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TOM TAT

Nghién ctru dwoc thwe hién véi 5 nghiém thire (1, 2, 3, 4 va 5 con/l) nhdm tim ra mat d6 wong thich hgp cho 4u
tring ca khoang c6 cam mai né. Két qua cho thay, &u trung ca dwoc wong & mat d6 1, 2 va 3 con/l dat téc do sinh
trudng déc treng cao nhat (3,95; 3,87 va 3,77%/ngay), tiép theo la wong & mat dé 4 con/l (3,27%/ngay) va thdp nhat
la & mat d6 5 con/l (2,99%/ngay); (P<0,05). Twong tw, ca dwgc wong & mat dd 1, 2 va 3 dat chiéu dai cubi cao nhat
(12,41; 12,09 va 11,76mm), tiép theo la & mat dé 4 con/l (10,12mm) va thép nhat 13 & mat dd 5 con/l (9,32mm);
(P<0,05). Ty & séng cta 4u trung dat dugc cao nhat & mat 6 wong 1, 2 va 3 con/l (86,67; 83,33 va 78,89%), tiép
theo la & mat dd 4 con/l (55,83%) va thap nhat khi wong & mat dd 5 con/l (40,67%). T két qua nghién ctru c6 thé
thay réng, mat d6 wong thich hop cho 4u tring ca khoang cd cam méi né 1a 3 con/l nhadm dam bao téc dd sinh
trwéng, ty 1& séng va hiéu qua kinh té.

Tir khoa: Amphiprion percula, ca khoang cb cam, mat do wong, téc do sinh truéng, ty 1& sbng.

Effect of Density on Growth and Survival Rate of
Orange Clownfish Larvae Amphiprion percula (Lacepede, 1802)

ABSTRACT

The study was conducted with five treatments (1, 2, 3, 4 and 5 ind./l) in order to identify the most suitable density
for rearing orange clownfish larvae. Results showed that the fish reared at the densities of 1, 2 and 3 ind./l gave the
highest specific growth rate (3.95; 3.87 and 3.77 %/day, respectively), followed by the density of 4 ind./I (3.27 %/day),
the lowest at the density of 5 ind./I (2.99%/ngay); (P < 0.05). Similarly, the fish larvae reared at the densities of 1, 2
and 3 ind./I gave the highest total length (12.41; 12.09 and 11.76mm), followed by the 4 ind./l (10.12mm) and the
lowest at 5 ind./l (9.32mm); (P < 0.05). The fish larvae reared at the densities of 1, 2 and 3 ind./I obtained the highest
survival rate (86.67; 83.33 and 78.89) followed by the 4 ind./I (55.83%) and the lowest at 5 ind./I (40.67%). In
conclusion, the most appropriate density for rearing the orange fish larvae is 3 ind./l in order to optimize the growth,
survival rate and economic efficiency.

Keywords: Amphiprion percula, density, growth rate, orange clownfish, survival rate.

y - R con gidhg nhan tao han ché da lam gia ting nguy
1. DAT VAN DE co can kiét ngudn lgi ty nhién ctia nhidu loai ca

Ca khoang c6 cam (Amphiprion percula) 1a ~ canh, nhdt la trong truong hgp st dung céc bién
mot trong nhiing lodi ca canh duge wa chuong  Phap khai tha}c mang tinh hﬁ}’\diét (Ha \Lé Thi
nhat trong giéhg ca khoang c6, do chiing 6 mau  Loc, 2005). Dé khac phuc van dé nay, nhiéu nude
séc sic sd va kha ning thich nghi cao trong diéu ~ nhu Thai Lan, Philippines va Malaysia da va
kién nuoi nhét (Allen, 1972; Hoff, 1996). Nhin  dang quan tdm nghién ctiu sinh san nhan tao
chung, ca khoang ¢4 cam c6 gia cao hon tit 3 - 5 nhiéu qloéi ca khoang co6 trong d6 gé ca khoang co
14n so v6i cac loai cA khoang c§ khac, dao dong tx ~ cam. O nudc ta, cac nghién ctu vé sinh san nhan
200 - 400 ngan donglcon (Johnston, 2000). Donhu ~ tao duge bat dau tit nam 2000 va da dat duge
cAu thi trudng cao trong khi kha ning cung c&p  nhiing thanh cong nhéat dinh trén 3 d6i tugng
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chinh 14 c4 khoang ¢ den duéi vang (A. clarkii),
ca khoang c8 do (A. frenatus) va ca khoang c8
nemo (A. ocellaris) (Ha Lé Thi Loc, 2005; Ha Lé
Thi Loc va Nguyén Thi Thanh Thiy, 2009).

Viéc uong nudi 4u trung ca canh néi chung
va ca khoang c6 néi riéng phu thudc vao nhiéu
yéu t6 nhu: hé théng, k§ thuat nudi, dinh
dudng, mat d6 uong, ch& do cham séc, cac yéu td
méi truong va dich bénh (Allen, 1972; Hoff,
1996; Johnston, 2000). Trong d6, mat d6 uong la
moét trong nhiing y&u t6 quan trong anh hudng
dén hiéu qua kinh t& va k§ thuat nudi. Viée gia
tang mat do uong gidp tan dung tot dién tich
nudi, gia ting hiéu qua kinh té&, tuy nhién, né
lai di kém véi nhiéu rai ro nhu lam gidm téc dd
sinh trudng, ty 1& séng, dong thdi lam tang ty 1é
phan dan va nguy cd 6 nhiém méi trudng nuéi,
dic biét trong diéu kién uong nudi véi mat do
cao (EI-Sayed, 1995; Johnston, 2000 Li va cs.,
2012). Theo Ha Lé Thi Loc va Bui Thi Quynh
Thu (2009), mat do uong thich hdp cho cé
khoang c¢6 @6 (A. frenatus) giai doan 15 dén 45
ngay tubi tit 1 - 3 con/l. Tuy nhién, hdu nhu
chua c6 cac nghién ctiu vé mat do uong trén au
trung ca khoang ¢6 cam giai doan 0 ngay tudi.
Nghién cttu duge thuc hién nhim xac dinh mat
dd uwong thich hgp cho uwong nuédi 4u trung ca
khoang ¢6 cam méi nd gép phan néang cao téc do
sinh trudng, ty 1& séng va hiéu qua uong nudi
loai ca nay.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu

D61 tugng nghién citu 1a 4u trung ca khoang
¢6 cam (A. percula) méi nd (0 ngay tudi) véi
chiéu dai toan than 3,79 + 0,1lmm (n = 50).
Ngudn ca thi nghiém dudc san xuét tai trai
Thyc nghiém, Trudéng Pai hoc Nha Trang.
Nguén nuée cho thi nghiém dude bom truc tiép
tit bién, xt ly bang chlorine 25ppm trong 2
ngay, sau d6 phoi ning va trung hoa bang
natrithiosulfate véi ty 1& 1:1.

2.2. B6 tri thi nghiém

Nghién ctiu dugce thyc hién véi 5 nghiém thiec:
1, 2, 3, 4 va 5 con/l. Thi nghiém dudc bo tri trong
cac bé thuy tinh véi thé tich 10 Vbé, trong diéu
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kién chiéu sang nhan tao 12 sang/12 t6i. Thai gian
thi nghiém 14 30 ngay. T4t ca cac nghiém thic
dugc thuc hién véi 3 1an lap cung thoi diém.

Cac 16 thi nghiém déu dugec cho &n 3
lan/ngay (7, 11 va 16 gid), v6i 2 loai thic an
song 1a luan trung (2 tudn dau) va nauplius ctiia
Artemia (2 tudn tiép theo). Cu thé: luan trung
dugc cho an v6i mat d6 15 - 20 con/mL va
Artemia v61 mat d6 5 - 8 con/mL tuy theo nhu
cAu 4n ctia cA 6 mbi 16 thi nghiém. Déng thdi, 2
loai vi tdo  Isochrysis  galbana va
Nannochloropsis oculata duge b6 sung véi mat
do 50.000 t& bao/ml mbi loai (3 1an/ngay) nhim
duy tri chit lugng nude, chit lugng luan trung
va Artemia. Hing ngay, bé uong duge tién hanh
xi-phéng két hop véi thay nuée 30 - 50%. Cac
yéu t6 moi trudng nuéc nhu d6 min, nhiét do,
pH, oxy hoa tan, NH," va NO,” dudc kiém tra va
duy tri 6n dinh trong sudt qua trinh thi nghiém
4 tat ca cac nghiém thic.

2.3. Phuong phap thu thap va xt 1y sé liéu

2.8.1. Phuong phap xac dinh téc dé sinh
trudng

DPé xac dinh tdc d6 sinh trudng, ca dude gay
mé bing dung dich MS-222 10% va dung gidy
tham loai bé hét nuéc trude khi tién hanh do
chiéu dai. Chiéu dai toan than, khodng cach ti
mom ca dén cudi vay dudi, duge xac dinh bang
thudc ¢6 d6 chinh xac 1mm.

T6c d6 sinh trudng dic trung vé chiéu dai
(SGR) dudgc xac dinh theo cong thuc:

LnL2 - LnL1
SGR=——*2—=x100

To-Ty

Trong d6:

SGR: téc db ting trudng dic trung vé chiéu
dai (%/mgay).

L,: chiéu dai cta ca & thoi diém T, (mm).

L,: chiéu dai clia ca 6 thoi diém T, (mm).

2.3.2. Phuong phéap xac dinh ty 1é s6ng

Ty 1é song duge xac dinh bing cach dém
toan bo s8 ca tai thoi diém két thuc thi nghiém
va tinh toan theo cong thic:
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S = & x 100
Sd
Trong d6:

S: Ty 1é séng ctia ca (%).
S.: S8 ca con lai khi két thiic thi nghiém (con).

S, S8 c4 ban dau (con).

2.3.3. Phuong phap xac dinh cac yéu t6 moéi
truong

Cac y&u t6 méi trudng nhu nhiét d6 nuéc,
ham lugng oxy hoa tan (do 1 14n/ngay), pH, ham
lugng NO, va NH; (do 2 14n/tudn) dugde kiém tra
dinh ky bing cac dung cu (nhiét ké&, test oxy,
pH, test nitrit va test ammonium) va duy tri
trong pham vi thich hgp v6i su sinh trudng va
phat trién cta cé.

2.3.4. Phuong phap xit Iy sé liéu

Cac s6 liéu sau khi thu thap duge phan tich
bing phép phan tich phuong sai mot yéu té
(ANOVA) trén phan mém SPSS 16.0. Khi c6 su
khéc biét gitia cac gia tri trung binh vé chiéu
dai, toc do téng trudng diic trung va ty 1é song
cua cac nghiém thic, phép kiém dinh Duncan’s
Test duge stt dung dé xac dinh su khac biét c6 ¥
nghia théng ké v6i miic § nghia P<0,05. T4t ca
cac s0 liéu trong thi nghiém dudc trinh bay dudi
dang Trung binh (Mean) + Sai s6 chuén (SE).
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3. KET QUA VA THAO LUAN

3.1. Cac yéu t6 mbi trudng trong thi nghiém

Nhin chung, cac yéu t6 méi trudng duge duy
tri 6n dinh va thich hgp v6i sinh trudng ctia du
trung ca khoang ¢6 cam trong sudt qua trinh thi
nghiém. Nhiét d6 dao dong tu 27 - 29°C, d6 man
tua 30 - 32 ppt; pH tk 7,7 - 8,2; ham lugng oxy
hoa tan 5 - 6 mg O,/1; ham lugng NH, (< 0,01
mg/l) va ham lugng NO,™ (< 0,3 mg/l).

3.2. Anh huéng ctia mat dé wong lén t&c do
sinh trudng ctia Au trung ca khoang c6 cam
Két qua nghién ctu cho thdy, mat d6 uvong
c6 anh hudng 16n dén téc dd sinh trudng dic
trung vé chiéu dai toan than clia 4u trung ca
khoang c8 cam méi nd. Trong dé, ca dugc nudi &
mat d6 1, 2 va 3 con/l cho téc do sinh trudng dic
trung cao nhit (3,95 £ 0,02; 3,87 0,03 va 3,77 =
0,05%/ngay), tiép theo la uong 6 mat dd 4 con/l
(3,27 + 0,1%/ngay) va thap nhat 1a 6 mat do 5
con/l (2,99 + 0,14%/ngay); (P<0,05) (Hinh 1).

Méat d6 (con/l) SGRsL (%/ngay)
3,95 +0,02°
3,87 +0,03°

0
1
2
3 3,77 + 0,05°
4
5

3,27 £0,10°
2,99 + 0,14%

36

3.0 4

24

SGRL (%/ngay)

Mat dé (con/L)

Hinh 1. Anh huéng ctia mat do wong dén téc do sinh trudng
dac trung cta au trung ca khoang ¢é cam
(Céc ky tu chi c4i khac nhau trén cét thé hién su khac biét thong ké (P<0,05))
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Tuong tu toc do sinh trudng dic trung, mat
d6 uong ciing anh hudng dén chiéu dai cudi ciia
au trung ca. Trong d6, ca duge uong 6 mat do 1,
2 va 3 con/l dat chiéu dai 16n nhat (12,41 + 0,08;
12,09 + 0,1 va 11,76 + 0,18mm), tiép theo 14 &
mat do 4 con/l (10,12 £ 0,29mm) va thap nhat 1a
& mat d6 5 con/l (9,32 + 0,4mm); (P<0,05) (Hinh
2). 3.3. Anh hudng ctia mat d6 uong 1én ty lé
song cua 4u trung ca khoang cd cam

Ty 1é séng clia 4u trung ca khoang c6 cam
méi né ciing chiu anh hudng 16n bdi mat do
uong. Sau 30 ngay thi nghiém, c4 dugc uong 6

Tran Thj Lé Trang va Tran Van Diing

mat do 1, 2 va 3 con/l dat ty 1&é sdng cao nhat
(86,67 + 3,33; 83,33 + 4,41 va 78,89 + 2,94%),
tiép theo 1a c4 dugc uong & mat do 4 con/l (55,83
+ 3,63%) va thap nhat khi uong 6 mat do 5 con/l
(40,67 £ 2,91%); (P<0,05) (Hinh 3).

Gia ting mat d0 uong trén mot don vi
dién tich hay thé tich ma vin dam bao toc do
sinh trudng va ty 1& séng cao cho d61 tugng nudi
1a mot trong nhiing diém then chét dé nang cao
nang suat va hiéu qua kinh t& trong nudi tréng
thiy san (Canario, 1998; Johnston, 2000;
Jorgensen va cs., 1993; Papoutsoglou, 1998; Li

14
c

12

—
(=]

[+=]

Chiéu dai (mm)

3 4 5

Mat dé (conl/L)

Hinh 2. Anh huéng ctia mat dé wong dén chiéu dai cudi ctia ca khoang ¢ cam
(Céc ky tu chit cai khac nhau trén cot thé hién su khac biét thong ké (P<0,05))

100
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[s7]
]

E=y
]

Ty 1& séng (%)

[
[}

0 . .

Mat d6 (con/L)

Hinh 3. Anh huéng ctia mat dé uong dén ty 18 séng ctia ca khoang c6 cam
(Céc ky tu chii cai khéc nhau trén cot thé hién su khac biét thong ké (P<0,05))
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va cs., 2012). Tuy nhién, diéu nay lién quan mat
thiét dén nhiéu van dé nhu thiét k& hé théng
nudi, ch& @6 cho an, ki thuat chiam séc, quan ly
mdi trudng va phong trtt dich bénh (Li va cs.,
2012). T4c dong tiéu cuc cua viée gia ting mat
d6 nudi c6 thé nhan thay nhu bat thudng vé tap
tinh, stic khoée va cac hoat dong sinh ly cta ca,
tu d6, lam ca d& bi stress, nhiém bénh, sinh
trudng cham va gia ting ty 1& chét (Jorgensen
va cs., 1993: Ha Lé Thi Loc, 2005).

Trong nghién ctu nay, 4u trung ca khoang
¢6 cam méi nd duge vong ¢ mat d6 1, 2 va 3 con/l
cho téc d6 sinh trudng dic trung va chiéu dai
cudi cao hon so véi mat d6 uong 4 va 5 con/l. Két
qua nay 1a phu hgp véi k&t qua nghién ciu ctaa
nhiéu tac gia trudc d6 trén mot sé loai ca
khoang ¢6 (Amphiprion spp.) khi cho ring gia
tang mat do6 nudi lam gidm téc do sinh trudng
clia ca. Nghién ciiu ctia Ha Lé Thi Loc (2005) va
Ha Lé Thi Loc va Bui Thi Quynh Thu (2009)
trén &u trang ca khoang c6 den dudi vang (A.
clarkii) va ca khoang c6 46 (A. frenatus) giai
doan 15 dén 60 ngay tudi ciing cho thay toc do
sinh trudng ctia ca dat cao nhat khi uong é mat
do 1 - 3 con/l. Téc dd sinh trudng cham 6 cac 16
thi nghiém uong v6i mat d6 cao hon (4 va 5
con/l) ¢6 thé do su canh tranh thtc an, khéng
gian sdng chat hep, ca bi stress, ham lugng o6xy
hoa tan thép, suy giam chat lugng nuéc,... Ngoai
ra, viéc gia téing mat dd nudi con lam gidm hiéu
qua st dung thtic #n, ham lugng mot s6 loai
hormone sinh trudng, khd ning tiéu héa thiic
an va ty 1é 4n méi 6 ca (EI-Sayed, 1995).

Tuong ty téc do sinh trudng, ty 1é sdéng cua
¢4 néi chung va ca khoang c6 néi riéng ciing chiu
anh hudng 16n béi mat d6 uong (Papoutsoglou,
1998; Jorgensen, 1993; Canario, 1998). O nghién
ctiu hién tai, &u tring ca khoang c6 cam uong &
mat d6 1, 2 va 3 con/l cho ty 1& séng cao hon so
v6i mat d6 4 va 5 con/l. K&t qua nay ciing tuong
tu nghién ctiu cua Ha Lé Thi Loc (2005) trén ca
khoang ¢8 den dudi vang (A. clarki) va ca
khoang c6 d6 (A. frenatus) déu cho ty 1& séng trén
70% khi nu6i d mat d6 1 - 3 con/l. Nhiéu nghién
ctiu da chi ra ring, uong nudi cad & mat do cao

lam gia ting lugng chit thai, 6 nhiém moi
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trudng, ca dé bi stress va nhiém bénh (Li va cs.,
2012), hau qua lam gidm ty 1é séng trong qua
trinh uong (Papoutsoglou, 1998).

4. KET LUAN VA DE NGHI
4.1. K&t luan

Trong thi nghiém trén, &u trung ca khoang
¢6 cam méi nd duge wong & mat do 1, 2 va 3 con/l
dat toc do sinh trudng d#c trung cao nhat (3,95;
3,87 va 3,77%/mgay), tiép theo 1a uong 6 mat do
4 con/l (3,27%/ngay) va thap nhat 1a 6 mat do 5
con/l (2,99%/ngay). Tuong tu, 4u trung dudgc
uong & mat dd 1, 2 va 3 con/l dat chiéu dai cudi
cao nhat (12,41; 12,09 va 11,76mm), tiép theo 1a
4 mat do 4 con/l (10,12mm) va thap nhat 1a &
mat &6 5 con/l (9,32mm).

Ty 1é s6ng cua 4u trung dat dudc cao nhat &
mat d6 wong 1, 2 va 3 con/l (86,67; 83,33 va
78,89%), ti&p theo 14 § mat d6 4 con/l (55,83%)
va thap nhat khi uong 6 mat d6 5 con/l (40,67%).

Nhu vay, mat d6 uong 3 con/l thdéa man céc
tiéu chi vé téc dd sinh trudng, ty 1& sdng, va dién
tich uong nuéi cho &u trung ca khoang ¢ cam.

4.2. P& nghi

Can nghién cttu 4nh hudng ctia mat d6 uong
lén téc do6 sinh trudng va ty 1& séng cluia ci
khoang c6 cam giai doan ca giong.

Céan nghién cu anh hudng mot s§ yéu t&
moi truong nhu: nhiét d6, 6 mé#n, ché do chiéu
sang,... nhim tao méi trudng thich hgp cho uong
nudi 4u trung ca khoang c6 cam.
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