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Tom tit: 

Su khdng chi nhiit dp nir&c bien trong cdc bi nudi san hd ludn thdp han 
29^C vd s\r bd sung ngudn thirc an song Ludn triing (Brachionus spp.) v&i 
mgt dp 2 cd thi/ml da ndng cao ro ret ty le sdng vd tdc dp sinh tru&ng cua 
cdc lodi san hd cimg nudi trong diiu kipn phdng thi nghiim. Biiu ndy cho 
phep tiin hdnh vipc lini giir lau ddi cdc tap dodn san hd trong diiu kipn 
nhdn tgo nhdm cdc muc dich nghiin ciru khoa hgc. tgo tap dodn san hd tre 
cho phuc hdi hi sinh thai, phgc v\i cho cdc bi nudi sinh vgt cdnh 
(Aquarium). 

INFLUENCE OF TEMPERATURE AND NUTRIENT CONCENTRATION ON THE 
GROWTH OF CORAL IN LABORATORY CONDITIONS 

Abstract: 

The temperatitre control of sea water in the coral cultitring tanks always 
lower than 2yC and the supply of live food Brachionus spp. (2 
individuals/ml) increased remarkably the survival and growth rate of corals 
which cultured in laboratory condition. These allow conduct of coral long-
term culture In artificial condition aimed at scientific research, creation the 
young coral colonies for ecosystem restoration and aquarium service. 

I. Md DAU 

Nhung n6 luc nu6i giir cac lodi san h6 teong dieu kien nhan tgo dugc tien hdnh d nhieu 
phong thi nghipm tren thi gidi vd dac biet la teong cdc be nu6i sinh vdt bien phuc vy khach 
tham quan va bl cd tiiugc tu nhan [1, 2, 3, 5]. Hien nay, vipc nu6i giir san bd trong dilu 
kipn nhan tao cua phdng thi nghiem dugc tien hanh theo cdc myc dich khac nhau nhu 
nghien cdu khoa hpc, tgo tap dodn san h6 tre cho phuc hii hp sinh thai, phyc vu cho cdc bl 
nuoi sinh vgt cdnh (Aquarium), cung cip san ho cho hogt dpng thuong mai san h6 s6ng vd 
bao ton da dang sinh hpc [4]. 

Tuy nhien, vipc nu6i trdng san h6 trong dieu kien nhan tgo thudng gap rat nhieu kho 
khan, san h6 thudng bi chit bdi sy thay dii ciia cac yeu tl m6i trudng trong bl nuoi nhu: 
nhipt dp, dnh sang, dp man...Dac bipt, sy tang cao nhiet dp nude bien la nguyen nhan chinh 
khiln san h6 thudng bi chit [4]. Them vdo do, trong qud trinh nudi giir lau ddi, nguin thirc 
5n dpng vat phd du ty nhien c6 teong nude biin cung cap cho cac be nu6i san hd thudng 
thap vd nhiSu bien dpng khien san ho thieu thuc dn, dan den kha ndng ch6ng chju kem vd 
c6 the la nguyen nhan gay chet san h6 trong cdc be nu6i. 
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Bdi bao neu len mpt sd ket qua nghien cdu vl dnh hudng cda nhi$t dg va vipc bo sung 
thiic an len ty le song va toe do sinh trudng cua mpt sd lodi san hd ciing teong dieu kien 
phong thi nghiem da dugc tien hanh teong nhimg nam gan day. 

II. PHU'ONG PHAP NGHIEN CUtJ 

II.L Phuffng phap nghien cmi anh hudng cua nhiet dg doi vdi san ho nuoi trong 
phong tbi nghiem 

Tbi nghipm dugc tiln hdnh trong thdng 5/2009 vdi thdi gian 30 ngay. Ky thugt nu6i giii 
san h6 dugc tiln hdnh theo Titlyanov et al. (2002), [4]. Nguin nude cung cip cho cdc be 
nuoi san h6 Id nude biin ty nhien vdi he thong tu chay tir bl ldng vdi tdc dp trao dii nuoc 
khodng 30%/gid. Cudng do anh sang cho cdc be nudi san hd dao dgng trong khoang 30% 
cudng do anh sang tu nhien. 

Cdc tap doan san hd cung thugc 4 Ioai Stylophora plstlllata. Seriatopora 
caliendnim. Acropora nobilis, A. nasiita dugc thu thap trong vinh Nha Trang vd nuoi tring 
trong 2 dieu kien nhiet do khac nhau: 

- L6 thi nghipm 1: Nhiet dp nude biin trong cdc be nuoi dugc kh6ng che de khdng vugt 
qua 29°C bdng he thing lam mat nude bien cung cap cho cac be nu6i. 

- Lo thi nghiem 2: Nhiet do nude bien teong be nuoi san bo khong dugc khong che. 

6 mdi dieu kien thi nghiem cd 15 tap doan san h6 cua mdi lodi dugc nuoi trdng. Khoi 
lugng ciia 2 lodi san h6 Stylophora plstlllata va Seriatopora caliendnim dao dgng tir 3- 20 
g, Khoi lugng cua san ho Acropora nobilis, A. nasiita dao dgng tit 10- 40g. Cac tap dodn 
san ho dugc gan tren de gach men va nudi trong cac be nuoi. 

II.2. Phuffng phap nghien ciiu anh hudng ciia bo sung thdc an dii vdi san h6 nuoi 
trong phong tbi nghiem 

Thi nghiem dugc thuc hien teen 3 loai san h6 ciing Stylophora plstlllata, Seriatopora 
caliendnim va Galaxea fascicularis dugc thu thap d vinh Nha Trang. 12 tap doan san ho 
cua m6i lodi co khdi lugng tu 7- 30 g dugc gan tren de xi mang vd dugc b6 tri trong cdc be 
nudi thudc cac Id thi nghiem nhu sau: 

- Ld tbi nghiem 1: San b6 dugc bl sung thuc an dgng vat phii du Brachionus spp. (Ludn 
triing) vdi mat do 2 ca the/ml. Thdi gian bl sung thuc dn Id vdo luc 17h, khoang each thdi 
gian b6 sung thuc an la each mpt ngay. 

- L6 thi nghiem 2: San ho dugc bd sung thuc an tho dugc che bien tir thit cd xay nhuyln 
va lgc ldy phan thit th6 de cho san h6 an vdi trpng lugng 2g tuoi/bl. Thdi gian bl sung 
thuc an la I7h, khoang cdch thdi gian b6 sung thuc dn Id each mgt ngdy. 

- L6 thi nghipm 3 (doi chung): San ho teong cac bl nu6i khong dugc bl sung thiic dn, 
chiing chi su dung nguon thuc an dgng vat phu du co san trong nguon nude biin ty nhien. 

Cac 16 thi nghiem 1 va 2 vdo thdi gian bd sung thuc an nude dugc dong khong cho chay 
de tranh troi mat thuc an. 
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Cdc bS nudi san h6 dugc syc khi lien tyc vd dgt teong nha co mdi Igp bdng ludi ruli mau 
den (ludi lan) de gidm bdt cudng do chieu sang tu nhien. Cudng do dnh sang nhan dugc d 
cdc bl nudi Idiodng 30% so vdi cudng dg chilu sang ty nhien. 

Thdi gian tiln hdnh tbi nghiem Id 3 thang (tii thang 4- tliang 6/2003). Cac ylu td mdi 
truimg nhu nhipt dg va do man cua nude bien teong cdc bl nuoi san h6 dugc theo doi va do 
dac hang ngay. 

TIC dd sinh trudng cua cdc tap dodn san hd dugc tinh theo c6ng thuc: 

/ ^ = ^ 
Poxt 

X100 X 30 

6 ddy: \i : Toe do sinh trudng theo khdi lugng ciia san h6 (%/thang) 
Po : Trpng lugng cua san hd trudc tbi nghiem (g). 
Pi : Trpng lugng cua san h6 sau thi nghiem (g ). 
t : Thdi gian nu5i thi nghiSm (ngay). 
30 : Sd ngay teong thdng. 

III. KET QUA NGfflEN CUtl 

IU.1. Anh hudng cda nhi^t d$ doi vdi ty le song, toe dp sinh trudng cua san hd 

III.I.l. Bien thien nhipt dp trong cdc Id thi nghipm 

Bien thien nhipt dO nude bien teong ngdy cua 2 Id tbi nghiem co kb6ng cbl nhipt dg vd 
khong kh6ng khIng cbl nhiet dp dugc trinh bay d binh 1. Nhiet do hang ngay ciia nude 
biin teong cdc bl nu6i san b6 d 16 thi nghiem 1 (co kh6ng che nhiet dp) luon thap hon 
29''C. Trong khi dd nhiet d6 nude biin teong 16 thi nghipm 2 (khdng khIng chi nhiet dp) 
luon vugt teSn 29'*C sau 12 h trua. 
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Hinh 1: Bien dpng nhipt dp trong ngdy & 2 Id thi nghiem nudi san hd. 
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III.I.2. Anh hir&ng cua nhipt dp doi v&i ty lp sdng cda san ho 

Sau 1 thang nu6i tr6ng trong dieu kien phong thi nghiem, ty lp s6ng cua cdc tap doan 
san hd nudi teong dieu kien cd khdng che nhiet dp thdp ban 29°C deu dgt 100%. Trong khi 
do, san hd nudi trong dieu kien kh6ng kh6ng che nhiet dp chi cd Ioai Stylophora pistillata daj 
ty le s6ng 100%, 2 lodi san ho Acropora nasiita va Seriatopora caliendnim dgt ty Ip song 
93,33%, Ioai Acropora nobilis co ty le s ing thap nhdt, chi dgt 86,66% (bang I). 

Bdng 1. Ty li sdng cita cdc lodi san hd nudi trong dieu kipn phdng thi nghipm 

Loai san ho 

Acropora nobilis 
Acropora nasuta 
Stylophora plstlllata 
Seriatopora caliendrum 

TNnu 
nhi( 

SoSH 
trong 

15 
15 
15 
15 

di CO khdng che 
taa(<29°C) 
So chet 

0 
0 
0 
0 

Tyl? 
song 
(%) 
100 
100 
100 
100 

TN nuoi khong khong che 
nhiet do 

SoSH 
trong 

15 
15 
15 
15 

So chet 

2 
1 
0 
1 

Tyl? 
song 
(%) 

86,66 
93,33 
100 

93,33 

Nhu vay, yeu td nhiet dp cd anh hudng rd ret den ty le s6ng cua san h6 nuoi trong dieu 
kien phong thi nghiem. 

IIL1.3. Anh hu&ng cua nhiet dp doi v&i tdc dp sinh tru&ng cua san ho 

So sdnh tdc dp sinh trudng cda san hd nu6i trong dieu kipn kh6ng che nhiet dp (dudi 
29°C) vd kh6ng khong cbl nhipt dp (cao ban 29°C) dugc trinh bay d bdng 2. 

Trong dieu kien nuoi co khong che nhiet do khdng vugt qua 29**C, loai san ho 
Seriatopora caliendnim cd tdc do sinh trudng cao nhdt vdi-11,05%/thdng, tiep den la Ioai 
Acropora nasuta c6 t6c do sinh trudng dgt 10,72%/thang, lodi Acropora nobilis dat 
9,40%/thang. Thap nhit Id lodi Stylophora pistillata toe dg sinh tnrdng chi dat 
5,52%/thang. 

O dieu kien nuoi san ho khdng khdng che nhiet do, t i c do sinh trudng cua san ho 
Seriatopora caliendnim dgt cao nhit vdi 9,29%/thang, tiep theo la lodi Acropora nasuta 
dgt 8,38%/thang, Acropora nobilis dgt 4,22%/thang. Loai cd t i c dg sinh trudng thip nhat 
Id Stylophora pistillata chi dgt 3,23%/thdng. Nhu vdy, tdc dp sinh trudng ciia cdc loai san 
ho nu6i trong dieu kien cd khdng che nhiet dp deu cao han ro ret so vdi san h6 nuoi trong 
dieu kien kbong kh6ng cbl nhipt dp. 

Bdng 2. Tdc dp sinh tru&ng cua cdc lodi san hd nudi trdng trong cdc dieu kipn cd khdng 
chi nhipt dp (Id thi nghiem 1) vd khdng khdng che nhipt dp (Id thi nghipm 2) 

Loai 
Acropora nobilis 
Acropora nasuta 
Stylophora pistillata 

L6 thi nghieml 
9,4± 1,86 

10,72± 2,55 
5,52J: 0,84 

Lo thi nghigm 2 
4,22± 2,01 
8,38± 1,54 

. 3,23± 1.45 
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Thi nghipm dugc tien hdnh trong thdi gian thang 5 la miia ndng nong, nhiet dp nude 
biin ven bd thudng cao, tir khoang thdi gian 12 gid ve chieu nhiet dp ngudn nude biin 
cung cip cho cac be nudi san h6 thudng vugt qua 29^C kh6ng thich hgp d6i vdi ddi song 
cua cac loai san bd ndi chung, m^t s6 tap doan san ho teong cac bl nuoi kb6ng khIng chi 
nhipt dp bi mat sac t6 va chet. Dieu nay ciing phii hgp vdi nhdn dinh cua Titlyanov et al. 
(2002), [4]. 

Su kh6ng che nhiet dp nude bien teong cdc be nuoi san hd kh6ng vugt qua 29^C teong 
suot qua trinh nudi cho phep nu6i tedng Idu dai cac loai san ho teong dilu kien phong thi 
nghiem teong cdc thdng ndng, ndng miia he. 

I1I.2. Anh hudng cua bo sung thuc an dii vdi san hd nu6i trong phong thi nghiem 

Nhdm nang cao ty le sing vd sue cbing chiu cua san h6 nu6i telng trong dilu kien 
phong thi nghiem, dac biet la ch6ng chiu vdi nhipt dp cao, da tiln hanh cac thi nghipm bl 
sung nguon thuc an dpng vgt phu du Brachionus spp. (16 thi nghiem 1) vd thuc an tho (16 
thi nghiem 2) teong mdi trudng nudi san ho. 

III.2.1. Thdnh phdn vd mpt dp cua Bpng vgt phii du trong nguon nu&c nuoi san ho 

DQng vat phii du co trong nude bien Id nguon thuc an tu nhien cho cac Ioai san ho. Ket 
qua phdn tich cho thay mgt dp dpng vat phu du trong cac mdu nude nuoi san ho trong 
phong thi nghiem co su biin dpng qua cde thdng. Thdng 4 co mat dp Dgng vat phia du dat 
cao nhat Id 21,17 cd the/ lit va giam dan d cac thang 5 vd 6. S6 lugng ca the thugc nhom 
Chan mai cheo (Copepoda) nhu Calanoida, Cyclopoida, Harpacticoida chiem uu the nhat 
trong thdnh phdn Ddng vat phu du trong nude bien (bang 3). 

Bdng 3: Thdnh phdn vd mat dp (cd thi/100 lit) cua Bpng vdt phii du trong ngudn nu&c 

biin nudi san hd. 

Thfri gian 
Nhom dpng vat noi 

Calanoida 

Cyclopoida 
Harpacticoida 
Ostracoda 
Heteropoda & Pteropoda 
Isopoda 
Amphipoda 
Cumacea 
Crustcea larvae 
Bivalvia larvae 
Gastropoda larvae 
Polychaeta larvae 
T6ns so (ca the/100 lit) 

Thang 4 

29 

18 
1.890 
14 
0 
2 
8 
2 
36 
3 
4 
111 
2.117 

Th4ng 5 

4 

51 
1.550 
13 
2 
4 
2 
8 
88 
50 
1750 
17 
1.879 

Thing 6 

12 

47 
433 
7 
0 
1 
1 
1 
23 
19 
2 
12 
558 
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III.2.2. Anh hu&ng cua bd sung thirc dn len ty li song ciia cdc lodi san hd 

Sau 3 thdng thi nghiem ty le s6ng cua 2 lodi san h6 Stylophora pistillata va Galaxea 
fascicularis d tat ca cac 16 thi nghiem deu dgt 100%. Trong kbi do, ty le song cua loai 
Seriatopora caliendnim chi dat dugc 100% d 16 thi nghiem I (bd sung thuc an Brachionus 
spp.) va chet hodn todn d cac 16 thi nghiem 2 (bd sung thuc an tho) vd 16 doi chung (khong 
b6 sung thuc an),' (bang 4). 

Bdng 4: Tv li sdng sau 3 thdng nudi cua cdc lodi san hd trong cdc Id thi nghiem 
bd sung thirc dn. 

Loai 
Stvlophora pistillata 
Seriatopora caliendnim 
Galaxea fascicularis' 

Lo thi nghiem 1 
100 
100 
100 

Lo thi nghiem 2 
100 
0 

100 

Lo thi nghiem 3 
100 
0 

100 

IH.2.3. Anh hu&ng ciia bo sung thitc dn do! v&i tdc dp sinh tru&ng cda san hd 

Ket qud nghien ciiu dnh hudng bo sung thuc an khac nhau d6i vol t6c dp sinh trudng ciia 
3 loai san h6 Stylophora pistillata, Seriatopora caliendnim va Galaxea fascicularis dupe 
trinh bay trong cac bdng 5, 6 vd 7. 

Bdng 5. Tdc dp sinh tnr&ng ciia lodi san hd Stylophora pistillata nudi trong dieu kipn 
bd sung cdc ngudn thirc dn khdc nhau 

Lo thi nghiem 

TNI 
TN2 
TN3 

Toe do sinh tru-ong ("/u/thang) 
Thang 4 

13,33±3,37 
8,11± 5,38 
11,3±2,38 

Thang 5 
15,36±2,19 
7,82± 1,80 
13,33± 1,03 

Thang 6 
12,30±0,58 
7,51± 3,67 
4,21± 1,45 

Bang 6. Tdc dp sinh tnr&tig cita loal san hd Seriatopora caliendnim nudi trong diiu kiin 

bd sung cdc ngudn thirc dn khdc nhau. 

Lo thi nghiem 

TNI 
TN2 
TN3 

Toe do sinh tririrng (%/thang) 
Thang 4 

58,25± 14,63 
35,<13±7,24 
52,16±16,23 

Thang 5 
24,05± 8,92 
19,42±5,06 
19,71±3,38 

T h a n g 6 
21,74± 2,45 

0 
0 

Bang 7. Tdc dp sinh tnr&ng ciia san hd Galaxea fascicularis nudi trong diiu kien bd sung 

cdc ngudn thirc dn khdc nhau 

Lo thi nghiem 

TNI 

TN2 
TN3 

Toe do sinh trirffng (%/thang) 
T h a n g 4 

27,53± 7,98 
9,85± 10,02 
22,31± 4,35 

T h i n g 5 
30,72± 2,35 
20,00± 4,35 
24,63± 6,67 

Thang 6 
35,65± 6.34 
34,49± 5.38 
13,91± 1.74 
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Kit qua nghien cdu cho thdy toe dp sinh trudng cua loai san h6 Stylophora pistillata a 
16 thi nghiem 1 (bo sung thuc an Brachionus spp.) diu co gid tri cao hon d 16 thi nghiem 2 
(bl sung thuc an th6) vd 16 d i i chung. T6c do sinh trudng cua san h6 d 16 thi nghiem 1 dgt 
gia tei cao nhat sau 2 thdng nu6i_(thang 5) vdi 15,36%/thdng vd thdp nhat sau 3 thang nuoi 
(thang 6) chi vdi 12,3%/thdng. CJ 16 thi nghiem 2 (bl sung thuc an tho) t ic do sinh trudng 
ciia san ho thap hon so vdi cdc 16 thi righiem 1 va 3 (dii chung) va co xu thi giam ddn tu 
thang 4 den thang 6. Nhu vgy, viec b6 sung thuc an Brachionus spp. da cd anh hudng ro 
ret doi vdi toe do sinh trudng cua san h6 Stylophora pistillata nudi telng trong dilu kien 
phong thi nghiem. 

Doi vdi loai san ho Seriatopora caliendrum t6c dp sinh trudng ciing c6 gia trj cao nhdt d 
16 thi nghiem 1 va thdp nhdt d 16 thi nghiem 2 (bd sung thuc an tho). T6c dp sinh trudng 
ciia san h6 Seriatopora caliendnim co xu the giam dan qua cdc thdng nuoi. Dang Imi y 
rang sau 3 thang nuoi (thang 6) chi cd cdc tap doan san ho d 16 thi nghiem 1 (bl sung thirc 
an Bruchiomis spp.) con song sot, cac tap dodn san hd d 16 thi nghiem 2 (thuc an tho) va 
doi chung deu mat dan sac t6 va chet hoan todn. 

Doi vdi loai san h6 Galaxea fascicularis, t6c dp sinh trudng cua san ho d 16 thi nghiem 
1 (bo sung thuc an Brachionus spp.) vd 16 thi nghiem (thuc an th6) luon dgt gid tri cao han 
so 16 thi nghiem 3 (d6i chung), trong do t6c dp sinh tnrdng cua san ho nuoi trong dilu kien 
bo sung thirc an Brachionus spp. luon dgt gid trj cao nhat. T6c dp sinh trudng cita san h6 
nuoi trong dieu kien b6 sun^ thuc dn (Brachionus spp. va thuc an tho) diu tang ddn tir 
thang 4 den thdng 6. CJ 16 d6i chung t6c dp sinh trudng ciia san ho tang tu thdng 4 din 
Ihang 5 va giam nhanh trong thang 6 (22,31%/thdng, 24,63%/thang va 13,91%/thdng theo 
thir tu). 

Nhu vdy, cdc ket qua thi nghiem b6 sung thuc an khac nhau cho san h6 nu6i trong dieu 
ki?n phong thi nghiem da cho thdy ty le s6ng cua cac tap dodn san h6 Stylophora pistillata 
va Galaxea fascicularis deu dat dugc 100% sau 3 thang nu6!. Rieng loai Seriatopora 
caliendrum cd ty le s6ng dat 100% chi khi dugc nu6i bang thuc an Brachionus spp., trong 
khi do san h6 nu6i bang thuc an th6 hoac khong cho an deu bi chet sau 3 thdng nuoi. 

Ket qud thi nghiem cung cho thdy ngu6n thuc an song Brachionus spp. to ra rat thich 
hpp cho nuoi san h6 trong dieu kipn phong thi nghiem nham giup cho san ho sinh trudng 
va phat trien nhanh vd nang cao siic ch6ng chiu cua san h6 trong dieu kien nu6i giii lau dai. 
Cac tap doan san h6 nuoi thi nghipm 2 mac du dugc b6 sung bang thuc an th6 nhung co t6c 
dp sinh trudng thap nhat. Dieu nay cho thay su cho an bang thuc an tho khi nuoi san ho 
trong phong thi nghiem la kh6ng thich hgp, co the la do thuc an th6 de bi phan huy gay 6 
nhiem moi tnrdng nLi6i san ho. 

IV. KET LUAN 

Tir cdc ket qua nghien cuu anh hudng cua nhiet dp va b6 sung thuc an d6i vdi nuoi 
trong san h6 phong thi nghiem, cd the dua ra mgt so ket lugn nhu sau: 
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- Nudi tedng, luu giii cac lodi san hd cdng lau dai trong dilu kipn phdng thi nghipm can 
khdng cbl d nhiet dp nude bien ludn thdp hon 29"C. 

- Bo sung ngudn thuc an Brachionus spp. (mat dp 2 cd the/ml) trong be nudi san ho co 
hieu qud rd ret nang cao ty lp sdng va tdc dp sinh trudng ciia cac loai san h6 nu6i trong 
dilu kipn phong thi nghiem. 
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