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ABSTRACT

Research on morphology and histomorphology development of the digestive
tract was carried out from hatching larvae to 35 days old to determine the
suitable food for snakehead in this period. Larvae at 3-days old were fed with
Moina sp. till the 10" day after hatching (AH) then replaced with trash fish.
From day 17th AH, formualated feed was applied. Fish samples were collected
in the morning before feeding on days 1, 3, 5, 7, 9, 12, 15, 18, 21, 25, 30 and
35 for analysis of changes in the gastrointestinal tract. The result showed that,
at day 3rd AH, the digestive tract was only a straight and undifferentiated tube.
The digestive tract was divided into buccopharynx, esophagus, stomach and
intestine distinctly on the 5" AH. The intestine started to fold and the lipid
vacuoles in intestine were observed on day 7 AH. The gastric glands appeared
on day 12 AH revealing that the development of digestive tract was completed
in both morphology and function. The main change afterwards was an increase
in folding of gastrointestinal mucosa, mainly in the stomach and the posterior
intestines of snakehead fish. After day 18™ AH, the stomach muscularis became
two-layered and snakehead could digest formulated feed well. This is the
appropriate time for weaning to formulated feed.

TOM TAT

Nghién cieu sy phdt trién vé hinh thdi va cdu triic mé ong tiéu héa cia cd léc
dwoc thuc hién tir khi méi né dén 35 ngay tuéi nlgﬁm xdc dinh thirc an phu hop
cho ca loc trong giai dogn nay. Ca bét 3 ngay tuoi dwoc cho an Moina sp., dén
ngay tudi thir 10 Moina sp. dwoc thay thé dan bang cd tap, va dén ngay tuéi thir
17 cd tap dwoc thay thé bang thirc an ché bién. Mau cd dwoc thu vao budi sing
trudc khi cho an vao cacngay 1, 3, 5, 7, 9, 12, 15, 18, 21, 25, 30 va 35 dé phan
tich cac bién doi vé hinh thdi va cdu triic mo cuia ong tiéu héa. Két qua khao
sdt cho thdy tir khi mdi nd dén ngay tuoi thir 3, ong tiéu héa chi la mot ong
thing chwa phan héa thanh cdc phan chie nang. Ong tiéu héa phan chia thanh
khoang miéng, thuc quan, ving da day va rugt vao ngay thir 5. Rugt bdt dau
gap khiic va khong bao lipid xudt hién vio ngay thir 7. T uyén da day xudt hién
vdo ngay thir 12 cho thay sw hoan thién cua ong tiéu héa ca ve hinh thai va
chirc nang. Cac bién doz Vvé sau chii yéu la sw gia ting cdc nép gap niém mac
ciia ong tiéu héa, chi yéu la 6 da day va rudt sau cia cd loc. Ngay thir 18, I6p
co tron da day cd 6c hinh thanh 2 I6p va cd l6c c6 kha nding tiéu hoa 16t thirc
an, vi vay day la thoi diém thich hop d@é chuyén doi thirc an ché bién cho cd loc.
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1. GIOI THIEU

Ca 16c 1a loai c4 dir an dong vat dién hinh, sau
khi n¢ noén hoang duoc hap thu hoan toan vao ngay
tudi thir 3, tuy nhién ca c6 thé bat dau lay thirc an
ngoai sau ngay tudi thur 2, tir 48-52 gio. Tai thoi
diém ldy thirc dn ngoai, ca ¢6 chidu dai khoang 5,8
mm va c¢d mo miéng dat 334,9+149,8 um
(Marimuthu & Haniffa, 2007; Amornsakun et al.,
2011). Pic diém ong tiéu hoa ctia ca da duge nhicu
tac gia nghién ctru, ddc biét la trén cac dbi tuong ca
an thién v€ dong vat nhu ca that lat com (Chztala
chitala ) co tuyen da day xuét hién vao ngay thir 8
sau khi no, giai doan nay da day ca méi bét dau phat
trién hoan chinh Ve chuce nang tiéu hoa thuc an tuy
nhién dén ngay tudi thir 20 méi 14 thoi diém cé that
lat com sir dung hiéu qua thirc an ché bién (Tran Thi
Thanh Hién & Nguyén Huong Thuy, 2008); ca
bong tugng Oxyeleotris marmoratus ngay tudi tir
10-15 chi xé&c dinh duoc 16p co vong trong da day,
dén ngay thir 30 sau khi ng thi méi xuat hién 16p co
doc bén ngoai thanh da day (Pham Thanh Liém va
ctv., 2002). Infante and Cahu (2001) tong hop vé su
phat trién ctia 6ng tiéu hoa & 3 loai ca bién: ca chém
(Dicentrarchus labrax), ca bon (Solea solea), ca du
do (Sciaenops ocellata), cho rang sy phat trién da
day sém hay mudn tuy thudc vao loai.

Trong qua trinh san xut gidng, ca 16¢ duge cho
an trung nudc (Moina) sau do chuyen sang ca tap
xay nho, giai doan nudi thuong pham sur dung ca tap,
dc buou vang (Tran Thi Thanh Hién va ctv., 2020a).
Qin and Fast (1997) thir nghiém wong ca loc C.
striata ¢& 0,20 g cho thy khi két hop thire an ché
bién va Artemia cho ty 18 séng cao. Tran Thi Thanh
Hién va ctv. (2011) thir nghiém phuong thirc thay
thé thirc an ché bién trong wong ca 16c cho thiy thoi
diém thich hop dé ca bot sir dung hiéu qué thirc an
ché bién 1 17 ngay tudi. Cac nghién ctru di chi ra
rang hoat tinh ciia enzyme tiéu hoa phy thudc vao
loai thirc 4n ¢4 dn vao, va dong thoi co mot moi quan
hé giita qua trinh phat trién, hoan thién cac co quan
cua h¢ tiéu hoa vai hoat tinh ctia enzyme (Faulk et
al., 2007; Manee et al., 2012). Do d6 dé ¢ co so cho
vi€c nang cao hi¢u qua tdp an cua ca loc (Channa
striata), nhitng hiéu biét vé hinh thai, m6 hoc va sy
bién ddi enzyme tiéu hoa trong subt qua trinh phat
trlén tir khi ca né cho dén khi an thirc an cua loai 1a
rat can thiét. Nghién ciru nay tap trung khao sat dac
diém phét trién 6ng tiéu hoa cua ca l6c (Channa
striata) tir giai doan bot dén 35 ngay tudi dé lam co
s¢ giai thich thoi diém thich hop cho chuyén do6i
thirc an cho c4 loc.
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2. PHUONG PHAP NGHIEN CUU
2.1. Bo tri thi nghiém

Ca 16c bot 1 ngay tuéi dugc san xuit tai trai
gidng An Giang chuyén vé Khoa Thily san, Truong
Dai hoc Can Tho. C4 bot duoc bd tri hoan toan ngau
nhién trong 6 bé composite (1 m®) v6i mat do 2.000
con/m’ Thoi gian thi  nghiém 35 ngay dé theo doi su
sinh truong, phat trién hinh thai dng tiéu hoa va ciu
trac md hoc. Khi bat dau dn ngoai (3 ngay sau khi
n6) ca duoc cho an Moina sp., dén ngay tudi thir 10
Moina sp. dugc thay thé dan bang ca tap, dén ngay
tudi thir 17 ca tap dugc thay thé dan bang thirc dn
ché bién, véi ti 1¢ thay thé tang dan 10% thirc an ché
bién/ngéy dén khi ca str dung 100%. Ca duoc cho an
theo nhu cau 4 lan/ngay. Thirc n thira va phan c4
dugc siphon 1 lan/ngdy. Thay nudc 2 ngay/lan,
luong nudc mdi lan thay 1a 30 — 50%. Yéu tb moi
truong nude bé vong duy tri 6n dinh trong khoang
t6i vu nhu pH tir 7,31-7,36 (séng) va tir 8,35-8,36
(chiéu), nhiét d6 dao dong 28,1-30,6°C, ham luong
TAN va NO2 <Img/L.

2.2. Phuong phap thu mau

Mu ca l6c duge thu ngu nhién vao budi sang
trugc khi cho c4 dn va nhip thu mau vao cic ngay
tudi the 1, 3, 5,7, 9, 12,15, 18, 21, 25, 30 va 35 sau
khi no. So lugng mau thay doi theo tudi cia ca,
trong 7 ngay dau moi 1an thu 30 ca thé/bé, cac cac
ngay sau d6 thu 20 con/bé.

2.2.1. Thu mdu phan tich hinh thdi

Chleu dai tong (TL): c4 bot 1 — 9 ngay tudi, chiéu
dai tong duoc quan sat va do trén kinh hién vi soi
n6i (4x10). Tlr 12 ngay trg di do tryc tiép bang thude
do (khoang cach 1 mm). Chleu dai ru¢t (LG): ca tur
5 — 25 ngay tudi, tién hanh mo ca lay Ong tiéu hoa,
chleu dai rudt dugc do tryc tiép trén kinh hién vi soi
n6i. Ngay 30 va 35, do bang thudc do. Chiéu dai
ham trén (AB) la khoang cach gitra diém mut xwong
trude ham (A) va diém cudi cia xuong ham truge
(B) dugc do trén kinh hién vi soi n6i (Hinh 1).

Hinh 1. Phuong phap xéac dinh kich c& miéng ca
(Shirota, 1970)
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2.2.2. Thu mdu phan tich mé hoc

Tir 1-15 ngay tudi mau duoc thu nguyén con. Tir
ngay thir 18 trg di, ong tiéu hoa dugc thu va ¢b dinh
riéng. Mau cé sau khi thu dugc ¢b dinh trong dung
dich formol trung tinh 10% va giit mau trong con

70% cho dén khi xir Iy 1am tiéu ban. Tiéu ban md
hoc 6ng tiéu héa dugc thuc hién theo phwong phap
cit mau duc vii trong paraffin va nhudm véi
Haematoxyline va Eosin (H&E) sau d6 dugc quan
sat dudi kinh hién vi quang hoc tir do phong dai
(10x10) hodc (10x40), chyp hinh dé luu lai két qua.

3. KET QUA VA THAO LUAN
3.1. Sw phit trién kich thwéc va hinh thanh
ong tiéu hoa
3.1.1. Kz"ch thuroc miér}g va rudt ca loc bot tir 1
deén 35 ngay tuoi

Chiéu dai tong, chiéu dai rudt, kich thudc miéng
va chiéu dai rut tuong d6i (RLG) tho ngay tudi cua
ca duogc trinh bay trong Bang 1. Kich thudc miéng
c4 & giai doan 5-9 ngay tudi dao dong trong khoang
0,76-1,07 mm. Kich thudc nay cho phép ca loc st
dung dugc cac loai dong vat phu du nhu luan tring
nudc ngot (Rotifera) (169-216 pum), giap xac rau
nganh (Cladocera) c6 kich thuéce nho. Giai doan tir
ngay tudi thir 12 trg di kich thude miéng tang nhanh
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va dat 3,42 mm vao ngay thir 35 nén céd st dung
dugc con mdi c6 kich thudc 16n hon 1,45 mm. Trong
thi nghiém nay st dung Moina sp. (400-1.000 um)
lam thirc an cho cé tr 1-10 ngay tu01 sau do thay
thé c4 tap bam nhuyén & ngay tudi thir 10 1a hoan
toan phu hop véi c& miéng va tap tinh bat moi cua
ca.

Chiéu dai rudt tvong d6i (RLG) ¢ ¢4 16¢ bot ting
tir 0,26 ¢ ngay tudi thir 5 va dat 0,55 & ngay 35.
Trong nghién clru nay, gia tri RGL ¢ ca 16c nhé hon
1, diéu nay phu hop véi tap tinh dn dong vat ctia loai
(leonsky, 1963). Gia tri RLG khong nhing thay
doi gitra cac loai khac nhau ma con thay dbi trong
timg ca thé theo ting giai doan phat trién. Trong qua
trinh tang truong, 6ng ti€u hoa cua ca s€ gia tang vé
chiéu dai va gia ting cac nép gap dé - gitp ca tiéu hoa
va hap thu cac vat chat c6 ngudn gdc thyc vat, diéu
nay dan dén sy gia ting gia tri RLG (Biswas, 1993).

Khdi lugng va chiéu dai cua ca 16c bot méi no
tuong ung la 1,31 mg va 4,16 mm, dat 401 mg va
34,6 mm vao ngay thu 35. Chleu dai co thé tang
chm ¢ giai doan 1-25 ngay tudi va sau do tang rat
nhanh tir 25-35 ngay tudi trong khi d6 khoi luong
than cua ca tang cham trong giai doan 1-15 ngay va
sau d6 ting nhanh trong giai doan 18-35 ngay tu6i
(Hinh 2).

Bing 1. Chiéu dai trung binh, kich thuéc miéng va chiéu dai rudt twong ddi (RGL) ciia c4 loc tir giai

doan bgt dén 35 ngay tudi

Ngay Chiéu dai tong Chiéu dai Chiéu dai rudt Kich thuéc
tudi (mm) rudt (mm) _ twong doi (RGL) miéng (mm)
1 4,16+0,14 - - -
3 5,86+0,16 - - -
5 6,70+0,36 1,73+0,17 0,26+0,02 0,76+0,07
7 9,110,56 3,29+0,26 0,36+0,01 0,90+0,07
9 10,5+0,60 4,30+0,24 0,41+0,02 1,07+0,05
12 11,9+0,91 5,02+0,36 0,42+0,02 1,45+0,05
15 12,7+1,05 5,50+0,47 0,44+0,03 1,57+0,08
18 13,8+0,96 6,05+0,38 0,440,02 1,71+0,05
21 14,5+1,30 6,56+0,54 0,45+0,02 1,73+0,05
25 15,6+1,26 7,35+0,71 0,47+0,02 2,07+0,08
30 2424251 13,1+1,67 0,540,04 3,03+0,13
35 34,6+4,27 19,0+1,21 0,55+0,02 3,42+0,07

Gid tri thé hién la s6 trung binh £ dé léch chudn
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Hinh 2. Tiing truwéng vé chiéu dai va khoi lwong ciia ca 16c tir 1 sau khi né dén 35 ngay tudi

Su tdng trudng cua ca loc twong tu sy ting
truong dugc khao sat trén ca vuge Chau Au (Cahu
& Infante, 1994), ca Pseudosciaema crocea (Ma et
al., 2005), ca Pelteobagrus fulvidraco (Yang et al.,
2010), ca chém tring (Atractoscion nobilis)
(Galaviz et al., 2011) va c4 hong (Lutjanus guttatus)
(Galaviz et al., 2012). Trong nghién ciru vé su phat
trién trén cé tra (Pangasianodon hypophthalmus)
(Wannapa et al., 2012) va trén ca chdt (Mystus
nemurus) (Manee et al., 2012) ciing cho két qua
tuong tur, ¢4 ting truong cham & pha thir nhat va sau
d6 tang nhanh ¢ pha thir 2 (30-45 ngay). Két qua
tang truong chidu dai dugc Ribeiro et al. (1999)
nghién cuu trén loai ca bon (Solea senegalensis)
ciing chi ra ring ca tang truong cham vao giai doan
dau, chiéu dai tai thoi diém ca no dat 2,81 mm va
sau do tang nhanh & giai doan sau.

3.1.2. S phat trién hinh thai ong tiéu héa

Hinh thai cta ca 16¢c dugc mé ta & Hinh 3. Ca bot
méi nd chua mé mi¢ng va c6 khoi noan hoang 16n,
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ong tiéu hoa c6 dang thang, ngin, nam & mit lung
tiép giap voi khdi nodn hoang va hau mén dong
(Hinh 3A). Tir ngay th 3, ca dd mé miéng va c6 thé
su dung thirc @n ngoai (Hinh 3B). Luc nay kich
thude khdi nodn hoang giam déng ké, mot sb ca thé
trong quan dan da hap thu hét noan hoang. Vao thoi
diém nay, da day d bat diu hinh thanh nhung phan
biét rd v6i thuce quan. Khdi nodn hoang dugc hip thy
hoan toan vao ngay thir 5 (Hinh 3C) va 6ng tiéu hoa
clia ca bot c6 thé phan biét dugce miéng, hau, da day,
rudt va tryc tring mot cach rd rét. Dén ngay tha 7,
kich thude rudt gia tang vé chiéu dai voi su xuat hién
céc nép gap, tuy nhién cac doan gép vao thoi diém
nay ngan (Hinh 3D). Tir sau ngay thir 7 cing véi sy
gia tang chiéu dai rudt, thi cac doan gap kéo dai va
cuon lai. Vao ngay thur 12 sau khi nd, hinh thai bén
ngoai da hoan chinh co quan van dong (Hinh 3E),
ong tiéu hoa cua ca bot di hoan thién ca vé mat hinh
thai va ciu tric. Da day lic nay da hinh thanh 16p
thanh day va c6 dang hinh chit Y, rut c¢6 nhiéu doan
gap hinh chit V (Hinh 4F).
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2 F

Hinh 3. Sy phat trién hinh thai va dng tiéu héa ciia ca 16¢ (Channa striata)

A: Ca I ngay tuéi; B: Cd 3 ngdy tudi; C: Cd 5 ngdy tuéi D: Ong tiéu héa ngay 7; E: Ca 12 ngay tuéi; F: Ong tiéu héa
ngay 12. (d: vdy; i: rudt; m: miéng; s: da day; y: Noan hoang)

Ca 16c 1a loai ca dir, than tron dai. Lugc mang Hién va ctv., 2020a), ca mdi nd con su dung dinh
dang hinh nim. Thyc quan ngin, vach diy, bén dudng tir khbi nodn hoang, tir ngay thir 4-5, khi
trong thyc quan c¢6 nhiéu nép nhin. Da day to noén hoang hét, ca bt dau an thirc in bén ngoai. Luc
hinh chir Y. Ca 16c ¢6 sy lya chon thirc an khac nay ca bt an dugc cac loai dong vat phu du vira cd
nhau & timg giai doan phat trién (Tran Thi Thanh miéng ching nhu luén trung, tring nude. Khi ca dai
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¢& 5-6 cm, chung da co thé ruot bit cac loai tép va
¢4 c6 kich ¢& nho hon chung. Khi co thé dat chiéu
dai trén 10 cm, ca da c6 tap tinh an nhu ca trudng
thanh (Pham Van Khanh, 2003). Theo Qin and Fast
(1997), ca 16¢c bdt co chiéu dai 6-7 mm, 46 m¢ cua
miéng 1a 0,55 mm s€ chon thirc an la 4u trung
Artermia va khong an thirc an ché bién, khi ca dat
chiéu dai 15-20 mm thi nhom gidp x4c ru nganh va
giap xac chan chéo chiém 96% lugng thirc dn. Ca
dai 30-40 mm thirc an 14 dong vat ndi giam déng ké
va tang thue an 1a dong vat day. Ca c6 thé sir dung
thire n ché bién khi chiéu dai than 12 mm va c&
miéng rong dén 1 mm.

3.2. CAu triicc md hoc dng tiéu hoa ciia ca loc

Ong tiéu hoa cua c4 16¢ & ngay tudi thir 1 sau khi
n6 c6 dang dng thang nim & mit lung bén trén khdi
noan hoang 1én. Khi quan sat tiéu ban mé hoc cho
thdy khdi nodn hoang bit mau véi Eosin. Ong tiéu
hoéa chi méi 1a mot dng thing nhoé hep, chua phan
biét rd duoc cac phin. Sau ngay thir 3, khi ¢4 bit dau
sir dung thirc An ngoai thi dng tiéu hoa bit diu phan
hoa thanh 4 phﬁn bao gém khoang miéng, thuc quan,
da day va rudt. Cac phan cua dng tiéu hoa bit dau
¢6 su phat trién nhu sau:

3.2.1. Khoang miéng

Khoang miéng cua cé léc vao ngay thir 7 bao
gdm mot 16p niém mac mong bao gdm 16p biéu md
lat va cac té bao dang cbe (Hinh 4). D6 day cua biéu
md va sb lugng té bao cdc gia ting cing voi giai
doan phat trién cta cé bot.

3.2.2. Thuc quan

Thyc quan 1a mét éng ngén va phan biét duoc
khi ca bot bit dau sir dung thirc 3n ngoai. Trong
nghién ctru nay, cac té& bao cde duge quan sat 16 &
thyc quan vao ngay thir 7 (Hinh 5). S6 lugng nép
gAp clia niém mac va lugng té bao cde duge tang 1én
cling véi sy phat trién ciia ca bot.

Hinh 4. Mt cit doc khoang miéng ciia ca l6c &
ngay tuoi thir 7 (HE, 10x20).

GC: Té bdo céc.
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Hinh 5. Mit cit doc cia thyc quén 6 ca loc 7
ngay tudi (HE, 10x40)

GC: Té bdo céc.

Hinh 6. Mit cit doc da day c4 léc ngay tudi thir
3 véi vung da day (A) va ruft (B) (HE, 10x10)

Hinh7. Mt c,:flt doc da day ca l6¢c ngay tudi thir
3 v6i cac té bao bieéu mé tru don (Ce) (HE,
10x10)

Hinh 8. Mit cit doc da day ca ¢ ngay thir 12
(HE, 10x10)
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A: Lop niém mac; B: Co tron; C: Mang ngoai

Hinh 9. Mit cit doc da day c ¢ ngay thir 18
(HE, 10x40)
A: Lop niém mac; B: Lop duoi niém mac,
C: Lop co tron; D: Mang ngoai

Hinh 10. Mt ciit doc da day c4 16¢ & ngay tudi
12 (HE, 10x10)

GA:Tuyén da day.

Hinh 11. Rudt c4 16¢ ¢ giai doan 7 ngay tudi
(HE; 10x10)

A: Nép gap niém mac, B: Lép co, C: Khéng bao Lipid.
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3.2.3. Da day

Két qua quan sat cho thiy ving da day xuét hién
vao ngay tudi thir 3 khi c bit dau sir dung thirc an
ngoai (Hinh 6 va 7) va dugc phan biét voi thuc quan
boi su vang mét cua cac té bao dang cc. Thanh da
day chi gdm 16p niém mac véi cac biéu mo try don,
16p dudi niém va 16p co vong moéng. Sy phat trién
cua da day vao cac ngay tiép theo la sy gia tang
chleu day cua 16p co vong va su xuat hién cac nép
gap cua 10p bleu md. Vao ngay tudi thir 12, thanh da
day chi bao gdm 16p co vong bao quanh da day, 16p
niém mac va 16p du6i niém (Hinh 8). Tuyén da day,
moét cu tric quan trong cua da day voi cac té bao
tuyén hinh tron c6 nhan to, giit vai tro tiét ra men
tiéu hoa xudt hién. Nhu vay, vé chirc ning da day ca
16¢ hoan thién vao ngady tudi 12. Tuy nhién, dén
ngay thur 18 thi thanh da day cua ca 16c méi hinh
thanh rd rang 4 16p: mang ngoai, 16p co tron bao
gdm 16p co doc bén ngai va 16p co vong bén trong,
16p dudi niém mac va 16p niém mac (Hinh 9). Luc
nay da day dugc chia 1am 2 phin 6 rét: phan da day
co va phan da day tuyén (Hinh 10).

3.2.4. Rugt

Rudt ca 16¢ c6 thé phan biét ¢ ngdy tudi thir 3
bao gdbm mot 16p don cac té bao biéu mo hinh try
gidng véi cac té bao bleu mo cua da day chua duoc
phan hoa duge sap xép trén 116p mang mong doc theo
chiéu dai ruét. Biéu mé bit dau hinh thanh nép gap
vao ngay thir 3 va sau do do day cua cac té bao biéu
mb gia ting cling véi tudi cua ca. Khong bao lipid
duoc quan sat vao ngay tudi thir 3 va thé vii protein
tang cung voi sy phat trién cua ca. Vao ngay thir 7
sau khi n&, 16p co & rudt chi 1a mot 16p co tron bao
vong quanh ruét (Hinh 11). Lép niém mac rut thé
hién rat it thay d6i trong subt qua trinh phat trién ciia
ca bot. Thanh rudt ca cling cé 4 16p: 16p niém mac,
16p dudi niém mac, 1op co tron va 16p mang ngoai.
Tuy nhién, 16p co tron ¢ ru¢t mong hon & da day va
nép gép niém mac cua rudt hep.

Nhu vay su thay ddi vé& mat mé hoc cta 6ng tiéu
hoa & ca bot xay ra bit dau tir ngay thir 3 sau khi ca
nd, tic 13 tai thoi diém ca bat dau s dung thic an
bén ngoai. Két qua di duwoc mo ta trén cac loai ca
nhu Solea solea (Bouhlic & Gabaudan, 1992), P.
dentatus (Bisbal & Bengtson, 1995), khoang miéng
va té bao cbc trén thye quan quan sat rd vao ngiy
thir 7. Ma et al. (2005) da tim thiy khoang miéng
clia ¢4 Pseudoscianea crocea xuét hién vao ngay thir
3 sau khi n6 va sy phat trién ctia da day mudn hon
nhiing phan khéac cua ong ti€u hoa. Trong ngh1en
clru nay, da day xuét hién khi ca 16¢ bot bat dau st
dung thtre dn ngoai (3 ngay tudi) tuy nhién cho dén
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ngay thtr 12 mdi chi quan sat dugc 16p co vong ¢ da
day va dén ngay thir 18 da day cta ca 16c méi hinh
thanh nén 4 16p trong d6 16p co tron xut hién thém
16p co doc bén ngoai. Tuyén da day cua ca 16¢ xuat
hién ¢ ngay 12 thé hién sy hoan thién vé chure nang
cua ong tiéu hoa. Vu (1983) nghién ctru vé sy phat
trién clia Ong tiéu hoa trén loai ca vuoe Chau Au
(Dicentrarchus labrax) cho thiy sy phan biét cta
tuyén da day dugc ghi nhan vao ngay thtr 25 sau khi
nod.

O cé 16c khong bao lipid ¢ thé quan sat duge &
ngdy tudi thir 3 cho thay c6 su hip thu chit dinh
dudng tir thirc an. S6 lugng khong bao lipid dwoc
quan sat ting nhanh cuing véi tudi cia ca. Trong khi
do6 o loai ca bong tuong (Oxyeleotris marmoratus),
rudt ca bat dau phat trlen tir ngay tudi thir 1, 16p biéu
md rudt bit dau gap nép & ngay tudi thir 2 va d6 day
cua lop biéu mo gia tang cung véi tudi ciia ca thé
vui protein Xuét hién & tryc trang Vao ngay tudi thu
5, trong khi d6 khong bao lipid xuat hién & ngay tubi
thtt 7 (Pham Thanh Liém va ctv., 2002). Sy hién
dién cua cac khong bao & rudt trudc nhu mot chi sb
ctia sy hap thu va tich lity lipid trong sudt giai doan
cd bot ciing dugc md ta trén cac loai ca khac
(Kjorsvik et al., 1991; Sarasquete et al., 1995), n6
cai thién tang truong cla ca bot (Loewe & Eckmann,
1988). Su xuit hién cua khong bao protein & doan
rudt sau co thé 1a két qua cta qua trinh hap thu
protein, cling dugc quan sat boi cac nghién ctu trén
cac loai ca khac (Bisbal & Bengston, 1995; Iwali,
1969; Saraqueste et al., 1994; Walford and Lam,
1993).

“Cung v6i sy phat trién ctia ca 1oc bot thi cang vé
cu01 thi nghiém cho thiy su gia tang manh cia cac
nép gap & Ong tiéu hoa, chu yéu la da day va rudt
truge. Thanh da day va thanh rudt day lén, nhiéu nép
gap lam chm qua trinh di chuyén thirc an, gia ting
dién tich tlep xuc voi thire an gilp tang kha nang
tiéu hoa va hap thu thirc an cua ca loc. Tong hop mot
s6 nghién ctru vé phat trién dng tiéu hoa clia ca blen
Infante and Cahu (2001) cho blet nghién ctru vé su
phat trién ciia 6ng su phat trién da day sém hay
muon tiy thudc vao lodi. Vé phuong dién giai phau
hoc su phan chia giﬁfa thue quén va da day co thé
quan sat dugc ¢ ngay thir 7 ¢ ca chém bot, sy Xudt
hién cua tuyén da day vé mat mo hoc dugc quan sat
& ngay thir 25. Trong khi d6 & ca bon, da day c6 thé
phén bi¢t dugc & ngay thur 10 sau khi no, vao ngay
thir 22 tuyén da day dau tién dugc quan sat.

Két qua phan tich mé hoc ctia c4 1oc twong tmg
voi két qua phan tich enzyme ti€u hoa cua cé loc.
Hoat tinh enzyme pepsin ¢ ca l6c dugc tim thay &
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giai doan ca mdi nd va tang chm trong giai doan 1-
9 ngay tudi. Pén ngay thi 12, ham lugng pepsin
tang nhanh va dat gia tri cao nhat. Hoat tinh cua hau
hét enzyme tiéu hoa ting cham & giai doan 1 — 9
ngay va sau do tang nhanh & giai doan 12 — 35 ngay
ngoai trr trypsin véi muce tdng y nghia ¢ ngay thi
21 (Ngd Minh Dung va ctv., 2017). Ca léc hoan
chinh 6ng tiéu hoa vé hinh thai va chirc ning trong
nghién clru nay twong tng vdi su tang 1én cua hoat
tinh cAc enzyme tiéu hoa. Miac du tuyén da day xuat
¢4 16¢ xuat hién vao ngay thir 12, nhung ngay thir 18
da day ca loc hinh thanh 4 16p, nén mai dép ung kha
ning tiéu hoa thic an tot. Két qua nghién ctru cia
Tran Thi Thanh Hién va ctv. (2011) xé4c dinh thoi
gian bat dau chuyén ddi thirc an cho cé 16c khoang
tir ngay tudi th 17 tro di 1a phi hop vOi két qua
nghién ctru nay, khi ma ca da hoan thién vé cu triic
ong tiéu hoa. Tuong tu & luon dong (Monopterus
albus) ngiy xuit hién tuyen da day la ngay 21,
nhung Iuon an thirc dn ché bién tét tir ngay tudi thu
35 (Tran Thi Thanh Hién va ctv., 2020b).

4. KET LUAN

Ca loc bot bat dau sir dung thirc in ngoai vao
ngay thir 3 sau khi nd nhung dng tiéu héa van chua
phén hoa. Su phan hoa khoang miéng, thuc quan, da
day va rudt vao ngay thir 5. Chiéu dai rugt twong déi
tang tir 0,26 & ngay tudi thir 5 va dat 0,55 & ngay 35
phu hop véi tap tinh dn dong vat cua loai. Ong tiéu
hoéa ctia ca 16¢ hoan thién ca vé mat hinh thai va chirc
nang vao ngay thir 12 khi xuét hién tuyén da day,
sau d6 co su gia tang manh cua cac nép gip o ong
tiéu hoa, chu yéu la da day va rudt.
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