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ABSTRACT

This study was conducted to determine the optimum microalgal species and
rearing density for black sea urchin’s larvae (Diadema setosum). In the first
experiment, larvae (2.0 larvae/mL) were fed with four different mixtures of algae
[Nannochloropsis oculata and Chaetoceros gracillis (N+C); N. oculata and
Thalassiosira sp. (N+T), Thalassiosira sp. and C. gracillis (T+C); N. oculata,
Thalassiosira sp., and C. gracillis (N+T+C)] for 25 days. The results showed
that the highest survival rate (60+1.5%) was found for those larvae fed with
mixture of the N+T+C. Similarly, the highest growth rate in total body length
(TBL), mid-body length (MBL) and body width (BD) were also found for those
larvae fed with N+T+C. For the second experiment, four different rearing
densities of 0.5, 1.0, 2.0 and 4.0 larvae/mL were conducted. The larvae were fed
with mixture of N+T+C (1:1:1). After 25 days, the highest survival rate (SR) was
found in the treatment of 0.5 larvae/mL (62+2.0%) and the lowest SR was 9.0%
for treatment of 4.0 larvae/mL. There was no significantly difference in the TBL,
MBL and BD of those larvae rearing at the density of 0.5, 1.0 and 2.0 larvae/mL,
but differed significantly with those larvae rearing at density of 4.0 larvae/mL.
The results suggested that the mixture of algal N. oculata, Thalassiosira sp., and
C. gracillis and larval rearing at density of 0.5 larvae/mL are recommended for
future study on seed production of black sea urchin.

TOM TAT

Nghién curu dwoc thuc hién nham xdc dinh cac lodi tdo lam thire an va mdt do
wong du triing phit hop cho cau gai den Diadema setosum (Leske, 1778). Trong
thi nghiém 1, du tring cau gai (2,0 con/mL) dwoc cho dan két hop cdc lodi tio
khac nhau voi 4 nghiém thirc (NT): Nannochloropsis oculata+Chaetoceros
gracillis (N+C), N. oculata+ Thalassiosira sp. (N+T), Thalassiosira sp.+C.
gracillis (T+C) va N. oculata +Thalassiosira sp.+ C. gracillis (N+T+C). Sau
25 ngay, 1y 1é séng (TLS) dat cao nhdt (60+1,5%) la & NT (N+T+C) va thip
nhat (40£4,6%) la 6 NT N+C. Téng truéng vé chiéu dai tong (TL), chiéu dai than
(BL) va chiéu réng than (MDL) ciia du trimg & NT (N+T+C) khdc biét ¢é y nghia
théng ké (P<0,05) so voi cac NT con lai. Thi nghiém 2 duoc thuc hién voi 4 mat
dé wong du trimg khéc nhau gom: 0,5; 1,0; 2,0 va 4,0 con/mL. Au tring duoc
cho dn hén hop 3 lodi tdo N+T+C. Két qud cho thdy TLS cia du tring dat cao
nhdt la & NT 0,5 con/mL (62+2,0%) va thdp nhat la NT 4,0 con/mL (9,0 %). Kich
thwée TL, BL ciia du tring cdu gai bi anh hwong ¢ mat do 4,0 con/mL va khdc
bzet ¢6 ¥ nghia so véi cac NT mdt 6 con lai. Két qud cho thdy nén wong du tring
cau gai den ¢ mdt dé 0,5 con/mL cho an két hop 3 lodi tao N. oculata, C. gracillis
va Thalassiosira sp. la phit hop cho san xudt giong cau gai den.

Trich dan: Htra Thai Nhan, Truong Quynh Nhu, Pham Minh Birc va Trg"m Ngoc Hai, 2019. Anh hudng cia
tao va mat do vong lén ty 1€ song va tang trudng cla au trung cau gai den Diadema setosum (Leske,
1778). Tap chi Khoa hoc Trudong Pai hoc Can Tho. 55(3B): 67-78.
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1 GIOI THIEU

Ciu gai den Diadema setosum (Leske, 1778)
thudc nganh da gai Echiodermata, phan bd & nhiéu
ving bién néng, chu yéu & khu vuc nhiét d6i An Do
Duong dén Nhat Ban, Nam Thai Binh Duong va
ving bién Do (Lesions ef al., 2001). O Viét Nam,
cau gai den D. sefosum phan bd & ving ven bién
mién Trung, vinh Bic B9, Truong Sa, Con Pdo va
ving bién phia Tdy Nam Viét Nam (Latypov and
Salin, 2011; Hira Thai Nhan va ctv., 2019a). Bén
canh cac loai cau gai so/nhum so Tripnuestes gratila
¢6 gia tri kinh t& va nudi ¢ Viét Nam thi cau gai den
dang la dbi tuong dugc quan tdm va tiéu thu nhiéu,
dic biét 1a & ving bién Kién Giang. Do dé, cau gai
den dang dugc xem la mét trong nhing dbi twong
nudi mdi, co nhleu trlen vong. Tuy nhién, nhimg
nghién ciu vé san xut giong cau gai den ¢ Viét
Nam rét gidi han, chi c6 mot s6 nghién ctru ban dau
vé phén loai hoc cta loai nay (Latypov and Salin,
2011), dac diém sinh hoc sinh san (Htra Thai Nhan
va ctv., 2019b). Mot s nghién ciru trude day cho
thdy & giai doan au tring tréi ndi thi loai tao lo limg
va mit d6 wong dong vai tro quan trong 1€n sy phat
trién, bién thai va chuyén giai doan cua au tring cau
gai (Buitrago et al., 2005; Carcamo et al., 2005; Jose
etal.,2007; Liu et al., 2007a, b; Coleen et al., 2018).
Theo Jose et al. (2007), khi wong 4u trung bang 1
loai tao don thuan nhu tao Nanochloropsis sp. hodc
Chaetoceros cho ty 18 séng thip va cham bién thai
chuyén giai doan. Theo tac gia Buitrago et al. (2005)
cho rang nén wong au trung cau gai Lytechinus
variegatus & mat do thap hon 1 u tring/mL s& cho
két qua t6t nhat. Tuong tu, theo nghién ciru cia
nhom tac gia Azad et al. (2010) trén loai ciu gai
Strongylocentrouts purpuratus & cac mat do tu 0,5,
1, 2 va 4 du trung/ml, két qua cho thay ty 18 séng va
tang trudng cla au tring cao nhit khi vong & mat do
thdp <1 4u trung/mL so véi mat do cao hon (> 2 4u
trung/mL). Bén canh do thi ngudn dinh dudng trong
giai doan nudi vo bé me clng dong vai tro rat quan
trong anh huong dén sirc sdng va ty 16 sng cua giai
doan au tring (Nhan and Ako, 2014). Tuy nhién, két
qua nay con tiy thudc vao didu kién thi nghiém,
cham soc va quan 1y ¢ nhiéu noi khac nhau. Do d6,
muc tiéu ciia nghién ctru nay nham xac dinh dugc
loai tao lam thirc &n va mét d¢ phu hop trong giai
doan uong au triung cau gai den gop phan cung cap
dan liéu khoa hoc cho vi€c xay dung thanh cong quy
trinh san xuét gidng cau gai den.

2 YAT I;,IEU VA PHUONG PHAP
NGHIEN CUU
2.1 Kich thich sinh san

Ngudn 4u trung cAu gai den sit dung trong
nghién ctru nay cd dugc tir két qua kich thich sinh
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san bang phuong phap tiém 0,5 mL KCI (0,5M) tai
Khoa Thuy san, Truong Pai hoc Can Tho. Sau khi
tiém KCI cho cau gai vao thau nhya (20 — 30 L nu6e
da xu ly, d6 man 30%o), 5-7 con/thau. Sau khi tiém
KCI khoang 1-5 phiit, cAu gai bat ddu sinh san bang
cach phong tring va tinh trung vao nudc. Khoang
24 h sau khi d¢, 4u trang duoc siphon qua ludi loc
50 um va dugc ria 2-3 lan béng nudce sach, sau do
dinh lugng mat do dé b tri thi nghiém.
2.2 BH tri thi nghiém

Nghién ctru dugc thyc hién voi 2 thi nghiém, thi
nghiém 1 duoc thye hién nham xéac dinh loai tao phu
cho 4u tring cau gai den bang cach cho in két hop
voi cac loai tao khac nhau Nannochloropsis oculata,
Chaetoceros gracillis, Thalassiosira sp. va thi
nghiém 2 anh huong cua cac mat do vong 4u trang
khac nhau Ién sy tang truong va ty 1¢ song cua au
tring ciu gai den.

Cac loai tao str dung trong nghién ctru c6 duoc
tr phong tao, B6 mon Thuy sinh hoc Ung dung,
Khoa Thuy san, Pai hoc Can Tho. Tao dugc nudi
gilt giéng trong phong thi nghiém va nudi ting
truong sinh khoi trong x6 nhwa 120 L bang dung
dich dinh dudng F2 (Guillard and Ryther 1962 ;
Guillard 1975), cac x6 nhya dugc dat ngoai troi,
trong diéu kién anh sang ty nhién.

2.3 Thi nghiém 1: Nghién ciru sir dung két
hop cac loai tio khac nhau lam thirc an trong
wong nudi 4u trung cu gai

Thira ké tir két qua thir nghiém ban dau cho thay
khi wong 4u tring véi 1 loai tao don thuan nhu tao
Nannochloropsis ~ oculata, hodc  Chaetoceros
gracillis cho ty 1€ song va chuyén giai doan cua 4u
tring cau gai rat thap, dac biét sau 7 ngay uong va
qua trinh phat trién, bién thai qua cac giai doan dién
ra rat chdm. Do d6, trong thi nghiém nay duoc thuc
hién v&i 4 nghiém thire (NT) cho 4n két hop cac loai
tao khac nhau gom:

NT 1: Nannochloropsis oculata + Chaetoceros
gracillis (N+C)

NT 2: N. oculata + Thalassiosira sp. (N+T)
NT 3: Thalassiosira sp. + C. gracillis (T+C)

NT 4: N. oculata + Thalassiosira sp. + C.
gracillis (N+T+C)

Thi nghiém dugc b tri trong phong Wetlab, Trai
thuc nghiém nudc lg, Khoa Thuy san, Truong Dai
hoc Céan Tho, cac x6 nhua duge suc khi lién tuc, co
chiéu sang lién tuc 24h (khoang 7.000 lux) bang hé
théng dén LED (3x1212x28mm, 7000k, 4nh sing
tréng/vang/trung tinh, FSL Lighting Co.LTD., Viét
Nam). Hé thong thi nghiém dugc bd tri hoan toan
ngau nhién trong x6 nhya 7,0 L, mdi nghiém thirc
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duogc lap lai 3 1an va mat d6 wong 4u tring 1a 2,0
con/mL (Jose et al., 2007), d6 man 30%0 dugc pha
tir nude 6t 90%o (dd qua xir Iy bang chlorine 30 ppm)
véi nudc may.

Au tring & tAt ca cac nghiém thire dugc cho an 1
ngay/1an vao 8:00 h sang. Ty 18 két hop cac loai tao
1a 1:1. Mat do tao dwoc duy tri tir 1.500-6.500 té
bao/mL (Kelly et al., 2000; Liu et al., 2007a,b),
trong d6 tir ngay tha 1 -7 mat do tao dugc duy tri tir
1.500 — 4.500 t& bao/mL va bat dau ting dan dén
ngay thir 12 khoang 6.500 t& bao/mL, sau d6 duy tri
& mat do tio nay cho dén hét chu ky uong. Hang
ngay, khoang 30% lugng nudce trong moi x6 wong
4u trung duoc thay bang cach hut ra ngoai qua ludi
loc tdo 5 um. Thoi gian thyc hién ctia moi thi
nghiém 1 25 ngay, cho dén thoi diém ma 4u tring
chuén bi chuyén sang giai doan song day.

2.4 Thinghi¢m 2: Anh hudng ciia mat do
wong Au trang khac nhau Ién ti 1¢ séng va ting
trudng cia ciu gai

Thi nghiém duoc bé tri hoan toan ngiu nhién véi
4 mat d6 wong khac nhau gdbm NTI1: 0,5 con/mL,
NT2: 1,0 con/mL, NT3: 2,0 con/mL va NT4: 4,0
con/mL. Mdi nghiém thirc dugc bb tri 3 1an lap lai.
Au tring & tat ca cac nghiém thie duoc cho an két
hop 3 loai tao N. oculata + Thalassiosira sp. + C.
gracillis (ty 18 1:1:1), két qua tot nhét tir thi nghiém
1 va dugc duy tri & mat d¢ khoang 6.500 té bao/mL.
Diéu kién thi nghiém, cham soc, quan Iy nhu mo ta
¢ thi nghiém 1.

2.5 Cic chi tiéu danh gia sy phat trién cia
Au trung ciu gai

Qua trinh phat trlen bién thai qua cac giai doan
trong qué trinh vong du tring cau gai den dugc thuc
hién theo phuong phép cta Dautov and Dautova
(2016) va Rahman et al. (2014).

Hinh 1: Au trung ciu gai. (a) chi¢u dai tong ciia
au trung, (b) chiéu dai than, (c) chiéu rong thin
va (d) chidu dai tay
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Ty 18 song, ting truong vé kich thudc dudng
kinh va bién thai cua 4u trung cau gai dugc dinh
lwong, quan sat va do dat 3 ngay/lan vao cic ngay
tha 1,3,5,9,12, 15, 19 va 25. Kich ¢& vé chiéu dai
téng (mm), chiéu dai than (mm), chiéu rong (mm)
than 4u trung va chiéu dai tay (mm) dugc thé hién
qua Hinh 1. Au tring dugc dinh lugng bang cach thu
100 mL nude tryc tiép tir x6 wong (c6 suc khi) bang
cde thity tinh 100 mL, sau d6 c6 dic con khoang 30
mL. Au tring duge dém dudi kinh hién vi di voi
cac ngay thir 1 dén ngay thtr 5, sau do c6 thé nhin
bang mat thuong. Qué trinh duoc 1dp lai 3 1an cho
mdi lan dinh lugng.

Céc yéu t& méi truong nhu nhiét do, pH, oxy hoa
tan dugc do kiém tra theo ddi hang ngdy vao luc
8h00 va 14h00 bang may do da chi tiéu (HANNA,
HI 98196, Rumani).

2.6 Phwong phap xir Iy s6 liéu

Céc s6 liéu thu thap duoc tinh toan gia trj trung
binh va d6 léch chuin bing chuong trinh Excel
2007. Su khac biét vé ting truéng chiéu dai cua 4u
tring qua cac dot thu mau dugc phan tich danh gia
bang phwong phép kiém dinh phuong sai One-
ANOVA (phdn mém SPSS 16.0, SPSS Inc.,
Chicago. IL, USA) va phép thtr Tukey & muc y
nghia p<0,05.

3 KET QUA VA THAO LUAN
3.1 Cac yéu t6 mi truwomg

Céac yéu t6 moi trudong nhu nhiét do sang va
chiéu khong c6 sy bién dong 16n va duogc duy tri
27,0 — 28,0°C do thi nghiém duoc bb tri trong trai
thuc nghiém, pH dao dong tir 6,5-7,2 va oxy hoa tan
trong khodng 6,5 — 7,5 mg/L do cac x6 wong c6 suc
khi lién tuc. Trong thi nghiém nay, 4u tring cu gai
duoc cho an tao tuoi va mdi ngay, bé nudi dugc thay
nuée khoang 30% thé tich nudce, do d6 chit lwong
nude trong bé luén duge duy tri & mirc 6n dinh va
thich hop cho sy phat trlén clia 4u trung cAu gai. Két
qua cho thiy cac yéu té (thuy ly déu trong khoang
thich hop cho sy phat trién binh thuong ciia cau gai
den.

3.2 Qua trinh bién thai ciia 4u tring ciu
gai den

Quaé trinh phat trlen va bién thai chuyén giai
doan ciia du trung cau gai den trong thoi gian thi
nghiém 1 dwoc thé hién trong Hinh 2. Khoang 30 h
sau khi d¢é, xuét hién 4u tring pluteus 2 tay (Hinh 2
b) va sau 48 h, h¢ tiéu hoa, bao tir dugc hinh thanh
va 4u tring bt dau an phiéu sinh thuc vat; 2 tay,
chidu dai va chiéu rong than bat dau phét trién dat
kich ¢& 16n nhét tir thir 5 dén L ngay thtr 7 sau khi wong
(Hinh 2c, d), sau d6 giam dan va bién mét trudc khi
chuyén xudng giai doan sng day (Hinh 2e, f). Két
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qua quan sat trong sudt thoi gian wong cho thdy dén
ngay thir 25 thi 2 tay ctia nhi€u au trung bat dau bién
mat va nhi€u au tring c6 bi€u hién xudng day sau

a
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khi tét suc khi. Cho nén day Ia thoi diém thich hop
d€ chuyén sang giai doan wong tir au trung bam 1én
cau gai giong.

Hinh 2: Qua trinh blen thai chuyen giai doan cua iu trung ciu gai den. a: u tring 30 h sau khi no; b:
au trang ngay thir 3, 2 tay | bat dau phat trién dai ra; c, d: 4u trung ngay thir 5 va thir 7, 2 tay bat dau
phat trién dai hon; e va f: 4u tring ngay thir 23 va 25, 2 tay ngin lai va bit diu chuyén giai doan song
day; bar: 50 pm

Tuong ty két qua quan st qué trinh phat trién va
bién thai ciia 4u tring cau gai den boi Dautov and
Dautova (2016), 4u tring cau gai den trong nghién
ctru nay chi phat trién dén giai doan 2 tay, sau d6
giam dan va bién mét trudc khi xudng bam day va
phat trién thanh gidng.
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3.3 Anh hwéng két hop ciia cac loai tio
khac nhau lam thirc an Ién ty 1€ song va tang
trwéng cia au trung cau gai

Bang 1 trinh bay ty 1¢ song va ting trudng cua
4u trung cau gai uong bang cac loai tao khac nhau.
Két qua cho thay ty 1¢ sdng ciia au tring cau gai ¢
cac nghiém thirc khac nhau c6 ¥ nghia thong ké
(p<0,05) sau 25 ngay uong. Trong do, ty 1& séng cao
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nhit 12 & nghiém thirc cho an két hop 3 loai tao N.
oculata, C. gracillis va Thalassiosira sp. la
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60£1,5% va thap nhét 1a ¢ nghiém thirc cho an két
hop 2 loai tdo N. oculata va C. gracillis (40+4,6%).

Bang 1: Ty 1¢ song va ting truéng cia Au trung ciu gai sau 25 ngay wong

o en . Nghiém thirc
Chi tiéu theo doi NT1: N+C NT2: N+T NT3: T+C____ NT4: N+T+C
Ty I¢ séng (%) 40.054.6° 46,0-1.4° 55,041.0° 60.041.5°
Chidu dai tong (mm) 023£001°  0,24+0,014° 0.2320,007° 0.1920,01°
Chiéu dai than (mm) 0,130,012 0,123+0,0012 0,122+0,012 0,143+0,01°
Chidu rong than (mm) 0.123£0,003* 012120002  0,126+0,002° 0.12840,002°
Chidu dai tay (mm) 0.17:£0,02% 0.16£0,02° 0.1540,01° 0.2140,01°

Cdc ky tir a, b, ¢ trong cing 1 hang giong nhau thi khdc biét khong cé ¥ nghia thong ké ¢ mize P < 0,05. Céc 56 liéu thé
hién gia tri trung binh va dé léch chuan (TB£SD); Nanochloropsis oculata + Chaetoceros gracillis (N+C), N. oculata +
Thalassiosira sp. (N+T), Thalassiosira sp. + C. gracillis (T+C), N. oculata + Thalassiosira sp. + C. gracillis (N+T+C).

Ty 1& séng cua 4u tring cdu gai c6 xu hudng
giam dan trong thoi gian wong (Hinh 3). Au tring
bat dau chét nhiéu vao ngay thir 3 va thir 19, dac biét
1a NT cho an két hop tao N. oculata va C. gracillis
cho ty 1¢ séng thap nhat Au trung giam nhiéu vao
ngay thir 3 ¢6 thé do 4u trung bt dau chu ky dinh
dudng ngoai bang cach sir dung phiéu sinh thyc vat
nhu tao lo limg. Cho nén viéc sir dung loai tao co

kich ¢& phu hop 1a rat quan trong. Ty 1é sdng ciia du
tring giam nhiéu co thé 1a do sy khong phu hop cia
1 trong 2 lodi tao N. oculata va C. gracillis. Ty 1&
song clia 4u tring cau gai den trong nghién ctru nay
thip hon so v&i nghién ctru cua Jose et al. (2007) khi
uong 4u trung cau gai Echinometra mathaie cho in
két hop tao Isochrysis galbana va C. calcitrans
(79,0£2,08%), tdo C. calcitrans (60%) va chi 40%
khi cho &n tdo Nanochloropsis sp. sau 22 ngay wong.

120
100
9
<80
o0
=
\(8 J.\
:2. 60 —o—N. oculata + C.gracillis
= —»—N. oculata + Thalassiosira sp.
40
—a—Thalassiosira sp. + C. gracillis
20 —o—N. oculata + Thalassiosira sp. + C. gracillis
0
1 3 5 9 12 15 19 25
Thaoi gian (ngay)

Hinh 3: Ty 1¢ sdng ciia 4u trang ciu gai theo thoi gian wong nudi

Chiéu dai tong cta au tring & cic nghiém thirc
khac nhau ¢ ¥ nghia thong ké sau 25 ngay wong,
trong d6 4u tring & NT4 phét trién va bién thai
nhanh va ngin nhét (0,19+0,01 mm/con) va khac
biét c6 y nghia théng ké (p<0, 05) so v6i cac nghiém
thirc con lai (Bang 1, Hinh 4). Db thi & Hinh 4 cho
thdy chiéu dai téng cua 4u tring tang dan tir ngay
thir 1 dén ngay tht 5 sau d6 giam dan dén khi két
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thiic thi nghiém. Au trung dat kich thudc trung binh
cao nhat (0,41+0,05 mm/au trang) & nghiém thirc 4
khi cho 4u tring cdu gai an két hop 3 loai tao
(N+T+C) va khac biét c6 ¥ nghia théng ké (P<0,05)
so véi cac nghiém thirc con lai. Chiéu dai than va
chiéu rong ctia du tring c6 xu huéng ting dan dén
cudi chu ky wong (d6 thi Hinh 4, 5) va dat kich c&
16n nhat & NT4 (0,143+0,01 mm/con) va khac biét
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so v&i cac nghiém thuc con lai (Bang 1). Trong khi
d6, 4u tring & 3 nghiém thire cho an két hop 2 loai
tao thi c6 kich ¢& twong duong nhau va khac biét
khong c6 ¥ nghia thong ké sau 25 ngay uong.

Tuong ty chidu dai tong, chiéu dai tay 4u tring
tang tir ngay 1 dén ngay thir 5, sau do6 au trung ticp
tuc bién thai bang cach giam dan kich thude (chu
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yéu 1a kich thudc cia tay) tir ngay thir 9 va dén khi
két thuc thi nghiém, thip nhat ¢ nghiém thuc 3
(0,15+0,01 mm/con) va khac biét c6 y nghia théng
ké (p<0,05) so voi nghiém thirc 4, tuy nhién khong
khac biét so voi cac nghiém thic con lai (Bang 1,
Hinh 5). Chiéu dai tay giam dan cho thdy au trung
dang phat trién va bién thai qua cac giai doan.

@ N+C
=T+C

m N+T
N+T+C

Thoi gian (ngay)

0,16 -
# N+C

=T+C

EN+T
N+T+C

0,14 -
0,1
0,08

0,06

Chiéu dai than (mm)

0,04

0,02

12

12 15 19 25

Thoi gian (ngay)
Hinh 4: Ting truwéng vé chiéu dai tong va chiéu dai than ciia Au trung. N+C: N. oculata + C. gracillis;

N+T: N. oculata + Thalassiosira sp.; T+C: Thalassiosira sp. + C. gracillis va N+T+C: N. oculata +
Thalassiosira sp. + C. gracillis
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Hinh 5: Ting truwéng vé chiéu dai tay va chiéu rong than ciia 4u trung. N+C: N. oculata + C. gracillis;
N+T: N. oculata + Thalassiosira sp.; T+C: Thalassiosira sp. + C. gracillis va N+T+C: N. oculata +
Thalassiosira sp. + C. gracillis

3.4 Anh huéng ciia cic mat do wong Au
trung khac nhau Ién ty 1¢ séng va ting truéng
ciia 4u tring

Qua trinh bién thai va phat trién cta 4u tring
trong thi nghiém nay tuong ty trong thi nghiém 1.
Trong suot thoi gian wong au trung cau gai ciing chi
phat trién dén giai doan 2 tay. Cac mat do wong khac
nhau khong anh huéng dén sy phét trién cac giai
doan cua du trung. Két qua nghién ctru ndy tuong tu
két qua nghién ctru ctia Suckling et al. (2018) tac gia
cho rang khong c6 su khac biét c6 ¥ nghia thong ké
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vé ty 1¢ phat trién céac giai doan cua au trung cau gai
Psammechinus milias va Paracentrotus lividus &
cac mat d6 khac nhau tir 1 dén 4 con/mL.

Ket qua sau 25 ngay wong (Bang 2) cho thiy ty
1¢ séng cuia 4u trung bién dong rat 16n va khac nhau
¢6 ¥ nghia thong ké giita cac nghiém thirc, trong d6
ty 1¢ song dat cao nhét 1a & nghiém thirc 0,5 con/mL
(62+2,0%), ké dén 1a nghiém thic 1 con/mL
(55+1,0%) va thap nhat 4 nghiém thirc 4 con/mL
chi c6 9,0%. Nhu véy cho thdy ty 1& song cua au
tring twong quan ty 1€ nghich véi mét d¢ wong cua
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4u trung, mat do wong cang cao thi ty 1& séng cang
thip. Diéu nay co thé 1a so su canh tranh vé thirc dn,
mic di lugng tao trong cac bé wong duoc duy tri va
cho an mdi 1 ngay/lan. Tuy nhién quan sat va dém
mat d6 tdo & cac nghiém thirc c6 mat dd wong du
tring cao (nghiém thirc 4) thi mat s6 té bao tao giam
nhanh sau khi cho an 24 h. Két qua nay cho thay néu
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wong 4u tring & mat do cao thi can phai tiép tuc
nghién ciru thém vé mat do tao va tan suét cho an.
Theo Coleen et al. (2018), néu uong u tring & mat
do cao (4 con/mL) thi nén sang thua mét d¢ wong ¢
ngay thtr 13 dé ndng cao ty 18 séng cia du trung cau
gai Psammechinus miliaris and Paracentrotus
lividus tru6e khi chuyén sang giai doan séng day.

Bang 2: Ty 1¢ séng va ting trudng ciia Au tring ciu gai sau 25 ngay wong & cac méat dd khac nhau

Chi tiéu theo doi

Nghiém thirc mat 3 wong (Au tring/mL)

0,5 1 2 4
Ty 1¢ song (%) 62,0+2,0° 55,0+1,0° 20,042,1° 9,0+1,09
Chiéu dai téng (mm) 0,21+0,02° 0,24+0,05° 0,28+0,05° 0,28+0,04°
Chiéu dai than (mm) 0,15+0,005° 0,14+0,01° 0,130,004 0,12+0,003°

0,13+0,002°
0,14+0,012°

Chiéu rong than (mm)
Chiéu dai tay (mm)

0,13+0,008°
0,19+0,023°

0,13+0,003°
0,18+0,01°

0,12+0,01?
0,19+0,05°

Cdc ky tw a, b, ¢ trong cing 1 hang khdc nhau thi khdc nhau c¢é ¥ nghia thong ké & mire P < 0,05. Céc 56 liéu thé hién

gia tri trung binh va do léch chuén (TB+SD)

Hinh 6 cho thiy ty 1& song cua au tring ¢ xu
huéng giam dan dén cudi chu ky wong. Trong do,
thap nhét luon xay ra & nghié¢m thirc 4 (4,0 con/mL).
Au tring bét diu chét nhiéu & nghiém thirc mat d6 2
con/mL va 4 con/mL sau ngay thir 15 va khac biét
c6 y nghia thong ké (p<0,05) so v6i cac nghiém thire
con lai. Két qua cho thiy nén wong 4u tring ¢ mat

120
100
é 80
)
[=} 7
o 60 —e—(),5 4u trung/mL
:2’ ——1 4u trung/mL
= 40 2 4u tring/mL
——4 4u trung/mL
20
0

9

do thép tir 0,5-1,0 con/mL. Tuwong ty Kkét qua nghién
clru ciia Buitrago et al. (2005), khi wong au tring &
mat d6 1,0 con/mL cho ty 1& séng cao nhat (76,0%)
sau 13 ngay wong. Téc gia ciing khuyén khich néu
wong Au tring cau gai Lytechinus variegatus 16n hon
1 con/mL s& lam giam ty 1¢ sdng va san luong 4u
tring trong san xuat.

12

15

19 25

Thoi gian (ngay)

Hinh 6: Ty 1¢ séng ciia 4u trang trong thoi gian wong nudi véi cac mat do khac nhau

Hinh 7 thé hién sy tang truong vé chiéu dai tong
clia 4u tring sau 25 ngdy wong & cac mat do khac
nhau. Két qua cho thiy kich thudc vé chidu dai tong
clia 4u triing tang dan tir ngay thir 1 dén ngay thi 5,
va dat kich thude trung binh cao nhét (0,46+0,05
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mm/4u trung) ¢ nghiém thirc 1 con/mL va khéc biét
c6 y nghia thong ké (p<0,05) so v6i cac nghiém thirc
con lai. Au tring tiép tuc bién thai bang cach giam
dan kich thudc tir ngay thir 9 va dén khi két thuc thi
nghiém thi 4u tring & nghiém thirc 0,5 con/mL cho
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két qua ngén nhét va khac biét c6 y nghia théng ké
(p<0,05) so voi cac nghiém thirc 4 con/mL, nhung
khac biét khong c6 y nghia thdng ké so véi cac
nghiém thtrc con lai (nghiém thirc wong mat do 1,0
va 2,0 con/mL). Két qua nghién ctru ndy tuong tu
két qua nghién ctru ctia Coleen ef al. (2018), khi
wong Au tring cau gai Psammechinus miliaris and
Paracentrotus lividus & cac mat d0 khac nhau c6 anh
hudng dén sy phat trién kich thudc cta 4u tring va
wong au tring & mat do 4 con/mL cho 25% ty 1¢ song
thap hon so véi nghiém thirc wong 1,0 con/mL.

Su ting truong vé chidu dai than va chidu rong
than cda au tring sau 25 ngay wong dwoc thé hién
qua Bang 2 va Hinh 7, 8. Két qua cho thay kich
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thude vé chidu dai va chiéu rong than cta 4u trang
¢6 xu huéng tang dan dén hét chu ky wong, dat kich
thudc trung binh cao nhit (0,141+0,008 mm/au
trung) & nghiém thirc 0,5 con/mL va khac biét co ¥
nghia so voi nghiém thiic 4 con/mL, tuy nhién
khong khac biét voi cac nghiém thirc con lai.

Chiéu dai tay cua 4u trung ting dan tir ngay thi
1 dén ngay thtr 5, va dat kich thudc trung binh cao
nhit (0,340+0,03 mm/du tring) ¢ nghiém thic 1
con/mL. Chiéu dai tay trung binh cia 4u tring bét
diu giam dan tir ngay th 9 va dat ngin nhét 1a ¢
nghiém thtc 0,5 con/mL (0,140+0,012 mm/Au
trang) va khac biét c6 ¥ nghia théng ké (P<0,05) so
véi cac nghiém thirc con lai.
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Hinh 7: Ting trwéng vé chidu dai tdng va chiéu dai than caa Au tring

75



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Tap 55, 86 3B (2019): 67-78

0,16 7 w05 4u trang/mL
0.14 =1 au trung/mL
5 s A \

2 4u trung/mL -
~ , '
€ 0.12 4 #4autrung/mL _ 4 i
E b ] — h;

- "
~ = i i L
e e e
J £ e e £
g 0l £ e e e e
= = T R SR e e
= : ¥ a5 T T P
< 0.08 - A A HE e e {4
5 o e e PO i iz
= fon i P P s P
@ e e = =g e T

o 3 T e e 15
0 .06 - o o o Y it e
= 9 S ey T e T T
- (e e T 2 T e
= e a5 T T P

i s s T i
= 0,04 1 i e i e i
“«D > £ L L LY e
= R R iz e T
= i T T bt e
O 0,02 - o] a5 T T P
’ e e b L T
e a5 T T P
: i i i £
0 - P A e LA R
Thoi gian (ngay)
0,4 - ® 0,5 4u tring/mL

=1 éu trung/mL
%2 4u trung/mL
4 au trung/mL

AL

R
s

AT

T

9

[—
[\
—
()]
—
\O
N
()]

Thoi gian (ngay)

Hinh 8: Tiing truwéng vé Chiéu rong thin va chiéu dai tay ciia 4u trung

Két qua nghién clru nay cho théy 4u tring lo ling
clia ciu gai den phat trlen va bién thai trude khi
chuén bi xuong g1a1 doan song day khoang 25 ngay
uwong. Trong giai doan nay, viéc chon lya cac loai
tao ¢o kich ¢& va ham lugng dinh dudng phu hop
déng vai trd quan trong dén ty 16 séng va phat trién
clia du trung. Cac loai tao sir dung trong nghién ctru
nay déu co kich ¢& (2-50 pm) phu hop voéi kich ¢&
miéng cia au trung cau gai den va da s dung rong
rii cho wong 4u tring cua nhiéu loai cau gai trén thé
gidi. Su khac nhau vé ty 1& séng ¢ cac nghiém thirc
trong thi nghiém 1 c6 thé 1a do thanh phan dinh
dudng, dac biét 1a cac axit béo cao phan tir khong no
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dong vai trd quan trong trong s phét trién, bién thai
va ty 1¢ sdng ciia du tring ciu gai (Cook ez al., 2007;
Carboni et al., 2013). Tuy nhién trong két qua nay,
chung khong c6 phan tich thanh phan dinh dudng
cling nhu ham luong axit béo cta cac loai tao khi
cho an. Day c6 thé 1a van d& co thé tap trung nghién
ctru trong thoi gian toi dé cai thién ty 18 song va nang
sudt cla cdu gai den. Bén canh do, ngudn dinh
dudng cung cip cho ciu gai b me thanh thyc trude
khi sinh san cling dong vai tro quan trong quyét dinh
dén thanh phan dinh dudng va ham luong fatty acid
trong giai doan 4 4u trung nén s€ anh huong dénty 18
song va bién thai ctia au tring ciu gai (Cook et al.,



Tap chi Khoa hoc Truong Pai hoc Can Tho

2007; Carboni et al., 2013). Ngudn cau gai bd me sir
dung cho sinh san trong nghién ciru nay dugc thu tu
tu nhién, do d6 khong kiém soat va danh gia dugc
chét lwong thanh phan dinh dudng thirc dn cua bd
me trong ty nhién. Cho nén, & nghiém thirc cho dn
két hop 3 loai tao khac nhau c6 thé b trg va bd sung
cho nhau mét s6 thanh phan dinh dudng quan trong
dan dén ty 1& song & nghiém thic nay tot hon so voi
cac nghiém thirc con lai.

Két qua nghién ctru nay con cho thiy duoc mat
d9 wong c6 vai tro quan trong anh hudng dén ty 18
sdng cua 4u trung cau gai den. Mac du khong c6 sy
anh hudng vé ty 186 cc giai doan phat trién, nhung
ty 18 sdng cla 4u trung & nghiém thirc c6 mat do 2
con/mL va 4 con/mL thip co thé 1a do su canh tranh
vé khong gian do va cham trong qud trinh suc khi
1am co thé ctia 4u tring bi thwong dan dén ty 16 chet
cao. Ciing theo Buitrago ez al. (2005), khi vong 4u
tring & mat do 16n hon 1 con/mL thi kha ning du
trung bi bién dang, cac tay bi cong va dan dén ty 1¢
chét 1a rét cao.

4 KET LUAN VA PE XUAT

Ty 1¢ sdng cua au tring cau gai den dat cao nhat
(60,0%), tang truéng va bién thai tot nhat & nghiém
thire cho an két hop 3 loai tao Nannochloropsis
oculata, Chaetoceros gracillis va Thalassiosira sp.
sau 25 ngay vong.

Ty 1é sdng cua 4u tring cau gai den dat cao nhat
khi wong ¢ mat do 0,5 con/mL (62%). Tang trudng
vé kich thudc chiéu dai tong va than cia 4u tring
cau gai den bi anh huong khi vong u tring & mat
d6 4,0 con/mL.

Nén wong 4u tring & mat d6 0,5 con/mL két hop
cho an 3 lodi tdo Nannochloropsis oculata,
Chaetoceros gracillis va Thalassiosira sp. la phu
hop trong qué trinh san xuét gidng cau gai den.

Tiép tuc nghién ctru anh hudng cua ché do cho
an, cac mat do tao khac nhau 1én ty 1¢ séng cua du
tring cau gai den va nghién ctru anh hudng cia cac
yéu t6 moi treong nhu nhiét d6 va d6 mén 1én qua
trinh bién thai cua 4u tring cau gai den.
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