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LOI CAM DOAN

T61 xin cam doan day la cong trinh nghién ctru khoa hoc cua riéng toi.
Két qua trinh bay trong cac nodi dung cua luan an 1a trung thyc, khach quan,
nghiém tac. Phan 16n cac két qua di dugc cong bd trén cac tap chi uy tin danh

muc SCIE, Scopus thudc nha xuit ban Springer Nature.

Khanh Hoa, thang 8 nam 2023

Tac gia luan an

Tran Puc Dién



i
LOI CAM ON

Trong sudt qua trinh nghién ctru, hoc tap, thuc hién chuong trinh nghién
clru sinh, t6i d3 nhan duoc nhidu sy quan tam, dong vién, giup do cua don vi, co
s& dao tao, quy thﬁy cd, cac cong su, déng nghié¢p, gia dinh va ban be.

Dau tién, toi xin bay t6 long biét on sau sac t6i Thuong vu Pang ty Trung
tam Nhiét doi Viét — Nga va Pang Gy Chi nhanh Ven bién d3 tao moi diéu kién
thuan loi cho t6i trong qua trinh hoc tap va thuc hién cac dé tai nghién cuu.
Cam on su hop tac, giap do cua Vién Han 1am Khoa hoc Lién bang Nga (Vién
Sinh thai Tién hoa, Vién Sinh hoc nudc ndi dia Papanin) va truong Pai hoc
MSU trong qué trinh thyc hién cac nghién ctru.

T6i ciing xin bay to long biét on tdi 1anh dao Hoc vién Khoa hoc va Cong
ngh¢, Vién Hai duong hoc — Vién Han 1am Khoa hoc va Cong nghé Viét Nam
da tao moi diéu kién thuén 1gi nhét cho toi trong qua trinh hoc nghién ctru sinh.
Cam on quy thay ¢ cta co sd do tao di tin tinh chi day, gitp toi ciing c6 kién
thire vé chuyén nganh Thiy sinh vat hoc.

T6i xin bay to 1ong biét on sau sic téi TS. Stolbunov LA., TS. Huynh
Minh Sang d4 huéng dan t6i trong qua trinh thuc hién luan 4n. Céc thay da tan
tinh huéng dan phuong phap nghién ctru ctia cac ndi dung khoa hoc trong luan
an. Cam on TS. Pavlov E. D., TS. Ganzha E. D., (Vién Sinh thai Tién hoa, Nga),
TS. Gusakov V.A., TS. Karabanov D. P., (Vién Sinh hoc nudc ndi dia Papanin,
Nga), TS. Samoilov K. Yu., (Pai hoc MSU, Nga), TS. Armbruster J. W., (Pai
hoc Auburn, M¥), TS. Dinh Van Khuong, TS. Dang Thuy Binh (Dai hoc Nha
Trang), TS. Pang Thi Sao Mai (Phan vién Thii y mién Trung), cac dong nghiép
& Chi nhanh Ven bién da gitip d& va cung thue hién cac nodi dung cta luén an.

Cam on sau sac toi Quy d6i mdi sang tao Vingroup (VINIF) da cung cip
hoc bong nghién ciru sinh cho t6i. Cam on sy giup d3, tao diéu kién ctia Phong
Sinh thai Nhiét d6i va cac Phong Ban chtc ning ¢ Chi nhanh Ven bién. Xin gui
nhitng 101 cam on chan tinh nhat t&i ngu dan dia phuong, nhimg ngudi da gitp

dd, hé tro thu mau trong qua trinh thuc hién nghién cuu.
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Nhan dip nay, cho phép t6i duoc gui 101 cam on téi quy thay cd, cac
chuyén gia da danh thoi gian tham gia hoi déng cac cap voi nhitng gop ¥ sdu
sic, gitp t61 chinh stra va hoan thién luan an cua minh.
Cubi cung, toi xin giri 101 cam on sdu sac toi gia dinh, ban be, ngudi than
da luén dong vién, ung ho va gitp do té61 hoan thanh ludn an nay. Pac biét, cam
on vo ti, ngudi dd dong vién vé tinh than, sip xép cho t6i quy thoi gian quy bau

dé hoc tap, nghién ctru va lam viéc.
Khanh Hoa, thang 8 nam 2023

Tac gia luan an

=

Tran Puc Dién
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1
MO DAU

Da dang sinh hoc no6i chung va da dang thuy sinh vat néi riéng dang bi
de doa nghiém trong & nhiéu noi trén thé gi¢i. Su di nhap cua cac loai ngoai lai
va di cu dugc xac dinh 13 mot trong nim nguyén nhan hang dau lam suy thoai
da dang sinh hoc. Thuc trang nay dang dién ra ngdy cang phd bién trén toan
cau, dan dén su tuyét chung cua nhiéu loai, tac dong ti€u cuc t&i cac hé sinh
thai, anh hudng toi kinh té - xa hoi va strc khoe ctia con ngudi.

Ca Ty ba Pterygoplichthys spp. c6 ngudn goc tir Nam My da dugc chimg
minh 14 gidng c4 ngoai lai xAm hai & nhiéu nudc trén thé gidi, trong d6 co Viét
Nam. Hién nay, nhém ca ngoai lai ndy d& xdm hai nhiéu thuy vuc ¢ 21 qudc
gia trén thé gidi tir chau A, chau Phi, chau Au téi Bic M. Do c6 kha ning
thich nghi cao, toc do ting trudng nhanh, pho thirc in rong, nén ca Ty ba thudng
wu thé trong canh tranh véi cac loai ban dia vé méi trudng sdng va thirc dn & cac
thity vuc ma ching xam chiém. Bén canh do6, chung c6 thé gay ra nhitng hau qua
tiéu cuc d6i vé6i da dang sinh hoc va sinh ké cua nguoi dan thong qua viéc lam
mat cin bang sinh thai, bién d6i thanh phan loai thuy sinh vat, tic dong tdi cac
cong trinh thiy loi va ngu cu danh bat. Hon thé nita, ca Ty ba con dugc xem 13
moéi de doa nghiém trong ddi vdi nghé ca nudc ngot & chau A, mién Bic nudc
My va Mexico.

O Viét Nam, cac vin dé vé sinh vat ngoai lai va sinh vt ngoai lai xam
hai dang ngdy cang dugc quan tam hon. Tai Thong tu s6 35/2018/TT-BTNMT
ngay 28 thang 12 nam 2018, B6 Tai nguyén va M6i truong da ban hanh danh
muc 4 loai ca Ty ba xdm hai (trong s 6 loai c4 xam hai), gdm: Prerygoplichthys
pardalis, P. multiradiatus, P. disjunctivus, P. anisitsi. Trén thyc té, ca Ty ba da
tu thiét 1ap quan thé trong tu nhién, dang l4n chiém noi sinh séng, canh tranh
thirc an va gy hai ddi voi cac sinh vat ban dia, c6 kha nang phat tan manh; co6
xu huéng hodc dang gy mat can bang sinh théi tai cac thiy vuc ching xuét
hién & Viét Nam. Mic du, d3 c6 mét sb nghién ctru vé ddc diém sinh hoc cta
ca Ty ba tai Viét Nam, tuy nhién, nhiing thong tin vé& hinh théi, thanh phan loai,

sinh san, dinh dudng va co ché thich nghi ctia chung & céac thiy vuc van chua
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day di. Nghién ctru dau tién vé dic diém sinh hoc sinh san cua ca Ty ba ¢ song
Dinh (mién Trung Viét Nam), d3 cung cip mot sb thong tin ban dau vé dic
diém sinh san nhu ca c6 thé dé nhiéu dot, thoi gian dé trimg tir thang 10 dén
thang 1 ndm sau. Mot s6 han ché nhu: gian doan thoi gian nghién ctru, s6 luong
mau thu it (34 mau), din dén nghién ctu nay chwa danh gia day du cac dic
diém sinh hoc sinh san cua c4 tai cac thuy vuc. Két qua nghién ctru vé dic diém
dinh dudng cuia ca Ty ba tai cac thuy vuc ¢ thanh phd Can Tho, cho thiy, ca
nay la loai an tap thién vé thuc vat, tuy nhién, thanh phén thirc an 1a dong vat
van chua duoc lam sang to. Bén canh d6, cac thong tin vé thanh phan loai trong
cac cong bd trude day chi dua vao phuong phap phan loai vé hinh thai, c6 thé
dan dén nhiing sai sot hodc chua diy du vé thong tin thanh phan loai. Diéu nay
tiép tuc dit ra thach thirc cho cong tac quan Iy ca Ty ba va bao vé da dang sinh
hoc ¢ Viét Nam. Do vay, dé tai luan an: “Ddc diém hinh thdi, sinh sdn, dinh
dwéng, phin bé va thanh phan lodi ciia giong cd ngoai lai Pterygoplichthys
¢ Viet Nam” duoc tién hanh nham 1am rd hon cac dic diém sinh hoc cia giéng
ca Ty ba khi di nhap, xdm 14n vao cac thiy vyc Viét Nam.

Muc tiéu cua ludn an:

Tang cudng hiéu biét mot sé dic diém sinh hoc cta ca Ty ba giéng
Pterygoplichthys, 1am co sé khoa hoc dé danh gia tic dong va quan 1y ca ngoai
lai xam hai ¢ Viét Nam.

Noi dung nghién curu:

- Phan bd cua ca Ty ba Pterygoplichthys spp. & mién Nam Viét Nam;

- Bac diém hinh thai va thanh phan loai ctia gidng ca Ty ba;

- Bac diém sinh hoc sinh san ctia ¢4 Ty ba (loai P, disjunctivus);

- bac diém dinh dudng ctia ca Ty ba Pterygoplichthys spp..

Y nghia khoa hoc va y nghia thuc tién:

Y nghia khoa hoc: Bb sung, cap nhat cac dir li¢u khoa hoc quan trong vé
phan bd, dic diém hinh thai, di truyén, thanh phan loai, dinh dudng va sinh san
cta ca Ty ba & mién Nam Viét Nam.

Y nghia thuc tién: Cac két qua trong luadn an la co s¢ dé dé xuat cac giai
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phap quan 1y sinh vat ngoai lai n61 chung va ca Ty ba noi riéng.

Nhitng dong gop mdi cua lugn dn:

Cung cap dit liéu m6i vé phan b ctia ca Ty ba Prerygoplichthys spp. & mién
Nam Viét Nam. Lan dau tién dir liéu vé thanh phan loai ca Ty ba dugc x4c dinh
dwa trén ca phuong phap phan loai bang hinh théi va di truyén phan tir.

Lan dau tién dic diém sinh hoc sinh san cua ca Ty ba (loai P. disjunctivus)
dugc nghién ctru day d va chi tiét ¢ hai dang thuy vuc (nudce chay va nudc
tinh) tai mién Nam Viét Nam.

Cung cap cac minh ching quan trong vé thanh phan thtc n cta ca Ty
ba c6 chira cac nhom dong vat khong xuwong séng.

Cung cap day du cac thong tin co dd tin cdy cao phuc vu cho cong tac

quan 1y va lam giam tac dong cua ca Ty ba.



CHUONG 1.
TONG QUAN
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1.1. Mt sé d@iic diém sinh hoc ca Ty ba giéng Pterygoplichthys
1.1.1. Gidi thigu vé ca Ty ba giéng Pterygoplichthys

O Viét Nam, gidng ca ngoai lai Prerygoplichthys tén thuong duoc goi 1a
ca Ty ba, cd Don bé, c4 Cha hd, ca Don vé sinh, ca Lau kinh, c4 Tau bay va ca
Ma, v6i y nghia cac tén goi nhu sau:

- Ca Ty ba: Ca c6 kha ning bam, nam ty trén cac vat thé;

- C4 Don bé, ca Cha hd, ca Lau kinh, ca Don vé sinh: Ca nay c6 kha nang
1am sach céc bé ca canh, bé kinh va cac hd ca nhan tao nhd kha nang an bam &
cac thanh bé, day bé;

- C4 Tau bay: Ca ndy c6 hinh dang gidng chiéc may bay (tau bay);

- C4 Ma: Khi méi xuat hién ¢ cac thuy vuc, c nay sinh san nhanh, gay
anh huong toi ngu cu va hinh dang dic thi nén ngu dan ¢ mot sd ving goi 1a
ca Ma.

Trén thé gidi, gibng Pterygoplichthys ciing duogc goi v6i nhiéu tén tiéng
Anh khac nhau nhu: Amazon sailfin catfish, Suckermouth armored catfishes,
Sailfin catfish, Loricariids, Sailfin Plecostomus, Janitor fish; Snow pleco, Snow
king, Vermiculate sailfin catfish, Zebra Plecostomus, Snowball Pleco, Royal
Plecostomus.

Tuy nhién, tén goi phd bién nhat dbi véi tiéng Anh 1a “Suckermouth
armored catfishes”, “Loricarids” hoac “Sailfin catfish” va tén tiéng Viét la “ca
Ty ba”. Vi vay, tén “ca Ty ba” duoc thong nhét goi trong luan 4n nay.

1.1.2. Vi tri phan logi

Ho c4 Loricariidae 1a ho 16n nhat thudc bd ca da tron Siluriformes bao
gdom 163 gidng va 1.171 loai hop 1¢ [1]. Ho nay phan b & nhiéu qubc gia Nam
M5 (Chi-lé, Panama va Costa Rica) véi ddc diém nhan dang 13 c6 cac tam vay
xuong 16n, miéng dang giac hut nam & mit bung [2]. Theo hé thdng phan loai
ctuia Eschmeyer’s Catalog of Fishes, 2020, giéng Pterygoplichthys dugc sap xép
vi tri phan loai nhu sau:

Vi tri phdn logi: (Eschmeyer’s Catalog of Fishes, 2020)[1]



Nganh: Chordata
Lop: Actinopterygii
Bo: Siluriformes
Ho: Loricariidae
Phan ho: Hypostominae
Gidng: Pterygoplichthys Gill, 1858

1.1.3. Thanh phén lodi

Mot nhom ¢4 thude ho Loricariidae c6 10 hodc hon 10 tia vay lung cé
tén thuong goi 1a “ca Ty ba - sailfin catfishes” hodc “ca Ty ba - suckermouth
armored catfishes” di duoc nghién ctru. Weber (1992) di quan sat cac dic diém
hinh thai cia nhom ca nay va phan chung thanh 3 gidng: Pterygoplichthys,
Liposarcus va Glyptoperichthys [3]. Tuy nhién, Armbruster va Page (2006) da
dé nghi gop thanh mot giéng duy nhét 1a Pterygoplichthys, vi khong thay su
khac biét dang ké nao vé hinh thai gitta ba gidng ca nay. Tir 46, nhom ca nay
dugc cong nhan mot giéng duy nhat 1a Pterygoplichthys bao gdm 14 loai nhu
Bang 1.1.
Bang 1.1: Thanh phan loai ca Ty ba thudc gidng Pterygoplichthys [2]

TT Tén loai Tén dong vit (synonym)
1 P.anisitsi (Eigenmann va Kennedy,  P. ambrosettii (Holmberg,
1903) 1893)

P. alterans (Regan, 1904)

2  P.disjunctivus (Weber, 1991)

3  P.etentaculatus (Spix, 1829) P. brevitentaculatus
(Ranzani, 1841)
P. duodecimalis
(Valenciennes, 1840)
P. longimanus (Kner, 1854)

4 P.gibbiceps (Kner, 1854) P. altipinnis (Giinther, 1864)
P. pardalis

5 P.joselimaianus (Weber, 1991)

6  P. lituratus (Kner, 1854)

7  P.multiradiatus (Hancock, 1828)

8 P. pardalis (Castelnau, 1855) P. jeanesianus (Cope, 1874)

P. varius (Cope, 1872)

9 P. parnaibae (Weber, 1991)




TT Tén loai Tén dong vit (synonym)

10 P. scrophus (Cope, 1874)

11 P. undecimalis (Steindachner, 1878)

12 P. xinguensis (Weber, 1991)

13  P. zuliaensis Weber, 1991

14 P. punctatus (Kner, 1864)

Tén giéng dong vét (ddng danh) vai Pterygoplichthys 1a: Liposarcus Giinther
1864 va Glyptoperichthys Weber 1991.

Armbruster va Page (2006) da lap khoa phan loai toi loai thudc gidng
Pterygoplichthys va c6 sira doi mot phan tir khoa phan loai cia Weber (1992)
[2], [3] (Bang 1.2).

Bang 1.2: Khoa phan loai (t6i loai) ca Ty ba thudc giéng Pterygoplichthys

1 Xuong dinh dau (xuwong hdp so) nho 1én & chinh giira 2
’ (0 vung gay).
1 Xwuong dinh dau c6 dang hinh tron, tu (khong nho 1én 6
¢ vung gay), khong hinh thanh chém cao.
2 Vay lung khong co chim tron hodc van. Vay dudi sam P. scrophus
mau v&i nhiu vét sang trén tia cimg. Ty 1é clia nip 10 (Cope 1874)

mili (gitta phia trudc va phia sau) so véi duong kinh 6
mat 1én hon 0,6. Co thé khong c6 cac dom, thuong la
nhitng vét den 16n trén mat lung.

2" Vay lung c6 chim tron sang hoic t6i hodc co van. Vay 3
du6i khong co6 cac vét sang trén tia vay cimg. Ty 1¢
cia nap 16 mili (gitra phia trudc va phia sau miii) SO
voi duong kinh 6 mat nho hon 0,6. Co thé ¢6 cac ddm
den hodc trang, khong co vét den 16n trén mit lung.

3 Bung c6 cic dom khong két hop lai véi nhau. 4

3" Bung c6 cic dom két hop tao thanh cac dudng van. 5

4  Bung c6 cac dom 16n sim mau. P. gibbiceps
(Kner 1854)

4" Bung c6 cac chAm mau sang. P. Xinguensis

(Weber, 1991)

5 (Céc gai phi dai (I6n) it phat trién trén tdm ma, ty 1€ P. lituratus (Kner,

chiéu cao ciia nap mang so voi duong kinh mat 13 2,9 1854)
—-3,8.

5  Cac gai phi dai (16n) rat phat trién trén tim ma. Ty 1¢ P. parnaibae
chiéu cao ctia xwong nap mang so v6i dudng kinh mat (Weber, 1991)
tu 3,7—4,1.

6 Nha miéng phan thuy ndong & chinh gitra (Hinh 1.1a, 7
1.1Db).
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Nhu miéng don, ciu tric dang ludi (Hinh 1.1¢).

8

C6 it cac d6m trén mit bung va goc vay. Vay duong
bén co cac gai phat trién gan nhu vudng goc véi co
thé Céc gai dai nhat ¢ ca thé truong thanh, dai hon
vay duong bén. Nha miéng phan thuy nong ¢ ca thé
truong thanh. Ty 1é chiéu dai chuin/chiéu rong nguc
3,3-34.

P. weberi
(loai moi)

77

Nhiéu d6m nho trén mat bung va gbc vay. Vay duong
bén voi cac gai phat trién ngan va hudng v€ phia sau.
Céc gai dai nhat & ca thé truong thanh, ngan hon vay
duong bén. Nhi miéng phan chia sau & tt ca cac kich
thudc ca. Chiéu dai chuan/chiéu rong nguc 3,6 — 4,0.

P. punctatus
Giinther, 1864

C4 thé truong thanh thuong khong co cac gai 1n trén
cac tAm ma (mot vai ca thé truong thanh, kich thudc
rat 16n c6 thé c¢6 1 — 2 gai phat trién yéu trén tam ma).
Thuong tir 12 - 14 tia vay lung (thinh thoang 11). Xuat
hién & song Amazonas, Rio Orinoco va kénh dan
nudc Rio Parana.

O ca thé trudong thanh, cic gai 16n thuong phat trién
trén cac tAm ma. Thuong 10 - 11 tia vay lung (thinh
thoang 12). Xuit hién ¢ Rio Sdo Francisco, Rio
Magdalena va kénh dan nu6c Maracaibo.

13

Cac dom sang trén nén t6i. BEé mat bung bao gom cac
van sang va van ti (van sang thuong rong hon van
t6i) hodc cac ddm sang trén nén t6i.

10

Céac dém den trén nén sang. Mat bung voi cac dom
den trén nén sang. Hodc véi cac van sang, van toi c0
chiéu rong nhu nhau, hoac van sang hep hon van tHi.

11

10

Mit bung c6 cac phitc hop van sang t6i két hop véi
nhau. Cac vung sang trén co thé rong hon cac vung
t01. Ghi nhan & kénh thoat nudc Rio Parana.

P. anisitsi
Eigenmann &
Kennedy, 1903

10

Mit bung véi cac dom trang thudng tach roi nhau,
nhiéu nhat chi c6 2 - 3 ddm két ndi v6i nhau. Ving
sang trén co thé nho hon cac Ving toi. Xuét hién &
kénh thoat nudc Rio Tocantins.

P. joselimaianus
(Weber, 1991)

11

Mit bung c6 nhitng dém den r0i rac. Khong bao gio
két hop lai voi nhau hodc khong tao thanh hinh chit V
¢ nira sau cua co thé.

P. multiradiatus
(Hancock, 1828)

11

Céac d6m den thudng "két hop lai voi nhau thanh cac
duong van, duong thang ¢ phan mét bung, dau. Tao
thanh hinh chir V ¢ phia sau cuéng duoi.

12

12

Ca truong thanh cé cic van sang tao thanh nhiéu
duong nét (duong van) khac nhau & trén dau. O ca
trudng thanh cac dom trén mat bung hau nhu roi rac,

P. pardalis
(Castelnau, 1855)




thuong khong qua 5 d6m két hop lai v6i nhau dé tao
thanh cac van ngan. Cac d6m mit bén két hop lai voi
nhau tao hinh chit V, xuét hién nhiéu & phia sau co thé
& cac tAm vy bén (dic biét rat rd rang & phia sau vay
nguc). O giai doan Juveniles voi hinh chir V ¢ mat
bén, cac ddm tring trén mit bung rdi rac.

12" O ca trudng thanh c6 cac ddm va vét trén dau, khong  P. disjunctivus
cO cac van sang voi cac duong net rd rang. O ca  (Weber, 1991)
truong thanh, hau nhu cac ddm trén mit bung két hop
v6i nhau dé tao thanh cac duong van (& cé con cac
d6m co thé tach roi). Cac dém mat bén thudng tach
r01, khong tao hinh chir V. O c4 con véi cac ddm hodc
vét & mit bén.

13 Ty 1¢ chiéu dai chuan/chiéu dai dau=2,7 - 3,0; Chiéu  P. etentaculatus
dai chuan/khoang cach vay lung t6i vay md = 5,9 —  (Spix & Agassiz,

8,0. Xuat hién ¢ Sio Francisco phia dong Brazil. 1829)
13" Ty 1é chiéu dai chuan/chiéu dai dau = 3,0 — 3,4; Chiéu 14

dai chuan/khoang cach vay lung t6i vy m& = 4,9 —
5,8. Xuat hién ¢ thic Rio Magdalena va Lago
Maracaibo phia tdy Andes.

14 Ty 1¢é chiéu dai chuan/chiéu dai dau =3,0 —3,3. Xuat  *P. undecimalis

hién ¢ thac Rio Magdalena. (Steindachner,
1878)
14" Ty 18 chiéu dai chuan/chiéu dai dau = 3,3 — 3,4. Xuit P. zuliaensis
hién & kénh dan nudc Lago Maracaibo. Weber, 1991

Hinh 1.1: Nha miéng ctia mot s6 loai ca Ty ba: (a) — nha miéng phén thuy
Pterygoplichthys punctatus; (b) — nhi miéng it phan thuy caa P. weberi; (c) —
nht miéng khong phan thuy caa P. multiradiatus [2].

Tuy nhién, khoa phan loai nay chu yéu dua trén tiéu chi mau sac, cac
duong van trén co thé va ty 16 khoang cach gita cac mdc do hinh thai. Khi di
nhap vao cac thiy vuc khac nhau, nhiéu loai thudc giéng ca nay coé su bién doi

hinh thai ngoai. Vi duy, nhu su bién d61 mau sac trén co thé va su bién mat van
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hoan toan trén mat bung cua Pterygoplichthys sp. thu dugc ¢ Khanh Hoa (Hinh

1.2), gdy ra nhitng kho khan trong viéc phan loai téi loai.

Hinh 1.2: Mat bung cua ca Ty ba Pterygoplichthys sp. (khong con cac duong
van hay cac d6m trén mit bung)

Céc van, vét trén dau va hai bén ma 1a nhiing chi tiéu xac dinh thanh
phan loai thudc gidng Pterygoplichthys. Theo Armbruster va Page (2006), ca
truong thanh loai P, pardalis c¢6 cac van sang tao thanh nhiéu dudng nét (dudng
van) khac nhau & trén dau va hai bén ma. O ca trudng thanh loai P, disjunctivus
¢ cac ddm va vét trén dau, khong tao thanh cac van sang vdi cac duong nét ro
rang [2]. Tuy nhién, loai P. disjunctivus & cac thuy vuc Viét Nam va nhiéu noi
trén thé gidi co cac kiéu hinh trén dau bién doi rat da dang, bao gdbm: cac cham
sang 10i rac, cac dudong van rd nét hodc khong thé quan sat rd rang [4] (Hinh
1.3). Do d0, tao ra nhirng khé khan trong viéc dinh loai t&i loai thudc giéng
Pterygoplichthys. Hau hét, cac nghién ctru trén thé gidi hién nay chi str dung
tiéu chi cac van (vét) trén mit bung dé phan biét hai loai P. disjunctivus, P,

pardalis va nhém trung gian giita hai loai ké trén [4]-[6].

Hinh 1.3: Kiéu hinh trén dau (hai bén m4) ctia loai ca Ty ba P, disjunctivus truong
thanh ¢ mién Nam Viét Nam: (a) — cac chim rdi rac trén dau va hai ma; (b) — tao

thanh duong vén; (c) — kho phan biét duong van hay cac cham roi.
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Viéc dinh danh hay phén loai ¢4 chinh xac c6 ¥ nghia rat quan trong.
Ngay nay, nhiéu nha ngu loai hoc déu cho rang nén két hop cac phuwong phap
dinh danh bang di truyén phan tir va phan tich hinh thai dé phan loai. Cac khoa
phan loai trudc day, chu yéu dya trén hinh thai, c¢6 thé gay nham 1an dbi véi
mot s6 trudng hop dinh danh cac loai ca hién nay.
1.1.4. Phéan bé

Ca Ty ba (gidng Pterygoplicthys) da xam l4n rat nhiéu thuy vuc nude
ngot ¢ 21 quéc gia thudc chau A, chau Au, chau Phi va Bic M7 [7] (Hinh 1.4).
Tai khu vuc Pong Nam A, ca Ty ba da duoc phat hién khoang 30 ndm vé trude:

dau tién ¢ Philippines, sau d6 & Indonesia va Thai Lan [3], [8].

s i
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#
- P. disjunctivus x pardalis k -

- P. gibbiceps
4
' s o B
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Hinh 1.4: Ban d6 phan b toan cau cac loai ca Ty ba Prerygoplichthys spp. [7]

O Viét Nam, gidng ca nay lan dau tién duoc ghi nhan vao nam 2003 (loai
Pterygoplichthys plecostomus) & khu vuc Pong bang song Ciru Long [8]. Nam
2004, loai Pterygoplichthys multiradiatus dugc phat hién & luu vuc séng Dong

Nai [9]. Nam 2006, loai P. pardalis dugc phat hién & luu vuc song Hong [10].
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O mién Trung, hai lodi P. pardalis va P. disjunctivus da dugc ghi nhan & luu
vuc séng Dinh, Khanh Hoa, vao nam 2010 [11]. Gidng cé nay tiép tuc dugc ghi
nhan bdi ngu dan dia phuong tai hd chira nudc Ea Kao — Pik Lik vao nim
2012.

Tai khu vuc Pong bang song Ctru Long, loai P, disjunctivus ciing tiép
tuc dugc ghi nhan [12], [13]. Tuy nhién, & cac vung nudc lg thudc khu vuc ha
lwu hé théng song Mé Kong (C6 Chién, Him Ludng) khong ghi nhan duoc
phén bé cuia ca Ty ba Pterygoplichthys spp. [14]. Mic du, trén thé gi6i da co
nhiéu nghién ctru x4c nhan co6 su xuét hién cia ca Ty ba & cac vung nude lg
khu vuc cira séng [15], [16], cho thay, khong loai trir kha nang chung ¢ phan
bd & céc vung nudc 1g ma chua dugce ghi nhan trudc dd ¢ Viét Nam.

Bang 1.3: Thanh phan loai va phan bd cia cac loai cd Ty ba giéng

Pterygoplichthys & Viét Nam

TT Loai ghi nhan Vung phan Thoigian  Ngudn trich
bo ghi nhan din

1 P. plecostomus Pong  bang 2003 [8]
song Ctru
Long

2  P.multiradiatus Luu vuc song 2004 [9]
Pong Nai

3 P.pardalis Luu vuc song 2006 [10]
Hong

4  P.pardalis Séng  Dinh, 2010 [11]

P. disjunctivus Khanh Hoa

5  P.disjunctivus Pong  bang 2013-2014  [13], [17]
song Cuu
Long

Nhu vay, cho dén nay, & Viét Nam da ghi nhan 4 loai cd Ty ba:
Pterygoplichthys plecostomus, P. multiradiatus, P. disjunctivus va P. pardalis
(Bang 1.3). Tuy nhién, cac phuong phap dinh danh t41 loai dugce xac dinh chu
yéu bang phuong phép hinh thai.

1.1.5. Péc diém dinh dwéng
Céc loai thudc ho ca Ty ba (Loricariidae), ho ca chach (Prochilodontidae), ho

Curimatidae tir Nam My, ho ca Cichlidae tir chau Phi va Cyprinidae tir chau A
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1a nhimg ho pho bién nhat ¢ cac thiy vuc nhiét d6i [18]. Mot s6 nghién ciru da
duogc tién hanh dé xac dinh dic diém hinh théi t6i dic diém dinh dudng dic
trung va phuong thirc kiém dn cia ca Ty ba [19], [20]. Su dic trung vé dic
diém dinh dudng cta ca Ty ba dugc tao thanh tir ciu tric miéng dudi hinh bau
duc (oval), cu trac ham duéi, théi quen kiém dn va qua trinh tiéu hoa thirc an
ctia chiing [20]-[22]. Mbi quan hé vé hinh thai va tap tinh dinh dudng di chi ra
cac dac thu dinh dudng cua ca Ty ba [23].

Ca Ty ba co tap tinh lung suc khi kiém n, chung thuong an tao va cac
manh vun trong thiy vuc [24]. CAu trac miéng dudi cho phép ca Ty ba (P
pardalis) c6 thé an thire an trén bé mit cua cac gid thé [25]. Ca Ty ba cling an
thtrc an béng cach hiit cac manh vun hitu co, hon hop vi tdo, manh vun cua thuc
vat bac cao (bao gém manh vun cua cac loai thuc vat than g5) va dong vat
khéng xuong song dudi nude [20], [26], [27].

Thanh phan thirc in ctia cac loai ca Ty ba thudc gidng Prerygoplichthys
da dugc nghién ctru tai mot sb noi trén thé gidi nhu: & Bac My, thanh phan
thie an trong rudt ctia ca Ty ba ¢ khu vuc séng San Marcos, mién Trung Texas
(M¥) cho thiy cdc loai c4 nay 1a nhom an thién vé thuc vat. Két qua nghién
ctru chi ra rang co su trung khdp cao vé thanh phan thtc an trong rudt ciia ca
Ty ba va céc loai c4a ban dia an thyc vat (loai Dionda nigrotaeniata, loai
Campostoma anomalum va hai loai khac thudc giéng Dionda spp.) [28], [29].

O vung Pong Nam A, ca Ty ba (P pardalis) & song Sungai Langat,
Malaysia la loai c6 phé thirc an rong, bao gém ca thuc vat va dong vat [25]. Ca
Ty ba & song Ciliwung River, Indonesia, c¢6 thanh phan thtic an chi yéu 1a thuc
vét (tao), mun ba hitu co chi chiém 0,004% [30].

Ngoai ra, cic bao cao khac ciing cho thdy ca Ty ba an tao, dong vat khong
xuong song nhu dc va manh vun hitu co duéi nén day [29]. Manh vun & day va
tao ddy thuong 14 ngudn thirc dn chinh cta ching. Mt khac chiing ciing an giun,
au trang ctia con tring va cac dong vat thuy sinh khac sdng & day. Ca Ty ba
thudng c6 ty 1¢ tiéu hoa cao ddi vi chét hitu co [31]. Ca Ty ba an cac manh vun

thuc vat, dong vat phu du (zooplankton), dong vat chan dot (arthropods), tao luc
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(chlorophytes), tao cat (bacillariophytes) va vi khuan lam (cyanobacteria) [25].
Su san ¢b cla nguén thirc an ¢ cac thuy vuce tao diéu kién thuan loi cho cac loai
c4 ngoai lai hinh thanh quan thé méi véi phd thirc dn dic trung & cac thuy vuc
[30]. Bén canh d6, ca Ty ba c6 thé an 14n trang dinh trén nén day cta cac loai
ban dia [24], c va mot sb loai sinh vat day khac [32]. Ca Ty ba ciing c6 thé an
trimg va ¢4 con ctia cac loai ca khac [33]. Trong mét sb trudng hop, ca Ty ba
biéu hién 16 rang hanh vi canh tranh lanh thd véi cac loai ca khac, nham muc
dich tiép can ngudn thirc an doi dao ning luong nhat tir cac thily vuc cd nhiéu
sinh vat day hon so v&1 mun ba hiru co [20].

Céc nghién ctru ciing d3 chi ra rang, ca Ty ba c6 duong rudt dai, cho thay
day la nhém an thién vé thuc vat. Ty 1€ chiéu dai rudt trén chiéu dai téng cua
ca Ty ba (P, pardalis) thu dugc & song Ciliwung River, Indonesia tir 10,98 dén
17,49 1an [30]. Tuy nhién, & An Do loai P. disjunctivus c¢6 pho thic an rong bao
gdm: dong vat nguyén sinh (protozoa), 4u trung cé (fish larvae), dong vat than
mém (mollusks), giun nhiéu to (polychaete), giun dét Annelid (annelid worms),
au trung chan dau (decapods larvae), gidp xac (crustaceans), con tring song
dudi nude (aquatic insects), thuc vat phu du (phytoplankton), nhém dong vat
khéac (unidentified animal matter), tdo sgi (filamentous algae), mun ba hiru co
(detrital matter), tring ca (fish eggs) va nhom thuc vat khac [34]. Bac biét,
chung canh tranh thtrc dn voi cac loai ca ban dja phd bién & An D6 khi c6 phd
thire 4n tuong déng hon 60% phd thirc an cua cac loai ca nhu: Chach song
(Macrognathus pancalus), c¢a Loc ddm (Channa punctata), ca Sic (Nandus
nandus), ca Ro ddng (Anabas testudineus), ci Tré trang (Clarias batrachus), ¢
RO phi (Oreochromis niloticus) va 1én t6i 80% dbi v6i 2 loai 1a ca Troi
(Cirrhinus mrigala) va ca Chép (Cyprinus carpio) [34].

O Viét Nam, dic diém dinh dudng cua ca Ty ba (P, disjunctivus) da dugc
nghién ciru tai cac thily vuc & thanh phé Can Tho boi V& Thanh Dién va Tran
Dic Dinh (2014). Pic diém dinh dudng cta ca Ty ba dd duge mo ta nhu sau
[12]: Co quan tiéu héa bao gdm miéng, ring, lugc mang, thuc quan, da day va

rudt. Ca Ty ba c6 ki€u mi¢ng dudi, miéng co cac gidc bam va cd van miéng.
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Ring ham mém va manh. Luoc mang day dé loc thirc an. Thuc quan day va
dai. Da day hinh t0i c6 thanh mong chira nhiéu khong khi. Chi s6 RLG (chiéu
dai rudt/chiéu dai chuém) la 16,60 £ 2,82 cho théy ca Ty ba thudc nhom cé an
tap thién vé thyc vat. C4 Ty ba (P, disjunctivus) thu & Can Tho ¢ pho thiic dn
kha rong bao gém: luan trung, giap xac chan chéo va giap xac rau nganh, thuc
vat ndi (tao khué, tao lam va tao mat) va mun ba hitu co. Phén tich phd thirc dn
theo phuwong phap dém diém cho thay, mun ba hiru co chiém 88,36%, thuc vat

ndi chiém 11,2% va dong vat noi chiém 0,44% [12].

- — - — —— -

e —
e

’AW

Hinh 1.5: Co quan ti€u héa cua cd Ty ba (= 500 cm)

R rang, tir viéc xac dinh chiéu dai duong rudt cho thiy gidng ca Ty ba
1a cac loai cé an thién vé thuc vat. Cac nghién ctu trude day chi yéu 1a lam
sang t6 cac nhom thuc vat (tao, rong) c¢6 trong thanh phan thirc dn ctia chiing
[12], [30]. Chwa c6 nhiéu nghién ctru xac dinh thanh phan thtc an 1a dong vt
t6i nhom loai co trong 6ng tiéu hoa ciia ca Ty ba va ty 1¢ khoi luong ciia cac
nhoém thure an 1a dong vat. Mac du, nhiéu loai c4 an dong vat dong vai tro quan
trong trong ludi thirc An va can bang sinh thai & cac thity vuc nhiét d6i [18], tuy
nhién, mot s6 nhom ca ngoai lai (nhu ca Ty ba) lai giy ra nhimg mbi de doa
nghiém trong vé da dang sinh hoc cta céc thuy vuc nude ngot ving nhiét doi
[5], [35], [36] va lam gian doan ludi thic an co6 trong cac thuy vuc [34]. Véi

muc dich, tra 161 cau héi “ca Ty ba c6 thién vé an dong vat hay khong?”’, nghién
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clru vé phé) thirc an cua ca Ty ba da dugc thuc hién, trong d6 chu trong phan
tich thanh phan thirc an 1a dong vat.
1.1.6. Diic diém sinh truéng

Hau hét cac loai trong ho Loricariidae 14 nhiing loai c4 hoat dong chu
yéu vao ban dém, chiing thudng sdng & sudi, hd, noi co dai va day bun. Ca Ty
ba c6 kha ning hit thé khong khi bang cach nudt khong khi va trich xuét oxy
qua niém mac rudt. Pic tinh nay cho phép ching chiu duoc cac diéu kién han
hén, nudc ti dong hodc hang am [37]. Ca Ty ba tang truéng nhanh (10 cm/nim),
tudi tho twong ddi ngan (5 ndm) va sau 2 nam kich thudc cta chung dat trén 300
mm. Kich thudc trung binh ctia ¢4 thé truong thanh tir 300 - 350 mm. Kich thudc
t6i da co thé dat dén 700 mm [31], [38], [39].
Bang 1.4: Tham sb twong quan giita chiu dai va khéi luong cta ca Ty ba

(W=alL?)

Dia diém Loai (L, mm) b R? E‘laar:
Michoacan- 23_
Guerrero, P. disjunctivus 120 - 520 2 S 0,86 -0,9 [40]
Mexico ’
song Langat, - p 1 gajis 49-489 2,538 0,9 [41]
Malaysia
Song
Marikina, P. disjunctivus 50(14545 2,74 0,975 [42]
Philippines °
Song
Kaoping, Pai P. multiradiatus 122(|:)437 2,5 0,94 [5]
Loan °
Vung Dong
Kolkata, An  P.disjunctivus 100 — 550 [34]
bo
Giang Dong, Pterygoplichthys 97 _ 368 2,667— 0,967-  [43]
Trung Quoc  spp. 2,973 0,987

Nghién ciru trong quan giira chiéu dai va khdi luong cho thiy ca Ty ba
c6 xu hudng ting truong vé chiéu dai hon so véi khéi luong. Tham sb ting
truong b déu nho hon 3 & cac ving dia Iy trén thé gidi va c6 su khac nhau & cac

vung (Bang 1.4).
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1.1.7. Pdgc diém sinh hoc sinh san

Hau hét cac loai thudc ho Loricariidae c6 tap tinh sinh san dao hang
(Hinh 1.6). Nhiing con c4 ndy dao cic hang nam ngang bd subi hodc bd ao &
d6 sau 120 - 150 cm va hinh dang hang c6 thé thay doi, hang thuong kéo dai
va thap hon vé phia trong. Hang dugc dao dé 1am t6 va trimg duoc con duc bao
vé cho dén khi 4u trung boi tu do ro1 khoi hang, viéc dao hang Iam td d6i khi
cling cho phép ca song sot trong thoi gian han han. Cé ¢ thé séng sot trong
mai trudng song ban am ngay ca khi muc nudc xuéng dudi cira hang [31], [44].
Budng trimg bén trai thudng 16n hon budng trimg bén phai [45] va ca co thé
chuyén phuong thire sinh san tir mot dot thanh nhiéu dot [45], [46]. Nghién ctru
& Philippines ciing cho thiy loai ndy c6 thé sinh san nhiéu dot trong nam [42].
Tuy theo diéu kién moi trudng, ching cé thé thay doi vong doi va thanh thuc
sinh duc sdm hon trong diéu kién pht dudng (mdi trudng chira nhiéu ham luong

phét pho) [47].

3

e SN e = A
Bs KB -/ .o 4

Hinh 1.6: Cac hang ¢ thily vuc dugc ca Ty ba P. disjunctivus ddo 1am to [48]
O chau M¥, dac diém sinh hoc sinh san cta cé ngoai lai xam hai loai P.
disjunctivus da dugc bao cao & hd chira nudc El Infiernillo, Michoacan-
Guerrero, Mexico [40]. Mua sinh san ¢ day kéo dai tir thang 5 dén thang 11 va
rd nhét tir thang 7 dén thang 10 trong nim (mua he). Stec sinh san tuyét ddi cao
nhat trung binh hang thang dat 2.447 trimg, stic sinh san twong ddi cao nhat dat
12,6 trimg/g ca (vao thang 8 va thang 9). Theo nghién ctru nay, strc sinh san
tuyét ddi cao nhat ghi nhan duoc 13 6.686 tring vao thang 6 & ca c6 kich thudc

27,8 cm (chiéu dai tong) va khéi luong co thé 196 g. Strc sinh san tuyét doi



17

thap nhat 13 40 trimg vao thang 1 & ca ¢ kich thuéc 22,1 cm (chiéu dai tong)
va khéi luong 13 62,7 g [40]. Hinh thai budng trimg va dic diém sinh hoc cia
quan thé ca ngoai lai xam hai loai P, disjunctivus & Volusia Blue Spring, Florida,
M¥ ciing di duoc khao sat [45]. Két qua cho thay loai c4 nay c6 budng trimg
trai 16n hon dang ké so v6i budng trimg phai. Budng trimg bao gdm nhiéu té
bao trimg co kich thudc khac nhau va cac té bao tring kich thude chua trudng
thanh da tiéu huy hoan toan sau khi con cai tham gia sinh san. Piéu nay cho
thay ca sinh san mot dot. Cac chi so sinh san da thay d6i dang ké tir ddu nam
2005 dén cudi naim 2007, ca thé cai c6 kha ning sinh san ¢ kich thudc 26 cm
L. Mua sinh san tir thang 5 dén thang 10 (mua h¢). Chi sé GSI trung binh 13
5,42%, duong kinh tring (nhém tring kich thude 16n) 1a 3,44 mm. Mot s6
luong 16n cua quﬁn thé duoc danh bat sinh san mot 1an trong nam va chung tién
hanh sinh san hang loat [45]. Tuy nhién, khodng 10 nam sau loai c4 nay cé
phuong thire sinh san thay doi tir mot dot thanh nhiéu dot, duong kinh trémg
dan nho hon (3,01 mm) va chi s6 GSI ting 1én 5,98%, stic sinh san twong ddi
dat 7,95 tring/g [39].

O khu vuc chau A (Pong Nam A), dic diém sinh hoc sinh san cta loai ca
ngoai lai P. pardalis da dugc nghién ctru & song Langat, Peninsular, Malaysia tir
thang 3 nim 2013 dén thang 6 nam 2014. Ty 18 duc:cai thu duoc 1a 1:1,7. Ca dat
kich thuéc thanh thuc sinh duc 1an dau & chiéu dai chuan 12,5 cm véi con duc
va d6i v6i con céi 1a 13 cm. Loai c4 nay hau nhu sinh san quanh nam va dat dinh
tir thang 9 nam trude dén thang 1 ndm sau (mua nudc 16n — mia mua). Chung
c6 kha ning sinh san theo ting dot dao dong tir 1.297 dén 18.791 trimg trén mdi
lan sinh san va kich thudc trimg dat t6i 3,3 mm [25].

Mot sb dic diém sinh san cua loai P disjunctivus & song Marikina,
Philippines dugc nghién ciru tir thang 7 nam 2010 dén thang 6 nam 2011. Két
qua nghién ctru cho thay kich thude thanh thuc sinh duc 1an dau & con cai dat
26 cm (L,). Tuy nhién, nghién ctru nay da ghi nhian dugc mot sé trudng hop
thanh thyc sinh duc 6 kich thuéc nhé hon khi chiéu dai chuan 1a 19 cm vao mua

sinh san. Ca cai ¢c6 mua sinh san tuong doi ngan tur thang 6 dén thang 9 (vao
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mua mua & ddy). Mua vu sinh san ngan va tir viéc xac dinh kich thuéc noan
bao & budng trimg thanh thuc cho thiy ca cai sinh san nhiéu dot. Chi sé GSI
16n nhét dat 13,8%, strc sinh san tuyét ddi dat 7.705 tring, suc sinh san tuong
d6i dat 14 trimg/g [42]. Loai P, disjunctivus & ving dat ngip nudc phia dong
Kolkata, An Do c6 kich thude thanh thuc sinh duc 14 24 cm L, (ca thé nhé nhat
thu duoc thanh thuc sinh duc c6 kich thuéc 20 cm L;). Mua sinh san tir thang 7
dén thang 11, dé nhiéu 1an trong nam. Chi s6 GSI = 10%, strc sinh san tuyét doi
tir 4.384 dén 9.567 tring, stc sinh san tuwong dbi tir 8 dén 22 trimg/g. Kich
thude tring 16n nhét tir 2,9 dén 3,3 mm [34].

Mot loai ca khac 1a P multiradiatus cling dugc nghién ctiru ¢ song Kaoping
vung Tay Nam Dai Loan. Két qua nghién ctru cho thay con cai ¢6 chiéu dai 16n
hon con duc. Pa sd c4 thé céi truong thanh (thanh thuc sinh duc 1an dau) khi kich
thudc chiéu dai chuan dat 25 cm. Mua sinh san kéo dai tir thang 3 dén thang 9
va 10 nhét tir thang 6 dén thang 8 (mua he). Tuy nhién, mot s6 cé thé co thé sinh
san tir thang 10 dén thang 2 nam sau. Ty 1¢ gi6i tinh ca cai trén ca duc 13 2,4:1
va ty 1& nay 16n hon trong muia sinh san. Hé s6 GSI cao nhat (=~ 10%) tir thang 6
dén thang 8 (ndm & mua co nhiét d6 cao & Pai Loan), dudng kinh nhém trimg
c6 kich thudc 16n khoang 3 —4 mm [5]. Ca Ty ba Pterygoplichthys spp. bao gom
P. disjunctivus, P. pardalis va nhom trung gian gitra hai loai P. disjunctivus x P.
pardalis & tinh Giang Péng (Trung Qudc) ¢6 kich thude thanh thuc sinh duc 1an
dau tir 150 cm dén 223 cm Ly [5].

O Viét Nam, mot nghién ctru so bd vé dic diém sinh san cua cé ngoai lai
gidng Pterygoplichthys & song Dinh (Khanh Hoa) duoc Zworykin va Budaev
(2013) thuc hién khi tién hanh thu miu 2 dot (2 nhém): nhém 1 thu 34 mau tir
thang 10 dén thang 12 ndm 2010 va nhém 2 thu duoc 10 mau vao thang 1 nam
2012. Két qua nghién ciru cho thiy, & nhom 1 co 5 ca thé cai co tuyén sinh duc
& giai doan IV va c6 kha ning sinh san tir thang 10 dén thang 12. O nhém 2
cling c6 kha ning sinh san vao thang 1 khi c6 6 ca thé ¢ giai doan VI-IIL. Hién
tugng sinh san hang loat & nhom thir 2 khi 5 trong s6 6 c4 thé duoc kiém tra co

budng trimg & giai doan VI-III. Kich thudc nodn bao trong budng trimg céc ca
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thé truong thanh tir 1 — 3 mm. Chi s6 GSI dao dong tir 6,59% dén 15,77% [11].
Nhu vay, nghién ctru ctia Zworykin va Budaev da cung cip mot phan thong tin
quan trong vé dic diém sinh hoc sinh san cia ca Ty ba. Tuy nhién, do thoi gian
va s6 lugng miu thu twong ddi it nén can c6 nhimg nghién ctru tiép theo day du
hon vé dic diém sinh hoc sinh san cta c Ty ba ¢ mién Nam Viét Nam.

Tom lai, giéng ca nay (P, pardalis va P. disjunctivus) & khu vuc chau My
(can xich dao) c6 mua vu sinh san chinh thuong vao mua hé (mua c6 nhiét do
cao). Trong khi d6, ¢ khu vuc chau A (Péng A - khu vuc cin xich dao) mua vu
sinh san chinh lai vao mua mua (mua nhiét do thép). Nhu vay, mua vu sinh san
ctia gidng c4 nay khac nhau rd rét ¢ hai nira ban cau Pong — Tay. Tuy nhién,
loai P. multiradiatus lai ¢6 mua sinh san chinh vao mua h¢ (mua c6 nhiét do
cao) ¢ bai Loan.

Hién di c6 mot sd nghién clru vé dic diém sinh hoc sinh san cua ca Ty
ba & cap d6 loai [25], [39], [40], [42], [45]. Tuy nhién, cling c6 nhiéu nhom
nghién ctru mo ta dudi cip d6 nhém loai Pterygoplichthys spp. bao gém: P,
disjunctivus, P. pardalis va nhém trung gian giira hai loai ké trén [11], [49]. Bén
canh d6, cac van dé vé con lai gitra 2 loai P, disjunctivus va P. pardalis cling da
duoc ghi nhan nhiéu noi trén thé gisi [6], [35].

1.2. Tac ddng caa giong ca Ty ba Pterygoplichthys
1.2.1. Tac dong toi sinh thai va moi truwong

Lam gidn doan chudi thirc dn: Vi tap tinh 3n tdo va manh vun trong
thuy vuc, ca Ty ba lam thay doi va gidm lugng thirc dn ty nhién nhu: thyuc vat
phu du va chat lo limg trong thuy vuc. Tap tinh lung suc khi kiém in cta chung
thuong l1am 16p bun ¢ nén day bi khudy tron, anh huéng dén qué trinh lang
dong tram tich, ting do duc va lam anh huong téi kich ¢ trAm tich cta nén day
[24]. Chung c6 thé gy ra van dé vé chat luong nudc, sy no hoa cla vi tao va
thay d6i lugng dinh dudng sin c6 trong thity vuc cho sinh vat phu du [28].
Thém vao d6, cac chat dinh dudng c6 thé bi chuyén hoa sém tir dang c6 thé
duogc tiéu thu va chuyén hoa trong luéi thirc dn thanh dang ma chi c6 nhom

phan huy (vi khuan, nAm) méi st dung duoc [28]. Néi cach khéc, cac chat dinh
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dudng nén day s& bi chuyén hoa sém hon binh thudng trong chudi thic an. Su
phat trién quan thé cua ca Ty ba ciing lam giam chd bam cho con tring nudc,
mot mét ludi quan trong trong chudi thirc dn cua cac loai ca séng trong sudi &
khu vuc Bic My [24]. Su gian doan trong chudi thirc an khong chi gidi han
trong cac thuy vuc song subi, ma nd con cé thé dién ra & cac khu vuc ha luu
song do mot sb loai ca Ty ba (vi du nhu P, gibbiceps, P. pardalis) tim kiém,
lung suc cac manh vun thirc an ¢ khu vuc ha luu cac con song [50].

Canh tranh thirc an va noi cw tru voi cdc loai ban dia, dnh huong toi
cdn bang sinh hoc, giam da dang sinh hoc: Tac dong vé mat sinh thai moi
truong gly ra boi cac loai ca Ty ba thuong do canh tranh truc tiép vé thic an
va khong gian [28], [31]. Do tap tinh kiém an, cong véi strc sinh san 16n va mat
d6 cao, ca Ty ba co anh hudng dang ké téi thanh phan cac loai sinh vat va moi
truong thuy sinh [24].

Téc dpng t6i cdc lodi cd: Ca Ty ba di dugc bao cdo 1a canh tranh vé thirc
an va noi cu tri cua cac loai ca ban dia nhu: ca Vay tia (Dionda diaboli) [28],
c4 Ro6 phi [31], ca Béng (darters), ca Méo (madtoms), ¢4 Pau bo (bullhead
catfishes), ca Tuyét (central stoneroller) [24], ca Tué (minow) [51], ca Tuyét
(Campostoma anomalum) va ca Killi (Jordanella floridae) [28]. Cac vi du cu
thé duoc phan tich dudi day.

Ca Ty ba c6 kha nang trd thanh mot loai canh tranh truc tiép véi cac loai
c4 ban dia tai cac thuy vuc sudi ctia khu vire mién Trung va mién T4y cua Texas
[28]. Do ca Ty ba 1a loai dn ddy co kich thudc kha 16n, né co thé gy hai t6i cac
loai séng day c6 kich thudc nho hon, it hung dir hon va chéng chiu yéu véi bién
dong moi truong (vi du nhu c4 Béng “daters”, ca Méo “madtoms” va ca Pau
bo “bullhead catfishes™). Vi du nhu su suy giam vé sd luong va khu vuc phan
b ciia ca Tuyét “central stoneroller” & khu vuc séng San Antonio dong nghia
v6i sy gia tang vé s6 lugng va khu vuc phan bd cia ca Ty ba [52]. Tuong tu,
Stevens va cong su (2006) bao cao rang khu hé ca dic trung ¢ cira song Peace
va phia trén cang Charlotte cia My duoc thay thé bang mot quan xa méi don

gidn hon, trong d6 c6 ca M¢éo “brown hoplo” (Hoplosternum littorale) va ca Ty
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ba (Pterygoplichthys spp.) [15]. Theo bao cdo clia co quan quan 1y ngudn loi
ca va dong vat hoang di cua My, ca Tué “minnow” tai khu vuc song Devils
dang bi de doa bdi ca Ty ba. Nam 1997, Garrett va cong su lan dau tién ghi
nhan sy xuat hién cta ca Ty ba tai nhanh séng San Felipe. Cac cudc khao sat
tai khu vuc ndy 4 - 6 nam sau d6 da thdy rang, ca Ty ba sinh san va chiém uvu
thé so voi cac quan thé ca khac [53]. Quan thé ca Ty ba di dugc ghi nhéan ¢
song San Antonio, Texas va c6 nguy co canh tranh véi loai Dionda episcopa
ban dia do chung c6 cung phd thirc an [24], [52]. Mic du céac loai Dionda kha
phé bién & cac nhanh song chay doc qua mién Trung Texas, tai thoi diém khao
sat khong thé tim thay chung & khu vire séng San Antonio. Diéu nay day 1én lo
ngai rang tai khu vuc song nay, c6 thé loai ban dia Dionda di bi thay thé boi
cac loai ca Ty ba [52].

Mot s6 lodi ca an thyc vat ban dia & khu vuc Biac My nhu ca Tuyét
“central stoneroller” (Campostoma anomalum) va loai “Florida flagfish”
(Jordanella floridae) 1a nhitng loai thudc ho ca Tué (minnow) c6 kich thudc
nho (12 cm), vong doi tuong doi ngin (4 nam), kha niang sinh san thap, it c6
kha nang chéng chiu véi cac diéu kién nhu thiéu oXYy, néng han. Do do, cac loai
c4 nay s& gip bat loi khi phai canh tranh v&i cac loai ¢4 ciing pho thirc An ma
c6 kich thudc 16n hon (> 15 cm), séng 1au hon, stc sinh san 16n, chiu dung tot
v6i cac bién dong mai truong nhu ca Ty ba [28].

Mot tac dong c6 hai khac ciia ca Ty ba 1a chiing c6 thé an 1an trimg dinh
cua céac loai ban dia trén nén day cac thuy vuc [24], dc va mot sd loai sinh vat
day khac [32]. Ca Ty ba Pterygoplichthys multiradiatus canh tranh truc tiép va
can tré qué trinh dé tring cuia cac loai ca ban dia [28]. Tai khu vuc hd
Okeechobee (Mexico), qua trinh tim kiém thirc dn va dao hang & day cua thiy
vuc da pha hiy nhém thuc vat ngdp nudc, anh hudng té1 qua trinh sinh san cua
cac loai ca ban dia [28].

Tdc djng t6i thwe vt thiity sinh: Ca Ty ba c6 tap tinh cay x6i nén day
ctia cac thuy vuc, thinh thoang dau cua chiing c¢6 thé cam trong nén day thuy

vuc, con duoi thi quﬁy lién tuc [24]. Tap tinh nay co thé 1am bat r& hodc dut ré
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cua thyuc vat thuy sinh, lam giam di¢n tich nén day c6 thuc vat thuy sinh bao
phu, tao ra mét 16p mang ngan can sinh vat day voi anh sang mat troi [28].

Tdac dong toi con trung nwdc: Ciing do an tdo va manh vuyn, cd Ty ba co
thé lam thay d6i hodc lam giam luong thirc dn va noi cu trd san co trong thity
vuce cta cac loai con trung nudc, 1am cho céac loai nay dé bi tAn cong va an thit
boi céac loai ca khac [5], [54]. Tac dong cua loai Chaetostoma milesi (ca Ty ba
c¢6 vay lung nho hon 10 tia vay) 1én quan x3 c6n tring duoc nghién ctru trong
diéu kién thi nghiém (trong cac sudi nhan tao mo phong theo diéu kién & khu
vuc Trung va Nam MY). Két qua nghién ctru chi ra rang hoat dong tim kiém
thirc an ctia ca Ty ba anh hudng truc tiép 1én phan bd va su phong pha vé ngudn
thic an, chd bam, an np ciia con tring séng trong sudi (ca Ty ba khong an cac
nhoém cOn trung nay) [55].

Téc dpng tdi cdc loai chim: Ca Ty ba thuong twong ddi 16n, it di chuyén
va 1a con moi khéa hap din cho cac loai chim an c4. Tuy nhién, cic gai nhon va
ctng ctia chung thuong gay chét cho nhitng con chim nudt chung. Béo cdo cho
thay c6 20 con bd néng nau bi chét do an phai ca Ty ba, nhung cac nha quan 1y
cho rang s6 luong thuc té ¢ thé 16n hon rat nhiéu [32].

Téc dpng tdi dpng vt c6 vii 6 nwdc: Ca Ty ba (Pterygoplichthys) co thé
canh tranh chd tri dong cua loai Lon bién (Trichechus manatus latirostris), mot
loai dang bi de doa, & khu vuc sudi Blue Spring ¢ Florida, My [56]. Ca Ty ba
bam trén bé mit co thé cia Lon bién dé an tdo ciing nhu cac sinh vat séng trén
da ctia Lon bién. Trong thoi gian nghién ctu tai khu vuc sudi Blue Spring &
Florida, My, ca Ty ba thuong xuyén bam quanh Lon bién dic biét 1a khi Lon
bién nam nghi khong di dong. Ca Ty ba bam vao hau hét bé mat co thé ciia Lon
bién bao gém dau, miii, lung, bung, gitra than, dudi cua ca Lon bién con va Lon
bién truong thanh [56]. Viéc ca Ty ba an tao va sinh vat bam trén bé mit cia
Lon bién c6 thé co lgi cho Lon bién nhu loai bé duoc ky sinh tring ngoai ky
sinh, cac mo bénh trén da, tuy nhién, viéc nay cling co thé gay hai cho Lon
bién. Do mdt c4 thé ca Ty ba c6 thé bam trén nhiéu con Lon bién, chung co thé

lam vecto trung gian trong viéc truyén bénh gitta cac ca thé Lon bién [57].
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Thém vao d6, su tdn tai cua tao va cac sinh vat bam trén da Lon bién co thé
dong mot vai tro nao do trong viéc bao v¢ Lon bién khoi cac tac nhan bén ngoai
nhu tia UV hodc nhiét. Trong truong hop nay, viéc ca Ty ba loai bo 16p tao va
cac sinh vat bam trén da c6 thé co tac dong ti€u cuc dén Lon bién [56].

Tdc dpng lén nén ddy va gay sat 16 bo' ciia thiiy viee: Trong ca thily vuc
tu nhién va thay vuc méi xam 14n, ca Ty ba déu co tap tinh dao hang lam to
[57]. Cac td nay thuong sau tir 50 dén 100 cm va co6 chiéu rong bang chiéu
ngang cua ca. Ching str dung cac hang & bo cta thity vire (c6 do nghiéng nhat
dinh) dé 1am noi dé va canh gitr trimg. Céc hang nay thuong dugc dao va giir
bdi ca duc. Trong cac khu vuc ma ca Ty ba phan bé nhiéu, cic hang thuong
duogc tim thay kha nhiéu tai cac khu vuc bd c6 diéu kién phi hop. Cac hang cua
ca Ty ba thuong tip trung v6i nhau thanh timg cum c6 khi 1én dén vai chuc
hang trong cing mot khu vuc nhé [24], [57]. Tai cac thiuy vuc 16n, s6 luong
hang cua ca Ty ba c6 thé 1én t6i hang trim hodc hang ngan cai. Cac hang nay
c6 thé gdy ra hau qua nghiém trong toi hién tuong sat 16 bd song. Co thé khi
mat d§ clua cac hang nay cang 16n thi kha ning sat 16, x61 mon cua bd song
cang gia tang [24], [57]. HE qua cua sy sat 16 va x61 mon nay lam tang do duc
ctia nude va anh hudng téi nén day va sy lang bun [24], [28], [57]. Tai khu vuc
ho chtra Wahiawa (M¥), s6 luong hang dugc dao twong duong véi viéc tao ra
150 tin bun [24]. Tai mot thuy vuc & Nam Florida, su sat 1& bo thuy vuce do ca
Ty ba giy ra uéc tinh khoing 0,6 — 1 m sau mdi dot mua 16n (twong duong
khoang 4 m mdi ndm) [24]. Tap tinh ddo hang va lya chon dia diém sinh san ¢
thé gy ra tac hai cho thity vuc. Mtrc d6 nghiém trong va cach danh gid céc tac
dong nay can dugc nghién ciru riéng cho timg loai thily vuc [28].

Truyén bénh cho cdc loai ban dia: Do 13 10ai ngoai lai, ca Ty ba thudc
ho Loricariidae c6 thé mang theo cac tac nhan gy bénh truyén nhiém ma cac
lodi ban dia khong thich nghi hodc khong khang lai [28]. Do dé, chung c6 thé
dong vai trd 1am vector truyén bénh cho céc loai ban dia. Mot s6 loai ky sinh tring
(Ichthyophthirius  multifiliis;, Urocleidoides ~ vaginoclastrum, Heteropriapulus
heterotylus; Clinostomum sp.) dugc tim thiy trén ca Ty ba (Ptervgoplichthys
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pardalis va P. disjunctivus) [58]. Nhin chung cac loai ¢4 Ty ba c6 kha nang
khang mot s6 bénh nhu san 14, giun tron va ky sinh tring don bao [28]. Mot sd
loai ¢4 Ty ba duoc bdo cdo c6 li€n quan téi loai ky sinh trung don bao
Trypanosoma danilewskyi, loai nay lai ¢6 kha niang gy bénh xuat huyét, thiéu
méu va thuong dan toi ty 1& chét cao & mot sb loai thudce ho ca Chép nudc lanh
vi du nhu: ca Chép, ca Vang hay ca “Tinca” [59]. Au tring ctia mot loai mudi
gy bénh trén dong vat dugc tim thiy ¢ 16p gai cing ¢ miéng ctia mot so loai
ca Ty ba [28]. Mot loai ky sinh tring khong xéac dinh dugc tim thiy trén da, vay
va mang cua ca Ty ba Pterygoplichthys gibbiceps. Ty 1& chét c6 thé 1én toi
100% sau tir 7 t6i 14 ngay néu nhu loai ky sinh tring nay khong dugc xir Iy
(v6i malachite green, formaline hodc thay d6i d6 min ciia nudc) do loai ky sinh
tring ndy c6 kha nang hinh thanh bao nang [60]. Gan day, 1an dau tién ghi nhan
bénh viém biéu mé Epitheliocystic trén mdt s6 doi twong ca nudc ngot tai Viét
Nam, trong d6, c6 ca Ty ba va mirc dd nhiém bénh ctia cac loai ca nay can duoc
theo doi thém [61].
1.2.2. Tdc dgng téi kinh té - xa hi va con nguoi

Tdc ddng t6i san lwong ddnh bit thiyy san: Ca Ty ba duoc coi 1a mot
mbi de doa nghiém trong dbi v4i nghé thuy san nudc ngot tai khu vuc Eurasia,
Florida va khu vuc Biac My [51], Mexico [28], [44]. O Mexico, bao cdo dau
tién vé sy xuét hién cua ca Ty ba (P. multiradiatus) dugc ghi nhan vao nam
1997. T61 ndm 2009, ca Ty ba da c6 anh hudng nghiém trong té1 san lugng ca,
mat vai loai thudc ho ca Ty ba da bat dau xam 1an & thay vuc ho chira Infiernillo
(mot trong nhitng hd chira nude ngot 16n nhat cia Mexico véi 120 km chiéu
dai, 40.000 ha dién tich bé mat va chira 2.250 ty m? nuéc). Luu vuc ho chira
nay c6 nghé thuy san nude ngot 16n nhat cua Mexico (trong d6 ca rd phi chiém
90% lugng ca trong thuy vuc va san luong ca ro phi chiém 20% san luong ca
nudc ngot ciia Mexico). Trude khi ca Ty ba xuat hién tai thiy vuc, ngu dan
thudng danh bit duoc khoang 20.000 tin ca ro phi mdi nim. Nam 2009 khi ca
Ty ba xam lan, ngu dan chi danh bat dugc khoang 13.000 téi 15.000 tan c4 1o

phi mdi nam [31]. Cac nghién ctru khéc tai khu vuc hd chira Infiernillo ciing



25

chi ra rang, san luong c4 Ty ba da tang tir 30 dén 90% trong tong san luong ca
danh bat duoc phu thudc vao tung vi tri trong ho chua [44]. R4t kho dé xac dinh
chinh x4c khéi lugng ca Ty ba danh bét duoc boi da phan ching duoc ném tré
lai thity vue, chi mot luong nho trong s6 d6 dugc mang 1én bo [31].

Tai My, su xam 14n ctia quan thé ca Ty ba dugc bao cdo 1a lam giam san
luong c4 danh bat [28] va lam thay doi ty trong giita cac loai ca duoc danh bt
tai cac thuy vuc bi xam lan [62]. Vi du nhu & hd Okeechobee, Florida, nim
2005, ca Ty ba dimg thir 7 trong sb céc lodi ca duoc danh bat ¢ thiy vuc nay.
Nam 2006, ca Ty ba ding tha 5 vuot qua ca Co “silverside” va ca bass
“largemouth bass”. Pang chu ¥ 14 tir ndm 2005 dén 2006, ca Ty ba 1a gidng ca
duy nhét ting vé s6 luong duoc danh bat mdi gio. Tuong ty nhu vy, trong cac
loai ca duoc khao sat, ca Ty ba 1a nhém duy nhét ting 54% vé tong khdi lugng
danh bat giita cac nam [62].

Téc dpng tdi co sé vit chit va qudn Iy: Khi bi bat, ca Ty ba thudng dung
nganh (vdy ctimg) lung, nganh bung 1én va mic vao ludi cua ngu dan, dan toi
ngu dan budc phai cat ludi dé g& ca Ty ba. Ca Ty ba duoc bao co 13 lam rach,
Jam ban va vudng cac thiét bi danh bét thily san [51], 1am hong ngu cu va thuyén
ctia ngu dan [28] va do d6, 1am ting chi phi xang dau va ngin can nghé danh bat
thay san [51]. Su xam lan ctia quan thé ca Ty ba c6 tic dong tiéu cuc nhu viéc
tang chi phi dé chéng sat 16 bo thay vuc ¢ nhitng khu vuc ¢6 ca Ty ba phéan bd,
lam hoéng cac cong cu danh bat (vi du nhu tai hd Okeechobee, My). Thiét hai
kinh té lién quan dén viéc sat 16 bo song & cac khu vuc ¢6 dan cu dong duc &
Florida (do ca Ty ba lam t6 & bor song) khoang 1,5 dén 2 triéu ¢6 mdi nam. Nhing
thiét hai kinh té va moi truong gay ra béi cac lodi ca Ty ba chua dugc danh gia
toan dién va do d6 con nhiéu quan diém khac nhau vé mirc do thiét hai gay ra
bai gidng ca ndy giira cac nha khoa hoc [28].

Tac dong toi sirc khoe con nguwoi: Ca Ty ba Pterygoplichthys spp. &
Philippines dugc bado cdo 1a ¢6 kha nang tich tu kim loai ndng (chi 0,0573 mg/kg
-0,1900 mg/kg (khi lwong toan than) va nhiém vi khuan coliform trong co thit

[63]. Tuong tu, thuy ngan dugc phat hién trong co thit, gan va mang cua ca Ty
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ba (P. pardalis) 6 khu vuc phia Tay luu vuc song Amazon vao mua It [64]. Nhu
vay, néu str dung ca Ty ba lam thtc an thi c6 thé s& bi anh hudng tdi strc khoe.
Trong da sb cac trudng hop, ngu dan thudng khéng an ca Ty ba ma thuong ném
chung 1én b dé cho chiing tu théi rira va phan hity. Khu vuc ca bi phan hay c6
thé tiém an nguy co d6i vdi strc khoe con ngudi. Khi g& ca Ty ba ra khoi ludi,
ngu din ciing ¢ thé bi trdy xudc hay rach da [44], [51].

Tdc dpng t6i doi song xi héi: Ca tac dong co loi va c6 hai cua giéng ca
Ty ba can duoc xem xét. Tai My, sy xAm 14n cua quan thé ca Ty ba co ca tac
dong tiéu cuc va tich cyc. Su tac dong cua loai ca nay phuy thudc vao diéu kién
kinh té xa hoi cua ting dja phuong. Vi du tai Florida, nghé thu hoach tring ca
Ty ba dé phuc vu budn ban ca canh c6 tac déng tich cuc 1én nén kinh té [28],
[62]. Cac tac dong ti€u cuc thi chua dugc danh gia toan dién. Tuy nhién, budc
dau co thé ghi nhan tac dong tiéu cuc cua ca Ty ba xam hai trong viéc tang chi
phi dé chéng sat 16 bo thity vuce ¢ nhitng khu vuc ¢6 ca Ty ba phan b, giam
san lugng ca danh bat duoc, 1am hong cac cong cu danh bat, ton thém thoi gian
dé danh bat duoc cung luong c nhu trude, ton nhan cong dé thu hoach luong
c4 nhu trudc bang phuong phap kéo ludi, ton thém chi phi dé vit bo ca Ty ba
bit dugc trong khu vuc hd Okeechobee [62]. Mot nghién ciru st dung sb liéu
vé san luong danh bat ca trong vong 22 nam tai bang Florida cho thay, ca Ty
ba lam gian doan sy 6n dinh cua nghé danh ca, lam gidm lgi nhuan va anh
huong tiéu cuc toi nghé thuy san [65]. Khoang 43.000 viéc lam d3 bi mat do
anh hudng cua ca Ty ba tai khu vuc ho chira Infiernillo, Mexico. Su thut giam
thu nhap truc tiép tir viéc khai thac thity san hay sy thut giam thu nhap gian tiép
tir cac dich vu nghé ca nhu ché bién, kinh doanh di anh huong doi séng cia
ngu dan va gia dinh ho, 1am gia ting ty 18 d6i nghéo trong cong dong [28], [44].

Nhu vay, 16 rang ca Ty ba giéng Pterygoplichthys 1a nhiing loai ngoai
lai xam hai di gay tdc dong tiéu cuc dén nhiéu thuy vuc & nhiéu qudc gia
trén thé gidi. Cac bao cao dd néu rd va cho thay giéng ca nay tac dong nghiém

trong to1 hé sinh thai, da dang sinh hoc, kinh té - xa hoi, strc khoe cua dong
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thyc vat va ca con ngudi. Do d6, can c6 cac bién phap dé quan 1y sy xam 1an
cua chung.

O Chéu Au c6 it nhét 14 tiéu chi can phai xem xét khi dénh gia nguy co
clia cac lodi ngoai lai [66] bao gdm: Mo ta co ban vé lodi ngoai lai; kha ning xam
14n, phan bd, phat tan va tac dong; danh gia con duong xam nhap; danh gid tac
dong 1én da dang sinh hoc va hé sinh thai; danh gia tac dong 1én céc chirc nang
va vai tro cua hé€ sinh thai; danh gia tac dong 1én kinh té x4 hoi; xem xét tinh
trang va trang thai ctia loai hodc khu vuc c6 kha ning bi anh hudng (xem ching
c6 dang trong trang thai bi de doa hodc can duogc bao vé hay khong); danh gia
tac dong trong bdi canh bién doi khi hau; kha nang hoan thanh tham chi trong
hoan canh khong du thong tin; liét ké cac ngudn thong tin tham khao; cung cap
mot ban tom tat phu hop, théng nhat va d& hiéu; dé cap t6i cac thong tin va yéu
td chua biét chic chan; dé cap téi viéc dam bao chat lurong. Hién nay, cac nudc
phat trién nhu Australia, New Zealand, Hoa Ky, Nhat Ban dang rat chu trong toi
cac bién phap quan 1y sinh vat ngoai lai. Cac nuéc chau A nhu Trung Qudc, Thai
Lan, Malaysia cling dang 4p dung nhiéu bién phap kiém soat sinh vat nhap noi
va quan ly sinh vat ngoai lai xam hai.

O Viét Nam, mic du d3 c6 nhiéu luat, thong tu dugc ban hanh dé quan
1y sinh vat ngoai lai nhu: Luat Pa dang sinh hoc 2008, Luat bdo vé€ moi trudng
2014, cac thong tu lién tich ndm 2013, 2018 vé quan 1y sinh vat ngoai lai cua
Bo Tai nguyén va Mai truong véi Bo Nong nghiép va Phat trién Nong thon
v.v.. Tuy nhién, cac van ban luat, Thong tu cé thé chua chit ché, chua dﬁy du,
vi¢c danh giad tdc dong cua céac sinh vat nhap ndi chua dugce nghién ctru nhiéu
va cac nha quan ly kho co thé kiém soat dugc su phat tan cua cac loai nhap noi.
Bén canh d6, viéc nhap cac loai ca ngoai lai vao Viét Nam chil yéu bang con
duong tiéu ngach nén viée kiém soét sinh vat ngoai lai cang khé khan hon. Hién
nay, dang c6 nhiéu vin ban hudng dan cta cac B nganh lién quan dé nghi cac
t6 chtrc ra soat lai cac van ban quy pham phap ludt vé quéan 1y sinh vét ngoai lai
va sinh vat ngoai lai xam hai. Céac thong tin vé dic diém sinh hoc, tac dong cua

sinh vat ngoai lai (bao gdm cac loai ca Ty ba) khi du nhap vao Viét Nam s& 1a
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quan trong va can thiét dé bd sung, diéu chinh, ban hanh cac van ban, luét trong
viéc quan ly sinh vat ngoai lai va bao v¢ da dang sinh hoc. Mac du, da duoc
quan tAm cia cac BO nganh, nhung cac nghién ctru vé sinh vat ngoai lai van
con han ché. Do do, viéc nghién ctru mdt cach téng quat vé dic diém hinh
thai, thanh phan loai, phan b6 va mot sb dic diém sinh hoc cua gidng ca Ty
ba c6 ¥ nghia rat quan trong trong viéc tim hiéu co ché thich nghi, mé rong
ving xam 14n va cac tac dong tiém an. Cac din lidu thu dugc va cac minh
chting khoa hoc s& gop phan dua ra céc giai phap quan trong trong viéc ngin
chin sy xam hai ctia gidng ¢4 nay va nang cao nhan thtc cong ddng trong
bdi canh an toan sinh hoc con chua duge dé cap va hiéu rd. T nhirng phan
tich va binh luan trén, cac cau héi nghién ctru dugc dit ra trong luén an nay la:
Pic diém hinh thai va nhiig bién doi vé kiéu hinh cia cac loai ca Ty ba thu
dugc nhu thé nao? Co bao nhiéu loai va phan bo ctia chiing & cac thily vuc mién
Nam Viét Nam hién nay nhu thé nao? Pic diém sinh hoc sinh san va dic diém
dinh dudng cua ca Ty ba khi xam 14n vao cac thuy virc ¢ mién Nam Viét Nam

nhu thé nao?



CHUONG 2.
PHUONG PHAP NGHIEN CUU
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2.1. Pbi twong, dia diém va thoi gian nghién ciru
2.1.1. Péi twong

Ca Ty ba thudc gidng Pterygoplichthys (ho Loricariidae).
2.1.2. Pia diém va thoi gian nghién ciru

Dia diém nghién ctru & pham vi cac thuy vuc & mién Nam Viét Nam,
bao gém:

Xac dinh dic diém hinh thai va dinh dudng ctia ca Ty ba Pterygoplichthys spp.
duogc thu tir 9 thity vuc ¢ 3 tinh Khanh Hoa, Pak Lak va Pak Nong tir thang
12/2016 dén thang 2/2017.

Khao sat vé phan bd cua ca Ty ba Pterygoplichthys spp. dugc tién hanh
tir thang 4/2018 dén thang 12/2018 tai 132 thay vuc ¢ 14 tinh mién Nam Viét
Nam, bao gdm: Binh Pinh, Phu Yén, Khanh Hoa, LAm Pdng, Pak Lak, Dik
Nong, Déng Nai, Ninh Thuén, Binh Thuén, Can Tho, Déng Thap, S6c Trang,
Tra Vinh, An Giang (Hinh 2.1, Phu luc 1).

Pic diém sinh hoc sinh san cua ca Ty ba (P. disjunctivus) duge thu tir
thang 3/2019 dén thang 2/2020 tai 2 thily vuc dic thu ¢ tinh Khanh Hoa 1a
song Dinh - nuéce chay (thity vuc s6 1 ¢ Hinh 2.1) va hd Sudi Trau - nudc
tinh (thiy vuc s 2 & Hinh 2.1).

Bang 2.1: Thoi gian, dia diém va sb luong mau thu thap cho viéc thuc hién cac

ndi dung nghién curu

Nbi dun S0 thiiy vure Thoi gian  Thoi gian S6 mau
o1 dung (Dia diém) thumiu  phintich  phan tich
L . .z 132 thay vuc 0 mién 4/2018
Xéc dinh phan bo Nam 12/2018 2018 - 2021 965
Xdc dinh phan b0 ¢ Cua song Da Rang, 505, 2021 - 2022 24
vung cura song Pht Yén
Pic diém hinh thai 9 thay vuc ¢ Khanh
; : CX R N 12/2016 0 - 12/2016 -
ca Pterygoplichthys H?a’ bak Lak va bak 212017 2021 78
Spp. Nong
. . 132 thiy vuc & mién 4/2018 - 4/2018 -
Thanh phan loai Nam 12/2018 2021 343
Bic didm sinh san 2 thuy vwe ¢ Khanh  3/2019 - 3/2019 - 662
- Hoa 2/2020 2022 (359 + 303)
Pic diém dinh Ig-IbghlgékVﬁrgk Vlihggﬁ 12/2016 - 12/2016 - 40
dudng ’ 2/2017 2021

Nong
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Hinh 2.1: Dia diém nghién ctru: (a) — Ving Duyén hai Nam Trung Bo va Tay
Nguyén; (b) — Ving Pong bang séng Ctru Long; Thity vuc sé 1 — Séng Dinh
(Khanh Hoa); Thay vuc s6 2 — H6 Sudi Trau (Khanh Hoa)
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2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp thu mdu

Ngur cu thu mau: Tai cac thiy vuc, mau ca Ty ba duoc thu bdi ngu dan
dia phuong bang cac ngu cu chuyén dung nhu: sit dung luéi ré cé kich thudce
2a khac nhau (thuong mit ludi 2a c6 kich thudce tir 2 x 2 cm dén 4 x 4 cm), ludi
c6 thé 1a ludi don hodc luéi 3 mang; cac loai 10 co chiéu dai tr 7 — 9 m (mét
luoi 2a thuong 1 x 1 cm); cac loai chai co chiéu dai va mat ludi khac nhau
(thuong mét ludi 1 x 1 cm, dai 3 — 4 m); cac loai vo kéo cé chiéu rong khac
nhau ¢ mdi thuy vuc (v c6 thé kéo bang tay hodc may); dbi voi nghién ctru vé
dic diém sinh san, ca dugc danh bat bang ludi ré 2a (2 x 2 cm) dé dam bao vé

tinh déng nhét ngu cy ¢ 2 thuy vuc nude chay va nude tinh (Hinh 2.2).

y =

Hinh 2.2: Cac loai ngu cu thudng danh bat ca Ty ba: (a) — ludi ré; (b) — 10; (¢)
— chai; (d) — vo

Phwong phdp ddnh bdt:

- Panh bat bang ludi ré: ludi duoc tha qua dém tir khoang 16 gid ngay

hom trude dén 4 — 5 gio sang hom sau;
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- Panh bat bang 10: thong thuong 1o duoc tha qua dém tir khoang 16 gio
ngay hom truéc dén 4 — 5 gid sang hom sau. Tuy nhién, tai mot sé dia diém
ngu dan ciing c6 thé tha 1o vao budi sang va thu 1 vao budi chiéu;

- Panh bt bang chai: danh bat vao ban ngay boi cac ngu dan dia phuong;

- Panh bit bang v6 kéo: vo kéo duoc kéo theo thoi gian do ngu dan dia
phuong sép xép (thong thudong khoang 30 — 60 phut kéo v6 1 1an).

2.2.2. Phwong phdp bdo qudn va van chuyén méu

- Phén tich hinh thdi va dinh dwéng: Mau sau khi thu dugc ¢6 dinh bang
Formaldehyde 10%. Sau d6, mau duoc van chuyén vé phong thi nghiém Chi
nhanh Ven bién, TTND Viét — Nga, s6 30 Nguyén Thién Thuat, Nha Trang,
Khanh Hoa.

- Xdc dinh thanh phan lodi: Mau sau khi thu duoc van chuyén séng toi
cac dia diém phan tich mau (bo cac thuy vuc hodc cac nha dan) hodc van chuyén
song vé phong thi nghiém Chi nhanh Ven bién, TTND Viét — Nga, s6 30 Nguyén
Thién Thuat, Nha Trang, Khanh Hoa.

- Xdc dinh ddc diém sinh hoc sinh san: Ca sau khi thu dugc van chuyén
song vé phan tich tai phong thi nghiém Chi nhanh Ven bién, Trung tdm Nhiét
dai Viét — Nga, Nha Trang, Khanh Hoa.

- Phuwong phdp vin chuyén séng: Ca sau khi thu duge s& duge van chuyén
séng béng cac x0 nhya 100 L va suc khi lién tuc (suc khi pin SB - 960).

2.2.3. Phuwong phdp xdc dinh cdc théng sé méi truwong co ban cia thizy vuec

Céc thong s6 moi trudng co ban cua cac thily vuc nghién ciru duge xac
dinh bang méy do da chi tiéu Hanna HI 9829 (Hanna, Rumania) va may do tbc
do dong chay Global Water (Emin, Pai Loan). Str dung GPS dé xac dinh toa do
va do cao so v4i muc nude bién cia cac thuy vuc. Thu mau nudc & cic do siu
khac nhau ctia thity vuc bang thiét bi Beta Van Dorn 3-1120-G42 (Wildco, M),
xac dinh d0 man béng khic xa ké RHS-10ATC (Kelilong Electron, Trung
Qudc).



33

2.2.4. Phwong phdp xdc dinh phén b6 ciia cd Ty ba

Xéc dinh phan bd cua ca Ty ba tai cac thuy vuc dugc thuc hién bﬁng
phuong phap thu miu thyc dia. Cac thuy vuc xac nhan c6 phan b khi it nhat
mot mau ca Ty ba duoc thu tai thuy vuc d6. Thoi gian xuét hién ca Ty ba & cac
thuy vuc duge xac dinh dua trén thong tin khao sat tir ngu dan dia phuong (moi
thuy vuc khao sat it nhat 3 ngu dan va két hop hinh anh nhan dang), tham khao
tur cac nghién ctru trude [8], [9] va dit li¢u thu dugc ctia cac nghién clru trudc
day ctia nhém nghién curu [67].
2.2.5. Phuwong phap thu thdp cdc chi tiéu hinh thdai

Chup hinh mdu: Tai phong thi nghiém, miu dugc gin nhén, chup hinh
mat lung, mat bung va mat bén trai cta ca dé thuc hién cac phan tich hinh thai

(Hinh 2.3).

(a) =

Hinh 2.3: Cic mat chup hinh cua ca Ty ba Pterygoplichthys sp.: (a) — mat

lung, (b) — mat bung va (c) — mat bén

Xdc dinh khéi lwong cd: Khéi lugng ca duoc xac dinh bang can dién tr
SHUN DA Digital Scale SD03-KS, c6 do chinh x4c 0,1 g va can dién tr
Electronic Precision Balance KD-TBED-3000 c6 d6 chinh xac 0,01 g; bao
gom: xéac dinh khéi luong toan than (W,) va khdi lugng bo noi quan (Wy,).

Xac dinh chiéu dai cd: Chiéu dai ca dugce xac dinh bang thudc co do
chinh x4c 0,1 mm, bao gdm: chiéu dai toan than (L,) va chiéu dai chuan (Ly).

Xac dinh cac chi tiéu dém: Céc chi tiéu dém bao gdm: so tia vay lung
(D), s6 tia vay nguc (P), sb tia viy bung (V), s6 tia vy hau mon (A), sb tia vy
dudi (C) va sb vy dudng bén. Cac tia vy mém (phan nhanh) duoc ki hiéu
bang s6 A Rap. Cac tia vy cung (1 dén 2 tia vay cting — khong phan nhéanh)

duogc ki hiéu bang s6 La Ma. Sé luong d6t séng duoc xac dinh bang phuong
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phap dém sb ddt séng. Céac chi tiéu dém duoc thuc hién ¢ mit bén trai co thé
ca [2], [3], [68].

Xac dinh cac chi tiéu do: Cac chi tiéu do duoc xac dinh béng thude kep
c6 do chinh xac 0,1 mm. Po cac chi tiéu duogc thuc hién & mat bén trai cia co
thé ca. Ddi voi cac chi tiéu bén trai bi dut, gy trong qua trinh danh bét dugc
do bang cac chi tiéu ¢ bén phai [69]. Céc chi tiéu do vé hinh thai dugc xac dinh
va dinh nghia theo Hinh 2.4, Phu luc 5. Giai thich céc mbc do theo Phu luc 6.

Xac dinh cdc di hinh vé hinh thdi: Trong qua trinh x4c dinh cac chi tiéu
vé hinh thai, néu c6 bat ky sy khac thuong (di hinh) vé hinh thai cta ca Ty ba,

cac chi ti€u di hinh cling dugc mo ta.
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Hinh 2.4: Cac mdc do hinh thai ca Ty ba: (a) — cac mdc do mit bén trai; (b) —
cac mbc do phan trén cia dau; (c) — cac moc do phan dudi cua dau. Chu thich
cac moc do hinh thai theo phu luc 6

Dinh danh: Mau sau khi phan tich cac chi tiéu hinh thai ngoai duoc dinh
danh theo khoa phan loai cua Armbruster and Page (2006) [2].
2.2.6. Phwong phdp xdc dinh thanh phan loai

Dinh danh loai bang phwong phdp hinh thdi theo khéa phén logi: Cic

mau cé thu duge sau khi thue hién do dém céc chi tiéu, phéan tich hinh thai ngoai
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(van bung, van dﬁu) duoc dinh danh té1 loai theo khéda phan loai cia Armbruster
va Page (2006) [2].

Dinh danh lodi bang phwong phdp di truyén phan tir:

Thu madu cho phdn tich di truyén.

Sau khi duoc dinh danh bang phuong phép phan tich hinh thai theo khéa
phan loai, mot s6 mau dai dién vé hinh thai duoc léy phﬁn co lung dé phan tich
di truyén. Mau co khoang 1 cm? dugc lay tir séng lung cta ca Ty ba va bao
quan trong dung dich con 99%. Sau 24 dén 48 gio, cic miu ndy duoc thay con
méi (con 99%).

Tdch chiét DNA, phan iing PCR va gidi trinh t.

DNA dugc tach chiét tir 25 mg miu mo co cia ting ca thé bang bo kit
Wizard Genomic DNA Purification (Promega) theo huéng dan ctia nha san xuét
(Thermo Fishes, M¥). Tach chiét DNA va thyc hién phan tmg PCR theo cac k¥
thuat st dung cho cac loai ca ngoai lai [70] voi cip moi L1-H2 va cac diéu kién
ctia phan tng PCR [6]. San pham thu duoc 1a 72 bp tRNA-Glu ¢ dau 3°, 1137
bp (379 axit amin) thudc doan gen cytochrome b (cyt-b) va 38 bp tRNA-Thr &
dau 5°. Vung trinh tu tRNA-Glu-Thr cyt-b tRNA-Thr thudc cytochrome b (cyt-
b) thuong dugc str dung dé dinh danh céc loai ca da tron ho Loricariidae bao
gdm ca gidng Pterygoplichthys, Hypostomus va cac thong tin vé doan gen nay
kha phd bién di duoc cong bd trong nhiéu nghién ctru trude day [6], [71], [72].
Giai trinh ty hai chiéu dugc thuc hién bang hé théng may tu dong ABI 3730
theo hudng dan cta nha san xuit. Cac phan tich so bg, két ndi va chinh stra
trinh ty duogc thuc hién trén ng dung Sanger Reads Editor cua goi dit licu
Unipro uGENE Version 1.32 [73]. Céc trinh ty dugc dang ky trén ngén hang
Gen qudc t& (NCBI) véi ma s6 MN656203 — MN656317 (Phu luc 8).

Xu Iy trinh tw va xdy dung cay phat sinh loadi.

Céc trinh ty dugc dong hang bang cach st dung phan mém MAFFT
Version 7 [74]. Phan mém ModelFinder Version 1.6 [75] trén cong thong tin
ctia Trung tdm Tin Sinh Tich hop Vienna, Ao [76] dugc sir dung dé khao sat
mo hinh x4y dung cdy phat sinh loai thich hop. M6 hinh ¢ cac tham sd t6t nhét
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duoc lya chon dua vao gia tri Bayesian Information Criterion (BIC) nho nhét
[77]. Cay phat sinh loai duoc x4y dung bang thuat toan Maximum likelihood
(ML) va Bayesian inference (Bl). M6 hinh JC + |, K3Pu + F va TIM + F duogc
Iwra chon dé xay dung cdy phat sinh loai véi cac tham sé phu hop nhat. Déi véi
locus chuyén tiép cua gene cyt-b, dd xac dinh cac mo hinh thay thé cho mdi vi
tri ctia bd ba md hoa. Xay dung cdy phat sinh loai duogc tién hanh trén tap hop
2 bo dit lidu: d6i véi locus ma hoa protein — theo vi tri cua nucleotide trong
codon, dbi v&i cac doan ma hoa RNA — sir dung toan bg trinh tu. Thuat toan
ML duoc thuc hién bang phan mém IQ-TREE Version 1.6.11 [78]. D6 tin cdy
cua cay phat sinh loai dugc xac dinh theo phuong phap tinh nhanh UFboot2
(1.000 lan lap lai) [79]. Thuat toan BI duoc thyc hién bang chuong trinh
BEAST?2 Version 2.5.2 [80] va xac suét hau nghiém cua thuat toan BI duoc xac
dinh [81]. Phan tach cac nhanh trén cay phat sinh loai duoc xac dinh bang cach
st dung goi dit liéu splits [82] trong phan mém R. Cac sb liéu hién thi trén cay
phat sinh loai rat gon la céac gia tri tuong irng cla xac suét hau nghiém cua thuat
toan BI (s6 thtr nhat) va gia tri bootstrap ctia thuat toan ML (s6 thir hai). Céc
trinh ty thudc gidéng Hypostomus tir ngan hang Gen duoc sir dung 1am nhém
ngoai tham chiéu, bao gom: H. plecostomoides (KT932772), H. boulengeri
(KT932770), H. commersoni (KT932773), H. ancistroides (KT932767), H.
strigaticeps (KT932758) va H. derbyi (KT932765) [72]. Nhiing trinh tu cua
cac loai ndy pho bién & Nam M¥, c6 pham vi phan bd rong, hé thong phan loai
dugc xac dinh va co do tin cdy cao [72]. Do d6, gidng Hypostomus duoc st
dung 12 nhém ngoai tham chiéu tbt cho gidng Pterygoplichthys. Cac trinh tu c6
san trén ngan hang Gen dugc tham khao tir cac nghién ctiru gom: HQ267774,
HQ267775, HQ267776, HQ267777, HQ267778, HQ267779, HQ267780,
HQ267783 [6]; KT239003, KT239004, KT239005, KT239016, KT932775,
KT932777 [71]; KR491679 [83]; NC_015747, AP012021 [84]; NC_025584
[85]; KP960118 [86]. Cac trinh tu chua cong bd ¢ Philippines: KJ533260,
KJ533261, KJ533262, KJ533263 va ¢ Trung Qudc: KT731740; KT731741,
KT731742, KT731743, KT731744, KT731745. Phan tich BEAST2 dugc chay



37

MCMC 4 lan doc 1ap, 100 tridu thé hé trén mdi lan, chon thé hé thir 100.000
v6i phép loai trir 10%. Sau khi tim dugc sy tuong thich hoan toan ¢ cac nhanh
chinh khi st dung hai phuwong phap BI va ML, cay BI duoc chon dai dién dé
xdy dung mo hinh tién hoa trén co so xac dinh va hiéu chinh cac nhanh phan
loai. Cay ma trdn Bayesian cua Pterygoplichthys spp. voi nhom ngoai
Hypostomus spp. dugc phan dinh duéi dang cac cot két hop bing cac phuong
phap ABGD (Automatic Barcode Gap Discovery), bGMYC (Bayesian general
mixed Yule-coalescent) va mPTP (Multirate Poisson Tree Processes). Mang
lu6i Haplotype duogc xay dung bang phan mém popART version 1.7 [87], bang
phuong phap TCS d3 duoc st dung rong rii trong cac nghién ciru vé phat sinh
chung loai [88]. Phan tich di truyén duogc thuc hién trén 115 miu ca Ty ba tix
cac thuy vuc khac nhau & mién Nam Viét Nam.
2.2.7. Phwong phdp do kich thwéc, cdn khéi lwong va xdc dinh twong quan
gi@a chiéu dai - khéi lwong

- Chiéu dai tong (L) cua ca duoc do bang thudce cd do chinh xac 1 mm.
Khéi luong ca (W,) va khéi luong ca boé ndi quan (W) duge xac dinh bang
can di¢n trt SHUN DA Digital Scale SD03-KS c6 do chinh xac 0,1 g va can
dién tir Electronic Precision Balance (KD — TBED — 3000) c6 d6 chinh xéc
0,01 g.

- Tuong quan giira chiéu dai toan than va khoi luong duoc xay dung cho
mau thu dugc bang phuong trinh héi quy theo cong thic [89]:

W = alle?, e ~N(0,02),

Trong d6: W — Khdi luong ca (g); L, — chiéu dai toan than (mm); a
(intercept — chan) va b (slope — do ddc) 13 cac tham sb hoi quy.

Sinh trudng cla ca bao gdm: tang trudng dong déu vé chiéu dai va khoi
luong (b = 3), ting trudng vé chiu dai 16n hon so véi khdi lugng - N, (b < 3)
va tang truong vé khdi luong 16n hon so véi chidu dai (b > 3) [90]. Theo
Koutrakis va Tsikliras (2003), tham sb b ndm trong khoang 2 dén 4 d6i véi hau
hét cac loai ca [91]. Do d6, gié tri nay c6 thé dugc ap dung dé mo ta twong quan

giita chiéu dai va khéi luong cua P, disjunctivus trong nghién ctru nay [92].
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2.2.8. Phwong phdp xdc dinh mét sé diic diém sinh hec sinh san

- Cé sau khi thu, dugc dinh danh t6i1 loai theo khdéa phan loai cua
Armbruster va Page (2006) [2] dé x4c dinh loai P. disjunctivus. Cac mau thu
duoc nghi ngd khong phai 1a loai P. disjunctivus dugce loai bd trong qua trinh
nghién ctru;

- Khéi luong tuyén sinh duc (W) dugc xac dinh bang can dién tor KD-
TBED-3000 (Kendy, Italia) c6 do chinh xac 0,01 g va can dién tor AX 200,
No D 422800034 ¢6 do chinh xac 0,0001 g. Tuyén sinh duc sau khi can duogc
bdo quan trong dung dich dém formaldehyde trung tinh 10% cho nhiing phan
tich tiép theo;

- X4c dinh ty 18 duc cai: Ca duc va cé cai duoc phan biét bang cach quan
sat hinh thai ngoai, qua kinh soi n6i (Olympus SZR61) két hop v6i giai phau
tuyén sinh duc. Ty 1€ duc:cai dugc xac dinh béng cong thtc:

bC=(a/b): 1
Trong do: DC 1a ty 1€ duc:céai; a la sb ca duc; b 1a sb ca cai

- Cac giai doan phét trién tuyén sinh duc dugc xac dinh theo phuong
phap cua Nikolsky (1963) [93] va King (1995) [94]. Cac giai doan phat trién
tuyén sinh duc cai dugc xac dinh dua trén quan sat hinh thai ngoai va cau tric
mé hoc ctia budng trimg [95]. Budng trimg sau khi thu duogc ¢d dinh trong dung
dich dém formaldehyde trung tinh 10% it nhat trong thoi gian 24 - 48 gid.
Buong trimg dugc khir nudce bang cach ngdm qua dung dich con & cac nong do
70, 85 va 98% sau d6 dugc duc trong paraffin. Cac lat cat (5 - 7 um) duoc
nhudm bing hematoxylin va eosin (H&E). Céc tiéu ban mé hoc duogc phan tich
va ghi lai hinh 4nh bang kinh hién vi (Olympus, CKX53SF) sau khi duoc hiéu
chinh thudce do;

- Mua vu sinh san duoc xac dinh 1a cac thang co trén 50% budng trimg
& cac giai doan III, IV - V va chi s6 GSI (%) thu duoc cao hon [96];

- Stre sinh san: Tong s6 hon 30 budng tring & giai doan IV-V tai mdi
thuy vuc dugc dém dé xac dinh strc sinh san cua ca. Buéng trung (16n hon 10

g) duoc lay cac phan nho ¢ dau, gitra, cudi, can khoi lugng mau dém (W) va
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cb dinh trong formalin (= 1%). Té bao trimg dugc dém bang budng dém (dém
toan bo trimg trong budng trimg c6 khéi lugng nhé hon 10g). Trong d6, dém
tong sb trimg chin mudi — Oy (yolked — c6 mau vang rom dén mau long do
trimg ga) va dém tong sd trang (O,) ¢ trong mau dém;

- Puong kinh cta nhém trimg c6 kich thude 16n nhat trong mua sinh san
[39], [45] dugc do bang phan mém LCmicro (Product Version 2.1, Core Version
XV 3.15, Package number 5180, the copyright year 2016) sau khi da hi¢u chinh
thudc do két nbi voi kinh hién vi Mode CKX53SF. Hinh anh cua cac té bao
trimg dugc chup ¢ d6 phong dai 4X bang kinh hién vi (Mode CKX53SF) két
nbi v6i may anh ky thuat sé (Olympus LC30, Olympus, U-T0.5XC-3, SN
7B02181). Tong s6 hon 30 budng trimg & giai doan IV-V tai mdi thuy vuc dugc
xéc dinh kich thudc nhom trimg 16n nhat. Khoang 100 trimg & mdi budng trimg
duoc rot ra dia Petri, chon 30 tring kich thuéce 16n dé do duong kinh tramg. St
dung ham Sort dé chon 10 trimg 16n nhat “Top Decile = 10% ctia 100 tring
duogc rot ra” & mdi budng tring sau khi do;

- Chi s6 Gonado-somatic index (GSI) duoc x4c dinh bang cong thire [25]:

GSI (%) = 100 x Wg/Wi

- Stic sinh san tuyét d6i cho lan dé thur nhat (F., — Batch Absoluted

Fecundity) duoc udc tinh theo cong thue [39], [45]:
Fap (trimg/ca thé) = (Wy/Ws) x Oy

- Tong strc sinh san tuyét d6i (Fy — Total Absoluted Fecundity) dugc wéc

tinh theo cong thirc [40]:
Fa (trimg/ca thé) = (Wy/Ws) x O

- Strc sinh san twong ddi cho 1an dé thir nhat (RFy) duoc xac dinh theo

cong thure [39], [45]:
RFy, (trimg/g) = Fo/Wi
- Tong stre sinh san tuong d6i (RF,) duge xac dinh theo cong thirc [40]:
RF: (trimg/g) = F/Wi

- Chi s danh gi4 hién tuong sinh san duoc dua ra:



40

Fo/Ft (%) = Fy/Fy x 100. (néu chi sb Fy/F; = 100 % c4 sinh san 1 1an (dé réc);
Fo/F; < 100 % c4 sinh san nhiéu lan).

- Twong quan gitta strc sinh san tuyét d6i voi khdi lugng toan than dugc

xac dinh theo cong thuce [97]:
F.=aW;+b, a va b 1a cic hing sb

- Tuong quan giita strc sinh san tuyét doi véi chiéu dai tong duoc xac

dinh theo cong thirc [98]:
Log(Fy) = a Log(Ly) + b, a va b 14 cac hang s6

- Kich thudc thanh thuc sinh duc 1an dau cta quan thé ca Ty ba ¢ cac
thuy vuc khac nhau dugc xac dinh theo Dong (2019) [92] va King (1995) [94].
Kich thudc thanh thuc 1an dau (Lso) 1a chiéu dai tai d6 quan thé ca c6 50% ca
thé trong quan thé di truong thanh. Ca thé truong thanh dugc xac dinh 1a ca co
tuyén sinh duc & giai doan III, IV va V [94].
2.2.9. Phwong phdp xdc dinh dic diém dinh dwing

Pic diém dinh dudng cua ca dugc xac dinh dya trén thanh phén thtrc an
c6 trong dudng rudt ciia 40 mau ca Ty ba gdm céc bude chinh nhu sau:

- Cé sau khi thu dugc bdo quan trong dung dich Formaldehyde 10%;

- Tai phong thi nghiém: Chiéu dai tong, chiéu dai chuan, khi luong tong,
khoi luong bdé ndi quan dugc xac dinh va tach 6ng ti€u hoa;

- Ong tiéu héa duoc 1am kho mit ngoai bang gidy tham;

- X4c dinh trong luong cua 6ng tiéu hoa béng can dién tu;

- Dudi thang dudng rudt va do chiéu dai duong rudt;

- Tach thanh phan thtrc dn c6 trong dng tiéu hoa (dudng rudt);

- Xac dinh khéi luong uét cua rudt rong;

- Khoi lugng cua thirc an 1a hiéu s6 ctia khoi lugng duong rudt trur di khoi
luong rudt rong;

- Xac dinh thanh phén duong rudt, tach cac thanh phﬁn thirc an la dong
vat, mun ba hiru co va cat soi co6 trong duong rudt;

- Xac dinh thanh phéan loai va khéi luong cta cac thanh phan chinh c6

trong dudng rudt [99]. Thanh phan loai va khdi lugng cua cac thanh phan chinh
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duoc phan tich bdi nhém nghién ctru cua Tién si Gusakov V.A. (Vién Sinh hoc
nudc ndi dia Papanhin, Vién Han 1am Khoa hoc Nga);

- Twong quan gitra chiéu dai 6ng tiéu hoa va chiéu dai toan than (RLG)
duoc xéac dinh dya trén cong thuc:

Chiéu dai rudt (mm)

RLG = — -
Chiéu dai tong (mm)

- Khéi luong thirc an va khéi luong cac thanh phan thirc dn duoc xac
dinh bﬁng can dién tirt AX 200, No D 422800034 c6 d0 chinh xac 0,0001 g.
2.3. Phwong phap xir 1y sé liéu

So sdanh ty 1é phdn bé va kiém dinh ty 1é duc cdi: So sanh ty 18 phan bd &
cac vung dia 1y (Duyén hai Nam Trung Bo, TAy Nguyén va Pong bang song
Ctru Long) duoc thuc hién bang thuit toan so sanh nhiéu ty 1& (prop.test).
Phuong phap prop.test dugc sir dung dé so sanh nhiéu ty 18 véi nhau. p < 0,05
dugc xem 1a c6 su khac nhau vé ty 1¢ xuat hién & cac thity vuc. Kiém dinh Chi-
square dugc sir dung dé kiém tra sy khac biét vé ty 1€ duc cai thu duogc trong tu
nhién (p < 0,05 - khac biét c6 y nghia thong ké giita ty 18 duc cai thu dugc so
v6i ty 18 tham chiéu 1:1).

Kiém tra phdn bo cua dit liéu: Kiém dinh Shapiro-Wilk duogc st dung dé
kiém tra phan bd cua dit liéu. Pay 1a phuong phap thong ké kiém tra gia dinh
ctia phan phdi chuan. Di véi mbi dit liéu sau khi kiém tra phan bd cua dir liu
s& ¢o cac kiém dinh khac nhau dé so sanh céc gia tri.

So sanh cdc gid tri: Cac kiém dinh phi tham s6 (Mann—Whitney U-test
and Kruskal-Wallis H-test) dugc thuc hién dé so sanh cac mau co dix liéu khong
phan bd chuan. Mann—Whitney U-test duoc str dung cho viéc so sanh 2 nhom
dir liu. Kruskal—Wallis H-test dugc sir dung dé so sanh nhiéu nhom dir liéu voi
nhau, p < 0,05 dugc xem la c¢6 sy khac biét c6 ¥ nghia thong ké.

Phan biét cac nhom ca thu duwoc: St dung phuong phdp phéan tich phan
biét timg budc (Stepwise discriminant analysis) dé phan biét (phan nhém) cac
dic diém hinh thai ciia ca Ty ba. Phuong phap nay gitp tim ra cac bién (chi

tiéu) dong gop quan trong nhat dé phan biét cac nhom ca. Céc chi sb hinh thai
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dong gop quan trong trong viéc phan biét cac loai va con lai gitta chung duogc
chi ra qua phép phan tich phan biét tirng budc. Phép phan tich phan biét tirng
budc phan tich cac dic diém hinh thai gdm céac chi tiéu do va chi tiéu dém.

Xdc dinh kich thuéde thanh thuc sinh duc lan dau cia qudn thé: Kich
thudc thanh thuc sinh duc 1an dau (Lso) clia quan thé ca Ty ba dugc tinh todn
bang package SizeMat (Phién ban 0.2.0) trén phan mém thdng ké R (Phién ban
3.3.2, R Development Core Team, R Foundation for Statistical Computing)
[100].

Uéc liwong cdc tham s6 héi guy: Cac tham s trong mé hinh hoi quy duoc
udc lugng bang phuong phap binh phuong tbi thiéu [101].

Ham Im (linear model) trong phan mém R-studio da duoc sir dung dé
udc luong cac hé s6 hdi quy, ham summary (reg) dé xac dinh hé s6 giai thich
R? va kiém dinh méi lién hé (twong quan) giita cac bién sd.

Kiém dinh Student’s t-test dugc st dung dé so sanh sy khac biét co y
nghia théng ké giira tham sb b trong phuong trinh twong quan giita chiéu dai
va khoi lugng v6i tham sé tham chiéu bang 3.

Phan mém sir dung: Cac thudt toan théng ké duoc st dung trén phan
mém Statistica (phién ban 12.0) va phan mém R.studio (phién ban 3.3.2 va

4.0.4).



CHUONG 3.
KET QUA VA THAO LUAN
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3.1. Phan b cia ca Ty ba gidng Pterygoplichthys & mién Nam Viét Nam

Két qua khao sat tai 132 thuy vuc & mién Nam Viét Nam, c6 88 thuy vuc

ghi nhan sy xuat hién cta ca Ty ba gidng Pterygoplichthys véi ty 1& 66,67%.

(Hinh 3.1, Phu luc 1).

Hinh 3.1: Phan bd cua ca Ty ba Pterygoplichthys & mién Nam Viét Nam va vi

tri cac thuy vuc dugce khao sat: 1 — Co xuét hién (chém do); 2 — Chua xuét hién

(chdm xanh)

Binh Binh

14°N 1

Gia Lai

13.5°N 1

13°N A

12°N

Ninh Thuan

11.5°N

* Okm 25km 50km

11°N [— |

107°E  107.5°E  108°E  108.5°E  109°E
Kinh d¢

11°N 4
10.75°N 1
10.5°N 1

An Giang

S 10.25°N 1’

Kién Giang

Ik
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Kinh dé
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Dac bi¢t, ca Ty ba da xuét hién & tit ca cac luu vuc song chinh, bao gé)m:
hé théng song Cai ¢ Khanh Hoa, song Ba (Pa Ring) & Pha Yén, séong Con &
Binh Pinh va song Pong Nai ¢ Pong Nai, hé thong song Serepok ¢ Pak Lk,
Pik Nong va ha luu song Mé Kong (song Tién, song Hau). Theo ngu dan dia
phuong, ké tir khi xuét hién chung da phat trién nhanh vé s luong (thanh phan
va sinh khéi thu dugc ¢ nhiéu thuy vuc chu yéu ca Ty ba va ca ro phi). Ngoai
ra ching con lam hu hai cac ngu cu danh ca cua ngu dan dia phuong (dir li€u
chua cong bd). Cac phan anh ciia ngu dan dia phuong phi hop véi bao céo cua
Stolbunov va Tran Duc Dien (2019), Liang va cong su (2005) khi cho rang ca
ngoai lai gidng Pterygoplychthys 1a mot trong nhimg nhém c4 xam hai giy ra
mbi de doa nghiém trong nhét dbi v4i hé sinh thai nuée ngot & vung nhiét déi
va can nhiét doi [5], [36].

Theo két qua khao sat vao nam 2016 - 2017 tai 54 thuy vuc ¢ tinh Khanh
Hoa, Pak Lak va Pak Nong thi gidng ca Pterygoplichthys xuat hién khoang 7
- 10 nam vé trude [36], [67]. Tuy nhién, trong nghién ctru ndy, két qua diéu tra
cho thdy, ca Ty ba xuét hién tai hd Thiy dién Tri An (Pong Nai) va luu vuc
song Pong Nai vao khoang nhitng nam 2000. Nhu vay, ca Ty ba dd xuit hién
¢ luu vuc céc tinh phia Nam Viét Nam khoang 20 nam (Phu luc 1). Ghi nhan
nay sém hon v&i nghién cliru cia Serov (2004) khi phat hién dugc loai P
multiradiatus & luu vuc song Pong Nai va cling nhu phat hién 1an dau tién &
mién Nam Viét Nam vao nam 2003, 2004 [8], [9].

Nhitng nghién ctru trude ddy cho thiy, su mé rong phan bd cua ca Ty ba
trong hé théng cac thuy vuc cua Vi¢t Nam theo mot chiéu duy nhat tir nuée
chay sang nudc tinh va khong theo chiéu ngugc lai [67]. Trong cac luu vuc
song, ca Ty ba da di cu theo dong chay tir thugng ngudn xudng ha ngudn [67].
Hién tuong di chuyén theo dong s& anh hudng téi phan bd ciia ching & cac
ving dia 1y. Do d6, ty 1é phan bd cua ca Ty ba ¢ su khac nhau giira cac ving

dia 1y va dugc trinh bay & Bang 3.1.
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Bang 3.1: Ty 18 phan bd cua ca Ty ba & cac vung dia Iy

S6 thiy vee S0 thity vire Ty 1é xuat p
Vung dia ly ,
khao sat  c6 xuat hién hién (%) (prop.test)
Tay Nguyén 56 31 55,362
Duyén hai
61 42 68,85"
Nam Trung Bo 0,009978
DPodng bin
& e 12 12 100°

song Cuu Long

Ghi chu: Céc chir cai trén cung mot cot thé hién sy khac biét co y nghia
thong ké p < 0,05.

Két qua nghién ctru cho thay, c6 su khac biét ¢ ¥ nghia thong ké vé ty
1& xuat hién ca Ty ba & cac ving nghién ctru (p < 0,05). O ving dong bang song
Ctu Long, ca Ty ba xudt hién & tat ca cac thuy vuc dugc khéo sat (100%), &
ving duyén hai Nam Trung Bo va Tay Nguyén ty 1& xuét hién ¢ cac thuy vuc
cling kha cao lan luot 1a 68,85% va 55,36%.

Qua trinh di chuyén theo dong mét cach ty nhién & cac nhanh song, subi
tir thuong ngudn xubng ha ngudn (bao gom cac kénh, muong din nude) 1a
nguyén nhan 1am mé rong xam lan cua chung. Co thé, ving dong bang song
Ciru Long, sy xuat hién ctia gidng c4 ndy dugc bat nguon tir viée di chuyén theo
dong tir thwong luu va trung luu séong Mé Kong xudng 2 nhanh séng chinh 14
song Tién va song Hau. Gidng ca nay tiép tuc mé rong ra cac kénh, rach va hé
thong dan nudc néng nghiép ti nhidu thily vuc & ving dong bang. Do do, tat
ca cac thiy vuc ving dong bang song Ctru Long dugc khao sat déu co su xuat
hi¢én ca Ty ba (Hinh 3.1).

Péi véi cac khu vue mién nai nhu ving Tay Nguyén, hon mot nira cac
thuy vuc dugce khdo sat co su xuét hién cua ca Ty ba. Céac thuy vuc chua Xuat
hién hau hét 1a cac thuy vuc nam xa khu dan cu va duge ngan cach bdi cac bo

dap (c6 thé dap thuy dién hodc dap thay loi). O cac thity vuc ving duyén hai
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Nam Trung B0, ty 18 xuét hién ting dan (68,85%). Piéu nay cho thiy, ty 18 nay

tang dan tir mién nai, xudng duyén hai va cac tinh dong bang.

13.072

13.068

13.064 18%o

No' 3

14%o0
13.060 NO£ \

4%o0

13.056

109.296 109.300 109.304 109.308 109.312

Hinh 3.2: So d6 thu mau bang 16 tha day qua dém (eee) & ctra song Da Rang
va do man ¢ tﬁng day tai cac vi tri thu mau. Ghi chii: No 1 — Vi tri 6 1 gc”in nhat
0 véi bo bién (3,2 km), No 2 —vi tri thir 2 (3,6 km), No 3 — vi tri thit 3 (3,9 km),
No 4 — vi tri thir 4 xa nhdt so véi bo bién (4,2 km). Miii tén (—) chiéu dong
chay

Két qua nghién ctru ciing cho thy c6 sy xuét hién cua ca Ty ba ¢ cac
ving nudce lo tai khu vuc cira song (ctra song Da Ring, Pha Yén). Nghién ctru
d4 ghi nhan dugc ca Ty ba di chuyén téi moi trudng c6 dd min cao 18n tGi 25%o.
Ca Ty ba thudng xuyén danh bat duge ¢ ving nudc c6 do man tir 4%o — 14%o.

Dic biét, khong c6 hién tuong ca chét khi ddnh bat ¢ ving nudc c6 d6 man 4%o
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(Bang 3.2, Hinh 3.2, Hinh 3.3). C4c nghién ciru ¢ diéu kién thi nghiém ciing
cho thay ca Ty ba c6 thé sdng & d6 min 12,5%o - 15%o trong 2 ngay [102]. Theo
Capps va cong su (2011), mot sb loai ca Ty ba co thé sdng sot trong nudc cd
d6 man 16,0%o trong vai gio [16].

Bang 3.2: Chiéu dai chuan va khéi lugng ca Ty ba danh bét dugc ¢ cac tram

thu mau c6 do man khac nhau & ctia song Ba Rang, Phu Yén

D6 man . S6 lwong ca
Vi tri . Chiéu dai , ,
. | tang day, X Khoi lwong, g song/ca
thu mau chuan, cm ]

%o chét
No 1 25 — — 1/-
No 2 18 18 £2,0(16-24) | 90 +31,2 (47-182) 2/2
No 3 14 16 +1,8 (13-30) | 71 +30,1 (28-310) 4/5
No 4 4 18+ 1,8 (11-28) | 109 + 32,9 (23-300) 10/-

Ghi chii. Gid tri trung binh + SE. Trong ngodc la gid tri nhé nhdt va gid tri I6n
nhdt. Ca dwoc danh bdt & ving cira séng cdch bo bién (13°03'53"N,
109°18'33"E) tir 3,2 km dén 4,2 km.

Nhu vay, ca c6 thé thich nghi trong diéu kién nudc lg & ving cira séng
va o thé sinh séng trong viing nudc nay mot thoi gian dai. Sy thich nghi vé do
min cta ca & diéu kién tu nhién c6 thé tot hon & diéu kién thi nghiém, do c6 su
phan tang ¢6 min & ving cira song (Hinh 3.3) va cac diéu kién sinh thai khéc.
R rang, ca Ty ba khong nhitng phan bd rong & cac ving dia 1y, ma con phan
bb & cac dicu kién d6 man khac nhau. Cac lo ngai vé kha ning md rong phan
b ctia ca Ty ba téi cac ving nudi trong thuy san ven bién ciing can dugc quan
tam hon.

Mot van dé can dugc chu y 1a hau nhu tat ca ngu dan déu khong nhan
dugc thong bao tir chinh quyén dia phuong vé tac hai ctia ca Ty ba. Téap tuc
phong sinh ciing 12 nguyén nhan 16n 1am phat tan giong ca ndy téi cac hd chua
(theo ngu dan dia phuong). Theo Gusakov va cdng su (2018), con nguoi la

nguyén nhan chu yéu lam mo rong sy xam lan ctia giong ca nay tdi cac thuy
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vuc [67]. Do do, viéc mé rong phan bd cua ca Ty ba t61 cac thuy vuc khac rat
dé xay ra. Chang han nhu, cac hd chta c6 cic bo dap 1am ngin cach su di
chuyén theo dong cua ca Ty ba tir cac nhanh séng (hodc kénh din nudc) 1én
1ong h6 nhu hd Pa Ban (Khanh Hoa), hd Pk Minh (Pik Lak) v.v.. Mic du,
cac long hd nay chua ghi nhan co su xuit hién cua ca Ty ba, nhung cac kénh
dan nudc truc tiép tir cac hd chtra @6 xudng cac nhanh song da co su xuét hién
ctia gidng c4 ndy. Vi vay, nguy co xuat hién & hau hét cac ho chua 1a rat cao vi
hoat dong tha c4, phong sinh ctia nguoi dan. Do do, can co cac bién phap nng
cao nhén thic cong dong va khuyén céo tir chinh quyén dia phuong dé han ché
sy m& rong xam l4n cua ching.

Khoang cach tir bo bén trai (m)

\ 10 35 70 /
Bé o ] ] l B&

gﬁgi I I ' bén trai

Dé sau (m)

Hinh 3.3: So do phan ting d6 min (%o) ving cira song Da Rang cach bd bién
khoang 3,2 km. (0) — cac diém xac dinh do man. Ving xam c6 d§ man trén 5%
RS rang, dit liéu phan bd cho thdy phan 16n cac thuy vuc ¢ mién Nam
Viét Nam d3 c6 su xudt hién cua gidng c nay. Chung phan b tir ving ndi cao,
duyén hai va cac dong bang ven bién. Mic du, cac nghién ctru trude dy da chi
ra rang & Viét Nam di ghi nhan 4 loai: Pterygoplichthys plecostomus, P,
multiradiatus, P. disjunctivus va P. pardalis [8]-[11]. Tuy nhién, viéc dinh danh
cac loai trude day chu yéu dua vao cac dic diém hinh thai. Diéu nay, c6 thé gy

ra nhiing thiéu sot trong qud trinh dinh loai. Do d6, viéc dinh loai thanh phém
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loai dya trén ca dic diém hinh thai va di truyén s& cung cdp cac minh ching
quan trong vé s6 loai thudc giéng ca Ty ba & cac thuy vie mién Nam Viét Nam.
3.2. Pic diém hinh thai va thanh phin loai cia giéng ca Ty ba
Pterygoplichthys & mién Nam Viét Nam.
3.2.1. Pdc diém hinh thdi ciia giéng cd Ty ba Pterygoplichthys

Nhimng nghién ctru ban dau & mién Nam Viét Nam cho thay, ca Ty ba
Pterygoplichthys spp. xuat hién & tat ca cac con song 10n khu vie Nam Trung BO
va Ty Nguyén trong khoang ving dia 1y tir 11°53° N —-13"3.8’ N, 10728  E —
109°17° E [67]. Két qua phan tich cac ddc diém hinh thai (chi tiéu dém) cta 78
mau ca Ty ba ¢ cac thity vuc mién Nam Viét Nam cho thay: Cac loai ca Ty ba
thudc giébng Pterygoplichthys thu dugc c6 2 vay lung, cu thé 13 vay lung thir nhat
c6 1 tia vy clmg cut phia trudc, tiép theo 1a 1 tia vay cimg chic (nganh lung —
spine fin) va 10 — 13 tia viy mém (soft rays); vay lung thtr hai 1a 1 viy md (spine
fin) (Hinh 3.4). Vay nguc c6 1 tia vay cing chic (nganh nguc — spine fin) va 4 —
6 tia viy mém (thuong 6 tia vidy mém). VAy bung c6 1 tia vy cling va 4 — 5 tia
vay mém (thuong 5 tia vdy mém). Vay hau mon c6 1 tia vay climg va 3 — 4 tia vay
mém (thudng 4 tia viy mém). Vay dudi c6 2 tia vy cing va 14 tia vay mém. SO

luong vay dudng bén 14 24 — 30 (Bang 3.3).

Vay dudi

/.

Vay nguc . Vay bung

Hinh 3.4: Chi thich cac vdy ca Ty ba (ghi cha: I — tia vay ctng; sd tir 1 dén

12 — s tia vat mém)
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Ca Ty ba thu dugc c6 28 dbt xwong séng (Hinh 3.5). Hon nira, cac dét
song ctia vang ngyc (I-11, III-1V) ¢6 dau hiéu xuat hién dich bao quanh cac dét
song trung tAm vai su phi dai theo chiéu ngang (Hinh 3.5). Theo Nelson (2006),
ho c4 Loricariidae c6 tir 23 — 38 d6t song [103]. Tir két qua phan tich cho thay,
tat ca cac mau ca Ty ba thu dugc déu thudc giéng Prerygoplichthys (10 - 13 tia

vay mém).

Hinh 3.5: Anh X - Quang cua ca Ty ba
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Bang 3.3: Mot s6 chi tiéu dém ca Ty ba Prerygoplichthys spp. so véi cac nghién ctru trude day [10], [13], [104]-[106]

Chi tiéu Saba cfng  Chavez va Muralidharan Levin va cong  Nguyén Thi Nghién ciru
s (2020) cong sw (2006)  va cong Sw sw (2008) Vang va Tran nay
(Malaysia)  (Philippine) (2014) (Viét Nam) Pic Pinh (Stolbunov va
(An P§) (2014) cong su, 2020)
(Viét Nam)
Tia vay lung (h11-13 10 - 14 (N 12 (1) 12 ()12 -13 (1) 10 -13
Tia vay nguc (H6 6-7 (h6 e (h7 h4-6
Tia vay bung N5 5-6 (5 -5 (6 (h4-5
Tia vay hdu mon (H4 3-5 (H4 H-4 (H5 (H3-4
Tia vay dudi 13-15 14 () 14 (i) (14 () (14 ()
Vay duong bén 28-30 27 - 30 26 - 32 28 - 24 - 30

Ghi chii: O Malaysia (P. disjunctivus va P. pardalis), O Philippine (P. disjunctivus va P. pardalis), An Do (P. pardalis), O song
Hoéng Viét Nam (P. pardalis), Pong Bang song Ctru Long Viét Nam (P. disjunctivus va P. pardalis)
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Két qua phan tich phan biét sy khac biét vé hinh thai ca Ty ba thu duoc
& cac moi truong sdng khac nhau duoc thé hién & Hinh 3.6. Céc chi tiéu do dém
cua ca Ty ba ¢ cac thuy vuc dugc trinh bay & Phu luc 7 (Bang 7.1 — 7.7). Sy
khac biét 16n nhét vé hinh théi gitra nhom ca thu duoc & kénh dan nude hd thiry
dién Serepok-4 va song Cai (Squared Mahalanobis Distances = 121). Su khac
biét nho nhat vé hinh thai gitta nhém ca thu dugc ¢ song Dinh va ho Subi Trau
(Squared Mahalanobis Distances = 7). Céc chi tiéu dong gép cho su khic nhau
vé hinh thai gilta cic nhém bao gom khoang cach vay nguc - vy bung, chiéu
dai vay hau mon, duong kinh mat, chiéu dai sau 6 mat, chiéu dai rau, chiéu dai

vay bung, chiéu dai gbc vay lung (Hinh 3.6).
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Hinh 3.6: Phan bd theo nhom céc chi tiéu do theo chirc ning phén biét thi
nhat (F1 - Root 1) va tha hai (F2 - Root 2) ctia ca Ty ba Pterygoplichthys spp.
thu duoc tur cac thuy vuc khac nhau: 1 — séng Dinh, 2 — ho Sudi Trau, 3 — hd
Ea Kao, 4 — kénh dan nudc hd Serepok-4, 5 — kénh Am Chua, 6 — song Cai;
CD — Chiéu dai; KC — Khoang céch.
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Mot s6 ca Ty ba bi bat thuong (di tat) vé hinh thai ciing dugc tim thiy
trong cac thay vuc Nam Trung Bo va TAy Nguyén. Vi dy, ca thé truong thanh
thu duogc (@ IV -V, chiéu dai tong = 310 mm, khéi lugng = 307 g) bi thiéu mit,
mili va rau. Pong thoi chiéu dai ring cua ca thé ndy cao hon dang ké so vai cac
mAu cé binh thuong khac. O ham trén, ring cta c4 nay cao hon khoang 2,4 lan
s0 v6i rang cia ¢4 binh thuong. O ham dudi, ring cta nd cao hon khoang 2,1
1an so véi ca thu dugc & cung thuy vuc ¢6 kich thudc twong duwong. Tuy nhién,
khong c6 su khac biét vé sd lugng ring ham trén va ring ham dudi so voi ca
binh thuong (Bang 3.4). Ngoai ra, mdt mau ca thu dugc ¢ kénh dan nudc Am
Chua hoan toan khong c6 vay md. Nhu vay, khi séng & cac thity viee Nam Trung

Bo va Tay Nguyén, ca Ty ba cling ¢ nhitng biéu hién di thudng vé mit hinh

thai.
Bang 3.4: Chiéu dai va sb luong rang ¢ hai mau ca c6 kich thudc giong nhau
TT Chiéu | Chiéu cao cia rang (mm) S6 lugng rang
dai Ram ham Réng ham Ram ham Réng ham
tong trén duoi trén dudi
(mm) | Min | Max |Min |Max |Trai |Phai |Trai |Phai
1 255 11 2,0 1,0 2,2 29 30 30 30
2 253 04 0,9 0,5 1,0 30 30 30 30

Ghi chii: (1) — cd bi di hinh; (2) — cd binh thwong; Min — nhé nhdt; Max — I6n
nhdt
3.2.2. Thanh phan lodi ciia giong cd Ty ba Pterygoplichthys
3.2.2.1. Dinh danh, xdc dinh thanh phdan loai bang phwong phdp hinh thdi

Két qua dinh danh dya trén mé ta hinh thai ngoai (c4c van trén mat bung, mau
sac co thé) va phan tich cac chi tiéu do - dém theo khoa phan loai ciia Ambruster va
Page (2006) [2] cho thay: Thanh phan loai ctia giéng Prerygoplichthys & cac thiy vuc
mién Nam Viét Nam gom 2 loai 13 Prerygoplichthys pardalis (Castelnau, 1855); P
disjunctivus (Weber, 1991) va nhom trung gian giita hai loai ké trén (c6 thé 1a con lai
gitta hai loai ké trén) (Hinh 3.7).
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Loai P. pardalis c6 dac diém nhan dang chinh la cac doém (den) ¢ mat
bung rdi rac, cac doém nay co thé két hop lai vo1 nhau, nhung theo quy luat
khéng qua 5 diém (Hinh 3.7a, Hinh 3.9). Cac dém den nay co cac kiéu hinh
kha da dang nhu d6m hinh tron, oval, ddm vong tron, d6m ngii gidc... (Hinh
3.9). Trong khi d6, loai P. disjunctivus c6 cac diém den trén mit bung két hop
lai v&i nhau thanh cac duong van va mang ludi (Hinh 3.7b, Hinh 3.10). Céc
duong van ndy ¢ thé 1a cac van sang trén nén toi hodc cac van tdi trén nén sang
(Hinh 3.8). Két qua xac dinh hinh thai ngoai ctia 2 loai ndy pht hop voi mé ta
cua Ambruster va Page (2006) [2].

(a)

Hinh 3.7: Cac kiéu hinh thai mit bung cua ca Ty ba: (a) — Pterygoplichthys
pardalis (Cac cham den 10i rac); (b) — P, disjunctivus (Cac dudng van) va (c)
— P pardalis x P, disjunctivus? (g0m cac duong van va cac chim den roi rac)
Tuy nhién, vo1 su bién d6i kiéu hinh rat da dang cua cac loai
Pterygoplichthys spp., cac mau thu duoc co rat nhiéu kiéu hinh trén mit bung
13 trung gian giira hai loai P. pardalis va P. disjunctivus va cac ca thé nay c6 thé

1a con lai gitva P. pardalis x P. disjunctivus. Cu thé, trén mat bung cia nhom
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trung gian c6 ca cac duong van va cac ddm riéng biét hoic cac dém riéng biét
v6i cac dudng van duogc tao thanh tir trén 5 dém két hop lai v6i nhau (Hinh
3.7¢, Hinh 3.11).

Do do, viéc dinh loai to1 loai dya trén khoa phan loai ctia Armbruster va
Page (2006) tré nén khé khin ddi voi cac ca thé thu dugc ¢ kiéu hinh trung
gian gitta hai loai P. pardalis x P. disjunctivus. Trong nghién ctru ndy, tir két
qua dinh danh dya vao hinh thai ngoai da xac dinh dugc hai loai P. pardalis, P
disjunctivus va nhom trung gian gitra hai loai P. pardalis % P. disjunctivus. Céac
nghién ctru trude dy cho thiy, & cac thiy vuc Viét Nam hinh thai ngoai cta ca
Ty ba thudong bién doi rat da dang theo diéu kién moi truong [11]. Dé 1am 1o
co su khac biét gitra cadc nhém loai thu duoc, phép phan tich phan biét duoc

thuc hién.

Hinh 3.8: Cac dang nén va kiéu van ¢ ca Ty ba loai P. disjunctivus: (a) — van

den trén nén trang; (b) — van trang trén nén den
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Hinh 3.9: Mot s kiéu van bung ctia P, pardalis (P1 — P8) & mién Nam Viét Nam
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Hinh 3.10: M6t s6 ki€u van bung cua P. disjunctivus (D1 — D6)

Nam Viét Nam

o
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(H6)

Hinh 3.11: Mot s6 kiéu van bung ctia nhom trung gian giira hai loai P. disjunctivus x P. pardalis (H1- H6) & mién Nam Viét Nam
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Phan tich phan biét timg budc theo nhom dura trén cac chi tiéu do va dém
cho thiy, phan b6 khong gian c6 su phan ving dang ké giita cac loai thudc
gidng Pterygoplicthys va nhém trung gian gitta hai loai (Hinh 3.12). Tap hop
céc chi tiéu dong gdp quan trong nhat cho viéc phan loai ca Ty ba thu dugc va
nhém trung gian gitta ching bao gém § chi tiéu (dwa trén 32 chi tiéu do va 6
chi tiéu dém duogc phén tich), gdm: chiéu dai gbc vy hau mén, chiéu dai vay
m&, khoang cach tir viy m& dén trén vay dudi, chiéu cao cudng dudi, khoang

cach vay lung téi vay bung, khoang cach sau 6 mat, chiéu dai rau va s6 lugng

tia vay lung (Bang 3.5).
6 -
O Pterygoplichthys pardalis
5+t 0O Pterygoplichthys disjunctivus
+ P.disjunctivus x P. pardalis (?)
4 © 0
3 o, O
o M o0
2 o
N [m] %o (@]
1 i S% 08 ° o
o + ¥ 0% o
4 ot Ot 4 o S
Lo +H + 8
Of O s Uno &
o (i + _:hh'+ o oO®
-1 % + Pl- T+ © (%O
+ ++ (o)
2] fied
+ +
-3 O ++
-4 - - - - - -
-6 -4 -2 0 2 4 6
Root 1

Hinh 3.12: Phan b6 theo nhom céc chi tidu do (7 chi tiéu) va chi tiéu dém (1
chi tiéu) ctia cac loai thudc gidng Prerygoplichthys theo chirc ning phan biét
thi nhat (Root 1) va thir hai (Root 2). Root 1 > 0 14 chiéu dai gdc vay hau mon,
Root 1< 0 13 s6 tia vay lung va chiéu dai rAu. Root 2 > 0 1a khoang cach sau 6
mat, khoang cach tir vay m& dén trén vay dudi va khoang cach giita vay lung -

vay bung; Root 2 <0 chi¢u dai vy md va chi€u cao cuong duoi.
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Tir két qua phén tich phan biét timg budc cac dic diém hinh théi cho

thay, viéc xac dinh thanh phan loai ca Ty ba va nhém trung gian gitta cac loai

thu duoc rat dang tin cay (p < 0,001). Chi s6 Wilks’ Lambda tir 0 dén 0,110

(Bang 3.5). Ty 1& dinh danh chinh xé4c céac loai thudc giong Pterygoplichthys va

nhom trung gian giita hai loai c6 d6 chinh xac 1én t6i gan 98% (Béang 3.6).

Bang 3.5: Két qua phan tich phan biét hinh thai caa ca Ty ba

Pterygoplichthys spp.

Wilks’ Lambda: 0,110 approx, F (58,592) = 20,492

p < 0,0000

Chi ti€u F- Dung

Wilks” | Partial p _ R?

remove sai (1-
Lambda | Lambda
(2,296) R?)

Chiéu dai chuan 0,111 0,994 0,936 | 0,393 | 0,203 | 0,797
Chiéu dai trudc vay

0,111 0,999 0,105 | 0,900 | 0,176 | 0,824
lung
CD: nap mang — Vay

0,112 0,992 1,249 | 0,288 | 0,094 | 0,906
lung
CD: nap mang — Vay

0,111 1,000 0,078 | 0,925 | 0,103 | 0,897
nguc
CD tia cung vay

0,111 0,998 0,290 | 0,749 | 0,828 | 0,172
nguc
CD tia cung vay

0,112 0,989 1,695 | 0,185 | 0,553 | 0,447
bung
CD cudng duodi 0,111 0,999 0,122 | 0,885 | 0,611 | 0,389
CD tia cung vay hau

X 0,112 0,991 1,386 | 0,252 | 0,656 | 0,344

mon
KC: vay lung — vay

0,113 | 0,981 2,823 | 0,061 | 0,288 | 0,712
nguc
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Chi tiéu

CD tia ciing vay
lung

CD gbc vay hau
mon

CD gbc vay lung
KC vay lung — vay
mo

CD vay m&

KC vay mé-trén
vay duoi

Chiéu cao cudng
duoi

KC vay mo-duoi
vay duoi

KC vay lung-vay
hau mon

KC vay lung-vay
bung

Chiéu dai dau
Khoang cach sau 6
mit

Puong kinh 6 mat
Chiéu dai mém

Chiéu dai rau

Wilks’ Lambda: 0,110 approx, F (58,592) = 20,492

p < 0,0000
) F- Dung
Wilks® | Partial p _ R?
remove sai (1-
Lambda | Lambda
(2,296) R?)
0,111 | 0,996 0,631 | 0,533 | 0,763 | 0,237
0,113 | 0,979 3,137 | 0,045 | 0,610 | 0,390
0,111 | 0,993 1,092 | 0,337 | 0,307 | 0,693
0,111 | 0,994 0,861 | 0,424 | 0,121 | 0,879
0,114 | 0,972 4,287 | 0,015 | 0,827 | 0,173
0,113 | 0,977 3,466 | 0,033 | 0,320 | 0,680
0,113 | 0,978 3,287 | 0,039 | 0,606 | 0,394
0,112 | 0,984 2,451 | 0,088 | 0,295 | 0,706
0,111 | 0,998 0,369 | 0,692 | 0,245 | 0,756
0,114 | 0,969 4,745 | 0,009 | 0,378 | 0,622
0,112 | 0,989 1,703 | 0,184 | 0,184 | 0,816
0,114 | 0,973 4,069 | 0,018 | 0,578 | 0,422
0,111 | 1,000 0,013 | 0,987 | 0,665 | 0,335
0,111 | 0,995 0,754 | 0,471 | 0,846 | 0,154
0,114 | 0,974 4,004 | 0,019 | 0,651 | 0,349
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Chi tiéu

Chiéu cao dau
Khoang cach 2 miii
Khoang cach 2 mat
Chiéu rong nguc
S6 lwong tia vay

nguwc

Wilks’ Lambda: 0,110 approx, F (58,592) = 20,492

p < 0,0000
) F- Dung
Wilks® | Partial p _ R?
remove sai (1-
Lambda | Lambda
(2,296) R?)
0,111 | 0,993 0,994 | 0,371 | 0,533 | 0,467
0,111 | 0,992 1,191 | 0,305 | 0,851 | 0,149
0,111 | 1,000 0,032 | 0,968 | 0,612 | 0,388
0,111 | 0,998 0,305 | 0,737 | 0,221 | 0,779
0,536 | 0,180 7,031 | 0,001 | 0,769 | 0,231

Ghi chu: Cac chi tiéu do duoc dinh nghia nhu trong bang 2. F remove

(F logi trir) — Tiéu chi F lién quan dén loqi trir ddc tinh khéi phép phan tich; p

la mikc y nghia cia tiéu chi F; R? la hé so gidi thich. Cdc gid tri ciia cdc chi

tiéu hinh thai déng gop dang ké cho phép phan tich phdn biét dwoc in dgm. CD
— chiéu dai; KC — khodng cdch.

Bang 3.6: Ma tran phén loai ca Ty ba Pterygoplichthys spp. thu duge ¢ mién

Nam Viét Nam theo cac dic diém hinh thai.

TT _ o P. pardalis x Tile
P. pardalis | P. disjunctivus L

P. disjunctivus? (%)

; = 0 3 96,0

5 0 209 1 99,5

Téng 73 211 43 97,9

Ghi chi: Thir tir s6 1, 2, 3 ¢ ¢t TT (thet tw) tirong g véi ma tr@n phdn

logi cua loai P. pardalis, P. disjunctivus va cé thé con lai P. pardalis x P.

disjunctivus?

Hién nay, cac khoa phan loai va h¢ théng phan loai ctia ho c4 da tron

Loricariidae van dang tiép tuc dugc thdo luan. Khoa phan loai tdi loai thude
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gidng Pterygoplichthys ciing chu yéu dua trén sy khac biét vé tiéu chi mau sac
va mot phan nho ty 1¢ cac phép do dém cac chi tiéu [2], [3]. C6 rat nhiéu quan
diém cho ring co hién twong con lai giita hai loai P. pardalis x P. disjunctivus
[6], [35] va khong loai trir diéu nay xay ra & cac thity vuc Viét Nam. Vi vay, dé
dinh danh chinh x4c thanh phan loai ca Ty ba, phuong phap dinh danh bang di
truyén phan tir ciing duoc thuc hién.

3.2.2.2. Pinh danh, xdc dinh thanh phan lodi bang phwong phdp di truyén phan
tw

Két qua phan tich di truyén phan tir ciia ca Ty ba & mién Nam Viét Nam
da khang dinh tinh chinh x4c ctia viéc phan loai loai bang phwong phap hinh
thai gom hai loai 1a P. pardalis va P. disjunctivus. Str dung gen mtDNA 1a mot
phuong phéap dinh danh chinh xac dé xac dinh loai [107] ma nhiéu nghién ctru
khac trude d6 da ap dung [6], [72]. Trong qua trinh dinh loai, cac khuyén nghi
vé dinh danh loai duoc xem xét can than [108]. Phan tich di truyén phan tir cho
thay su hién dién cia mot sé dong phat sinh loai trong cac mau ca Ty ba & Viét
Nam (Hinh 3.13 va Hinh 3.14).

Ca Ty ba P, pardalis & cac thuy vue & mién Nam Viét Nam duoc dai dién
boi1 nhanh P1 va P3 (theo thuat nglt cua Wu va cdng su, 2011 [6]), trong do
nhanh P1 duoc chia thanh hai nhdnh nho khac nhau, P1-1 va P1-2 (Hinh 3.13).
Céc dai di¢n cua nhanh P2 va P4, dugc mo ta trude day cho ca Ty ba thu dugce
& céac thity vuc cua Pai Loan [6], khong dugc tim thay trong nghién ctru nay.
Tuy nhién, c6 hai mau thu duoc tir cac thuy vuc ¢ tinh Pik Lik (199DL va
206DL) khé gan voi loai P multiradiatus (mic du ching dugc xac dinh rd rang
1a P pardalis bang hinh thai hoc) (Hinh 3.13: & trinh ty 5*). Hién tuong ndy c6
thé duoc giai thich boi nhitng han ché cua cac khoa phan loai hinh thai dbi véi
ca Ty ba va ciing nhu hé qua cua viée lai tao giita cac loai kha pho bién [7].

Viéc xac dinh hinh thai cua con lai thuong don gian ddi véi con lai thé
hé tha nhat. Tuy nhién, trong truong hop lai nguoc va két qua ciia phép lai khac
dong, viéc dinh danh dung céc loai thé hé F, - chi co thé thuc hién duoc bang

mot bo ky tu [109]. Trong truong hop ndy, bo gen cta ty thé di truyén theo dong
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me va viéc st dung cac vi tri loci nuclear bod sung trong phan tich co thé khong
phai luc nao ciing cung cip day di d6 phan giai vi cac 1y do sinh hoc phan tir

[110].

clades

O s
P. disjunctivus D1-1 10py  106PY
Ne 055343835’ «— 1 pi1 | 2
P. disjunctivus D1-2 Tssmp MRt E
e 200 2880 3
P. disjunctivus D2 k731741 4SDN §
by ik i o2 | £
. . . .E
P. disjunctivus D3 K77 has - w2 |8
01KH o
24 04KH
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Hinh 3.13: Cay phat sinh loai cho tRNA-Glu — cyt-b — tRNA-Thr locus. Cay
siéu ma tran Bayesian v6i nhom ngoai Hypostomus tham chiéu duoc hién thi.
Két qua phan dinh bang cac phuong phap (ABGD, bGMYC, mPTP) dugc hién
thi dudi dang cac cot két hop. Cac mau dang ngd duoc danh dau «*». Cay thu
gon phan nhanh chtra thong tin gid tri xac sudt hau nghiém cho BI (chit s6 dau

tién) va gia tri bootstrap cho Maximum likelihood - ML (chif s6 thir hai), n=115
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Do d6, khong thé kh'fmg dinh vé su hién dién cta loai P multiradiatus
trong cac thuy vuc Viét Nam, mac du khong thé loai trir su ton tai cua loai nay
va céc con lai cua no (it nhat, didu nay duoc ching minh qua dong ty thé da
dugc phat hién). Can luu ¥ rang, cong bd trude diy di ghi nhan ¢ song Mé
Kong, mién Nam Viét Nam mot cé thé thude giéng ca Ty ba va dugc dinh danh
1a P. multiradiatus [9].

Trong céc thiy vuc & mién Nam Viét Nam, loai P, disjunctivus dugc dai
dién boi cadc nhadnh D1 va D3 (theo phan loai cia Wu va cong su, 2011), trong
khi nhanh D1 dugc chia thanh hai phan nhanh. Phan nhanh D1-1 thudc nhanh
D1 thyuc su phd bién & Pong Nam A, trong khi cac dai dién cua phan nhanh
D1-2 trudce day chi duge ghi nhan ¢ An Do [111].

Phan tich hinh théi va di truyén da chi ra rang, c6 su bién d6i kiéu hinh
va kiéu gen khac nhau & mot s6 ca thé thu duoc. Piéu nay cho thay, kha ning
cao ¢6 hién tuong con lai giita hai loai P. pardalis va P, disjunctivus. Co thé ké
dén nhu cé thé 113PY thu dugc & tinh Pht Yén, c6 céc dic diém dinh danh hinh
thai dic trung cua loai P. disjunctivus, con b gen ty thé cua loai P, pardalis,
thudc dong phat sinh loai P1 (Hinh 3.13: ¢ trinh ty 3*). Tuong tu, cac ca thé lai
tiém an dugc ghi nhan trong dong phat sinh loai P2 tir Quan dao Philippine
(Hinh 3.13: trinh ty s6 4*). Cac con lai tuong tyu ciing dugc tim thdy & Pong
Nam A [112]. Trong trudng hop nay, c6 thé gia dinh rang mau 113PY la phép
lai Fyi1 cia P. pardalis % P. disjunctivus. Trinh tu cua P. anisitsi (KT239003-5
tir GenBank) [113] va bd gen ty thé hoan chinh ctia Hypostomus plecostomus
(NC_025584 tir GenBank) [85], duoc mé ta trude do, ciing ¢ thé 1a cac con lai
(Hinh 3.13: trinh ty s6 1* va 2*). Tuy nhién, khi xem xét loai P. anisitsi (Hinh
3.9: trinh ty sb 2%), co thé théy su khac biét di truyén khong dang ké gifra loai
P, anisitsi va P, disjunctivus, ddy 1a nhiing loai phan biét rd vé hinh thai. Su
khac biét gitra cac loai nay cha yéu tap trung trong ving diéu tiét (regulatory
region) cia mtDNA [71]. Nhitng khac biét nho vé gen tuong tu giita “céc loai
dic trung” (cac khac biét nay thudng 16 rang vé dic diém hinh thai va sinh thai)

cling dugc tim théy O cac loai ca khac [114]. Do c6 trinh tu hoan chinh cta bo
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gen ty thé NC_025584 [85] tir GenBank (Hinh 3.13: trinh ty s6 1 *), c¢6 thé
khang dinh vé viéc dinh danh chua dung cia mau dugc cho 13 loai Hypostomus
plecostomus. That khong may, nhom tac gia [85] da khong cung cép cac dic
diém dinh loai cia mau nay va khong thuc hién phan tich so sanh céc trinh tu
thu dugc. Tuy nhién, bo gen ty thé NC 025584 [85] rd rang thudc vé loai
Pterygoplichthys disjunctivus dga vao cd ma vach COI cyt-b, ADN va dua vao
két qua so sanh (align) toan bo bo gen cia nBLAST. Piéu nay c6 thé 1a do b
gen ty thé cta P, disjunctivus da duoc st dung lam bo gen tham chiéu chua tét
[85], dan dén sy lip rap sai contig véi cu ly khong di hodc viée cai dat chuong
trinh chua chinh xac. Mot nguyén nhan khéac c6 thé 1a do trinh tu nay khong
phai ctia Hypostomus plecostomus, ma la ctia con lai gitta P. disjunctivus x H.

plecostomus.

Pterygoplichthys disjunctivus

Pterygoplichthys pardalis group

group

P. multiradiatus

o P. ambrosettii

AN

outgroup

Hinh 3.14. Mang lu6i Haplotype dugc xay dung cho locus tRNA-Glu - cyt-b -
tRNA-Thr. Cac dong phat sinh loai dbi voi loai P. pardalis (diém danh dau
mau xam nhat, chit P) va ddi véi loai P. disjunctivus (diém mau xam dam, chit

cai D). dau “*” — vi tri cac trinh tu nghi ngo
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Tir két qua phan tich hinh thai va di truyén cic mau ca thu duoc co thé
khang dinh chinh x4c thanh phan loai c4 Ty ba & mién Nam Viét Nam gom 2
loai 1a Pterygoplichthys disjunctivus va P. pardalis. Mac du, dua vao hinh thai
ngoai cho thdy c6 nhém hinh thai trung gian giita hai lodi P. pardalis x P
disjunctivus va phan bd khong gian c6 su phan ving nam giita 2 loai P. pardalis
va P, disjunctivus. Diéu nay dit ra gia thuyét co hién twong con lai giita hai loai
ké trén & cac thuy vuc mién Nam Viét Nam. Hién tuong con lai gitra hai loai
Pterygoplichthys pardalis x P. disjunctivus ciing d3 duoc bao céo ¢ nhiéu qudc
gia trén thé gidi [6], [35]. Mic du, c6 mot s6 mau thu duge 1a P, pardalis (mau
199DL va 206DL) vé mit di truyén khé gan véi loai P multiradiatus hay c6 su
biéu hién vé kiéu hinh va kiéu gen khac nhau & mau 113PY v.v.. Tuy nhién, két
qua phan tich di truyén trong nghién ctru ndy chua cung cap day dit minh chtng
vé hién tugng con lai ndy. Van dé nay can duoc giai quyét bang cac nghién ctru
thuc nghiém lai tao trong cac bé thi nghiém va cac phan tich di truyén phan tir
sau hon.

Nhitng nghién ctru trude ddy cho thiy cac loai ca Ty ba co stre sinh san
kha 16n, ting trudng nhanh [31], [38], [46]. M6t sé nghién ctu trude diy vé
didc diém sinh san va tiang truong cua ca Ty ba ¢ Viét Nam chua cung cap day
du cac thong tin can thiét. Cac két qua dy du vé cac dic diém sinh san, tuong
quan giira chiéu dai va khéi luong cua ca o cac dang thay vuc dic thu s& dugc
trinh bay dudi day. Ca Ty ba ¢ hai dang thuy vuc dac thu 1a nudc chdy (song
Dinh) va nudc tinh (hd Sudi Trau) duoc nghién ciru trong vong mot nim dé xac
dinh cac dic diém sinh hoc nay.

3.3. Kich thwéc, twong quan giira chiéu dai - khdi lweng va sinh hoc sinh
san caa ca Ty ba P. disjunctivus ¢ séng Dinh va hé Sudi Trau
3.3.1. Kich thweéc ciia cd Ty ba & séng Dinh va hé Suéi Trau

Chiéu dai tong L, cua P, disjunctivus & song Dinh: C4 cai: 177 - 451 mm
(trung binh: 310,12 + 4,70 mm); C4 duc: 183 - 479 mm (trung binh 327,33 +
4,54 mm). O hd Subi Trau: Ca cai: 82 - 313 mm (trung binh: 200,99 + 2,94
mm); Ca duc: 88 - 316 mm (trung binh 211,54 + 2,93 mm) (Bang 3.7). Két qua
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tir cac kiém dinh phan bb chuan Shapiro-Wilk chi ra rang dit liéu L, khong tuan
theo quy luat phan bd chuan (d6i voi ca 4 kiém dinh Shapiro-Wilk, gia tri p <
0,05) (Hinh 3.15 va Bang 3.7).

n _ 0,008 ] ]
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Hinh 3.15: Biéu do phan phéi méat d6 chiéu dai té)ng 0 ca duc va ca cai P
disjunctivus tai song Dinh va ho Sudi Trau: (a) — C4 duc séng Dinh; (b) — Ca
cai song Dinh; (¢) — Ca duc hd Sudi Trau; (d) — Ca cai hd Sudi Trau.

Kiém dinh Kruskal-Wallis (p < 0,001) cho thy c6 su khéc biét thong ké vé
L trung binh giita cac thity vuc: c6 su khac biét thong ké vé Litrung binh gitra ca
duc va ca cai ¢ song Dinh (p < 0,01), duc va cai & hd Subi Trau (p <0,01), ¢4 céi
& song Dinh va ¢4 cai ¢ hd Subi Trau (p < 0,001), ca duc ¢ song Dinh va ca duc &
hd Sudi Trau (p < 0,001). Kich thudc Licd xu hudng ting & ca ca duc va ca cai

song & song hon so voi hd chira (Hinh 3.16 va Bang 3.7).
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Nghién ctru nay tim thay su khac biét vé kich thudc cua P. disjunctivus
tur hai thuy vue. No6i chung, ca con duc va con cai P. disjunctivus tir moi truong
sdng nude chay (song Dinh) déu 16n hon so v6i méi trudng nude tinh (hd Sudi
Trﬁu). Su khac biét vé ché do thuy van va chét lugng moi truong nude ¢ hai
thuy vuc (phu luc 9) c6 thé dan dén sy khac biét vé nguén thurc an, ham luong
oxy hoa tan, noi cu tri va su canh tranh giira cac loai dan dén kich thudc khac

nhau ¢ hai thuy vuc.
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Pywc Song Dinh Cai Song Dinh  Pywc H6 Sudi Trau  Cai HO Sudi Trau
Pja diém thu miu

Hinh 3.16: Boxplot (duong ngang & hop: trung vi, gia tri ciia phan tu thir nhat
va thur 3, thanh ding 1a gié tri bién trén va dudi; cac chdm 14 céc gia tri ngoai
bién) vé kiém dinh Kruskal — Wallis chiéu dai tong cta ca duc va ca cai
P, disjunctivus & song Dinh va hd Sudi Trau (¥*: p < 0,01; ***: p <0,001)
3.3.2. Twong quan giira chiéu dai — khoi lweng

Tuong quan giita chiéu dai va khoi luong ca duoc trinh bay ¢ Hinh 3.17

va Bang 3.7.
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Ca dyuc ¢ song Dinh: W = 0,00005 L2%, R2=0,94,n=190,p~0

C4 cai ¢ song Dinh: W = 0,000023 L282 R2=0,93,n =169, p ~ 0

Cé duc ¢ hd Sudi Trau: W =0,000035 L2 R?2=0,93,n=147,p~0

Ca cai ¢ hd Sudi Trau: W = 0,000039 L2, R2= 0,94, n = 156, p ~ 0

Tat ca cc tham sb sinh truong b déu khéac biét c6 ¥ nghia thong ké so
v6i gia tri tham chiéu b =3 & ca ca duc va ca cai ¢ hai thuy vuc nghién ctru (ca
duc & song Dinh: t = - 6,94; df = 188; p = 6,16 x 10; ¢4 cai ¢ song Dinh: t =
-2,99; df = 167; p = 0,003; ca duc ¢ ho Sudi Trau: t = - 4,76, df = 145, p = 4,6
x 10 ca cai & ho Sudi Trau: t = - 5,54, df = 154, p = 1,93 x 107). Két qua chi
ra rang ca c6 xu hudng ting truong vé chiéu dai nhanh hon khdi luong & ca ca

duc va ca cai P. disjunctivus ¢ cac thiy vuc nghién ctru (Bang 3.7).
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Hinh 3.17: Tuong quan giita chiéu dai va khéi luong co thé ca Ty ba & song
Dinh va hd Sudi Trau. (a) — C4 duc séng Dinh; (b) — C4 cai séng Dinh; (c) — Ca

duc ho Suoi Trau; (d) — Ca cai ho Sudi Trau
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Ca ca dyuc va ca cai P. disjunctivus danh bat dugce ¢ song Dinh (nudc
chay) va hd Sudi Trau (nudc tinh) trong nghién ciru ndy déu ting trudng vé
chiéu dai nhanh hon khéi luong (b = 2,66 — 2,82), diéu nay chi ra rang nhiing
con c& nay c6 xu hudng thon hon khi ching sinh trudéng trong céc thuy vuec.
Tang truéng nay cling duoc ghi nhan & loai P. pardalis tir song Langat,
Malaysia (b =2,538 +£0,039) [41] va Pterygoplichthys spp. tir 6 thiy vuc ¢ tinh
Guangdong, Trung Quéc (b = 2,515 —2,973) [49].
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Bang 3.7: Tuong quan giira chiéu dai va khéi luong P, disjunctivus

Lin-L Whin-Wmax Kiéu
. Gié6i i e (9) ) p of : L
Thiy vuc , (mm) a b Clb) R : t-test sig tang
tinh (Mean regression .
(Mean + SE) + SE) troeéng
Duc 183-479 53-767 0,00005 2,66 2,57- 0,94 <2,2x10'® <6,16 X Na
(n=190) (327,33 + (275,76 £ 2,76 101
4,54) 10,91)
Song Dinh
Cai 177-451 44-767 0,000023 2,82 2,70- 0,93 <2,2x10% 0,003 Na
(n=169) (310,12+ (275,16 + 2,94
4,70) 10,91)
Duc 88-316 5,62-219  0,000035 2,70 2,58- 0,93 <2,2x107'®  <4,60 x Na
(n=147) (211,54 + (70,96 + 2,82 10°®
Hb Sudi . 2,93) 2,59)
Triu Cai 82-313 4,6-245 0,000039 2,70 2,58- 0,94 <2,2x10% 1,93x 107 Na
(n=156) (200,99 + (67,30 £ 2,81
2,94) 2,58)

Ghi chii: Gia tri nho nhat (min) - gia tri 16n nhat (max) cua L,va W,, CI(b): khoang tin cay 95% ctia gia tri b; R%: hé s6 giai

thich, p of regression 1a murc y nghia ctia phuong trinh hdi quy, t-test sig 1a mirc ¥ nghia cua kiém dinh t giita gi tri b c6 khac biét

mang y nghia thong ké so véi gid tri tham chiéu 3. Na — Tang truong vé khéi lwong cham hon chiéu dai.
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3.3.3. Ty l¢ gidi tinh

Ca Ty ba loai P, disjunctivus thu dugc c6 thé phan biét duc cai bang mat
thuong ¢ kich thudc kha nho (L; = 8 cm). Ty I¢ duc cai cua cd Ty ba thu duoc
& song Dinh 1a 1,12:1 va ty 1& duc cai & hd Sudi Trau 14 0,96:1. Nhu vy, ty 16
duc cai cia ca Ty ba tir ca song Dinh va hd Sudi Trau déu gan nhu 1:1 (prop. test;
p>0,05). Khong c6 su khac biét c6 ¥ nghia théng ké vé ty 18 dyc céi ¢ hai thay
vuc (0,53; 0,49) (prop.test; p > 0,05). Két qua nay tuong tu véi ty 1é gidi tinh
ctia loai P. disjunctivus & song Marikina, Philippines [115]. Tuy nhién, s luong
cé cai P, disjunctivus thu duge nhiéu hon ca duc ving dat ngap nudc phia dong
Kolkata (An Do) [5], [25], [34] va cé cai Pterygoplichthys spp. cling nhiéu hon
ca dyc ¢ song Peninsular (Malaysia) va song Kaoping (Pai Loan) [5], [25]
3.3.4. Cdc giai doan phat trién tuyén sinh duc cdi

Cac giai doan phat trién tuyén sinh duc cai dua trén hinh thai ngoai va
dic diém mo hoc cua buéng trung duoc trinh bay & Bang 3.8 va Hinh 3.18. Ca
Ty ba loai P. disjunctivus & cac thuy vie mién Nam Viét Nam gém 6 giai doan
phat trién tuyén sinh duc.
Bang 3.8: Cac giai doan phat trién tuyén sinh duc cai cta P, disjunctivus.

Gial

Dac diém hinh thai ngoai va mé hoc budng trirng
doan

Budng trimg c6 mau hong nhat dén trong sudt, rat manh. Thanh budng
trieng rat mong, khong thé nhin thay cac té bao trimg bang mat thudng.
Mo hoc, cac té bao trimg day dic, lién két chit ché voi nhau. Chu yéu

la cac noan nguyén bao — Oogonium (Oo0) (Hinh 3.18a).

Budng trimg ¢6 mau vang nhat dén mo dyc. Cé cic mach mau 16n
hon, khong thé nhin thay té bao tring bang mat thuong qua mang
trimg. Mo hoc, cac té bao trimg phat trién, nhan chiém khoang % dién

tich, rat it khong bao (Hinh 3.18b).
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Giali . 3
q Pac diém hinh thai ngoai va mé hgc buong trirng
oan

Budng trimg phat trién 16n hon, c6 mau vang sang, c¢6 thé nhin thay té
i bao trimg bang mat thuong (budng trimg bao gdm ca trimg giai doan
I va giai doan III). M6 hoc, té bao trimg ting nhanh vé kich thudc,

bit mau hong nhat véi Hematoxylin va Eosine (Hinh 3.18c).

Budng trimg gan tham gia sinh san, c6 mau vang ddm hon (vang rom,
vang do dén mau long do trimg ga), mot mach mau 16n co thé nhin
IV thdy doc budng trimg. M6 hoc, kich thudc té bao trimg gan nhu dat
cuc dai, chtra cac hat noan hoang day dac, noan bao bat mau tim dam

v6i Hematoxylin va Eosine, nhan hoan toan tan bién (Hinh 3.18d).

Budng trimg tham gia sinh san, mot phan trimg da roi xuéng xoang
V  bung, cic té bao trimg c6 thé tach rdi va an nhe vao bung thay tring

chay ra.

Vi Budng trimg sau khi tham gia sinh san, mau tim dén mau hong dam,
nhin nheo, thanh budng trimg day, ¢ thé con sot lai mot it trimg nho.

Trong nghién ctru ndy, 6 giai doan phat trién tuyén sinh duc cua P
disjunctivus danh bt tir song Dinh va hd Subi Trau da duoc mo ta tuong tu voi
Jumawan va Herrera (2014)[115]. Tuy nhién, viéc str dung thong s6 chiém thé
tich ctia budng trimg so véi khoang bung nhu mét chi sé dé xac dinh cac giai
doan phat trién tuyén sinh duc theo Jumawan va Herrera (2014) 1a khong phu
hop ddi véi loai nay & song Dinh va ho Subi Trau. Bai vi, hinh thire sinh san
ctia chiing thay d6i da dang va chi s6 GSI & ca trudng thanh dao dong 16n. Bén
canh d6, mot s cé thé co tuyén sinh duc & giai doan IV chiém thé tich nhé so

v6i khoang bung (chi tir 15% dén 20%).



Hinh 3.18. Hinh thai ngoai va cu trac mé hoc budng trimg cac giai doan
phat trién tuyén sinh duc ciia ca Ty ba

Ghi chu: (a), (b) — giai doan [; (c), (d) — giai doan II; (e), (f) — giai doan III; (g), (h) — giai doan IV; (i)
— giai doan V va (k) — giai doan VI; Evtg -- Tring ¢ giai doan sém cua qua trinh tao noan hoang; Avtg: Triing
& giai doan nodn hoang cuc dai; Mili tén 1 -- Nodn nguyén bao (Oo); Miii tén 2 -- Thanh vo cua budng tring;
Mii tén 3 -- Tring & giai doan tién phat trién nodn hoang; Miii tén 4 -- Trirg & giai doan phat trién nodn hoang;
Miii tén 5 -- Hat noan hoang ¢ giai doan triing phat trién cuc dai



76

3.3.5. Mua vu sinh sdan

Ty 1é thanh thuc sinh duc cta ca Ty ba kha twong ddng & ca hai thay vue.
Tuy nhién, ty 1& ndy thay di giita cac thang trong nam. Ty 1 ndy cao hon trong
khoang thoi gian tir thang 4 dén thang 10 so véi thang 11 dén thang 3, cao nhat
vao thang 8 (100%) va thap nhat vao thang 2 (<10%) (Hinh 3.19a). Tuong tu,
chi s6 GSI cao nhit dat 16,63 £+ 1,25% ¢ cé thu tir song Dinh va 8,48 + 1,12%
& ca tir ho Subi Trau di dugc ghi nhan trong thang 8. GSI thap nhit vao thang
2 (0,46 + 0,07%) ddi voi song Dinh va thang 4 (0,04 + 0,03%) ddi voi Sudi
Trau (Hinh 3.19b).
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Hinh 3.19. Ty 1& phan trdm thanh thyc sinh dyc (III-V) theo thang (Hinh a) va
su thay ddi theo thang chi s6 GSI (%) cta ca Ty ba (Hinh b)

Nhu vy, ca Ty ba séng & cac thiy vuc ndy gan nhu sinh san quanh nim,
muia sinh san kéo dai tir thang 4 dén thang 10 va dat dinh vao mua hé cac thang 7,
8 (Hinh 3.19). Két qua nay tuong d6i phu hop véi nghién ciru cia Zworykin va
Budaev (2013), khi nghién ctru ¢ song Dinh cach day khoang 10 nam, bao cdo
cho thay ca Ty ba c6 kha ning sinh san tir thang 10 dén thang 12 (GSI: 6,59 -
15,77%) va giai doan tai phuc hoi vao thang 1 [11]. N6i chung, mua vy sinh san
cua P, disjunctivus 1a vao mua he. Vi du nhu, ¢ ho chira El Infiernillo, Mexico tir
thang 5 dén thang 11 va dat dinh tir thang 7 dén thang 10 [40] va tir thang 5 dén
thang 10 (GSI: 5,41 — 5,98%) & sudi Volusia Blue Spring, Florida, My [39], [45].
Tuy nhién, mot sb nghién ctru khac cho thdy mua vy sinh san chinh cua gidng ca

nay lai vao mua mua. Vi du nhu, & séng Marikina, Philippines 1a tir thing 6 dén
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thang 9 [42] va & ving dat ngdp nude phia dong Kolkata, An D 1a tir thang 6 dén
thang 11 [34]. Rd rang, tiy vao cac ving dia 1y va yéu to thoi tiét, P. disjunctivus
c6 thé sinh san vao cic mua khac nhau trong nam. Trong hudng tiép theo, chung
t6i s& mo rong nghién ctru vé dic diém sinh san ctia ching tai cac tinh phia Bac
Viét Nam, noi c6 diéu kién thoi tiét khac véi mién Nam Viét Nam dé so sanh mot
s6 dic diém sinh hoc sinh san gitra 2 vung dia 1y c6 khi hau dac thu ¢ Viét Nam.
3.3.6. Kich thwéc thanh thuc sinh duc ldn dau

Kich thuéc thanh thuc sinh duc 1an dau 1an dau cua ca cai & hd Sudi Trau
va song Dinh 1an luot 13 179,7 mm (130 mm Ly) va 234,3 mm (=~ 160 mm L)
(Hinh 3.20).
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Hinh 3.20. Kich thudc thanh thyc sinh duc lan dau trén 50% (Lso) ctia ca Ty
ba P, disjunctivus: (a) — Song Dinh, (b) — H6 Sudi Trau

Dac biét, kich thudc thanh thuc sinh duc trén 50% cua ca cai P,
disjunctivus & hd Subi Trau va song Dinh nho hon cac béo céo khac trén toan
thé gidi va ca thé nho nhat luc thanh thyc sinh duc & hd Subi Trau chi ¢ chiéu
dai 16,7 cm va khéi lugng 40 g. Trong khi & Nam My, nhiing con ca Ty ba ban
dia bat dau sinh san khi c6 kich thudc 25 cm, khong rd L, hay L, [31]. O Bic
My, kich thuéc thanh thuc sinh duc 50% ctia loai P. disjunctivus & hd chira El
Infiernillo, Mexico 14 19.2 cm L [40] va & sudi Volusia Blue Spring Florida,
M5 1a 26 cm L [39], [45]. O khu vuc chau A, loai P, disjunctivus & ving dat
ngap nuédc phia Kolkata, An Do 13 24 cm L, [34] va P, disjunctivus tit song
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Marikina, Philippines 1a 26 cm L [115]. RO rang, kich thudc thanh thuc sinh
duc ctia cé trong nghién ctru nay nho hon c4 ¢ ban dia va cac nghién ctru khéc.
Day c6 thé 1a dic tinh thich nghi rat quan trong cta ca Ty ba & cac thuy vuc
Viét Nam.

3.3.7. Surc sinh sdn

Stic sinh san tuyét ddi cho 1an dé thir nhét (F.,) ctia P. disjunctivus & song
Dinh va hod Sudi Trau lan luot 14 4.812 + 383 trimg/ca thé (dao dong tir 103 dén
8.208 trimg/ca thé) va 841 + 91 trimg/ca thé (150 — 1.993 trimg/ca thé) (p <
0,05). Stre sinh san twong dbi cho 1an dé thir nhat (RFy) ¢ song Dinh va hd Sudi
Trau 1an luot 1a 13,36 + 0,81 tring/g (0,69 — 21,32 trimg/g) va 12,97 + 1,19
trimg/g (3,26 — 25,23). Khong c6 su khac biét vé RF, cta ca giira cac thiy vuc
(p>0,05) (Bang 3.9).

Tong strc sinh san tuyét dbi (Fy) 0 song Dinh va ho Sudi Trau 1an luot 12
6.000 + 483 trimg/ca thé (1.303 — 10.574 trimg/ca thé) va 995 + 101 tring/ca
thé (150 — 2.255 trimg/ca thé) (p < 0,05). Tong stic sinh san twong d6i (RF,) ¢
song Dinh va ho Subi Trau 1a 16,63 + 0,92 trimg/g (7,05 — 26,00 tring/g) va
15,48 + 1,35 trimg/g (3,26 — 28,55 trimg/g). Khong c6 sy khac biét vé RF, cua
ca gitra cac thuy vuc (p > 0,05) (Bang 3.9).

Piéu thu vi 13, két qua nghién ctru cho thiy co6 sy khac biét 1on vé stc
sinh san tuyét ddi cua P disjunctivus tai song Dinh va ho Subi Trau. Mic du,
hai thily vuc nay nam gan nhau, khoang céch giita hai dia diém lay mau chi la
8 km va trong cung diéu kién khi hau va thoi tiét. Sy khéc biét vé sic sinh san
tuyét ddi ctia P, disjunctivus 1a do kich thude ca khac nhau thu duge & cac thity
vuc (Hinh 3.16), cling nhu su khac nhau gitta yéu t6 thily van va méi trudong
nudc & hai thuy vie nay cling gop phan vao su khac biét nay. Tuy nhién, su
khac biét khong con xuat hién & sirc sinh san twong d6i ctia P, disjunctivus. Stc
sinh san twong d6i cua P, disjunctivus trong nghién ctru ndy tuong duong voéi
strc sinh san twong ddi cta P, disjunctivus tir hd chira El Infiernillo, Mexico

(RF, = 12,5 trimg/g) [40] va ving dat ngdp nudc phia dong Kolkata, An Do
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(RF, = 8 — 22 trimg/g) [34], nhung 16n hon so v&i ca & sudi Volusia Blue Spring
Florida, My (RF, = 5,03 — 7,95 trung/g) [39], [45].

Chi $6 Fap/Fat (%) & song Dinh va hd Sudi Trau lan luot 14 79,83 + 2,73%
(7,90 — 92,72%) va 84,09 + 2,00% (59,26 — 100%) (Bang 3.9). Loai ca ngoai lai
xam hai P. disjunctivus da thay d6i hinh thtre sinh san ctia chung dé thich nghi véi
diéu kién méi truong ma ching xam chiém [39]. Hinh thtc sinh san cua P.
disjunctivus & mién Nam Viét Nam rat da dang. Dua vao chi s6 Fa/Fa (%) cho thiy
chiing c6 thé sinh san 1 dot (Fa/Fa= 100%) hodc sinh san nhiéu dot (Fap/Fa dao
dong tir 7,9% dén gan 100%). Trong khi, loai P. disjunctivus tir An D6 [34] va
Philippines [115] chi duoc bao cdo 1a sinh san nhiéu dot. Theo Gibbs (2017), su
thay doi chién lugc sinh san ctia ching ¢ thé duoc hiéu 13 sy thich nghi vai cac
thay d6i vé méi trudng, sinh hoc hodc dia 1y [39].

3.3.8. Duwong kinh trung

Puong kinh ctia nhom trimg kich thudc 16n nhat ¢ budng tring giai doan
IV-V cta P, disjunctivus tai song Dinh va hd Sudi Trau lan luot 1a 2,95 + 0,04
mm (dao dong tir 2,50 — 3,41 mm) va 2,58 = 0,01 mm (dao dong tir 2,42 — 2,80
mm). C6 su khac biét dang ké vé duong kinh trung binh nhom kich thuée trimg
16n nhat ¢ hai thuy vuce (Bang 3.9).

Tir cac nghién ctru trude ddy va cac két qua thu duoc 6 thé thay, o vi do
cang thap, kich thudc cia trimg ca Ty ba cang nho va stc sinh san cang 16n.
Puong kinh nhom trimg co kich thuéc 16n nhat cia ca Ty ba P. disjunctivus &
sudi Volusia Blue Spring, Florida, My tir 2,5 mm dén 4 mm, duong kinh trung
binh giai doan 2005-2007 1a 3,44 mm, giai doan 2012-2014 1a 3,01 mm [39],
[45]. Nhom trimg kich thudc 16n nhat c6 dudng kinh 12 3 - 4 mm d6i véi ca tir
song Marikina, Philippines [115] va 2,9 — 3,3 mm d6i v&i cé tir ving dat ngap
nuéc phia Pong Kolkata, An Do [34]. Con ddi voi cac thuy vuc & Viét Nam,
kich thuéc trimg nho hon trong hd chtra cho phép ca Ty ba thich nghi tét véi
cac diéu kién moi truong bat loi nhu nhiét 6 nude cao hon, muc nude thay doi
16n trong nam va su bién dong ctia cac yéu té moi trudng khac kém theo mua

khé kéo dai trong nhitng nam gan day.
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Bang 3.9: Cac thong s sinh san cua ca Ty ba P. disjunctivus tai song Dinh va hd Subi Trau tinh Khanh Hoa

Song Dinh (n=31)

Ho Sudi Trau (n=31)

Théng s6 Don vi ) ) p
TB + SE (min — max) TB + SE (min — max)

Fab Tring 4.812 +383 (103 — 8.208) 841 +91 (150 —1.993) < 0,05
Fat Tring 6.000 =483 (1.303 — 10.574) 995 £ 101 (150 —2.255) < 0,05
Fan/Fat % 79,83 + 2,73 (7,90 — 92,72) 84,09 + 2,00 (59,26 — 100) > 0,05
RFy Tring/g 13,36 + 0,81 (0,69 — 21,32) 12,97 + 1,19 (3,26 — 25,23) > 0,05
RF: Trimg/g 16,63 £ 0,92 (7,05 — 26,00) 15,48 + 1,35 (3,26 — 28,55) > 0,05
DPuong kinh nhém

mm 2,95+ 0,04 (2,50 -3,41) 2,58 +0,01 (2,42 —2,80) < 0,05

trimg 16n nhét

Ghi chii: F,, — Sinh san tuyét dbi cho 1an dé thi nhat; F, — Tong strc sinh san tuyét dbi; RF, — Sinh san twong ddi cho
lan dé tht nhét; RF, — Tong sirc sinh san twong ddi; SE — Sai s6 chudn; Gia tri nho nhat (min) - gia tri Ién nhat (max); TB —

Gi4 tri trung binh.
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3.3.9. Twong quan giiva sic sinh sdn va kich thuwéc co thé

Strc sinh san tuyét ddi c6 twong quan thuén véi khéi luong toan than (t =
7,93; p = 9,58 x 10°) v4i hé sd xac dinh R2= 0,684 bang phuong trinh (F, =
13,676 W,—290,128; n = 31) dbi vdi ca sdng trong mdi trudng nude chay song
Dinh (Hinh 3.21a). Trong méi truong nudc tinh hd Sudi Trau, stc sinh san tuyét
dbi ciing trong quan thuan véi khdi lwong toan than (t = 5,406; p = 9,14 x 10°
6) v&i hé sb xac dinh khong cao R?= 0,511 bang phuong trinh (F; = 25,015W,
—918,175; n=30) (Hinh 3.21Db).

~ F,=13,676W,- 290,128 F.=25,015W, —-918,175

R2=0,684 . 2000 R2=0,511
10000 4

8000 1500+

8000~

1000 A

4000 - 5004

Sirc sinh san tuyét d8i - F ¢(tring)

2000

Sirc sinh san tuyét déi - F ¢(tring)

(a) ZIIJD 360 460 560 660 760 5‘0 6‘0 7‘0 8‘0 9‘0 160 11‘0
Khai lwgng toan than (g) (b) Kh&i lwong toan thén (g)
4007 Log(F,) = 3,267Log(L) — 4,653 . 4
R2=0,781 o

3.2+

3.751 104

u s
=] [=2]
3 3.50 3
2.6 -
3.25 4
247 Log(F,) = 4,005Log(L,) - 6,391
R?=0,194
L ]
2.2
3.001 T T T T T T T T T T T
2.40 2.45 2.50 2.55 2.60 2.250 2.275 2.300 2.325 2.350 2.375
(c) Log(Ly) (d) Log(Ly)

Hinh 3.21: Tuong quan giira sirc sinh san tuyét doi (F,, trimg) va khéi luong toan
than (W, g). (a) — Song Dinh; (b) — HO Sudi Trau. Tuong quan giita sirc sinh
san tuyét d6i Log(F,) va chiéu dai tong Log(L,): (c) — Song Dinh; (d) — HO Sudi

Trau
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Tuong tu, strc sinh san tuyét ddi c6 twong quan thuan véi chiéu dai tong
& ca séng trong moi trudng nude chay (Log(F,) = 3,267Log(L,) — 4,653; R?*=
0,781;t=10,181; p=4,39 x 10"""; n=31) (Hinh 3.21c¢). Déi vdi ca séng trong
moi trudng nude tinh cling ¢6 tuong quan giita sire sinh san tuyét dbi voi chiéu
dai téng (Log(F:) =4,005Log(L) —6,391; t=2,597; p=0,0148; n = 30), nhung
hé sb xac dinh khé thap R>= 0,194 (Hinh 3.21d). Két qua nghién ctru cho thay,
strc sinh san tuyét d6i co twong quan thuan véi kich thude co thé (L, va W) (p
<0,05).

Nhin chung, cac két qua nghién ctru cho thay kich thudc, kha niang sinh
san va duong kinh trimg cta c4 Ty ba trong mdi truong nudce tinh nho hon so
v6i moi truong nudc chay. Mic du, ching thich nghi tot vé mit sinh thai ¢ ca
hai thay vuc ma ching xam chiém nhu su thich nghi vé sinh san, sinh truong
va duy tri quan thé mot cach t6i wu. Nhirng han ché vé diéu kién sdng trong cac
hd chtra d anh hudng dén su sinh truong va phat trién cta ca Ty ba so voi viée
sinh séng & cac dong song. Vi thé, cac nghién ctru tiép theo trong diéu kién thi
nghiém can dugc chi trong dé kiém tra cac gia thuyét thich nghi vé sinh thai
va hinh thai.

3.4. Pic diém dinh dwdng

Cac thong s vé kich thudce ca, chiéu dai éng tiéu hoa (rudt va da day) va
khéi lwong thic an ctia ca Ty ba duoc thé hién & Bang 3.10. Ca dugc phan tich
pho thirc n co chiéu dai tong trung binh khoang 25 cm (dao dong tir 10 dén 41
cm), khdi lugng co thé trung binh 148 g (dao dong tir 11 — 408 g).

Bang 3.10: Chiéu dai - khéi lugng va cac dic diém dinh dudng cta ca Ty ba

Pterygoplichthys spp.

Thong s6 Trung binh + SE Min - Max
Chiéu dai toan than, cm 2545 10-41
Chiéu dai chuan, cm 19+4 8-31
Khéi lugng co thé, g 148 + 8 11— 408
Khoi lwong thic in, g 5,24 + 0,94 0,04 — 34,35
Chiéu dai 6ng tiéu hoa, cm 277 £ 17 112 — 606

Ghi chii: SE — Sai sé chuan; Min — Gid tri nhé nhat; Max — Gid tri Ién nhat
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Twong quan chiéu dai 6ng tiéu héa va chiéu dai toan than (RLG)

Cé4 Ty ba thu dugc c6 6ng tiéu hoa rat dai, chiéu dai trung binh cua ong
tiéu hoa 277 cm (tir 112 cm dén 606 cm). Chiéu dai cua dng tiéu hoa 16n hon
khoang 12 dén 17 1an so vé6i chiéu dai toan than (RLG =7 — 12). C6 su twong
quan thuén chit ché giita chiéu dai dng tiéu hoa va chiéu dai toan than (p <
0,01) dugc thé hién & Hinh 3.22. Két qua nghién ctru cho thiy, kich thudc ca

cang 1on thi dudng rudt ca cang dai.

600 } i
500
L;=24,27 +10,69 L, o

g400 I o © o Pl _______,.-—-"'
S = 063~ p< 0,00002 3 og,?.-“ ,
'_]2300 ] 0. ~°-_'__ :_.____,.9 w7 e .

2 1 — o o i @ ) o

100F °

0 ’ * * x s
8 12 16 20 24 28 32 36
L:, cm

Hinh 3.22: Tuong quan chiéu dai dng tiéu hoa (Li, cm) va chiéu dai toan than
(L)) ctia ca Ty ba. Puong cham cho biét khoang tin cay 95%

Pho thirc dn ciia ca Ty ba

Khéi lugng thanh phan thirc dn c6 trong éng tiéu hoa cua ca Ty ba dao
dong rat 16n, tir 0,04 g dén 34,35 g (trung binh ~ 5g) (Bang 3.10). Pho thirc dn
cua ca Ty ba bao gém cac thanh phﬁn nhu bun ba hitu co (chura thuc vat, dat
sét, bun va cac hat khoang), cat va cac nhom dong vat (Bang 3.11). Phan 16n
thire an trong rudt ctia ca Ty ba chil yéu 1a bun ba hitu co. Cho thay, ca Ty ba

14 loai &n mun b3 hitu co dién hinh nhu cac manh vun thyc vat. Céc hat khoang
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bao gdm céc thanh phan tir trAm tich ¢ tAng day nhu dat sét, bun. Thuc vét bao
gém cac manh vun khong xac dinh, chu yéu la xac thuc vat.

(a)

Téng cac thiy vie /////////%
Hb Ea Kao %
Kénh din Serepok /77777777
Kénh Am Chia A

. [/
Ho Sudi Trau /
Song Diak 777777
0 20 40 60 80 100

N 4 ol.’
Su phong phi. %

(b)

I
mmmmy

Hé Ea Kao

Kénh dan Serepok

Kénh Am Chua

Hb Sudi Trau %
Song Dinh . ' ////////////////// J:” T .
0 20 40 60 80 100

Sinh khéi, %
mDong vaitday @DVphidu @ Ludng cu DV trén can
Hinh 3.23: Ty 1& phan trim d6 phong phu (a) va sinh khéi (b) ciia cac nhom
dong vat thu duogc trong phd thirc dn ctia ca Ty ba & cac thity vuc khac nhau.
Bun ba hitu co va cat chiém uvu thé trong phd thic an ciia ¢4 Ty ba. Cac
manh hitu co 1a xac cta thyc vat thuy sinh va ban thuy sinh c6 kich thudc 1on

5 mm. Céc hat cat c6 ham lugng twong ddi 16n (khoang 1 - 3% tong khdi luong
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thire 4n) ciing duoc tim thay trong dng tiéu hoa. Pac biét, trong pho thic an cua
ca Ty ba co sy xuat hién ctia cac nhom dong vat. Tuy nhién, ham luong nay
tuong ddi thap. Cac nhom dong vat dy, dong vat phu du, ludng cu va dong vat
trén can da dugc tim thay trong pho thirc dn (Hinh 3.23).

Trong d6, mot mau ca Ty ba thu duoc ¢ séng Dinh, Khanh Hoa c6 phd
thire dn khac véi cac mau ca khac duoc phan tich. Thanh phan thic an cua ca
thu duoc tir song Dinh chira phan 10n 12 sinh vat ludng cu (Amphibiotic), chiém
ty 1€ 16n ca vé s6 luong va sinh khéi. Vi du, mot miu ca & song Dinh c6 té1 620
au trung ludng cu - 4u tring mudi van (¢ cac mau khac, au tring nay chi tir 0 —
26 au tring) va 212 4u trung thudc ho rudi chan dai Dolichopodidae (& cac mau
khac, 4u tring ndy chi tir 0 — 5 au tring). Bén canh d6, ve trén can (Terrestrial
mites), kién va cac loai con trung khéc cling dugc tim thay trong cac mau ¢
song Dinh (Bang 3.11). Tong sinh khéi thanh phan thtc 4n 1a dong vat chi
chiém trung binh khoang 0,1% khéi luong thirc dn c6 trong 6ng tiéu hoa. Trong
mot vai mau thi ty 18 nay co thé 1én t6i tir 0,3 dén 1%.

Mét s6 nhom dong vat co tan suat xuat hién cao trong phé thirc an cua
ca Ty ba nhu giun tron (Nematoida; P = 50%), bo chét nudc (Cladocera -
Bosminopsis sp.; P=50%), giap xac chan chéo (Cyclopoidae, P = 50%), nhém
tom hat (Ostracoda Cypria cf. furfuracea; P=75%) va ho mudi (Chironomidae;
P = 75%). Giap xac chan cheo Copepoda va nhém tom hat Ostracoda Cypria
cf. furfuracea xuat hién véi s6 lugng 16n trong pho thie an trung binh lan luot
14 139 va 75 ca thé/mau (Bang 3.11). Mic du, kich thudc trung binh ciia dong
vat khong xuwong sdng trong phd thirc dn cia ca Ty ba nho, khong vuot qua 3 —
S mm.

Két qua nghién ctru phd thirc an cho thay, hau hét thanh phan thirc dn co
trong 6ng tiéu hoa cua cd Ty ba la cac dai dién dién hinh cua sinh vat thuy sinh
& cac thuy vuc Viét Nam [116]. Tan sut xuat hién cta cac sinh vét song trong
nuéc (hydrobionts) duge phat hién trong phd thic an cta ca Ty ba lién quan toi

tinh san c6, mac do pho bién va sy phong phu (d9 giau loai) cia cdc nhém loai.
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Viéc phat hién cac nhom sinh thai khac nhau c6 ngudn gc tir dong vat
trong pho thirc an ctia ca Ty ba cho thay cac nhom nay chu yéu 1a nhom dong
vat day va dong vat phu du. Bén canh do, cac nhém u trung dong vat ludng
cu, chan khdp va 4u tring dong vat trén can ciing dugc tim thay trong phd thirc
an cua ca Ty ba.

Cac mau ca Ty ba duoc thu vao mua mua, noi cac thily vuc va cac ving
dat ngap nudc. Su hién dién cua mot ) lugng dang ké dong vat ludng cu va
dong vat trén can trong pho thic an cua ca Ty ba duoc giai thich 13 do mot sb
ca Ty ba kiém dn & cac ving dat ngap nudc ven bd cac thily vuc vao mia mua.
Do d6 cac dong vat ludng cu va dong vat trén can dugc ti€u thu cung voi trAm
tich va cAc manh vun hitu co. Vi du nhu, c4 thé ca Ty ba thu dugc ¢ song Dinh
c6 gan 95% thirc dn dong vat 1a nhom dong vat ludng cu, chan khép (du trung
ciia mudi va céc loai ludng cu khac) (Bang 3.11).

Au tring ctia nhom con trung ludng cu va kién cling xuét hién trong mot
s6 mau. C6 thé ca Ty ba & day di chon cac vung kiém in “feeding spots” noi
c6 cac loai dong vat di kiém an tap trung v6i mat do cao. Tuy nhién, tong khoi
luong ctia nhoém thirc an nay chi chiém khoang 1% thanh phéan thirc an 14 dong
vat. Tir 46 cho thay, nhém cé ndy c6 thé co tap tinh chon cic ving kiém an noi
cac loai dong vat san moi tap trung v6i mat do cao hon.

Mot mau ca Ty ba khac thu dugce & kénh dan nudc thudc sdng Serepok
(gan nha may thily dién Serepok 4) ciing cho thay: Thanh phan thic n chi yéu
clia mau ca ndy 1a cac loai dong vat c6 kich thudc nho bao gdm giap xac phu
du (Crustacea), giap xac chan chéo (nhém Cyclopoida), nhom chan dbt (gidng
Diaptomus) va giap xac nhé Cladocera (cac loai thudc giébng Bosminopsis va
ho Sididae) (Bang 3.11). Sy phong phu cua loai thugc nhém Sididae gen. spp.
c6 trong Ong tiéu hoa ctia mau ca ndy 1én tdi 668 ca thé, nhom loai Cyclopoidae
gen. spp. 1én t&i 20.177 ca thé va nhom loai Diaptomidae gen. spp. c6 315 ca
thé. Bén canh d6, giap xac séng day (Harpacticoida, Ostracoda) va giun tron
(Nematoda) ciing duoc tim thay trong thanh phan thtc an. Tong khéi lugng cua

nhom dong vat nay chiém khoang 0,6% thanh phan thirc an. Thanh phan thtc
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an con lai ctia n6 bao gém cac hat trim tich (dat sét d6) va chil yéu 1a mun b
hitu co mém va min. Piéu nay co thé giai thich rang, cac loai sinh vat phu du
di vao cac cong trinh thuy lgi cé thé bi ton thuong hodc bi chét [117] do c6
dong dién suy yéu dugc phong ra tir nha may dién & cac ving cira xa. Do do,
mot luong 16n dong vat phu du dd bi chét va chim xudng day cac thuy vuc
quanh dap thuy dién. Dan tdi, cac bai trAm tich nay giau thanh phan dong vat
va 1a noi ¢4 Ty ba thuong tim t&i dé kiém an.

Nghién ciru vé pho thic dn cta ca Ty ba c6 ngudn goc tir Nam My khi
song trong moi trudng méi ¢ cac thuy vuc mién Nam Viét Nam di cho thay
chang 14 loai an cac manh vun thuc vat (mun ba hitu co) dién hinh. Két qua nay
tuong tu voi nghién clru cua cé nay ¢ vung ban dia vung Trung va Nam My khi
chung thuong dugce got 1a ca an bam “Janitor” [118].

Phén tich dinh tinh va dinh lugng thanh phan thirc an ctia ca Ty ba cho
thay, thanh phan thirc an chii yéu 1a min ba hitu co (xac thuc vat va cic tram
tich lang day) va bao gdm ca cic nhém dong vat khac. Mot s ca Ty ba c6 tap
tinh thich kiém an & cic nén dy noi thanh phan thirc in c6 chira mat do cao
cac loai dong vat cho thay chung c6 so thich chon nén ddy doi dao thirc an 1a
dong vat dé kiém an.

Tuy nhién, dya vao sinh khéi thap thic an 1a dong vat co trong thanh
phan thire an va kich thude cac thanh phan thice an dong vat rat nho cé thé cho
thay, dong vat day va dong vat phu du duoc ca Ty ba an it c6 chon loc. Thic
an la dong vat chi dugc xem la thic an di kém cua ca Ty ba. Tuy nhién, khi
quz‘in thé ca Ty ba dat dugc $6 luong 16n, chung s€ canh tranh ngué)n thirc an
véi cd ban dia. Thuc trang nay s€ anh hudng 16n té1 ludi thirc an ma nhom dong

vat ddy dong vai tro rit quan trong & cac thuy vuec.
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Bang 3.11. Thanh phan phd thirc in trong éng tiéu hoa cua ca Ty ba Prerygoplichthys spp. & cac thuy vuc khac nhau va trong

tong sO mau

Thanh phin Séng Dinh Ho Sudi Trau | Kénh Am Chiia | Kénh Serepok Ho Ea Kao Tong cac thity
(n=9) (n=7) (n=7) (n=7) n = 10) vue (N = 40)
P N Wi P N Wi P N Wi P N Wi P N Wi P | N | w

Mainh vun, hat khoang,
thyc vat va thanh phan

khong xac dinh khac| 100 | - | 5674 |100| - |1355|100| — |4987|100| - |12896|100| - |3473 (100 — |5511
(Thuwe vat va bun ba hiru

c0)

Cat 22 | — 31 - - — 14 | - 7 - — - - - — 8 | - 8
Nematoda — Giun tron (ca

thé) 78 | 6 <1 14 | <1 | <1 | 8 | 3 <l | 43| 22 <1 30 | 1 <l |50 6 | <1
A(iarl — ve bét (¢ nudc; ca 111 <1 | <1 o B L B B B B o B 3 | <1]| <1
theé)

Arcarlx— ve bét (trén can; 56 9 <1 14| <1 <1 _ _ — 14 | <1 <1 - - - 18| 2 <1
ca theé)

Cladocera — Gidp xdc 1<t <t |57 3| <t |20 1 |<t| -] -] - |oo|17]| <t |40]5]|<
(Bosminopsis sp.)

Cladocera — Gidp xéc Sl - |t o ] - - 4|13 <1 |10]<t] < |18]3]<
(Chidoridae gen. spp.)

Cladocera — Gidp xac 11 1 1 <1 | - | = _ a3« <1 14| «1 <1 - | - - (13 |<1]| <«
(Macrothricidae gen. spp.)

Cladocera — Giap xac 11 | 1 <1 |29 |1 | <1 |57] 2 | <1 ]| - - - 30| 1 | <1 ]25|1 ]| <1

(Hlyocryptus spp.)
Cladocera — Giap xac

(Sididae gen. spp.)
Cladocera — Gidp xac (ca
thé)

33 | 1 <1 — — — — — — 14 1 <1 40 | 2 <l 20| 1 | <1
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Thanh phin Séng Dinh Ho Sudi Trau | Kénh Am Chia | Kénh Serepok Ho6 Ea Kao | Tong cac thiy
(n=9) (n=7) (n=7) (n=7) n =10) vue (N = 40)

P N Wi P N Wi P N Wi P N Wi P N Wi P N Wi

Copepoda — Giap xac chan
chéo (Cyclopoidae gen. 100 | 4 <l | 43| 2 <l |100 | 47 1 |100 (2897 | 17 60 | 2 <l |80 |517| 3
spp.)

Copepoda — Giap xac chan

\ . - | - — - | - — 14 | <1 | <1 | 14 1 <1 - | - - 5 |<1| «&1
chéo (nauplii)
Copepoda — Giap xac chan
chéo (Diaptomidae gen. 11 | <1 | «1 - | - - - | - - 14 | 45 4 - | - - 5| 8 1
spp.) o
Copepoda — Giap xac chan 111« | « | B | B 29 | <1 <1 20 | <1 13 <1| <1

cheo (Harpacticoida; ind.)
Ostracoda — Tom hat
(Cypria cf. furfuracea)
Ostracoda — Tém hat (ca

44 | 2 <l | 86 | 56 1 }100|215| 1 57 | 14 <1 90 |35 | 4 | 75(139| 1

22 | 3 1 43 | <1 | <1 | 71| 6 <l | 29 1 <1 50 | 2 <l 43| 3 | &

thé)

T\”Chopter% - BO canh 11 1 <1 o o _ o o . o . _ _ _ _ 3 <1 <1
long (ca the)

Ephemeroptera — B9 canh

phu du (c4 thé) 2 |<t| <l |- |- - | =|-]-]18] 1| <t|-]-]-]8|<1|«
Hemiptera — B6 canh nura 22 | <1 <1 B B B B B B B B B B B B 5 | <1 | <«

(Pleidae gen. sp.)
Hemiptera — B canh nira
(Micronecta spp.)
Coleoptera — B bo canh

11 | <1 | <& 14 | <1 | <1 |57 |1 <l | 29 1 <1 60 | 3 <l |[3HB|1 | <&

N S 22 | 1 <1 - | - — - | = - - — - — | = _ 5 | <1 <1
cing (au trung; ind.)
Culjcidae gen. spp. — Ho 1|1 <1| «1 _ _ _ _ _ _ _ _ _ _ _ _ 3 |<1]| <«1
muoi
Ceratopogonidae gen. spp a4 | 73 5 L B 29 | <1 | <1 | 43 2 <1 I _ 1231171 1

— Ho ruoi
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Thanh phin Séng Dinh Ho Sudi Trau | Kénh Am Chia | Kénh Serepok Ho6 Ea Kao | Tong cac thiy
(n=9) (n=7) (n=7) (n=7) n =10) vue (N = 40)
P N Wi P N Wi P N Wi P N Wi P N Wi P | N Wi
Chironomidae gen. spp- — | g7 | 43 | 5 | 70| 6 | <1 | 86| 1 | <1 |57 | 18 | <1 |9 | 13| 2 |75|10]| 1
Ho ru6i
Chironomidae (pupae; | 11 | g | g | — | | — | | | | - | - | - Jw|«a|<«a|5|al<«
ind.) — Ho ruoi
Diptera (DollchAopoAqldae 11 | 11 4 o B o B B B B o B 3| 9 1
gen. spp.?) — B ruodi
Dlgtera (larvae; ind.) — Bo 33 | 20 4 o B o B B B B o B 8 | 5 1
ruo1
Irlsect{:l (Formicidae) — Bo 22 | 4 <1 o B o B B B B o B 5 1| <1
con trung
Insecta (tréncan;ind)- | 0 | g | o0 | | _ | _ | _ | | - | - | _ o 2 l3lal a
B0 con trung
i ?
MoIAIuscaA(Hlpipeutys sp.?) | | B | gl g B B o B 3 <1 | <1
— Pong vat than mém
MolluscaA(PlsuAjude}e geg. 111« | « | B 12| <«| < B B B o B 5 | <1 | <1
spp.) - Pong vat than mém
Thanh phan 1a dong vat | 100 | 151 | 17 | 100|747 | 11 [100{278| 2 |100|3111| 23 | 90 |398| 6 |98 |739| 10
Benthic - Bong vat day i 89 | 33 29 | 100 | 65 1 [100(229| 1 71| 71 1 90 | 376| 6 90 |165| 3
Planktonic - Bong vatnéi | 100 | 5 <1 57 | 5 <1 |100| 49 1 |100|3039 | 22 90 | 22 | <1 | 90 [548| 4
Amphibiotic - Ludng cu 33 100 | 13 — — — — — — — — — — — — 8 | 22 3
I;:esma' Domgvatten | g6 | g3 | 1 || < | - | - - |l a | -] | - |13«

Ghi chu: P — tan sudt (%); N — gia trj trung binh d phong phii cia cic nhom loai (ca thé); Wi — khéi luong trung binh
thanh phan thirc an trong dng tiéu hoa (mg); n — s6 mau ca Ty ba; “— khong xuét hién trong miu; < 1 — d6 phong phu va

trong luong thu duoc nho hon 1 ¢4 thé va 1 mg cua thanh phan thirc an.



CHUONG 4.
KET LUAN VA KIEN NGHI
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4.1. Két luan

1. Ca Ty ba gidng Pterygoplychthys (ho Loricariidae) da xuat hién & hau
hét cac luu vuc séng & mién Nam, Viét Nam nhu ha luu séng Mé Kong, Dong
Nai, Serepok, Pa Rang dén nhiing hé théng song nho khac. Ca xuat hién ¢
nhiéu dang thuy vuc nhu song, sudi, hd chia, ao, kénh rach, déng rudng va trén
nhiéu vung dia 1y khac nhau tir ving dong bang dén mién nai véi ty 16 1én toi
66,67%. Ca Ty ba c6 phan bd ¢ ving nudc 1o khu vuc ctra song Pa Rang.

2. Ca Ty ba ¢ cac thity vuc mién Nam Viét Nam c6 tir 10 dén 13 tia vay
mém va thudc gidng Pterygoplichthys. Kiéu hinh van trén mat bung ctia ca Ty ba
da dang, khong chi biéu hién cua loai P. pardalis va P. disjunctivus, ma con ¢
kiéu hinh trung gian giita 2 loai ké trén. Phan tich hinh thai hoc va di truyén phan
tir cho két qua tin cay vé thanh phan loai c4 Ty ba, gdm hai loai P. pardalis va P.
disjunctivus, moi loai dai dién béi cac nhanh phat sinh loai khac nhau.

3. Ty 1¢ gidi tinh ctia ca Ty ba P. disjunctivus 1a 1:1. C4 Ty ba c6 thé sinh
san quanh ndm, mua vu sinh san kéo dai tir thang 4 dén thang 10 va ro nhat vao
thang 7, 8. Ca thanh thyc sinh duc & kich thudc twong ddi nhé (khoang 18 cm
& ho Sudi Trau va 23,4 cm & song Dinh). Chang c6 stic sinh san twong dbi
16n va tuong quan thuin véi khédi luong co thé. Co sy khéac biét vé sire sinh
tuyét d6i & song Dinh va hd Subi Trau lan luot 1a 4.812 + 383 trimg/ca thé
va 841 + 91 trimg/ca thé (p < 0,05). Tuy nhién, khong c6 su khac biét vé stc
sinh san twong ddi ¢ hai thay vuc, dat khoang 13 trimg/g va ca c6 thé dé mot
dot hodc nhiéu dot trong nam. Puong kinh trimg & ca thu dugce ¢ séng Dinh
cao hon dang ké so v&i ho Sudi Trau 1an luot 13 2,94 + 0,03 mm va 2,58 +
0,01 mm (p < 0,05). C4 c6 xu hudng ting truong vé chiéu dai nhanh hon khdi
luong vai tham sb ting truong b tir 2,66 dén 2,82.

4. Ca Ty ba 1a loai an mun ba hitu co (cac manh vun thyuc vat) dién hinh
v6i chiéu dai bng tiéu hoa trung binh 277 cm va chiéu dai dng tiéu hoéa 16n hon
12 dén 17 1an so voi chiéu dai tong. Thanh phan thirc an 1a dong vt ciing dugc
tim thay trong pho thirc an ctia ca Ty ba voi cac nhdm ¢ tan suat xuat hién cao

nhu giun tron (Nematoda), bo chét nudc (Cladocera), giap xac chan cheo
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(Cyclopoidae), nhom tom hat (Ostracoda) va ho mudi (Chironomidae). Mic du,
sinh khdi thirc an dong vat thap, chi chiém khoang 0,1% khéi luong thuc n,
nhung ca Ty ba s€ canh tranh thirc an v&i cac loai ¢4 ban dia va anh hudng to1
luoi thirc an ¢ cac thuay vuec.

4.2. Kién nghi

1. Tiép tuc nghién ctru cac co ché thich nghi voi d6 min cia ca Ty ba
trong diéu kién thi nghiém va thuc dia.

2. Ching minh hién tuong con lai can tién hanh cac nghién ciru sau hon
vé di truyén va cac nghién ctru thue nghiém lai tao trong sinh san nhan tao.

3. Tiép tuc nghién ctru vé ty 18 sinh khdi danh bat ca Ty ba va bién d6i
thanh phan loai ¢4 ban dja & cac thay vuc. Tir d6, cung cip nhitng minh chimg
quan trong vé tac hai cta ca Ty ba.

4. Cac co quan ly vé sinh vat ngoai lai nén chii trong hon nita cong tac

quan ly va dua ra cac bién phép ngan chan sy xam hai ctua ca Ty ba.
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PHU LUC 1

Bang 1: Phan b6 va nam xuat hién ca Ty ba Pterygoplichthys spp. & mién Nam Viét Nam.

Sé TéAn th}”ly vuc D6 ca0 A Song _ Loz‘:i B Maiu tPu,
T (theo tén dia phuong) (m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
Tinh Binh Pinh (2 diém)

1  Soéng Con 10 13°52.505', Coén PD (2011) 10/(10+5)
109°6.911'

2 Song Con 10 13°51.945', Cén PD (2011) 6/(0+0)
109°7.977'

Tinh Phu Yén (26 diém)

3 HO6 chia P4 Bia | 67 12°53.076', Subi Ty — —
109°23.836'

4 Ho chita P4 Bia 2 48 12°53.139", Subi Ty — —
109°23.690'

5  Kénh Hao Son 10 12°54.673', Sudi Ty PP, PD, PPxPD  39/(39+3)
109°22.497' (2009)

6 Kénh Sudi Ty 0 12°56.559', Subi Ty PP, PD, PPxPD  35/(35+7)
109°21.796' (2009)

7  Kénh Tay Hoa 20 12°59.540', Ba PD 4/(3+1)
109°7.610' (2009)

8 Song Ba (Pha Hoa) 10 13°0.811", Ba PP, PD,PPxPD  57/(57+1
109°11.195' (2009) 5)

9  Ho Hoang Dinh 23 12°55.244', Ba PP, PD, PPxPD  18/(0+0)

109°20.493' (2009)




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w

T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con

10 HO Pong Khon 60 12°55.542", Ba - —~
109°19.754'

11 Soéng BaHa 4 13°3.491", Ba PP, PD, PPxPD  12/(0+0)
109°17.192' (2009)

12 HO Xuan Binh 71 13°33.338, Ba - -
109°11.094'

13 HO6 Ky Chau 142 13°33.456", Ba - —~
109°4.902'

14 HO Bau Sen-1 9 13°22.313", Cai Pha Yén PP, PD, PPxPD  15/(0+0)
109°6.235' (2012)

15 HO Béu Sen-2 9 13°20.937', Cai Pht Yén PP, PD, PPxPD  14/(0+0)
109°9.373' (2012)

16 Kénh Pong Cam 10 12°58.682", Cai Pha Yén PP, PD, PPxPD  18/(0+0)
109° 7.974' (2009)

17 HO T4n Binh 420 12°56.367', Cai Pha Yén — —
108°46.767'

18  Sudi Budn Chung 330 12°59.232", Ba Ha PP, PD, PPxPD  9/(0+0)
108°47.052' (2009)

19 Hb S6-1 340 12°56.431", Ba — —
108°48.964'

20 Ho S6-3 400 12°56.671, Ba — —
108°48.615'

21 H6 Eabin 410 12°56.322', Ba - -

108°50.068'




So TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w
T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
22  HO Xuan Huong 400 12°58.486', Ba - -
108°53.691'
23 Ho Buén buc 220 12°54.817', Ba PP, PD, PPxPD  14/(0+0)
108°53.113' (2009)
24 Ho Séng Hinh 210 12°53.102', Ba PP, PD, PPxPD  10/(0+0)
108°56.106' (2009)
25 Ho chira Ba Ha 100 13°1.055", Ba PP, PD, PPxPD  18/(0+0)
108°54.366' (2005)
26 Ho chtra Krong Nang 260 12°56.310', Ba PP, PD, PPxPD  15/(0+0)
108°42.673' (2005)
27 Kénh dan noi dong 3 13°0.441", PP, PD, PPxPD  10/(10+0)
Tuy Hoa 109°7.257'
28 Ho Bau Sen 11 13°5.807', Ba (Ba) PP, PD, PPxPD  27/(27+3)
109°17.047' (2012)
Tinh Khanh Hoa (27 thuy vurc)
29 Ho chira Hoa Son 30 12°47.574', Tu Bong PD (2017) 10/(0+0)
109°17.397'
30 Soéng Pong Dién 6 12°43.241", Péng Pién PP, PD, PPxPD  12/(0+0)
109°14.157' (2017)
31 Ho chira 34 12°40.814", Pong Pién PD (2017) 6/(0+0)
Xuén Son 109°8.014'
32  Ho chira Huynhdai 23 12°30.103", Dinh — —
Vinasin 109°14.175'




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w

T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con

33 Ho chira Tién Du 333 12°27.388", Dinh — —
109°13.920'

34 Ho chira P4 Ban 58 12°38.387', Dinh — —
109°6.578'

35 Song P4 Ban 31 12°38.109', Dinh PP, PD, PPxPD  10/(10+0)
109°6.522' (2010)

36 HO chira Sudi Sim 33 12°34.263', Dinh PD (2017) 8/(0+0)
109°1.272'

37 Ao nho ¢ Ninh Hoa 7 12°29.745", Dinh PP, PD, PPxPD  10/(0+0)
109°7.315' (2010)

38 Kénh dan nudc Song 7 12°29.919", Dinh PP, PD, PPxPD  12/(0+0)

Dinh 109°6.919' (2010)

39 Séng Dinh 2 12°29.740", Dinh PP, PD, PPxPD  26/(0+6)
109°7.686' (2010)

40 Hb chira Sudi Trau 22 12°30.302', Dinh PD, PPxPD (2015) 26/(26+0)
109°2.694'

41 Hb chira Am Chua 32 12°18.680", Cai — —
109°5.850'

42  Kénh din nuéc Am 7 12°17.436", Cai PP, PD, PPxPD  9/(0+7)

Chua 109°6.063"' (2014)

43  Séng Cai 6 12°15.721", Cai PP, PD, PPxPD  9/(0+4)
109°5.782' (2012)

44 HO6 chira Lang Nhot 54 12°13.991", Cai PD (2018) 14/(0+0)

108°58.910'




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w
T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
45 Hb chtra Ciy Sung 50 12°14.128, Cai PD (2018) 15/(0+0)
108°58.408'
46  Kénh dan nuéc tir ho 20 12°14.624", Cai PD (2017) 12/(0+0)
chtra Cay Sung 108°59.115'
47 Hb chira Sudi Dau 20 12°9.693', Cai — —
109°3.283'
48 Keénh dan nuéc tir hd 20 12°11.387", Cai PD (2017) 6/(0+0)
chtra Sudi Dau 109°4.250'
49 Ho6 chira Cam Thuong 35 12°6.335', Subi Cat PD (2017) 3/(0+0)
109°5.154'
50 Song Sudi Cat 30 12°6.833', Subi Cat PD (2017) 7/(0+0)
109°7.349'
51 Ho chtra Ta Ruc 31 11°58.884", Tra Long - -
109°3.709'
52 H6 chira Sudi Hanh 37 11°56.154", Subi Hanh — -
109°3.694'
53 Kénh Ciu Liung 10 12°15.228", Cai PP, PD, PPxPD  12/(3+3)
109°6.309' (2012)
54  Ho6 chira Kénh Ha 10 12°11.282", Tac PP, PD, PPxPD  14/(0+0)
109°9.360' (2014)
55 Kénh dan nudc tir hd 10 12°11.664", Tac PP, PD, PPxPD  5/(0+5)
chtra Kénh Ha 109°9.796' (2013)

Tinh LAm Pong (13 thity vuec)




Tén thay vue

Do cao

Song

Loai Miu thu,

T (theo tén dia phuwong) (m) Toa do (N, E) (theo tén dia phwong) (Nam xuét hién) con

56 Ho chtra Pa Khai 1400 12°6.533", Pa Nhim — —
108°34.683'

57 HO chira Sudi Vang 1390 12°0.234', Subi Vang — —
108°22.550'

58 Ho chira Dan Kia 1410 12°0.076', Dan Kia - -
108°22.149'

59 Ho chira Xuan Huong 1480 11°56.924', Pa Nhim PD (2016) 7/(0+0)
108°27.092'

60 HoO chira Tuyén Lam 1380 11°54.000", Pa Nhim — —
108°26.252'

61 Ho chira Nam Son 920 11°43.158', Pa Nhim PD (2015) 5/(0+0)
108°21.645'

62 Ho chtra Pai Ninh 890 11°37.829', Pai Nga PD, PPxPD (2012) 26/(26+5)
108°19.037'

63 Ho chtra Pai Nga 750 11°32.035', Pai Nga PD, PPxPD (2012) 10/(0+0)
107°52.687'

64 HO chira Nam Phuong 840 11°33.970', Dai Binh PD (2017) 3/(0+0)
107°49.254'

65 HO chira Bao Lam 840 11°37.630, La Nga — —
107°49.588'

66 Ho chtra Cai Bang 835 11°39.175', La Nga — —
107°50.022'

67 HO chira Loc Thanh 820 11°34.499', La Nga — -

107°51.359"




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w
T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
68 Ho chira Him Thuan 500 11°20.665', LaNga PP, PD, PPxPD 5/(1+1)
Bic 107°54.202' (2000)
Tinh Pik Lik (22 thiy vuc)
69 Ho chira Krong Buk 510 12°46.803', Krong Nang PP, PPxPD (2012)  6/(0+0)
Ha 108°22.384'
70 HO chira Ea Dar 455 12°48.087', Pa Ring PP, PPxPD (2016)  3/(3+3)
108°30.217'
71 HO chira Ea Kar 480 12°48.116', Krong Nang PD (2016) 4/ (4+4)
108°26.534'
72 HO chira Yang Reh 445 12°30.032', Serepok — —
108°14.030'
73 HoLiak 417 12°24.738', Serepok PD (2012) 6/(0+0)
108°10.766'
74 Sudi Cau S6-1 420 12°24.156/, Kréng Ana — —
108°8.765'
75 Ho chtra Budn Triét 440 12°22.320', Krong Ana — —
108°4.540'
76 Kénh Tau Hut 420 12°24.233", Krong Ana PP, PD, PPxPD 20/(18+7)
108°4.733' (2007)
77 Song Krong Ana 460 12°30.601", Kréng Ana PP, PD, PPxPD 17/(0+0)
108°10.980' (2007)
78 HO chira Bak Minh 191 12°55.112', Serepok - -

107°8.387'




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w
T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
79 Kénh din nude tir hd 180 12°54.447', Serepok PP, PD, PPxPD 15/(0+0)
chira Dk Minh 107°48.203' (2015)
80 Kénh dan nudc tir ho 198 12°49.000', Serepok PP, PD, PPxPD 10/(0+0)
chtra Serepok-4 107°51.045 (2013)
81 HOo chua Ea Stp Ha 203 13°3.859", Serepok PD (2015) 3/(2+2)
107°53.314'
82 Kénh dan nudc tir ho 190 13°12.009', Serepok PD (2013) 5/(0+0)
chtra Ea Sup Ha 107°48.896'
83 HO chira Ea Stp 212 13°2.494, Serepok - -
Thuong 107°56.027'
84 Ho chtra Buon Dong 495 12°50.476', Serepok PD (2014) 3/(0+0)
108°7.430'
85 Ho chtra Ea Nhai 592 12°43.854', Serepok PD (2017) 4/(0+0)
108°11.951'
86 HO chira Ea Cour Kap 511 12°39.061", Serepok - -
108°7.540'
87 HO chtra Ea Tiéu 494 12°38.564', Serepok PD (2015) 3/(0+0)
108°6.508'
88 Ho chira Eakao 416 12°36.554", Serepok PP, PD, PPxPD 50/(50+11
108°2.439' (2012) )
89 Ho chtra Buon Tua 478 12°15.900', Serepok PD (2015) 6/(0+0)
Sarh 108°5.539'
90 Ho chtra Pak Nué 442 12°21.926", Serepok PD (2014) 5/(0+0)

108°9.612'




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w
T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
Tinh Pik Nong (21 thity vuec)

91 Song Serepok 330 12°36.716', Mekong PP, PD, PPxPD 9/(9+9)
107°55.711' (2007)

92  Hb chtra Budn Chin 395 12°28.227', Serepok PD (2015) 2/(0+0)
107°51.202'

93 Ho chira Pak Mam 406 12°27.724", Serepok — —
107°51.710'

94 Hb chtra Pak R 440 12°26.034', Serepok — -
107°50.826'

95 Ho chira Pak Mil 733 12°26.864', Serepok — —
107°37.174'

96 HO chira Ni Lura 785 12°23.549, Pong Nai - —
107°34.588'

97 Hb chtra Pak Buk So 840 12°12.968', Pong Nai — —
107°28.216'

98 Ho chira Dik R Tih 691 12°7.559", DPong Nai PD (2015) 3/(0+0)
107°28.824'

99 Ho chira Poan Vin 687 12°5.065', Pong Nai — —
107°28.318'

100 Hb chura Pak Ria 679 12°4.621", Pong Nai - -
107°29.076'

101 Hb chtra Pak R Tang 688 12°0.442', Pong Nai - -
107°31.673'

102 HO6 chira Nhan Co 640 11°58.503", Dong Nai PD (2017) 4/(0+0)




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w

T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
107°34.784'

103 Hb chtra Pak Nér 634 11°56.670', Pong Nai — —
107°35.640'

104 Ho6 chira Bak Kra Vé 712 12°5.348", Pong Nai — -
107°39.366'

105 Ho6 chira Trung Tam 595 12°0.969", Pong Nai PD (2016) 3/(0+0)
107°41.513'

106 Hb chira Bak Tik 596 11°59.400', DPong Nai PD (2017) 3/(0+0)
107°39.659'

107 Hb chira Dak Nir 620 11°59.427", DPong Nai PD (2017) 8/(0+0)
107°42.290'

108 HO6 chua Pak Nia 607 11°58.854', Pong Nai - -
107°42.260'

109 Thac Liéng Lung 623 11°57.362', Pong Nai - -
107°43.980'

110 Ho6 chira Quang Khé 719 11°54.676', Pong Nai PD (2016) 5/(0+0)
107°47.562'

111 HO6 chia Pong Nai-4 405 11°53.172", DPong Nai PP, PD, PPxPD  6/(0+0)
107°43.839' (2003)

Tinh Pong Nai (3 diém)

112 Séng Pong Nai 120 11°25.188', Pong Nai PP, PD, PPxPD  5/(5+5)
107°25.765' (2000)

113 HO chtra Tri An 60 11°6.870', Pong Nai PP, PD, PPxPD  10/(5+9)
107°3.386' (2000)




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w

T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con

114 HO6 chira Ba Hao 80 11°15.358', Pong Nai PP, PD, PPxPD  6/(0+0)
107°4.509' (2004)
Tinh Ninh Thuén (2 diém)

115 Soéng Ninh Phudc 10 11°31.210", Ninh Phuéc PP, PD, PPxPD  7/(0+0)
108°55.332 (2013)

116 Séng Cai Phan Rang 10 11°34.179', Cai PP, PD, PPxPD  10/(0+0)
108°58.913' (2013)
Tinh Binh Thuén (4 di¢m)

117 HO Béu Sen 0 11°4.711", Lily - -
108°24.160'

118 Ho Bau Trang 0 11°3.811", Liy - -
108°25.615'

119 Séng Lily 3 11°12.500', Liiy PP, PD, PPxPD  8/(0+0)
108°23.280 (2013)

120 Séng Pai Hoa 1 11°15.949', Dai Hoa PP, PD, PPxPD  7/(0+0)
108°40.787' (2013)

Tinh Can Tho (4 diém)
121 Séng Hau (Hau, Thét 4 10°17.973', Mekong PP, PD, PPxPD  5/(0+0)
N6t — Can Tho) 105°30.877' (Séng Ciru Long) (2005)
122 Séng O Moén (O Moén, 2 10°8.492', Mekong PP, PD, PPxPD  7/(0+0)
Can Tho) 105°38.927' (Song Ctru Long) (2005)




S6 TéP th.ﬁy vue Do cao n Song < Loi:i ‘A Mau t,l} w
T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con
123 Séng Can Tho (Can 0 10°1.851", Mekong PP, PD, PPxPD  9/(0+0)
Tho, Can Tho) 105°47.324' (Séng Ctru Long) (2005)
124 River Hau (Hau, Can 4 10° 6.127', Mekong PP, PD, PPxPD 5/(0+0)
Tho) 105° 44.373' (Séng Ciru Long) (2005)
Tinh Pong Thap (1 diém)
125 Soéng Tién (Sa Péc - 5 10°17.105", Mekong PP, PD, PPxPD  5/(0+0)
Pong Thap) 105°47.031' (Séng Ctru Long) (2005)
Tinh Séc Tring (1 diém)
126 Séng Hau (K& Sach — 3 9°50.858", Mekong PP, PD, PPxPD
Séc Tring) 105°58.914' (Séng Ciru Long) (2005) 8/(0+0)
Tinh Tra Vinh (1 diém)
127 Séng Tra Cu (Tra Cl — 5 9°41.739", Mekong PP, PD, PPxPD  5/(0+0)
Tra Vinh) 106°15.382' (Séng Ciru Long) (2005)
Tinh An Giang (5 di¢m)
128 Kénh Chung Pung 5 10°25.431", Mekong PP, PD, PPxPD  12/(0+0)
Thay Cai 105°27.590" (Séng Ciru Long) (2005)
129 Keénh Hon Giong 5 10°32.994', Mekong PP, PD, PPxPD  10/(0+0)
105°25.013' (Séng Ciru Long) (2005)
130 Keénh Cha Va 5 10°31.025", Mekong PP, PD, PPxPD  15/(0+0)
105°29.206' (Séng Ciru Long) (2005)
131 Kénh Cham Pha 3 10°24.076", Mekong PP, PD, PPxPD  7/(0+0)

105°28.434' (Séng Ciru Long) (2005)




S6 Tén thiy vue Bb cao Song Loai Miu thu,

T (theo tén dia phwong) (.m) Toa do (N, E) (theo tén dia phwong) (Nam xuat hi¢n) con

132 Kénh Nui Chéc Nang 4 10°31.918', Mekong PP, PD, PPxPD 8/(0+0)
Gu 105°18.174' (Song Ctru Long) (2005)

Ghi chii: Thoi diém xudt hién cd da tron (nam xudt hién) o cac thuy vuc dua vao thong tin khao sdt tw ngu dan dia
phuong. (PP — Pterygoplychthys pardalis, PD — P. disjunctivus, PP x PD — P. pardalis x P. disjunctivus)

* S6 mau ca Ty ba da thu dwoc & cdc thiy vie (tir s6). Trong ngodc don (mdu s6) la s6 mau di dwoc phdn tich hinh
thdi va (céng) véi s6 mdu dweoc phdn tich di truyén.

“_ 7 Chura xudt hién cd Ty ba & cdc thity vie ndy. Trong mét so truong hop mét s6 mau thu dwoc khéng dwoc phan tich

di truyén va hinh thdi, cac mdu sé dwoc dinh logi dua trén cac dwong van trén co thé va so lwong cdc tia vay.



PHU LUC 2

1cm

Hinh 2: Mat lung (a), bung (b) va mat bén (c) cua Pterygoplichthys sp.




PHU LUC 3

Hinh 3: Mat lung (a), mat bén (b) va mat bung (c¢) cta P. disjunctivus



PHU LUC 4

Hinh 4: Mat lung (a), mat bén (b) va mat bung (c¢) cia P. pardalis



PHU LUC5
Bang 5: Céac chi tiéu hinh thai ciia ca Ty ba gidng Pterygoplichthys. Cac chi

tiéu do 1a khoang cach giira hai diém duoc xac dinh ¢ Hinh 2.4

TT Khé’j“g Cic chi tiéu hinh thai (mm) Ky hi¢u
Cac chi tiéu do
1 1-10  Chiéu dai tong L
2 1-9  Chiéu dai chuan L
3 1-3  Chiéu dai trudc vay lung. Predorsal L.
4 1-2  Chiéu dai dau Head L. (HL)
5  3-19  Chiéu dai: nip mang —vay lung  Operculum-dorsal L.
6 17-19  Chiéu dai: nip mang — Viy nguc Operculum-pectoral L.
7  17-18 Chiéu dai tia ciing vay nguc Pectoral-spine L.
8  15-16 Chiéu dai tia cing viy bung Pelvic-spine L.
9  11-12  Chiéu dai cubng dudi Caudal peduncle L.

10  13-14 Chiéu dai tia cimg viy hAumén  Anal-spine L.

11 347 Khoéng cach: vay lung — vy nguc Dorsal-pectoral D.

12 3-4  Chiéu dai tia cimg vay lung Dorsal-spine L.

13 12-13  Chiéu dai gdc viy hau mon Anal-fin base L.

14  3-5  Chiéu dai gbc vay lung Dorsal-fin base L.

15 5-6  Khoang cach: vay lung — vdy m&  Dorsal-adipose D.

16  6-7  Chiéu dai vay md. Adipose-spine L.

17 Khoang cach: vay md - trén vay Dorsal adipose-caudal
6-8 duoi D.

18  8-11  Chiéu cao cudng dudi Caudal peduncle Dp.

19 Khoang cach: vay mo - dudi vay  Ventral adipose-caudal
6-11  duodi D.

20 Khoang cach: Vay mo - vay hau  Adipose-anal D.
6-13 mon

21 Khoang cach: vay lung — vay hau  Dorsal-anal D.
3-13  mon

22 3-15  Khoang cach: vay lung — vay bung Dorsal-pelvic D.

23 19-21 Khoang cach sau 6 mat Postorbital D.

24 20-21 Puong kinh 6 mit Orbit Dia.

25  1-20  Chiéu dai mdém Snout L.

26 22-23  Chiéu dai rdu Barbel L.

27  2-17  Chiéu cao dau Head Dp.

28  24-25 Khoang cach 2 miii Internares W.

29 21-26 Khoang cach 2 mit Interorbital W.

30 27-28 Chiéu rong nguc Cleithral W.




TT

Khoang

CAc chi tiéu hinh thai (mm)

Ky hi¢u

do
31 Premaxillary tooth cup
29-30  Chiéu dai ring ham trudc L.
32 31-32 Chiéu dai ring ham sau Dentary tooth cup L.
Cac chi tiéu dém
1 S tia vay lung Dorsal-fin rays
2 Sb tia viy nguc Pectoral-fin rays
3 Sb tia viy bung Pelvic-fin rays
4 S tia viy hau mon Anal-fin rays
5 S tia vay dudi Caudal-fin rays
6 S6 vay duong bén Number of lateral plates




PHU LUC 6
Bang 6: Pinh nghia cdc mdc do hinh thai (Hinh 2.4)

Piém Dinh nghia
1 Diém dau ctia mdm
2 Piém cudi xwong cham
3 Gbc cua tia cing vay lung (phia trudc)
4 DPinh cua tia cung vay lung
5 Diém sau cung cua Vlen tia vay lung
6 Piém gdc cua tia viy md
7 Pinh cua tia ciing vay mo
8 Diém cudi cuing cua tAm vy mit lung
9 Diém cudi cung cta tAm vay dudng bén

10 Piém cubi cua tia cing vay dudi
11 Piém cubi cling cla tAm vay mit bung
12 Piém cubi vién tia viy hau mon
13 Piém goc tia cimg vy hau mdn (phia trudc)
14 DPinh tia cirng vay hau mon
15 Gbc cua tia ctrng vay bung (phia trudc)
16 DPinh cua tia cing vay bung
17 Gbc cua tia cing vay nguc (phia trude)
18 Dinh cua tia cung vay nguc
19 Diém két thuc ndp mang
20 Diém trudc hdc mat trai
21 Diém sau hoc mat trai
22 Piém gdc rau bén trai
23 Dinh rau bén trai
24 Piém giita mili phai
25 Diém giita mili trai
26 Piém sau hdc mat phai
27 Diém phia sau V1en vay nguc phai
28 Diém phia sau vién vay nguc trai
29 Piém 1& mép ngoai rang ham trudc
30 Piém 1&é mép trong rang ham trudc
31 Piém 1&é mép trong ring ham sau
32 Diém 1& mép ngoai rang ham sau




PHU LUC 7

Bang 7.1: Cac chi tiéu hinh thai cua ca Ty ba ¢ Song Dinh (Khanh Hoa)
(N 12°29.385, E 109°08.222)

TT Chi tiéu N Trung binh+ Min - Max
SD
1 Chiéu dai tong (L), mm 12 258,8+36,2 205,0-340,0
2 Chiéu dai chuan (Ls), mm 12 1924 +30,4 141,0-250,0
3 Khdi luong, g 12 129,8+65,3 56,0-278,0
4 Khbi lugng bdé ndi quan, g 12 1116 +65,5 47,0-246,0
S tia vay lung (1) 11,7 + 10,0-12,0
5 12 0,6
6 SO tia vAy hiu mon 12 (i)3,9+0,3 3,0-4,0
7 SO tia vay nguc 12 (DH)50+04 4.0-6,0
8 SO tia vy bung 12 (i)4,9+0,3 4,0-5,0
S tia vay dudi (i) 13,8 ()£  12,0-14,0
9 12 0,6
10 S6 vay duong bén 12 282+0,9 27,0-30,0
Ty 18 so véi chiéu dai chuan (%)
11 Chiéu dai dau (HL) 12 32,0420 29,2-34,9
12 Chiéu dai trudc vay lung 12 39,7+2,0 36,9-42,7
13 Chiéu dai: ndp mang —vay lung 12 139+1/4 12,2-16,6
14 Chiéu dai: ndp mang — vay nguc 12 13,7+1,5 12,0-17,7
15 Chiéu dai tia ctig vy lung 12 257+29 21,0-31,8
16 Chiéu dai gdc vay lung 12 348+25 32,1-41,0
17 Chiéu dai tia cing vy nguc 12 288+3,8 17,6-32,0
18 Chiéu dai tia cing vay bung 12 235+14 20,7-25,8
19 Chiéu dai tia cimg viy hdumdén 12 173+ 1,4 15,1-19,6
20 Chiéu dai gbc vay hdu mon 12 5,8+2,2 4,3-12.2
21 Chiéu dai cudng dudi 12 296+1,8 26,4-33,0
22 Chiéu cao cudng dudi 12 10,1+3,2 8,1-19,5
Khoang cach: vay lung — vay 19,5+1,8 16,5-22,9
23 bung 12
Khoang cach: vay lung — vay 258 +1,7 23,6-28,6
24 nguc 12
Khoéang cach: vay lung — vay 26,8 + 12,4 11,3-50,4
25 hau mon 12
26 Khoang cach: vay lung — vy mo 12 15,6 £35 11,6-23,7
27 Chiéu dai vy md, 12 8,7 +3,7 4,3-18,5
Khoang cach: vdy mo - trén vay 145+34 11,5-23,9
28  dudi 12
Khoang cach: vay mé - dudi vay 18,3+29 15,1-26,7
29 duoi 12




TT Chi tiéu N Trung binh+ Min - Max
SD
Khoang cach: Vay mo - vay hau 258 +372 21,1-30,9
30 mon 12
31 Chiéu rong nguc 12 272+31 24,0-29,3
TY 1¢ so véi chiéu dai diu (%)
32 Khoang cach sau 6 mat 12 40,3+9,1 32,4-66,2
33 Puong kinh 6 mit 12 8,8+ 1,5 5,1-7,2
34 Chiéu dai mdm 12 533+11,8 351813
35 Chiéu dai rAu 12 30,8+104  18,9-515
36 Chiéu cao dau 12 62,3+8,0 53,9-79,6
37 Khoang cach 2 miii 12 199+10,2  15,7-50,5
38 Khoang cach 2 mit 12 428426 39,9-48,4
39 Chiéu dai ring ham trudc 12 11,1+2,0 12,1-18,1
40 Chiéu dai rang ham sau 12 122+21 8,0-19,2

Ghi chii: (I) — gai cimg chac khoe; (i) — gai uon cong dwoc
Bang 7.2: Cac chi tiéu do va dém cua ca Ty ba ¢ hd Sudi Trau (N 12°30.302",
E 109°02.694")

TT Chi tiéu N Trung binh+ Min - Max
SD
1  Chiéu dai tong (L), mm 7 216,9+705 157,0-312,0
2 Chiéu dai chuan (L), mm 7 155,7+56,3 107,0-234,0
3 Khdi luong, g 7 849+716 280-188,0
4 Khbi lugng bod ndi quan, g 7 70,4 +60,8 21,0-156,0
S tia vay lung 7 (IN12,0+ 12,0-12,0
5 0,0
6 SO tia viy hau mon 7 ()40+00 4,040
7 SO tia vay nguc 7 (DO51+04 5,0-6,0
8 S tia vay bung 7 ()50+00 5050
S6 tia vay dudi 7 ()14,0 1)+ 14,0-14,0
9 0,0
10 Sb vay duong bén 7 276+17 24,0-29,0
Ty 18 so véi chiéu dai chuan (%)
11 Chiéu dai dau (HL) 7 320+1,0 30,4-33,4
12 Chiéu dai trude vay lung 7 395+15 37,4419
13 Chiéudai:ndpmang—vaylung 7 127+ 14 10,3-14.6
14 Chiéu dai: ndp mang —vaynguc 7 146+ 1,0 13,2-15,9
15 Chiéu dai tia cng vay lung 7  275+37 21,4-31,8
16 Chiéu dai gdc vay lung 7 347+18 33,7-38,6
17 Chiéu dai tia cing vay nguc 7 281+14 26,1-30,1
18 Chiéu dai tia cung vay bung 7 241 +£2.0 21,4-26,2




TT Chi tiéu N Trung binh+ Min - Max
SD

19 Chiéu dai tia cung vay hau mon 7 175+21 14,5-20,2
20 Chiéu dai gbc vay hdu mon 7 43 +0,5 3,9-5,2
21 Chiéu dai cubng dudi 7 267+74 12,1-36,4
22 Chiéu cao cudng dudi 7 8,7+0,4 8,1-9,4

Khoang cach: vay lung — vay 7 203+2,1 17,9-23,4
23 bung

Khoang cach: vay lung — vay 7 263+1,1 24 5-275
24 nguc

Khoang cach: vay lung — vay 7 345+1,0 33,3-35,6
25 hau mon
26 Khoang cach: vay lung —vaymd 7 11,8+ 1,6 9,3-13,9
27 Chiéu dai vay md 7 79+ 14 5,5-9,8

Khoang cach: vdy mo - trén vay 7 13,0+1,8 9,5-14.,8
28 dudi

Khoang cach: vdy md - dudi vay 7 16,8 +1,2 15,4-18,7
29 dudi

Khoang cach: Vay mo - vay hau 7 250+1,1 22,0-25,8
30 mon
31 Chiéu réng nguc 7 27,0+2,7 24,4292

Ty 1é so véi chiéu dai dau (%)

32 Khoang cach sau 6 mat 7 392+28 36,0-43,0
33 Puong kinh 6 mit 7 58+0,7 4,8-6,8
34 Chiéu dai mdm 7 526+272 49,5-56,6
35 Chiéu dai rau 7 272+36 22.2-32,0
36 Chiéu cao dau 7 626+54 52,0-68,2
37 Khoang cach 2 miii 7 157+15 13,0-17,6
38 Khoang cach 2 mat 7  434+31 38,0-47,1
39 Chiéu dai ring ham trudc 7 11,1+20 10,1-18,0
40 Chiéu dai rang ham sau 7 121+14 10,2-16,1

Bang 7.3: Céc chi tiéu do va dém ciia ca Ty ba & kénh Am Chua (Khanh
Hoa) (N 12°17.421', E 109° 06.038')

TT Chi tiéu N Trungbinh+ Min - Max
SD
1  Chiéu dai tong (Ly), mm 16 2332+56,2 100,9-301,0
2 Chiéu dai chuin (L), mm 16 176,6+43,2  74,2-223,0
3 Khdi luong, g 16 106,9+525  9,0-192,0
4 Khbi lugng bod ndi quan, g 16 89,4+44,1 6,0-160,0
S6 tia vay lung 16 (1)11,4=+ 10,0-12,0
5 0,6




TT Chi tiéu N Trung binh+ Min - Max
SD
6  Sb tia vy hau mon 16 (i)3,9+0,3 3,0-4,0
7 SO tia vay nguc 16 (1)50+04 4,0-6,0
8 SO tia viy bung 16 (i)4,9+0,3 4,0-5,0
S tia vay dudi 16 (i) 14,0 1)+  14,0-14,0
9 0,0
10 S6 vay duong bén 16 279+1,0 26,0-30,0
Ty 18 so v6i chiéu dai chuin (%)
11 Chiéu dai dau (HL) 16 32,5+2,3 28,7-38,4
12 Chiéu dai trude vay lung 16 382+21 36,1-45,1
13 Chiéu dai: ndp mang —vay lung 16 124 +1,2 10,2-15,2
14 Chiéu dai: ndp mang — Viy nguc 16 13,7+1,0 12,2-15,8
15 Chiéu dai tia cting vay lung 16 244+16 20,5-26,0
16 Chiéu dai gbc vay lung 16 33,1+2,0 29,9-37,4
17 Chiéu dai tia cung vay nguc 16 27,427 23,6-34,6
18 Chiéu dai tia cung vay bung 16 21.7+1,7 19,0-25,5
19 Chiéu dai tia cing viy hdumdén 16 16,4+ 1,9 11,5-19,5
20 Chiéu dai gbc vy hau mén 16 4,6+0,7 3,3-6,5
21 Chiéu dai cudng dudi 16 294+1,3 25,4-30,8
22 Chiéu cao cudng dudi 16 8,6 +0,5 7,8-9,3
Khoang cach: vay lung — vay 16 199+1,3 17,1-22,6
23 bung
Khoang cach: vay lung — vay 16 249+15 22,8-28,8
24 nguc
Khoang cach: vay lung — vay 16 34,1+0,9 31,1-36,8
25 hau mon
26 Khoang cach: vay lung — vay mo 16 15,0+2,1 11,3-18,5
27 Chiéu dai vay md, 16 71+1,0 5,7-8,6
Khoang cach: vdy mo - trén vay 16 122+1,0 10,7-14,1
28  dudi
Khoang cach: vdy md - dudi vay 16 162+1,1 14,3-18,3
29 dudi
Khoang cach: Vay mo - vay hau 16 260+1,1 25,0-27,1
30 mon
31 Chiéu rong nguc 16 27,1+1,9 25,0-28,6
Ty 18 so véi chiéu dai dau (%)
32 Khoang cach sau 6 mat 16 38,8+3,0 33,3-46,7
33 Puong kinh 6 mit 16 59+0,8 4,9-7,6
34 Chiéu dai mdém 16 544+25 49,4-60,7
35 Chiéu dai rau 16  33,6+45 27,6-46,0
36 Chiéu cao dau 16 58,3+4,9 51,9-66,5
37 Khoang cach 2 miii 16  18,5+3,0 15,3-24,6




TT Chi tiéu N Trung binh+ Min - Max
SD

38 Khoang cach 2 mat 16 447+ 1,4 42 6-47.2

39 Chi@u dai rang ham trudc 16 12,8 +2,0 11,0-18,6

40 Chiéu dai rang ham sau 16 140+ 1,8 12,1-18,0

Bang 7.4: Céc chi tiéu do va dém ciia ca Ty ba & Song Cai (Khanh Hoa)
(N 12°15.619’, E 109° 06.038")

TT Chi tiéu N  Trung binh + Min - Max
SD
1 Chiéu dai tong (Ly), mm 4 2938+275 270,0-332,0
2 Chiéu dai chuan (Ls), mm 4 220,8+14,2  210,0-240,0
3 Khdi lugng, g 4 176,3+44,0  136,0-230,0
4  Khoi luong bo ndi quan, g 4 157,5 + 38,0 126,0-204,0
5 S tia vay lung 4 (1)12,0+0,8 11,0-13,0
6 SO tia vy hau mon 4  ()4,0+0,0 4,0-4,0
7 SO tia vay nguc 4 (1) 5,0+ 0,0 5,0-5,0
8 SO tia viy bung 4  (i)50+0,0 5,0-5,0
S tia vay dudi 4 (i) 14,0 () + 14,0-14,0
9 0,0
10 S6 vay dudng bén 4 283 +0,5 28,0-29,0
Ty 18 so véi chiéu dai chuan (%)
11 Chiéu dai ddu (HL) 4 30,9+ 1,2 29,9-32,4
12 Chiéu dai trudc vy lung 4 36,7+ 1,0 35,3-37,6
13 Chiéu dai: nap mang — Viy lung 4 12,2 +0,7 11,6-13,0
14 Chiéu dai: nip mang — Viy nguc 4 12,6 0,3 12,2-13,0
15 Chiéu dai tia cing vay lung 4 25,8 +3,0 22,0-28,7
16 Chiéu dai gbc vay lung 4 34,0+2,2 32,2-37,2
17 Chiéu dai tia cing vay nguc 4 29,6 +2,0 28,0-32,3
18 Chiéu dai tia ciing vy bung 4 24,0 +2,1 21,9-26,1
19 Chiéu dai tia cimg viy hau mén 4 18,3 +2,1 16,3-20,6
20 Chiéu dai gbc vay hdu mon 4 51+0,4 4,7-5,6
21 Chiéu dai cudng dudi 4 28,3+ 1,2 26,8-29,6
22 Chiéu cao cuéng dudi 4 8,6+04 8,2-9,1
23 Khoang cach: vay lung —vay bung 4 19,6 +£0,9 18,6-20,7
24 Khoang cach: vy lung — vdy nguc 4 23,4+0,7 22,4-23,9
Khoang cach: vay lung — vay hau 4 29,1 +£8,5 16,6-34,8
25 mon
26 Khoang cach: vay lung — vy mo 4 156 +2,5 12,0-17,3
27 Chiéu dai viy md. 4 7,8+0,6 7,0-8,5
Khoang céch: vady md - trén vay 4 129+1,0 11,6-13,9
28 duoi
Khoang céch: vay md - dudi vay 4 174+1,1 16,0-18,6
29 duoi
4 29,0 + 8,1 23,9-41,1

30

Khoang cach: Vay md - vay hau
mon




TT Chi tiéu N  Trung binh + Min - Max
SD
31 Chiéu rong nguc 4 26,0 +2,1 24,8-28,1
Ty 1€ so véi chiéu dai diu (%)

32 Khoang cach sau 6 mit 4 40,4 + 4,0 36,4-45,9
33 Puong kinh 6 mit 4 5,7+ 0,9 4,7-6,7

34 Chiéu dai mdm 4 54,3 +2 .4 51,9-57,6
35 Chiéu dai rau 4 29,8 +2.,6 27,9-33,5
36 Chiéu cao dau 4 58,5+ 1,1 57,3-60,0
37 Khoang cach 2 miii 4 16,5+ 1,9 15,2-19,3
38 Khoang cach 2 mit 4 442 + 2.6 41,8-47,8
39 Chiéu dai ring ham trudc 4 11,0 +2,1 11,2-19,0
40 Chiéu dai ring ham sau 4 12,1+ 2,2 10,1-18,0

Bang 7.5: Cac chi tiéu do va dém cta ca Ty ba & hd Ea Kao (Pak Lak)

(N 12°36.855', E 108° 02.822")

TT Chi tiéu N Trung Binh+ Min - Max
SD
1  Chiéu dai tong (L), mm 22 2134+370 128,0-268,0
2 Chiéu dai chuan (Ls), mm 22  158,2+281 96,0-200,0
3 Khéiluong, g 22 78,5+31,9  19,0-138,0
4 Khoi lugng bd ndi quan, g 22 63,7 +£26,8 15,0-116,0
S6 tia vay lung 22 (D 11,7+ 10,0-12,0
5 0,6
6 SO tia viy hau mon 22  (1)4,0+£02 3,0-4,0
7 S0 tia vay nguc 22 (1)5,0+£0,0 5,0-5,0
8 Sb tia vay bung 22 (i) 5,0+0,0 5,0-5,0
S6 tia vy dudi 22 ()14,0(G)+ 14,0-14,0
9 0,0
10 S6 vay duong bén 22 277+1,0 26,0-30,0
Ty 18 so véi chidu dai chuin (%)
11 Chiéu dai dau (HL) 22  337+29 26,7-41,9
12 Chiéu dai trude vay lung 22 40,8+21 39,0-46,1
13 Chiéu dai: ndp mang —vay lung 22 13,2+1,1 11,0-14,6
14 Chiéu dai: nip mang —vay nguc 22 14,6+ 1,1 13,5-17,6
15 Chiéu dai tia cing vay lung 22 25,720 22,9-29,8
16 Chiéu dai gbc vay lung 22 335+1,1 31,0-34,8
17 Chiéu dai tia cing viy nguc 22 31,0+2.1 27,4-33,7
18 Chiéu dai tia cing vay bung 22 220+22 18,2-24,2
19 Chiéu dai tia cing vy hAumén 22 159£2,0 10,7-17,8
20 Chiéu dai gbc vay hdu mon 22 5,0+0,7 3,9-6,5
21 Chiéu dai cubng dudi 22 299+15 28,4-33,5
22 Chiéu cao cudng dudi 22 8,7+ 0,5 8,2—9,7




TT Chi tiéu N Trung Binh+ Min - Max
SD

Khoang cach: vay lung — vay 22 209+ 1,8 17,0-23,2
23 bung

Khoang cach: vay lung — vay 22 26,4+ 1,4 24,9-29,7
24 nguc

Khoang cach: vay lung — vay 22 334+1,1 31,8-35/4
25 hau mon
26 Khoang cach: vay lung — vdy mo 22 13,3+0,8 12,0-14.8
27 Chiéu dai vy md, 22 83+14 7,1-11,7

Khoang cach: vdy mé - trén vay 22 13,7+ 1,1 12,3-16,1
28  dudi

Khoang cach: vay mo - dudi vay 22 17,7 +2,1 15,0-22,2
29 duoi

Khoang cach: Vay md - vay hau 22 25,0+ 1,1 24,0-27,1
30 moén
31 Chiéu rong nguc 22 27,1+22 25,1-29,1

Ty 18 so véi chiéu dai dau (%)

32 Khoang cach sau 0 mat 22  37.8+5.1 32,0-48,1
33 Puong kinh 6 mit 22 79+19 6,0-12,5
34 Chiéu dai mdém 22 51,9+37 46,4-65,0
35 Chiéu dai rau 22 249+38 19,9-34,3
36 Chiéu cao dau 22 596+52 51,5-73,0
37 Khoang cach 2 miii 22 16,8 £ 1,9 14,3-22,5
38 Khoang cach 2 mat 22  457+35 39,7-57,1
39 Chiéu dai ring ham trudc 22 11,1+2,0 10,4-19,6
40 Chiéu dai rang ham sau 22 12,0+1,9 11,8-18,0

Bang 7.6: Cac chi tiéu do va dém cta ca Ty ba ¢ kénh dan nude tir séng Serepok

4 (bak Lak) (N 12°48.992', E 107° 51.052")

TT Chi tiéu N Trungbinh+ Min - Max
SD
1 Chiéu dai tong (Ly), mm 14  167,0+£88,3 93,0-344,0
2 Chiéu dai chuan (L), mm 14 1229+68,6 70,4-268,0
3 Khéi luong, g 14  77,9+122,6  5,0-369,0
4 Khbi lugng bod ndi quan, g 14  58,5+959 2,0-290,0
S6 tia vay lung 14 () 11,9+ 11,0-12,0
5 0,3
6 SO tia vay hdu mon 14 () 4,0+0.,0 4,0-4,0
7 SO tia vay nguc 14 (I)5,0£0,5 4,0-6,0
8 S tia vy bung 14 (i) 5,0+ 0,0 5,0-5,0




TT Chi tiéu N Trung binh+ Min - Max
SD
S6 tia vay dudi 14 () 13,9(G)+  13,0-14,0
9 0,3
10 S6 vay duong bén 14 27,7+1,3 25,0-29,0
Ty 1é so véi chiéu dai chuén (%)
11 Chiéu dai dau (HL) 14 34,7+2,1 30,6-38,3
12 Chiéu dai trudc vay lung 14  421+22 38,9-45,0
13 Chiéu dai: nip mang —vay lung 14 13,5+ 1,9 10,2-16,4
14 Chiéu dai: ndp mang —vaynguc 14 15,9+ 1.8 12,9-19,3
15 Chiéu dai tia cing vay lung 14  272+3,1 22,9-32,7
16 Chiéu dai gbc vay lung 14 359+27 33,8-42,9
17 Chiéu dai tia cing vay nguc 14 295+28 25,8-34,5
18 Chiéu dai tia cing vy bung 14  232+3)5 17,4-28,4
19 Chiéu dai tia cung vay hau mon 14 19,0 £2,2 16,6-23,2
20 Chiéu dai gbc vay hdu mon 14 45+0,9 3,5-5,6
21 Chiéu dai cuéng duodi 14 28,7+ 1,6 26,4-31,9
22 Chiéu cao cudng dudi 14 8,7+ 0,6 7,7-9,7
Khoang cach: vay lung — vay 14 233+1,0 21,9-25,0
23 bung
Khoang cach: vay lung — vay 14 295+ 1,8 27,0-32,6
24 nguc
Khoang cach: vay lung — vay 14 340+1,2 31,8-35,8
25 hau moén
26 Khoang cach: vay lung — vay mo 14 11,9+2,1 8,3-14,8
27 Chiéu dai vay m®, 14  7,5+09 6,1-9,0
Khoang cach: vay md - trén vay 14 11,8+2,1 7,9-15,1
28 duoi
Khoang cach: vy md - dudi vdy 14 16,9+ 1,5 14,5-19,1
29 dudi
Khoang cach: Vay mo - vay hau 14 24,0+ 2,1 22,1-26,2
30 moén
31 Chiéu réng nguc 14 251+28 23,2-28,6
Ty 1é so véi chiéu dai dau (%)
32 Khoang cach sau 6 mat 14 392+35 32,0-43,8
33 Puong kinh 6 mat 14 6,5+ 1,2 5,1-8,7
34 Chiéu dai mdm 14 51,8+29 46,4-57,2
35 Chiéu dai rau 14 22,0+4,5 14,1-28,3
36 Chiéu cao dau 14 63,8+4,6 54,7-69,8
37 Khoang cach 2 miii 14 17,5+4,7 12,8-29,2
38 Khoang cach 2 mat 14 443 +24 41,1-48,9
39 Chiéu dai ring ham trude 14  102+1,8 8,1-19,0
40 Chiéu dai rang ham sau 14 14,0+2,0 12,1-17,3




Bang 7.7: Cac chi tiéu do va dém cta ca Ty ba & cac thay vuc khac (N = 1)

TT Chi tiéu Thay dién HoEaDar  Ho Cay Sung
pong Nai-4  (Pak Lak)  (Khanh Hoa)
(N11°53.119" (N 12°48.209' (N12°13.930’
E107°43.798") E 108° E108%58.907")
29.729')
Chiéu dai tong (Ly), 410,0 270,0 96,3
1 mm
Chiéu dai chuén (Ls), 332,1 200,2 68,8
2 mm
3 Khdi luong, g 600,0 190,0 5,0
Khéi lugng bo noi 510,0 177,0 4,0
4 quan, ¢
5 Sb tia vy lung (11) 12,0 (11) 13,0 (1) 12,0
6 SO tia viy hau mon (i) 4,0 (i) 4,0 (i) 4,0
7 SO tia vay nguc () 6,0 () 6,0 (5,0
8  S6 tia viy bung (i) 5,0 (i) 5,0 (i) 5,0
9  Sb tia vay duoi (i) 14,0 (i) (i) 14,0 (i) (i) 14,0 (i)
10  S6 vay duong bén 28,0 28,0 28,0
Ty 18 so véi chiéu dai chuan (%)
11 Chiéu dai dau (HL) 28,6 34,2 31,4
Chiéu dai trudc vay 38,61 38,6 39,2
12 lung
Chiéu dai: nip mang 13,6 13,4 14,9
13 —vay lung
Chiéu dai: nip mang 23,5 15,4 13,7
14 —vay nguc
Chiéu dai tia cing 25,3 29,9 27,7
15 vay lung
Chiéu dai goc vay 33,4 35,6 34,4
16 lung
Chiéu dai tia cing 30,4 33,9 28,5
17 vay nguc
Chiéu dai tia cing 21,1 27,6 23,0
18 vay bung
Chiéu dai tia cimg 16,9 18,8 14,7
19 vay hau mon
Chiéu dai goc vay 5,1 47 3,6
20 hau mon
21 Chiéu dai cudng dudi 31,6 26,4 28,2
22 Chiéu cao cudng dudi 8,4 9,9 8,8




TT Chi tiéu Thuy dién Ho EaDar  Ho Cay Sung
pong Nai-4  (Pak Lak)  (Khanh Hoa)

(N11°53.119" (N 12°48.209’ (N12°13.930’

E107%43.798) E 108° E108°58.907")

29.729)

Khoang cach: vay 18,4 23,2 17,8
23 lung — vay bung

Khoang cach: vay 23,2 27,3 26,3
24 lung — vay nguc

Khoang cach: vay 12,7 34,6 29,6
25 lung — vay hiu mon

Khoang cach: vay 16,6 13,9 124
26 lung — vy mo
27 Chiéu dai vy md, 75 7,7 5,3

Khoang cach: vay mo 14,2 17,5 13,0
28 - trén vay duoi

Khoang cach: vay mo 20,2 18,8 17,2
29 - dudi vay dudi

Khoang cach: Vay 21,1 23,9 25,2
30 md - vay hiu mén
31 Chiéu rong nguc 26,4 26,8 27,0

Ty 1é so véi chiéu dai dau (%)

Khoang cach sau 0 421 38,3 54,2
32 mit
33 Puong kinh 6 mat 26,3 12,2 23,3
34 Chiéu dai mdém 54,7 55,4 59,3
35 Chiéu dai rau 28,4 24,1 39,8
36 Chiéu cao dau 62,1 57,5 65,6
37 Khoang cich 2 miii 24,2 18,2 23,1
38 Khoang cach 2 mat 44,6 45,4 60,2

Chiéu dai rang ham 11,1 10,4 11,4
39 trudc

Chiéu dai rang ham 12,1 12,0 12,3

40 sau




PHU LUC 8

Bang 8: Thong tin cac mau c6 trinh ti giri ngan hang Gen Bank (NCBI) ctia ca Ty ba Pterygoplichthys spp. & mién Nam Viét

Nam
Total Standard Geographic Date GenBank
Label Species Country Location  Collector Identifier Weight,g  length, ograp : '
om length,cm  coordinates, N, E collection acc. no.
01 KH  Pterygoplichthys Viet Nam Kénh Ha- Tran Duc Stolbunov 240 30.5 22.6 12°11'39.86"N, 12.04.2018 MN656203
disjunctivus KH Dien Igor 109°9'47.77"E
02 KH  Pterygoplichthys Viet Nam Kénh Ha- Tran Duc Stolbunov 112 23.9 17 12°11'39.86"N, 12.04.2018 MN656204
pardalis KH Dien Igor 109° 9'47.77"E
03 KH  Pterygoplichthys Viet Nam Kénh Ha- Tran Duc Stolbunov 122 23.9 17.6 12°11'39.86"N, 12.04.2018 MN656205
pardalis KH Dien Igor 109°9'47.77"E
04 KH  Pterygoplichthys Viet Nam Kénh Ha- Tran Duc Stolbunov 154 24.5 185 12°11'39.86"N, 12.04.2018 MN656206
disjunctivus KH Dien Igor 109°9'47.77"E
05 KH  Pterygoplichthys Viet Nam Kénh Ha- Tran Duc Stolbunov 130 23.5 17.1 12°11'39.86"N, 12.04.2018 MN656207
pardalis KH Dien Igor 109°9'47.77"E
06 KH  Pterygoplichthys Viet Nam Séng Cai- Tran Duc Stolbunov 234 29.6 235 12°15'43.27"N, 18.04.2018 MN656208
disjunctivus KH Dien Igor 109°5'46.95"E
07 KH  Pterygoplichthys Viet Nam Song Cai- Tran Duc Stolbunov 347 38.4 28.7 12°15'43.27"N, 18.04.2018 MN656209
pardalis KH Dien Igor 109°5'46.95"E
08 KH  Pterygoplichthys Viet Nam Séng Cai- Tran Duc Stolbunov 398 40.7 30.5 12°15'43.27"N, 18.04.2018 MN656210
pardalis KH Dien Igor 109°5'46.95"E
09 KH  Pterygoplichthys Viet Nam Séng Cai- Tran Duc Stolbunov 202 32.2 23.3 12°15'43.27"N, 18.04.2018 MN656211
pardalis KH Dien Igor 109°5'46.95"E
10 PY  Pterygoplichthys Viet Nam Kénh Tran Duc Stolbunov 125 24.4 18.7 12°59'32.42"N, 25.04.2018 MN656212
disjunctivus Song Ba Dien Igor 109° 7'36.59"E
(Tay Hoa)
-PY
24 PY  Pterygoplichthys Viet Nam Kénh Hao  Tran Duc Stolbunov 95 245 175 12°54'40.39"N, 27.04.2018 MN656213
disjunctivus Son-PY  Dien Igor 109°2229.79"E




Total

. . - . Standard Geographic Date GenBank,
Label Species Country Location  Collector Identifier Weight, g Ierclgqth, length, cm  coordinates, N, E collection 2CC. NO.
25 PY Pterygoplichthys Viet Nam Kénh Hao Tran Duc Stolbunov 95 22.5 16.6 12°54'40.39"N, 27.04.2018 MN656214
disjunctivus Son - PY Dien Igor 109°2229.79"E
26 PY  Pterygoplichthys Viet Nam Kénh Hao  Tran Duc Stolbunov 115 26.2 19.1 12°54'40.39"N, 27.04.2018 MN656215
disjunctivus Son-PY  Dien Igor 109°22'29.79"E
31 BN  Pterygoplichthys Viet Nam H6 Tri An  Tran Duc Stolbunov 610 42.4 33.6 11°6'52.20"N 09.05.2018 MN656216
pardalis -bN Dien Igor 107°323.17"E
32 BN  Pterygoplichthys Viet Nam Ho Tri An  Tran Duc Stolbunov 460 32.5 26 11°6'52.20"N, 09.05.2018 MN656217
pardalis -bN Dien Igor 107°3'23.17"E
33 BN  Pterygoplichthys Viet Nam HOo Tri An  Tran Duc Stolbunov 424 36 30 11°6'52.20"N, 09.05.2018 MN656218
pardalis -bN Dien Igor 107°3'23.17"E
34 DN  Pterygoplichthys Viet Nam Ho Tri An  Tran Duc Stolbunov 478 32 26 11°6'52.20"N, 09.05.2018 MN656219
disjunctivus -bN Dien Igor 107°3'23.17"E
35BN  Pterygoplichthys Viet Nam HO Tri An  Tran Duc Stolbunov 350 34 26.3 11°6'52.20"N, 09.05.2018 MN656220
pardalis -bN Dien Igor 107°3'23.17"E
36 BN  Pterygoplichthys Viet Nam Song Tran Duc Stolbunov 353 35.1 27.5 11°25'11.28"N, 11.05.2018 MN656221
pardalis bong Nai- Dien Igor 107°25'45.88"E
BN
37BN  Pterygoplichthys Viet Nam Song Tran Duc Stolbunov 263 32 24.5 11°25'11.28"N, 11.05.2018 MN656222
pardalis bong Nai- Dien Igor 107°25'45.88"E
bN
38 DN  Pterygoplichthys Viet Nam Song Tran Duc Stolbunov 224 30.5 22.1 11°25'11.28"N, 11.05.2018 MN656223
pardalis bong Nai- Dien Igor 107°25'45.88"E
DN
39 BN  Pterygoplichthys Viet Nam Séng Tran Duc Stolbunov 300 35.7 27 11°25'11.28"N, 11.05.2018 MN656224
disjunctivus bong Nai- Dien Igor 107°25'45.88"E
bN
40 BN  Pterygoplichthys Viet Nam Song Tran Duc Stolbunov 480 42.1 315 11°25'11.28"N, 11.05.2018 MN656225
pardalis bong Nai- Dien Igor 107°25'45.88"E

DN




Total

. . - . Standard Geographic Date GenBank,
Label Species Country Location  Collector Identifier Weight, g Ierclgqth, length, cm  coordinates, N, E collection 2CC. NO.

41 DN  Pterygoplichthys Viet Nam HO6 Tri An  Tran Duc  Stolbunov 158 24.1 20.2 11°6'52.20"N, 10.05.2018 MN656226
disjunctivus -bN Dien Igor 107° 323.17"E

43 DN  Pterygoplichthys Viet Nam HO Tri An  Tran Duc Stolbunov 523 35 294 11°6'52.20"N, 10.05.2018 MN656227
pardalis -bN Dien Igor 107° 3'23.17"E

44 DN  Pterygoplichthys Viet Nam HO Tri An  Tran Duc  Stolbunov 500 27.5 23.2 11°6'52.20"N, 10.05.2018 MN656228
disjunctivus -bN Dien Igor 107°323.17"E

45BN  Pterygoplichthys Viet Nam HO Tri An  Tran Duc  Stolbunov 301 32.4 26.9 11°6'52.20"N, 10.05.2018 MN656229
disjunctivus -bN Dien Igor 107°323.17"E

47KH Pterygoplichthys Viet Nam Song Dinh  Tran Duc Stolbunov 284 36.1 24.8 12°29'42" N, 16.05.2018 MN656230
pardalis -KH Dien Igor 109°7'41" E

48KH Pterygoplichthys Viet Nam Séng Dinh  Tran Duc Stolbunov 243 31 22.5 12°29'44.39"N, 16.05.2018 MN656231
pardalis -KH Dien Igor 109°7'41.14"E

49KH Pterygoplichthys Viet Nam Séng Dinh  Tran Duc Stolbunov 188 30.1 19.9 12°29'44.39"N, 16.05.2018 MN656232
disjunctivus -KH Dien Igor 109°7'41.14"E

50KH Pterygoplichthys Viet Nam Song Dinh  Tran Duc Stolbunov 265 33.2 235 12°29'44.39"N, 16.05.2018 MN656233
disjunctivus -KH Dien Igor 109°7'41.14"E

52KH Pterygoplichthys Viet Nam Song Dinh Tran Duc Stolbunov 171 28.5 20.3 12°29'44.39"N, 16.05.2018 MN656234
disjunctivus - KH Dien Igor 109°7'41.14"E

55KH Pterygoplichthys Viet Nam Song Dinh  Tran Duc Stolbunov 246 34 24.2 12°29'44.39"N, 16.05.2018 MN656235
disjunctivus -KH Dien Igor 109°7'41.14"E

74KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 420 35.5 27.8 12°17"26.16"N, 14.06.2018 MN656236
pardalis chta-KH  Dien Igor 109°6'3.75"E

75KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 200 29.8 225 12°17"26.16"N, 14.06.2018 MN656237
pardalis chta -KH  Dien Igor 109°6'3.75"E

76KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 170 29.8 22.6 12°17"26.16"N, 14.06.2018 MN656238
pardalis chta -KH  Dien Igor 109°6'3.75"E

77KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 80 20.5 15.8 12°17"26.16"N, 14.06.2018 MN656239

pardalis chta-KH  Dien Igor 109°6'3.75"E




Total

. . - . Standard Geographic Date GenBank,

Label Species Country Location  Collector Identifier Weight, g Ierclgqth, length, cm  coordinates, N, E collection 2CC. NO.

78KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 79 22.7 16.8 12°17"26.16"N, 14.06.2018 MN656240
pardalis chia-KH  Dien Igor 109°6'3.75"E

79KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 32 15.5 115 12°17"26.16"N, 14.06.2018 MN656241
pardalis chiia-KH  Dien Igor 109°6'3.75"E

80KH Pterygoplichthys Viet Nam Kénh Am  Tran Duc Stolbunov 23 14.4 10.4 12°17"26.16"N, 14.06.2018 MN656242
disjunctivus chua -KH  Dien Igor 109°6'3.75"E

83PY  Pterygoplichthys Viet Nam Song Ty - Tran Duc Stolbunov 104 23.9 17.2 12°56'33.54"N, 16.07.2018 MN656243
pardalis PY Dien Igor 109°21'47.78"E

84PY  Pterygoplichthys Viet Nam Séng Ty - Tran Duc Stolbunov 92 21.3 16 12°56'33.54"N, 16.07.2018 MN656244
disjunctivus PY Dien Igor 109°21'47.78"E

85PY  Pterygoplichthys Viet Nam Song Ty - Tran Duc Stolbunov 83 22.3 15.1 12°56'33.54"N, 16.07.2018 MN656245
disjunctivus PY Dien Igor 109°21'47.78"E

86PY  Pterygoplichthys Viet Nam Song Ty - Tran Duc Stolbunov 77 21 15.2 12°56'33.54"N 16.07.2018 MN656246
disjunctivus PY Dien Igor 109°21'47.78"E

87PY  Pterygoplichthys Viet Nam Séng Ty - Tran Duc Stolbunov 75 22.4 154 12°56'33.54"N, 16.07.2018 MN656247
pardalis PY Dien Igor 109°21'47.78"E

88PY  Pterygoplichthys Viet Nam Séng Ty - Tran Duc Stolbunov 84 21.2 155 12°56'33.54"N, 16.07.2018 MN656248
disjunctivus PY Dien Igor 109°21'47.78"E

89PY  Pterygoplichthys Viet Nam Song Ty - Tran Duc Stolbunov 97 23 16.3 12°56'33.54"N, 16.07.2018 MN656249
disjunctivus PY Dien Igor 109°21'47.78"E

98PY  Pterygoplichthys Viet Nam Song Ba-  Tran Duc Stolbunov 442 39.2 28.7 13°0'48.67"N, 17.07.2018 MN656250
pardalis PY Dien Igor 109°11'11.68"E

99PY  Pterygoplichthys Viet Nam Séng Ba-  Tran Duc Stolbunov 391 37.4 27.9 13°0'48.67"N, 17.07.2018 MN656251
disjunctivus PY Dien Igor 109°11'11.68"E

100PY  Pterygoplichthys Viet Nam Séng Ba-  Tran Duc Stolbunov 346 36 26.5 13°0'48.67"N, 17.07.2018 MN656252
pardalis PY Dien Igor 109°11'11.68"E

101PY  Pterygoplichthys Viet Nam Séng Ba- Tran Duc Stolbunov 238 32.8 23.9 13°0'48.67"N 17.07.2018 MN656253
disjunctivus PY Dien Igor 109°11'11.68"E

103PY  Pterygoplichthys Viet Nam Séng Ba- Tran Duc Stolbunov 154 27.4 20 13°0'48.67"N, 17.07.2018 MN656254
pardalis PY Dien Igor 109°11'11.68"E
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105PY  Pterygoplichthys Viet Nam Séng Ba-  Tran Duc Stolbunov 282 34.5 25 13°0'48.67"N, 17.07.2018 MN656255
pardalis PY Dien Igor 109°11'11.68"E

106PY  Pterygoplichthys Viet Nam Séng Ba- Tran Duc Stolbunov 272 32.8 24.3 13°0'48.67"N, 18.07.2018 MN656256
disjunctivus PY Dien Igor 109°11'11.68"E

108PY  Pterygoplichthys Viet Nam Séng Ba- Tran Duc Stolbunov 184 30.1 22.4 13°0'48.67"N, 18.07.2018 MNG656257
disjunctivus PY Dien Igor 109°11'11.68"E

111PY  Pterygoplichthys Viet Nam Séong Ba-  Tran Duc Stolbunov 560 41.9 32.3 13°0'48.67"N, 18.07.2018 MN656258
pardalis PY Dien Igor 109°11'11.68"E

113PY  Pterygoplichthys Viet Nam Séong Ba-  Tran Duc Stolbunov 555 41.1 34.8 13°0'48.67"N, 18.07.2018 MN656259
disjunctivus PY Dien Igor 109°11'11.68"E

124PY  Pterygoplichthys Viet Nam Song Ba-  Tran Duc Stolbunov 160 29.6 21.7 13°0'48.67"N, 18.07.2018 MN656260
disjunctivus PY Dien Igor 109°11'11.68"E

127PY  Pterygoplichthys Viet Nam Bau Sen— Tran Duc Stolbunov 213 28.1 20.5 13°026.45"N, 18.07.2018 MN656261
disjunctivus PY Dien Igor 109°7'15.41"E

128PY  Pterygoplichthys Viet Nam Bau Sen— Tran Duc Stolbunov 309 33 22.9 13°0'26.45"N 18.07.2018 MN656262
disjunctivus PY Dien Igor 109° 7'15.41"E

144PY  Pterygoplichthys Viet Nam Séong Ba— Tran Duc Stolbunov 304 36.7 27 13°0'48.67"N 18.07.2018 MN656263
disjunctivus PY Dien Igor 109°11'11.68"E

148PY  Pterygoplichthys Viet Nam Séng Ba— Tran Duc Stolbunov 225 33.2 24.4 13°0'48.67"N 18.07.2018 MN656264
disjunctivus PY Dien Igor 109°11'11.68"E

149PY  Pterygoplichthys Viet Nam Séong Ba-  Tran Duc Stolbunov 194 32.1 24.2 13°0'48.67"N, 18.07.2018 MN656265
disjunctivus PY Dien Igor 109°11'11.68"E

152BDb  Pterygoplichthys Viet Nam Séng Con  Tran Duc Stolbunov 247 34.8 24.9 13°52'30.29"N, 21.07.2018 MN656266
pardalis -Bb Dien Igor 109°6'54.67"E

153Bb  Pterygoplichthys Viet Nam Séng Cén  Tran Duc Stolbunov 154 27.1 19.8 13°52'30.29"N, 21.07.2018 MN656267
disjunctivus -Bb Dien Igor 109°6'54.67"E

154BDb  Pterygoplichthys Viet Nam Séng Céon  Tran Duc Stolbunov 163 26.8 19.3 13°52'30.29"N, 21.07.2018 MN656268
pardalis -Bb Dien Igor 109°6'54.67"E

155Bb  Pterygoplichthys Viet Nam Song Con  Tran Duc Stolbunov 143 26.9 194 13°52'30.29"N, 21.07.2018 MN656269
pardalis -Bb Dien Igor 109°6'54.67"E
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161Bb  Pterygoplichthys Viet Nam Séng Con  Tran Duc Stolbunov 114 25.8 18.9 13°52'30.29"N, 21.07.2018 MNG656270
disjunctivus -Bb Dien Igor 109°6'54.67"E
162PY  Pterygoplichthys Viet Nam Séng Ba- Tran Duc Stolbunov 225 31.6 23 13°0'48.67"N, 22.07.2018 MN656271
pardalis PY Dien Igor 109°11'11.68"E
164PY  Pterygoplichthys Viet Nam BauSen-  Tran Duc Stolbunov 152 27.2 19.6 13°026.45"N, 22.07.2018 MNG656272
disjunctivus PY Dien Igor 109°7'15.41"E
196DL  Pterygoplichthys Viet Nam Ea Dar - Tran Duc Stolbunov 513 38.2 26.5 12°48'5.21"N, 12.11.2018 MN656273
pardalis bL Dien Igor 108°30'13.02"E
197DL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 136 27.2 20 12°36'33.22"N, 13.11.2018 MN656274
pardalis bL Dien Igor 108°2'26.37"E
198 BL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 131 26.3 19 12°36'33.22"N, 13.11.2018 MNG656275
pardalis bL Dien Igor 108°2'26.37"E
199 BL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 123 25.4 18 12°36'33.22"N, 13.11.2018 MNG656276
pardalis bL Dien Igor 108°2'26.37"E
200 BL Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 150 26.2 19.3 12°36'33.22"N, 13.11.2018 MNG656277
pardalis bL Dien Igor 108°2'26.37"E
202 BL Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 164 28.3 20.2 12°36'33.22"N, 13.11.2018 MN656278
pardalis bL Dien Igor 108°226.37"E
203 BL Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 191 28.7 20.5 12°36'33.22"N, 13.11.2018 MN656279
pardalis bL Dien Igor 108°2'26.37"E
204 BL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 160 29.1 21.7 12°36'33.22"N, 13.11.2018 MN656280
pardalis bL Dien Igor 108°2'26.37"E
206 BL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 137 26.1 18.6 12°36'33.22"N, 13.11.2018 MN656281
pardalis bL Dien Igor 108°226.37"E
208 BL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 146 26.5 20.5 12°36'33.22"N, 13.11.2018 MN656282
pardalis bL Dien Igor 108°226.37"E
210 bL  Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 130 28 19.6 12°36'33.22"N, 13.11.2018 MN656283
pardalis bL Dien Igor 108°226.37"E
211 BL Pterygoplichthys Viet Nam Ea Kao - Tran Duc Stolbunov 130 25.6 185 12°36'33.22"N, 13.11.2018 MN656284
pardalis bL Dien Igor 108°226.37"E




Total

. . - . Standard Geographic Date GenBank,
Label Species Country Location  Collector Identifier Weight, g Ierclgqth, length, cm  coordinates, N, E collection 2CC. NO.
217 DL  Pterygoplichthys Viet Nam TauHat-  Tran Duc Stolbunov 206 32 241 12°24'14.00"N, 14.11.2018 MN656285
pardalis bL Dien Igor 108°4'44.00"E
218 BL  Pterygoplichthys Viet Nam Tau Hat-  Tran Duc Stolbunov 195 27 20.8 12°24'14.00"N, 14.11.2018 MN656286
pardalis bL Dien Igor 108°4'44.00"E
219 BL Pterygoplichthys Viet Nam TauHat— Tran Duc Stolbunov 155 255 20.5 12°24'14.00"N, 14.11.2018 MN656287
pardalis bL Dien Igor 108°4'44.00"E
220 BL  Pterygoplichthys Viet Nam TauHat— Tran Duc Stolbunov 169 28 20.7 12°24'14.00"N, 14.11.2018 MN656288
pardalis bL Dien Igor 108°4'44.00"E
221 BL  Pterygoplichthys Viet Nam TauHat— Tran Duc Stolbunov 116 23.5 18.7 12°24'14.00"N, 14.11.2018 MN656289
pardalis bL Dien Igor 108°4'44.00"E
222 BL Pterygoplichthys Viet Nam Tau Hat— Tran Duc Stolbunov 169 28.7 20.5 12°24'14.00"N, 14.11.2018 MN656290
pardalis bL Dien Igor 108°4'44.00"E
223 DL Pterygoplichthys Viet Nam Tau Hat—  Tran Duc Stolbunov 171 21.7 21 12°24'14.00"N, 14.11.2018 MN656291
pardalis bL Dien Igor 108°4'44.00"E
235DPL Pterygoplichthys Viet Nam Easup — Tran Duc Stolbunov 296 354 27.2 Market Easup 15.11.2018 MN656292
pardalis bL Dien Igor
236 BL  Pterygoplichthys Viet Nam Easup — Tran Duc Stolbunov 253 32.5 24.5 Market Easup 15.11.2018 MN656293
pardalis bL Dien Igor
237DN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 547 40.8 315 12°36'42.95"N, 16.11.2018 MN656294
pardalis Serepok -  Dien Igor 107°55'42.69"E
PNo
238DN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 603 44.1 32.8 12°36'42.95"N, 16.11.2018 MN656295
pardalis Serepok —  Dien Igor 107°55'42.69"E
PNo
239bN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 465 38.6 29.4 12°36'42.95"N, 16.11.2018 MN656296
pardalis Serepok —  Dien Igor 107°55'42.69"E
PNo
240DN Pterygoplichthys Viet Nam River Tran Duc Stolbunov 382 39.2 28.6 12°36'42.95"N, 16.11.2018 MN656297
pardalis Serepok —  Dien Igor 107°55'42.69"E

DPNo
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241DbN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 412 38.8 29.1 12°36'42.95"N, 16.11.2018 MN656298
pardalis Serepok —  Dien Igor 107°55'42.69"E
DPNo
242DbN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 470 41.5 30.6 12°36'42.95"N, 16.11.2018 MN656299
pardalis Serepok —  Dien Igor 107°55'42.69"E
DPNo
243DN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 279 335 24.6 12°36'42.95"N, 16.11.2018 MN656300
pardalis Serepok —  Dien Igor 107°55'42.69"E
PNo
244N  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 291 34.6 25 12°36'42.95"N, 16.11.2018 MN656301
pardalis Serepok —  Dien Igor 107°55'42.69"E
PNo
245PN  Pterygoplichthys Viet Nam River Tran Duc Stolbunov 266 334 24.2 12°36'42.95"N, 16.11.2018 MN656302
pardalis Serepok —  Dien Igor 107°55'42.69"E
PNo
276DL  Pterygoplichthys Viet Nam Ea Dar - Tran Duc Stolbunov 322 334 24.2 12°48'5.21"N, 20.11.2018 MN656303
pardalis bL Dien Igor 108°30'13.02"E
277PL  Pterygoplichthys Viet Nam Ea Dar - Tran Duc Stolbunov 316 38 24.8 12°48'5.21"N, 20.11.2018 MN656304
pardalis bL Dien Igor 108°30'13.02"E
278PL  Pterygoplichthys Viet Nam Ea Kar - Tran Duc Stolbunov 50 18.8 12.9 12°48'6.97"N, 20.11.2018 MN656305
pardalis bL Dien Igor 108°26'32.03"E
279PL  Pterygoplichthys Viet Nam Ea Kar - Tran Duc Stolbunov 65 195 13.8 12°48'6.97"N, 20.11.2018 MN656306
pardalis bL Dien Igor 108°26'32.03"E
280PL  Pterygoplichthys Viet Nam Ea Kar - Tran Duc Stolbunov 44 175 11.7 12°48'6.97"N, 20.11.2018 MN656307
disjunctivus bL Dien Igor 108°26'32.03"E
281DPL  Pterygoplichthys Viet Nam Ea Kar - Tran Duc Stolbunov 137 23.6 16.9 12°48'6.97"N, 20.11.2018 MN656308
pardalis bL Dien Igor 108°26'32.03"E
282KH Pterygoplichthys Viet Nam CauLung Tran Duc Stolbunov 193 30.9 23.1 12°15'13.70"N, 29.11.2018 MN656309
disjunctivus -KH Dien Igor 109°6'18.57"E
283KH Pterygoplichthys Viet Nam CauLung Tran Duc Stolbunov 172 27.9 20.2 12°15'13.70"N, 29.11.2018 MN656310
pardalis -KH Dien Igor 109°6'18.57"E
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284KH  Pterygoplichthys Viet Nam CauLung Tran Duc Stolbunov 348 39.5 29.5 12°15'13.70"N, 29.11.2018 MN656311
pardalis -KH Dien Igor 109°6'18.57"E
285BT  Pterygoplichthys Viet Nam Lake Ham  Tran Duc Stolbunov 112 25 18.8 11°20'39.88"N, 09.12.2018 MN656312
pardalis Thuin Bac Dien Igor 107°54'12.15"E
-BT
286LD Pterygoplichthys Viet Nam Lake Pai  Tran Duc Stolbunov 310 34.8 25.6 11°37'49.74"N, 10.12.2018 MN656313
pardalis Ninh-LD Dien Igor 108°19'2.20"E
287LD  Pterygoplichthys Viet Nam Lake Pai  Tran Duc Stolbunov 464 40 29.7 11°37'49.74"N, 10.12.2018 MN656314
pardalis Ninh-LD Dien Igor 108°192.20"E
288LD  Pterygoplichthys Viet Nam Lake Pai  Tran Duc Stolbunov 351 35.5 26.5 11°37'49.74"N, 10.12.2018 MN656315
disjunctivus Ninh-LD Dien Igor 108°192.20"E
289LD  Pterygoplichthys Viet Nam Lake Pai  Tran Duc Stolbunov 288 35.3 25.2 11°37'49.74"N, 10.12.2018 MN656316
pardalis Ninh-LD Dien Igor 108°192.20"E
295Lb Pterygoplichthys Viet Nam Lake Pai  Tran Duc Stolbunov 145 28.5 191 11°37'49.74"N, 10.12.2018 MN656317

pardalis Ninh - LD Dien Igor 108°192.20"E




, PHU LUC9 o
Bang 9: Céc thong s6 moi truong tai song Dinh va ho Sudi Trau

Théng s6 Song Dinh Ho Sudi Trau
Toa d6 (N, E) 12° 29,740' 12° 30,302'
109° 7,686' 109° 2,694'
Dang thuy vuc Nudc chay Nudc tinh
Chiéu dai (km) 53 -
Dién tich — Dung tich 916 km? (1,42 -9,8) x 106 m?
Do cao so voi muc nude bién (m) 2 22
D0 sau (m) 3-4 4-9
Tbc d6 dong chay (m/s) 0,1-0,7 0
Nhiét d6 (°C) 25,4 —32,9 25,4 —32,9
pH 6,75 7,58 7,09-85
Do min (%o) 0,04 — 0,05 0,0
Tong chat ran hoa tan, ppm 48 - 60 71-100
Phot pho tong (pg/l) 45,9 -75,9 49,7 - 65,3
Nito tong (ug/l) 769 - 985 826 - 869
Ap suat khong khi (mmHg) 757 - 758 760-761



