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ABSTRACT

The study aimed to determine feeding habits and digestive tract
development of clown featherback (Chitala ornata) from 2 to 30 days post
hatching by using stomach content analysis and histological observation.
Fish samples were collected at the age of day 2, 3, 4,5, 6,7, 8,9, 10, 15,
20, 25, and 30. Results of the relative length of gut and the index of
preponderance indicated that C. ornata is a carnivorous fish. Stomach
content revealed that during 30 days post hatching, the dominant preys in
the digestive tract were copepods, ostracoda, insects, and larvae of
insects. At the start of exogenous feeding (5 days post hatching) the mouth
opening was 1.20 + 0.46 mm, and the digestive tract was divided into 4
parts including oral cavity, esophagus, stomach region, and intestine.
Histological evidence showed that the digestive tract was fully developed
at day 8 post hatching by the presence of gastric glands in the stomach.
The change of food types of the C. ornata was greatly affected by the
mouth size than the digestive tract development process; weaning
formulated feed can be applied at day post hatching.

TOM TAT

Nghién ciru nham xdc dinh tinh dn va sw phat trién ong tiéu héa cua ca
that lat com (Chitala ornata) giai doan 2 dén 30 ngay tuoz bangphuvng
phdp phan tich thanh phan thirc an va cdu triic mé ciia ong tiéu héa. Mau
cd diegre thu vdo & cde ngay tuéi 2, 3, 4, 5, 6, 7,89, 10, 15, 20, 25 va 30.
Can cir vdo chiéu dai rugt tuong doi va chi s6 uu thé thi ca that ldt com
la loai an dong vat. Thanh phan thirc an trong ong tiéu héa cd that lat
com trong 30 ngay ddu gom gidp xdc chdn cheéo, giap xdc co vo, con tring
vd du trimg cén trimg. Thoi diém cd bdt dau lay thire an ngoai (5 ngay
sau khi no), c6 miéng cua ca la 1, 20+ 0,46 mm, liic ndy ong tiéu héa ciia
cd dwoe phan chia thanh 4 phan gom khoang miéng, thuc quan, phan da
day va rugt. Ong tiéu héa ciia cd that lat com phat trién hodn chinh vdo
ngdy tuéi thir 8 véi sy xudt hién ciia cdc tuyén da day. Su thay doi logi
thire dn ban ddu ciia ca that lat com cd lién quan nhiéu dén c& miéng hon
la qua trinh phat trién ong tiéu héa, sw chuyén doi thirc an ché bién cho
cd that lat com phai thue hién sau ngay tuoi thir 8.
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1. GIOI THIEU

Trong qué trinh san Xuit gidng cac loai thuy san,
xac dinh tinh 4n cta ca bot 1a ¢6 ¥ nghia quyét dinh
su thanh cong cua qua trinh san Xuat. C6 rat nhiéu
nghién ctu Ve tinh an cua ca bt cling nhu sy phat
trién cuia ong tiéu hoa dé chon Iya loai thire an thich
hop wong ca. Trong san Xuat gidng hién nay, sir
dung thirc an tuoi song dé wong ca dang gap phai
nhitng khé khan nhu thirc an twoi séng ¢ thé mang
mam bénh va dac biét 1a thiéu sy chu dong. Chinh
vi 1y do nay, nhiéu nghién ctru vé thirc 4n ban dau
da dugc thyc hién nham xéc dinh thdi diém c6 thé
st dung thirc an ché bién va loai thire dn ché bién
thich hop. Nhiéu nghién ctru dwoc thuc hién va tng
dung thanh coéng trong wong nudi ca bot cac loai ca
tré Phi Clarias gariepinus, Heterobranchus
longifilis (Appelbaum et al., 1988; Legendre et al.,
1995), ¢4 16¢ Chana striata (Hién va ctv., 2011), hay
luon dong (Hién, 2020). Trén céac loai ca an dong
vit, nghién ctru V& tinh in va phat trién dng tiéu hoa
con nhiéu han ché, sir dung thie an ché bién ¢ giai
doan sém cua ca bot thuong dan dén tinh trang ca
tang trudng kém va ti 1& song thap (Person-Le Ruyet
et al., 1993; Tacon, 1990; Watanable & Kiron,
1994; Hién va ctv., 2012). Nguyén nhan do ¢ giai
doan ca bot, cac loai ca chua co da day va thiéu cac
enzyme ti€u hoéa (Cousin et al., 1987; Munilla-
Muran et al., 1990) hoic do thirc an ché bién khong
kich thich sy bat mdi cua c4, lam giam luong thirc
an cé an vao (Appelbaum, 1985; Person-Le Ruyet et
al., 1993).

C4 that 1at com thudc nhom an tap, céd thé an con
tring, giap xac, phiéu sinh thyc vat, ré thuc vat thay
sinh, ca con, nhuyén thé va bun day (Yén, 1983;
Khoa & Huwong, 1993). Két qua nghién ctu cua
Hossain et al. (1990) cho thdy thirc an trong da day
cua ca that lat chu yéu 1a gidp xac (25,1%) va ca
(17,4%), ngoai ra con ¢6 ¢on trung (15,0%), mun ba
htru co (14,5%), manh thyc vat (20,2%), tao
(0,40%), protozoans (0,11%), dong vat than mém
(0,47%) va khoang 5,91% chat chua dugc tiéu hoa.
Theo Sarkar and Deepak (2009) va Perera and
Weerakoon (2016), ca that lat (Chitala ornata) la
loai @n thit véi thanh phan thie an chu yéu va ca,
t6m, than mém va trimg ca. Tuy nhién, cac khao sat
duoc thuc hién hau hét trén ca 16n, khi tinh an cta
c4 da 6n dinh, ma chua c6 nghién ctru vé loai thic
an va su phat trién dng tiéu hoa cua ca that 1at com
giai doan ca bt nén viéc nghién ciru phd thirc an va
su phat trién ong tiéu hoa cua ca that 1at com giai
doan sau khi ng dén 30 ngay tudi 1a rat can thiét
nham lam co s xdy dung cong thuc thire an cling
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nhu x4c dinh thoi diém chuyén doi sang thirc an ché
bién phu hop.
2. PHUONG PHAP NGHIEN CUU
2.1. Nghién ciu vé tinh iin, kich ¢& miéng va
chieu dai ruft cia ca that lat giai doan
tir 2 dén 30 ngay tudi
2.1.1. B6 tri thi nghiém

Bé uong ca cé dién tich 4 x 4 m, mirc nudc 1 m,
¢6 phu 1 16p bun day khoang 20 cm va dugc suc khi
lién tyc. Thirc 4n ty nhién dugc gdy nudi truc tiép
trong bé wong bang bot c4 chira trong tai dé tranh ca
an truc tiép. Ngoai ra, bé wong con duoc bd sung
thém thirc an tu nhién gy nudi riéng trong hai bé
2md,

C4 bot 1 ngay tudi cb ngudn gdc tir ca sinh san
tu nhién trong ao tai truong Thiy san, Truong Dai
hoc Can Tho duoc bo tri vao bé da giy nudi thirc an
tu nhién véi mat dd 200 con/m?.

2.1.2. Phwong phdp thu mau

Thu mdu hinh théi va phé thice dn

Mau c4 bot duge thu vao cac ngay thi 2, 3, 4, 5,
6,7,8,9, 10, 15, 20, 25 va 30, mdi lan thu 20 con.
Céc chi tiéu hinh thai xac dinh gém: chiéu dai than,
chiéu dai rudt, chiéu dai ham trén va rong miéng.
Céc chi Sé dugc do bang trac vi thi kinh trén kinh
lap soi ndi. Chiéu dai ham trén (AB) 1a khoang cach
gitta diém mut xuong trudc ham (A) va diém cudi
cua xuwong ham truge (B), trong khi rong miéng 1a
khoang cach gitra 2 khoe miéng khi miéng ca dong.

C& miéng (1a kha nang md miéng cua ca) duoc
xac dinh theo Shirota (1970) nhu Hinh 1.

C& miéng (MH) = ABV2 (mm)

Trong d6 AB 14 chiéu dai ham trén (mm)

Hinh 1. Phwong phap xac dinh c& miéng caa
ca (Shirota, 1970)

Chiéu dai ruot tuong ddi (RLG: relative length
of gut) xac dinh theo Al-Hussainy (1949):

RLG = Li (chidu dai rut)/Lt (chiéu dai toan
than)
Phan tich tinh an
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Ong tiéu héa cua ca duoc ¢b dinh trong formol
trung tinh 10% ngay sau khi thu mau. Thiic &n tw
nhién trong rudt ca duoc dinh danh dén gidng theo
khoa phan loai ctia Shirota (1966). Thanh phan cac
loai thirc an hién dién trong dng tiéu héa dugc phan
tich theo hai phuong phap: tan s6 xuat hién va dém
diém. Phé dinh dudng sau d6 dugc xac dinh dua vao
chi s6 wu thé (Biswas, 1993).

Tan suat xuat hién cua thire an 1a ti 1& vé s6 luong
da day hién dién ting loai thirc an riéng biét dugc
quy doi ra phan tram (%) trén tong s6 da day ca quan
sat (Hynes, 1950).

Diém sé cua thirc an duoc quy ddi theo dién tich
mdi loai thirc dn quan sat dwoc dudi kinh hién vi.
Theo d6, loai thirc an (i) c6 kich thudc nhé nhat (nhu
dong vat nguyén sinh, au tring nauplii) s& dugc quy
thanh 1 diém, loai thirc an khac co kich thudc gép
bao nhiéu 1an thic an (i) s& dugc quy thanh s6 diém
tuwong ng. Tong diém sb cua loai thue an (i) trong
da day 14 tich s cua diém va sé luong cé thé cua
loai thire an (i).

Phé thirc dn duoc xdc dinh bang chi §6 wu thé
(Biswas, 1993). Chi s6 nay dugc tinh bang cong
thuc:

Vioi

li (%)= x 100

Trong d6, Viva O; la t6ng diém sb va tan s6 xuat
hién cua loai thirc an (i) c6 trong Ong tiéu hoa.
2.2. Khao sat sy phat trién dng tiéu héa cia
ca that lat giai doan ca tir 2 ngay tuoi den
30 ngay tudi
2.2.1. Bé thi nghiém

Bé uwong ca cd dién tich 2 x 2 m, mirc nwdc 1 m,
duoc suc khi lién tuc va co dat gia theé. Mat do ca thi
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nghiém 1a 500 con/m2 C4 bot 1 ngdy tudi dugc tha
vao bé va bat dau cho ca &n Moina tir ngay tudi thir
5, sau d6 cho an trun chi dén 35 ngay tuoi.

Mau ca duoc thu vao cac ngay tht 2, 3, 4, 5, 6,
7,8,9, 10, 15, 20, 25 va 30 sau khi ng, mdi lan thu
10 con. Mau ¢4 sau khi thu dugc ¢b dinh trong dung
dich formol trung tinh 10%, 24 gio sau d6 dugc luu
giir trong con 70% cho dén khi xir 1y lam tiéu ban.
Tiéu ban mé hoc bng tiéu hoa dugc thyc hién theo
phuong phap cit mau dic vui trong paraffin va
nhuém véi Haematoxyline va Eosin (H&E) theo
phuong phap dugc mé ta bai Drury and Wallington
(1980). Tiéu ban sau khi hoan chinh, dugc quan sat
dudi kinh hién vi quang hoc tir @6 phong dai (10 x
10) hoic (10 x 40), chup hinh dé luu lai két qua.

2.2.2. Xur Iy 56 liéu

Céc }(ét qué dugc tinh va trinh bay theo phuong
phép thong ké mo ta vai gia tri trung binh, d6 léch
chuan hay ti 1€ s dung chuong trinh Excel.

3. KET QUA VA THAO LUAN

3.1. Xac dinh tinh an cia ca that lat com giai

doan bot

3.1.1. Chiéu dai ruét twong doi

Mot trong cac chi s6 hinh thai ¢6 mdi lién hé vei
tinh an 1a chiéu dai ru6t twong d6i (RLG), chi s6 nay
thay ddi tiy theo loai va tity theo giai doan phit trién
cua ca (Biswas, 1993). Tuy nhién, trong khao sat
nay, chi s6 RLG Cua ca that lat com ¢ 30 ngay tudi
déu tién bién d6i rat it, dao dong tir 0,30 dén 0,46
(Bang 1). Theo Nikolsky (1963), nhitng loai ca c6
tinh an thién vé dong vat s& co tri s6 RLG < 1.

Bing 1. Chiéu dai rudt va chiéu dai thin ciia ca that lat com

Ngay tudi Lt (mm) Ls (mm) Li (mm) RLG
5 14,4 + 0,50 13,8 £0,42 4,29 +0,63 0,30 £ 0,05
6 15,1 £0,53 14,4 +£ 0,39 5,16 +£0,58 0,34+ 0,03
7 15,2 +0,61 14,4 +£0,53 5,41 +£0,77 0,36 £0,04
8 15,6 £ 0,44 14,8 £0,37 5,80 +0,53 0,37 £0,02
9 15,8 £ 0,70 14,9 + 0,40 6,68 +0,72 0,42 + 0,04
10 17,5 +2,91 16,2 +£2,49 7,76 + 1,81 0,44 + 0,05
15 18,3 £ 1,65 16,8 £ 1,30 8,48 £1,30 0,46 = 0,05
20 27,9 +£4,03 25,1 £3,55 12,6 £ 1,47 0,45+ 0,03
25 29,5+ 4,85 26,8+ 433 12.9+1,73 0,44 = 0,02
30 34,8 +3,51 31,4+ 3,06 14,9 + 1,31 0,43 +0,01

Ghi chii: Lt: Chiéu dai toan thén, Ls: Chiéu dai chuan, Li: Chiéu dai ruét
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3.1.2. Su bién d@éi cua kich thuwéc miéng cd

O cé that 14t com, tai thoi diém cé bat dau lay
thire @n bén ngoai (5 ngay sau khi né), & miéng ca
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1a 1,20 + 0,46 mm (Bang 2), do d6 c4 c6 kha nang
bat dugc nhiéu loai déng vat phu du thuong xuat
hién trong mo6i truong ao nudi.

Bing 2. Bién dong c& miéng ciia ca that 1at com & 30 ngay tudi dau tién

Ngay tudi Lt (mm) Chiéu dai ham trén (mm) C& miéng (mm) Rong miéng (mm)
5 14,4 + 0,50 0,96+ 0,11 1,20 + 0,46 0,65+ 0,06
6 15,1 £0,53 0,98 +0,12 1,39+ 0,17 0,63 + 0,06
7 15,2 +£0,61 1,06 £0,10 1,50+0,14 0,66 £ 0,05
8 15,6 + 0,44 1,13+0,14 1,60+ 0,21 0,69 + 0,06
9 15,8+ 0,70 1,17+ 0,18 1,65 £0,25 0,71 £0,16
10 17,5+ 2,91 1,80 = 0,90 2,54 +1,27 1,36 £ 0,82
15 18,3+ 1,65 2,20 +0,49 3,11 +0,70 1,68 +0,58
20 27,9 +£4,03 4,02 +£0,56 5,69 +0,79 3,53 +0,54
25 29,45 + 4,85 420+0,61 5,94+ 0,86 3,72+ 0,57
30 34,8 +3,51 4,80 +£0,39 6,79 + 0,55 4,30+0,39

Kich ¢& miéng c6 anh huong rat 16n dén viéc bét
mdi va chon lya thirc in trong giai doan phat trién
som cuaa cac loai ca bot (Dabrowski & Bardega,
1984; Cunha & Planas, 1999; Hién va ctv., 2020).
Shirota (1970) nhan dinh rang nhiing loai c4 ¢ giai
doan ca bot c6 kich ¢& miéng nho sé sinh truong
cham hon ca co6 kich ¢ miéng lon. Ca co kich c&
miéng to hon sé& c6 co hdi bat dugc nhiéu loai thirc
an hon nhing ca ¢ gidi han vé kich ¢& miéng va
kha niang sdng sot ciing s& cao hon. Két qua phan
tich thure @n trong rudt ca ciing cho thiy ngay tai thoi
diém lay thire an ngoai (ngay tht 5 sau khi no), ca
that lat com di bat dwoc cac loai trong nhom
Copepoda va Ostracoda. Trong khi & ¢4 bdng tuong,
tai thoi diém an thirc dn ngoai (ngay thir 3 sau khi
no), ca chi an dwoc ludn trung va 4u tring cua
Copepoda (Liem, 2001). Cung véi Su gia tang kich

¢ miéng kich thuéc con modi ciing s& ting,
Dabrowski and Bardega (1984) cho ring con moi
thich hop thuong co6 kich ¢& tuong dwong véi cd
miéng vdi gobc mo 45°. Trong khao sat nay, tir ngay
tudi thir 20, mic du ¢ miéng caa ca 16n hon 5 mm,
nhom mdi kich thudc nho van chiém uu thé trong
rugt ca dé 1a nhom Copepoda va Ostracoda. Két qua
nay c6 thé giai thich trén co o ¢6 loi cho cé bot, (i)
nhitng con mdi nho sé& cho hiéu qua tiéu hoa cao hon
(Confer et al., 1990); va (ii) sy tap trung ¢ thanh va
day bé uong cua 2 nhom thirc dn nay phu hop Vi
tap tinh kiém moi ven bd va ¢ ting day cua ca that
lat com.

3.1.3. Ph thiic dn

Tan sudt xuat hién cia cdc nhém thire dn trong
rudt ca that lat

Bang 3. Tan suét xuat hién (%) cia cac nhém thirc dn trong 6ng tiéu hoa ca that lat com & 30 ngay diu

tién sau khi n¢

. o Ngay tudi

Nhém thire an 5 6 7 8 o 10 15 20 25 30
Tao luc 100 100 100 100 100 100 100 100 100 100
Tao lam 12,5
Tao mét 7.1

Tao khué 78,6

Pong vat nguyén sinh 27,8 20,0 100 300 100 700 875
Luan trung 70,0 30,0 10,0 40,0 429 80,0 75,0
Giap xac rau nganh 30,0 10,0 50,0 40,0 25,0
Giap xac chan chéo 11,1 100 100 100 100 100 100 92,9 100 100
Giun tron 37,5
Giap xac co vo 11,1 20,0 10,0 10,0 70,0 30,0 10,0 85,7 100 100
Con trung 10,0 20,0 10,0 4,0 60,0 64,3 12,5
Au tring c6n tring 71,4 40,0 50,0

Két qua phan tich thirc an trong dng tiéu hoa cta
ca that 14t com tir lic bat dau ldy thirc an ngoai (5
ngay tudi) cho dén ngay tudi 30 cho thay c6 8 nhom
thic an hién dién d6 1a nhom dong vat nguyén sinh
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(Protozoa), luan trung (Rotifera), giap xac rau nganh
(Cladocera), giap xac chan chéo (Copepoda), giap
xac ¢6 vo (Ostracoda), giun tron (Nematoda), con
tring nude (Insecta) va au trung con tring. Nhom
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tao luc (Chlorophyta) c6 tan suit xuét hién cao trong
sudt thoi gian khao sat (100%) nhung diy khong
phai 1a nhom thirc n cta ca that lat vi cac té bao tao
van hién dién & cubi dng tiéu hoa. Nhom tio nay
ngau nhién di vao 6ng tiéu hoéa ciing véi cac loai
thire an khac. Tan suit xuat hién cua cac loai thirc
in theo ngay tudi cia ca duogc trinh bay trong
Bang 3.
Chi sé wu thé

Chi s6 wu thé 1a mot chi sé két hop giita tan sb
Xuat hién va diém sb (tinh theo dién tich) cua cac
nhom thire an c6 trong Ong ti€u hoa. Chi s nay cho
mot cach nhin tong quat hon vé tinh an cua ca vi
ngoai viéc thé hién tinh chon loc thirc an cta céc ca
thé quan sat (tin suat xuat hién), né con thé hién mot
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cach dinh lwong (diém sb) ddi voi cac nhom thie in
khac nhau. Két qua phan tich chi s6 wu thé cua ting
loai thirc an khac nhau dugc trinh bay trong Bang 4.
Két qua cho thay nhom thic an cé kich thuéc nho
(dong vat nguyén sinh, luan tring véi diém quy doi
tuong tmg 14 1 va 2 diém) ¢4 chi s6 wu thé rat thap.
B6n nhom thirc an 14 giap xac chan chéo (copepoda,
diém quy doi 1a 17), giap xac c6 vo (Ostracoda, diém
125) con trung nudc (dlem 156) va au trung con
trung (Chironomus, diém 375) 1a cac nhom thirc an
chu yéu dugc ca sir dung véi chi sé uu thé cao. Giap
xac chan chéo 1 nhém thire an wu thé trong sudt 30
ngdy dau tién, trong khi nhém mdi ¢6 kich thuée Ion
(giap x4c c6 vo va 4u trung con trung) 1a nhitng
nhom thic an wu thé tir sau ngay tudi thar 20.

Bang 4. Chi s wu thé (%) ctia cac nhém thire dn hi¢n dign trong Ong tiéu héa ca that lat com tir luc 1y

thire in ngoai dén ngay tudi thir 30

, o Ngay tuoi
Nhém thie n 5 6 7 8 9 10 15 20 25 30
bong vat nguyén sinh 1,04 0,08 0,01 001 008 030 0,08 0,03
Luén tring 3,88 0,12 003 036 0,04 047 0,05
Giap xac rau nganh 1,79 0,34 048 0,27 0,10
Giap xac chan chéo 58,43 69,17 85,07 89,14 8548 56,59 56,45 1,86 23,98 10,76
Nauplius 0,88
Giun tron 1,23
Giap xac c6 vo 40,53 30,83 485 311 11,08 11,00 1,74 28,90 69,99 79,64
Con trung 6,05 7,75 152 32,03 41,36 9,74 0,33
Au triing cén tring 58,69 5,19 7,86
Ngoai trir truong hop ¢ ngay tudi thir 20, khi 3.2. Swphat trién ciia 6ng tidu héa ca that lat
nhom 4u tring mudi lic phét trién manh lam cho chi com

s6 uu thé cia nhom Copepoda giam (1,86), cac giai
doan con lai chi s6 uu thé ciia nhém nay ludn cao
méc du trong moi truong nude ¢ sy hién dién cia
nhém giap xc rau nganh. Thong thuong, ca thé hién
su lya chon yéu trén nhom giap xac chan chéo khi
¢6 sy hién dién cua nhom giap xac rdu nganh, diéu
nay da dugc chirg minh trén cé tr6i (Labeo rohita)
(Mookerji & Rao, 1993), ca tré phi (Heterobranchus
longifilis) (Kerdchuen & Legendre, 1994). Tuy
nhién, su chon hra trén nhom Copepoda van tiép tuc
tang ddi voi ca Morone americana (Limburg et al.,
1997) hay céa bdng tugng (Oxyeleotris marmoratus)
(Liem, 2001) mic du nhom Cladocera chiém uu thé
trong moi truong.

Tém lai, vai chi 6 RLG, tan s xuat hién va chi
s6 uu thé cua cac nhom thuc an, trong giai doan 30
ngay tudi c4 that 1at com thé hién tinh an dong vat.
Nhoém giap xac chan cheéo, giap xac cd vo, nhém con
tring va 4u tring con trang 1 nhitng nhom chiém
uu thé trong thanh phan thirc an cua ca.
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Ca that 14t com tiéu hoa hét khdi noan hoang vao
ngay tudi thir 6, nhung chung bat dau in thirc an
ngoai vao ngay tudi thir 5. Sau khi ng 2 ngay, éng
tiéu hoa ctia ca bot chi 1a mot dng thang hep va chua
phan héa. Ngay thir 3 sau khi ng, éng tiéu hoa bit
dau phan hoa thanh khoang miéng, thuc quan va
rudt. L3 hdu mon van chua mé. Ca bot bét lay thic
an ngoai vao ngay tudi thir 5, luc nay bng tiéu hoa
clia ca did dugc phan chia thanh 4 phan: khoang
miéng, thuc quan, phan da day va ru6t (Hinh 2).

Khoang mi¢ng dugc cau tao gom mét I6p mong
c4c biéu mo hinh vay phan 16p. Céc té bao tiét Chat
nhay xuat hién vao ngay tudi thir 4 va gia tang so
lugng vao nhimng ngay tiép theo. Chdi vi gidc (Hinh
3) xuat hién trong khoang mi¢ng va hau ké tir ngay
thir 5 sau khi né. Céc chdi vi gidc gia tdng ) luong
dang ké va phan bd nhidu & phan hau & ngay tudi
thir 7. Sy xuat hién chdi vi giac giup cho ci c6 kha
nang nhan biét va chon lva thic an.
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Thuc quan dugc phan hoa vao ngay tuol tha 3
Vi su sap xép cua cac 16p biéu mo hinh Vay va bét
dau gap nep theo chiéu doc vao cac ngay tiép theo.
Sy thay d6i cua thuc quan trong qua trinh phat trién
Cua cd bot la sy gia tang cac nep gap cua l6p niém
mac va s6 luong cua cac té bao tiét chat nhay. Sy gia
tang nay s& tao diéu kién thuan loi cho sy di chuyén
cua thirc an, mit khac sy gia ting cac nép gap s& cho
phep thuc quan mo rong trong qua trinh nudt mdi.
Diéu nay da duoc nhan thiy trén nhiéu loai c4 nhu
Chanos chanos (Ferraris et al., 1987), Solea solea
(Boulhic & Gabaudan, 1992) va Sparus aurata
(Sarasquete et al., 1995). Phan chuyén tiép giita thuc
quan va phan con lai cia dng tiéu hoa co thé nhan
thdy rd boi s vang mit cua cac té bao dang coc va
I6p biéu md chi gom mot 16p té bao biéu md hinh
lang try ndi tiép theo thuc quan.

Hinh 2. Hinh cit doc ca bdt 6 ngay tudi (HE; x 4)

(M: khoang miéng; T: thuc quan; D: Khoang da day, R:
rugt)

Hinh 3. Lt cit doc thuc quan c 6 ngay tudi véi
cac choi vi giac (HE; x10)

(M: khoang miéng; T: thuc qudn; C.vg: choi vi gidc)
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Hinh 4. Lat ciit doc da day c4 9 ngay tudi cho
thay sw phén chia giira thuc quén (T) va da day
(D) (HE; x 10)

Hinh 5. Lat ciit doc da day c4 8 ngay tudi cho
thiy cac tuyén da day (Tdd) phan bd & phan da
day tuyén (HE; x 10)

Hinh 6. Lat cit doc rugt ca 13 ngay tudi cho
thay lop biéu mé rudt gap nép va phan nhanh
vao trong xoang rudt (HE; x 10)
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Hinh 7. Lat ciit doc rudt ca 5 ngay tudi véi cac
khong bao lipid ¢ rugt sau (HE; x 20)

Khi méi bit du ldy thirc dn ngoai, da day cua ca
gidng nhu mot phan kéo vé phia sau va phinh to ra
cua thuc quan; gisi han thuc quan — da day co thé
quan sat rd vao ngay th 9 (Hinh 4). Theo Bucke
(1971), khac biét vé chu triic md gitra da day va thuc
quan 1a sy vang mat cua cac té bao tiét chat nhay va
thanh da day chi géom 1 I6p biéu mo try don nim
dudi mot 16p mong mang dém (propria-submucosa).
Phan da day duoc tach biét véi ruot bai sy co that
lai ctia I6p niém mac do sy phat trién day 1én cia l6p
co vong, phan nay hinh thanh nén khoa mén vi khi
da day hoan thién v& chirc nang. Cac tuyén da day
(Hinh 5) xuét hién vao ngay tudi thir 8 sau khi no
ching to da day da phat trién hoan chinh vé chirc
nang. Luc nay, da day ca that 1at com phan chia
thanh hai phan rd rét: phan trudc 1a da day tuyén
(fundic part) véi sy phan bb cuia cac tuyén da day va
phan sau la da day co (pyloric part) voi nhiéu nép
gap. Thoi diém xuét hién tuyén da day cua ca that
lat com tuong tu nhu loai Chitala chitala tir ngay 7-
10 (Mitra et al., 2015), mudn hon so véi ca tré phi
(Clarias gariepinus), ngay tha 5 (Verreth et al.,
1992), nhung sém hon c4 tré Phi Quéc (Clarias
gracilentus), ngay thir 10 (Thing & Liém, 2018).
Theo Infante va Cahu (2001), sy phat trién hoan
thién cua da day sém hay muén tiy thudc vao tirng
loai.

Rugt ca that lat com bat dau phan hoa tir ngay
tudi ther 5 va dugc xéc dinh 1a phén sau cua da day
(sau khoa mén vi). Theo Liem (2001), biéu mé rudt
¢6 cAu tao gdm 1 16p biéu mé try don giéng véi cac
té bao biéu mé cua phan da day chua phan hoa, duoc
Sap xép trén 16p thanh mac (serosa) mong doc theo
chiéu dai cta rudt. Lop biéu mo rudt ca that 1at com
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bit dau gap nép vao ngay tudi thir 5. Do day va su
phan nhanh cua 6p biéu md gia tang theo ngay tudi
cua ca (Hinh 6). Sy phat trién ciia cac nep gap quan
sat 16 nhét & phan rudt giira, trong khi phan rugt sau
céc nép gap ngdn va it phan nhanh hon. Cac khong
bao lipid dwoc quan sat thiy xuat hién ¢ phan sau
cua rudt (Hinh 7) vao ngay tudi thir 7, day 1a bang
chimg mé hoc cuia qua trinh hip thu vat chat dinh
dudng khi ca str dung thirc dn bén ngoai. Lop co bao
quanh rudt chi gdm mét 16p co tron bao vong quanh
rudt, sau d6 hinh thanh 16p co doc bén ngoai ké tir
ngay thir 5. Lép ni€ém mac ruot thé hién rat it thay
ddi trong sudt qua trinh  phat trién cua ca bot, ngoai
trir viée gia tang cac nép gap va chiéu dai cac nép
gép (Hinh 7).

Su phat trién 6ng tiéu hoa ciia ca that lat com 1a
su bién ddi tir mot ong thang chwa phan hoa thanh
mot hé tiéu hoa phic tap va phan doan ké tir ngay
thir 5 khi ca bit dau an thirc an ngoai. Vo thoi diém
nay, ting phan cua éng tiéu hoa di dugc phan hoa
(trix da day) va thé hién chutc ning tiéu hoa va hip
thu thire an. Tuy nhién, dén ngay tha 8 sau khi no,
da day cua ca that 1at com méi phat trién hoan chinh
chirc nang cung vai su Xuit hién cac tuyén da day.
Déi vai cac loai ca an dong vat c6 RLG < 1, dé gia
tang hiéu qua tiéu hoa va hép thu dudng chat can
thiét 1am gia tang dién tich bé mat tiép xuc cua rudt
bang cach (1) gia ting nép gap niém mac hay nhung
mao rudt va (2) tao thanh val xodn (spiral valve)
(Buddington et al., 1997; Gisbert et al., 1998).
Trong nghién ctru ndy, ciu tric niém mac rudt trudc
clia ca that 14t com cac nép géap day dic nhu ciu triic
val xoin. Sy phat trién 6ng tiéu hoa cua cé that lat
com quan sat dugc trong khao sat nay tuong ty véi
cac két qua da ghi nhan dugc trén ca Esox lucius
(Bucke, 1971), c4 tam (Acipenser baeri) (Gisbert et
al., 1998), ca béng tuwong (Liem, 2001) hay ca that
lat Chitala chitala (Mitra et al., 2015).

4. KET LUAN

Ca that 1at com c6 tap tinh dn dong vat; loai thirc
an chiém wu thé trong thanh phan thirc an cta ca
trong 30 ngay tudi dau tién 1a giap xac chan chéo,
gidp Xac 6 vo, con tring va 4u tring con tring.

Ngay thir 8 sau khi ng, da day cua ca that lat com
mai phét trién hoan chinh vé chirc ning vi vay chi
nén tap an thire dn ché bién cho ca that 1at com sau
8 ngay tudi.
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