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ABSTRACT

Research at  National Broodstock Center for  Mariculture  Species
in Northern Vietnam belong to RIA1 have been in the development of culture for marine
copepods since 2005, when we began looking at the use of copepods to improve the nutrition
of intensively of cobia (R. canadum). More recently, we have begun developing aquaculture
techniques for a range of marine finfish species, such as cobia, grouper and reddrum for
aquaculture and stocking. For many marine fin fish, copepods are a useful or even essential
component of the larval diet, therefore the development of reliable culture techniques for
copepods in an important aspect of developing successful larviculture technology for these
species.

In this study, copepods was cultured on a range of mono and binary algal diets and the
effects Chaetoceross sp was confirmed as an excellent algal diet for copepods. But it is often
unpredictable in mass culture. The algal feed concentration for maximal copepods
development rate was dependent on the algal species. For the Isochrysis galbana and
Chaetoceross sp was minimal feed concentration required to support maximal copepod
development at 28°C. Mono-algal diet of the Isochrysis sp or Nanochloropsis oculata
supported a lower level of copepod development than an equivalent biomass of either algal.
Also, copepod nauplii fed Tetraselmis sp developed as fast as those fed an equal biomass of
Nanochloropsis oculata . Howerver, development did not proceed beyond copepodite stage
Ci. Although survival was hight, almost all of these C; copepodites exhibited signs of a
nutritional irregularity.

PAT VAN PE

Hién nay trong Ccac o 80 san Xuét giéng hai san ¢ nudc ta, ty 1é sdng uong ca bién tir
bot 1én giéng van con rat thap. ba co nhiéu cong trinh nghién ctru trong va ngoai nude két
luan rang nhu cau dinh dudng cta au tring ca bién 1a rat 16m, cac trai uong cung cap thuc an
khong du dinh dudng cho ching 1a nguyén nhan chinh dan dén ty 1¢ séng thap va chét luong
con gidng chua t6t. Dé nang cao ham luong dinh dudng trong thirc dn truyén thdng 1a rotifer
va artemia, cac trai uong d4 ding cac vat chat gidu vitamin va acid béo khong no nhu_Selco,
Aquaran, Packboot, Algamax ... dé cuong hoé 2 loai thirc n nay nhung chat luong van kém
xa Copepoda. Copepoda la dong vat phu du duy nhét c6 thé 1am thac in cung cap du dinh
dudng, nang cao ty 1¢ song va chat lugng con gidng cho ca bién ma khéng can cuong hoa.
Mot sb noi trén thé gidi da tlen hanh nghién ciu dac diém sinh hoc va ky thuat nudi tham
canh copepoda dat két qua t6t. Mot s6 nghién ciu cho thdy copepoda co6 ham lugng dinh
dudng rat cao, 1a dong vat phi du duy nhat c6 thé dap tmg da nhu cau dinh dudng dbi véi du
tring cé bién. Copepoda & viing nuéc man, nude lo 12 thire an rat tot cho au trling c& bién. No
chira ham lugng DHA va HUFA rét cao (Reitan va cs, 1994).

Hién nay Copepoda ngoal tu nhién dugc cac nha san xuét gidng ca bién rt wa dung,
n6 mang lai hiéu qua kinh té rat cao cho ngucn san xuat vi nd cho ty 1¢ song cao hon hin so
V6i cac loai thire an khac. Toc d6 ting trudng va ty 18 sdng ciia 4u tring ¢4 bién st dung thirc
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an la copepoda hoic két hop vai cac loai thire dn khéc 14 rotifer va nauplii cua artemia s& cao
hon nhiéu 1an so véi khi st dung don thuan 1a rotifer, artemia (Kraul, 1983; Heath va Morre,
1997). R4t nhiéu nha san xuat gidng cho rang dinh dang ctia 4u triing ca bién 1a nhan t6 quan
trong quyét dinh dén tc do ting truong, ty 16 séng Va kha ning vuot qua bién thai cua chung
(Mc Evoy va ctv, 1998). Téc d tang truorng, tylé song, ty 1¢ di hinh phu thudc rat nhiéu boi
ham luong DHA; EPA; ARA. 4u triing c& bién co thé hap thu d& dang DHA va cac axit béo
can thiét khac co trong copepoda hon 14 trong artemia (Mc Evoy va ctv, 1998).

Trong pham vi bao céo nay, ching tdi tap trung vao nghién ctu anh hudng cua thanh
phan loai thirc an 14 cac loai tao don bao va mat do ddi véi sinh truong va phat trién cua . Két
qua duoc thyc nghiém tai Trung tim Qudc gia gidng Hai san mién Béc- Vién nghién cau nui
tréng thuy san 1.

Céc loai tao don bao nhu: Isochrysis galbana va Chaetoceross cancitral ¢6 thanh phan
dinh dudng rat da dang. Tuy nhién khi sir dung mét loai don 1¢ hay két hgp hdn hop ching
véi nhau nudi copepoda d& cho két qua cao hon rd rét. Bén canh d6, mat do khi st dung lam
thirc an cho copepoda ciing anh huong dén cac giai doan bién thai cua chliing nhu thoi gian
chuyén d6i giai doan tir naplii sang copepodite va hoan thién dén con truong thanh cé thé
tham gia sinh san.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Phuwong phép nudi tao
+ Nude bién loc qua cat, tiép dén qua filter cartrige 1um réi bom vao tai nylon, yéu

cau d6 min, nhiét d6 nudc nudi thich hop tuy theo tirng loai.

+ Tha giéng tao thuan vao véi mat 6 ban dau tir 0,15-1,5 triéu tb/ml tuy theo timg
loai tao nudi, bon moi truong conway-walne véi lugng 1ml/l nude nudi hodc moi truong F2,
moi truong Provasoli ES theo liéu lugng quy dinh.

+ Xit con khir tring day khi, duong éng dan khi

+ Suc khi 24/24 ¢6 hoa CO2 mdi ngay 3-4 lan, mdi lan 15-20 phit vao mang suc khi

Khi tao dat mat do cuc dai thi tién hanh thu hoach, rat 2/3 ti dwa ra sir dung hodc 1am
giong nuoi sinh khoi trén bé, con 1/3 1am giong bo sung day nude vao tdi va bon muoi dinh
dudng bo xung. Thudng moi chu ky nudi kéo dai 4-5 ngay, tao s& dat mat do cuc dai va ta cd

thé thu hoach. Viéc nudi tao trén tai nylon nhu vay cir tiép tuc cho dén khi xuat hién tao tap
bam vao thanh tai thi tién hanh két thdc nudi tao trén tai do.

Bang 1. Mot s vi tao sir dung trong thi nghiém nudi copepoda

Giong tao Loai Kich ¢& (um) Mat do (tr.to/ml)
Chlorophyceae Nanochloropsis oculata  3-5 14-15

Chlorella virginica 2-3 17-20
Prymnesiophyceae Isochrysis galbana 5-6 8-9
Dinophyceae Chaetoceross sp 5-6 6-7
Prasinophyceae Tetraselmis sp 10-12 6-8
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Gay nudi copepoda va thi nghiém anh hwéng cac leai tao don bao Ién sinh trwéng va
phat trien copepda.

Copepoda gidng duoc lay tir phong thi nghiém luu giir tai Trung tdm quéc gia giéng
Hai san mién Bac- Vién nghién cau nudi trong thuy san 1. Nudi sinh khéi lam vat ligu thi
nghiém duoc nudi & bé co thé tich 250 lit va 500 lit. Thirc 4n cho nudi sinh khéi 1a tao
Chaetoceros sp. San phim thu dugc tir nudi sinh khdi copepda dat khoang 0,5 x 10° tring va
nauplii sau 4 ngay nudi va duy tri téi ngay thar 10-12.

Thi nghiém duoc tién hanh nudi ¢ thé tich 20 lit va duy tri ¢ nhiét do phong la
28+2°C. Hang ngay sir dung cac loai tao don bao lam thirc an véi cac mat do thi nghiém khéac
nhau. Tai thoi diém bat dau thi nghiém, trang va nauplii cta copepoda dugc thu tir bé nudi
sinh khdi sau 4 ngay. Tét ca duoc rira sach va dua vao nuéc ngoat dé giét toan bo nauplii.
Trang va nauplii chét dugc dua tro lai nudc c6 d6 man 22-24%q va nhiét do 28°C. Sau 24 gio
trang ng dugc thé hé Nauplii thé hé thir nhat (N;) dua vao bé thi nghiém. Mdi thi nghiém
duoc tién hanh trong vong 96 gio' hoic 6 ngay tly vao ting thi nghiém veéi s6 lan lap la 3.

Bang 2. Thi nghiém V& tang truong cua copepoda bang céc loai tao don bao khac nhau so
véi tao Chaetoceros sp

Thi nghiém Tao sir dung Mat d6 tao thi nghiém (tr.tb/ml)

Thinghiém1  Nanochloropsis 2,0 2,5 3,0 4,5 50 Khong
oculata cho an

(12 thi nghiém Chaetoceros sp 1,0 2,0 3,0 4,0 50 Khong

véi lan lap 3)

Thi nghiém 2 Isochrysis galbana 2,0 2,5 3,0 4,5 50

(10 thi nghiém Chaetoceros sp 1,0 2,0 3,0 4,0 50

véi lan l3p 3)

Thinghiém3  Tetraselmis sp 0,5 1,0 15 2,0 2,5

(10 thi nghiém Chaetoceros sp 1,0 2,0 3,0 4,0 50

véi lan lzp 3)

Ghi chu: thé tich thi nghiém: 20 lit, mat &6 nauplii ban dau 100 con/lit véi mat do tao theo
céc 16 thi nghiém trén.

Thi nghiém danh gia anh hwéng ciia hdn hgp cac loai tio don bao

Thi nghiém duoc tién hanh trén thé tich binh 20 lit, véi s6 1an Iap & 3 ¢ cac mat d6 tao
Chaetoceross va Nanochloropsis khac nhau theo bang 3.

Sau 36 va 52 gio, tat ca cac 16 thi nghiém trén thé tich 20 lit dwoc thu qua mat luéi 80
um dé giir lai con truong thanh. Mau thu duoc tir cac thi nghiém duoc dua vau binh chua cé
thé tich 50 ml va duoc bao quan bang dung dich Lugol. Gia tri tang truong DI duoc Xac dinh
theo cbng thuc cua Vllegas va Kanazawa (1979) ( DI = A/tong céc giai doan cua copepoda)
trong d6 A= gia tri cac giai doan x sé lugng copepoda & mdi giai doan.

Gié tri DI cua mdi mat do thirc an khac nhau dugc xac dinh gia tri trung binh véi sb
lan lap 1a 3.
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Bang 3. Thi nghiém so sanh ting tudng copepoda khi sir dung hén hop cac loai tao
kh&c nhau.

Thi nghiém Loai tao % hdn hop cac loai tao sir dung nudi copepoda
| | 1 2 [3 [4 [1 [2 [4 [8
Thinghiém 4  Chaetoceros 100 100
Isochrysis 100 80 60 40 30 20 10
galbana
Nanochloropsis 100 20 40 60 70 80 90

Phan tich va xir 1y sb liéu

S6 lidu dugc xur 1y bang cac phan mém théng ké sinh hoc hién hanh.
KET QUA NGHIEN CUU VA THAO LUAN
Nghién ciru Iyra chon thirc in thich hop cho nudi thu sinh khdi Copepoda

Copepoda dugc nudi trong cac binh ¢6 dung tich 20lit véi mat d6 ca thé 1a 100ct/l.
Thue an 1a tdo Isochrysis galbana, Tetraselmis. chui va Chaetoceros sp mat do 6-8.10°
tb/ml, trong diéu kién nhiét do 1a 28+2°C. Két qua thi nghiém dugc thé hién & hinh 1.

Dén liéu trén day (hinh 1) cho thay, Copepoda phéat trién tét & dung dich tio

Chaetoceros sp (sau 6 ngay nudi tir 100ct/l ¢4 ting dén 8.300 ct/l), va mat do quan thé ting
cham ¢ dung dich tao T. chui (348 ct/l).

Tuy nhién khi phén tich cac giai
doan bién thai cua copepoda tir
nauplii qua giai doan copepodite 8000 |
dén con truong thanh, két qua
phén tich khdng cé sy sai khac &
giai doan nauplii & mac y nghia 6000 |
p>0.05 ké ca khi str dung thirc an
la tao Tetraselmis. chui. Nhung
mat d6 nauplii khi su dung tao
Tetraselmis. chui chi duy tri ¢
muc cao ¢ giai doan C; diéu nay
d4 dugc mot sé nghién cau trudce 2000 |
day cho ring tao Tetraselmis.
chui khéng da nhu cau dinh
dudng can thiét cho nauplii cua 0
copepoda vuot qua bién thai.

9000 -

e |sochrysis galbana
7000 -
Tetraselmis. chui

Chaetoceros sp

5000

4000 4

Mat do (ct/ml)

3000 -

1000 -

Ngay nuéi

Hinh 1. Sy phat trién quan thé cta Copepodad céc loai thiic
an (tao) khac nhau

Thi nghiém 2, két qua khi sir dung tao Nanochloropsis oculata va Chaetoceross
Cudi giai doan thi nghiém sau 96 gio ¢ 16 ddi ching (khong cho an) khéng tim thay ca

thé copepoda nao con song ké ca nauplii ¢ giai doan Ny va N.
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) Két qua thi nghiém 2 cho thiy copepoda khi sir dung tao Chaetoceros sp lam thic an
c6 toc do tang truong nhanh hon tao Nanochloropsis oculata vai chi so DI dat dugc cao nhat
146,72 va 5,21 doi véi tao Nanochloropsis oculata (hinh 2).

Thi nghiém ciing chi ra riang khi su
dung tao Chaetoceros sp va
Nanochloropsis oculata & cac mat do
khéc nhau ciing cho két qua khéac nhau. 7
G mat d6 tao 2-25 x 10° to/ml

s6 tang tuong DI thip dat tir 0,12-2,67 5
doi véi tao Nanochloropsis oculata va 4l
0,4-5,7 doi voi tao Chaetoceros sp.
canh d6 & mat d6 tao thiap qua trinh 3
1 2 2 Chaetoceros sp
diéu nay cho thay khi st du  ay du 1 N oeula@
thic an khong nhitng lam gia tang mat 0 ‘ ‘ ‘ ‘ ‘ ‘
d6 copepoda mo cach nhanh chéng ma 2 25 3 35 4 45 5

con gidp cho qua trinh bién théi cua n6

Hinh 2. Téc d6 ting truong copepoda sau 72 gio
khi st dung thic an l& tao Chaetoceross va
Nanochloropsis oculata

Tuong tu nhu ¢ thi nghiém 2, copepoda khi s dung tao Chaetoceros sp cho két qua
cao hon khi str dung tao Isochrysis galbana. Tuy nhién két qua khdng rd rét ¢ cac 16 thi
nghiém (hinh 3).

Ké qua cho thdy, ngoai tao
Chaetoceros sp la uc an ua thich cua
copepoda chlng ta c6 thé dung tao
Isochrysis galbana d¢ thay thé trong 6
truong hop nudi sinh khéi khéng cung

chiing. Két qua ciing cho thay & mat do
tao dao dong tir 2,5-4,5 x 10°tb/ml cho
két qua cao nhat, thé hién & chi s6 ting
truong DI ting tir 2,76-6,52 d6i voi
thire an 1a tao Chaetoceros sp ,05-
5,87 d6i voi thuc an 1a tao Isochrysis 11
galbana. Mot di  cling dang luu y &
thi nghiém nay 1a khi sa dung hai loai
tao trén lam thirc an cho copepoda
qua trinh chuyén giai doan cua ching
cting nhanh hon, n6 the hién ¢ su xuat Hinh 3.3: Tdc do tang truéng copepoda sau 72
hién cua nauplii, copepodote o tat ca gje khi sir dung thirc n la tao Chaetoceros sp va
cac giai doan trong thoi gian Isochrysis galbana.

Chi s6 tang trwong DI

——Isochrysis galbana

Chaetoceros sp
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Thi nghiém 4, két qia khi sir dung tao Tetraselmis sp va Chaetoceros sp

Copepoda sir dung thirc in 1a tao Chaetoceros sp ¢ toc do phat trién nhanh hon khi sir
dung tao Tetraselmis lam thic an nd thé hién ¢ viée gia ting s6 lugng nauplii, copepodite &
céc giai doan ddng thoi, thai gian chuyén giai doan cta chdng ciing nhanh hon. Tuy nhién chi
s6 tang truong trung binhg DI khi so sanh giira hai loai tao nay o timg giai doan ¢6 sy khac
nhau rd rét. Két qua nghién cau cho thay & giai doan C;-Cs chi s6 tang truong DI khéng co su
sai khac nhiéu: 6,25 va 6,14. Két qua ciing cho thay cang vé cudi nhiing giai doan sau Cs- Ce
su sai kh&c tré nén r6 rét hon. Cu thé Ia dbi vai 16 thi nghiém sir dung tao Chaetoceros sp 1am
thirc an chi sd tang truong trung binh DI 14 6,34 va 5,18 ddi vai 16 thi nghiém khi str dung
thirc an la tao Tetraselmis sp

Tao Tetraselmis sp twong d6i dé& nudi
sinh khdi, tuy nhién khong phai trong truong
hop nao ching ta ciing c6 thé dung dé nudi
sinh khdi copepoda do tao Tetraselmis sp c6
ham luong dinh dudng twong ddi thap so véi
céc loai tao khac dugc ching téi dang dé the
nghiém nudi copepoda. Bén canh do, kich
thudc cua nod ciing twong ddi lon, do dé
khong phai loai copepoda nao ciing ¢ thé dé
dang sir dung duoc. Vi vay khi st dung tao
lam thirc dn nudi copepoda can thiét phai két
hop véi mot hoac hai loai tao khac.

-

=

o

w

Chisé tang trwong TB DI

)

—— Chaetoceros sp

Tetraselmis sp

-

o

2 25 3 35 4 45 5
Mat d6 tao (x10°tb/ml)

Hinh 3.4. Téc do tang truong copepoda sau 72
gio khi str dung thirc an 1a tao Chaetoceros sp
va Tetraselmis sp.

Thi nghiém 5, két qua khi sir dung hén hop tao Isochrysis galbana va Nanochloropsis
oculata & cac ty 1€ phan tram khéc nhau.

Thi nghiém dugc tién hanh trén co s so sanh hdn hop phan trim khac nhau giira tao
Isochrysis galbana va Nanochloropsis oculata véi viéc khi st dung 100% la tao
Chaetoceros sp & cac mat do khac nhau. Két qua cho thay, chi s ting truong trung binh khi
sir dung mot loai tao Chaetoceros sp dat duoc tir 5,86-6,13. Trong khi d6 khi st dung két hop
hai loai tao Isochrysis galbana va Nanochloropsis oculata véi ty 1¢ 50:50 cho két qua cao
hon.
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O ché do cho an 1a tao Vi ty 16 a0
80:20 va 10: 90 (lIsochrysis 611
galbana : Nanochloropsis 6
oculata) khéng co6 sy sai khac
nhau & muc y nghia (p>0.05).
Tat ca cac cong thic khi sir
dung két hop hai loai ta0 ngoai
trir & ty 18 80:20 va 90:10 két
qua gia ting vé mat do va hé
s6 tang truong ciing déu cao
hon khi st dung mot loai tao
riéng biét (hinh 3.5). Nhu két
qua truée day, khi thir nghiém ' TB DI = 10.58-6.13 x (0.97x)
chi sd dung mot loai tdo 521
Nanochloropsis oculata toc do 5.1 |
gia ting vé mat do rit thap
ngoai trir & giai doan Cj. Két 0 20 20 60 80 100
qué nay chi ra rang, muén duy 60 60 40 20 .
tri toc d tang truong khi nuoi % mat do tao Isochrysis galbana va

COpepOda Sur dl.lng tao Nanochloropsis oculata

Nanochloropsis oculata thi ty
1€ cho &n khong dugc vuot qua Hinh 3.5. Tang truéng cua copepoda khi nudi ¢ cac ty 1€
70% va phai két hop véi mot phan tram khéac nhau & hai loai tao, gia tri trung binh & muc
s loai tao khac. ¥ nghia p>0.05

Chi s6 trung binh DI

KET LUAN VA PE XUAT Y KIEN
Két luan

Tao Chaetoceros sp la thic an phu hop nhét khi nudi sinh khdi copepoda phuc vu
wong 4u triing cé& bién. Copepoda phét trién rat nhanh trong vong 6 ngay khi thic an sir dung
1a tao Chaetoceros sp mat do dat cuc dai trung binh gitra cac lan thi nghiém l1a 8.300 ct/I voi
mat do nudi ban dau 1a 100 ct/lit con ddi voi tao Tetraselmis chui cho két qua thap nhat, mat
d6 cuc dai trung binh dat 348 ct/l.

Copepoda khi str dung tao Nanochloropsis oculata va Tetraselmis chui 1am thirc an
két qua la tbc d6 tang truong thap, ¢ giai doan nauplii va copepodite déu cho két qua tuong tu
khi str dung céc loai tao khéc, tuy nhién qua trinh bién thai dé trg thanh con truong thanh lai
rat kh6 khin do d6 n6 anh huong dén téc do gia ting mat do.

Viéc su dung thac an 1a tao Isochrysis galbana va Chaetoceros sp lam thic an cho
copepoda két qua ting truong cua copepoda khi str dung tao lsochrysis galbana lam thuc an
téc do ting trudng cua copepoda c6 thap hon, tuy nhién khong c6 su sai khac nhau nhiéu &
hai loai tao nay, do d6 c6 thé dung tao Isochrysis galbana dé thay thé khi nudi sinh khoi
copepoda trong diéu kién khéng cung cap du tao Isochrysis galbana.

Viéc két hop hai hay nhiéu loai tao trong nudi copepoda déu cho két qua cao hon khi

sir dung mot loai tao riéng biét, qua trinh bién thai va chuyén giai doan cua copepoda ciing
nhanh hon.
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Pé xuit y kién

bay la nhitng nghién cuu budsce dau vé nudi sinh khdi copepoda phuc vu uong au tring cé
bién, muc dich nhim thay thé artemia trong giai dau dong thoi nang ty 1é séng va giam gia
thanh con giéng. Chua co nhitng nghién citu chuyén sau vé linh vic nay ¢ nudc ta. Do d6 can
¢6 nhitng nghién cuau tiép theo vé thanh phan dinh dudng, bdo quan va luu gilt glong de c6 thé
chi1 dong trong viéc cung cap cho céc co so san Xuat glong c& bién, cac van dé vé ngudn bénh
khi sir dung copepoda thu tir a0 dé wong cé bién ciing can duoc quan tam.
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