Tap chi Khoa hoc - Cong nghé Thity san, S6 1/2025 https://doi.org/10.53818/jfst.01.2025.524

ANH HUONG CUA MQT SO LOAI VI TAO BIEN LAM THUC AN PEN TOC bQ
SINH TRUONG, THOI GIAN BIEN THAI VA TY LE SONG CUA AU TRUNG
NGAO DAU (Meretrix meretrix Linnaeus, 1758) GIAI POAN TROI NOI

EFFECT OF MICRO ALGAE DIETS ON GROWTH, METAMORPHOSIS AND SURVIVAL
RATE OF VELIGER LARVA STAGE OF HARD CLAM (Meretrix meretrix Linnaeus, 1758)
Lé Pirc Thudn', Chu Chi Thiéf, Phan Thi Vin?
1. Vién Nong nghié¢p Thanh Hoa
2. Vién Nghién ctru Nudi trong Thuy san I
Tac gia lién hé: Chu Chi Thiét, Email: chithiet@rial.org
Ngay nhan bai: 27/11/2024; Ngay phan bién thong qua: 22/03/2025; Ngay duyét dang: 25/03/2025
TOM TAT
Nghién curu dwoc thuc hién nham ddanh gid anh huong cua cdc logi thirc an khdc nhau dén téc d@s tang
truecng, thoi gian bién thdi va 1y 1é séng cia du tring ngao dau (Meretrix meretrix Linnaeus, 1758) tir giai
doan tréi noi (D-veliger) dén giai doan bo 16, chuyén sang doi song viii ddy. Thi nghiém dwoc tién hanh véi
06 nghiém thirc thire an gom hén hop khac nhau cia cdc lodi tao Isochrysis galbana, Chaetoceros mulleri va
Nannochloropsis oculata tai Vién Nong nghiép Thanh Héa trong thang 3/2024. Céc chi tiéu nhi toc do ting
truecng, ty 1é song va thoi gian bién thai cia du trimg ngao dau dirge danh gid trong diéu kién thi nghiém cé
kiém sodt. Két qua cho thdy nghiém thire NTA-4 (11 1é cho an 1:1 giita tdo I. galbana va C. mulleri) mang lai
hiéu qua tot nhat, kich thuée du tring 1om nhdt (203,3£0,5 um sau 7 ngdy), thoi gian bién thdi ngdn nhdt
(4 ngay) va ty 1é song cao nhdt (81%), khéc biét cé y nghia thong ké so voi cdc nghiém thirc khac (p<0,05).
Nghiém thirc NTA-6 (két hop cd ba lodi tao véi ty 1é 1:1:1 giita tdo I. galbana, C. mulleri va N. oculata) cho
két qua tang trucng va thoi gian bién thdi chdam hon (p<0,05), nhung ty 1é song khéng cé khdc biét ¢é ¥ nghia
tho”'ng ké (p>0,05). Nguoc lai, nghiém thirc NTA-3 (chi su dung tao N. oculata) mang lai hiéu qua kém nhat,
Véi thoi gian bién thai kéo dai (7 ngay), toc dé ting trwcng (178,2+1,2 um) va ty 1é song thdp nhat (70,3%), c6
sw khdc biét ¢é y nghia thong ké so véi cdc nghiém thire con lai (p<0,05). Nghién ciru nay khdng dinh vai tro
quan trong ciia viéc két hop cdc lodi tdo, dic biét giita tao I. galbana va C. mulleri, trong viéc ndng cao toc do
tang trieng va ty 1é song ciia du tring ngao dau. Két qua thi nghiém cung cdp co sé khoa hoc givip t6i wu héa
ky thudt san xudt giong va nudi thwong pham ngao dau ¢ tinh Thanh Héa theo hieong bén viing.
Tir khéa: du tring, D-veliger, Meretrix meretrix, ngao dau, Pediveliger, thikc dn.
ABSTRACT

This study aimed to evaluate the effects of different diets on the growth rate, metamorphosis and survival
rate of the hard clam (Meretrix meretrix Linnaeus, 1758) from the free-swimming (D-veliger) larvae stage to
the crawling larvae stage, transitioning to a benthic lifestyle. The experiment was using six dietary treatments
comprising various combinations of Isochrysis galbana, Chaetoceros mulleri, and Nannochloropsis oculata
at Agricultural Institute of Thanh Hoa in March 2024. Growth performance, survival rates, and metamor-
phosis duration were assessed under controlled experimental conditions. The results revealed that the NTA-4
treatment (1:1 ratio of 1. galbana and C. mulleri) was the most effective, with larvae achieving the largest
size (203.3+0.5 um after 7 days), the shortest metamorphosis duration (4 days), and the highest survival rate
(81%), with statistically significant differences compared to other treatments (p<0.05). The NTA-6 treatment (a
mix of the three algal species as I. galbana, C. mulleri, and N. oculata with the ratio of 1.:1:1) showed slower
growth and longer metamorphosis duration (p<0.05), but a comparable survival rate (p>0.05). Conversely,
the NTA-3 treatment (solely N. oculata) resulted in the poorest outcomes, with the longest metamorphosis
duration (7 days), the smallest size (178.2+1.2 um), and the lowest survival rate (70.3%), showing significant
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differences from other treatments (p<0.05). This study highlights the importance of combined diets, partic-

ularly the combination of 1. galbana and C. mulleri algae, in improving the growth and survival rate of M.

meretrix larvae. The findings provide valuable scientific insights for optimizing seed production techniques and

supporting the sustainable aquaculture of this species in Thanh Hoa Province.

Keywords: Algal diet, D-veliger, hard clam, larvae, Meretrix meretrix, Pediveliger.

I. PAT VAN PE

Ngao ddu (Meretrix meretrix Linnaeus,
1758) thudc 16p dong vat than mém hai manh
v6 (Bivalvia), phan bd rong rai trén thé gioi.
Chung thuong phan bd ¢ vung ven bién gan
cua sdng, noi ¢c6 nén day cat-bun, ham lugng
dinh dudng cao va c6 kha nidng thich nghi
trong cac moi trudng nhiéu x4o tron vé vat 1y
va hoa hoc, cling nhu dong chay va sbng manh
(Desrita va ctv, 2019; Hamli va ctv, 2017).
Tai Viét Nam, ngao dau phan bd tai cac bai
tridu ving ctra sdng ven bién, tir ving trung
triéu dén ha triéu, d6 sdu 1-10 m (Nguyén
Chinh, 1996; D6 Cong Thung va Lé Thi Thuy,
2015). Thit ngao dau c6 ham luong dinh
dudng va khoang chit cao nhu protein dao
dong 12,184-14,291%, lipid 0,721-0,922%,
tro 2,435-3,201%, d6 am 77,0-78,9% va
carbohydrate 4,914-5,907%, cac khoang nhu
Ca dao dong 0,601-0,801 mg/g, Fe 0,070-
0,099 mg/g va phdt pho 0,300-0,794 mg/g
(Joydeb va ctv, 2019). Bén canh do, theo Xie
va ctv (2012) ngao dau la thyc pham phd bién
v6i ham luong dinh dudng dbi dao va cac dic
tinh y hoc c6 gi4 tri. Thit ngao dau c6 nhiéu
thanh phan hoat tinh sinh hoc nhu peptide,
protein, enzyme, polysaccharide, khoang
chat, vitamin thiét yéu, axit amin thiét yéu va
chat trc ché enzyme thyc hién chire nang dinh
dudng va y hoc ciia nd bao gébm chdng ung
thu, chdng oxy héa, chéng ting duong huyét,
chong tang lipid mau, gidm sung va giai ddc.

O nuéc ta trude day, hai loai ngao la ngao
dau va ngao tring (Meretrix lyrata) 1a dbi
tuong nudi chu lyc, chiém 75 - 80 % téng
san lugng dong vat than mém. Ngao duoc
nudi & hau hét cac tinh ven bién Pong Bang
Séng Hong va Pong Bang Séng Ctru Long,
tao ra lugng san pham 16n phuc vu tiéu ding
ndi dia va xuat khau, dong thoi ciing di tao
nhiéu viéc 1am va ting cao thu nhap cho hang
triéu cu dan ven bién (Trung tdim Tu vin va

Quy hoach phat trlen thuy san, 2010). Tuy
nhién, nhiing nam gan day, viéc phat trién
nghé nudi ngao trang qua nhanh & phia Béc
lam cho ving phan bb ngao dau bé me, ngao
gidng tu nhién bi thu hep, lam giam kha ning
phuc hdi ngudn loi, dan dén ngudn loi co
nguy co ngdy cang can kiét, c6 nguy co mat
han (Nguyén Xuan Thanh, 2016). Trong khi
cong nghé san xuat gidéng nhan tao ngao dau
chua dugc nghién ctru c¢6 hé thong, chi tap
trung vao dic diém hinh thai, tip tinh phan
bd, dic diém dinh dudng, mua vu sinh san....
Viéc nghién ctru hoan thién quy trinh cong
ngh¢ sinh san nhan tao gidng ngao dau (M.
meretrix) la can thiét, gop phan quan trong
vao viéc bao ton va phat trién ‘nguon gen ban
dia quy. Mot trong nhitng yéu t§ gop phin
mang lai thanh cong trong nghién clru san
xuat nhan tao giéng ngao dau do6 la viée lya
chon thirc an phii hop cho giai doan 4u tring.
Theo Michael va ctv (2004), thl'rc an phu
hop khong chi anh huong truc tiép dén ty 18
song ma con quyet dinh toc do tang trudng
va thoi gian bién thai cua 4u trung. Cac loai
vi khuan va vi tdo (Chlorella sp., Dunaliella
sp., Nannochloropsis sp., Tetraselmis sp.,
Chaetoceros sp., Skeletonema sp., Isochrysis
p....) 1a thirc an chinh cua 4u trung ngao dau.
Nhung vi¢c lya chon loai tdo (don loai hodc
phdi tron) phu hop 1a co so dé nghién ciru
hoan thién quy trinh san xuét gidng nhén tao
loai ngao nay. Vi vay, nghién ctru anh huong
cua mot s loai vi tdo lam thuc an den sinh
truong, thoi gian bién thai va ty 1é sdng cua
éu trung ngao dau (M. meretrix) giai doan tu
au trung boi tu do (D- veliger) dén giai doan
bo 18, chuyén sang giai doan song vui day co
y nghia khoa hoc, phu hop véi yéu cau thyc té
san xut hién nay. Két qua nghién clru s€ gop
phan hoan thién cong nghe san xudt glong
nhan tao nham phat trién nudi thuong pham
loai ngao nay tai Viét Nam.
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II. PHUONG PHAP NGHIEN CUU

1. Vat liéu nghién ciru

Au tring Ngao dau (M. meretrix) giai doan
troi noi (D-veliger) 2 ngay tudi (kich c& 135,0 £
7,5 um), dén giai doan au tring bo 1é. Au tring
ngao st dung thi nghiém dugc sinh san nhan
tao tir quan dan ngao bd me (c& 40-45 con/kg)
duogc thu thép tai xa Hai Loc, huyén Hau Loc,
tinh Thanh Hoéa. Ngao bd me duge kich thich
sinh san bang phuong phap sdc nhiét do va do

A

man. Au tring ngao dau giai doan D-veliger
tir bé dé dugc thu bang thi ludi co kich thudc
mat Iui 100 pm cho vao x6 10 L. Khudy dé
4u trung phan bd déu trong x6 sau do sir dung
pipet tw dong lay 1 ml mau dua vao budng dém
dong vat phu du (Sedgewick Rafter) dé dinh
luong va xéac dinh tong s6 lugng 4u tring. Trén
co s& do, tinh toan dé phan bd lugng Au tring
vao tung bé thi nghiém véi mat do 10 con/ml.

B

Hinh 1: Au tring Ngao diu giai doan trdi ndi (D-veliger) (A) va giai doan bo 1¢ (B)

2. Phwong phap bd tri thi nghiém

Thi nghiém wong 4u trung ngao dau (M.
meretrix) giai doan troi ndi dén giai doan bo 18,
chuyén sang giai doan song viii day, dugc tién
hanh véi 06 nghiém thirc thirc an (NTA) khéc
nhau, gdom:

- NTA-1: tao Chaetoceros mulleri;

- NTA-2: tao Isochrysis galbana;

- NTA-3: tdo Nannochloropsis oculata;

- NTA-4: 1/2 tao Isochrysis galbana + 1/2
tao Chaetoceros mulleri;

- NTA-5: 1/2 tao Isochrysis galbana + 1/2
tao Nannochloropsis oculata;

- NTA-6: 1/3 tao Isochrysis galbana
+1/3 tdo Chaetoceros mulleri + 1/3 tao
Nannochloropsis oculata;

Tao giéng luu giit trong phong thi nghiém
dugc nhan nudi sinh khdi trong cac tai nylon
thé tich 20L bang nudc bién (46 min 25%o,
nhiét do 27-29°C) da loc sach qua hé théng
loc cat va 02 13i loc tinh (cartridge filter) kich
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¢ 2,0 va 0,5 pm, bd sung méi truong dudng
chat d pha sin (méi truong £/2). Tao sinh khdi
dugc thu hoach 20-30% thé tich tai nudi cy
& pha tang truong (3-4 ngay sau khi nudi cay)
va xac dinh mat d6 bang budng dém hong cau
(Sedgwick-Rafter) trude khi su dung lam thic
an cho 4u trung thi nghiém.

Thi nghiém dugc tién hanh trong 18 bé
nhwa PE thé tich 120 L (thé tich thuc 100 L),
mdi nghiém thirc ¢6 3 14n lap, trong nha c6 mai
che voi mat do wong 10 4u trung/ml tai Trai
san xuét thuc nghiém thudc Vién Nong nghiép
Thanh Hoéa. Thoi gian thyc hién thi nghiém 7
ngdy trong thang 4/2024. Nudc bién (46 min
25%o, nhiét d6 27-30°C, pH 7,8-8,3) tir bé chira
duoc bom cfip vao céac bé thi nghiém duoc loc
qua 16i loc tinh kich ¢& 10 um va 5 pm, suc
khi nhe 24/24 gio. Trong qua trinh thi nghiém,
nude trong cac bé wong dugc thay 2 ngay/
lan vao lac 7 gio voi ty 18 80%. Au tring thi
nghiém dugc cho an 1 1an/ngay theo tham khao
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ctia Tang va ctv (2006), voi mat do tao 1an luot
tir 1,0x10% 2,0x10* va 3,0x10* t& bao/ml/ngay
tir ngay 0 dén ngay 3 va tir ngay thir 4 cho dén
két thac thi nghiém, st dung mat do 5,0x10* té
bao/ml/ngay.

3. Phwong phap thu va xir Iy s6 liéu

3.1. Thu thdp 56 lidu

Au tring D- Veliger trong mdi bé thi nghiém
duoc thu vao moi bu01 sang (7- 8h) bang plpet
tu dong v6i tong s6 mau 30 con/mau/bé va cd
dinh bang formalin 5% dé do kich thudc. Két
thiic thi nghi€m, toan bo Au trung bo 1€ trong
mdi bé thi nghiém dugc thu béng lu6i 150 pm,
can tong khéi luong (g) sau d6 lay ngau nhlen
1 g mau (lap lai 3 lan) dé dém so luong au
trung, tir d6 xac dinh ty 1é séng cta au trung.

- Kich thuéce du trimg (um): duoc xac dinh
bang trac vi thi kinh ¢ vat kinh 10, mdi ngay
do 1 1an 30 con/mau. Thudc do trén tric vi thi
kinh c6 100 vach, mdi vach twong ung la 11,4
um. Kich thudéc 4u trung dugc xac dinh theo do
rong chit D ctia 4u tring.

- Téc dd sinh truong dic trung (SGR, %/
ngdy) cta 4u trung:

Ln(Lt)—Ln(Li),

SRG (%/ngay) = 100x ===

Trong
d6: Lt 1a chiéu cao 4u trung dugc do tai thoi
diém t; Li 14 chiéu cao au tring tai thoi diém i;
Dt 14 khoang thoi gian (ngay) giita 2 lan do.

- Ty 18 song ctia Au tring (TLS, %): Téng
sO 4u tring bo 1é trong mdi bé thi nghiém dugc
s& dugc quy doi tir sd lugng trung binh trong

1 g mau.

TLS (%) = 100X M. Trong d6: x la sb

lwong 4u trang bo 18 tai thoi diém két thuc thi
nghiém; m 1a s luong 4u tring duogc thu dé
kiém tra ting truong; TAT 1a s6 lugng 4u tring
tai thoi diém dau thi nghiém.

- Thoi gian bién thdi va kich ¢& cua du
trung bo lé: thoi gian (ngay) va kich ¢ trung
binh cta 4u tring bo 1, chuyén doi séng day
dugc xac dinh khi c6 hon 50% tong s6 u tring
trong mdi bé (nghiém thirc) thi nghiém da
chuyén xudng day. Qua trinh bién thai ciia du
tring ngao dau duogc thyc hién bang cach thu
méu va quan sat dudi kinh hién vi mdi ngay 02
lan (7 gid va 16 gio).

3.2. Xur Iy va phan tich s6 liéu

S6 liéu dugc phéan tich phuong sai mot
nhan t6 (One-way ANOVA). Su khac biét cac
gia tri trung binh giita cac nghiém thuc duoc
kiém dinh tiéu chuin Ducan, st dung phﬁn
mém SPSS 22.0. S6 lidu vé ty 1& séng cua 4u
tring duoc chuyén vé dang arcsin trudc khi xir
ly théng ké. Cac phan tich duoc xac dinh muc
v nghia p< 0,05. S6 liéu dugce trinh bay dudi
dang gi4 trinh trung binh + sai s chuin (SE).
III. KET QUA VA THAO LUAN

1.Anh hwéng ciia thirc in dén toc d9 ting
trwéng cua iu trung Ngao diu

1.1. Mgt s6 yéu té6 méi truong trong thi
nghiém

Bang 1. Mt s6 yéu t6 moi trudong trong cac bé thi nghi¢m

Chi tiéu Nhiét d (°C) pH DO (mg/l) PO min (%o)
Trung binh 28,6+ 1,5 55+13 25,1+0,1
- Thap nhat 27,0 7,8 5.1 25,0
- Cao nhat 30,0 8,3 6,0 253

Két qua trinh bay tai Bang 1 cho thdy, cac
chi tiéu moi truong nude gitta cac nghi€ém thirc
thi nghiém nhu nhiét d¢ nuéc dao dong 27,0
—30,0°C; d6 man: 25,0 — 25,3 %o; pH: 7,8 —
8,3; DO: 5,1 - 6,0 mg/L. Cac thong sb nay déu
phu hop véi diéu kién sinh truong ctia Ngao
dau, twong dong v4i cac nghién clru trude day

ctia Fu-Jun Cao (2009) va Nguyén Xuan Thanh
va ctv (2016). Piéu nay khang dinh ring moi
truong nuée khong phai 1a yéu t6 anh hudng
tiéu cuc dén két qua thi nghiém.

1.2. Anh hwéng cia thire an dén kich ¢ ciia
du tring
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Bang 2. Kich ¢& (um) ciia tring ngao diu wong ¢ cic nghiém thirc thirc iin theo ngay

Ngay Thirc dn thi nghiém
NTA-1 NTA-2 NTA-3 NTA-4 NTA-5 NTA-6
1 145,3+0,7* | 146,2+1,0> | 143,3+0,6* | 148,2+0,5¢ | 145,9+1,1* | 147,040,5"
2 152,142,5® | 156,2+1,8* | 149,3+0,3* | 161,9+1,2¢ | 154,0£1,1* | 157,440,7°
3 158,8+1,8"% | 164,1+1,3« | 155,640,8* | 171,1£1,2° | 160,7£1,2> | 165,6+0,8¢
4 165,3+1,5® | 171,2+1,3¢ | 161,8+0,8* | 180,3+1,1¢ | 167,4+1,3" 173,8+0,8°
5 171,3+1,8° | 177,8€1,4° | 167,2+1,1* | 1882+1,1¢ | 173,4+1,4° 180,6+0,4°
6 176,9¢1,2° | 184,6+1,0° | 172,8+0,8* | 196,3+1,1°¢ | 179,7+1,3 187,8+0,4¢
7 182,6+1,1° | 190,9+0,9¢ | 178,2+1,2* | 203,3+0,57 | 185,8+1,3¢ 194,5+0,8¢

Ghi chi: 6 lidu dwoc biéu dién dudi dang TB + SE. S6 liéu cung hang co ky tw chit mii khdac nhau thé hién sai
khéc c6 y nghia théng ké (p<0,05) NTA-1: 100% Chaetoceros mulleri; NTA-2: 100% Isochrysis galbana; NTA-3: 100%

Nannochloropsis oculata; NTA-4: 1/2 Isochrysis galbana + 1/2

Chaetoceros mulleri; NTA-5: 1/2 Isochrysis galbana +

1/2 Nannochloropsis oculata; NTA-6. 1/3 Isochrysis galbana + 1/3 Chaetoceros mulleri+ 1/3 Nannochloropsis oculata.

Két qua tir Bang 2 cho thiy thirc an (vi
ta0) anh huong dén téc d6 ting truong cia
au trung Ngao dau trong thi nghiém, thé hién
su sai khac thong ké gitta cic nghiém thirc
(»<0,05). Trong 7 ngay thi nghiém, nghiém
thuc NTA-4 (1/2 tao I. galbana + 1/2 tao C.
mulleri) cho 4u trung dat kich thuéc 16n nhét,
tir 148,2 + 0,5 um tai ngay dau thi nghiém dén
203,34+0,5 um tai ngay két thic. Nguoc lai, &
nghiém thire NTA-3 (100% N. oculata) thi 4u
trung dat kich thudc bé nhat (178,2 £1,2 pm)

tai ngay két thuc thi nghiém. Diéu nay cho
thay tao N. oculata khong phai 1a thire an phu
hop cho sinh trudng cia Au tring ngao dau, co
thé do han ché vé gia tri dinh dudng, dic biét
1a thiéu hut cac axit béo khong bio hoa cin
thiét. Twong ty, NTA-1 (100% C. mulleri) 4u
trung dat kich thudc 182,6 = 1,1 pm vao ngay
thir 7, bé hon 4u tring & nghiém thirc NTA-2
(khi két hop véi tao I. galbana

1.2. Anh hwong cua thire an dén toc do
ting truéng ddc trung du tring Ngao dau

12 -
& 101 —%—NTA-6 —%—NTA-4 —A—NTA-2
Q0
g ——NTA-5 —A—NTA-1 —o—NTA-3
g 8
®
]
£ 64
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=
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=
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Ngay 0-1 Ngay 1-2  Ngay 2-3 Ngay 3-4 Ngay 4-5 Ngay 5-6 Ngay 6-7

Thoi gian wong (ngay)

Hinh 2. Téc dd ting truwéng dic trung (%/ngiy) ciia 4u trang ngao diu theo ngay & cic nghiém thirc
thi nghiém

84 ¢ TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thiiy sdn, S6 1/2025

Téc do tang truong dic trung cla au tring
ngao dau thi nghiém c6 xu huéng giam theo thoi
gian & tat ca cac nghié€m thirc thire an (Hinh 2).
Tai ngay dAu thi nghiém, 4u trang st dung thirc
an NTA-4 (1/2 I. galbana va 1/2 C. mulleri) c6
tbc do ting trudng cao nhat (9,5 + 0,3%/ngay);
trong khi ¢ nghi€ém thic NTA-3 (N. oculata)
4u tring lai c6 dat toc do ting trudng thap nhat
(5,9 + 0,4%/ngay) so vdi 4u tring wong & cac
nghiém thirc con lai (p<0,05). Au tring wong
0 cac nghiém thirc NTA-2, NTA-5 va NTA-6
c6 toc do tang truong dic trung dao dong tir
7,7% dén 8,5%/ngay, khong co su khac biét
c6 y nghia (p>0,05). Ta1 cac ngay tlep theo,
tbc do tang trudng cua 4u trung & tat ca cac
nghiém thirc giam dan. Dén ngay thir 6 va 7

10,0 4

Téc d6 ting truémg dic trung (%/ngay)

NTA-1 NTA-2 NTA-3

(ngay két thuc thi nghiém), toc do ting truong
clia Au tring & tit ca cac nghiém thirc dao dong
tir 3,1% dén 3,5%/ngay va khong c6 sy khac
biét c6 y nghia (p>0,05).

Két qua nay cho thiy, & giai doan D-veliger
(ngay 0-3), 4u tring ngao ddu ting trudng
nhanh vé& kich thudc (theo chiéu dai), nhung
khi chuyén sang giai doan dinh vo (umbo-
veliger) dén xuit hién chan bo (pediveliger),
tir ngdy 4-7, thi chiéu dai vo ciia du tring ¢ xu
hudng cham lai va chuyén sang giai doan ting
truong vé chiéu cao. Piéu nay hoan toan phu
hop véi dic diém sinh truong cua cac loai dong
vat than mém hai manh v6 néi chung va ngao
dau noi riéng, duoc mo ta boi Michael va Neil
(2004), Nancy va Jack (2007).

mNgay 0-7 M Ngay0-3 Ngay 4-7

.
\

NTA-4 NTA-5 NTA-6

Thike an thi nghiém

Hinh 3. Toc dd ting truéng dic trung (Y%/ngay) ciia u trang ngao diu theo giai doan ¢ cac nghiém

thire thire an thi nghiém

Téc do tang truong dic trung cla au tring
ngao theo cac giai doan D-veliger dén umbo-
veliger (ngay 0-3), giai doan umbo-veliger
dén pediveliger (ngay 4-7) va ca qua trinh thi
nghiém (Hinh 3) cling a&nh hudng bai thic an.
Trong 3 ngdy dau, du tring ¢ nghiém thirc
NTA-4 ¢6 tbe do ting trudng cao nhat (7,9%/
ngay), trong khi au tring ¢ nghiém thirc NTA-
3 lai c6 toc do ting trudng thip nhat (4,7%/
ngay), sai khac cd so voi cac nghiém thtc thi

nghiém con lai (p<0,05). Au tring & nghiém
thirc NTA-6 c6 toc do ting trudng cao hon cd y
nghia so v6i au tring & cac nghiém thirc NTA-
5, NTA-1 va NT-3 (p<0,05), nhung sai khac
khong c6 y nghia so véi au tring ¢ nghiém thirc
NTA-2 (p>0,05). i voi giai doan ngay 4-7,
tc tang trudng cla 4u trung ngao sai khac co
¥ nghia giita cic nghiém thic thi nghiém, lan
luot 1a NTA-4>NTA-6>NTA-5>NTA-2>NTA-
I>NTA-3 (p<0,05).
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Két qua danh gia ting truong ctia 4u tring
thi nghiém cho thiy thic an NTA-4 (1/2 I.
galbana +1/2 C. mulleri) cho két qua tot nhét,
tiép dén 1a thuc an NTA-6 (1/3 I. galbana+1/3
C. mulleri+1/3 N. oculata), sau d6 lan luot

la NTA-2 (100% 1. galbana) >NTA-5 (1/2 I
galbana+1/2 N. oculata) > NTA-1 (C. mulleri)
> NTA-3 (N. oculata).

2. Anh hwéng cia thirc in dén thoi gian
bién thai ciia 4u trung ngao diu

Bang 2. Thoi gian xudng day va Kich ¢ (chiéu dai, pm) ciia Au tring ngao diu chuyén tir giai doan tréi

ndi sang giai doan bo 18

Y en Thirc dn thi nghiém
Chi tiéu
NTA-1 NTA-2 NTA-3 NTA-4 NTA-5 NTA-6
Thoi gian
bién thai . . . . . .
clia Au tring Ngay-6 Ngay-5 Ngay-7 Ngay-4 Ngay-6 Ngay-5
(Ngay)
K(lfllrln;“ 176,912 | 177,841,.4 | 1782+1,2 | 180,3+1,1 | 179,7£1,3 | 180,6+0,4

Ghi chii: 86 liéu duoc bidu dién dudi dang Gia tri trung binh + sai $6 chudn. S8 lidu cé ky tw chir cung hang khac nhau
la sai khdc ¢6 ¥ nghia thong ké (p<0,05). NTA-1: 100% tdo Chaetoceros mulleri; NTA-2: 100% tdo Isochrysis galbana;
NTA-3: 100% tao Nannochloropsis oculata; NTA-4: 1/2 tdo Isochrysis galbana + 1/2 tao Chaetoceros mulleri; NTA-5: 1/2
Isochrysis galbana + 1/2 tao Nannochloropsis oculata; NTA-6: 1/3 tdao Isochrysis galbana + 1/3 Chaetoceros mulleri+ 1/3

Nannochloropsis oculata.

Két qua tai Bang 2 cho théy su khac biét
vé thoi gian bién thai va kich thudc (chiéu
dai) cua au tring ngao dau tai thoi diém
bién thai giita cac nghiém thtrc thi nghiém.
Ngoai cac yéu t6 vé d6 man, nhiét do, mat
do uong..., tdc d6 bién thai cua 4u trung
ngao anh hudong boi nhiét d¢ nudc (Fu-Jun
Cao, 2009). Tuy nhién, trong qua trinh thi
nghiém nay, nhiét do nudc dao dong trong
khoang 27-30°C, ddng déu & cac bé thi
nghiém, khong phai 13 yéu t tao su khac
biét vé tbc do bién thai cua 4u trung gitra
cac nghiém thtrc thi nghiém. Au trung ¢
nghiém thuc NTA-4 (1/2 I. galbana va 1/2
C. mulleri) c6 tdc do bién thai nhanh nhit,
xuét hién au trung bo 1é vao ngay thir 4 va
chidu dai dat 180,3+1,1 um. Pidu nay khing
dinh vai trd quan trong cua sy két hop nguén
dinh dudng tur hai loai tdo nay trong viéc
day nhanh toc d6 phat trién ctia 4u trung.
Au tring ngao dau chuyén giai doan cham
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nhat ¢ nghiém thitc NTA-3 (N. oculata), bat
dau bién thai vao ngay thi 7 va chiéu dai
dat 178,2+1,2 pm. Piéu nay coé thé duoc
giai thich béi su ché cua tdo N. oculata, du
giau protein nhung lai thiéu hyt cac axit béo
khong bio hoa thiét yéu, can thiét cho su
phaét trién va bién thai cua 4u tring ngao.

Két qua nghién ctu nay da khiang dinh
rang tao . galbana két hop v&i C. mulleri
1a su lya chon t&t nhat trong uwong Au trung
ngao dau giai doan troéi ndi. Hén hop nay
khong chi toi wu hoa tdc do ting truong ma
con cung cip gia tri dinh dudng toan dién
trong sudt giai doan phat trién. Nguoc lai,
viéc st dung tao N. oculata don 1é hoac
phéi hop véi ty 1€ cao khong mang lai hiéu
qua vé téc do ting trudng cia au trung,. Két
qua nay khéng chi bo sung kién thuc khoa
hoc ma con cung cap co sé thuc tién dé
x4y dung quy trinh san xuét nhan tao giéng
Ngao diu bén vitng tai Viét Nam
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Ghi chii: S6 liéu dwgc biéu dién dudi dang Gia tri trung binh + sai 56 chudn. Sé liéu ¢ ky tw chir cung hang khac nhau
la sai khic c6 Y nghia thong ké (p<0,05). NTA-1: 100% tio Chaetoceros mulleri; NTA-2: 100% tdo Isochrysis galbana;
NTA-3: 100% tao Nanochloropsis oculata; NTA-4: 1/2 tao Isochrysis galbana + 1/2 tao Chaetoceros mulleri; NTA-5: 1/2
Isochrysis galbana + 1/2 tao Nannochloropsis oculata; NTA-6: 1/3 tdo Isochrysis galbana + 1/3 Chaetoceros mulleri+ 1/3

Nannochloropsis oculata.

3. Anh huéng ciia thire éin dén ty 1¢ séng
ciia Ngao déu

Thure an thi nghiém anh huo‘ng dén ty le
song cua 4u tring ngao dau. Ty 18 sdng cua du
trung dao dong tir 70,3% dén 81,3% co su khac
biét gitia cac nghiém thure thi nghiém (p<0,05).
Au tring wong ¢ nghiém thirc NTA-4 va NTA-
6 déu dat ty 1€ séng 81%, cao hon c6 y nghia
so véi cac nghiém thic con lai (p< 0,05).
Diéu nay cho thay hon hop thic dn gdm: 1/2
I galbana va 1/2 C. mulleri (NTA-4) hodc hdn
hop ba loai tao: 1/3 1. galbana + 1/3 C. mulleri
+1/3 N. oculata (NTA-6) c6 hi€u qua cao trong
viée duy tri ty 16 sdng cua 4u trung. Nguoc
lai, 4u tring wong & nghiém thirc NTA-3 (.
oculata) cb ty 1 séng 70,3%, nhung sai khac
khong c6 y nghia so v6i au tring & cac nghiém
thirc NTA-1 va NTA-5 (p > 0,05). Két qua cho
th?iy vigc chi sir dung N. oculata 1am thirc an c6
the khéng dap ung nhu cau sinh truong va phat
trién cua au triung, dan dén ty 18 sdng thap hon.

4. Thao luan

Vi tao anh huong dén téc do sinh truong,
thoi gian bién thai va ty 1é séng cua 4u tring
ngao noi riéng va dong vat thim mém hai manh
v6 n6i chung. Su két hop gitta cac loai tao di

g6p phan cai thién ty 18 sng va toc do ting
tuong, ty 18 bién thai cua au tring ngao dau.
Két qua nay phu hop vdi nghién ciru ciia Yan
va ctv (2006) khi nhan dinh sy két hop giita
tao I galbana véi cac loai tao khac, chéng han
nhu C. mullerz mang lai hiéu qua cao vé tang
truong va tdc do bién thai ciia Au tring nhuyén
thé. Cong bd clia Nancy va ctv (2007) ciing
chi ra rang, au tring ngao Manila (Ruditapes
philippinarum) dugc cai thién dang ké toc do
tang truong khi sir dung hon hop cac loai tao
giau dinh dudng, dic biét 1a két hop véi tao 1.
galbana.

Téc d6 tang truong va ty 1& sdng cua au
trung dong vat than mém déu duogc cai thién
1o rét nho sir dung hon hop tao thay vi mot
loai tao don 1¢ (Tang va ctv, 2006). Tang va
ctv (2006) cho rang I. galbana 13 loai tao co
gia tri cao, dic biét khi két hop véi cac loai tao
khac nhu Chaetoceros hoac Phaeodactylum
tricornutum. Nghién ctru ctia Yan va ctv (2006)
trén ngao Ruditapes philippinarum ciling chi ra
rang viéc két hop téo I galbana véi cac loai tao
khac mang lai hiéu qua cao hon, cai thién dang
ké tdc @6 sinh truong va ty 1¢ bién thai cia au
trung. Vii Trong Pai (2023), ¢ giai doan wong
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nudi 4u trang ngheu lva (Paphia undulata) giai
doan troi n01 va song day, st dung thirc an 1a
hdn hop gdém ba loai vi tao Chlorella sp., N.
oculata va 1. galbana véi ty 18 1:1:2, cho tdc
sinh truong va ty 18 séng cao nhit. Nguyén
Dinh Hing va ctv (2003) ciing khang dinh,
st dung thirc an voi hai loai vi tao 1. galbana,
Chaetoceros sp. (ti 18 6:4) 1a phu hop nhat dbi
v6i 4u tring nghéu tring (M. lyrata). Diéu nay
giai thich 1y do tai sao nghi¢ém thirc NTA-4 véi
hdn hop téo I galbana va C. mulleri vugt troi
hon so v6i NTA-3, noi chi st dung don loai N.
oculata — mot loai tdo giau protein, nhung lai
thiéu hut cac dudng chit nhu DHA va EPA.

béi véi st dung don loai tdo, theo Michael
va Neil (2004) tao /. galbana 1a ngudn cung
cép axit béo khong bdo hoa quan trong cho
nhuyén thé, gilip tang cudng su phat trlen Vo,
kha ning bién thai va ty 18 séng cua 4u tring
ngao. Tang va ctv (2006) tién hanh nghién ctru
anh huong cua cac loai thirc an t6i sinh truong
va ty 1& song cia au tring ‘ngao dau thay, loai
tao I galbana 1 thirc an t6t nhat cho au tring
ngao dau sinh truong d6i voi thi nghiém viéc
chi sir dung mdt loai tao lam thic an. Ngoai
ra, nghién ctru ctia Yan va ctv (2006) cho thay
tao I. galbana 1y tudng cho giai doan phat trién
som ciia cac loai nhuyén thé. Nancy va ctv
(2007) ciing khang dinh 1. galbana la loai tao
co gia tri dinh dudng cao, gop phan cai thién
dang ké ty 18 sdng cia 4u trang nhuyén thé.
Nghién ctru cia Zhenghua va ctv (2021) cling
cho thdy, du trung ngao Antigona lamellaris
1-3 ngay tudi khong tiéu hoa tao N. oculata,
nhung tiéu hoa tét tao tao I galbana va tao C.
mulleri tu ngay thi 2 trong wong nudi.

Theo Zhai va ctv (2024), tdo N. oculata cé
c4u tric thanh té bao glycoprotein dang soi co
thé anh huong dén kha ning tiéu hoa cua 4u
trung ngao. Matthew va ctv (2004) cho rang,
thanh té bao tiao Nannochloropsis c6 cu trac

TAI LIEU THAM KHAO

Tiéng Viét:

gdm hai 16p chinh 1a cellulose (day bén trong)
va algaenan (mong hon bén ngoai). Pay la cau
tric bén vitng ma au tring ngao khoé tiéu hoa
do chung khong c6 du enzyme dic hiéu. Diéu
nay c6 thé 1y giai 4u trung ngao dau & nghiém
thirc NTA-6 mac du duoc phéi tron gitra 3 loai
tao: 1/3 tdo I galbana +1/3 tdo C. mulleri +
1/3 tdo N. oculata, nhung lai c6 tdc do tang
truong va thoi gian bién thai cham hon so véi
4u tring uong & nghiém thirc NTA-4 (voi 1/2
tao 1. galbana +1/2 tao C. mulleri). Nguyén
nhan c6 thé do viéc bd sung tao N. oculata kho
tiéu hoa da lam glam luong tao can thiét trong
khau phan in ciia 4u triing ngao.

IV. KET LUAN VA PE XUAT

1. Két ludn

Au tring ngao dau vong ¢ nghiém thirc
NTA-4 (1/2 tao I galbana két hop 1/2
C. mulleri) mang lai hiéu qua tdt nhit, kich
thudc 16n nhat (203,3+0,5 pm sau 7 ngay),
thoi gian bién thai ngin nhat (4 ngiy) va
ty 1& song cao nhat (81%), khac biét c6 y
nghia théng ké so v&i cac nghiém thirc khac
(p<0,05). Au trung & nghiém thirc NTA-6
(hdn hop 1/3 tao I. galbana + 1/3 C. mulleri
+1/3 N. oculata) cho két qua ting truong va
thoi gian bién thai cham hon (p<0,05), nhung
ty 18 séng twong duong (p>0,05). Nguoc lai,
4u tring & nghiém thirc NTA-3 (chi sir dung
tao N. oculata) mang lai két qua kém nhét,
voi thoi gian bién thai kéo dai (7 ngay), toc
d6 tang truong (178,2+1,2 pm) va ty 18 séng
tha"ip nhat (70,3%), c6 su khac biét rd rét so
voi cac nghi€m thirc con lai (p<0,05).

2. Dé xuit

Tiép tuc nghién ctru anh hudng cua cac ty 16
phéi tron giu:a cac loai thtrc an Ién sinh trudng
va ty 1¢ song cua au trung Ngao dau ¢ cac giai
doan phat trién tiép theo va wong nudi & cac thé
tich 16n hon dé nang cao hiéu qua wong nuoi.
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