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TOM TAT

Nghién ctru nuéi két hop tom thé chan trang (Litopenaeus vannamei) voi mat do rong cu
(Gracilaria sp.) khac nhau dwgc thuc hién trong 60 ngay. Nghiém thirc dbi chimg 1a tom nudi don va
céc nghiém thirc nudi két hop tom - rong cau voi bdn mat do rong cau khac nhau gém 1; 1,5; 2 va 2,5
kg/m3. Toém thi nghiém c6 khéi lugng ban déu 0,93 g duwoc nudi véi mat do 150 con/m?, d6 man 10%o
va suc khi lién tuc. Két qua cho thay chit luong nude & cac nghiém thirc nudi két hop c6 ham luong
hop chit dam (TAN, NOz, NOs va TN), photpho (PO4> va TP) va COD thép hon nhiéu (p < 0,05) so
v6i nghiém thirc nudi don. Tuy nhién, & nghiém thirc mat do rong cao (2,5 kg/m?) ¢6 su bién dong 1on
vé ham luong oxy hoa tan va pH. Ti 18 song, tbc d6 ting truong, ning suit va hé sb tiéu ton thirc an
trong hé thong nudi két hop duoc cai thién déang ké, trong d6 mat do rong cau 2 kg/m® cho hiéu qua
cao nhat.

Tir khéa: Chét lugng nude, Gracilaria sp., Litopenaeus vannamei, nudi két hop, tang truong, ti 16 song.

Nhdn bai: 14/08/2017  Hoan thanh phan bién: 19/09/2017 Chdp nhdn bai: 25/09/2017

1. MO PAU

Trong nhitng nim gan ddy, tom thé chan tring (Litopenaeus vannamei) dugc nudi
phé bién & Viét Nam, do chung c6 dac tinh vu viét hon so voi tom s nhu tang trudng nhanh
hon, c6 kha nang chiu dung tdt hon & mat do nudi cao (Trﬁn Viét My, 2009). Tuy nhién, tom
thé duoc nudi v6i hinh thire thim canh 1a chu yéu, din dén méi truong bi 6 nhiém va tinh
hinh dich bénh xay ra cang nhiéu va du lugng khang sinh trong thit tdm vugt mirc cho phép
anh huong 16n dén xuit khiu. Do dé, viéc nghién ctru ning cao ning suét, chat luong san
phim va phat trién md hinh nudi tdm bén virng, than thién voi méi truong 1a van dé can
duogc quan tdm hang dau (Trinh Thi Long va Duong Cong Chinh, 2013; Nguyén Thanh Long
va Huynh Thanh Hién, 2015).

Mot sb nghién ctru nhén thiy trong hé théng nuéi két hop tdm va rong bién, cac hop
chat dam va photpho tir nudc thi ciia tom nudi dugc rong bién hap thy, ddng thoi rong bién
dugc tom nudi sir dung lam thirc an (FAO, 2003; Neori va cs., 2004). Gidng nhu cac loai
rong bién khac, rong cau (Gracilaria sp.) c6 nhiéu vai trd quan trong nhu 1a ngudn nguyén
liéu chiét xuat agar, lam thuc phrflm, dac biét rong cau dugc st dung trong cac mo hinh nudi
két hop, xtr Iy moi truong nudi thiy san (FAO, 2003; Lé Nhu Hau va Nguyén Hitu DPai,
2010). Nghién ciru trudc cho biét rong cau (G. cervicornis) co thé thay thé mot phan thirc an
cong nghiép trong nudi tom thé chan trang, L. vannamei (Marinho-Soriano va cs., 2007), ti 1¢
sdng, tang truéng va ning suit tdm chan tring dwogc cai thién khi nuéi két hop véi rong cau
(Susilowati va cs., 2014; Nguyén Quang Huy va cs., 2016). Khao sat gan day cho biét rong
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cau (Gracilaria sp.) duoc bat gip kha phd bién clng véi cac loai rong xanh trong cac ao nudi
t6m quang canh cai tién ¢ tinh Bac Liéu va Ca Mau va cac ho dan nhan dinh 13 loai rong
bién ¢6 loi cho tom, khi ¢6 sy xuat hién ctia rong cau trong ao quang canh thi thu duoc ning
suét tom nudi cao hon so véi su xut hién cta cac loai rong bién khéc trong ao (Pinh Thanh
Hong, 2016). Do d6, muc tiéu cia nghién ctru nham xic dinh duoc mat do rong ciu
(GraCIIarla sp. ) thich hop trong nudi két hop véi tom thé chan trang (L. vannamel) cho két
qua tot nhat v& sinh trudng va ti 18 song ctia tom nudi. Két qua nghién ctru nham cung cip co
so khoa hoc cho cac nghién ctru tiép theo trong nudi két hop tom-rong cau ¢ diéu kién ao
nudi gop phan phat trién nghé nudi tém bén viing.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Téom va thirc an thi nghiém

Hau 4u trung tom thé chan tréng (PL12) dugc mua ¢ cong ty Viét Uc, sach bénh va
chat lugng t6t dugc uong dudng trong bé 1 m® dén khi tom nudi dat khdi lugng trung binh
0,93 g/con dé tién hanh thi nghiém. Rong cau (Gracilaria sp.) dugc thu tir ao tdm quéng
canh cai tién & Ca Mau, tach bo rong tap, rua sach va duoc thuan dudng d6 man trudce khi bd
tri thi nghiém. Thtrc an cong nghiép Growbest loai chuyén ding cho tom thé chén trang duoc
su dung trong thi nghiém c6 ham lugng protein tho tir 39% - 40%.

2.2. B6 tri thi nghiém, chim séc va quan ly

Thi nghiém nudi két hop tom thé-rong cau gdbm 5 nghiém thirc, duge b tri hoan toan
ngﬁu nhién va mdi nghiém thure duoc lap lai 3 lan. Nghiém thtic ddi chirng nudi tom don, 4
nghiém thirc nuoi két hop tom - rong cau voi cdc mat do rong 1; 1,5; 2 va 2,5 kg/m®,

Hé théng thi nghiém dugc bd tri trong trai rong bién, phia trén c6 mai che, bé nudi
c6 thé tich nude 150 lit, dd man 10%o va duogc suc khi lién tuc. Khdi lugng trung binh cua
t6m giéng tha nudi ban dau 1 0,93 g/con, mat 6 nudi 150 con/m®. Thoi gian thi nghiém la
60 ngay.

Tém dugc cho an 4 lan/ngay (6 giod, 11 gio, 16 gio va 21 gio), luong thic an cho
t6m 4n hing ngay theo khuyén cdo cua nha san xuit va c6 diéu chinh thong qua quan sat
thuc té ¢é dam bao tom an thoa méan va khong bi thira thire an. Cac bé nudi duoc thay nudc
15 ngay/lan, khoang 30% lugng nudc trong bé nudi.

2.4. Thu thép s6 liéu
2.4.1. Moi truong nudc

Ham lugng oxy hoa tan (DO), nhiét d¢ va pH dugc do 3 ngay 1 1dn vao luc 5 gio va
14 gid bang may do chuyén. Nong d6 tong ammoni nito (TAN -Total Ammonia Nitrogen),
NOz, NOs va PO4%, tong dam (TN - Total Nitrogen), tong photpho (TP — Total Phosphorus)
va nhu cau oxy hoa héa hoc (COD - Chemical Oxygen Demand) trong bé nuéi dugc xéac
dinh 1 lan/2 tudn va phan tich theo phuong phép APHA (Amerlcan Public Health
Association, 1995), d6 kiém duoc do hang tuan bang test Sera, mau nude duoc thu trude khi
thay nudc.

2.4.2. Cdc chi tiéu danh gia tom thi nghiém

Khéi lugng va chiéu dai tom thé trude khi bd tri thi nghiém dugc xac dinh b.'?mg cach
bit ngiu nhién 40 con dé cin va do timg cé thé. Dé theo ddi mirc ting trudng clia tom, dinh
ky thu mau 15 ngay/lan, mdi 1an thu ngiu nhién 10 con & mdi bé, cAn nhom dé xac dinh khoi
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luong trung binh. Khi két thuc thi nghiém, tdm duogc can va do ting ca thé va dém dé xac
dinh ti 1¢ song.

Tang trong (g) = Khéi lugng cudi (We) - Khdi lugng dau (Wd)

Téang truong theo ngay (Daily Weight Gain-DWG)(g/ngay)=(Wc-Wd)/ Thoi gian nudi

Tang truong dac thu (Specific Growth Rate - SGR) (%/ngay) = (LnWc¢ - LnWa@d)/
Thoi gian nuéi * 100

Ti 18 séng (%) = (s6 tom con lai/ sb tom ban dau) * 100

Hé s6 tiéu t6n thuc an (Feed Conversion Ratio - FCR) = Tong lugng thic an sir dung/
tdng trong

Ning suét tom (kg/m®) = Tong khéi lugng tom/Thé tich nude nudi

Rong cau dugc xac dinh khéi lugng 15 ngay/lan, cung thoi diém thu mau tom dé bd
sung bang khoi lugng ban dau. Rong duoc vét 1én dat trén giay tham (d€ lam rdo nudc) sau
d6 céan trong lugng rong bang can dién tir.

2.4.3. Mau sdc tém

Mau séc cua tom duoc xac dinh khi két thuc thi nghiém bang phuong phap cam quan.
Bat ngau nhién 3 con tom/mdi nghiém thirc, ludc trong nudc khoang 5 phit. Mau tom duoc
chup anh chung dé so sanh mau sic.

2.5. Xir Iy s6 liéu

Céc s6 liéu dugce tinh trung binh va d¢ 1éch chuén béng phén mém Excel va phan tich
thong k&€ ANOVA bang phép tinh thit Tukey & muc y nghia p < 0,05, st dung phan mém
SPSS 16.0.

3. KET QUA VA THAO LUAN
3.1. Cac yéu té mdi truong

Trong thoi gian thi nghiém, nhiét d¢ dao dong trong ngay tir 27,1°C - 28,6°C va tuong
tu gitra cac nghiém thirc. Theo Tran Viét My (2009), khoang nhiét d0 t6i uu cho tom thé
chan trang phat trién tir 25°C - 30°C. Nghién ctru ciia Lé Nhu Hau va Nguyén Hiru Pai
(2010) cho rang rong cau thich irng rong vaoi nhiét do, co thé sinh trudng ¢ nhiét do tur 10°C
dén hon 35°C. Nhu vay nhi¢t d§ trong thi nghiém nay thich hop cho tdm nudi va rong cau
phat trién.

Bang 1 cho thay pH vao sang som dao dong tir 7,5 - 7,9 va budi chiéu tir 8,1 - 8,5
trong d6 nghiém thirc nudi két hop voi mat do rong cau 2,5 kg/m® c¢6 su bién dong I6n 1a
thap nhat vao budi sang va cao nhat vao buoi chieu. Mac du gia tri pH nam trong khoang
thich hop cho tom thé nhung theo dé nghi ctia nhi€u nghién ctru 1a khoang dao dong trong
ngay khong dugc vuot qua 0,5 don vi pH (Whetstone va cs., 2002; Tran Viét My, 2009). Do
d6, nghiém thirc 2,5 kg/m? c6 thé gay bat loi cho tom thi nghiém.

Bdng 1. Gia tri pH, ham lugng DO va d6 kiém trung binh cta cac nghiém thirc

Nghiém thirc pH DO (mg/L) Do kiém

5 gio 14 gio 5 gio 14 gio (mg CaCOs4/L)
bC 7,9+0,40 8,2+0,20 4,80+0,43 5,35+ 0,32 109 + 15
1 kg/m?3 7,9+0,30 8,1+0,30 4,81+0,53 5,43 + 0,35 112+ 21
1,5 kg/m3 7,8+0,30 8,3+0,20 4,75+ 0,47 5,59 + 0,40 116 + 13
2 kg/m? 7,7+0,30 8,3+0,20 4,46 + 0,48 5,51+ 0,40 126 + 16
2,5 kg/m?3 75+0,40 8,5+0,30 4,29 +0,30 5,64 + 0,35 115+ 12
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Tuong ty, ham luong oxy hoa tan (DO) c6 su chénh léch giita sang som va budi
chiéu, sang sém DO thap nhat ¢ nghiém thirc 2,5 kg/m® 14 4,29 mg/L cao nhit & nghiém thirc
d6i chung 4,83 mg/L, budi chidu DO c6 sy bién dong nguoc lai, thap nhat ¢ nghiém thirc ddi
ching 5,35 mg/L va cao nhat & nghiém thtrc 2,5 kg/m? 1a 5,64 mg/L. Nguyén nhan DO c6 sy
khac biét 1a do qué trinh ho hip cta rong ciu vao ban dém nén canh tranh oxy vio sang sém
va cung cip luong 16n oxy khi c6 4nh sang manh vao budi trua do rong ciu thuc hién qua
trinh quang hop (Lé Nhu Hau va Nguyén Hitu Pai, 2010).

Nghién ctru ctia Whetstone va cs. (2002) cho ring pham vi chiu dung cia tom nudi
d6i voi luong oxy hoa tan 14 3 - 11 mg/L va thich hop 1a > 5 mg/L. Mic di ham luong oxy
nam trong khoang thich hop nhung dao dong qué 16n ciing anh huéng hoat dong cua tom
1am tom bi sc va giam an. Do kiém trung binh trong thoi gian thi nghiém dao dong tir 109 -
126 mg CaCOs/L, khong c6 sy chénh léch nhiéu giita cic nghiém thirc (Bang 1) va nam
trong khoang thich hop cho tém (Whetstone va cs. 2002; Tran Viét My, 2009).

Bing 2. Céc thong s vé chét luong nudce

Nghiém thtrc bC 1 kg/m? 1,5 kg/m® 2 kg/m?® 2,5 kg/m?3

TAN (mg/L) 0,75+ 0,32° 0,32 £ 0,092 0,23 +£ 0,082 0,17 +£ 0,062 0,14 + 0,05?
NO2 (mg/L) 2,24 + 0,924 1,03 + 0,32¢ 0,76 + 0,29b¢ 0,41+0,162 0,46 + 0,202
NOs(mg/L) 1,03+£0,43°  030+0,15°  021+014®%  0,17+0,09®% 0,12+ 0,08
TN (mg/L) 2,77 £0,79° 1,29 +0,33° 1,26 + 0,48° 0,83 +0,232 0,92 £ 0,422
PO (mg/L) 0,75+ 0,29°¢ 0,31 +0,09° 0,23+0,11® 0,16 +£ 0,072 0,17 £ 0,11°
TP (mg/L) 1,32 +£0,55¢ 0,59 + 0,19° 0,51 + 0,24 0,38+0,132 0,40 + 0,11
COD (mg/L) 21,71+£8,93¢ 10,87+ 4,71° 9,15 + 2 4% 6,77 £1,232 7,57 +£ 1,542

Cdc tri s6 trén ciing mot hang c6 chii cdi khdc nhau thi khéc biét ¢é ¥ nghia (p < 0,05)

Ham lugng TAN, NO;, NO3 va TN cua cic nghiém thirc dao dong trung binh lan
luot 12 0,14 - 0,75 mg/L; 0,41 - 2,24 mg/L; 0,12 - 1,03 mg/L va 0,92 - 2,77 mg/L (Bang 2).
Trong d6, nghiém thirc d6i chirng (nudi don tém) cac chi tidu ndy ¢ gid tri cao nhét va khac
biét c¢6 ¥ nghia thong ké (p < 0,05) so vdi cac nghiém thirc nudi két hop tdm-rong cau.

Tuong ty, ham luong POs* va TP & nghiém thirc nudi don cao hon ¢ ¥ nghia thong
ké so voi cac nghiém thirc nudi két hop. Nhin chung, ham luong cac hop chat dam va lan ¢
nghiém thirc nuéi két hop tdm-rong giam dan theo su ting mét do rong ciu trong bé nudi,
dic biét 1a TAN va NOs™ bi giam manh, ching t6 rong cdu c6 kha nang hap thu tot hai chat
dinh dudng nay.

Trong thi nghiém nay, COD c6 cung khuynh hudng vdi cac chi tiéu dam va photpho,
dao dong trong khoang tir 6,77 - 21,71 mg/L trong d6 nghiém thirc nu6i don c6 gia tri cao
hon ¢6 ¥ nghia thong ké (p < 0 ,05) so voi cac nghiém thirc nudi két hop va giam dan voi sy
gia ting mat do rong cau trong bé nudi. Theo Nguyén M§ Hoa va cs. (2010), khao sat chit
luong méi truong nude ao nudi tom st cho biét ham lugng COD tir 10 - 20 ppm biéu thi moi
truong nudi & muic giau chét hitu co.

Tuy nhién, mét s6 chi tiéu trong thi nghiém nay nhu TN, PO,*, TP va COD trong bé
nudi & nghiém thic 2,5 kg/m? ¢6 ndng d6 kha cao hon so voi nghiém thirc 2 kg/m?, c6 thé do
mdt s6 rong ciu bj chét va phan huy.

Nghién ctru cta Crabs va cs. (2007) chi ra rang trong mé hinh nuéi tom, ca tham
canh thirc an cung cap chi duoc ca, tom dong hoa 23% va lugng dam mét tir thire an la 73%,
din dén 6 nhiém moi truong nudi. Tuong tu, két qua khao st 330 trang trai nudi tom &
Trung Quéc va téng quan 51 bai bao khoa hoc trén thé giéi ciia Zhang va cs. (2015) cho thay
hiéu qua str dung N dao dong tir 11,7% - 27,7% va P khoang tir 8,7% - 21,2% va phan 16n
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thdi ra mdi truong. Do do, moi truong nudce va chat bun day c6 ham lugng dinh dudng rat
cao duoc tim thiy ¢ ca hé théng nudi thily san kin va hé, dan dén 6 nhidm mai truong tram
trong & khu vyre nudi va cac vang lan can.

Rong cau c6 kha nang hap thu cac mudi dinh dudng nhanh va vugt nhu cau cho hoat
dong song. Vi thé rong cau dugc st dung trong cac mé hinh nudi da canh, nudi két hop hay
luan canh va xir Iy méi truong trong cac mé hinh nuéi trong thay san bén viing (FAO, 2003;
Marinho-Soriano va cs., 2009a, b; Lé Nhu Hau va Nguyén Hiru Dai, 2010).

Marinho-Soriano va cs. (2009a) bao cao rang loai rong cau G. caudata di loai bo
céc chat dinh dudng trong nudc thai tdom nudi nhu NHy, NOg', va PO, 1a lugt 1a 59,5%,
49,6% va 12,3% trong 4 gio. Nghién ctru khac ctia Marinho-Soriano va cs. (2009b) cho thay
rong (G. birdiae) c6 thé dugc sir dung trong cac hé thong nudi trong thuy san nhu loc sinh
hoc lam giam dang ké ndng do PO, (giam 93,5%), NH,* (giam 34%) va NO3z™ giam 100%
sau 4 tuan thi nghiém. Kang va cs., (2011), cho thiy hiéu qua loai bd NH,*, NOs va POs> &
mot s6 giéng rong, trong do co Gracilariopsis loc PO,* cao nhat (38,1%) va loai bo NO3
tuong d6i cao so vi NHs*. Tuong tu, Nguyén Quang Huy va cs. (2016), st dung rong cau
chi vang (G. asiatica) nudi két hop véi tdm thé chan trang, bé nudi c6 ham lugng TAN va
NO;" thap hon ¢6 y nghia so v4i bé nudi tdm don, rong cau chi vang con c¢6 kha nang hap thu
79,5 % PO* va 78,4 % NHj3 sau thoi gian 2h va téc do loc dat 97,7 % POs* va 87,4 % NHg
sau 4 h thi nghiém. Tc do loai bo TAN dat 31,2 % sau 2 gio. Két qua thi nghiém hién tai
phu hop v6i nhén dinh cua cac nghién ctru trude, mo hinh nudi tom két hop voi rong cau
gitip duy tri dwoc chat lugng nudc tot hon va than thién véi moi truong. Tuy nhién, trong
nghién clru nay mét d¢ rong cau qua cao gy ra sy bién dong 16n vé mot sb yéu tb moi
truong. Diéu nay twong ddng voi nhan dinh cia Nguyén Thi Ngoc Anh va cs. (2016), khi
danh gia anh huong cua d6 phu rong xanh (Cladophora sp.) dén chat lugng nude trong bé
nudi tom, két qua cho thay do phi tir 50% dén 90% dién tich bé nudi gay bién dong 1on vé
pH va oxy trong ngay va két luan d6 phu 30% dugc xem la thich hop.

3.2. Ting trwéng va ti 18 sdng ciia tdm sau 60 ngay nudi
3.2.1. Tding trucng vé khéi lwong va chiéu dai ciia tém

Hinh 1 cho thdy khéi luong tom vao ngay nudi 15 twong tu gita cac nghiém thic dat
trung binh tir 2,73 - 3,21 g. Sau 30 ngay nudi, tdm c6 su chénh léch vé khdi lugng trong d6
khéi lwong nho nhat & nghiém thirc dbi ching (4,56 g) va 16n nhét 14 nghiém thirc nuodi két
hop voi mat do rong cdu 2 kg/m® (5,99 g), va khuynh hudng tuong ty duoc tim thiy vao
ngay 45 va 60.
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Hinh 1. Tang truong vé khdi lugng clia tom qua cc lan thu mau.
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Két qua cho thay voi khéi luong tom trung binh ban dau tir 0,92 - 0,94 g; sau 60
ngay nudi tom & cac nghiém thirc dat khdi luong trung binh tir 11,24 - 12,99 g. Trong d6, gia
tri nh6 nhat 1a nghiém thirc d6i chimg nudi don va 16n nhat 1a nghiém thirc nuoi két hop voéi
méat do rong cau 2 kg/m®.

Tuong tu, tbe do ting truong theo ngay (DWG) va ting trudong dic thu (SGR) trung
binh ctia tom dao dong lan luot 14 tir 0,172 - 0,200 g/ngay va 4,13 - 4,38%/ngay. Két qua
thong ké cho thiy nghiém thirc mat do rong cau 2 kg/m® dat toc d6 tang truong cao hon c6 ¥
nghia thong ké (p < 0,05) so véi nghiém thirc PC va nghiém thuc 2,5 kg/m® nhung khong
khéc biét (p > 0,05) so véi hai nghi€m thic con lai.

Chiéu dai tom thé chéan tring trung binh ban dau tir 5,18 - 5,23 c¢m, khi két thuc thi
nghiém vao ngay 60 tom dat chiéu dai 16n nhat van 13 nghiém thirc 2 kg/m® (11,68 cm) va
nho nhét 13 nghiém thirc d6i chimg (11,23 cm), giita hai nghiém thtc nay khac biét c6 y
nghia thong ké (p < 0,05), tuy nhién khong sai khac vé mit théng ké (p > 0,05) so véi
nghiém thic 1 kg/m® va nghiém thirc 1,5 kg/m®.

Thong qua két qua dat duoc, tom thé chan tring ¢ nghiém thirc nudi két hop véi
rong cdu c6 tbe do ting truong cao hon tom nudi don. Piu nay cé thé do didu kién moi
truong nudi két hop tét hon méi trudng tom nudi don nhu da dé cap ¢ trén (Bang 1), viéc
nay tao moi trudong thudn 1gi cho sy sinh trudng cua tdm tot hon. Tuy nhién khi mat d¢ rong
ciu qua cao giy ra su bién dong moi truong 16n di anh hudng dén ting trudng cia tom. Bén
canh do, tom c6 thé sir dung rong cau san c6 trong bé nudi 1am thirc dn bd sung.

Bing 3. Téc do tang truéng ciia tom sau 60 ngdy nudi

Chi tiéu bC 1 kg/m? 1.5 kg/m® 2 kg/m?® 2,5 kg/m?®

Khdi lugng dau (g) 0,93 +0,02 0,93+0,02 0,93+0,02 0,93+0,02 0,93+0,02
Khéi lugng cudi (g)  11,24+1,91° 1226+2,24% 12,23+2,02% 12,99+224° 11,36+1,79

Tang trong (g) 10,31+ 1,91 11,32+£2,24% 1134202 11,98 +2,26° 10,45+ 1,79°
DWG (g/ngiy) 0,172 £0,032° 0,189 + 0,037 0,188 = 0,034% 0,200 + 0,038 0,174 + 0,030
SGR (%/ngay) 413+031° 424+033% 427+029® 438+030° 4,17+ 0,270

Chiéu dai dau (cm) 5,22 + 0,03 5,22 + 0,03 5,22 + 0,03 5,22 + 0,03 5,22 + 0,03
Chiéu dai cubi (cm) 11,23 +0,60* 11,39+ 0,778% 11,46+0,63* 11,68+0,61° 11,34+ 0,74%®

Cdc tri $6 trén ciing mot hang cé chit cdi khdc nhau thi khéc biét ¢é ¥ nghia (p < 0,05)

Nhiéu nghién ciru cho thdy ring cac loai rong cau c6 gié tri dinh dudng cao (giau cac
acid amin va acid béo thiét yéu, vitamin va khoang) dugc st dung lam thirc an cho cac loai
thiy san, ngoai ra rong cau con c6 vai trd loc sinh hoc va lam gidm 6 nhiém méi trudng nudi
thity san (FAO, 2003; Lé Nhu Hau va Nguyén Hiru Pai, 2010). Két qua nay phu hop véi
nghién ciru ciia Izzati (2011), sir dung hai loai rong bién Sargassum plagyophyllum va
Gracilaria verrucosa nudi két hop voi tom s (Penaeus monodon) voi mat do tom 1a 50
con/m® va lugng rong bién 1a 2 kg/m® trong thoi gian 30 ngay. Tac gia cho biét ning suat
tom tang cao, do ti 1¢ sdng, kich thudc va toc do ting truong ctia tom cao. Tuy nhién nang
sudt tom tang cao hon khi sir dung rong Gracilaria so voi rong Sargassum. Ng0a1 ra, néu
rong bién phat trién cang tot thi vai tro cai thién chét luong nude clia rong bién cang cao.
Nghién ctru khac nhan dinh rang rong céu (G. cervicornis) c6 thé 1a ngudn thirc an bo sung
trong nudi két hop voi tom thé chan tring (L. vannamei), giup tom ting truéng nhanh
(Marinho-Soriano va cs., 2007). Tuong tu, Nguyén Quang Huy va cs. (2016) nhan thiy tom
thé chan tring nudi két hop véi rong cau chi vang dat tdc do ting trudong cao hon nhiéu so
v6i tom nudi don. Trong mo hinh nudi trong thiy san két hop da loai, chat lugng nudc tot va
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su hién dién cua thirc an tu nhién c6 thé hd trg su tang trudng cua cac loai nudi (Rejeki va
cs., 2016).
3.2.3. Ty Ié song, ndng sudt va hé sé tiéu ton thirc dn

Sau 60 ngay thi nghiém, ty 1 séng cta tom & tit ca cic nghiém thirc nudi két hop
v6i rong ciu dat ti 16 sdng cao hon nghiém thirc dbi ching nuéi don (63,3%) va cao nhét 1a
nghiém thirc 2 kg/m? (86,7%). Két qua cho thay ti 1& song ciia tom & nghiém thirc ddi ching
khac nhau c6 y nghia (p < 0,05) so v&i nghiém thitc mat do rong cau 1,5; 2; va 2,5 kg/m?®
nhung khong khac biét thong ké (p > 0,05) so véi nghiém thirc 1 kg/m® (Bang 4).

Bing 4. Ty 1¢ séng, nang suat va h¢ s tiéu ton thirc an (FCR)

Nghiém thirc Ti 16 song (%) Ning suat (kg/m®) FCR
bC 63,3 +5,8% 1,42 +0,118 1,20 + 0,07°
1 kg/m?3 76,7+ 6,7% 1,88+ 0,16° 1,08 + 0,04%
1,5 kg/md 83,3+3,3° 2,04 +0,14° 1,04 + 0,08%
2 kg/m?® 86,7 +3,3° 2,25+ 0,14° 0,97 + 0,042
2,5 kg/m? 85,6 +5,1° 1,94 + 0,15P 1,12 + 0,09%

Cdc tri 56 trén ciing mt cgt cé chit cdi khdc nhau thi khéc biét ¢6 y nghia thong ké (p < 0,05)

Ning suat tom thé sau 60 ngay nudi dat tir 1,42 - 2,25 kg/m?, trong d6 nghiém thirc
dbi chtmg co gia tri thdp nhat va khac biét co ¥ nghia (p < 0,05) véi cac nghiém thic nudi
két hop. Mic du nang suét tom & nghiém thtrc 2 kg/m?® dat cao hon cac nghiém thirc mat do
khac nhung khong khéc biét vé mat thong ké giita cac nghiém thiic nay (Bang 4).

Hé s6 tiéu ton thire an (FCR) trung binh & nghiém thirc ddi chimg cao nhét (1,20) va
FCR & cac nghiém thiic nuoi két hop tir 0,97 - 1,12. Tuy nhién, chi c6 nghiém thic 2 kg/m?
khac biét co y nghia (p < 0,05) so voi nghiém thie dbi chimg. Két qua nay cho thiy tom
dugc nudi két hop véi rong cau thi hé s6 thirc an giam so v6i tom nudi don.

Penaflorida va cs. (1996) bao c4o rang khi sir dung rong bién lam thirc dn cho tém
cling 1am thay d6i FCR. FCR cua tom su (P. monodon) giam hon 14% khi khau phan an
chtra 10% rong cdu G. heteroclada. Pdi véi hé thong nuéi tom két hop voi rong bién, cac
chat dam tir trong ao tom nudi dugc rong bién hap thu, dong thoi rong bién ciing 1a ngudn
thirc dn gitp cén bang hé sinh thai va giam chi phi thuc an (FAO, 2003). Rong cdu G.
cervicornis c6 thé thay thé mot phan thirc dn cong nghiép trong nudi tém thé chan tring
(Marinho - Soriano va cs., 2007). Két qua twong tu duoc cong bd bdi Cruz - Suarez va cs.
(2008), nudi két hop tom thé chan trang (L. vannamei) véi loai rong ban (Ulva clathrata) da
cai thién duoc toc do ting trudng cua tom dén 60% va luong thirc dn cong nghiép st dung it
hon tir 10 - 45% so véi nghiém thtrc nudi don. Twong tu, ti 16 séng, ting trudng va ning suit
t6m thé chan tring dwogc cai thién khi nuéi két hop véi rong cau G. verucosa (Susilowati va
cs., 2014).

Qua d6 cho thiy tom thé chan tring duoc nudi két hop voi rong ciu cho hiéu qua st
dung thirc an tét hon thong qua giam FCR, dic biét 1a nghiém thirc 2 kg/m® mang lai hiéu
qua cao nhat.

3.3. So sanh mau sic ciia tdm thi nghiém

Hinh 3 cho thdy cic nghiém thirc nudi két hop tdm-rong cau, khi tom ludc chin co

mau dé dam hon so voi nghiém thirc dbi ching, dic biét 1a nghiém thirc 2 kg/m?.
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Hinh 3. Tom thi nghiém sau khi lugc chin.

Tuy mau sic tom ludc & nghiém thirc mat 6 rong 2,5 kg/m® c6 mau d6 ¢am hon tom
ludc ¢ nghiém thirc ddi chimg nhung van nhat hon so véi cac nghiém thirc mat d6 rong khac.
Tir @6 cho thay mat do rong & nghiém thirc 2 kg/m3 cho méau sic tom dep nhat.

Nhiéu nghién ctru khing dinh rong bién dugc bd sung vao thire an vai ti 1¢ thich hop
cho cac loai thily san s& dem lai nhiéu loi ich hon so véi thirc &n cong nghiép nhu c6 su can
bang chat xo, lipid, vitamin, khoang chat, carotenoid va cung cip nhimg dudng chit thiét
yéu cho t6m, ca. Do d6, gitip cai thién dugc ting truong, hidu qua sir dung thirc dn va ting
protein trong co ¢, mau sdc tom ludc chin c6 mau cam d6 dAm hon so v&i ddi tuong nudi
cho an hoan toan thirc an cong nghié¢p (FAO, 2003; Tawil, 2010).

Nghién ctru ctia Yu va cs. (2003) nhan thay tom thé chan tring (L. vannamei) dugc
nudi trong hé théng siéu thdm canh thuong c6 mau dé nhat sau khi ludc chin, do tom
khong tong hop ddy du sic t6, dac biét 1a astaxanthin. Khi tom dugc cho an thirc dn c6 bd
sung 40 mg astaxanthin/100g thirc 4n trong 4 tudn, tdm ludc chin c6 mau d6 dam. Tuong
tu, Cruz-Suarez (2006) bao cao rang b sung 3,3% rong bin Enteromorpha vao khiu phan
an cho tom thé chan tring, tdm c6 mau sic ddm hon thi hap din ngudi tiéu thu nhiéu hon.
Nguyén Thi Ngoc Anh va cs. (2014) ciing thu duoc két qua tuong tu, tom thé lude chin &
nghiém thic nudi don c6 mau nhat hon so voi nghiém thirc nudi két hop vai rong bin hodc
rong mén.

4. KET LUAN

Ham luong cac hop chit dam (TAN, NOy NOs va TN), 1an (PO,* va TP) va COD &
cac nghiém thirc két hop t6m thé chan tring voi rong cau thip hon so v6i nghiém thic nudi
don. Nghiém thirc nuoi Kkét hop dat ti I¢ séng, tde do tang trudng cao hon va hé s6 thirc 3n
thip hon nghiém thirc nudi don, trong d6 mat do rong ciu 2 kg/m? cho két qua vuot troi hon.

Ap dung két qua thi nghiém vao diéu kién ao nudi dé danh gia hiéu qua kinh té, tir
d6 co thé khuyén c4o phat trién mo hinh nuéi nay.
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ABSTRACT

Study on co-culture of the white leg shrimp (Litopenaeus vannamei) with different densities of
red seaweed (Gracilaria sp.) was conducted within 60 days. Shrimps were mono-cultured considered as
the control treatment, and co-culture treatments of shrimp with red seaweed at four different densities
namely 1; 1.5; 2 and 2.5 kg/m3. Experimental shrimps with mean initial weights of 0.93 g were stocked at
the rate of 150 ind/m?, at salinity of 10 ppt with continuous aeration. Results showed that water quality in
all co-culture treatments had significantly lower contents of nitrogen (TAN, NO., NOs- and TN),
phosphorus compounds (PO* va TP) and COD as compared with the mono-culture treatment (p < 0.05).
However, at high density of red seaweed (2.5 kg/m®) caused large fluctuation of dissolved oxygen
concentration and pH. Moreover, survival, growth rate, production and feed conversion ratio of shrimps
in co-culture system were greatly improved, of which at density of 2 kg Gracilaria/m® gave the best
efficiency.

Key words: Co-culture, Gracilaria sp., growth, Litopenaeus vannamei, survival, water quality.
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