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TOM TAT

Hai sam vu (Holothuria nobilis Selenka, 1867) 1a loai dong vat da gai quy hi€ém va c6 gia tri kinh té€ cao.
Hién nay, hai sam vu bi khai thac nhiéu dé 1am thuc an, thudc chita bénh cho con nguoi dan dén
ngudn loi bi can kiét. Nghién cttu nay thir nghiém kich thich sinh san hai sdm vi bing hormone tai t3
hop Neurohormone relaxin-like gonad-stimulating peptide (RGP) va thitr nghiém wong nudi au trung
hai sam vu bang cac loai thitc an va mat d¢6 khac nhau. 4 nong ¢6 hormone RGP: NT1 (d6i chimng chi
tiem 1 pl AFSW, tuong ung 0 pg/kg), NT2: (25 pg/kg), NT3: (50 ng/kg) va NT4: (75 ug/kg) dugc st
dung dé kich thich sinh san va theo doi hoat dong dé trimg sau khi tiém, xac nhjé,m thoi gian hiéu tng
hormone, ty 1é dé, ty 1é thy tinh, t 1& n® va thoi gian bién thai phat trién phoi. Au trung sinh ra duoc
thir nghiém nuoi bang céc loai thitc an, mat do va gia thé bam khac nhau. Két qua cho thay, hai sam va
duoc kich thich sinh san t6i tu & ndong do6 hormone stt dung 75 png/kg, dat ty leé dé 66,7%, ty lé thu tinh
81,5%, ty 1é nd 82,5%. Thirc an thich hop cho 4u tring giai doan troi ndi 1a t6 hop vi tdo don bao (1,5 x
10*tb/ml), & mat do wong 4u trung tot nhat 1a 600 con/1 dat ty 1é song 27,5% va giai doan xudng day la

vi tdo @4y don bao Navicula sp. quét trén gia bam ton nhua dat ty 1é song 16% .

Tir khéa: Au trung noi, 4u trung bam, hai sam v, sinh san, hormone t4i t6 hop (RGP).

1. DAT VAN BE

Hai sam 12 mot trong nhitng dong vat bién sé
httu 2 gia tri dac biét phuc vu loi ich cho con
nguoi. La dong vat bién cung cdp thic an va
nguyén lieu dé san xuit mot s6 loai thuoc dinh
duong cho con nguoi [1-4]; dong thoi 1a moét trong
nhimng thanh vién ctia bién xtt ly cac chat 6 nhiém
moi truong bién bang cach st dung cac chat huu
co trong méi truong nudc bién [5, 6]. Trong do,
hai sam vu (Holothuria nobilis Selenka, 1867) la
mot trong nhitng loai hai sdm cé gia tri cao nhat.
Tai thi truong Hong Kong (Trung Qudc), gia thi
truomg hai sim vu ting lién tuc tir 192 USD/kg vao
nam 2011 tang 219 USD/kg vao nam 2016 [7].

Hai sam vt phan bé tir ving bién Madagascar
dén bién Do & phia Tay, ngang qua quin dao
Easter & phia Dong va tir Nam Trung Quéc dén
phia Nam ctia quan dao Lord Howe, khap phia Tay
va trung tam Thai Binh Duong dén ddo Polynesia
(8. O Viét Nam, chung phan b6 rong doc theo
bién tir Bic vao Nam, nhiéu nhat 1a cac ving bién
dao Nam Trung bo nhu dao Truong Sa (Khanh
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Hoa), dao Phu Quy (Binh Thuén), Con Pao (Ba
Ria Viing Tau) va dao Phu Quéc (Kién Giang) [9].

V6i nhitng gia tri hap dan, hai sam vu bi khai
thac qua nhiéu khong kiém soat dan dén nguédn loi
can kiét va duoc Té chic Bao ton Thién nhién
Quoc té (IUCN) xép loai nguy cap can dugc bao
ton. Mot trong bién phap hiéu qua nhat dé phuc
hoéi nguédn loi cac doi twong quy hiém la nghién
ctu sinh san nhan tao, cht déng sinh san tao dugc
con giong. Nghién ctru nay trinh bay cac két qua
da thuc hién vé sinh san hai sam va bing
hormone téi t6 hop (RGP) tai Nha Trang, Khanh
Hoa, bao gém ndéng do hormone kich thich, qua
trinh phat trién phoi va bién thai 4u trung, vong
nudi au trung giai doan ndi va giai doan 4u trung
xuéng day bam bang cac loai thic an khac nhau,
mat do wong khac nhau va gia thé bam khac nhau.

2. PHUONG PHAP NGHIEN CUU

2.1. Thoi gian, dia diém va déi tuong nghién
ctru

- Thoi gian: Tir thang 2 nam 2021 dén thang 6
nam 2021.

- bia diém: Trung tdm Nghién cttu va Phat
trién nuoi bién, Vién Nghién ctru Nudi trong Thay
san III (Nha Trang, Khanh Hoa).
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- béi trong nghién ciu: Hai sam va (Holothuria
nobilis Selenka, 1867), 4u trung hai sam vu giai
doan néi (Aurilaria - 3 ngay tudi dén 14 ngay tudi
sau thu tinh), 4u trung hai sam vu giai doan xuéng
day (Doliolaria dén Pentactula - 15 ngay tudi dén 30
ngay tudi sau thu tinh).

2.2. Phuong phap nghién cttu

2.2.1. Thu méu hai sam vii bo me va diéu kién
Ty gy

Hai sam va (H. Nobilis), (n=72), c6 khai luong
trung binh 1.800 + 300 g va chiéu dai 28 cm, khoe
manh, mau sic tuoi sang duoc thu thap tir ddo
Truong Sa (11°26° Vi do bac va 114°20° Kinh do
dong) thuoc tinh Khanh Hoa bang phuong phap
lan vao thang 2 nam 2021. Céac ca thé b6 me nay
nhanh chong dugc dua vao bé thong thuy co thé
tich 30 m® dat trong tau danh bat cho dén dao Phu
Quy - cang Phan Thiét (Binh Thuan) trudc khi
duoc dua vao bao ni 16ng (30 x 50 cm chita nudc
bién sach chiém 30% thé tich bao bom oxy va dit
trong thung x6p kich thudc 50 x 70 x 50 cm) gitr
nhiét do 6n dinh 20 - 22°C bang d4 lanh trong suét
thoi gian van chuyén bang xe vé Trai thi nghiém
Trung tAm Nghién cttu va Phat trién nu6i bién Nha
Trang, Vien Nghién ctru nuoi trong Thuy san II1.

Hormone gonad stimulating peptide (RGP)
duoc san xuat tai Pai hoc Sunshine Coast (USC -
Uo) bing ky thuat tai t6 hop [10]. Hormone RGP
duoc gitr trong ta lanh 4m sau -20°C tai Phong thi
nghiém Trung tam Nghién cttu va Phat trién nuoi
bién Nha Trang du6i dang dong kho. Khi st dung
duoc pha loang véi nudc bién qua loc tiét trung
(AFSW) trudc khi tiém vao timg ca thé hai sam vu
b6 me.

2.2.2. Phuong phédp kiém tra do thanh thuc hai
sam vii bo me trirdc khi kich thich sinh san

St dung kim tiém d¢ dai mai kim 1a 2 cm, dua
mii kim vao mot bén than hai sim v, vi tri nay
bang 1/3 chiéu dai co thé tinh tir miéng ctia hai
sam vu, dat mai kim chéch huong 45° so voi co thé
hai sam, sau d6 tir tir rat mau tuyén sinh duc dé
kiém tra. Quan sat t€ bao sinh duc cta hai sam va
dudi kinh hién vi Olympus CX31 (Nhat Ban) co6 do
phong dai 100 va 400. C4c giai doan phat trién clia
té bao sinh duc hai sam vu duoc phan biét theo

Conand (1993) [11] va Ramofafia va cs (2000) [12].
B6 me c6 trimg voi kich thude duong kinh 1om 50
pm va tinh hoat dong manh [11, 12] duoc tuyén
chon dé 1am b6 me cho thi nghiém kich thich sinh
san.

223 Kich thich hdi sam sinh sin bdng
hormone tii t6' hop (RGP)

Truéc khi kich thich sinh san, hai sam va bo
me duoc rita sach bing nudc bién loc sach va dat
ngau nhién vao ciac bé thi nghiém 300 lit
composite hinh tron voi mat do 6 con/bé (ty 1é duc
cai 1: 1) v6i suc khi lién tuc. Thi nghiém c6 4
nghiém thitc (NT) tuong tng véi 4 ndéng do
hormone RGP duoc st dung: NT1 (d6i ching chi
tiem 1 pl AFSW, tuong tmg 0 ng/kg); NT2: (25
ng/kg); NT3: (50 ng/kg) va NT4: (75 pg/kg). Moi
nghiém thtrc duoc 1ap lai 3 1an. Theo doi hoat dong
dé trimg ctia hai sam v bo me sau khi tiém, xac
dinh thoi gian hiéu tng hormome, ty lé dé, ty lé
thu tinh, ty 1é nd va thoi gian bién thai phat trién
phoi, 4u tring.

224 Thu mau quan sit qud trinh phat trién
phoi, phat trién du trung hdi sam vii

Hai sam va bé me duoc kich thich sinh san
trong moi trudong nudc, 1ldy mau tring thu tinh
trong moi truong nudc (10 mau) dé quan sat trén
kinh hién vi quang diéen OLYMPUS CX31 (Nhat
Béan) do phong dai 400 va ghi nhan thoi gian bién
thai va phat trién phoi, cac giai doan 4u trung.

2.2.5. Uong nudi du trung giai doan noi

Sau 3 ngay sinh san, trimg thu tinh phat trién
thanh 4u trung giai doan tr6i ndi Auricularia, giai
doan nay duoc chia lam 3 thoi ky: tién, trung va
hau ky v6i nhitng diac diém va hinh thai khac
nhau. Giai doan nay kéo dai 14 -15 ngay uwong &
nhiét do 28-29,5°C.

- Thi nghiém lua chon thic an thich hop cho
au trung hai sim vu giai doan néi: Thi nghiém
gom 3 nghiém thicc (NT): NT1: (két hop 3 loai tdo
don bao la Nannochloropsis, Tetraselmis va
Isochrysis voi ty lé 1: 1: 1, twong duong 10!
th/ml/mai loai); NT2: (3 loai tdo don bao + Selco;
(NT3): 3 loai tdo don bao + Selco + thitc an tong
hop - Frippak). Mat do tdo don bao 10* tb/mL theo
cac giai doan bién thai 4u trung tu tién — trung -
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hau Auricularia. Thttc dn téng hop két hop trong
cac nghiém thiac voi luong 1 g/m®. Méi nghiém
thitc 1ap lai 3 1an. Diéu kién wong va ché do cham
s6c nhu nhau: thi nghiém bing bé composite 250
lit, mat &6 wong 1.000 con/lit, & man 32-33%o, thay
nuéc hang ngay bing cach cdp bu luong nuoc
siphone bing tao don bao. Theo doi ty 1é song va
tang trudng cta 4du trung dén cudi giai doan hau
Auricularia, thoi gian theo doi 15 ngay.

- Thi nghi¢m xac dinh mat d6 uong au trung
hai sam vt giai doan néi: Au trung 3 ngay tudi giai
doan tién Aurialaria duoc dua vao bé composite
250 lit wvong & 3 mat dé6 khac nhau: 300, 600, 1.000
con/1va lap lai 3 1an. Thuc an st dung két qua cta
thi nghiém 1 va cac diéu kién cham s6c bé wong
4u trung duoc 4ap dung tuong tu, kéo dai trong 15
ngay; dong thoi theo doi dién bién cac yéu té moi
truong trong bé wong. Danh gia ty 1& song cta au
trung va tang truong 15 ngay sau thu tinh.

226, Uong nuoi du trung giai doan xuong
bam ddy

Au trung Aurilaria 14 -15 ngay tudi bat dau
thay d6i bién thai chuyén sang xuéng song day
bam vao gia thé & giai doan hau Aurilaria va tién
Doliolaria. Giai doan nay 1a diém chét doi voi au
tring hai sam v, vi nhimg thay déi vé thitc an va
gia bam khong phu hop. Viéc xac dinh thitc an va
cung cap gia thé bam phu hop 12 hét strc can thiét
dé tang duoc ty lé song clia 4u trung & giai doan
nay.

- Thi nghiém lga chon thitc an thich hop cho
du trung giai doan xuéng day bam: Thi nghiém
gom 3 nghiém thic thitc an: NT1: Tao day don bao
Navicula; NT2: Tao day don bao két hop tdo kho
Spirulina quét 1én bé mat gia bam; NT3: Tao day
don bao két hop dich tao kho Spirulina va thic dn
tong hop (Frippack) quét lén bé mat gia thé bam.
Au triung hau Auricularia (15 ngay tudi) duoc wong
trong bé composite 250 lit, mat d6 5 con/cm?® day
bé. Mat do tao day don bao navicular cung cap moi
ngay 800 — 1.000 th/mL; tdo kho Spirulina 0,25
g/m’ thic an téng hop Frippack 1 g/m®. Thi
nghiém duoc theo doi trong 9 ngay, nudc chay ra
vao voi luu luong 2 lit/phut va ngung trong thoi
gian cho an trong 1 gio. M6i nghiém thic lap lai 3

lan; x4c dinh ty lé song va tang trudng au trung va
theo doi dién bién ctia cac yéu t6 moi truong wong.

- Thi nghiém xac dinh gia thé pht hop cho 4u
triung hai sam va xuéng day bam: Thi nghiém bo
tri gom 2 nghiém thirc vé gia thé bam: NT1: Gia
bam bang ton nhua - PVC; NT2: Gia thé bam bing
tdm nhua ni 16ng. Cac gia thé bam déu cé san tao
day don bao dé lam thttc an cho 4u tring giai doan
song bam, gia thé bam duoc rai & day bé hoic
treo, hodc lam thanh khung cho vao bé wong. Mbi
nghiém thtrc 1dp lai 3 1an. Diéu kién wong va ché
d6 cham soc nhu nhau, stt dung bé composite 250
lit & wong au trung va st dung thic an (két qua
tot nhat cta thi nghiém lya chon thitc an). Nuoc
chay ra vao véi luu luong 2 lit/phut va ngung trong
thoi gian cho @n 1 gio. Xac dinh ty 1é song va ting
trudng cta 4u trung va theo doi dién bién ctia cac
yéu t6 moi truong trong bé wong nuodi.

2.2.7. Thu thap va xit Iy s6 liéu

Chiéu dai toan than hai sam vu trudong thanh
(Total Length -TL) duoc xac dinh bang thuéc kep
c6 do chinh xac 0,1 mm. Khéi luong co thé (Body
Weight - BW) duoc can bing can dong ho cé do
chinh xac 0,1 g.

Chiéu dai 4u trung duoc xac dinh doc theo co
thé bang kinh hién vi Olympus CX31]J gan trac vi
thi kinh va chup hinh dé xac dinh céc giai doan.

Ty 1é song (%) = s0 mau tai lan kiém tra/so
mau ban dau x 100.

Toc do ting truéng:

Toc do ting trudng tuyét doi voi hai sam va
giai doan 4u trung duwoc danh gida sau méi lan
chuyén giai doan: Do kich thuéc 4u tring bang trac
vi thi kinh & d6 phong dai vat kinh 40x, 10x trén kinh
hién vi. Méi lan do 10 ca thé au trung/giai doan. Toc
do tang trudng dua trén chiéu dai (au trung) va khoi
luong (con giong va con truong thanh).

Tang trudng theo kich thudc:

DGL (mm/ngay) = (Ly; - Ly) /T

Trong d6: Ly, Ly, 18 chiéu dai toan than tai
thoi diém T1 va T2; T 1a thoi gian theo déi (ngay,
T2T1).

Céc so lieu vé ty lé song cta 4u trung hai sam
v & cac giai doan duoc chuyén sang arcsine dap
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ung tinh dong nhat. Gia tri trung binh gitta cac
nghiém thirc dugc so sanh su khac biét c6 y nghia
théng ké (p<0,05) bang kiém dinh one way —
ANOVA va Posthoc test bing Tukey’s HSD trén
phan mém SPSS 22.0. Thi nghiém 3 c6 2 nghiém
thitc st dung kiém dinh so sanh cdp T-test. So6 liéu
duoc trinh bay duéi dang gia tri trung binh + do
léch chudn (SD).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua sinh san bing hormone tai té hop
(RGP)

igh Sylaw !

Hinh 1. Hoat dong sinh san hai sam vt b6 me tai Nha Trang & nhiét do nudc 28°C

3.1.1. Anh huéng cia nong dé hormone RGP
stt dung dén qua trinh kich thich hai sam sinh san

Hoat dong sinh san xay ra sau 15 - 65 phut sau
khi tiém tiy vao nong do hormone st dung (Bang
1) va hoat dong sinh san dugc nhin thiy ro rang
nhu biéu hién lac dau, co thé dung dimg va con
duc phong tinh trudc sau do con cai bat dau phong
tring (Hinh 1). Hoat dong phong tinh, dé tring
nay kéo dai trong 10 - 20 phut/1an va lip lai 3 -5 lan
trong téng thoi gian sinh san dai 60 - 65 phtt.

(A: con durc phong tinh; B: con cédi dé tring)

Bang 1. Két qua kich thich hai sam v (H.nobilis) sinh sin bing hormone tai t6 hop

Néng do hormone | S6 luong hai sam b me | Thoi gian hieéu | Tyledé | Tylethu |Tyle né
stt dung tham gia sinh san (con) tmg (phut) %) tinh (%) %)

0 ng/kg (AFSW) 18 (9 duc: 9 cai) X X X X

25 pg/kg 18 (9 duc: 9 cai) 32-60 44 4 75,5 78,2

50 pg/kg 18 (9 duc: 9 cai) 19-61 55,5 80,5 80,0

75 ng/kg 18 (9 duc: 9 cai) 15-65 66,7 81,5 82,5

Ghi chu: Autoclave Filter Sea Water (AFSW): Nudc bién loc sach tiét trung

Két qua ¢ bang 1 cho thay, mac du hai sam va
b6 me trong mua sinh san néu khong st dung
hormone hay bat ky hinh thitc kich thich nao déu
khong dé. Phuong phap kich thich hai sim vu sinh
san bing hormone 16 rang cé hiéu qua cao & 3
nong do st dung. Trong d6, & nong do st dung 75
ng/kg, hai sam va bo me cho ty lé dé, ty le thu
tinh va ty 1é né cao nhat, lan luot 1a 66,7%, 81,5 va
82,5%, so sanh voi 2 nong do¢ con lai cac ty le nay
thap hon.

3.1.2. Phat trién phoi va au trung hai sam i
(H. nobilis) tai Khanh Hoa

O nhiét do nuoc duy tri 28 — 29,5°C, qua trinh
thu tinh xay ra ngay sau khi hai sam va phéng tinh

va tring ra moi truong nudc, tring duoc thu tinh c6
kich thuéc 170,2 ym, duoc bao boc bdi mot 16p
mang trong sudt (Hinh 2.A), sau d6 qua trinh phan
cit x4y ra 2 té bao, 4 té bao, 8 té bao, 16 té bao
trong vong 180 phut sau khi tring thu tinh. Qua
trinh phat trién phoi giai doan tiép theo 1a Morula
trong vong 4 gio sau thu tinh va dat kich thudc
180,2 ym, giai doan Blastula trong thoi gian 5 gi¢
nhung kich thuoc khong phat trién, dén giai doan
Rotary blastula sau 9 gi¢ va tiép tuc dén giai doan
hau ky Gastrula két thic qua trinh phat trién phoi
sau 32 gio ké tir luc trimg thu tinh va né thanh au
trung goi 1a tién ky 4u trung auricularia c6 kich
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thudc 988,9 pym (4u trung auricularia méi né- Hinh ~ 2N), Doliolaria (giai doan xuéng day - Hinh 2P) va
2.D). giai doan Pentactula (4u trung giai doan bam), gom

Qua trinh bién théi 4u tring trai qua 5 giai doan, giai doan tién ky va hau ky (4u thé - Hinh 2R) truéc
gébm: Tién ky Auricularia (Hinh 2L), trung ky khi chuyén sang giai doan con giong Juvenile (Hinh
Auricularia (Hinh 2M), hau ky Auricularia (Hinh  2S).

Hinh 2. Phat trién phoi va bién thai 4u tring, giéng hai sam va (H. nobilis) & 28-29,5°C
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Bang 2. Thoi gian va kich thudc du trung, giong hai sam v (H. Nobilis) & 28-29,5°C

Giai doan phat trién Thoi gian Kich thuéc (um)

Trimg chua thu tinh (A) 0 - phut 153,7+18,10
Trung thu tinh (B) 0 -5 phat 170,2+7,82
2-té bao (C) 90 - phut 173,3+4,80
4-t€ bao (D) 100 - phut 178,3+4,80
8-té bao (E) 160 - phut 177,3+6,92
16-t€ bao (F) 180 - phut 181,3+6,23
Morula (G) 4 gior 180,2+9,70
Blastula (H) 5 gi 180,2+8,86
Rotary blastula (I) 9 gir 177,7+£7,16
Tién ky Gastrula (J) 16 gio 207,8+8,17
Hau ky Gastrula (K) 32 gior 275,5+18,12
Tién ky 4u trung Auricularia (L) 3- 6 ngay 523,9+73,32
Trung ky au trung Auricularia (M) 7-12 ngay 928,3+55,30
Hay ky Auricularia (N) 12 - 15 ngay 988,9+24,58
Tién ky Doliolaria (O) 16 -18 ngay 565,24+ 84,19
Hay ky Doliolaria (P) 18 -19 ngay 750,2+12,34
Pentactula (au thé-R) 19 - 23 ngay 1.120,3+14,22
Con giong Juvenile (S) 35-60 ngay 2.130,25+14,52

Qua trinh sinh sén va thu tinh ctia hai sim va
Xay ra trong moi truong nudc, thu tinh nhanh
chéng trong vong 0-5 phut sau khi dé va trai qua
qua trinh phan cat phat trién phoi trong 34-36 gior
truoc khi nd ra 4u trung vanh tai méi nd
(Auricularia). O' nhiét d6 nuéc trong hé théng bé
uwong tir 28 — 29,5°C, két qua wong 4u triing hai sam
VU trai qua céc giai doan bién thai gdbm: 4u tring
vanh tai tién ky (Early auricularia) sau khi né 2-3
ngay; au trung vanh tai trung ky (Mid auricularia) &
ngay tht 7-8; au trung vanh tai hau ky (Late
auricularia) & ngay thtt 15-16; 4u trung xuoéng day
(Doliolaria) & ngay thi 18; giai doan Pentactula &

ngay thir 19-23 ngay va con giong juvenile & 35-60
ngay.

3.2. Uong 4u trung hai sam vu giai doan néi

321 Két qud thi nghiém Ira chon thifc 4n
thich hop cho du trung hai sam wi giai doan noi

Ciing giong nhu mot so loai hai sam khac, au
trung hai sam va giai doan Aurilaria (3 ngay tudi)
duoc cho dan biang mot s6 loai thic an khac nhau
nham lua chon duoc thic an thich hop cho giai
doan nay qua danh gia ty lé song va ting truéng
cta 4au trung. Két qua thi nghiém duoc thé hién &
bang 3.
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Bang 3. Ty le song (%) va chiéu dai (um) &u triing ndi hai sim vu sir dung céc loai thitc 4n khac nhau

Thoi Ty lé song (%) cta au trung ndi Chiéu dai (um) cta 4u trung néi
gia\n NT1 (n=3) | NT2 (n=3) NT3 (n=3) NT1 (n=3) NT2 (n=3) NT3 (n=3)
(ngay)
1 100 + 0,0° 100+ 0,0 100 +0,0° 4463+18,1° | 4463+18,1° | 446,3+18,1°
3 93,8 + 8,0° 89,6+ 2,1° 93,8 +£2.,5° 652,0412,2° 651,0+11,3° 650,7+7,9®
6 90,9+7,5° | 72,97+7.8" | 83,5+7,0" 752,0 £ 9,8° 750,7+6,1° 747,0+7,5°
9 82,7+6,5° 69,1 +4,9° 66,4 + 5,5 843,7+18,7° 840,0+10,8" 829,7+15,9°
12 72,9+55° 55,246,3" 52,1 +8.9° 951,0+8,9° 938,3+7,9° 932,3+10,4°
15 27,5+7,9° 12,8 +5,5° 92+22° 538,749,0° 538,0+7,6° 539,7+9,3°

Ghi chi: NT1: (N. occulata + C. muellerii + I. galbana); NT2: (N. occulata + C. muellerii + I. galbana +
Protein selco); NT3: (N. occulata + C. muellerii + I. galbana + Protein selco va Frippack); so liéu thé hién
gid tri trung binh trong cung hang trong cung mot chi tiéu dianh gid co chir cdi a, b, ¢ khic nhau thé hién

sw sai khdc co ¥ nghia thong ké (p<0,05).

Két qua & bang 3 cho thdy, uong 4u trung hai
sam vu troi ndi bang hon hop tao tuoi don bao 1,5
x 10* th/ml cho ty 1é song cao nhat, dat 27,5% sau
15 ngay, khac biét c6 y nghia so v6i 2 nghiém thic
thitc an khac. Trong khi d6, ghi nhan ting truong
vé chiéu dai cta 4u trung Auricularia c6 su khac
biét gitta 3 nghiém thic thitc an tir ngay thi 3 tré
di. Két qua & nghiém thic 1 va 2, chiéu dai 4u
tring 16n hon so véi nghiém thac 3, diac biét &
ngay thir 12 (giai doan trung ky Auricularia), du
tring & nghiém thirc 3 1a 16n nhat va khac biét co y
nghia so véi 2 nghiém thac con lai, tiép dén 1a
nghiém thttc 2. Tuy nhién, dén ngay thwt 15, kich

thudc au trung gitra 3 nghiém thtc 13 twong duong
nhau va c6 gia tri nhé hon so voi ngay thir 12. Diéu
nay la do lic nay au trung hau Auricularia bién
thai sang giai doan Doliolaria, hinh thai co tron lai
lam cho kich thuéc nhé hon giai doan truoc do, au
trung bat dau chuyén sang giai doan s6ng bam.

322 Két qud thi nghiém mat do uvong du
trung hai sdm vii giai doan noi

Ty lé song va ting truéng chiéu dai ctia du
trung hai sam vu giai doan néi wong & cac mat do
khac nhau dugc trinh bay trong bang 4.

Bang 4. Ty 1é s6ng (%) 4u triing hai sim vi uvong & cidc mat dp khac nhau

Thoi Ty le séng (%) 4u trung néi Chiéu dai (um) 4u tring ndi

gian

(ngay 300* con/1 600 con/1 1.000 con/1 300 conl 600 con/1 1.000 con/1
1 100,0 + 0,0° 100,0 + 0,0 100,0 +0,0° | 446,3+18,1*° | 4463+18,1° | 446,3+18,1°
3 91,749,6 95,8 +4.8° 87,5 +6,5" 648,7+8,2° 656,7+7,6° 653,3+11,8%
6 82,5+1,7° 93,4 +4.4° 82,5+7,0° 799,0£22,8" | 796,0+13,0° | 798,7+16,6°
9 80,8+1,7° 84,6 +3,7° 67,4 +9,6° 905,7+18,9° | 911,3+19,3* | 903,0+£17,7°
12 65,6+9,7° 63,6+6,4° 52,9+9.8" 947,0+13,4° 961,3+8,2° 959,0+10,3°
15 37,9+6,9° 41,5 +7,1° 21,7 +4,8° 552.7+17,0° 551,0414,0* | 552,7+16,6°

Ghi chu: (*) mat dé du trung wong, so liéu thé hién gii tri trung binh trong cung hang trong cung

mot chi tiéu ddnh gid co chir cdi a, b khac nhau thé hién sur sai khdc co y nghia thong ké (p<0,05).
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Két qua & bang 4 cho thdy, uong 4u trung hai
sam giai doan troi ndi thich hop & mat do 600
con/lit, ty 1 song dat 41,5%, twong tmg vo6i chiéu
dai 552,7 pm.

3.3. Uong 4u trung hai sam vu giai doan xuéng
bam day

3.3.1. Két qua Iira chon thire an thich hop vong
du trung hai sam giai doan xuong bam ddy

bac diém 4u trung xudng day tim ki€ém loai
thitc an bam sén trén bé mat gia thé voi kich thuoc
va dinh duong phu hop 4u trung sé thich nghi va
qua trinh bién thai xay ra nhanh hon. Két qua thi
nghiém cho thdy, 4u trung hai sam giai doan
xuoéng bam day stt dung tdo day don bao két hop
dich tdo kho Spirulina cho ty 1é song va ting
trudng tot nhat, két qua cta nghiém thic thic an
nay khac biét c6 y nghia so v6i 2 nghiém thiic con
lai, dat ty l¢ song tit Doliolaria dén Pentactula chi
16%. O giai doan nay, du tring c6 su chuyén bién
ro rét vé hinh thai, cau tric co thé va phuong thirc
song. Tir 4u trung dang hinh 14 gdm co quan dic
trung tap trung nhiéu dinh duéng dé chuén bi cho
qua trinh phat trién bién thai, thay ddi tap tinh an
tir an loc thic an néi sang kiéu dn cdc mang bam
trén gia thé. Vi vay, ty 1é song clia au trung gidm
thap ro rét so voi giai doan troi ndi. Pay ciing 1a
dac diém thuong gap ¢ nhiing d6i tugng thuy san
nudi c6 chu ky bién thai tir troi néi sang song bam
day; nghién ctu lira chon thitc an 1a diém mau chot
can nghién ctu dap ung nhu cau dinh duong dé

nang cao ty 1¢ song giai doan song bam cho hai
sam v noi riéng va nhom hai sim noi chung.
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Ngay thit 3
Hinh 3. TV 1é s6ng ciia 4u tring hai sam v sir
dung cac loai thirc an khac nhau
Ghi chu: NTI1: tio ddy don bao Navicurla;
NT2: tdo ddy don bao + tio kho Spirulina; NT3: tdo
ddy don bao + tdo kho Spirulina + Frippack.

Ngayth®S  Ngayth®7  Ngaythi 9

Tuong tmg voi ty 1é song cta du trung bam
cho thdy, 4u trung hai sam vu st dung thic &
nghiém thtc 2 hén hop gém tdo day don bao +
dich tao kho Spirulina c6 toc do tang trudng chiéu
dai 16n hon, dat 1.138,4 + 25,0 pm so véi 4u trung
hai sam va & 2 nghiém thuc con lai, twong ung
1.056 + 42,2 pm va 1.038 + 34,9 pm & cudi ky thi
nghiém. Két qué ting trudng cé su khac biét co y
nghia théng ke (p<0,05) va duoc trinh bay & bang
.

Béng 5. Téing trudng chiéu dai (um) 4u tring hai sim wong giai doan bam s dung

cac loai thitc #n khac nhau
Thoi gian | Giai doan 4u trung Tang trudng chiéu dai (pm) 4u tring giai doan bam
(ngay) NT1 (n=3) NT2 (n=3) NT3 (n=3)
1 Hau ky Auricularia 988,2 + 5,5° 987,5 + 5,2° 988,4 + 6,6
3 Tién ky Doliolaria 545,5 154" 568,2 +4,6° 563,7 £5,3%
7 Hau ky Doliolaria 736 +£10,7" 755,2 +6,4° 741 £12,2°
9 Pentactula 1.056 +42,2° 1.138,4 +25,0° 1.038 +34,9°

Ghi chu: NTI: tdo ddy don bao Navicurla;, NTZ: tdo ddy don bdo + tdo kho Spirulina; N13: tdo diy
don bao + dich tao kho Spirulina + Frippack. So liéu thé hién gi4 tri trung binh trong cung hang cé chir
cdi a, b khdc nhau thé hién sur sai khic cd y nghia thong ké (p<0,05).
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3.3.2. Két qua thi nghiém lia chon gid thé phu
hop wong du tring hai sam vi xuong bam ddy

Au trung stt dung thtc 4n 1a t6 hop tao day don
bao va dich tdo kho spirulina dé thuc hién thi
nghiém vé vat lieu ton nhua va tdm nhua bao ni

long 1am gia bam cho 4u trung giai doan nay. Két
qua cho thdy, hau hét 4u trung xuéng bam tim kiém
gia thé bam ctmg c6 sin thic dn va thac an duy tri
phat trién 6n dinh trong méi truong nudc nuodi cho
ty lé song cao hon, duoc trinh bay & hinh 4.

@ Ton nhira m Nilong
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Hinh 4. Ty lé song ctia 4u thé trén 2 loai gia thé bam khac nhau

Két qua trén c6 thé giai thich ring, véi gia
bam lam bang tdm ton nhua da dwoc cha nham
tao diéu kién cho tdo day don bao hay dich tdo
kho spirulina duoc quét 1én bam bén hon (lau tan
hon) so véi tdo bam trén tdm nhua ni long cé
chita it tho day don bao phat trién. Mt khac, gia
bam vao bang ton khi thd xuong day bé uong
thuong nam vi tri 6n dinh, it di chuyén qua lai
hon so voi gia bAm bang nhua ni 1ong. Vi vay, du
trung bam trén vat bam ton nhya it bi rung dong
nén st dung thitc an nhiéu hon 4u tring bam trén
tdm nhya ni 16ng.

Hon nita, & giai doan 4u trung song bam,
nhimng ngay dau thi nghiém hau nhu khong siphon
day bé tranh anh huéng dén 4u trung, dén ngay
uong thit 5 cac bé thi nghiém duoc cho nuoc chay
ra vao lién tuc voi luu luong 2 lit/phut va khong
siphon day. Cac tdm ton duoc két vao nhau tao
thanh gi4a bam, trong d6 2 tdm cach nhau 5 cm, do
vay moi truong day cta cac bé st dung gia bam
bang ton thong thoang hon, nuoc, chat thai, tdo va
xac au trung chét duoc trao déi lién tuc. Trong khi
d6, & nghiém thic st dung nhua ni long dé tao
thanh gia bam, cac tdm ni long cot lai thanh chum
dat dusi day bé. Do vay, tai cac nut cot thuong
dong chat thai, tdo chét va xac au trung lam cho
luong khi doc nhu NO,, NH, trong cac bé thi
nghiém nay cao hon so voi bé st dung tdm ton.

Dbay ciing 1a nguyén nhan dan dén ty le song cta
au trung & 2 dang gia bam c6 su khac biét.

Vé thoi gian chuyén giai doan, & nghiém thic
stt dung tdm ton nhua lam gia bam thi thoi gian du
triung doliolaria chuyén sang pentactula va song
day hoan toan la sau 9 ngay wong. Trong khi do, &
nghiém thic stt dung nhua ni Iong lam gia bam,
ngay wong thit 9 ctia thi nghiém van bat gap cac du
tring doliolaria lo limg trong tAng nudc. Trong san
xuat giong cac loai thity san noi chung va hai sam
ndi riéng, rut ngan thoi gian bién thai, chuyén giai
doan sé dam bao hiéu qua va chi phi san xuat. Vi
vay, tir két qua thi nghiém c6 thé rut ra két luan:
vat lieu nhua ni long khong phu hop dé lam gia
bam cho au triing hai sam giai doan song day.

4. KET LUAN

Hormone tai t6 hop RGP c6 anh hudéng ro rét
trong qua trinh thuc @4y hai sim vu sinh san, nong
do sir dung t6i vu la 75 pg/kg khoi lugng co thé
hai sam va bé me. Hiéu tng hormone xay ra trong
thoi gian sém nhat 15 phut sau tiém kich thich va
kéo dai dén 65 phut. Nong do hormone st dung
cling tac dong dén ty 1é dé, ty le thu tinh, ty 1é né
ctia hai sam va bo me kich thich sinh san.

Qua trinh bién thai 4u trung hai sam vu trai
qua 5 giai doan bao gém: Tién Auricularia, trung
ky Auricularia va hau ky Auricularia (14 ngay &
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nhiét d6 nuoc 28 - 29,5°C) trude khi chuyén sang
giai doan xudng day bam Doliolaria (15 ngay),
phat trién kéo dai sang giai doan Pentactula (23
ngay). Hau ky Pentactula c6 dac diém ro nét khi
cac u doc theo co thé xuit hién nhiéu to chan
giong con truong thanh, cudi cling qua trinh phat
trién bién thai tir 4u trung ndi dén con giong
Juvenile c6 hinh thai ngoai giong con truong thanh
kéo dai dén 35 - 60 ngay.

Au trung hai sim va wong & giai doan ndi st
dung thic an hop vi tdo don bao N. occulata + C.
muellerii + I galbana & mat do 1,5 x 10! th/ml,
theo ty 1é 1: 1: 1 dat ty e song 27,5%, tuong tng voi
chiéu dai 538 pm va mat do wong t6i wu 600 con/1.

Au triung hai sam vad wong & giai doan séng
bam day st dung thirc an t6i wu nhat 1a t6 hop tdo
day don bao Navicular va dich tdo kho Spirulina
quét san trén bé mait gia thé. Gia thé bam thich
hop 1a cac tAm ton nhua da c6 sin tao day don bao
bam hodc quét huyén dich tdo Spirulina; 1am thuc
an uwong 4u trung Doliolaria dén giai doan
Pentactula dat ty 1é song 16%. Dién bién cac yéu to
moi treong duoc duy tri 6n dinh trong suét qua
trinh thuc hién thi nghiém va phu hop voi diéu
kién song va phat trién doi véi hai sam va.

LOI CAM ON

Nhom tdc gid nghién ctu cam on B Khoa hoc
va Cong nghé di cap kinh phi cho dé tii “Nghién
citu khai théac va phat trién nguén gen hai sém i
(Holothuria nobilis Selenka, 1867), Mi sé
NVQG/2017-13”. Pong thoi, cdm on GS. Abigail
Elizur tir Univesity of Sunshine Coast (USC) di tii
tro hormone t4i t6 hop RGP.
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REASEARCH ON REPRODUCTION OF TEATFISH SEA CUCUMBER
Holothuria nobilis (Selenka, 1867) IN KHANH HOA PROVINCE
Nguyen Van Hung?, Kieu Tien Trung?,
Le Trung Hau!, Nguyen Thi Thanh Thuy'
!Research Institute for Aquaculture No. 3
Summary

Teatfish sea cucumber Holothuria nobilis (Selenka, 1867) is rare echinoderm with high economic
value. Currently, teatfish seacucumber was over exploitation for human food and tradional
medicine, leading to depletion of resources. This study tested the stimulation of teatfish
seacucumber reproduction with the recombinant hormone Neurohormone relaxin-like gonad-
stimulating peptide (RGP) and tested the rearing of seacucumber larvae with different types of
food and densities. 4 dosages of RGP hormone: Treament 1 (control only injected 1 ul AFSW
corresponding to 0 pg/kg), treatment 2 (25 pg/kg), treatment 3 (50 pg/kg) and treatment 4 (75
ng/kg) were used to induce reproduction and recored egg-laying rate, fertilization rate, hatching
rate and embryo development metamorphosis time. The produced larvae are tested types of food,
desisties and attachment substrates. The results showed that teastfish sea cucumber were
optimally stimualated to reproduce at a hormone dosage of 75 ng/kg, achieving a spawning rate
of 66.7%, fertilization rate of 81.5% and hatching rate reach 82.5%. The optimal food for larvae in
the swimming stage is a combination of single-celled microalgae (1.5x10* cell/ml) at the best
larvae rearing density of 600 ind./1 to achieve a survaival rate of 27.5% and settlement larvae stage
is a signgle-cell benthis — diatom Navicula sp. scanned on the plastic plates with a survival rate of

16%.
Keywords: Swimming larvae, settement larvae, teatfish sea cucumber, spawning, recombinant
hormone (RGP).
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