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Sie khang che nhiét d¢ nuce bién trong cdc bé nui san hé uén thép hon
26°C va sw bé sung nguon thirc &n séng Ludn trlmg (Brachionus spp.) voi
mdt d6 2 cd thé/ml 3 néng cao ré rét 1y 1é sdng va 16c dg sinh trucng ciia
cdc lodi san hé czmg nudi trong diéu kién phong thi nghiém. Diéu nay cho
phép tién hénh viée heu giie Idu dai cdc tp doén san hé trong didu kign
nhdn tao nham cde muc dich nghién cieu khoa hoe, tgo 1@p dodn san hé tré
cho phuc hoi hé sinh thi, phuc wi cho cic bé nudi sinh vit cdnh
(Aquarium).

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

The temperature control of sea water in the coral culturing tanks afways
lower than 29°C and the supply of live food Brachionus spp. (2
individuals/ml) increased remarkably the survival and growth rate of corals
whick 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.
1. MO PAU
Nhiing né Iy nusi gift céc loai san hé trong diéu kién nhén tzo dwoc tién hanh & nhiéu
phong thi nghlem trén thé gii va dic biét 1a trong céc bé nudi sinh vat bién phuc vu khich
tham quan v bé c4 thudc tu nhda [1, 2, 3, 5). Hién nay, viéc nudi gifr san hé trong didu
kién nhéin tac cha phong thi nghiém ﬁuuc tién hanh theo cdc muc dich khic nhau nhu
nghién citu khoa hoc, tao tép doin san ho tré cho phuc hdi hé sinh thai, phuc vt ¢ho cac bé
nudi sinh vét canh (Aquarium), cung cAp san hé cho hoat ddng thuong mai san ho sbng va
bio tdn da dang sinh hoc [4].

Tuy nhién, viéc nubi trong san hd trong diéu kign nhén tao thudng gip rét nhidu kho
khdn, san hd thudng bi chét boi sy thay doi cia céc yeu td mbi trudmng trong bé nudi nhr:
ohiét 4§, anh sang, 46 man...D3c biét, sy ting cao nhiét 46 nudc bién 13 ngayén nhén chinh
khién san h thuong bi chét [4]. Thém vao do, trong qué trinh nuéi gnTr lau dai, ngudn thize
in ding vat phit du ty nhién c6 trong nudc bién cung cap cho c4c bd nudi san hé thuong
thip va nhidu bién dong khlen san hé thidu thirc an, dan dén kha ning chéng chiu kém vi
<6 thé 14 nguy2n nhan gay chét san hd trong cic bé nuéi.
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Bii bao néu 1én mdt s ket qué nghién ciru v& dnh huémg cia nhiét d6 va viée bo sung
thirc &n 1én ty 1§ sbng va toc 40 sinh tnrong clia mt 50 lodi san hd cimg trong diéu kién
phong thi nghiém di dirge tién hinh trong nhimg nim ghn day.

1. PHUONG PHAP NGHIEN COU

IL1. Phwong phap nghién ciru doh huéng cia nhigt 3§ 8di véi san hd nudi trong
phong thi nghi¢m

Thi nghigm dugc tién hanh trong thang 5/2009 voi thoi gian 30 ngay. K¥ thudt nudi git
san ho dwoc tién hanh theo Titlyanov et al. (2002) [4). Nguon nuoc cung cép cho cac bé
nuéi san ho 14 mude bidn tw nhién véi hé thong tw chay tir bé lang véi toc dé trao déi nuse
khodng 30%/gi0. Cudng d¢ anh sang cho céc bé nudi san hé dao déng trong khodng 30%
cuong 4 anh sdng tu nhién,

Cac tdp doan san hé cimg thudc 4 lodi Stylophora pistillata, Seriatopora
caliendrum, Acropora nobilis, A. nasuta dugo thu thap trong vinh Nha Trang va nudi tréng
trong 2 diéu kién nhiét dd khac nhau:

- Lo thi nghiém 1: Nhiét dg nude bién  trong cdc bé nudi duge khdng ché dé khdng vugt
qua 29°C biing hé théng 1am mit nude bién cung cip cho cic bé nuéi.

- L5 thi nghiém 2: Nhiét 49 nuéc bién trong bé nudi san hd khdng duge khéng che

O mdi diu kign thi nghiém ¢6 15 tdp doan san hé cia mbi loai duge nudi trdng. Khéi
lwong cia 2 lodi san hd Styiophora pistillata va Seriatopora caliendrum dao dfng tir 3- 20
g. Khéi luong ciia san hé Acropora nobilis, A. nasuta dao d¢ng tir 10- 40g. Céc tp dodn
san h§ dugc gin trén dé gach men va nuéi trong cic bé nudi,

11.2. Phwong phap nghién ciru anh hwémg cita bd sung thic in ddi véi san hé nubdi
trong phong thi nghiém

Thi nghiém duoc thuc hién trén 3 lodi san hé cing Stylophora pistillata, Seriatopora
caliendrum va Galaxea fascicularis dugc thu thip & vinh Nha Trang. 12 tAp dodn san hé
ctia mbi lodi ¢6 khdi lugng tir 7- 30 g dugc ghn trén dé xi mang va dugc b tri trong cic bé
nudi thudc céc 16 thi nghiém nhr sau:

- L6 thi nghiém 1: San hd dugc b sung thirc an déng vét phii du Brachionus spp. (Ludn
tn.\ng) véi mat ¢ 2 cé th¥/ml. Thi gian b4 sung thie 3n 14 vao lic 17h, khoang cach thai
gian b6 sung thic 3n 13 cich mot ngay.

- L6 thi nghiém 2: San hd duge bé sung thirc &n thé dugc ché bién tir thit ca xay n.huyen
va loc léy phan thit thd dé cho san hd in véi trong lugng 2g tuoi/bé, Thei gian bd sung
thirc &n 13 17h, khoang céch thér gian bd sung thirc an 1 cich mét ngay.

- Lo thi nghiém 3 (dm chimg): San hé trong cic be nudi khong duge b sung thix &n,
chiing chi sir dung nguén thirc &n ddng vét phii du c6 sAn trong ngudn nudc bidn tu nhién.

Cic 16 thi nghiém 1 vA 2 vio thdi gian b sung thic 3n nude duge dong khéng cho chay
dé tranh tr6i mét thirc an.
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Cic bé nudi san ho duge suc khi lign tuc va d3t trong nha c6 méi lop bing ludi rudi man
den (lu6i 1an) dé gidm bét cudmg d6 chidu sang ty nhién. Cudmg dg 4nh séing nhin dwoc &
che bé nudi khodng 30% so véi cudmg 43 chidu sing ty nhién.

Thei gian tién hanh thi nthcm 1a3 lhang (fx théng 4- théng 6/2003). Céc yéu tb mdi
trudmg nhur nhiét d¢ va d6 min ciia murée bién trong cac bé nudi san hé duge theo ddi va do
dac hing ngay.

Téc 89 sinh trudmg cia c4c tip doin san hd dugc tinh theo cong thic:

H= 1"":f’xlol():»(il()

Odiy: p : Tbc df sinh truong theo khdi hrgng ciia san ho (%/thang)
P; : Trong lugng cha san hé trude thi nghiém (g ).
P; : Trong lugng ctia san ho sau thi nghiém (g).
t : Thoi gian nudi thi nghiém (ngay).
30 :86 ngay trong thang.

I KET QUA NGHIEN CUOU
IIL1. Anh hwimg cita nhigt dd di véi t¥ 1§ sbng, tbe dp sinh trudng ciia san hd
IIL.1.1. Bién thign nhigt 4p trong céc I thi nghi¢m
Bién thién nhiét 4% nudc bidn trong ngay ciia 2 16 thi nghiém c6 khéng ché nhiét d5 va
khong khong khong ché nhiét & duoc trinh bay & hinh 1. Nhiét 45 hing ngdy clia nuée
bién trong cac bé nubi san hd & 16 thi nghiém 1 (c6 khdng ché nhit d6) luén thép hon

%°C. Trong khi dé nhigt 46 nudc bién trong 16 thi nghiém 2 (khéng khéng ché nhiét d5)
Iudn vuot trén 29°C sau 12 h trua.
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Hinh 1: Bién dong nhiét dg trong ngay ¢ 2 16>tht' nghiém nuéi san hé.
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HI1.2. Ank hisdng cia nhigt @33 ddi véi I séng cia san hé

Sau 1 thing nudi trong frong diéu kién phdng thi nghigm, ty 1¢ séng ctia céc tép doin
san hd nudi trong diéu kién o6 khéng ché nhiét do thép hon 29°C déu dat 100%. Trong khi
@6, san hé nuéi trong diéu ki¢n khéng khong ché nhiét d chi 6 lodl Stylophora pistillata dat
ty 1& sbng 100%, 2 loai san hd Acropara nasuta Vi Seriatopora caliendrum dat ty I¢ song
93,33%, lodi Acropora nobilis ¢6 ty 1€ sbng thap nhét, chi dat 86,66% (bang 1).

Bang 1. Ty Ié s6ng ciia cae lodi san hé nusi trong &iéu kién phong thi nghiém

Loai san ho TN nuéi ¢6 khdng ché TN nudi khéng khong che
nhiét 4 (<29°C) nhiét 46
Sc‘:_ SH | Sochét| Tylé SoSH | Sachét; Tylg
trong song trong song
%, (%)
Acropora nobilis 15 [ 100 15 2 86,66
Acropora nasuta 15 0 100 15 1 93,33
Stylophora pistiliata 15 0 100 15 0 100
Seriatopora caliendrum 15 0 100 15 1 93,33

Nhu vay, yéu t6 nhigt do c6 anh huong rd rét dén ty 13 sbng ciia san hé nudi trong didu
kién phong thi nghiém.

HI1.3. Ank hirdng ciia nhi¢t dp d6i véi tée d§ sinh tricéng cita san ho

So sanh tbe 4§ sinh trudng ciia san hd nudi trong difu kién khéng ché nhiét dd (dusi
20°C) vi khéng khéng ché nhiét 46 (cao hon 29°C) duoc trinh bay & bang 2.

Trong didu kign nudi cé khéng ché nhiét do khéng vugt qua 29°C, lodi san ho
Seriatopora caliendrum 6 tc do sinh trudng cao nhét voi 11 ,05%/thang, tlep dén 14 lodi
Acropora nasuta c6 téc d§ sinh toudng dat 10 ,72%/thang, lodi Acropora nabilis dat

9,40%/thang. Thip nhét 1i lodi Stylophora pistillata t6¢ 40 sinh tredng chi dat
5,52%/thing.

@ diu kign nuéi san hd khéng khéng ché nhigt d8, toc d6 sinh trudng cia san hd
Seriatopora caliendrum dat cao nhit véi 9,29%/thing, tiép theo 14 loai Acropora nasuta
dat 8,38%/thang, Acropora nobilis dat 4,22%/thing. Lodi c6 tée 49 sinh trudng thip nhit
la Stylophora pistillata chi dat 3 ,23%/thang. Nhu vy, téc dd sinh Iru(mg clia cAc loai san
hé nusi trong didu kién co khéng ché nhigt dd déu cao hon rd rét so véi san hd nudi trong
didu kién khdng khéng ché nhiét db.

Bang 2. Téc dg sink trudng cia cic lodi san hé nudi trong trong cdc diéu kién cd khdng
ché nhigt dg (16 thi nghiém 1) vii khing khdng ché nhiét a6 (16 thi nghiém 2)

Loai L thi nghiém1 L6 thi nghigém 2
Acropora nobilis 9.4+ 1,86 4,22+ 2,01
Acropora nasuta 10,72+ 2,55 8,38+ 1,54
Stylophora pistillata 5,52+ 0,84 3,23+ 1,45

j
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Thi nghiém duge tién hanh trong thdi g1an thang 5 1a mia ning néng, nhiét 4§ ouée
bién ven bor thudng cao, tir khoang thoi gian 12 gidy vé chidu nhiét do ng'uon nuée blen
cung cip ¢ho céc bé nudi san hd thudmg vugt qua 29°C khéng thich hgp 6i voi dbi séng
clia cdc loai san hd néi chung, mt sd t4p doan san h trong cic bé nubi khéng khéng ché
phiét 45 bi mét sic t8 va chét, Dién ndy ciing phit hop voi nhin dinh cia Titlyanov et al.
{2002), 4].

Su khéng ché nhiét d¢ nude bién trong cac bé nuéi san hé khong vugt qua 29°C trong
subt qua trinh nuéi cho phép nuéi tréng 1au dai cac lodi san hb trong diéu kién phong thi
nghiém trong céc thang ning, néng mia he.

IIL2. Anh hwémg ciia bé sung thire #n 33i v6i san h6 nuéi trong phong thi nghiém

Nhim ning cao ty 1& séng va sic chong chiu ctia san hd nuéi trdng trong diéu kién
phong thi nghi¢m, dic biét 14 chong chiu véi nhiét 6 cao, da tién hanh céc thi nghigm bd
sung ngudn thirc &n ddng vit phis du Brachionus spp. (16 thi nghiém 1) va thirc &n thé (16
thi nghiém 2) trong mdi treong nudi san ho.

II1.2.1. Thanh phin vi mit 4 cita Ppng vt phi du trong ngudn mede nndi son ho

Dong vat phit du c6 trong nuée bién 13 ngudn thirc &n tx nhién cho céc loai san ho. Két
qua phan tich cho thay mat d6 dong vat phit du trong cic miu nudc nudi san hd trong
phong thi nghi¢m cé sy bién dqng qua cic thang Théng 4 c6 mft d })ong vat phi du dat
cao nhdt 13 21,17 c4 thé/ lit v gidm din & cdc thing 5 v4 6. S8 luong c4 the thudc nhém
Chén mai chéo (Copepoda} nhu Calanoida, Cycloponda, Harpacticoida chiém wu thé nhét
trong thanh phén Péng vét phit du trong nuée bién (bang 3).

Béng 3: Thamh phén v mdt d¢ (cd thé/100 liy) ciia Déng vét phis du trong ngudn nwée

bién nudi san hé.

Thoi gian Thing 4 Théng 5 Théng 6
Nhém dng vt ndi

Calanoida 29 4 12
Cyclopoida 18 51 47
Harpacticoida 1.890 1.550 433
Ostracoda 14 13 7
Heteropoda & Pteropoda 1] 2 0
Isopada 2 4 1
Amphipod 8 2 1
Cumacea 2 8 1
Crustcea larvae 36 88 23
Bivalvia larvae 3 50 19
Gastropoda larvae 4 1750 2
Polychacta larvae 111 17 12
Tong s6 (c4 thé/100 1it) 2.117 1.879 558
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1IL2.2. Ank hwong cita bé sung thire dn lén & I¢ song cia cdc ledi san ho

Sau 3 thdng thi nghiém 1y 1¢ sbng cia 2 lodi san ho Stylophora pistillata va Galuves:
Sascicularis & tht ca céc 16 lhl nghiém déu dat 100%. Trong khi dé, ty 1§ sdng cla lodi
Seriatopora cafiendrum chi dat dugc 100% ¢ 16 thi nghiém | (bd sung thize &n Brachionus
spp.) va chét hodn todn & cac 16 thi nghiém 2 (b5 sung thirc &n thé) va 16 déi chitng (khéng
bé sung thire an), (bang 4).

Bang 4. Tv l¢ sing sau 3 thing nudi cia cdc loai san hd trong cdc IS thi nghiém
b6 sung thirc an.

[ Loai o L6 thi nghiém | | L6 thi nghiém 2 | L6 thi nghiém 3

I Stviophara pistillaza 160 100 100
Seriatopora caliendrum 100 0 0

[ Galaxeu fascicutaris 160 160 100

HL2.3. Anl hwdng ciia b sung thire dn déi vi tic @3 sinh tridng cia san h
K&t qua nghién ciru dnh hudng bd sung thirc an khic nhau di v6i tbe d6 sinh trréng cia
3 lodi san hd Stylophora pistillata, Seriatopora caliendrum vi Galaxea fuscicularis duyc
trinh bay trong cdc bang 5, 6 va 7.
Béng 5. Téc dg sink trudng cua lodi san hé Stylophora pistillata nuéi trong didu ki¢n
b6 sung cdc nguon thire dn khic nhau

L thi nghiém ‘Fc d§ sinh trudng (Y/thing)
e Thang 4 Thing § Thang 6
TN 13,33= 3,37 15,36+ 2,19 12,30£ 0,58
TNZ2 8,11+ 5,38 7,82+ 1,80 7,51+ 3,67
[TN3 11,3+ 2,38 13,33+ 1,03 421 1,45

Bang 6. Téc dg sinh trudng ctia lodi san hé Seriutopora caliendrum nudi trong diéu kién

bo sung cdc nguén thire dn khdc nhau.

L thi nghi¢m Tdc d§ sinh trudng (Yo/thdng)
Théng 4 Thing § Thang 6
| TNL 58251 14,63 24,05+ 8,92 21,74+ 2,45
N2 35.93+7,24 19,42+ 5,06 0
TN3 52,16+16,23 19,71+ 338 0

Bang 7. Toc dg sink trudng ctia san hé Galaxea fascicularis nudi trong diéu kién bs sung

cdc ngnén thirc an khéc nhau

Lb thi nghiém Téc d§ sinh truéng (Y/thing)
Thang 4 Théng 5 Thang 6
TNI 27,53+ 7,98 30,72+ 2,35 35,65 6,34
TN2 9,85+ 10,02 20,00+ 4,35 34,49+ 538
TN3 2231+ 4,35 24,63+ 6,67 13,91+ {,74

—r = i
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Két qui nghién _citu cho thiy tdc d6 sinh trudng cia loai san hd Stylephora pistillata &
16 thi nghiém | (bd sung thire an Brachionus spp.) déu c6 gid tr cao hon & 16 thi nghiém 2
(bd sung thirc &n thd) va 16 déi chl.mg Téc 6 sinh trudng cha san hd & 16 thi nghiém 1 dat
gid trj cao nhit sau 2 thdng nuéi (thang 5) véi 15 ,36%/théng va thip nhdt sau 3 thang nudi
(thang 6) chi v&i 12,3%thang. O 16 thi nghiém 2 (b3 sung thirc &n thd) téc o sinh trudng
cia san hd thap hon so v&i cde 16 thi nghiém | va 3 (ddi chimng) va cé xu thé gidm din tr
thing 4 dén thing 6. Nhur vay, viée bd sung thirc dn Brachionus spp. 42 c6 anh hudng &
rét d6i voi tée 6 sinh trudng cia san ho Snlophora pistillata nuéi tréng trong diéu kién
phong thi nghiém.

D41 v6i lodi san hd Ser iutopora caliendrum tde 46 sinh trudng ciing ¢b gid tri cao nhit &
18 thi nghiém | ¥a thap nhat & 16 thi nghiém 2 (b6 sung thire dn thd). Téc 4§ sinh trudng
cia san hé Ser:a{opora caliendrum co xu thé giam ddn qua cac thing nuéi. Bang hru y
ring sau 3 thang nudi (thang 6) chi c6 cdc tip doan san hd ¢ 1 thi nghiém 1 (bd sung thirc
in Bruchionus spp.) con song sol, céc tdp dodn san hé & 16 thi nghiém 2 (thir &n thd) va
46i chiing déu mét din séic 1 va chét hoan todn.

Déi véi lodi san hé Galaxea fascicularis, the d9 sinh trwong cia san hd & 18 thi nghiém
1 (bd sung thizc &n Brachionus spp.) v& 16 thi nghiém (thitc 4n thd) luén dat gid tri cao hon
50 16 thi nghiém 3 (d6i chimg), trong d6 téc dé sinh trudng cia san hé nuéi trong didu kign
b sung thire &n Brachionus spp. hudn dat gia tri cao nhit. Téc d§ sinh truéng cua san hd
udi trong dicu kién bd sung thuc an (Brachicnus spp. va thic dn ths) déu tang din tir
thing 4 dén thang 6. O 16 ddi chimg tée d6 sinh trudng cia san hd ting tir thang 4 dén
thing 5 va gidm nhanh trong thing 6 (22,3 [%/thing, 24,63%/thdng vi 13,91%/thing theo
thir ).

Nhu vay, cdc két qué thi nghi¢m bd sung thitc an khac nhau cho san hd nudi trong didu
kién phong thi nghidm d cho thiy 1y 1€ sng cia cac 14p dodn san hé Stylophora pistillata
vd Galuxea Sascicularis déu dat duoe 100% sau 3 thang nuéi. Riéng lodi Seriatopora
caliendrum ¢6 1y 1§ song dat 100% chi khi dugc nudi bang thire @n Brachionus spp., trong
khi 46 san hé nudi bing thirc an thé hofic khéng cho 3n déu bi chét sau 3 thang nudi.

Kér qud thi nghiém ciing cho théy ngudn thirc an song Brachionus spp. 16 1a rit thich
hop cho nudi san ho trong didu kién phong thi nghiém nhim gitp cho san hé sinh truong
va phit trién nhanh va ning cao sizc chéng chiu ciia san hé rong diéu kién nuéi gitr lau dai.
Céc tip doan san hd nudi thi n;,hlt;m 2 mic di duge bd sung bang thirc &n thé nhung ¢6 the
46 sinh tredng thip nhit. Didu nay cho thy sy cho in biing thire an thd khi nudi san h
trong phong thi nghiém 14 khdng thich hop, ¢6 thé [a do thirc dn thé d2 bi phan hiy giy &
whim mdi trudng nudi san ho.

1V. KET LUAN

Tir cac két qua nghién ciru anh hudng cla nhiét 4o va bd sung thirc an déi voi nudi
trom. san hd phong thi nghiém, cd thé dua ra mot sé két luan nhu sau:
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- Nubi trdng, hru gitr c4c loai san hé  clmg 1an da1 trong diéu kién phong thi nghigm can
khéng ché & nhiét 4§ nude bidn ludn lhap hon 29°C.

- B6 sung nguon thic an Brachionus spp. (mét d¢ 2 cd thé&/ml) trong bé nudi san hd cé
hiéu qua rd rét ning cao ty 1§ sbng va tdc d8 sinh trudng ciia céc lodi san hé nudi trong
diéu kign phong thi nghiém.
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