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ABSTRACT

This study was conducted to minimize the period of using rotifer in
rearing percula clownfish larvae from newly hatched to 30 days. Artemia
nauplii was used to replace rotifer when the larvae reached 5, 7, 9, 11
and 13 days after hatching (DAH). The results showed that larvae fed
with Artemia nauplii starting from 7 DAH achieved the highest specific
growth rate in standard length (4,02%/day). The later the starting point
of weaning was, the lower the larval specific growth rate was. The lowest
specific growth rate was at 13 DAH (3.21%/day; P < 0.05). However,
there were no significant differences in the specific growth rate among
the weaning times at 5, 9 and 11 DAH (P > 0.05). Similarly, the starting
points of weaning times had no significant effects on larval survival
rate, ranging from 39,6 - 48,2% (P > 0.05). The results of this study
helped reduce the period of using rotifer in rearing the clownfish larvae
which contributes to the improvement of larval performance in artificial
reproduction of this species.
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1. bat Van bé

Ca khoang c6 cam (Amphiprion percula Lace-
pede, 1802) 14 mot trong nhiing loai ca canh nude
man c6 gia tri kinh té cao, dugc thi trudng trong
va ngoai nudc rat wa chudng. Nho mau sic da
dang, kha nang thich tng t6t v6i didu kién nuoi
nhét, v tap tinh sdéng cong sinh v6i hai quy nén
loai c4 nay duge ua thich hya chon cho cac bé nuoi
cé canh & nhidu quy mo6 khac nhau (Allen, 1972).
Nhu cau thi truong gia tang trong khi kha ning
cung cap con giéng han ché da lam gia ting nguy
c6 khai thac can kiét ngudn 1¢i tyt nhién ctia loai
c4 nay. Nghién ctu san xuét giéng nhan tao la
mot huéng di tich cyc duge cac nha nghién citu

va ngudi nudi quan tam.

Au tring cé khoang c¢d cam ciing nhu nhiéu
loai c& bién khéc can thiét sit dung cac loai thitc
an song, kich thudc ting dan nhu luan trung,
Copepoda va Artemia sau khi né. Luan trung la
loai thic an tién quyét cho giai doan dau cta

TOM TAT

Nghién citu duge thye hién nhim rit ngin thoi gian s dung luan triing
trong uong &u tring ca khoang c¢d cam giai doan méi néd dén 30 ngay
tudi. Artemia nauplius duge st dung dé thay thé luan tring vao cac thoi
diém Au trimg dat 5, 7, 9, 11 va 13 ngay tudi sau khi né (NSN). Két qua
nghién citu cho thiy, du tring bat dau dudc cho an Artemia nauplius
tit ngay thit 7 dat téc do tang trudng dac trung vé chidu dai cao nhét
(4,02% /ngay). Thai diém bat dau chuyén déi thic &n cang muon, téc do
tang truéng clia Au triing cang gidm, thip nhat tai thoi diém ngay thit
13 sau khi né (3,21%/ngay; P < 0,05). Tuy nhién, khong c6 sy khac biét
c6 ¥ nghia théng ke gitta cac thdi diém chuyén déi tit cdc ngay uong thi
5,9 va 11 (P > 0,05). Tuong tu, thoi diém chuyén ddi thic an khong
anh huéng t6i ty lé sbng au trung, dao dong tir 39,6 - 48,2% (P > 0,05).
K&t qua nghién ctu nay gép phan riut ngin thsi gian phu thude vao luan
triing trong wong u triing c4 khoang ¢ cam, gitip cai thién hiéu qua sin
xuat giéng nhan tao loai ca nay.

nhidu loai ca bién bdi ching cé kich ¢d nhd,
di chuyén cham, va tap tinh an loc thu dong
von c6 thé khai thac trong k§ thuat lam giau
dinh dudng (Lubzens & ctv., 1989; Stottrup &
McEvoy, 2003). Tuy nhién, loai thitc 4n nay cling
ton tai nhiéu nhuge diém nhu ngheo dinh dudng,
can quy trinh nuoi phitc tap, bi déng trong viéc
cung cap, va tiém an nguy co lay nhiém bénh
(Cortney & ctv., 2016). Trong khi d6, Artemia
lai 14 nguon thitc an khong thé thiéu trong uong
au trung, nhat 13 cac giai doan sau. So vé6i luan
tring, Artemia cé nhidu wu diém vugt troi nhu
giau dinh dudng hon, chi dong trong viéc cung
cap, tién Igi trong qua trinh si dung va bdo
quan, kich ¢5 moi da dang, it tiém &n nguy co
nhiém bénh hon... (Léger & ctv., 1986; Lavens
& Sorgeloos, 1999). Do d6, nhitng né luc thay
thé luan trung bang Artemia, hay néi cach khac
gidm thiéu thoi gian st dung luan triing, luon
dude quan tam nghién ctu trén nhidu déi tugng
nuoi.
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Trong quy trinh wong cé khoang c¢d cam hién
nay, sy két hop luan phién gitta luan trimg va
Artemia, van dugc st dung phd bién cho dén giai
doan 30 ngay tudi. Cu thé, luan triing dudc cip
vao bé wong tit khi méi né dén ngay wong thit
18, con Artemia nauplius dugc cip tit ngay thi
14 dén ngay thit 30, vi tdo duge bd sung vao bé
trong sudt qué trinh wong (Houde & Schekter,
1980; Hoff, 1996). Han ché clia quy trinh nay la
kho khan trong viec chuan bi thitc an, tén nhiéu
cong chim séc quan 1y, can nhiéu trang thiét bi;
hau qué lam gia ting chi phi sdn xuét. Co sd lya
chon thitc &n cho &u trung c4 néi chung phu thuosc
vao cd yéu t6 ben trong (loai ca, giai doan phat
trién, cd miéng, mic do hoan thién co quan tiéu
hoéa, hé enzyme tiéu héa noi bao) vd yéu td béen
ngodi (¢d modi, thanh phan dinh duéng con moi,
hé enzyme ngoai bao, do dé tieu héa cling nhu
kh& ning van dong ciia con moi (Tacon, 1988;
Moteki & ctv., 2001; Cortney & ctv., 2016). Viéc
rat ngdn thai gian st dung luan trimg va kéo dai
thoi gian stt dung Artemia c6 ¥ nghia 16n vé hieu
qué kinh té cling nhu k§ thuat. Tuy nhién, diéu
nay ciing tiém an nhiéu nguy cd anh hudng dén
sinh trudng, ty 1é song va hiéu qua st dung thitc
an ctia au tring. Do d6, viéc nghién cttu chinh
xéc thoi diém thay thé luan tring bang Artemia
nauplius trong wong ca khoang c6 cam 13 hét stic
can thiét.

2. Vat Liéu va Phuong Phap Nghién Cdu

Nghién ctu duge thyc hién tai Trai thuc
nghiém san xuit giéng ca cdnh Duong Dé, Nha
Trang, Khanh Hoa. Au tring ca khoang c¢é cam
dudc sinh san nhan tao tit ngudn ca bé me dudge
thu gom tit ti nhién. C4 sau khi né duge chuyén
sang hé théng thi nghiem. Au tring dugc chon
dé b trf thi nghiem la nhitng ca thé khoe manh,
déu cd, khong bi di hinh, van dong linh hoat, tuoi
sang. Ngudn nudc thi nghiem la nudc bién duge
loc sach va xit 1y bang chlorin 20 ppm trung hoa
bang natrithiosulfate truée khi st dung. Au trung
duge bo tri thi nghiém trong céc bé kinh 10 lit
(20 x 20 x 30 cm). Toan bo cic bé duge b tri
suc khi 24/24 gig.

Thitc an sdng gom tao, luan trung va Artemia.
Téo duge st dung trong nghién cttu nay la loai
Nannochloropsis oculata dugc phan 1ap, nuoi git
trong phong thi nghiém tai Truong Dai hoc Nha
Trang, nudi sinh khéi trong céc tai nylon 60
lit. Luan trung (Brachionus plicatilis) dugc thu

gom vi phan l1ap tit ao nudi tém, nudi sinh khoi
trong cac bé composite 250 lit theo phuong phap
thu hoach ban lién tuc, dugc cho dn hoan toan
bang tado tuci. Tring bao xac Artemia francis-
cana dugc Ap nd trong cic binh nhya 5 lit, suc
khi manh trong sudt qua trinh ap, loc sach sau
18 - 24 gis ap nd.

Thi nghiém anh hudng ciia viéc thay thé luan
tring bing Artemia nauplius 1én sinh trudng va
ty le sbéng cla du trung cé khoang c¢é cam dugc
thuc hién tit giai doan méi né dén 30 ngay tudi.
Au tring ca khoang c6 cam méi nd, chidu dai
chuan 3,18 + 0,21 mm, dugc chia ngdu nhién vio
nam nghiém thic thi nghiém, moéi nghiém thitc
dugc thyc hién véi ba lan lip. Ca duge uong véi
mat do 30 con/bé. Thi nghiém két thic khi au
tring dat 30 ngay tudi. Thoi gian chuyén doi tit
luan trung sang Artemia kéo dai trong 3 ngay
ké tit ngdy bat dau st dung Artemia. T¥ 1é phan
tram Artemia nauplius thay thé luan trung trong
3 ngay lan lugt 1a 33 - 67%, 67 - 33% va 100 - 0%.
Dé tinh toan mat do ctia Artemia vi luan tring
trong ba ngay chuyén déi, lugng thiic an dya trén
mat do luan trung sit dung cho cac nghiém thiic
thi nghiém 1& 20 con/mL va 1 con Artemia tuong
duong véi sinh khéi ctia 10 con luan trung (Gor-
don, 1999). Thoi diém thay thé luan triing bing
Artemia duge thie hién tit cac ngay tudi thit 5,
7,9, 11 va 13 tuong tng véi 5 nghiém thic thi
nghiém. Trong d6, ngay thid 13 dudc coi 1a dbi
ching tuong ting véi quy trinh wong ca khoang
c6 cam dang ap dung.

Mat do luan tring cho vao bé thi nghiem 1a 20
con/mL, Artemia nauplius duge cho &n v6i mat
do 2 con/mL. Bé thi nghiem dugc b sung téo
N. oculata véi mat do khoang 50.000 té bao/mL.
Ché do cho &n & hai tuan dau tien 1 hai 1an/ngay
(9.00 gio va 15.00 giv). Sau hai tuan, ché do cho
an tang them mot lan vao lic 12.00 gio dé dap
ng nhu cau ngdy cang cao clia au tring. Trudc
khi cho an, s6 lugng luan trung vd Artemia con
lai ctia lan an trude duge dém dudi kinh hién vi
soi noéi dé tinh toan lugng bo sung thich hop.

Hing ngay, bé thi nghiém duge siphon va thay
nude 30 - 50% tong luong nudce trong bé. Céc yéu
t6 moi trusng nhu nhiét do, pH, oxy hoa tan...
duge xac dinh 2 lan/ngay, vao lac 7.00 gio va
14.00 gio. Nhiet do dudc do bing nhiét ké thiy
ngan (do chinh xéc 1°C), pH, oxy hoa tan va NHg
dugc do bing cac Test Kit (do chinh xac 0,5 don
vi). Do man duge do bing khiic xa ké (do chinh
xéac 1%o).
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Chiéu dai chuan (SL), khoédng cach tit mom
c4 dén gbc vay dudi, duge do tai thoi diém két
thic thi nghiém, st dung thuéc ké do c6 do
chinh xac 13 1 mm. Téc do sinh truéng dic trung
vé chiéu dai chuan (SGRy,) duge tinh theo cong
thice: SGRL = [(LHLQ - LHLl) / (tg - tl)] X 100,
Vé6i: SGRSL 1a t6c do tang trudng dic trung vé
chi¢u dai chuan (%/ngay); Ly 1a chidu dai chuan
ctia ¢ ¢ thai diém t; (mm); Ly 13 chidu dai chuan
clia cd ¢ thoi diém to (mm). Ty 1é séng cla ca
dugc xac dinh bing cich dém toan bod s6 ca con
song tai thoi diém két thac thi nghiém chia cho
s6 ca tha ban dau va dudc tinh toan theo cong
thite: SR = (Sc¢/Sd) x 100; Véi: SR 1a ty le séng
ciia ca (%); Sc 1a s6 ca con lai khi két thic thi
nghiém (con); Sd 1a s6 cd ban dau (con).

Cac s6 lieu duge xtt Iy trén phan mém SPSS
16.0. St dung phuong phap phan tich phuong sai
mot yéu t6 (Oneway — ANOVA) va phép kiém
dinh Duncan dé danh gia sy khac biét c6 y nghia
théng ke (P < 0,05) vé téc do tang trudng va ty
le séng ctia au trung cé khoang c6 cam giita céc
nghiém thic thi nghiém. Toan bo s6 lieu dugc
trinh bay dudi dang gid tri trung binh (TB) +
sai s6 chuan (SE).

3. Két Qua va Thao Luan

3.1. Cac yéu td mdi trudng trong qua trinh thi
nghiém

Két qua xac dinh cac yéu t6 moi trudng trong
céc nghiém thitc thi nghiém déu cé sy tuong dong
va én dinh trong sudt qua trinh thi nghiem. Cu
thé, nhiet do 29 — 31°C, pH 7,9 - 8,3, do man 30
- 32%o0, oxy hoa tan 5 - 6 mg O2/L, va NHs <
0,01 mg/L. Hang ngay, cic bé uong dugce siphon,
thay nuée 30 - 50%, va vé sinh nén céc thong sd
moi trusng déu én dinh v dao dong trong pham
vi thich hgp véi sinh trudng va phat trién ciia ca
khoang ¢ cam (Hoff, 1996; Wilkerson, 2001).

3.2. Anh hudng ctia thai diém chuyén ddi thiic
An dén tang trudng cta au trung

3.2.1. Chiéu dai ca cubdi thi nghiém

Két qua nghien ctu cho thiy thoi diém chuyén
déi thic an a4nh hudng ré rét len chidu dai cudi
ciia Au tring ca khoang cb cam sau 30 ngay uong
(Hinh 1). Trong d6, au trung dugc cho an Artemia
nauplius tit ngdy thi 7 dat chiéu dai 16n nhat
(10,89 £ 0,22 mm) va khac biét ¢6 § nghia théng

ke (P < 0,05) v6i cac ngay thd 11 va 13 (lin
luot 14 9,39 £ 0,39 mm va 8,72 % 0,42 mm). Tuy
nhién, khong cé sy khac biét théng ké vé chiéu
dai clia Au tring & cac nghiém thtc chuyén doi
thtc an t ngay thi 5 (10,27 £ 0,44 mm) va thi
7 (P > 0,05).

3.2.2. Téc d6 tang trudng dic trung vé chiéu dai
(SGRy)

Thoi diém thay thé luan triing bing Artemia
nauplius ciing c6 anh huéng dang ké dén téc do
ting trudng dic trung vé chiéu dai clia du tring
(Hinh 2). Au tring duge cho an Artemia tit ngdy
thit 7 dat tdc do tang trudng dic trung cao nhat
(4,10 £ 0,06%/ngay) va khéc biét c6 y nghia so
v6i ngay thit 11 (3,60 £ 0,14% /ngay) va 13 (3,37
+ 0,18%/ngay; P < 0,05) nhung khong khéac biet
so v6i ngay the 5 (3,90 £ 0,16%/ngay) va ngay
tht 9 (3,59 £ 0,04%/ngay) (P > 0,05).

Nhu vay, ¢6 thé nhan thiy thoi diém thay thé
luan triing bang Artemia nauplius c¢6 dnh hudng
rd rét dén cac chi tiéu ting trudng vé chidu dai
clia Au tring ca khoang c¢6 cam giai doan méi néd
dén 30 ngay tudi. Thoi diém thay thé luan tring
bing Artemia ti ngay wong thit 7 sau khi ng la
t6t nhat cho sinh truéng clia au trimng, va chuyén
hoan toan sang Artemia vao ngay thi 9. Két qua
nay tuong tu nghién ctu ctia Onal & ctv. (2008)
khi cho ring au trung ca khoang c6 cam trudc
khi né da c6 6ng tieu hoa kha hoan thién nén sin
sang tiép nhan va tiéu héa luadn trung ngay sau
khi nd; dong thoi, c6 thé chuyén sang sit dung
hoan toan Artemia tt ngdy uong thit 10 ma van
dam béo sinh trudng va phat trién tot.

Nhiéu nghién citu da khang dinh c¢6 sy chuyén
ddi loai thitc an wa thich vA kich thuée mdi ting
dan trong qua trinh phat trién &du triing ca bién
n6i chung. Sy chon lya thitc &n & au trung phu
thudc vio ca hai nhan t6 1a ban than au tring va
con mdi st dung. Trong do, tuong quan giita kich
thude con mdi va ¢ mieng duge xem la yéu td
quyét dinh kha ning bit mdi clia du tring (Houde
& Schekter, 1980; Hunter, 1981). Giai doan dau
clla qué trinh phat trién, du tring cé su thay doi
rat 16n vé tdc do tang truéng ciing nhu cd miéng,
do d6, viéc cung cap loai thiic an c6 kich c& phu
hop va kip thai 1a hét sic can thiét. Co sd xac
dinh ¢ mdi phtt hgp thudng dya trén hai tieu
chi 1a chiéu cao miéng clia du triing va chiéu rong
clia con mdi bdi au trung cé tap tinh bat va nudt
phan dau ctia con moi trude (Fernandez-Diaz &
ctv., 1994). Tity theo loai, au tring c6 thé bit va
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Céc ky tu chit cai khac nhau trén cic cot thé hien sy khéc biet c6 ¥ nghia (P < 0,05).

Hinh 1. Anh huéng cta thdi diém thay thé thiic an lén chidu dai cubi ciia Au trung.
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Céc ky tu chit cai khac nhau trén céc cot thé hien sy khac biét c6 y nghia (P < 0,05).

Hinh 2. Anh huéng ctia thdi diém thay thé thic an len SGRL ctia au tring.

nudt duge con moi c6 chieu rong 16n hon tit 20 Bardega, 1984; Cunha & Planas, 1999). Ap dung
- 50% chieu cao miéng clia ching (Dabrowski & cong thitc tinh ¢d miéng ca ctia Shirota (1970),
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Cac ky ty chit cai khac nhau trén cac cot thé hien su khéc biét c6 ¥ nghia (P < 0,05).

Hinh 3. Anh hudng ciia thoi diém chuyén ddi thitc an lén ti 16 séng clia du tring.

két qua da xac dinh dudc ¢d miéng clia ca khoang
¢6 cam tai thoi diém méi nd trong nghién citu hien
tai 12 368 & 42 um. Do d6, au trung dé dang tiép
nhan luan tring vén c6 chiéu rong chi 100 + 5
um, tuong ng véi 28% chidu cao miéng clia Au
tring. Trong khi d6, Artemia nauplius c6 chiéu
rong co thé 1a 480 4 20 um, vugt qua 30% so véi
chiéu cao miéng ctia c4 khoang c¢6 cam méi nd
nhung phtt hgp v6i ¢6 miéng ca tit ngay tha 7.
Péng chi ¥, thoi diém thay thé luan triing bing
Artemia cang mudn, tuong Gng véi cac ngay thi
9, 11 v& 13 sau khi nd, tdc do ting trudng clia du
tring c6 xu huéng gidam dan. Diéu nay c6 thé la
do tit ngay thit 9 trd di, du triing da c6 ¢& miéng
16n hon, viéc bat va nudt luan tring tré nén kho
khan hon, tén ning lugng hon, trong khi, dinh
dudng thu dudc tit viée tieu hoa luan trung 1a rat
han ché (Allen, 1972; Hoff, 1996). Viéc stt dung
Artemia nauplius c6 kich ¢d 16n hon, giau dinh
dudng hon, bat va nuét dé dang hon so vé6i luan
trimg ¢ nghiém thitc chuyén déi ngay thit 7 gitp
au trung dat tdc do tang trudng cao hon so véi
céc thoi diém chuyén déi thitc an con lai. Nguge
lai, viec chuyén ddi thitc an tit ngay thi 5 1 hoi
sém so v6i kha ning tiéu héa cia au tring. Su
suy gidm lugng luan tring thay thé, trong khi
kha nang bt Artemia han ché la nguyén nhan

lam gidm téc do ting trudng clia du trung ca &
nghiém thtc nay. Tuy nhién, sau hai ngay chuyén
déi, au tring c4 c6 kha ning st dung Artemia
mot cach higu qua. Didu nay 1y gidi tai sao toc do
tang trudng ciia au tring ¢ nghiém thitc chuyén
ddi ngay thit 5 cao hon so véi ngay thit 13.

3.3. Ty lé séng ciia 4u triung

Két qua nghién ctu cho thay, thoi diém thay
thé luan trung bang Artemia nauplius khong anh
huéng dén ty lé sébng clia au tring ca khoang cd
cam (Hinh 3). Sau 30 ngay uong, ty 1¢ song cia
au trung dao dong tit 38,9 - 47,8% (P > 0,05).
Nhiéu nghién cttu da khing dinh, thsi diém bt
dau dinh duéng ngoai va chuyén ddi gitta cac loai
thitc &n khac nhau thudng bat gip ty 1& chét cao
trong wong au tring c4 bién (Houde & Schekter,
1980). Diéu nay ciing bat gip trong nghién citu
hién tai ciing nhu thyc tién wong au tring ca
khoang ¢ cam. T¥ 1é chét cao ciia 4u tring chii
yéu dién ra trong ba ngay dau tién, dé 1a giai
doan chuyén déi tap tinh dinh dudng, tit dinh
duéng bang noan hoang sang st dung thic #in
ngoai. Hién tugng nay ciing dugc béo céo trong
qué trinh wong nhiéu loai c4 khoang c6 néi chung
(Allen, 1972; Gordon, 1999; Green & McCormick,

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phdt trién 19(2)


http://jad.hcmuaf.edu.vn

42

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

1999). Sau 4 ngay tudi, au tring bat dau co sy
thich tng t6t, ty 1é séng gan nhu én dinh, vi
khong c6 su khac biét gitta cac nghiém thiic.

4. Két Luan

Thai diém thay thé luan tring bing Artemia
c6 4nh hudéng dén ting trudng ciia au trung ca
khoang c¢6 cam giai doan 0 - 30 ngay tudi. Au
tring duge cho &n Artemia nauplius tit ngay thi
7 dat chidu dai va téc do tang trudng dic trung
cao nhat (10,89 mm va 4,10%/ngay), thap nhat
t ngay thit 13 (8,72 mm va 3,37%/ngay). Khong
¢6 sit khac biét c6 ¥ nghia thong ké vé ting trudng
gitta cac thoi diém chuyén ddi tit ngay thit 5, 7
va 9. Thoi diém chuyén déi thitc an khong anh
hudng dén ty lé sébng ciia du trung, dao dong tir
38,9 - 47,8%. Can c6 nhitng nghién cttu sau hon
vé su phét trién 6ng tiéu héa trong qua trinh phat
trién Au triing nhim xac dinh loai thiic an phi
hgp gitip cai thién két qui uong &u triing, nhat
13 giai doan ba ngay dau sau khi né.

L&i Cam On

Bai bio la mot phan két quid thudc dé tai
nghién cttu khoa hoc cong nghé cap Bo "Nghién
cttu xay dung quy trinh san xuit gidng va nuodi
thuong pham cé khoang c6 cam Amphiprion per-
cula Lacepede, 1802". Nhom tac gia xin gii 10i
cam on sau sic dén Vu Khoa hoc, Cong nghé va
Mboi truong, Bo Gido duc va Dao tao da tai trg
kinh phi; St quan tam tng ho ctia Truong Dai
hoc Nha Trang trong subt thoi gian trién khai dé
tad.
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