai nhung phan bung to va tron
hon so véi ca duc, vao giai doan thanh thuc & ca cai nhin thay r6 budng trimg mau xanh.
O cé4 dyc, phan bung hep hon va than hinh nhin chung thon dai hon. Nhiing khac biét
hinh thai bén ngoai nay cé thé duoc coi 1a dau hiéu phan biét so bd gilta ca chach subi
kuli duc va cai (hinh 5).
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Hinh 5. Phin biét giéi tinh ca cdi, dwe & ca chach sudi kuli.

Nhirng dac diém hinh thai dinh lugng gifra ¢4 duc va ca cai c6 sy khac biét co ¥
nghia thong ké (p<0,05). Ca cai thudng c6 chiéu cao than (BD) 16n hon dang ké so véi
ca duc (Bang 2), su khac biét nay cho thay vai tro thich nghi cia ving bung & ca cai la
noi chira budng trimg va trimg trong qué trinh thanh thuc sinh duc. Cac két qua nghién
ctru trude day trén nhiéu loai ca khac ciing bao cao nhitng dic diém twong tu, trong do
c4 cai thuong c6 ving bung 16n hon dé chira s6 luong trimg 16n [15].

Bang 2. Diic diém hinh thdi ciia ca chach sudi kuli duc va cai.

Dic didm C(?n dl{c (n=2'1) C(?n czii (n=2'9) b
Toi thiéu - Toi da TB+SD Toi thiéu - Toi da TB+SD

ED (cm) 0,06-0,09 0,07+0,01 0,03-0,08 0,06+0,01 0,036
HD (cm) 0,36-0,60 0,47+0,08 0,35-0,49 0,43+0,04 0,046
BD (cm) 0,30-0,67 0,51+0,10 0,42-0,79 0,57+0,09 0,042
SL/HL 6,42-8,51 7,44+0,51 6,06-9,31 7,61+0,70 0,324
SL/BD 8,72-12,05 10,10+0,85 7,43-11,08 9,26+0,39 0,001
HL/ED 7,87-12,00 10,08+1,15 8,26-23,23 11,91+3,40 0,011
ED/SL 0,01-0,02 0,01+0,00 0,0-0,02 0,01+0,00 0,014
PeFR (cai) P.1.8-P.1.9 8,24+0,44 P.8-P.10 9,34+0,67 0,000
PFR (cai) V.5-V.7 5,90+0,44 V.5-V.7 5,66+0,72 0,136
DFR (cai) D.6-D.8 7,52+0,68 D.6-D.8 7,24+0,69 0,157
AFR (cai) A.6-A7 6,62+0,50 A5-A7 6,55+0,74 0,660
CFR (cai) C.14-C.16 15,29+0,72 C.14-C.16 15,14+0,74 0,482
BS (cai) 9-12 10,41+0,91 7-12 10,21+1,24 0,671
BrB (cai) 6 6+0,00 6 6+0,00 -

ED: duong kinh mat; HD: chiéu cao dau; BD: chiéu cao than; SL: chiéu dai chuan; HL:
chidu dai dau; PeFR: sb lugng tia vay nguc; PFR: sb luong tia vy bung; DFR: s6 luong
tia vay lung; AFR: ) lugng tia vay hau mon; CFR: $6 lugng tia vay dudi; BS: $b luong
soc nau; BrB: sb lugng rau.

Phan tich cac dic diém hinh thai cho thay, hau hét cac chi sé nhu tia vy lung, vay
hau mon, vay dudi khong cé su khac biét giita ca duc va ca cai (p>0,05). Tuy nhién, sb tia
vay nguc khac biét rd gitra hai gidi (p<0,05), ca duc co6 tir 8 dén 9 tia mém va 1 tia cimg
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(P.L.8-P.L.9), trong khi ¢4 cai c6 8-10 tia mém va khong c6 tia cimg (P.8-P.10). Piém khac
biét nay da dugc ghi nhan & nhiéu loai c4 va lién quan dén qué trinh sinh san, boi 161 hodc
thich nghi méi truong [16]. Ngoai ra, su twong dong giita ca duc va ca cai ciing thé hién
qua tinh 6n dinh cta sb lwong rau (BrB) va s lugng soc trén than (soc niu - BS), cho thy
cac dic diém nay khong lién quan dén gi6i tinh, ma c6 thé phuc vu cho chirc ning nhu
thich nghi méi trudng hodc hd tro bat moi [17, 18]. Két qua nghién ctru trén phu hop véi
cong bd cua S. Budi va cs (2024) [7] két ludn rang sb tia viy nguc ¢ su khac biét c6 ¥
nghia thong ké giira c4 duc va ca céi, c6 thé dung lam chi thi dé phan biét gi6i tinh. Ngoai
ra, cic ty 1é sinh tric SL/BD, HL/ED v& ED/SL la nhiing chi tiéu c6 y nghia trong phan
biét gidi tinh & ¢4 chach sudi kuli (p<0,05). Con duc c6 gia tri SL/BD cao hon, cho thiy
than thon dai hon so véi con cai. Con cai ¢6 than ngan va phan bung to hon, diéu nay phu
hop voi ddc diém sinh hoc sinh san cé cai can c6 khoang bung 16n hon dé phat trién trimg.
Gia tri HL/ED cua con céi cao hon, nghia la mét ¢4 cai nhé hon tuong ddi so véi chiéu dai
dau. O ca dyc, mat 16n hon, c¢6 thé lién quan dén sinh thai va tap tinh hoat dong vé dém.
Céc dic diém hinh thai nay khong chi giup phan biét gi6i tinh ngoai ty nhién ma con quan
trong trong nghién ctru sinh san nhan tao va bao ton ngudn gen.

Bang 3. Pic diém hinh thai ca chach sudi kuli due, cai phan bo tai TAy Ninh, Viét
Nam so véi ca phan bo tai Indonesia [7].

Pic diém Ca duc (Tay Ninh) Ca duc (Indonesia)  Ca cai (Tay Ninh) Ca cai (Indonesia)
TL (cm) 5,65+0,722 5,75+0,24* 5,76+0,582 5,74+0,322
FL (cm) 5,36+0,70° 5,61+0,24° 5,50+0,56? 5,60+0,332
SL (cm) 5,10+0,66° 5,21+0,24° 5,2240,52° 5,194+0,30*
HL (cm) 0,68+0,06° 0,72+0,04* 0,69+0,05? 0,72+0,04*
ED (cm) 0,07+0,01° 0,06+0,012 0,06+0,01° 0,06+0,02?
HD (cm) 0,47+0,08° 0,41+0,03* 0,43+0,04° 0,43+0,032
BD (cm) 0,510,102 0,51+0,032 0,57+0,09° 0,54+0,05%
PeFR (cai) 8,24+0,447 8,80+0,40% 9,34+0,67° 9,44+0,87°
PFR (cai) 5,90+0,44° 6,32+0,47* 5,66+0,72° 6,20+0,40%
AFR (céai) 6,62+0,50° 6,92+0,75% 6,55+0,74° 7,32+0,85%
BrB (cai) 6+0,00? 6+0,00* 640,007 6+0,00?

TL: chiéu dai tong; FL: chiéu dai than; SL: chiéu dai chuan; HL: chiéu dai ¢au; ED: duong
kinh mét; HD: chiéu cao dau; BD: chiéu cao than; PeFR: s6 luong tia vay nguc; PFR: sb
lugng tia vay bung; AFR: ) lugng tia vay hau mon; BrB: sb lugng rau. Cac chir cai khac
nhau cla cac gia trj trong cung mot cot thé hién sy khac biét co ¥ nghia thong ké ¢ mirc
p<0,05.

Tir két qua phan tich ¢ bang 3, c4 phan b tai Viét Nam va Indonesia c6 cac dic diém
hinh thai twong dong; déng thoi, phan biét gidi tinh dya vao dic diém tia vay nguc va do sau
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bung (BD) ctia ca duc va cai dugc xem 1 chi tiéu quan trong. Khac biét kiéu hinh gitra gioi
tinh cta P. kuhlii tai nhiéu méi trudng séng khac nhau c6 thé lién quan dén vai tro sinh san.
Trén co s& dit liéu thu duge & ca hai dia diém, cé cai ludn c6 than sdu hon. Do siu than 16n
cung cap khong gian co thé rong hon cho co quan sinh san, mang trimg va tich trit dudng
chit. Ngoai ra, S. Budi va cs ndm 2024 [7] ciing d4 nhan dinh rang bién d6i & s6 tia viy nguc
PeFR gan voi hanh vi sinh san hodc co ché sinh 1y gi6i tinh. Cu thé, viéc ca cai c¢6 nhiéu tia
vay nguc hon co thé hd trg kha nang boi 161 hoac tu thé dac thu khi sinh san, hodc phan anh
ché d6 tiang truong khac nhau do noi tiét td & cac loai ca.
3.3. Pic diém sinh dwong cd chach suéi kuli

Céc chi tiéu nhu ciu tao hé tiéu hoa, chiéu dai rudt (Li), ti 1& chiéu dai rudt trén
chiéu dai than (RLG), cau tric lugc mang hay hinh thai ring miéng c6 mbi lién hé chit
ché v6i ché d6 an cuia ca [11, 19]. Két qua phén tich tir mau c4 cho thdy miéng ca nho,
nam phia duéi dau, huéng hoi xudng, pht hop véi tap tinh kiém an ¢ ting day. Khoang
miéng khong c6 ring nhai 16n hay ring sic bén, nhu vay c4 khong c6 kha ning cin xé
con moi ma chu yéu nudt tron thire dn nhé nhu xac dong thuc vat nho hoac mun ba hiru
Co.

C4 chach sudi kuli c6 5 dbi cung mang, trong d6 c6 4 doi cung mang tach rdi nhau,
d6i cung mang thtr 5 két nbi véi nhau thanh vom duéi hau, luoc mang thua, ngan tao
thanh hai hang ddi xtmg trén cung mang, gbc cic lugc mang gan vao cung mang, trén
cung mang thur nhat c6 tir 8 dén 12 luoc mang c6 dang ngén, thua, hinh n6n nhon (Hinh

Hinh 6. Cung mang thuw 1.

Hé s6 twong quan (RLG) giita chiéu dai rudt (L;) va chiéu dai chuan (L) cta ca
chach sudi kuli duoc thdng ké va phan tich & bang 4.

Bang 4. Twong quan giira chiéu dai rudt va chiéu dai chuén theo nhém trong lweng.

Chiéu dai than Chiéu dai rudt
Nhém trong luong (g) RLG (Li/L¢)
trung binh: L¢ (cm) trung binh: Li (cm)
0,3233-0,5983 (n=17) 5,1243+0,2407 3,9704+0,5226 0,7743+0,0903
0,6287-1,1456 (n=13) 5,4985+0,2520 4,2018+0,5503 0,7630+0,0822
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Két qua bang 4 cho thay, hé sb tuong quan giita chiéu dai ruot va chiéu dai chuan
ctia 30 mau cé chach sudi kuli chia thanh hai nhém trong luong dugc phan tich, hé sb
RLG trung binh 1a 0,7743 va 0,7630. Theo phan loai cua A.H. Al-Hussainy (1949) [11],
cac loai c4 an thit hodc thién vé dong vat thuong c6 RLG<1,0, trong khi céc loai an thyuc
vat hodc an tap thién vé thuc vat c6 RLG>1. Gid tri RLG cua cé chach sudi kuli < 1,0 cho
thdy loai ndy c6 cu triic dudng rudt ngan, phu hop véi sinh thai song ¢ ting day va ché
d6 an chii yéu gdbm dong vat nho (Hinh 7). Gia tri nay ndm trong mirc phd bién cua cac
loai trong ho Cobitidae, nhu mot sb loai Pangio hodc Cobitis cd RLG tir 0,70-1,00 [20].
Vi két qua nghién ctru hinh théi, cdu tao miéng, rang, cung mang va chi s6 twong quan
gitta chiéu dai rudt va chiéu dai chudn cho thay c4 chach sudi kuli thudc nhom cé an dong
vat co kich thudc nho.

Hinh 7. Rudt c4 chach sudi kuli.

3.4. Méi twong quan giita chiéu dai va khéi lwong ciia cd chach suéi kuli ngoai
moi truong tw nhién

Két qua phan tich phurong trinh tuong quan gitta khéi luong va chiéu dai than cua
50 mau ca duoc trinh bay cu thé ¢ hinh 8. Phuong trinh twong quan giita chiéu dai va
khéi lwong ca chach sudi kuli c6 quan hé hdi quy rt chit ché theo phwong trinh
W=0,0028*L32!, véihé sb xac dinh R2=0,8883. Phuong trinh twong quan cho thiy mbi
tuong quan nay 13 trong quan thuan giita chiéu dai va khdi luong véi hé sé ting truong
b=3,21.

12
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Hinh 8. Biéu db twong quan chiéu dai than va khéi lwong ciia 50 miu ca.
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Két qua phan tich twong quan hoi quy giita chiéu dai va khéi luong ciia 21 ca thé
duc cho thay, phuong trinh twong quan giita chiéu dai va khéi luong cé duc c6 quan hé
hdi quy rat chit ché theo phuong trinh W=0,0028*L32! v4i hé s xac dinh R?=0,9546
(n=21, L tir 3,6619 dén 6,3787 cm, W tir 0,1653 dén 1,0038 g) (Hinh 9). Phuong trinh
tuong quan cho thiy, day 1a mdi tuong quan thuan gitra chiéu dai va khdi luong ca duc
v6i hé s6 tuong truong b=3,21 va hé sé diu kién a=0,0028. Dbi v4i 29 mau ca cai, két
qua phén tich (L tir 4,2437 dén 6,0607 cm, W tir 0,2771 dén 1,1307 g) cho thay, chiéu
dai va khdi luong & ca thé cai cling trong quan thuén va thé hién quan hé hdi quy twong
dbi chat ch& véi phuong trinh W=0,0028*L>2, hé sb x4c dinh R?=0,8136, hé s6 diéu kién
a=0,0028. Nhu vay ¢ ca cai, R? thép hon ¢6 thé do sy dao dong trong lugng trong mua
sinh san - khi tring phat trién 1am ting trong lugng khong ty 1¢ thuan véi chiéu dai. Pay
1a hién tuong pho bién ¢ ca cai truong thanh va cho thay can nghién ctru chuyén sau hon
vé sinh 1y sinh san dé hiéu rd hon qu4 trinh nay.

10
W=0,0028%1%21 - W=0,0028*L32

R2=0,9546 * 10 R™=0,8136
n=21 - 0o n=29
A

07

Khéi lugng (g)

55 [0

0 . ] ] o:
35 4.0 45 55 6.0 65 40 45

50
Chigu dai chuén (cm)

o
Chigu dai chugn (cm)

Hinh 9. Biéu d6 twong quan chiéu dai than va khdi lwong ca dwe (trai) va ca cai
(phai).

Ca hai gii déu c6 hé s6 b>3, cho thy ca chach sudi kuli c6 xu huéng ting truong
dang tich duwong. Theo R. Froese (2006) [21], khi 5>3, c4 ting trong lwong nhanh hon so véi
chiéu dai - phan anh sy phat trién co thé theo huéng “to 1én” thay vi chi “dai ra”. Pay thuong
1a ddc diém cta ca séng trong diéu kién moi truong thuan loi nhu ngudn thire an doi dao
hodc dong chay on dinh. Piém khac biét khong nhiéu vé hé s6 b gitra ca duc va cé céi co thé
khong c6 ¥ nghia thong ké rd rét, nhung van co thé phan anh chién lugc sinh trudng khac
biét gitra hai gidi. Theo D. Pauly (1990) [22], ca duc & mot sb loai thuong dat trong lugng
tdi da nhanh hon dé phuc vu vai tro sinh san, trong khi c4 cai can nang lugng cho phat trién
trimg, 1am cho mé hinh ting truéng kém 6n dinh hon. Ngoai ra, hé s b duwoc ghi nhéan trong
nghién ciru ndy twong dong voi cac gid tri bdo cdo & cac lodi ciing ho Cobitidae. Theo M.
Balaganesan va cs (2018) [23], ¢4 chach dét Lepidocephalichthys thermalis ¢6 hé s6 b dao
dong tir 3,18 dén 3,25 trong diéu kién sudi mién nhiét d6i. Su tuong déng nay cung b dd tin
cdy ctia mo hinh ciing nhu cho thdy mé hinh sinh truéng cta ca chach sudi kuli tuan theo
quy ludt chung cta loai ca day sudi.

13



DOI: 10.31276/VJST.2025.3731 Khoa hoc tw nhién | Khoa hoc su séng
Khoa hoc néng nghiép | Thuy san

4. Két luan

Két qua nghién ctru da thu thap phan tich, md ta hinh thai cdu tao ngoai trén 50 mau
c4 chach sudi kuli P. kuhlii (21 mau ca duc va 29 miu ca cai). Cac miu co chiéu dai 4,11-
7,07 cm, trong luong tir 0,17-1,13 g. Ca chach sudi kuli ¢6 than hinh try, ¢6 7-12 soc mau
nau trén than, c6 3 doi rau. Sy khac bi€t hinh thai ngoai gitra ¢4 duc va cai thong qua dac
diém & con duc vay nguc c6 1 tia cimg, than hinh thon va phan bung hep hon; & con ci
khong c6 tia vay climg, phan bung to va tron hon. Két qua phan tich dic diém dinh dudng
ghi nhan cé an thién vé dong vat véi chi s6 RLG cua P. kuhlii dao dong tir 0,7743 dén
0,7630. Két qua phan tich twong quan giita chiéu dai va trong luong cho thiy, sy ting
truong cua lodi ca chach subi kuli & tinh Tay Ninh c6 céc hé sb ting truong b nam trong
khoang 3,21 va gia tri R? dao dong tir 0,8136 dén 0,9546. Két qua nay cho thay, tiém ning
g dung vao chon gidng c4 canh, 1am tién dé cho nghién ctru sinh san nhan tao ca chach
sudi kuli gop phan bao ton ngudn gen.

LOI CAM ON

Két qua nghién ctru ndy duoc tai tro kinh phi tir dé tai “Nghién ctru sinh san nhan
tao c4 chach rin kuli (Pangio kuhlii Valenciennes, 1846) phuc vu chuong trinh giong thuy san
trén dia ban thanh phd H6 Chi Minh” theo Hop ddng S6 09/2025/HD-QKHCN. Chung toi
xin chan thanh cdm on sy tai trg kinh phi tt S& Khoa hoc va Cong nghé TP. HO Chi
Minh.
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