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ABSTRACT

This study aim to diversify culture systems, improve production, and control better water
quality and disease in white leg shrimp culture. The study was conducted at a wet lab in
College of Aquaculture & Fisheries, Can Tho University. The experiment includes 12 culture
tanks (0.5m®.tank™) with 4 treatments of different ratio of biofilter volume to culture tank
volume at 10% (T1), 20% (T2), 30% (T3), and control — open system. For the control
treatment, water was exchanged 20% per two weeks. The stocking density of shrimp is
500ind/m? (equivalent to 1000ind/m?). After 105 culture days, T2 and T3 have survival rates,
respectively of 61.58% and 61.17%; and productivity of 3.819kg/m® and 3.727kg/m?
(equivalent to 5.957kg/m® and 5.726kg/m%); and there is no significant difference between
those treatment (p>0.05). Treatment 1 and the control have low survival rate and yield,
respectively of 50.42% and 3.071kg/m% and 22.25% and 1.259kg/m? Those value are
significantly different from those of the other treatment (p<0.05). Mean body weight of
shrimp was from 11.8 to 12.1 in treatments 1, 2 and 3, and significantly higher than that in
the control (11.4g) (p>0.05).

Keywords: White leg shrimp, Litopenaeus vannamei, super-intensive culture, recirculating
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GIOI THIEU

Nghé& nudi tdm bién néi chung va tdm chan tring noi riéng hién nay dang phat trién nhanh va
la nganh kién té miii nhon cua ca nuéc. Tuy nhién, trong nhitng ndm qua, nghé nudi tdm bién
gap rat nhiéu tre ngai vé bénh tat va 6 nhidm mai truong. Nam 2011, tong dién tich nudi tom
bi bénh va thiét hai  PBSCL 1én dén 80.000 ha, va thiét hai trén 13 ty con gidng (Bo NN-
PTNT, 2011). C6 nhiéu nguyén nhan dwoc xac dinh, trong d6 dac biét 1a tdm gidng chat
lwong kém, 6 nhidm méi trudng, dich bénh va thoi tiét khic nghiét do hién twong bién doi
khi hau, tha tom khong dung thoi vy, tdm gidng tha bi chét sém vao dau vu.... Vi thé, viéc
tim giai phép han ché rai ro trén la van dé rat can thiét va cap béch.

Hién nay, d6i véi tdm chan trang, c6 nhiéu bién phap ky thuat nudi tién tién tir quang canh,
ban tham canh, tham canh va siéu tham canh. Trong dod, ki thuat nudi siéu thdm canh tom
chan tring hién d4 va dang duoc chu trong nghién ctru va phat trién & mot s6 qudc gia nhu
Hoa Ky, Pai Loan, Indonesia,... do day 1a loai tom c6 kha nang chiu dyng va I6n nhanh &
mat d6 cao, it phan dan, it 4n nhau, va thoi gian nudi ngan. Viéc nudi tom siéu tham canh
trong nha kin ¢é nhiéu uu diém 1a: (i) Nudi trong nha kin nén it bi tic dong cua bién doi khi
hau, thoi tiét, cac chi sé moi truong duoc duy tri 6n dinh; (i) Ap dung hé thdng tuan hoan
nén méi trudng nudc nudi 6n dinh, han ché s dung nudc, han ché ti thiéu viec thai nuéc
thai ra ngoai gay 6 nhiém, ¢am bao an toan sinh hoc va vi thé duoc xem 1a md hinh than thién
moi truong; (iii) Nang sudt tom nudi cao, nhung giam thiéu dién tich nudi, c6 thé ap dung &
nhidu noi khac nhau, pht hop véi xu huéng phat trién ndng nghiép cong nghé cao. Vé hé
thdng tuan hoan, hién nay cé nhiéu loai loc sinh hoc cé thé ap dung, nhu loc ngam, loc uét
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(trickling), loc thiing, loc dia, loc beadfilter, hay ca bang rong tao. Viéc két hop mot sé loai
loc ciing mang lai nhiéu hiéu qua hon so véi chi dung riéng mot loai.

Trén cac co 56 d6, “Nghién ciru nudi tdm chan trang (Litopenaeus vannamei) siéu tham canh
trong hé théng tuan hoan kin” duoc tién hanh nhiam gép phan xay dung mé hinh nudi tom
siéu tham canh hiéu qua vé Ki thuat, moi truong va kinh té dé cé thé ap dung rong rai vao san
Xuat hién nay gop phan phéat trién bén virng nghé nudi tdm bién néi riéng va nudi thay san noi
chung ¢ bBSCL.

PHUONG PHAP NGHIEN CUU

Khu nudi thi nghiém duoc dat trong nha c6 mai che nhya trong suét dé co anh sang. Bé nudi
gdm 12 bé composite (3 Ian lap lai) c6 thé tich 0.5m® dién tich 0.78m?mdi bé. Nudc nudi tom
c6 do man 15%o duoc pha tir nuée 6t va nuéc ngot. Hé théng loc sinh hoc gém 1 bé loc
ngam, 1 bé loc trickling (loc wot) (ty 1é gia thé loc ngam va loc trickling 1a 2/1), va c6 ty lé
tong thé tich gia thé so véi thé tich bé nudi khac nhau theo cac nghiém thirc nhu sau:

- Nghiém thirc 1 (NT1): gia thé loc chiém 10% thé tich bé nudi.
- Nghiém thirc 2 (NT2): gié thé loc chiém 20% thé tich bé nudi.
- Nghiém thirc 3 (NT3): gié thé loc chiém 30% thé tich bé nudi.
- Nghiém thic 4 (NT4): déi chang - hé théng hé (han ché thay nuéc - sir dung ché
pham sinh hoc cd chira cac loai vi khuan Nitrosomonas, Nitrobacter va Bacillus sp.).

Loc ngam st dung gié thé 1a d4 0,5x1cm va dugc ngap trong nuéc. Bé ¢o bb tri he thong suc
khi dé dao nudc lién tyc tir day 1én trén bé mat nho hé thong airlift. Loc w6t st dung cac gia
thé 12 céc ong nhua rdng, dai 2-3cm. Nudc tir bé loc ngam duge bom mot phan vao cac bé
nudi va mot phan phun vao bé trickling dé tham w6t xudng vao tré vé loc ngam. Cac bé loc
ngam duoc kich hoat vi sinh bang cach bo sung NH,CI. Nong d6 s& duoc tang 1én dan va duy
tri & mac 0,8mg/L. Bét dau thong nudc voi bé nudi khi ndng d6 NH,CI giam nhanh sau khi
bon. Nghiém thirc d6i chirng dugc sir dung cac ché pham sinh hoc ¢ chira cac nhém vi
khuan nhu Nitrosomonas, Nitrobacter, Bacillus sp. v&i chu ky bon 1lan/tuan.

Toém gidng (PL15) khoe manh dung cho thi nghiém dugc mua tir trai san xuét gidng tom tai
Cén Tho. Mat d6 tha nudi 1a 500 con PL;s /m? (tuong dwong 1000 con/m®). Tém dugce cho an
4 lan/ngay véi thie an chuyén dung cho tom thé chan tring cua hang Cargill ¢6 ham luong
dam 37-40%, va luong cho an tir 3-10% trong hwong tdm. Thirc an dugc didu chinh thuong
xuyén theo giai doan phét trién ciing nhu tinh hinh sic khoe tdm va méi truong bé nudi.
Trong thoi gian nudi, cac yéu tb moi truong duoc theo ddi dinh ky nhu Bang 1.

Bang 1. Céc chi tiéu mdi trudng can theo doi

Chi tiéu Chu ky Phuong phap
Nhiét d6 (°C) 2 lan/ngay (6 gio va 14 gio) May do HANNA
Oxy hoa tan (mg/L) 2 ngay/lan (6 gio va 14 gio) Testkit

pH 2 lan/ngay (6 gio va 14 gio) May do HANNA
Nitrite (mg/L) 1 tuan/lan Testkit

TAN (mg/L) 1 tuan/lan Testkit

Nitrate (mg/L) 1 tuan/lan Testkit

kH 1 tuan/lan Testkit

Céc sb ligu vé chiéu dai, vi sinh trong moi truong nudc, chi tiéu ti Ié séng (SR) caa tdm, khdi
luong ting truong theo ngay (DWG), tang trudng khdi lugng dac biét (SGR), ti Ié chuyén hoa
thirc an (FCR), sinh khi tdm ciing s& duoc thu thap hang thang.
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Céc s6 lidu duoc tinh toan trén Excel va phan tich thong ké bang phin mém SPSS bang
phuong phap ANOVA véi phép tha Duncan ¢ mic y nghia 0,05.

KET QUA VA THAO LUAN
Sw bién dng cac yéu td vé méi truong

Thi nghiém duoc bé tri trong hé théng tuan hoan c6 mai che va suc khi nén cac yéu t6 moi
truong bién dong kha on dinh gitra cac nghiém thirc va duoc trinh bay ¢ Bang 2. Cac yéu t6
vi sinh dugc trinh bay ¢ Hinh 1.

Bang 2. Su bién dong cua cac yéu td moi truong trong qua trinh nudi

Chi tiéu Thai Nghiém thirc
moi trudng gian 10%thétich  20%thétich  30%thétich  Hé thong ho
Nhiét do Sang 26,65+ 0,02° 26,54+0,03° 26,61+0,07" 26,77 +0,02°
(°C) Chiéu 27,86 £0,05° 27,96 +0,02° 27,95+0,04° 27,90 + 0,06®
H Séng 8,50 + 0,01° 8,53 + 0,02 8,52 + 0,03" 8,06 + 0,21"
P Chiéu 8,75 + 0,07 8,72 +0,04° 8,72 + 0,04° 8,07 +0,17°
DO (mglL) Sang 7,50 + 0,06 7,49 + 0,02 7,53 + 0,05° 7,52 + 0,04
g Chiéu 7,64 + 0,03 7,61 + 0,03 7,60 +0,01° 9,22 +0,07°
Nitrite (mg/L) 1,25 + 0,06 0,90 + 0,04° 0,68 + 0,04° 2,71 + 0,04°
Nitrate (mg/L) 84,40 + 0,22° 82,81+0,06"° 8125+0,06° 54,44+ 0,06
TAN (mg/L) 0,79 +0,04° 0,51 +0,05" 0,45 £ 0,02° 0,77 £0,02°
kH (mg/L) 100,13+ 0,02* 101,25+0,01* 102,38 +0,01* 86,25 + 2,83°

Ghi chu: Gia tri thé hién 14 56 trung binh + dg léch chuan. ’
Cac so ligu trong cung mgt hang c6 mang chit cdi giong nhau thi sai khac khong co
y nghia thong k& (p>0,05).

Vé nhiét do, nhiét do budi sang dao dong trong khoang 26,54-26,77°C, nhiét d6 budi chiéu
dao dong trong khoang 27,86-27,96°C. Khoang bién dong giita nhiét 6 sang va chiéu tir 1,13
— 1,42°C. Gi6i han nhiét d6 cho sy sinh truéng cua tdm thé chan tring tir 14,5-35,0°C
(Christopher, 2008) va theo Boyd va ctv (2002), chénh Iéch nhiét d6 ngay dém khong qua
5°C trong ngay duoc xem 1 tdi wu cho nudi tom. Vi thé, su dao dong vé nhiét do trong subt
thoi gian nudi van nam trong gigi han thich hop.

Tuong tu nhu yéu t nhiét d, & cac nghiém thirc gia thé 10%, 20% va 30%, pH cia nudc khéa
cao va 6n dinh. Vao budi sang, pH trong khoang 8,50 - 8,53; budi chiéu, pH trong khoang
8,72 - 8,75. Trong khi ¢6 & nghiém thic dbi chung (Hé thdng ho), pH kha thap, dao dong
8,06 - 8,07. Két qua cho thiy pH & nghiém thirc d6i chitng c6 khéc biét ¢ y nghia thong ké
(P<0,05) so vé&i nghiém thic 10%, 20%, 30%. Theo Brock va Main, 1994, khoang pH thich
hop cho nudi tém thé chan trang 1a 7,0 — 9,0, nén cac gié tri pH trong sudt qué trinh nudi hau
nhu ndm trong khoang thich hop cho sy tang truong va phat trién cua tém thi nghiém.

Két qua thi nghiém cho thay oxy hoa tan giita cac nghiém thic 10%, 20% va 30% khéng c6
khéc biét c6 y nghia théng ké (P>0,05) nhung khac biét ¢d y nghia théng ké so véi nghiém
thirc d6i chirng (P<0,05). Trong cac hé théng tuan hoan, ham luong Oxy kha cao va 6n dinh
(7,5-7,6 mg/L), trong khi & nghiém thirc d6i ching, Oxy dao dong I6n hon (7,5-9,2mg/L).
Diéu nay cho thiy h¢ théng tuan hoan cé nhiéu thuan loi trong 6n dinh Oxy hoa tan hon hé
thong ho ¢6 bd sung vi sinh va dudi diéu kién ¢ anh sang. Tuy nhién, theo Mai Anh Tuan
(2004), khoang DO thich hop cho sinh truéng va phat trién cia tdm the chan triang 1a 5,0 -
10,0 mg/L. Vay sy bién dong nay van nam trong khoang thich hop cho sy sinh truong va phat
trién caa tom thi nghiém.
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Trong quéa trinh nudi, ham leong Nitrite trung binh & cac nghiém thirc 10%, 20% va 30% lan
luot 1a 1,25 ppm, 0,90 ppm, 0,68 ppm va & nghiém thire d6i ching 1a cao nhat (2,71 ppm),
khéc biét nhau c6 ¥ nghia thong ké (P<0,05). O cac h¢ thong tuan hoan, ty I¢ gia thé cang cao
thi ham luong Nitrite cang thap. Theo Boyd (1998), ham luong Nitrite trong nudi thay san
thuong phim nén dudi 2ppm. Ham luong Nirite & nghiém thic dbi chiang (hé théng ho) 1a
quéa cao, d& dan dén ty 1é sbng thap. Twong tw nhu Nitrite, & cac hé théng tuan hoan, ham
luong TAN cang thap khi ty I¢ gia thé cang cao. Nghiém thac dbi chirg co ham lugng TAN
cao tuong duong nghiém thac 1. Trong qué trinh nudi, ham lwong TAN c6 xu hudng ting
dan theo thoi gian. Theo Whetston va ctv (2002), ham lwgng ammon (NH4+) nho hon 2 ppm
khong anh huong dén thay sinh vat va mic do an toan caa ammonia (NH3 )120,1-0,5ppm.
Nhu vay nong do TAN ¢ cac nghiém thirc déu thich hop cho su phat trién cua tdm, khoang
dao dong nay van nam trong giéi han cho phép (< 1 mg/L). O céc bé c6 hé thong tuan hoan,
ham lugng Nitrate cao hon c¢6 ¥ nghia (P<0.05) so véi nghi¢m thirc dbi chirng, chung to qua
trlnh nitrate hoa dién ra tot hon. Nitrate khong gay doc (Bromage va ctv, 1988) va khong la
yéu té tryc tiép gay anh huong dén sy ting trudng cua tdbm, ma né biéu hién sy tang nitrite va
TAN. Nuéc trong ao nudi thuy san do dugc thay thuong xuyén nén nitrate thuong dudi
50mg/L hoic hon 100mg/L néu nudi tham canh. Tuy nhién, nitrate trong hé thong loc tuan
hoan c6 thé 1én dén 200mg/L hoic cao hon. Do d6, véi ham lugng nitrate trong toan vu nuoi
& cac nghiém thire dao dong trong khoang tir 54,4-84,4mg/L 1a chip nhan duoc.

Két qua cho thay d6 kiém & nghiém thirc d6i chang thap hon so véi cac nghiém thuc ap dung
loc sinh hoc tuan hoan. Trong qua trinh nudi, do kiém luén duoc diéu chinh bang cach b
sung voi dinh ky v6i lugng nhu nhau gitra céc nghiém thac. Theo Boyd (1998), Trong nudi
tdm bién, do kiém nén duoc duy tri tir 80- 150mg/L d6i voi tom chan trang nén duy tri trén
100mg/L. Vi thé do kiém trong cac nghiém thuc ap dung hé thdng tuan hoan thich hop hon
cho tdm nuoi.

Vé yéu té vi khuan, két qua Hinh 1 cho thiy mat do vi khuan tong cong va vi khuan Vibrio
trung binh & cac nghiém thuc. Két qua cho thay, trong tat ca Ccac nghlem thirc, mat do vi
khuan tong cong rat cao so véi vi khuan Vibrio. Vi khuan tong cong ¢ cac nghiém thirc tuan
hoan véi ty ¢ gia thé cang cao thi mat d6 vi khuan téng cong cang cao, va cao hon nhiéu so
vé6i nghiém thire d6i chung (hé thong ho). Cang cudi vy, mat do vi khuan cang cao. Diéu nay
la rat quan trong gop phan 6n dinh chét luong nudc va sic khoe tom.

Nhin chung, & cac nghiém thiic 4p dung hé thdng tuan hoan, chat lwong nudc dugc kiém soat
tot hon so vai doi chirng, va nghiém thirc c6 ty 1€ gié thé 20-30% cho két qua tot nhat.

Mt d6 vi khuan tong Mt d6 vi khuan Vibrio sp.
15 0.15
] BNT 108 E NT 10%
S NT 10% = o1 0
5 NT 20% § NT 20%
o O BNT 30% = 005 B NT 30%
Q o
- 0 BDi chimg - 0 B Doi chig
Pauvy Gitravy Cudivu Pauvu Gitavy Cudivu

Hinh 1. Mat d6 vi khuan tong cong va vi khuan Vibrio ¢ cac nghiém thac
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Tang trwéng caa tom nudi

Tang trudng va tc do tang truong khéi lwong va chiéu dai cua tom duoc thé hien ¢ Bang 3
va Bang 4.

Két qua cho thay, sau thoi gian 105 ngay nudi (15 tuan), tom dat trung binh 11-12g va 12,5-
13,1cm, voi toe d6 tang truang khéi lugng 1a 3,82-3,9%/ngay va téc do tang truong chiéu dai
dat 2,23-2,28%/ngay. Tang truong va téc do tang truong vé khdi lugng va chiéu dai caa tom
& cac nghiém thirc tuan hoan cao nhin chung hon ¢6 y nghia (P<0.05) so v4i nghiém thirc ddi
chirng (hé¢ théng ho), nhung giira c4c nghiém thirc tuan hoan khong khéac biét nhau vé khdi
lwong va tang truong khdi luong.

Bang 3. Tang truong vé khdi lwong caa tom

Nghiém thuc Wo (g) Wit () DWG (g/ngay) SGR (%/ngay)
10% thé tich 0,2 + 0,03 11,9 + 0,212 0,112 + 0,002%® 3,89 + 0,02°
20% thé tich 0,2 + 0,02 12,0 + 0,212 0,112 + 0,002 3,90 + 0,02°
30% thé tich 0,2 + 0,02 11,7 +0,80® 0,110 + 0,008% 3,88 + 0,06%
Hé thénghd 0,2 +0,03 11,0 £ 0,15° 0,103 + 0,001° 3,82 +0,01°

Ghi cha: Gia trj thé hién 1a so trung binh + @6 léch chudan.
Cac sé liéu trong cling mét cét cd mang chi céi giong nhau thi sai khac khdng c6 y
nghia thong ké (p=>0,05).

Bang 4. Tang truong chiédu dai caa tom

Nghi¢m thic Lo (cm) Lt (cm) SGR (%/ngay)
10% thé tich 1,2+0,1 13,1 +0,13° 2,28 + 0,009°
20% thé tich 1,2+0,1 13,0 + 0,24*° 2,27 + 0,018
30% thé tich 1,2+0,1 12,8 +0,09° 2,25 +0,007°
Hé théng ho 1,2+0,1 12,5 +0,08° 2,23 +0,006°

Ghi cha: Gia trj thé hién la so trung binh * @6 léch chudan.

Cac s6 liéu trong cling mgt cét cd mang cha cai giong nhau thi sai khac khong c6 ¥ nghia
thong ké (p=>0,05).

Theo Yang Hongsheng va ctv (2008), thi nghiém véi mat d6 nudi 1000con/m? (twong tw Voi
nghién ciu nay) cho két qua khdi lugng tdm dat trung binh tir 9,2-10,9g/con va ting truéng
khéi lwong theo ngay cua tom dat tir 0,108-0,128g/ngay. Do d6, ting trong cua tdm khi nudi
& mat d6 500con/m? (hay 1000con/m®) & thi nghiém nay la chap nhan duoc.

Ty 1¢ song va ning suat tom nudi

Ty Ié sdng cua tdm & cac nghiém thirc duoc trinh bay ¢ Bang 5.

Bang 5. Ti I¢ séng, hé s6 chuyén hoa thirc an (FCR) va niang suat vy nudi

Nghiém thirc Ti 16 song (SR) FCR Ning suat (kg/m?)  Nang suét (kg/m°)
10% thé tich 51,17 + 0,38° 1,74 +0,04° 3,125 + 0,075° 4,875 +0,117°
20% thé tich 62,25 + 1,00° 1,61 +0,05° 3,819 + 0,125° 5,957 +0,195°
30% thé tich 62,33 +1,23° 1,66 + 0,10 3,753 + 0,227° 5,854 + 0,354°
Hé thong ho 22,25 +0,87° 2,03 £ 0,09 1,259 + 0,038° 1,965 + 0,059°

Ghi cha: Gia trj thé hién Ia so trung binh + @6 léch chudan.
Cac s6 liéu trong cling mét cgt cd mang chaz cai giong nhau thi sai khac khong c6 ¥ nghia
théng ké (p>0,05).
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Két qua cho thay, 2 nghiém thic tuan hoan cé gia thé 20% va 30% cho ty 1¢ song va ning
Suat tom tuong duong nhau (P>0,05) va cao nhét so vai cac nghiém thirc khac (P<0,05), lan
luot 14 63,25-62,33% va 3,753-3,819kg/m? hay 5,854-5,957kg/m?, tuong duong 37-38 tan/ha.
Nghiém thtrc d6i ching (hé théng ha) cho ty Ié sdng va ning suat tom thip nhat (22,25% va
1,259kg/m? hay 1,965kg/m®). Hé sé thirc an thip nhit (hiéu qua nhat) & nghiém thic gi thé
20% va 30%, va cao nhat ¢ nghiém thae ddi chimng. Theo FAO, tdm thé chan tring dugc nudi
siéu tham canh v&i mat do tir 300-450 con/m? dd dat ti 18 sbng tir 55-91%. Yang Hongsheng
va ctv (2008) thi nghiém nudi tom véi mat do 1000con/m® cho ti 1é séng dat tir 60,94%-
67,86% Vva ti I¢ chuyén hoa thirc an dat tir 1,66-1,72:1. Nghién ctu ciing cho thay ti & séng
va ti & chuyén hoa thuc an ti 1& nghich voi mat do tha tdm. Trong do, ti 16 séng va ti I¢
chuyén héa thire an khi nudi mat do tham canh 500con/m? dat trung binh 1an lwot 2 86,3% va
1,59:1 nhung lai chi dat lan luot 1a 41,8% va 1,96:1 khi 6 mat do 1500con/m?®. Do do, ti lé
sbng va ti 1é chuyén hoa thirc an & nghién ctu nay 1a ¢ co sé va phi hop vai cac nghién cau
khac.

T6m lai, trong céc nghiém thac, nghiém thic ¢6 ty 1é gia thé 20% cho cac yéu td moi trudng
chip nhan duoc cho tdm chan tring va cho ting trung, ty & sdng, hé sé thire an.... cho két
qua twong dwong nghiém thic gia thé 30%, nhung tot hon so voi nghiém thirc gia thé 10% va
d6i chirng, Vi thé, xét vé ca yéu td méi truong, ky thuat, dau tu, hiéu qua... thi &p dung hé
thong guén hoan c6 gia thé 20% thé tich nudi I1a hop Iy nhat cho nudi tdm siéu tham canh 500
con/m”.

KET LUAN VA BE XUAT

Nudi tom siéu tham canh (500con/m?) trong hé théng bé tudn hoan vai ty 1& gi thé loc sinh
hoc 20% thé tich nudi cho két qua tét nhat vé moi trudng, ting truong, ty 1¢ song va ning
Suat tbm nudi.

Vi ki thuat van hanh quan ly don gian, ning suat rat cao, kiém soat moi truong va suc khoe
va an toan sinh hoc tot, nudi tdm siéu thAm canh trong nha kin vgi hé thong tuan hoan la
hudng méi rat trién vong va rat can thiét dugc ung dung, phd bién rong réi véi cac qui md
khéac nhau trong thoi gian téi, gop phan khic phuc diéu kién kho khan cua bién doi khi hau, 6
nhiém moi trudong va dich bénh lan tran hién nay..
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