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Tom tit. Thir nghiém sinh san vo tinh san hd mém Sinularia sp. va Cladiella sp. bang phuong
phép tach manh va gén trén 3 gi4 thé khac nhau bao gém: san hé chét, gach nung va
gach xi mang. Cac manh tach san hd dugc dit trong hé théng bé tuin hoan, anh sang tu
nhién, nhiét d 6n dinh 27 - 28 °C, khong bo sung thirc an trong thoi gian 90 ngay. Cac
chi tiéu dénh gia anh huong cia gia thé 1én san ho dugc thu thap bao gom: thoi gian bam
chan; toc do tang truong trung binh hang ngay (ADG) va toc do tang truong ddc trung
(SGR) cua khéi lugng, chiéu cao, duong kinh chan (PDD), s6 nhanh con méi; ty 1€ song
(SR). Két qua thi nghiém cho thay c6 sy sai khic c6 ¥ nghia vé thoi gian bam chan cua
san ho Sinularia sp. va Cladiella sp. trén cac gia thé manh san h6 chét nhanh hon so v6i
céc gia thé con lai (p < 0,05) (lan luot 12 13,5 + 2,19 ngay va 12,53 + 0,72 ngay). Khong
c6 sy sai khac v& SGR va ADG (chiéu cao, khéi lwong, s6 nhanh, PDD), va ty & song
trén san ho Sinularia sp. va Cladiella sp. sau 90 ngay nudi (p > 0,05). Ty I séng san hd
Sinularia sp. sau 90 ngay nudi cao nhat trén gia thé san ho (93,33 + 6,67 %) va thap nhat
trén gia thé gach nung (46,67 + 6,67 %) va sai khac c6 y nghia (p < 0,05). Nghién ctru da
chi ra gia thé san hd chét 1a phi hop cho sinh san vé tinh bang phuong phap tich manh
san hd mém Sinularia sp. va Cladiella sp. trong diéu kién thi nghiém.

T khéa: Sinularia sp., Cladiella sp., sinh san v6 tinh, tich manh, thoi gian bam chan.

1. Gioi thiéu

Cudc séng cong sinh cia san hd mém véi céc loai tao bién di tao nén dic diém sinh hoc
vO clng tha vi cua san hd mém. Bén canh dé, hinh dang mém mai va mau sic sic s& da
dang cua san hd mém da tao nén vé dep cho cac ran san ho va cac bé c& canh nén ching
ngay cang duoc khai thac trén dién rong. Nhan gidng san hd bang sinh san v0 tinh la ky
thuét thuong duoc su dung dé tao ra cac tap doan con co ty 1& song twong ddi cao dé cung
cap cho cac myc dich thwong mai thay vi khai thac ching tir tu nhién (Soong va Chen,
2003) bang cach tdch manh cac tip doan san hé bd me thanh nhitng manh nho hon, céc
manh nhé ndy c6 thé gan chan vao gia thé mgi va phat trién thanh tap doan san hoé méi
(Delbeek, 2001; Ellis va Ellis, 2002). Cac tap doan con dugc phan manh va dugc dan hoac
gan bang nhiéu phuong phap khac nhau cho dén khi ching tu gan két vao céac gia thé
mong mudn (Delbeek, 2001). Mat khac, sw phan manh co thé gilp duy tri tbc do ting
truéng cao va co thé dién ra quanh nam chtr khdng bi han ché theo mua nhu sinh san hiu
tinh (Szmant, 1986) nén c6 thé cung cap sinh khol bén ving va lién tyc.

Trong thoi glan gan day, mot s6 nghién ctu vé nhan gidng san hd duoc thuc hién trong
diéu kién tuan hoan khép kin. Viéc sinh san va nuéi trong san ho trong diéu kién nudi tuan
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hoan c6 hé théng moéi truong 6n dinh, it dich hai 1a co s& dé nudi giir cac loai san ho c6 gia
tri cao, quy hiém. Pa c6 mot sé thir nghiém nudi trong san hd mém bing cach cat cac
manh san hd dugc thir nghiém nhu Sinularia flexibilis (Cunnha, 2006; Khalesi, 2007,
Khalesi, 2008a, b, c; Khalesi, 2009) hoac Sacorphyton glaucum (Sella, 2007) hoac
Sinularia sp., Sarcophyton sp. va Cladiella sp. (Chaitanawisuti & Kritsanapuntu, 2019).

Muc dich caa nghién ctiu nay l1a thiét lap cac co so khoa hoc cho mét quy trinh thich hop dé
nudi cac tap doan san ho mém Sinularia sp. va Cladiella sp. trén co s& danh gia tac dong
cua 3 loai gia thé 1a manh san ho chét, gach nung va gach xi mang trong hé théng nuéi tuan
hoan ngoai troi ¢6 sir dung may lanh dé 6n dinh nhiét 4o dén ty 1¢ séng, thoi gian bam chan
va toc d6 tang truong trung binh hang ngay va toc do tang truong dic trung vé khdi luong,
chiéu cao, s6 nhanh méi cua chiing sau khi duoc ¢b dinh trén cac gia thé do.

2. Vat liéu va phwong phap
2.1. Phwong phdp xdc dinh 10ai

Xac dinh loai san ho Sinularia sp. va Cladiella sp. dwa vao cac dic diém mau sac, hinh
dang md ta bén ngoai, kich thudc, khoang cach polyp, sb lugng cac sinphonozooid, va cac
dang tram xuong bén trong theo tai liéu phan loai cua cac tac gia Fabricius va Alderslade
(2001), Ofwegen (2000, 2008).

Hinh 1. Phan cit manh san hd Sinularia sp. (a) va Cladiella sp. (b)
2.2. Chudn bj san hd bé me
C;éc tap doan Sinularia sp. va Cladiella sp. b6 me khoe manh,‘ khéng bi rach, xudc, mau
sac ty nhién dugc mua tir cac co so nudi ca canh. Khi mang v¢, san hod sé dugc lam sach
va nudi thuan dudng trong bé 500 lit chay tran lién tuc dat ngoai troi. Sau 7 ngay thuan
dudng, lya chon cac tp doan san hd bo me khoe manh, cac polyp bung mé, khdng bi cac
dom trang hoac den trén bé mat dé tien hanh phan manh.
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2.3. Phuwong phdp phdn mdnh san ho

Thuc hién theo phuong phap phan manh duoc md ta bai Vinod va cs., 2014. Cac manh cit
san hd mém dugc tach ra tir tap doan san ho bd me bang dao mé phau thuat, vai kich
thudc chiéu cao manh cit tir 3 - 4 cm. Cac manh san hé con sau khi dugc cat nho s& xir ly
qua dung dich Lugol 5 % véi nong d6 100 ppm trong 10 phat. Tong sé manh cit san hd
con la 45 manh/loai.

2.4. Hé théng bé thi nghigm

- Mdi loai san hd mém thi nghiém duoc bé tri trong 1 hé théng gdm 03 bé 16n 528 lit (dai
2,2 m x rong 0,6m x cao 0,4 m) c6 chung loc tuan hoan (thé tich loc 500 lit). P4y bé gom
1 16p cét soi san hé (c6 kich thude 0,3 - 1,5 cm) day 5 - 8 cm lam chat nén. H¢ théng bé
dugc dat ngoai troi c6 ludi che. St dung nuéc bién tu nhién, anh sang tu nhién c6 cuong
d6 khong vuot qua 400 pmol m?s™, nhiét d6 nude duge duy tri khoang tir 26 °C dén 28 °C
bang may lam mat nudc.

- Chuan bi gié thé: Sir dung 03 loai gia thé gach nung, gach xi mang va san hd chét c6 kich
thudc 4x4 cm. Cac manh gia thé dugc rira sach va ngam trong nudc bién cho dén khi thi
nghiém tién hanh.

2.5. Bé tri thi nghigm
Thi nghiém duoc tién hanh trén hai loai san ho Sinularia sp. va Cladiella sp. (Hinh 1) voi
hai hé thc‘)ng bo tri thi nghiém doc lap. Moi loai san ho s€ dugc b6 tri hoan toan ngau nhién
trong hé thong nudi tuan hoan véi 03 nghiém thac gia thé khac nhau.

Nghiém thtc 1: Sir dung gia thé gach nung.

Nghiém thuc 2: St dung gia thé gach xi mang.

Nghiém thtic 3: Sir dung gia thé san hd chét.
MGi nghiém thirc c6 ba don vi nghiém thirc (s6 1an lap 1a 3), mdi don vi nghiém thirc gom
05 manh san ho con. Thoi gian thi nghiém la 90 ngay. Cac manh san h6 con dugc ¢6 dinh
trén cac loai gia thé bang cach budc day cudc.
2.6. Cham soc va theo doi
Nude dugc thay 20 % mdi ngdy. Vé sinh tao bam hang tuan. Céc chi tiéu ty I¢ song va
tinh trang lanh vét cat, ghc‘yi giap pém chan va sy xuat hién cac nhanh méi dugc quan sét‘va
ghi nhan hang ngay. So li¢u ve toc do tang truong cua san hd dugc xac dinh 30 ngay/lan.
Ngoai ra, cac tap doan san hd bo me sau khi bi phan manh s& ciing dugc dat lai h¢ thong
nudi tuan hoan theo ddi ty I¢ song cung vai cac manh cat san hé con.
2.7. Phwong phdp thu thap sé li¢u
Céc chi sé méi truong: Nhiét do, pH va do man duoc do hang ngay mot Ian bang bit do
pH AD12 va ty trong ké. Cuong do anh sang trong bé thl’ nghiém duoc do ngay vi tri dat
san ho (cach mat nudc 30 cm) bang may do 4nh sang cdm tay hiéu Apogee (umolm™s™)
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hang ngay vao ltic 14h (lux = 54*(umolm™s™). Céc chi s6 do kiém, Ca"™ duoc do bang test
Salifert (Ha Lan) moi tuan mét lan.

Thoi gian bam chan (ngay): Thoi gian bam chan dwoc xéc dinh bang cach quan st hang
ngay va ghi nhan thoi diém bam chan khi cac manh san hd con lanh vét thwong va bat dau
badm chén theo mo ta chi tiét caa Cunha (2006), Chaitanawisuti va Kritsanapuntu (2019).

Ty ¢ séng (%): Cac manh san hd con c6 cham xuong bi ria, mét mau sic dugc xac dinh
la san hd chét. Ty 1& song cua san ho dugc ghi nhan tai céc thoi diém 15 ngay, 30 ngay, 45
ngay, 60 ngay, 75 ngay, va 90 ngay ké tir khi bat dau phan manh. Ty 1& song (Survival rate
viét tit 1a SR) dugc xac dinh theo cong thuc:

Ty 18 séng SR (%) = Ny/Ng x100.

trong d6: N; 12 sé manh san hd con con séng ¢ thoi diém t va No 1a s6 tap doan cit
ban dau.

Téc d tang truéng cua khdi luong (W-gam), chiéu cao (H-cm), duong kinh chan (PDD-
c¢m), so nhanh mai (N-nhanh) duoc xac dinh ¢ cac thoi diém thi nghiém ngay thir 0, ngay
thar 30, ngay thir 60 va ngay thir 90 théng qua hai chi s6 ADG va SGR:

- Téc @6 tang truong trung binh hang ngay (Average daily growth —[gam/cm/sé
nh&nh]/ngay ) cé cbng thuc tinh:

ADG wippom =[(W/H/PDD/N)-(W/H/PDD/N);]/30 ngay
- Toc d6 tang truong dic trung (Specific growth rate - %/ngay):

SGR wiripoomn = {[LN(W/H/PDDIN)-Ln(W/H/PDD/N)]/30 ngay}x100; trong do:

+ Khoi lugng san ho dugc ¢an riéng tieng manh san ho va gia thé trong hop nhya chira
nudc. St dung can dién tir c6 do chg’nh xac 0,001 gam. Tai thoi diem 30, 60 va 90
ngay san ho dugc can cung vai gia thé.

+ Chiéu cao san hé dugc do bang thudc kep co do chinh xac 1 mm.

+ buong kinh chan san hd (Pedal Dish Diameter — PDD) la duong kinh trung binh
caa chiéu dai 1én nhat va chiéu dai nho nhat dugc do bang thudc kep c6 d6 chinh xac
0,1 cm.

+ S6 nhanh moc méi (N) duogc xac dinh va dém bang quan sat mat thuong.
+ivatlathoi diém ¢ dau (i) va két thac (t) caa mdi khoang thoi gian.
2.8. X ly sé liéu
Su dung phuong phép phan tich phuong sai mot yeu to (one-way ANOVA) trén phan
mém SPSS 26.0 dé so sanh su sai khac co y nghia vé téc do ting truong, ty 1€ Song thoi

gian bam chén cua hai loai san ho 'ghl ngthem véi do tin cay 95 %. Sb lidu duoc biéu dién
dudi dang gié tri trung binh £ Sai s6 chuan (SE).
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3. Két qua va thao luan

3.1. Cac thdng sé méi trwong

Thi nghiém duoc bé tri trong hé théng co mai che bang tole nhya trong lay anh sang tu
nhién va kiém soat cuong do sang bang ludi lan di dong, st dung hé thong lam mat nudc
trong suot thoi gian thi nghiém. Hang ngay, nuéc méi sé€ duoc thay 10 % va v¢ sinh don
sach tdao bam trén beé mat bé. Sau 90 ngay thi nghiém, cac yeu to mdi truong dao dong
duoc thé hién ¢ Bang 1.

Bang 1. Mot s6 yéu to méi truong.

Yéu td Khoang dao d¢ng
Nhiét d6 (°C) 26 - 27
pH 79-8.2
bo man 33-34
Anh sang (umol photons m?s™) 400 - 500
Do kiém (meg/L) 25-35
Nong do Ca™ (ppm) 400 - 425

Nhin chung, cac chi s6 méi truong trong hé thong thi nghiém kha on dinh trong suét thoi
gian nudi va déu nam trong gidi han sinh truong caa san ho (Delbeek va Sprung, 1997).

3.2. Thoi gian bam chén

Sau khi cit, md mém cua san hd bat dau tiét ra chat nhay, dong thoi tao ra mot 16p phu
bao vé tu nhién & vét cit. Su bai tiét tu nhién nay cé thé I1a su tu vé caa ching. Thoi gian
bam chan 1a mét trong nhitng chi tiéu quan trong dé danh gia hiéu qua caa phuong phap
tach san hd. Két qua cho thay san ho Sinularia sp. va Cladiella sp. déu c6 thoi gian bam
chan nhanh nhit trén gia thé 1a san ho chét (Ian luot 1a 13,5 + 2,19 va 12,5 + 0,72 ngay) va
c6 sai khéc véi cac gia thé con lai (p < 0,05) (Bang 2). Thoi gian bam chan trén gia thé
gach nung va xi mang cham hon va khong c6 sai khac vai nhau. Tuy nhién, thoi gian nay
gan nhu mat hon 1,5 - 2 1an so vai thoi gian dé san hd bam chan trén gia thé san hd chét.

Bang 2. Thoi gian bam chan cua san ho Sinularia sp. va Cladiella sp.

Gia thé San hd mém Sinularia sp. San hd mém Cladiella sp.
San ho 13,5 +2,19° 12,5 +0,72°
Gach nung 23,8 +2,61° 19,8 + 1,04
Xi ming 18,4 + 0,45° 25,4 +1,02°

Ghi chu: S6 liéu dwoc trinh bay duwdi dang Trung binh + SE. Cac ky hi¢u 6 mii khac nhau trén ciing mét cot
biéu thi sy sai khdc c6 y nghia thong ké (p < 0,05).
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Trong nghién ctu anh huong cua ky thuat gan gia thé trong sinh san vo tinh san hd mém,
Chaitanawisuti va Kritsanapuntu (2019) cho biét thoi gian bam chan lau nhit caa san hd
Sinularia sp. st dung keo déan gin vao gia thé 1a 12,3 + 1,0 ngay, con ddi véi san hd
Cladiella sp. st dung phuong phap dé ty nhién la 12,5 + 0,7 ngay trén gia thé gach xi
mang. Con trong nghién ctu cua Vinod va cs. (2014), cac manh cét san hd Sinularia
kavarattiensis bam chan trén gia thé gach ngdi va gach xi mang la sau 2 tuan bing phuong
phép dé tu nhién va khong c6 su sai khac voi nhau. Cac két qua trén cho thdy thoi gian
bam chan cua san hd mém Sinularia sp. va Cladiella sp. trén cac gia thé nhan tao (gach
nung va xi mang) trong thi nghiém nay déu lau hon so véi cac nghién ciru trudce. Diéu nay
c6 thé do anh huong caa nhiéu nguyén nhan khac nhau chang han nhu kich thudc tach
manh, k¥ thuat cham soc va quan ly méi truong nuoi.

3.3. Ty I¢ séng

Sau 90 ngay nudi, két qua thi nghiém cho thay ty Ié song cua cac manh san hd Sinularia
sp. va Cladiella sp. cao nhét Ia ¢ gia the san h va thap nhét 1a ¢ gié the gach nung. Trong
do, & Cladiella sp. lai khdng c6 sai khac vé ty 18 séng gitra cac nghiém thuc thi nghiém (p
> 0,05) (Bang 3). Tuy nhién, ¢ Sinularia sp. thi ty 1¢ séng cua cac manh cat trén gia the
gach nung 12 thap nhat (46,67 + 6,67 %) va sai khac c6 ¥ nghia vai hai gia thé con lai (p <
0,05) (Bang 3). Ty 1€ séng cua Sinularia sp. thay di trong 30 ngay dau sau khi bé tri thi
nghiém va thé hién su sai khac tir ngay thir 45 tré di. Cac manh cit san hd con sau thoi
gian bam chan cb dinh, ching rat it chét. Pay 1a thoi gian can nhac dé di chuyén cac tap
doan san hé mdi trong cac vudn uom.

Bang 3. Ty 1é song trung binh cua Sinularia sp. va Cladiella sp. sau 90 ngay thi nghiém

Gia thé San hd mém Sinularia sp. San hd mém Cladiella sp.
San ho 93,33+ 6,67 86,67 + 6.67°
Gach nung 46,67 + 6,67 60,00 + 11,55
Xi ming 73,33+ 6,67% 66,67 + 17,64°

Ghi chu: S6 liéu duwoc trinh bay dudi dang trung binh + SE. Cac ky hiéu S6 mii khac nhau trén ciing mét cét
biéu thi s sai khdc c6 y nghia thong ké (p < 0,05).

Gia thé san ho chét dem co ty 1¢ song cao nhat ¢ trén ca hai loai san ho. Tuy nhién, trong
diéu kién nhan tao, viéc cac gia thé manh xi mang ciing cho két qua ty 1€ song tuong dbi
va khdng sai khac vai gia thé san hd. So sanh vai viéc sir dung gia thé gach xi mang trong
cac nghién ctru Chaitanawisuti va Kritsanapuntu (2019) cling cho ty 1€ song cao nhét dao
dong tr 53,3 £ 5,7 % dén 86,7 + 5,7 %. Diéu nay cho thay gia thé xi mang c6 thé la lya
chon dé thay thé cho gia thé san hd chét ngoai tw nhién.

Theo ddi céc tap doan san ho bd me cho thy viéc cit 50-70 % nhanh khong anh huéng
dén ty lé sdng va stic khoe cua tap doan san ho bd me, dong thoi, vét - thuong ngung tiét
chat nhay sau 1-2 ngay bj cat. Khoang 90 % tap doan san hd b me van sdng va tiép tuc
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phét trién cac nhanh méi. Viéc tra tap doan bd me vé tu nhién gop phan giam thiéu tac

dong dén ran san ho duoc thuc hién sau khi ching hoan toan lanh vét thuong.

Bang 4. Téc d6 tang truang trung binh hang ngay (ADG) va toc dé ting trudng dic trung
(SGR) cua san ho Sinularia sp.

Chi tiéu thl:‘;‘;m ADG30  ADG60 ADG90 SGR30 SGR60  SGR90
San hd 0.013+0.005 0.011+0.003 0.020+0.004 0.432+0.140 0.340+0.067 0.490+0.061
Chiéll cao r?ljlf(;g 0.012+0.003 0.011+0.002 0.013+0.002 0.428+0.096 0.343+0.036  0.374+0.013
Ximing 00160002 0013:0003  0019:0.003  0635:0103  0.4130.095 0.531%0.087
San hd 0.020+0.004 0.013+0.006 0.041+0.012 0.648+0.098 0.390+0.117 0.965+0.324
lllf(l)’lflg Sl?f?g 0.018+0.002 0.025+0.007 0.034+0.007 0.828+0.060 1.016+0.426 0.872+0.091
Xi mang 0.014+0.002 0.022+0.004 0.009+0.002 0.812+0.069 0.972+0.166 0.383+0.085
San h6 0.011+0.002 0 0.006+0.006 0.422+0.161 0 0.093+0.094
Sé nhanh r?ljlf(;g 0.007+0.004 0 0.006+0.006 0.170+0.086 0 0.160+0.160
Ximing 00090002 0003:0.003  0003:0.003 0.285:0.099  0.0800.080 0.113+0.113
San hd 0.004+0.002 0.005+0.000 0.007+0.002 0.439+0.159 0.488+0.073 0.528+0.133
PDD Sl?f?g 0.003+0.001 0.004+0.001 0.006+0.002 0.298+0.123 0.311+0.048 0.464+0.130

Ximang 0.004+0.001 0.005+0.001 0.003+0.000  0.490+0.095 0.450+0.075 0.234+0.024

Ghi chu: S6 liéu dugc trinh bay dudi dang Trung binh + SE. Vi ADG ldn luot vé chicu cao la cm/ngay, khdi
lwong & gam/ngay, so nhdnh la nhanh/ngay, duwong kinh chan (PDD) la cm/ngay va SGR la %/ngay.

Chi s6 tang truong ADG va SGR cua Cladiella sp. & gia thé gach nung Ia thap nhat va ¢ gia
thé san ho la cao nhat va c6 xu hudng tang theo ngay nuoi (Bang 5).

3.4. Téc dé ting trwong

Céc chi tieu ADG va SGR vé chiéu cao, khdi luong, sé nhanh va duong kinh chan theo
thoi gian nudi khéng chi cé y nghia trong viéc danh gia anh huong caa cac gia thé ma con
¢6 ¥ nghia quan trong trong viéc xac dinh hiéu qua kinh té thuong mai canh va y duoc.
Trong d6, anh hudng cua cac loai gia thé Ién téc do ting truong cua hai loai san hd mém
thi nghiém Sinularia sp. va Cladiella sp. duoc thé hién qua Bang 4 va Bang 5. Két qua thi
nghiém cho thiy khong c6 sai khac c6 ¥ nghia thong ké & cac chi tiéu gitra tat cac nghiém
thac thi nghiém theo thoi gian (p > 0,05).

Téc @6 tang truang trung binh hang ngay cao nhat caa Sinularia sp. va Cladiella sp. sau
90 ngay nudi 1a 0,015 cm/ngay, ciing kha twong ung véi két qua cua Ellis va Sharon
(1999). Téc dd tang truong trung binh vé khéi lwong cua Sinularia sp. va Cladiella sp. 1an
luot 12 0,025 gam/ngay va 0,074 gam/ngay. Theo bao céo cua Ellis va Sharon (1999), téc
d6 tang truong cua Sinularia va Cladiella 1a kha cham so vai cac loai san hd mém khéac.
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Céc nhanh san ho con c6 chiéu cao ban dau 3 - 5 cm phai mat thoi gian nuoi tir 12 - 18

thang méi dat dén c& thu hoach 1a 7 - 12 ¢cm khi dugc nubi ngoai tu nhién.

Biang 5. Téc d6 tiang truang trung binh hang ngay (ADG) va toc dé ting trudng dic trung
(SGR) cua san ho Cladiella sp.

Nghi¢m ADG30 ADG60 ADG90 SGR30 SGR60 SGR90
Chi tiéu thire

Sanhd  0,013+0.001 0.015+0.004  0.019+0.006 0.496+0.081 0.441+0.161 0.414+0.113

Chiéu cao Gach nung (.007+0.003 0.008+0.001  0.014+0.007 0.265+0.099 0.275+0.043  0.347+0.155
Ximang 0,009:+0.004 0.015+0.001  0.019+0.003  0.320+0.093 0.469+0.028 0.516+0.061
Sanhd  0.068+0.018 0.056+0.007  0.098+0.005 1.083+0.282 0.709+0.117  0.919+0.145
Gach nung 0,042+0.019 0.047+0.019  0.094+0.032  0.905+0.226 0.683+0.216  0.957+0.093
Ximang 0,024+0.003 0.026+0.002 0.067+0.011 0.592+0.064 0.498+0.038 0.977+0.138
Sanhd  0.172+0.081 0.034+0.010 0.100+0.014  1.195+0.497 0.525+0.156 0.613+0.025
S6 nhanh Gach nung (.107+0.007 0.098+0.034  0.089+0.011 1.258+0.207 0.815+0.269 0.639+0.124
Ximang 0.156+0.009 0.098+0.004  0.099+0.026  1.249+0.039 0.252+0.059  0.719+0.238

Sanhd  0,002+0.001 0.003+0.001  0.002+0.001  0.196+0.103 0.289+0.087  0.211+0.044

PDD  Gachnung (,005+0.001 0.067+0.002  0.003+0.002 0.540+0.151 0.448+0.197 0.260+0.138
Ximang 0,002+0.002 0.006+0.002  0.008+0.005 0.214+0.179 0.578+0.172  0.645+0.372

Khéi
luwgng

Ghi chu: S6 liéu duegc trinh bay dudi dang Trung binh + SE. Vi ADG lan luot vé chiéu cao la cm/ngay, khdi
lwong la gam/ngay, so nhdnh la nhanh/ngay, duong kinh chén Ia cm/ngay va SGR la %/ngay.

Két luan

- Ca 03 loai gi& thé san hd, gach nung va gach xi mang khong anh huong dén toc do ting
tredng ADG va SGR cac chi so6 khoi lugng, chiéu cao, so6 nhanh va duong kinh chan caa
hai loai san h6 mém Sinularia sp. va Cladiella sp..

- Céc tap doan san ho con gin trén gid thé san hd chét co thoi gian bdm chan ngan nhat va

ty I¢ song cao nhat va sai khac c6 y nghia vai cac gia thé con lai (p < 0,05).

Loi cdm on: Bai bao sir dung dit liéu ciia dé tai co sé ndm 2021 ctia Phong Ky thuat nudi Sinh

vat bién. Chang t6i xin ch~én thanh cam on Vién Hai duong hoc, Vién Han Iam Khoa hoc va

Cbng nghé Viét Nam da ho trg kinh phi va diéu kién vat chat dé hoan thanh nghién cau nay.

Tai liéu tham khao

Cunha, Luis Filipe Das Neves., 2006. Propagation and nutrition of the soft coral
Sinularia sp. Master’s thesis, School of Ocean Science Menai Bridge,
University of Wales, Bangor. 65 pp.

Chaitanawisuti N. and Kritsanapuntu S., 2019. Asexual propagation of the soft corals
Sinularia sp., Cladiella sp. and Sarcophyton sp. (Octocorallia: Alcyonacea) using

different methods of attachment in a recirculating seawater system. Aquaculture
Research, 50:2047-2053.

358



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

Delbeek J., and Sprung J., 1997. The Reef aquarium, volume 2. Comprehensive Guide to
the Identification and Care of Tropical Marine. Ricordea Publishing. 546 trang.

Delbeek J., 2001. Coral farming: past, present and future trends. Aquarium Sciences and
Conservation 3,171-181.

Ellis S., Ellis E., 2002. Recent Advances in Lagoon-Based Farming Practices for Eight
Species of Commercially Valuable Hard and Soft Corals: A Technical Report.
Center for Tropical and Subtropical Aquaculture, Waimanalo, USA 59 pp.

Ellis S. and Sharon L., 1999. The Culture of Soft Corals (Order: Alcyonacea) for the
Marine Aquarium Trade. Center for Tropical and Subtropical Aquaculture.
Publication No. 137.

Fabricius K and Alderslade P., 2001. Soft corals and sea fans: A comprehensive guide to
the tropical shallow-water genera of the Central-West Pacific, The Indian Ocean
and the Red Sea. Townsville, Queensland: Australian Institute of Marine Science.

Khalesi M.K., Beeftink R., Wijffels R.H., 2007. Flow-dependent growth in the
zooxanthellate soft coral Sinularia flexibilis. Journal of Experimental Marine
Biology and Ecology 351, 106-113.

Khalesi, M., Beeftink, R.H., & Wijffels, R.H., 2008a. The soft coral Sinularia flexibilis:
potential for drug development. In R. J. Leewis, & M. Janse (Eds.), Advances in
coral husbandry in public aquariums. Public aquarium husbandry series (Vol. 2,
pp. 47-60). Arnhem, The Netherlands: Burgers' Zoo.

Khalesi, M.K., 2008b. Ex situ cultivation of the soft coral Sinularia flexibilis for
biotechnological exploitation. Wageningen University, Wageningen (138 pp.).

Khalesi, M.K., 2008c. Cell cultures from the symbiotic soft coral Sinularia flexibilis. In
Vitro Cellular & Developmental Biology. Animal 44, 330-338.

Khalesi, M.K., Beeftink, H.H., Wijffels, R.H., 2009. Light-dependency of growth and
secondary metabolite production in the captive zooxanthellate soft coral Sinularia
flexibilis. Marine Biotechnology 11, 488-494.

Ofwegen, L.P. van, 2000. Status of knowledge of the Indo-Pacific soft coral genus
Sinularia May 1898 (Anthozoa: Octocorallia). Proceedings of the 9" International
Coral Reef Symposium, Bali. 2000. 1: 167-171.

Ofwegen, L.P. van. 2008. The genus Sinularia (Octocorallia: Alcyonacea) at Palau,
Micronesia. Zool. Med. Leiden,82 (51): 631-735.

Sella, 1., 2007. Development of propagation protocol for cutting of soft coral Sarcophyton
glacum. MSc thesis, Ecological and Environmental Quality, Tel Aviv University,
72 pp.

Soong K. & Chen T.A., 2003. Coral transplantation: regeneration and growth of Acropora
fragments in a nursery. Restoration Ecology11, 62-71.

Szmant, A.M., 1986. Reproductive ecology of Caribbean reef corals. Coral Reefs 5, 43-53.

Vinod, K., Ramamoorthy, N., Rani, M.G., & Gopakumar, G. 2014. Artificial propagation
of soft coral Sinularia kavarattiensis (Octocorallia: Alcyonacea) in India. Marine
Fisheries Information Service, 222, 3-7.

359



Ddo Thi Hong Ngoc, Dang Tran T4 Tram, Ho Son Lam, Nguyén Thi Nguyét Hug, Dinh Truong An,
Nguyen Truong Tan Tai

ASEXUAL PROPAGATION OF SOFT CORAL SINULARIA SP. AND CLADIELLA SP.
USING DIFFERENT SUBTRATES IN RECIRCULATING SEAWATER SYSTEM

Dao Thi Hong Ngoc, Dang Tran Tu Tram*, Ho Son Lam,

Nguyen Thi Nguyet Hue, Dinh Truong An, Nguyen Truong Tan Tai
Institute of Oceanography, VAST

" tutram1300@gmail.com

Abstract. Asexual propagation trial of soft coral Sinularia sp. and Cladiella sp. used the method
of fragmentation and attached them to 3 different substrates including: dead coral,
baked brick and cement brick. The coral fragments were placed in circulating tank
systems, natural light, a stable temperature 27 — 28 °C, no add food for 90 days. The
criteria to evaluate the effect of the substrate on coral fragments include: time of self -
attachment; Average Daily Growth rate (ADG) and Specific Growth Rate (SGR) of
weight, height, Pedal Disk Diameter (PDD), number of branches, Survival Rate (SR).
Experimental results showed that there was a significant difference in the time of self-
attachment of coral Sinularia sp. and Cladiella sp. on dead coral pieces faster than the
rest of the substrates (p < 0.05) (13.5 + 2.19 days and 12.53 + 0.72 days, respectively).
There was no difference in SGR and ADG (height, weight, number of branches, PDD),
and SR in Cladiella sp. attached on three substrates after 90 experimental days (p >
0.05). SR of soft coral Sinularia sp. attached to dead coral substrate after 90
experimental days was the highest (93.33 £ 6.67 %), the lowest survival rate was on
baked brick substrate (46.67 + 6.67 %) and significantly different (p < 0.05). The study
has shown that dead coral substrate is suitable for asexual propagation by
fragmentation of soft coral Sinularia sp. and Cladiella sp. in laboratory conditions.

Keywords: Sinularia sp., Cladiella sp., asexual propagation, fragments, time of self-
attachment.
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