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VAN DPE NGHIEN CUU

SINH TRUONG VA TY LE SONG CUA CA NGUA PEN (Hippocampus kuda
Bleeker, 1852) WONG BANG COPEPOD THU TU AO NUOI TOM
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REARED BY COPEPODA COLLECTED FROM SHRIMP POND
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Tém tit

Nghién ciru nay nham ddnh gid khd ndng sir dung copepod thu tir cdc ao nudi tdm ven bién dudi
cd hai dang teoi song va dong lanh dé lam thire an wong cd nguwa den. Két qua cho thdy téc do ting
trweng ddc hidu cia cd ngwa den cho dan két hop copepod déng lanh véi Artemia nauplii dat 3,1 +
0,01% vé chiéu dai va 6,9 +0,02% vé khoi lugng, cao hon so voi cdc nghiém thiec su dung Artemia
nauplii, copepod séng hodc copepod dong lanh (P<0,05). Ty l¢é song cua cd sau 7 tuan thi nghiém
neong dwong nhau giita hai nghiém thirc sir dung thirc dn la copepod song (76,3%) va copepod dong
lanh két hop véi Artemia nauplii (74,2%), cao hon so véi nghiém thire sir dung thire dn la Artemia
nauplii (61,5%) va nghiém thire siv dung thite an la copepod déng lanh (51,8%) (P<0,05). Két qua
nghién citu cho thdy sir dung copepod thu tir ao nudi tom lam thire dn 6 thé cdi thién cd toc dg ting
trieéng va i 1é song cia cd ngua den giong giai doan tir 8 =10 mm dén 35 =40 mm.

Twr khoa: cd ngua den, copepod

Abstract

This present study evaluated the possibility of using copepod harvested from coastal
shrimp ponds either alive or frozen to nurse seahorse juveniles. Results showed that the
specific growth rate (SGR) of experimental seahorse was 3,1 + 0,01% in length and 6,9 *
0,02% in body weight when fed with a combination of frozen copepod and Artemia nauplii,
significantly higher than those fed with Artemia nauplii, live copepod or frozen copepod
(P<0,05). Survival after seven weeks of experimentation was similar between treatments that
used live copepod (76,3%) and Artemia nauplii (74,2%), significantly higher than treatments
that used Artemia nauplii (61,5%) or frozen copepod (51,8%) (P<0,05). Overall, it is
recommended that copepod harvested from coastal shrimp ponds can be used as feed to
improve both growth and survival of seahorse juveniles with size between 8 = 10 mm and 35 +
40 mm body length.

. MO PAU

Céa ngwa cé dwoc tinh cao va dwgc sk
dung 1am thuéc chira bénh & nhiéu nuéc
Chau A. Uéc tinh hang ndm cé khoang 20

Trong tw nhién ca ngwa non str dung déng
vat phu du lam théc an [9][11]. Vi thé ma
Artemia nauplii lam giau v&i DHA dwoc s
dung phd bién trong san xuét nhan tao con

triéu con ca ngwa duoc tiéu thu trén thé gioi
[2][4] trong khi nguén loi c& ngwa tw nhién bj
gidm sut nghiém trong [8]. S&n xuét nhan tao
con giéng va nudi thwong phdm cé ngwa vi thé
la rAt can thiét.
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gidng ca ngwa [1][6][12]. D& ha gia thanh san
xuét, cac trai gibng ca ngwa & Viét Nam gan
day da str dung copepod vét tir ao nudi tdm
lam thirc an cho c4 ngwa non. Tuy nhién
nguén thirc an nay thuwéng khéng én dinh vé
lwgng. Mat dé copepod trong cac ao nudi tém
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thwong bién déng Ién do anh huwéng cla thoi
tiét va bién dong cla thwc vat phu du. Giai
phap ky thuat don gian la thu copepod vao
nhirng thdi diém ma sinh khéi ctia ching trong
ao nudi tdm I&n rdi bao quan déng dé st dung
dan. Tuy nhién, théng tin vé& chéat lwong cda
copepod thu tlr ao nuéi hai san, bién ddi vé
chét lwong theo thdi gian bao quan déng ciing
nhw mrc dd thich hgp cla loai thirc an nay khi
duoc 4p dung vao qui trinh san xuét nhan tao
con gibng ca ngwa hién con v cung han ché.

Nghién cu nay dwgc thyc hién véi muc
dich danh gia kha nang s&r dung copepod
déng lanh thuan tly hodc két hop voi Artemia
nauplii lam th&c an cho cad ngwa BDen
(Hippocampus kuda) & gian doan con non.
Céc két qua thu dwoc sé gop phan lam phong
pha thém nhirng hiéu biét chung vé dac diém
dinh dwéng cuda ca ngwa Pen va gilp tirng
bwéc hoan thién qui trinh nudi dbi twong nay.
Il. PHUONG PHAP NGHIEN CUU

Thi nghiém st dung 3 loai thirc an khac
nhau. Artemia nauplii dwoc tao bang cach 4p
trrng bao xac cua Artemia (Star Five, INVE)
hang ngay trong 24 gi®, vé sinh bang formalin
10 ppm rbi r&ra sach bang nwéc bién.
Copepod sbng dwoc thu vot tr cac ao nudi
tém & Doéng Bo, Nha Trang hang ngay béng
lwdi vét dong vat phu du (120 um). Dé tao
ngudn copepod déng lanh cho ca an ching toi
da tién hanh vét 5 kg mét ngay trwdc khi tién

hanh thi nghiém. Copepod dwoc rira sach roi
dong vao cac tui nilon nhd, méi tii 100 g véi ti
lé nwéc: copepod 1a 1:5. Sau d6 cap doéng &
nhiét do -18°C.

Nwéc dung dé nudi ca ngua la nwéc bién
sach da qua hé théng loc co hoc, khéng xtr ly
béng héa chéat. Thi nghiém gém c6 4 nghiém
thre, khac nhau & loai thiec &n (Bang 1). Méi
nghiém thirc dwoc I1&p lai 3 l1an. Pon vi thi
nghiém 1a bé nhua co6 thé tich hoat déng 100
L, dwoc suc khi lién tuc va co mét bui day bam
lam b&ng cuéc (@2 mm) dé ca ngwa cé thé
treo than. P& 6n dinh nhiét do, cac bé nhua
nay dwoc ngam trong bé xi mang 6 m®. Mat do
wong ban dau 1& 2 con/L. Thi nghiém s dung
tbng cong 2.400 con ca ngwa Den 4 ngay tudi,
c6 chiéu dai va khéi lwgng trung binh 1a 9,3
mm va 9,4 mg duwoc tuyén chon tir sb ca
ngwa non do 4 cdp ca ngua bbé me sinh san ra
va nudi trong b& 5 m°, cho an copepod sdng.
Lwong ca ngwa non nay dwoc chia déu cho
cac don vi thi nghiém. Tuan I& dau tién cuda thi
nghiém, dé cho ca ngwa non quen v&i an thic
&n déng lanh, Artemia nauplii ching toi tién
hanh luyén cho ca an copepod déng lanh &
cac nghiém thic 2, 3 va Artemia nauplii &
nghiém thirc 4 két hop véi cho an copepod
séng. Sau 1 tudn ca & nghiém thirc 2 va 3 da
quen v@i thirc an déng lanh ching t6i ngwng
cho &n copepod séng & cac nghiém thic
khéng st dung copepod sbéng (2, 3 va 4).

Bang 1: Cac loai thirc an str dung trong thi nghiém

Nghiém Loai thtrc &n str dung  Mat do thec &n S6 lan cho Thoi diém cho an
thirc (c& th&/mL) an/ngay
1 Copepod sbng 2+5 2 08:00, 15:00
2 Copepod déng lanh 3 07:00, 11:00, 16:00
3 Copepod doéng lanh + 3 07:00, 11:00,
Artemia nauplii 16:00
4 Artemia nauplii 2:5 2 08:00, 15:00

O céc nghiém thire st dung thire &n séng
(1 va 4) mat do cda thirc an la tr 2 + 5 cé
thé/mL tadng dan theo giai doan phat trién.
Hang ngay theo déi hoat dong va mic do bat
moi cla c4 dé& diéu chinh thirc &n cho phu

hop. Bé thi nghiém dwoc siphon 3 lan/ngay.
Thoi diém siphon 1a khoang 2 gi& sau khi cho
an. Lvong nwéc hao hut do siphon dwoc cép
bu bang nwéc bién sach. Trong hai tudn dau
nwéc cta bé thi nghiém dwoc dinh ky thay méi 3
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ngay/1 Ian. Tl tudn the 3 tré di tang tan suét thay
nwéc [én 2 ngay/lan. Lwong nwéc thay méi lan to
40 + 60%. D& phong bénh, 15 ngay mét 1an ca
thi nghiém dwoc tdm bang formalin 50 ppm
trong thei gian 30 phat. Trong suét thdi gian thi
nghiém méi trwéng dwoc duy tri 6n dinh trong
khodng thich hop véi c4 ngua den, cu thé do
man dao déng tr 32 + 35 ppt, pH: 7,7 + 8,3;
nhiét d6 nuwéc: 27 + 31°C, NH; tw do thap hon
0,16 mg/L va do kiém: 102 = 119 mg CaCOq/L.

Lwong céa chét dwoc xac dinh hang ngay
khi siphon lam sach day bé. Binh ky 7 ngay
mét 1an thu mau 30 con do chiéu dai cta ca va
can khéi lwong than bang can dién t& d6 chinh
xac 0,1 mg. Téc d6 tang trwdng dic hiéu
(Specific Growth Rate — SGR) vé chiéu dai va
khéi lwong, ti 18 sbng cla ca & cac nghiém
thirc dwoc so sanh béng phan tich phwong sai
mot yéu td (one-way ANOVA) trén phan mém
SPSS (version 12.0 for Windows) . D& dam
bao cac gia dinh quan trong clia phén tich
phwong sai phan phéi cta sé liéu va mec dod
déng nhét cua phwong sai (homogeneity of
variance) dwoc kiém tra trwdc khi tién hanh
kiém dinh. Trong truéng hop két qua phan tich
phwong sai 1a c6 y nghia théng ké, posthoc
test la LSD (Least Significant Difference) dwgc
ap dung dé so sanh tirng cap nghiém thie.
ll. KET QUA NGHIEN CU*U VA THAO LUAN
3.1 Téc dé tang trwéng

Téc d6 tang trwdng cla cé ca vé chiéu dai
IAn khoi lwgng than c6 sy khac biét rd rang,

cao nhat & nghiém thic st dung két hop
copepod dong lanh v&i Artemia nauplii va giam
dan theo thir tw & cac nghiém thirc st dung
thuan tay Artemia nauplii, copepod séng va
thdp nhat & nghiém thirc chi dung copepod
déng lanh (P<0,05). Hon nira, khac biét vé
khéi lwgng than I&n hon nhiéu so véi khac biét
vé chiéu dai than (Bang 2). Sau 50 ngay nudi,
ca ngwa chi cho an copepod déng lanh cé
chiéu dai va khéi lwgng than chi bang 73% va
85% so v&i ca ngwa cho an Artemia nauplii.

Tuy nhién can phai thay rang sw khac biét
vé téc d6 tang trwdng gitra cac nghiém thic
chi dwoc thé hién tir tudn ther 4 trd di va tré
nén rd rang tai thoi diém két thac thi nghiém.
Trong 4 tudn dau, copepod séng t6 ra 1a thirc
&n thich hop nhat cho ca ngwa non nhuwng t
tudn th& 5 tré di ca lai I&n nhanh hon & cac
nghiém thirc c6 st dung Artemia nauplii lam
thiee &n (Hinh 1). Sw sut gidm vé téc d6 tang
trwdng cha ca cho an copepod sbéng co lién
quan dén viéc ca gidm &n va c6 dau hiéu bi
nhiém bénh. Toan bd ca bam vao gia thé,
khong boi 16i, khdng an thirc an. Khi dé tam ca
béng oxytetracyline, sau 3 ngay ca an tré lai
nhwng khd nang bat mdi va hoat dong khéng
t6t nhw e dau. Panh gid cdm quan cho thay
chat lwong nuwéc & cac bé cho &n bang
copepod séng khéng tét bang & cac bé thi
nghiém khac.

Bang 2: Tang trwéng vé chiéu dai va khéi lwong ctia ca ngwa sau 50 ngay thi nghiém

) , . Copepod dong CBbL + Artemia Artemia
Cac chitiéu Copepod sbn
Pep 9 lanh (CBL) nauplii nauplii
Chiéu dai than (mm) 37,4 £0,52° 29,8 +0,47° 429+0,18% 406+0,19°
Khéi lwong than (mg) 180,0 + 5,81° 1059 +538"  2751+3,09° 211,7+2,84°
Tang trwdng chiéu . q a b
dai (mm/ngay) 0,57 + 0,01 0,42 + 0,01 0,69 +0,00° 0,64 + 0,00
SGR, (%/ngay) 2,9 +0,03° 2,4 +0,03° 3,1 +0,01° 3,0 £0,01°
Tang tredng khoi . p a b
\rong (Mg/ngay) 3,48+ 0,12 1,97 + 0,11 5,42 +0,06° 4,13+0,06
SGRw (%/ngay) 6,0 £ 0,07° 5,0+0,11° 6,9 + 0,02° 6,4 +0,03°

Sé ligu trinh bay la gia tri trung binh * d6 léch chudn. Sé liéu cung dong cé céc chib céi khac nhau thé hién

sai khéc c6 y nghia théng ké (P<0,05).
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Nhw d& biét ca ngwa non can thirc &n ¢
ham luwong protein va HUFA cao [3][11]. Phan
tich dinh dwéng cta copepod sbéng va déng
lanh cho thdy ham lwong protein cia copepod
sbng 1a 78%, ctia copepod déng lanh sau 50
ngay bao quan & -18°C la 75,2%, cao hon
nhiéu so v&i ham lwong protein cta Artemia
nauplii (65,8%) [7]. Ham lwgng HUFA & copepod

Khéi lwong (mg)
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250 —&— Copepod BL + Artemia nauplii

—a— Copepod BL
200 -

—>¢— Artemia nauplii
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100
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sbng (0,99%) va ca & copepod bao quén déng sau
50 ngay (0,67%) ciing cao hon rét nhiéu so v&i &
Artemia nauplii (0,16%). Cu thé 1a ham lwong cla
céc acid béo nhw 20:3n-3, 20:5n-3 va 22:6n-3 &
copepod sbéng cao hon tir 1,5 dén 3,7 lan &
Artemia nauplii. Pac biét acid béo 24:1n-9 chi co
& copepod ma khoéng cé6 & Artemia nauplii [7].

Tuan nuoi

S6 ligu trinh bay la gid ti trung binh.

Hinh 1: Chiéu dai va khéi lwgng than cuda ca ngwa den cho an
cac loai thirc an khac nhau theo thoi gian thi nghiém

Tuy nhién, néu chi wong c& ngwa Pen
con bang copepod sbéng ho&c déng lanh thi téc
dé tang trwdng cua ca lai kém hon so voi
wong bang Artemia nauplii, c6 thé 1a do ca
ngwa Den con bat méi lién tuc trong ngay vi
thé rat khé khan khi st dung copepod déng
lanh vi phai han ché sé Ian cho &n néu khong
mudn lam ban méi trwéng wong. Va khi cho ca
&n bang Artemia nauplii c6 ty 1& séng thap hon
so v&i wong béng copepod sbng, cé thé sb ca
thé nhé yéu da bj chét & giai doan dau nén
lam cho kich thwéc trung binh ctia ching cao
hon so véi cho an copeod séng. Gia tri dinh
dwdng cla copepod déng lanh thé hién rd
rang & nghiém thirc st dung két hop Artemia
nauplii v&i copepod ddng lanh. Do 24:1n-9 chi
c6 & copepod, vai trd cla acid béo nay dbi véi

tbc do tang trwdng clia ci con va ti 1& sbng
can dwoc nghién clru sau hon. Ngoai ra, trong
twong lai, can nghién ctru thém vé kha nang
Ia chon thirc an clha ca ngwa Pen hoac cai
thién cach thirc cho an dé ca ngwa Pen c6 thé
st dung copepod duwoc nhiéu hon.
3.2 Tilé séng

Sau 50 ngay nudi ti I& séng cla cé cao
nhat & nghiém thic st dung copepod sbéng va
nghiém thirc st dung két hop copepod déng
lanh két hop v&i Artemia nauplii (P<0,05). Ca
chi cho &n copepod déng lanh c6 ti 1& sbng
thdp nhét (51,8%), thAp hon so véi ca chi
dwoc cho an Artemia nauplii (P<0.05) (Hinh 2).
Diéu nay khang dinh v&i ca nguwa, viéc st
dung méi séng hét sirc quan trong va gia tri
dinh dw&ng cao clia copepod sbng.
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S6 ligu trinh bay la gid t trung binh +d6 léch chuén. Céc ky tw khac nhau thé hién su khéc biét c6 y nghia théng ké (P<0,05).

Hinh 2: Ti Ié séng cua cac ngwa den cho &n cac loai thirc &n khac nhau sau 50 ngay nudi

Nhin chung, két qua cta nghién ctu nay
cho thay cé thé st dung copepod vét tir ao
nudi tém ven bién d& wong ca ngwa den. St
dung copepod két hop v&i Artemia nauplii con
cho két qua tét hon phuong phép truyén théng
la dung Artemia nauplii va tét hon dung riéng
copepod sbéng hodc copepod déng lanh. Tuy
nhién, cac két qua kha quan nay can dwoc tiép
tuc hoan thién dé cé thé ng dung vao trong
thwc tién san xuét. Copepod séng cé ham
lwgng dinh duwdng cao nhwng khi thu vot tw
cac ao nudi tdm cé nhiéu copepod ky sinh ¢6
thé gay bénh va ca ngwa thwong bi cac bénh
do vi khuén, ndm va dac biét 13 bao tt trung.

Viéc nghién clru gay nudi copepod sinh
khéi lam thirc &n cho cé gidng bién, trong céc
bé wong nudi v&i thé tich nhd, kha nang kiém
soat dwoc chét lwong nuwéc va copepod da
duwgc Payne and Rippingale (2000) nghién
clu v&i két qua rat kha quan [5]. Copepod
nudi sinh khéi va dwoc sl dung dé wong
gibng mét sb loai ca bién, trong dé c6 ca ngwa
loai H. subelongatus v&i két qua ca ngwa sinh
trwdng va co ty 1& sébng cao hon khi cho &n
Artemia nauplii dwoc lam giau bang DHA.
Trong diéu kién khé khan cua viéc gay nudi
sinh khdi copepod thi viéc ng dung két qua
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cta nghién ctru nay vao thyc tién san xuét la
c6 thé. Két qua nghién ctru cho thdy ca ngwa
sinh trwdng rat tét & 3 tuan |1& dau khi st dung
thirc &n copepod séng. C6 I& do giai doan nay
cé an lwgng thire an con it, lwgng thirc an dua
vao va chét thai cia ca chwa nhiéu nén moi
trwong it bi 6 nhiém. Cung véi sy tang trong
cla ca 1a sy tang lwong thire &n va chéat thai ra
méi trwdng lam cho chét lwgng ngudn nuwéc
giam va cé dé bi nhiém bénh. Do d6 trong nudi
ca nén cho &n copepod sbng dén khi ca dat
30 mm tién hanh luyén cho an copepod déng
lanh va chuyén sang cho &n thic &n déng lanh
két hop v&i Artemia nauplii.
IV. KET LUAN VA BE XUAT Y KIEN

Nghién ctu nay khang dinh c6 thé sw
dung copepod séng va copepod déng lanh
(bdo quan déng dén 50 ngay) dé& wong ca
ngwa den tr ¢& 8-10 mm dén c& 40 - 45 mm.
Téc do6 tang trwdng cha ca sé duwoc cai thién
dang ké néu s dung copepod dong lanh két
hop v&i Artemia nauplii (liéu lwong 2 — 5 ¢4
thé/mL). Néu xét vé ti 1&é séng thi cho ca an
béng copepod séng hodc copepod déng lanh
két hop voi Artemia nauplii cho két qua tét
hon. Can nghién ctu phwong phap lam sach,
tdy trung va bao quan copepod thu vét tir ao
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nudi tdm ven bién nham dam bao diéu kién vé nwéce, khi s dung copepod séng hodc déng
sinh va chat lwong dinh dwdng. Ngoai ra, dé lanh 1am thirc an, cAn nghién ciru thiét ké hé
ngan ngtra dich bénh va ddm bao chét lvong théng nuéi tudn hoan cé bd phan x& ly nwéc.
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