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TOMTAT 

Bai bao nay trinh bay ket qua ve tang tmdng va ti le sdng ciia torn hiim co gidng nuoi d che dp cho an va 
mat do khac nhau trong he thdng be tai sir dung nuoc. Ba che do cho an duoc thiir nghiem bao gom cho an 
ca hioi 2 lan/ngay (2F); thiic an vien 2 lan/ngay (2P) va thuc an vien 4 Idn/ngay (4P). Ivldi nghiem thuc lap 
lai 4 lan. 13 mdi nghiem thiic, torn hitm duoc nuoi trong be 4 m̂  d mat do 25 con/m'. Sau 2 thang nuoi, vat 
chat kho ciia thiic an (DM), ti le sdng va ti le tang trucmg dac trung (SGR) cua torn hiim o nghiem thuc 2F 
va 4P lon hon nhidu so vm nghiem thuc 2P (p < 0,01). Khong cb su khac nhau coy nghia vd cac chi so nay d 
nghigm thiic 2F va 4P (p>0,05). Sau 4 thang ouoi, cd su sai khac co y nghia ve DM (p < 0,05) va SGR (p < 
0,05) nhung khong co sir sai khac ve ti le sdng giUa hai nghiem thiic 2F va 4P (p > 0,05). Thuc an tom an vao 
giam va tap tinh tom an thit ddng loai CO the lam cho ti le sdng cua tom hiim thap hon o nghiem thiic 2P. Co 
ba mat do nuoi tom duoc thu nghiem gdm 20 con/m^ (D20), 30 con/m^ (D30) va 40 con/m^ (D40). Mdi 
nghiem thiic lap lai 4 lan. Ddi vol mdi nghiem thiic. tom hiim duoc nuoi trong be 4 m̂  va cho an thuc an 
vien 4 lan/ngay. Sau 4 thang nuoi, ti le sdng ciia torn hum nuoi o D40 (81,72 + 2,25%) thap hon co y nghia so 
voi D20 (86,25 ± 2,70%) va D30 (86,04 ± 2,49%) (p < 0,05). Khong co su khac nhau vd ti le sdng giua 2 
nghiem thuc D20 va D30 hoac vd SGR giija cac mat do nuoi khac nhau (p > 0,05). Ket qua cho diay ddi voi 
torn hiim bong C0 gidng 2-3 g/con, tang sd Idn cho an thirc an vien hang ngay tir 2 len 4 lan da cai thien 
luong thuc an torn an vao qua do nang cao tang tnrong va ti le sdng cua P. ornatus trong khi do tang mat do 
nuoi tir 30 den 40 con/m^ lam giam ti le sdng cua torn. Viec ap dung cho an nhieu lan va cai tien chat luong 
vien thiic an se gia tang miic do sir dung thuc an ciia tom hum bong qua do giam an thit dong loai sau khi 
lot xac va cai thien ti le sdng can duoc quan tam. 
Tir khda: Cho an, mat do, torn hiun, Panulirus, vien thiic an. 

ed mdt sd ket qua nghien eiiu ve che do eho an va 
mat dd nudi trong didu kien nudi be eiia mot sd loai 

Nudi tdm hiim gai hmyen thdng trong ldng bien ^^ ^^^^ |^y ^^^^^ ^^ ^/^ ^^ ^^^ j ^ , ^ ^ t 5 ^ hf,n, 

bdng Panulirus omatiis. Che dd cho an khdng hieu 

1 . BAT VAN BE 

Nudi tdm bin 
duoc phat trien ba thap ky qua va trd thanh mdt 

nganh cdng nghidp quan frong a Viet Nam. Vide sir j^uiVmo^trong nhung ydu td lam cho tdc da tang 
dung thiic an la ca tap dat nghd nudi tdm hiim trong ^ ^ ^ ^^ ^ ^ ^^^^^ j „ g,^^ ^ ^j„g „ghiep edn 
tinh trang nii ro eao do chat luong ca tap kem, d ^.^^ j ^ , ^ ^ ^ ^ ^j ^j _ gooo, 2002; Gleneross et al., 2001; 
nhiem mdi trudng, dich benh va cac tham hoa khac jj^^^j^^ g, g, 2003). Chia khau phdn thiie an vien 
nhu mua lon hoac bao lu. He thdng nudi be duac ky ^^^,^ ^.^^^^ ^^ j j ^ji jjjjjj ta„g tnidng va hieu qua 
vong thay thd nghe nudi truyen thdng de duy tri _,̂  ^^^^ ,.^^^ ^^ ^^.j ^,^ ^^^ (Sedgwick, 1979; Wyban 
nghd nudi tdm hum mdt each ben vung (Mai Duy ^ Sweeney, 1989; Robertson et al., 1993). Tuy nhien, 
Minh va ctv., 2016). Tuy nhidn, do sir dung ca tap ^j^^ ^^ ^^^^^ y^^ j 5 yj jng (.̂ i thien tang trudng va ti 
lam thiie an, cae ket qua nudi tdm hum trong be o j ^ ^^^^ ^ ^^^ ^f^^ j ^ ^ ^ ^ edwardsii co- 5-22 g 
quy mo 100 m^ be nudi cdn rat han che (Nguydn Co fj^g^^^ et al, 2003), P. argus (Cox & Davis, 2006) 
Thach vactv., 2013) hoac chi dquy md nhd 1-2 m^su ^^ ^^^ j ^ ^ ^ ^^ ^^^^ p cygnus Oohnston et aL, 
dung thiic an vidn (Le Anh Tuan & Jones, 2015). Da 2WS). Anh hudng eua sd Ian cho an thtic an vien len 

tdm hum bdng trong be chua dugc nghien ciiu. Mat 

'Via M 1, - • „ , - • . > .T,- • III dd nudi lien quan den sinh khdi (Aiken & Waddy, 
Vien Nghien cuu Nuoi trong thuy san III uv JJ"-' M > . . , . . , . ^ 

B„.-. u J ^ u 1978) su canh tranh trong quan dan (Moyle et al., 
bmail'minhmaiduy@yahoo.com ±c7io/, ou , 
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2009) va kha nang sit dung thuc an ciia doi tirong 
nuoi (Sakthivel et d., 2006) vi vay chiing co anh 
hirong den tang tnrong va ti le song cua torn hum. Su 
khac nhau ve tang tmong va ti Ie sdng da dupe bao 
cao a torn hum giong loai P. omatus (Le Anh Tuan & 
Jones, 2015; Dinh Tan Thien va ctv., 2017). loai 
Homams americanus (Aiken & Waddy, 1978) va hau 
au triing P. cygnus Qohnston et al, 2008; Moyle et 
al, 2009). Nguwc lai, khong co su khac nhau co y 
nghia doi vdi mat do len ti le sdng cua P. omatus giai 
doan gidng Qones et al., 2001). Vi vay, anh hudng 
ciia mat do nuoi len tom hiun bdng nudi trong be 
Cling can duoc lam ro. Nghien cmi nay nhSm danh 
gia anh huoTig ciia mat dp nudi va sd iSn cho an len 
sinh tnrong va ti le sdng ciia P. omatus ^^ doan con 
gidng. 

2. VAT LEU VA PHUDNG HUP N B H CUU 

2.1. Doi tuong va di^u k i ^ nudi thi n ^ ^ m 
Con gidng hau au tning ^uerulus) cua tdm hiim 

bong P. omatus thu tir vimg bien ven bd mien Trung 
Viet Nam dupe uong nuoi trong be trong 5 tuan cho 
den khi dat kich co 2-3 g/con. Trong moi be thi 
nghiem 4 m ,̂ dat mot tam luoi 2 m^ va 4 vien da hot 
dpc theo cdt niroc a dp sau 1 met Mdt phin con 
gidng dupe lam quen vdi vien thiic an trong 2 tuan 
trong khi phan cdn lai van cho an ca t ^ tnroc khi bd 
tri vao be thi nghiem. Tom hiim gidng khde manh co 
2-3 g khdng co cac trieu chiing benh thong thudng 
nhu benh siia, do than hoac vd triy xudc dupe chpn 
de thi nghiem. Be nudi duoe bd tri trong he thdng be 
tuan hoan dat trong nha. DSu tien, nude bien dupe xtr 
ly bang chlorine 70% a ndng dp 10 ppm va 3 ngay sau 
trung hda bang thiosulphate de xir ly chlorine tdn du 
trude khi cap vao he thdng nudi. Trong he thdng nay, 
nude tu be nuoi dtroc thu vk be ldng cd dirong kinh 8 
m tmdc khi chay qua be Ipc sinh hpc the tich 12 ra^. 
Be loc sinh hoc cd 3 ngan lien tiep va moi ngan dupe 
do day san hd canh, ca hat 2-4 cm va 4 da bpt dao 
khi. Nude xu ly sau dd din qua be tieu chuan d- dd 
nhiet dp dupe dn dinh tu ddng bang thiet bi dieu 
khien nhiet tu 28-30"C. M6i tuan, BZTt, mdt san 
pham cd thanh phan chii y^u la Bacillus duoc cung 
cap vao be loc de duy tri he vi khuan. He thdng Ipc 
sinh hpc da dirpc kich hoat va sii dung trong nhidu 
nam. Trao ddi nude hang ngay la 400%. Cac chi tieu 
mdi tmdng dupe duy tn trong pham vi TAX 
(Ammonia va NHJ: < 0,7 mg/l; NO -̂N < 0,08 mg/l; 
phosphate < 1,46 mg/l; DO > 4.6 mg/l; pH: 7,5- 8,2: 

do man: 30-38%o; NO. < 50 mg/L Cac thong so nay 
dupe do bang thiet bi phan tich radi tnidng Hanna 
H18330&O2. Dp man va nitrate dugc di&u khien bang 
each bd sung them nude nggt hoac bo sung nuoe 
bien mdi. 

22. T\a D ^ ^ sd lan cho in 

Tdm hiun bdng ca gidng 2-3 g/con khdng bieu 
hien benh, dupe bd tri vao 3 nghiem thiic cho an 
gom 2 biia ca tuoi/ngay (2F); 2 bira thiic an 
vien/ngay (2P) va 4 biia thiic an vien/ngay (4P). 
Tdng lupng thuc an sir dung trong ngay dao dong 
trong khoang 14 - 18% khdi lupng than tdm ddi vdi 
feiic an tuoi va trong khoang 1.8 - 2.2% ddi voi thiie 
an vien. Cho an vao 6 gia va 18 gia ddi vdi nghiem 
thiic 2F ciing nhu 2P va cho an vao liic 6 gia. 11 gid, 
18 gia va 23 gia ddi vdi nghiem thiic 4P. O mdi 
nghiem thiic, 100 ca the tdm dupe tha nudi trong be 
2,0 X 2,0 X 1.0 m^, tuang duong 25 ca the/m^ be nudi. 
Mdi nghiem thiie lap lai 4 lan. Nghiem thiie 2P keo 
dai trong 2 thang va ket thiic do ti le sdng tdm hiim 
thap. Hai nghiem thiic cdn lai van tiep tuc va keo dai 
trong 4 thang. Khdi lugng than va sd lupng tdm dupe 
kiem tra vao cudi thang ihu 2 va thang thii 4. Tdng 
lupng thiic an cung d p cho tdm hiun dugc theo doi 
hang ngay d mdi nghiem thiic. 

2.3. Thi nghiem mat do 

Tdm hiun ccr gidng 2-3 g/con Ididng bieu hien 
benh dupe bd tri vao 3 nghiem thiie 20: con/m' 
(D20); 30 con/m- (D30) va 40 con/m- (D40). Tat ca 
tom hiim dupe cho an hang ngay bang thiie an vien 4 
lan vao 6 gid. 11 gid, 18 gid va 23 gia. Tong lupng 
thiic an cung cap cho tdm trong ngay ehiem 1.8-2.2% 
khdi luong than tom. Mdi nghiem thiic lap lai 4 lan. 
Thi nghiem dupe tien hanh trong 4 thang. O mdi 
nghiem thiic, theo doi khdi lupng than va sd lupng 
tdm hiim vao cudi thang thii 4 va tdng lupng thiie an 
cung cap cho tom dupe theo doi hang ngay. 

2.4. Chuin bi thiic an 

Tliiic an cho thi nghiem bao gdm thiic an vien 
cong nghiep khd va thiic an tuoi la ca liet 
{Leiognathus splendent. Tmdc tien ca dugc xir ly 
bang chlorine ndng do 5 ppm trong 5 phiit sau dd nia 
sach bang niroe ngpt, eat mieng 5-10 mm, ddng gdi 1 
kg/tiii va bao quan trong tii ddng. Ca duge giai ddng 
trudc khi cho an. Thanh phdn thit ca chiia 9.6% 
protein, 1,92% lipid va 4,67% vat chat kho theo kdt qua 
phan tich trong phdng thi nghiem cua Tnrong Dai 
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hoc Nha Trang. Thtre an viSn c6 thanh phan nguy6n 

lieu duoc Hnh biy trong bang 1. 

Bang 1. Thtoh phin nguyta lieu cua thttc an vito 
Thanh phan 
Bot ea (67« protein, 8% Upid) 
Ca liet tuoi (9,6% protein, 1,92% Hpid) 
Cao gan muc 
Gelatin 
Hot dau nanh 
Lecithin, E322 til dau nanh 

Nustic® 
Megabis® 
GrowmixtDshrimp (vitamm, khoang) 
Tong cong 

% 
68 
10 
8 
4 
2 
2 
2 

2 
2 

100 

Ca liet tuoi duoc rira sach bang nuoc ngot, hap 
trong 15 phiit, sau dd nghien thanh dich long. Tat ca 
nguydn lieu liet ke d bang 1 dupe trdn deu vdi nude 
ngpt sach tnrdc khi dim qua may dim tao thanh dang 
sgi cd dudng kinh spi 1 - 2 mm. Soi thiic an dupe say 
khd d 65°C trong 90 phiit, be ngan cpng thuc an tao 
vien thiic an chieu dai 1-2 cm. Ddng gdi trong tiii ni 
long lirpng 5 kg. bao quan trong tu mat. Vien thiic an 
CO 50-52% protein, 6-8% lipid, 25-27,6% vat chat kho 
theo ket qua phin tich trong phdng thi nghiem 
Tnrong Dai hoc Nha Trang. 

2.5. Cho tdm an 

Hang ngay cho tdm an thanh nhieu biia (lan). 
Ddi vdi thiic an tuoi cho an 2 biia vao 6 gid' va 18 gid, 
mdi biia cho thiic an mpt dot Ddi vdi thiic an vien 
cho an lam 2 bua hoac 4 biia tiiy nghiem thirc thi 
nghiem. Trong mdi bira an, cho tdm an 2 den 3 lan 
khoang 30 phut va tdng lupng thiic an mdi biia an 
dirpc thiet lap hang tudn. De thiet lap tdng thiic an 
cho mdi biia an, ban dau cung cap khoang 50% thtrc 
an va 30 phiit sau dd phan cdn lai cua thiic an dupe 
them vao. Tdng thiic an duoc thdm vao dupe xem la 
viia du cho ddn khi mdt sd tdm hiim ngimg an va leo 
I6n ludi trong khi do mdt vai vien thiic an cdn sdt lai 
b day be, Sd luong thiic an cho mdt biia an la lupng 
thiic an duoc cho an Ian dau cdng vdi lupng thuc an 
dirpc them vao sau dd. Thiic an hang ngay cho mdi 
be dupe tinh la tdng thuc an duac cung cap trong ca 
ngay cho be dd. 

2.6. Thu thap v^ xu ly sd li6u 

Tl le tang tnrong dac trung (SGR) 

WABWt2/ABWtI)/(t2-tl)*100 (%), trong dd ABWt2 

va ABWtl (g) tuong ling la khdi luong trung binh 
ciia dan tdm hum d thdi diem t2v3i tl (ngay). 

Khdi lupng trung binh cua dan tdm d thdi diem t 
(ngay) (ABWl) = TBWt/Nt (g/con), trong do TBWt 
la tdng khdi lugng than (g) cua tdm hiun b thdi diem 
^va Nt\a sd luong tom hiun tai thdi diem t 

Ti le tmng binh vat chat khd cua thiic an tdm 
hiim tieu thu trong 1 ngay b thdi diem t (DM^ = 
TDFt*K(%), trong dd TDFtXa tdng luong thiic an 
tdm hum tieu thu trong 1 ngay d thdi diem ?; K la % 
ciia vat chat khd cua thiic an su dung va can bang 
cua vien thiic an va ca liet tuoi tuong ling la 27,75% va 
4,67%. 

Tinh muc protein (%) cung cap cho tdm b thdi 
diem ;• (Protein) {% g protein/g tdm)= TDFt 
*p/TBWt*100, trong dd /) la ti le protein cd trong 
thiic an tinh d- mice 54% ddi vdi thirc an vi6n va 9,Q% 
ddi vdi thirc an tuoi. 

Ti le sdng (%) cho 1 giai doan tir thdi diem tl 
den thdi diem t2= Nt2/Ntl*l()0, trong dd Nt2va 
Nil la sd lupng tom hum tuong ling tai thdi diem 
t2va tL 

Ki^m tra su sai khac ve SGR (%), ti le sdng (%) va 
DM giQa cac nghiem thirc bang ANOVA 1 y^u td vdi 
4 lan lap trong Excel 2007. 

3. KET QUA VA THAO LUAN 

3.1. Anh huong cua sd lan cho an I6n su phat 
tri^n ciia tdm hiim 

Sau 2 thang nudi cd su khac nhau ve thirc an tom 
sir dung, ti le sdng va tang trudng cua tdm hum a cac 
nghiem thirc. DM, ti le sdng va SGR ciia tdm hiun d 
2F va 4P tdt hon va sai khac ro ret (P < 0,01) vol torn 
d 16 thi nghiem 2P. Khdng cd su khac nhau ed y 
nghia ve cac ehi sd nay giiia 2F va 4P (p > 0,05). Sau 
2 thang do ti le sdng ciia tom hiim thap, nghiem thiic 
2P da duoc dimg lai frong khi nghiem thiic 2F va 4P 
van tiep tue duoc thuc hien. Sau 4 thang, ed su khac 
nhau ve DM (p < 0,05) va SGR (p < 0,05) nhung 
khdng khac nhau v^ ti le sdng ciia tdm hiim d 
nghidm thiic 2F va 4P (p > 0,05). Ket qua chimg td 
rang vdl ciing loai thiic an vien, chia ra nhieu biia an 
trong ngay, mdi biia an gdm nhieu dot, cho tdm an 
theo nhu cdu thi sd bua an (lan cho an) hong ngay 
da anh hudng len tdng lupng thirc an tdm hiim gidng 
su dung trong ngay va qua dd anh hudng den su phat 
trien ciia chiing. 
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Chi ti^u 

lBW(g) 

2BW(g) 

FBW(g) 

DM(%) 

Protein (%) 

Tile song (%) 

SGR (%) 

Thoi gian 
(thang) 

2 

4 

2 

4 

2 

4 

2 

4 

2 

4 

2P 

0,286 ±0,006 

12,27+0,98 

0,91±0,02»" 

1,78+0,05 

72,25+3,86'" 

6,26+0,17"' 

Nghiem thue eho an 

4P 

0,283+0,007 

13,60+0,90 

25,34+1,86 

1,03+0,05'" 

0,96+0,05'* 

2,01±0,11 

1,88+0,10 

92,75+2,22''" 

86,00+1,83' 

6,45±0,15'' 

3,74+0,02"' 

2F 
0,283+0,007 

13,88+0,67 

27,16+1,89 

1,06+0,06'" 

1.08+0,06'' 

2,02+0,13 

2,01+0,11 

92,55+2,08'" 

87,00+1,63' 

6,48+0,07'' 

3,80+0,04'' 

Cac ky til- a, b gidng nhau tiong ciing mdt hang 
(p>0,05): cac ky hieu **va '^ tuong ling vdi muc y nghia 

Nghign cuu nay la de so sanh hieu qua nudi torn 
hiun bdng bang thue an vien theo che do cho an 2 
lan/ngay so vdi 4 lan/ngay ddng thdi so sanh vdi che 
dp cho tom hiun an tmygn thdng bang thiic an tuoi 2 
lan/ngay. Su khac nhau cd y nghia v& tang trudng va 
ti le sdng cua tdm hiim ghi nhan trong nghien ciiu 
nay da chi ra rang sd lan eho an cd anh hudng den su 
phat tnen cua torn hiim trong he thdng nudi be. Miic 
dp sir dung thitc an ciia tdm hum tinh theo vat chat 
khd (DM) la mdt trong nhirng nhan td hen quan den 
tang trudng va ti le sdng thap hon cua torn hiim a 
nghiem thiic 2P so vdi nghiem thiic 2F hoac 4P. Sau 
2 thang ddu, DM d 2F la cao nhat, tiep theo la 4P 
trong dd DM b 2P la thap nhat ddi vdi tdm hiim giai 
doan CO 3 g len 10 g/con. Cac nghien ciiu tnrdc cho 
rang dung tich nipt tnrde tang len vdi khdi lupng 
than (eo 10-110 g) va gidi han viec thu nhan tong 
luong vat chat khd ciia tdm hiim trong khoang 0,8-
1,2% khdi lupng bat ke khau phan an la thiic an turn 
hay vien khd. Khau phan an thiic an udt va khau 
phan thirc an vien khd khi cho tdm hiim an den miic 
gidi han lupng vat chat kho se cho khdi luong b trang 
thai udt luong tu nhu nhau (Simon et al, 2009). 
Trong nghien ciiu hien tai, su khac nhau v^ lupng vat 
chat khd chi ra rdng tdm hiim d- 2P tieu thu it thirc an 
han trong khi tdm hiim d 2F tieu thu nhieu hon. 
Danh gia ham lupng protein trong khau phdn thirc an 
cung cdp eho tdm (g protein/g tdm %), cho thay tai 
thdi diem cudi thang thii 2, a nghiem thirc 2P, ehi sd 
% protein dat 1,78 ± 0,05%, thap hon so vdi chi sd nay 
a nghiem thirc 4P va 2F lan lupt la 2,01 ± 0,11% va 

the' hidn su khac biet khdng cd y nghia thdng ke 
p<0,01 vap<0,05. 
2,02 ± 0,13% (Bang 2). Tieu thu thirc an vien kho 
giam (ke ca vat chat khd va lugng protein cung e4>) 
do thiic an vien khd it hdp dan va ngon mieng ddi vdi 
tdm hiim, giai thich cho sinh truong cham aia tdm 
hiim. Dieu nay da dupe phat hien d' mdt sd loai tom 
hiun (Gleneross et al., 2001). Ket qua chi ra rdng 
tang sd Idn cho an thiic an cdng nghiep dang vien tu 
2 Idn/ngay len 4 Idn/ngay se tang tieu thu thirc an va 
tir do cai thien sinh trudng cua tom hiim. Hon nua, 
tieu thu thiic an cao nhat b 2F (nghiem thirc ca tmri) 
ed sinh tnrong va ti le sdng tdt hon so vdi thuc an 
vien. Trong cac nghien eiiu tnrdc dd, ddi vdi tom 
hiim gai, khi nudi bang thiic an vem tuoi cho sinh 
trudng tdt hon thiic an vien (Crear et al., 2002; 
Dubber etal, 2004; Simons & James, 2007). 

Ti le sdng khac nhau aia tdm hiim d eac nghiem 
thiic ap dung che dp cho an khac nhau, lien quan den 
muc dp eung cap dinh duong da thao luan d" tren va 
cd su tac ddng cua tap tinh an thit ddng loai d tom 
hum. Trong didu kien be nudi, theo quan sat thuc 
ti^n thi nghiem, hoat ddng lot xac cua tdm hum chu 
yeu vao 2-4 gid chidu va vao 8 gid tdi den 4 gid sang 
hom sau la nhung thdi gian hau het tdm hiun ddi, 
them an trd lai neu chung duac cho an vao luc 6 gid 
sang hoac 6 gid tdi. Trong qua trinh tom hum lot xac, 
khoang 5-10 giay sau khi mpt eon tdm hiun thoat 
khoi vd, nd se dupe chii y va vay quanh bdi eac con 
khac trong dan khdng lot xac (ke tieu diet tidm 
nang). Tom hiim da lot xac du khde ed the thoat khdi 
nhiing ke an thit nay. Nhiing con tdm yeu han sau lot 
xac cd nhieu kha nang bi an thit. Hien tuong an thit 
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dong loai sau khi lot xac trd- nen toi td han khi nhung 
con tdm mdi lot khdng du khde manh va nhirng ke 
an thit hung hang hon vi dang a trang thai bi ddi. 
Trong thi nghiem cua chiing tdi, nhung con tdm mdi 
lot xac bi an thit trong nhieu trudng hop nhu lot xac 
khong hoan toan (duih vd) hoac tdm hiim khong 
khoe do thieu hut vk dinh duong. Cho an thue an 
vien 2 Idn khdng du dd cho tat ca tdm hiim khde 
m(inh do thieu chat dinh duong. Tdm hiim khong du 
khoe se khong the Idn trdn thanh edng khdi sir san 
mdi ciia ddng loai trong tmdng hop nhieu con tdm 
ciing mudn an thit nhitng con tdm hiim mm lot xae. 
Su an thit ddng loai la yeu td chinh gay ra ti Id sdng 
giam d P. omatus trong dieu kidn nudi be ciing da 
dirpc ghi nhan Cones etal,2001). 

Cung cap thirc an thudng xuyen hon se giam 
thdi gian thiic an bi ngam trong nude, ve mat ly 
thuyet se tang dp ngon mieng, han che su giam gia 
tri vidn thiic an. Ket qua la luong thiic an torn hiim an 
vao dupe cai thien, chuyen ddi tdc dd tang trudng 
ciia tdm hum nhanh hon. Khau phan thiic an vien 
dupe phan chia thanh nhieu bira da cai thidn tang 
tnrong va sir dung thitc an d tdm (Sedgwick, 1979; 
Wyban va Sweeney, 1989; Robertson et al, 1993). 
Tuy nhidn, cho an trong ngay thudng xuyen hon da 
khdng cai thien tang trudng va ti le sdng eiia tdm 
hiim / edwardsii CThomas et al., 2003), P. argus 
(Cox & Davis, 2006) va P. cygnus Qohnston et al, 
2008). Dieu nay cd le la do nhu cau an cua tdm hiun 
gai lidn quan den sir them an trd- lai va chat lupng 
thirc an cdng nghiep da duac phat trien cho nd. Tang 
tmdng tdt ban dupe quan sat thay d- P. argus cho an 
1 lan/ngay so vdi 2 Idn/ngay (Cox & Davis, 2006) 
trong khi ket qua ngupe lai d P. omatus ff)inh Tan 
Thidn va ctv., 2017). Tieu hda thiic an cdng nghiep 
cua tdm hiim chiu anh hudng bdi enzyme tidu hda 
ciia chiing (Simon 2009b; Sunon va Jeffs, 2011) tri 
hoan su them an trd lai va cd the day la ly do chinh 
giai thich tai sao tang sd lan cho an khdng cai thien 
miic dd tdm sir dung thiic an va smh trudng d / 
erfirarabi/'(Simon & Jeffs, 2008, 2013), P. argus (Cox 
& Davis, 2006) va P. cygnus Qohnston etal, 2008). 
Dieu nay gidng nhu hirdng hop thiic an tom sii 
khdng phii hpp cho nhu cdu dinh duong ciia tdm 
hiim do vay sd lan cho an nhieu hon da khdng cai 
thien tang trudng va ti le sdng d tdm hiim P. omatus 
(Jones etal., 2007). Trong nghien ciru nay, tdm hiim 
P. omatiis cb giong cb the bat ddu bira an thiic an 
vien ke tiep chi sau 6 gid'. Su them an trd' lai ngan va 

sd lan cho an cao ban cd the giiip tdm hiim tieu thu 
thirc an tdt hon. Co che didu tidt su them an trd lai d 
tdm hiim gai xuat hidn ket hop vdi qua trinh tidu hda 
(Simon va Jeffs, 2013). Ap dung cho an nhidu tdn va 
chat lupng fhiic an vi6n cao hon de tang mite dp sir 
dung thiic an ciia torn hum la van de can duac 
nghien ciiu them. 

3.2. Anh huong ciia mitt dd nudi I6n su phat tri^n 
ciia tdm hiim bdng 

Sau 4 thang nuoi, ti le sdng cua tdm hiim d-
nghiem thuc D40 (81,72 ± 2,25%) thap hon, sai khac 
ro ret (P < 0,05) so vdi tdm nuoi d D20 (86,25 ± 
2,70%) va D30 (86,04 ± 2,49%). Tuy nhien ti le sdng 
ciia tdm hiim d' 2 nghidm thirc D20 va D30 khdng sai 
khae cd y nghia thdng ke (p > 0,05). Cd sir khac nhau 
vd SGR cua tdm hiim d- cac nghiem thuc vd mat dp 
nudi. Tuy nhien. su khac nhau nay khdng ro ret (p > 
0,05). Ket qua chiing td rdng mat dp nudi da anh 
hudng len ti le sdng cua tom hiim. 

Bang 3. Ti 16 sdng vd SGR cua tdm hum bdng d 3 mat 
dp nuoi khac nhau 

chi tieu 

IBW(g) 
FBW(g) 

Tile 
sdng (%) 
SGR (%) 

Mat do torn hiim 
D20 

0,355+0,09 
32,17±1,27 

86,25+2,70' 

3,76±0,02" 

D30 
0,344±0,0I 
30,67±1,05 

86,04+2,49" 

3,74±0,03' 

D40 
0,340+0,01 
30,I4±1,17 

81,72±2,25' 

3,74+0,05' 

Cac ky tu khac nhau trong cung mot hang the 
hien str sai khac co y nghia thdngke (p<0,05) 

Ket qua quan sat duoc da ehi ra rang mat do 
nuoi CO anh huong den ti 1§ song nhung khong iinh 
huong den sinh trucmg va luong thuc an da sir dung 
ciia torn hiim P. ornatus co gidng trong dieu kien 
nudi be. Mat do nudi 20 con/m^ va 30 con/m^ CO ti le 
sdng eao hon so vtri mat do nudi 40 eon/m^. Anh 
hudng eua mat dd nuoi len ti le sdng da duoc thdng 
bao it tdm hiim gidng P. omatiis (Le Anh Tuan & 
Jones, 2015; Dinh Tan Thien va ctv., 2017), Homams 
americanus (Aiken & Waddy, 1978), P. cygnus 
Oohnston etal., 2006; Moyle etal, 2009). Tuy nhien, 
khdng CO su khae nhau cd y nghia ve ti le sdng cua P. 
omatus CO gidng quan sat thay d cae mat dd khac 
nhau trong bd Qones et al, 2001). Ket qua hrong 
phan nay cd Ie la do su an nhau. Jones et al. (2001) 
da quan sat thay a mat dd nudi 14, 29 va 43 con/m^ 
P. omatiis CO gidng 3 g nudi bing thite an vien eiia 
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tdm sii dat khdi lupng than trung binh 225,3 + 4,68 g 
va ti le sdng tich luy 58,5% sau 72 ngay. Ti le chdt la 
nhat quan theo thdi gian va nguyen nhan chinh dupe 
quy ket do tdm sau khi Idt xac bi ddng loai an thit. Ti 
le song thap hon nhieu so vdi nhimg k^t qua da dup'c 
cdng bd a Viet Nam. Nudi torn hiim P. omatus co 3 g 
len CO 1 kg dat ti le sdng la 75-80% sau 1 nam ruoi 
(Mai Duy Minh va ctv., 2016). Su dung thirc an vien 
ciia tdm bo sung them vem tuoi khdng the cung cap 
ddy du dmh duong cho tom hiim gai ve mat ly thuyet 
se kich thich tdm an thit nhau ddn ddn ti le chet cao. 
Tl le sdng qua thdp gay ra bdi su an nhau cd le bi 
chdng cheo vdi anh hudng khong quan sat dupe ciia 
mat dp tha nudi. 

Trong nghien ciiu hien tai, tdm hiim bdng tha 
nuoi d- mat do 40 con/m' cho an fhiic an vien trong 
didu kien be cd ti le sdng thdp hon so vdi mat dd 20 
hoac 30 con/m^ (84-86%) trong khi b cimg kich 
thudc, ti le sdng cua tdm hum a kich thudc tuong tu 
la 92,3% d mat do 40-60 con/m- nuoi trong long bien 
dupe cho an ca tap (Binh Tan Thien va ctv., 2017). 
Khdng cd su khac nhau ve ti le sdng duoc quan sat d 
2F va 4P nhu thao luan d tren. Phan khdng gian tni 
an cd le giai thich cho su khac nhau ve ti le sdng. Su 
that rdng khdng phai tat ca nhting con torn hiun mdi 
Idt xac khde manh cd the thoat khdi bi an thit khi 
duy tri dan tdm d mat dd cao. Trong trudng hpp qua 
ddng, mdt con lot xac chiu sue ep bi an thit cao hon 
va khd ed the trdn thoat thanh cong va cudi cimg bi 
giet. Bdn gdc va bdn biic tudng cua be cung cap 
them ludi trong nghien ciiu hien tai se cd it khong 
gian hon so vdi trong ldng bien cd 6 mat ludi va 8 
gdc. Vi vay, vdi mat dp nhu nhau, siic ep bi an thit d' 
trong be se cao hon nhi^u so vdi trong long bien. 
Ludi dupe cho la ch6 tru an cho tdm hiim de giam 
thieu suan nhau (Johnston etal., 2006). Thiet ke ludi 
hay cac giai phap khac de giam su an nhau cua tdm 
hdm de cai thien ti le sdng khi nudi tdm hiim trong 
be la didu edn quan tam. 

4.KErLUiUI 

Trong dieu kien be nuoi, tang viec cho an thirc 
an cdng nghiep dang vien khd hang ngay tir 2 lan len 
4 Idn da tang lupng thuc an tdm sir dung qua do cai 
thien tang trudng va ti le sdng ciia tdm hiun bdng P. 
omatus ccr 2-3 g. Trong khi do tang mat dd nudi tir 30 
con/m^ den 40 con/m^ da giam ti Ie sdng cua torn 
hiim bdng ca 2-3 g. 

UN CMI ON 
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EFFECT OF FEEDING FREQUENCIES AND STOCKING DENSTTIES ON GROWTH AND SURVIVAL OF 
Panulims omatus LOBSTER JUVENILES IN A LAND BASED RECYCLING WATER SYSTEM 

Mai Duy Minh^ Tran Thi Bich 'niuy\ Vu Thi Bich Duyen^ 
^Research Institute for Aquaculture No3 

Summary 
Ttus paper reports the growth and survival of Panulirus omatus lobsters at size of 2-3 g cultured at different 
feedmg frequencies and stocking densities in recycling water system. There feeding regimes were applied 
mcluding fresh fish twice a day (2F); pellet twice a day (2P) and pellet four times a day (4P). Each treatment 
had four replicates. For each treatment, the lobsters were stocked at 25 ind./m- in shaded tanks of 4 m'. At 
the end of second month, the dried matter (DM), survival, and specific growth rate (SGIQ of lobsters in 2F 
and 4P were much higher than those of the lobsters in 2P (/)< 0.01). There was no significant difference in 
these indices between 2F and 4P Co > 0.05). At the end of fhe fourth month, there was a significant 
difference in DM (p < 0.05) and SGR (p < 0.05) but nonsignificant difference in survivals between 2F and 4P 
(p > 0.05). Reduced food mtake and cannibalism might cause the lower survival and growth in 2P. There 
stockmg densities were applied including 20 Lnd./m- (D20), 30 ind./m' (D30) and 40 ind./m- (D40). Each 
treatment had four replicates. For each replicate, the lobsters were cultured in shaded tanks of 4 m' and fed 
with pellets at four times per day. At the end of the fourth month, the lobster survival in D40 (81.72 + 2.25%) 
was statistically lower than those m D20 (86.25 ± 2.7090 and in D30 (86.04 + 2.49%) (p < 0.05). This is 
probably caused by crowding and cannibaLsm. There was no difference in survival between D20 and D30 or 
in SGR among stocking densities {p > 0.05). The results indicate that increasing daily pellet feeding fi^om 
two times to four times improved the food intake and consequently improving fhe survival and growth of P. 
omatus at imtial size of 2-3 g. TTie increasing stocking density from 30 to 40 ind/ra- reduced the survival of 
P. omatusat imtial size of 2-3 g. Applying multiple feeding frequencies proved to be a practice to increase 
food mtake and improve survival of lobster juvenhes . 
Keywords: Feeding, density, lobster, Panulirus, pellets. 
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