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ABSTRACT

This experiment aims to evaluate the effect of pumpkin replacement in diet on the growth,
survivals and flesh quality of white-leg shrimp in order to apply to commercial production.
The experiment was conducted with 4 treatments of feeding including (i) pellet feed, (ii)
replacement of pellet with pumpkin at 10%, (iii) replacement 20% and (iv) replacement 30%
daily. Each treatment was triplicated. Shrimps were cultured in 200-L tanks placed indoor
applying bioflocs techniques with C/N ratio of 15/1. Water was continuously aerated and
salinity was maintained at 15ppt. Shrimp seeds with initial size of 5.1cm and 0.72g were
stocked at 150 inds./m>. Afier 90 days of culture, results showed that water quality
parameters were in suitable ranges for normal development of shrimp. Shrimps of 11.1 —
12.5 cm and 13.6 — 19.9 g in BL and BW were obtained, of which BL and BW of shrimp in
treatment replaced with 10% pumpkin (12.3 cm and 18.8 g) were not significantly different
from those of the control (12.5 cm and 19.9 g). Replacing pellet with pumpkin at higher rate
(20% and 30%) reduced the growth. However, survival rates of shrimp harvested were not
significantly different among the treatments. Replacing higher rates of pumpkin resulted in
stronger orange color of cooked shrimp and stronger flesh textture. Protein, lipid, mineral
compositions of shrimp flesh were not significantly different among the treatments. The feed
cost of the treatment with 10% pumpkin replacement (43,871 VND/kg shrimp) was the
lowest. Our findings indicated a very good potential for replacement of pellet feed with
pumpkin (at rates of 10%) in shrimp culture for higher quality of shrimp and low feed cost.

TOM TAT

Nghién ciru xdc dinh anh huong ciia bi do lén tang truong, 1y 1¢ song va chdt lwong thit ciia
16m thé chdn tring dwoc nudi theo cong nghé biofloc. Thi nghiém diroc b6 hodn todn ngdu
nhién voi 4 nghiém thirc thay thé heong bi dé khdc nhau gom: (i) thike dn cong nghiép; (i)
thay 10% thirc dn cong nghiép bang bi do; (iii) thay thé 20% va (iv) thay thé 30%. Tom
duoc nudi theo cong nghé bioﬂoc (C:N = 15:1), thé tich bé 200L, @6 mén 15%o va mdt do
nuéi 150 con/m?, VO tom co chiéu dai ban dau 1a 5,1 cm va khéi huong I 0,72g. Sau 90
ngdy nudi, cdc yéu 16 méi truong mede ndm trong khodng thich hop cho sw phat trién cia
t6m. Chiéu ddi ciia tém & cdc nghiém thire dao dong tir 11,1 — 12,5 cm, twong vmg voi khoi
lwong 13,6 — 19,9 g va khdc biét cé y nghia thong ké (p<0,05). Trong do, chiéu dai va khdi
lwong ciia tém nuéi & nghiém thirc thay thé 10% bi @6 (12,3 cm va 18,8 g) khdng khdc biét
50 Vi nghiém thire doi chimg (12,5 cm va 19,9 g). Ty I¢ song ciia t6m nudi & cde nghiém
thite khéc nhau khong 6 ¥ nghia thong ké. O cdc nghiém thitc thay thé thike dn bing bi d6
cang nhiéu thi mau sdc tém cang dam hon va thit tom ciing dai hon. Tuy nhién, thanh phdn
protein, lipid va khoang ciia tom & cac nghi¢m thirc sai khac nhau khong cd y nghia thong ké
(p >0,03). Khi nuoi tom thé chan trang thay thé 10% heong thikc dn bang bi do thi tom c6
chat heong tot hon va chi phi thire dn thép nhat.

Trich dan: TrAn Minh Béng, bang Vi Hai, Nguyén Thanh Hoc, Bui Thi Chuc Mai, Tran Ngoc Hai va Lé
Qudc Viét, 2016. Anh huong b sung bi d6 (Cucurbita pepo) 1én ting trudng, ty 1¢ séng va chat
luong tom thé chan tréng (Litopenaeus vannamei) nudi theo cong nghé biofloc. Tap chi Khoa hoc
Trudng Pai hoc Can Tho. 44b: 66-75.
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1 GIOI THIEU

Toém thé chan tring (Litopenaeus vannamei)
dugc nudi phd bién trén thé gidi va co vai trd ngay
cang quan trong, chiém ty 1& 52% san luong tom
nu6i nam 2004 - 2005, tang 1én 79% nam 2010 va
84% nam 2012 (FAO, 2014). Tom thé chan trang
¢6 toc do phat trién va ting truong nhanh trong
diéu kién nudi v6i mat do cao (Briggs et al., 2005).
Hién nay, ¢ Viét Nam, dién tich nudi va san lugng
tom thé chan tring ciing khong ngimg ting 1én,
theo théng ké ciia Téng cuc Thong ké (2014), san
lugng nuoi tom bién cua ca nudc nam 2013 dat
652.613 ha va san luong 475.854 tan, trong do,
dién tich nuoi tom chan tréng chiém 63.719 ha
(9,76%) va san luong dat dén 243.001 tan (51,7%
tong san lugng). Hinh thirc nuéi cha yéu 1a tham
canh va siéu tham canh, do dé6 méi truong dé bi 6
nhiém do sir dung nhiéu loai thudc va hoa chit,
dong thoi anh huong dén chat lugng tom thu
hoach. Bén canh d6, thuc an cho tom cling la van
dé quan trong, chi phdi nhiéu vé chi phi va chét
lwong tom. Pé ting cuong lwong dinh dudng cho
tom ngum ta bd sung Cac duong chit vao thic an
dé giup tom phat trlen t6t va giam gia thanh san
xuét, mot trong sd d6 c6 nguyen liu ngudn gbe
thuc vat. Do d9, trong thoi gian gan day da st dung
cac loai thuc vt nhu rong bin va rong mén (c6
nhiéu acid amin va acid béo thiét yéu) lam thirc n
b6 sung cho tom, gitp tdng cudng sirc dé khang,
giam hé s6 thic dn va han ché gay 6 nhiém méi
truong (Nguyén Thi Ngoc Anh va ctv., 2014).
Theo Cruz et al. (2009), khi b sung 3,3% bot rong
ban Enteromorpha trong khiu phan an cho tom
chan tring thi tom c6 toc d6 ting truéng nhanh
hon, hé s6 FCR thép hon va mau sic tdm dam hon
so v6i khong bd sung. Bén canh cac nghién ciru vé
viéc bd sung cac loai thyc vat lam thirc an cho tom
thé chan trang thi bi do ciing 1a d6i twong can dugc
quan tam, vi trong thanh phan cta bi do co chira
nhiéu khoang vi lugng va da lugng nhu canxi,
photpho, kali, magié, sit va vitamin C; gitip cac
loai dong vat ting cuong hé mién dich va ting
tredng nhanh (Lan Phuong, 1999). Ngoai ra, trong
thanh phan ctia bi do con c6 beta caroten (9
mg/100 g khdi lwong twoi), ¢6 tac dung tao mau
sic (Pandey et al, 2003). Bi do trai tron c6 ham
lwong beta caroten cao hon (103 pg/g khéi luong
kho) trong bi do dang trai dai (63,2 pg/g khdi
lugng kho) (Pham Phude Nhan va ctv., 2012). Beta
caroten 1 tién chat cuia vitamin A, tuy nhién khi bi
thira thai vitamin A s€ bi dao thai con beta caroten
duogc du trir trong gan dén lac can thiét; bén canh
d6 beta caroten co tac dong dén mot sé qua trinh
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sinh 1y trong co thé dong vat nhu ting cuong hé
mién dich va ngin ngira mot s6 bénh vé duong tiéu
héa (Lé Doan Dién, 2004). Hién nay, chua cé
nghién ctru ndo xac dinh khi bd sung bi do vao
thirc an khong anh huong dén ting trudng ty 18
song va chét lugng tom thé chén trang nudi thuong
pham. Do d6, nghién ctru anh huéng viéc thay thé
thirc an cong nghiép bang bi d6 1én ting truong, ty
1¢ séng va chat lwong tom thé chan tring nudi
thuong phim theo cong nghé biofloc dugc thuc
hién nhim xéc dinh luong bi d6 duoc thay thé phu
hop cho su tang truong, ty 1¢ song va chét luong
cua tom thuong pham. Két qua nghién clru ndy s&
gop phan 1am co s& cho viéc phat trién va trlen
khai tmg dung trong nudi tom thé chan tring
thuong pham & PBSCL.

2 PHUONG PHAP NGHIEN CUU
2.1 BH tri thi nghiém

Thi nghiém duoc thuc hién tir thang 8-11/2015,
tai trai thyc nghiém thiy san, Khoa Thuy san,
Truong Pai hoc Can Tho. Thi nghiém duoc tién
hanh trong bé c6 thé tich 200L, bd tri hoan toan
ngiu nhién va mdi nghiém thic duge lip lai 3 1an.
Céc nghiém thirc cia thi nghiém gom: (i) st dung
thirc an cong nghiép (ddi chung); (ii) thay thé 10%
thirc an cong nghiép bang bi do; (iii) thay thé 20%
thirc &n cong nghiép bang bi do va (iv) thay thé
30% thirc an cong nghiép bang bi d6. Tém dugc bd
tri trong nudc c6 do man 15%%,, do kiém 140 mg
CaCOs/L, trung binh chiéu dai tom ban dau 1a 5,1
cm, khoi lwong 0,72 g, mat do nudi 150 con/m> (30
con/200L) va thoi gian nu6i 1a 90 ngay.

2.2 Cham soc va quan ly

Toém thé duoc cho an 4 lan/ngay (600, 10700,
1400 va 18"00) bang thirc n tom thé hiéu Grobest
(40 — 42 % dam), lugng thirc an dao dong tur 3 —
16% khéi lugng than/ngdy (tinh theo cong thirc cia
Wyk et al., 2001; Y= W-%358) bi d6 twoi duge bam
nho va cho an theo ty 1¢ thi nghiém. Dinh ky bon
bot gao 4 ngay/lan, luong bot gao bon vao bé nudi
duogc tinh theo lugng thuc an cho tom an dé dat
duoc ty 1¢ C:N = 15:1 (Ta Véan Phuong va ctv.,
2014b). Bot gao dugc xac dinh ham lugng carbon
va ham luong dam tai Trung tam k¥ thuat va ung
dung Cong nghé Can Tho vé6i két qua lan luot 1a
73,4% va 0,26%. Trudc khi bon, bot gao duoc
khudy déu véi nudc 40°C theo ty 1é 1 bot gao: 3
nudc va duge u kin trong 48 gio. Pinh ky 15
ngay/lan kiém tra va nang do kiém lén 140 mg
CaCOs/L. Trong sudt thoi gian nudi, khong thay
nudc va siphong.
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2.3 Cac chi tiéu theo doi

Céc yéu t6 thuy 1y hoa gém: Nhiét d6 va pH
dugce do 15 ngay/lan va dugc do bang may hiéu
HANA (USA) 2 bubi/ngay (lac 7°00 va 14"00);
Nitrite, TAN va d6 kiém duoc do béng test SERA
15 ngay/lan.

Cac chi tiéu vé biofloc: xdc dinh thé tich
biofloc (FVI), kich ¢& hat biofloc 15 ngay/lan.
Do chidu dai va chidu rong ngau nhién 30 hat
biofloc bang tric vi thi kinh, thé tich biofloc dugc
xéc dinh bang cach dong 1L nudc mau vao dung cu
thu biofloc, dé léng 20 phut sau roi doc thé tich
biofloc lang.

Tang truéng cua tom dugc xac dinh 30
ngay/lan. Thu ngiu nhién 10 con tom/bé, sau d6
can khdi luong, do chiéu dai chuén cua tom. Ty 1€
song, sinh khoi va chat lugng cia tom dugc xac
dinh sau 90 ngay nudi. Toc do ting trudng, sinh
khéi cua tom dugc xac dinh theo céc cong thirc
sau:

Tang trudng theo ngay vé khéi lwong: DWG
(g/ngay) = (Wi-Wo)/T

Ting truong dic biét vé khdi lwong: SGR
(%/mgay)=100*(LnW, — LnW;)/T

Tang truong theo ngay vé chidu dai: DLG
(cm/ngay) = (W-W>)/T

Tang trudng dic biét vé chiéu dai: SGRy (%/
ngay) = 100¥*(LnL, — LnL,)/T

_ Ning suét (g/m’) = sinh khdi tom thu dwgc mdi
bé/ theé tich nude bé.

(Trong do: Wi: khoi luong tém ban dﬁy (2);
Wa: khoi luong tom luc thu mau (g); Li: chiéu dai
tom ban dau (cm); Lo: chiu dai tom lic thu mau
(cm) va T: SO ngay nudi)

Xac dinh hé sé thac an (FCR): FCR cua tom

bang tong lwong thirc an cho tom an/ting trong cua
tom.
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Mau sic ciia tom duoc xac dinh bang phwong
phip danh gia cam quan dya theo tiéu chuén
TCVN 3215 — 79 ctia Cuc Kiém tra chét luong san
phim va hang hoéa bang cach cho diém, khi diém
trung binh ¢ trong luong tir 18,6 — 20,0 (loai td),
15,2 — 18,5 (loai kha), 11,2 — 15,1 (loai trung binh),
7,2—-11,1 (loai kém) va4,0—-7,1 1a rat kém.

Chat lugng thit cta tom duge xac dinh do dai
va thanh phén sinh héa cua tom (protein, lipid, tro,
d6 4m va nang luong). Thanh phan sinh héa cua
tom dugc phan tich theo phuong phap AOAC
(2000) va d6 dai dugc do bang may TA.XTplus
Texture Analyser (Stable Micro Systems, YL, UK)
v6i dau do P5S.

2.4 Xirly sb liéu

Céc sb lidu thu thap dugc tinh toan cac gia tri
trung binh, d§ 1éch chuin bé’lng phﬁn mém Excel,
so sanh sy khac biét giita cac nghiém thic theo
phuong phap phan tich ANOVA mét nhan t6 thong
qua phan mém SPSS 16.0 & mirc ¥ nghia (p<0,05).

3 KET QUA VA THAO LUAN
3.1 Cac yéu té mdi truong nwéc
3.1.1 Nhiét ds va pH

Trong qua trinh thi nghiém nhiét d§ dao dong
trong khoang 26-29°C (Bang 1), nhiét d6 trung
binh vao budi sang va budi chidu dao dong tir 27,5
— 28,5°C. Theo Tran Viét My (2009), nhiét do tu
27-30°C duoc cho la nhiét do t6i wu cho su phat
trién cia doi twong nay. Déi voi pH budi sang va
budi chidu chénh léch khong 16n ¢ cic nghiém
thire, trung binh dao dong tr 7,9 — 8,1. Boyd
(1998), khoang pH thich hop cho sy phat trién cua
dong vat thiy san 1a 6,5-9,0 va khoang bién dong
trong ngay phai nhé hon 0,5 va theo Wasielesky et
al., (2006) thi pH tir 7,3 —7,9. Nhu vay, nhiét d¢ va
pH trong thoi gian thi nghiém déu nim trong
khoang thich hop cho sy phat trién binh thudng cua
t6m thé chan tring.

Bang 1: Nhiét d§ va pH & cac nghiém thirc trong qua trinh thi nghiém

Nghiém thirc Nhiét do (°C) pH
(Bb sung bi d6, %) Sang Chiéu Sang Chiéu
0 (Pdi chimg) 27,6+0,72 28,3+0,76 7,9+0,23 8,1+0,16
10 27,7+0,66 28,5+0,60 7,9+0,28 8,1+0,16
20 27,5+0,72 28,2+0,80 7,9+0,26 8,1+0,18
30 27,6+0,68 28,3+0,72 7,9+0,24 8,1+0,17

68



Tap chi Khoa hoc Truong Pai hoc Can Tho

3.1.2 Ham heong Nitrite, TAN va dg kiém

Két qua Bang 2 cho thiy, ham lwong nitrite
trong cac nghiém thirc twong dbi thap va dao dong
trong khoang 0,34 — 0,56. Ham luong nitrite cho
phép trong ao nudi thiy san khong vuot qua 10
mg/L, tot nhit 13 nho hon 2 mg/L (Boyd, 1998).
Trung binh lugng TAN trong thoi gian thi nghiém
& cac nghiém thuc 1a 0,27 — 0,37, theo Chen ef al.
(1998) chi ra ring ndng d6 TAN gy chét 50%
trong 48 gid & loai tom khic nhau nim trong
khoang 30- 110 mg/L. Mat khac, do pH thi nghiém
nam & 7,9-8,1 nén ham lugng NHj3 khong cao. Viéc
mg dung cong nghé biofloc trong hé théng nudi
thity san da goép phan cai thién méi trudng nudc
nho nhitng kha nang vuot trdi sau day: (1) Loai bo
ammonia ty do trong nudc ao nudi bang cach
chuyén hoa thanh protein trong sinh khdi vi khuan
di dudng trong cac biofloc, (2) Pong vat thuy san
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nudi st dung biofloc lam thirc an, do vay ty 1€
chuyén héa protein trong thirc in dwoc ting 1én dén
45 — 50% (Avnimelech, 1999; Chamberlain and
Hopkins, 1994; Hopkins et al., 1993)

Do kiém dao dong giita cic nghiém thic tir
99,0 — 111,0. Po kiém bién dong do thé tich
biofloc gilta cac nghiém thtiic khac nhau va qua
trinh sinh tong hop ctia mot sé dong vi khuan hoa
tu dudng trén hat biofloc da st dung kiém nhu
ngudn carbon (Ebeling e al, 2006). Theo
Charantchakool (2003) thi d6 kiém 1y tuéng cho
tang truong va phat trién tom nudi tir 120 - 160 mg
CaCOs/L, thip hon 40 mgCaCOs/L s& anh hudng
khong tdt dén suc khoe tom nudi. Bén canh do,
trong thoi gian thi nghiém dinh ky 15 ngay/lan
kiém tra va str dung NaHCO5 dé nang kiém 1én 140
mg CaCOs/L, nén d6 kiém trong cac nghiém thirc
déu thich hop cho sy phat trién clia tom nuoi.

Bang 2: Cac yéu td thily héa ciia méi trwdong nwée thi nghiém

Nghiém thirc

(B5 sung bi 6, %) Nitrite (mg/L) TAN (mg/L) Pj kiém (mg CaCOs/L)
0 (Ddi chimg) 0,56+0,36 0,37+0,21 99,0+21,02

10 0,55+0,27 0,34+0,17 109,5+22,32

20 0,34+0,19 0,32+0,16 111,0£20,06

30 0,47+0,24 0,27+0,13 105,0+18,89

3.1.3 Cac chi tiéu vé biofloc

Bang 3 cho thdy, chidu dai va chidu rong cua
hat biofloc & cac nghiém thic qua ting thoi gian
khao sat khac nhau khong c6 y nghia théng ké
(p>0,05). Sau 15 ngay nudi chiéu dai hat biofloc &
cac nghiém thirc dao dong tir 0,52 — 0,56 mm va
chiéu rong 0,26 — 0,28 mmm. Kich c& hat biofloc
¢6 khuynh huéng ting dan dén ngay thir 45, chiéu
dai hat biofloc dao dong tr 0,72 — 0,77 mm va
chidu rong 0,37 — 0,42. Tuy nhién, tir ngay 60 tr&
di kich c& hat biofloc c6 khuynh hudéng nhd lai,
dén 90 ngay nudi thi chiéu dai hat biofloc & cac
nghiém thirc dao dong tir 0,54 — 0,59 mm va chiéu
rong 0,29 — 0,40 mm. Két qua nghién ctru nay
teong tu nhu cac nghién ctru trude day, trong giai
doan tom con nho thi kich c& hat biofloc ting lén
va khi tom 16n thi hoat dong boi 16i cia tom cang
manh 1am cho hat biofloc bi v& dan dén kich hat
biofloc nho lai (Ta Van Phuong va ctv., 2014a).
Bén canh do6, kich c¢& hat biofloc con anh hudng
boi mat do tdm nudi va sinh khdi cia tom, khi mat
d6 tom nudi cang cao hay sinh khdi cia tom nuéi
cang 16n thi kich ¢ hat biofloc giam (Lé Qudc
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Viét va ctv., 2015).

Trung binh thé tich hat biofloc & cc nghiém
thirc trong qua trinh nudi duoc thé hién ¢ Bang 4.
Trong 15 ngay dau FVI tuong dbi thap (trung binh
dao dong 5,3 — 8,2 mL/L), sau d6 tang dan theo
thoi gian thi nghiém va FVI c6 su khac biét giita
cac nghiém thic. Sau 45 dén 75 ngay nudi FVI
tang 1én rat cao, do trong thoi gian nay khong thay
nuéc va si phong. Vao thoi diém 60 ngay nudi,
FVI ¢ cac nghiém thirc dao dong tr 116,3 — 234,5
mL/L, cao nhit & nghiém thirc d6i chimg va giam
dan khi b sung lwong bi do cang nhiéu. Nguyén
nhan do cic nghiém thirc bd sung bi dé cang nhiéu
thi luong bot gao bon vao bé nudi it hon (lwgng bot
gao duoc bo sung dua trén tong lugng thirc dn cho
tom an). Dén 75 ngay nudi, FVI ¢ cac nghiém thic
rat cao (159,5 — 320,0 mL/L), tom nudi c6 du hiéu
bénh den mang va chét. Trong thoi gian nay tién
hanh si phong biofloc nén dén 90 ngay nudi FVI
giam va khong co su khac biét gita cac nghiém
thirc. Cac nghién ctru trudc diy di dua thé tich
biofloc thich hop trong nuéi thuy san dao dong 15 -
20 mL/L (Avnimelech, 2012; Hargreaves, 2013).
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Béng 3: Kich c& hat biofloc
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Thoi gian Kich c& Nghiém thirc (Bo sung bi dé, %)
(ngay) (mm) 0 (Poi chirng) 10 20 30

15 Dai 0,54+0,01 * 0,53+0,01° 0,56+0,02° 0,52+0,03 2
Rong 0,27+0,01° 0,26+0,01° 0,28+0,01° 0,28+0,022

30 Dai 0,66+0,02* 0,67+0,01° 0,62+0,04° 0,68+0,022
Rong 0,35+0,02° 0,32+0,01° 0,32+0,01° 0,35+0,01°2

45 Dai 0,77+0,02* 0,70+0,01° 0,72+0,03* 0,72+0,03 2
Rong 0,46+0,03 * 0,40+0,00° 0,40+0,01° 0,44+0,03 2

60 Dai 0,69+0,01° 0,65+0,05° 0,70+0,022 0,68+0,03 2
Rong 0,40+0,01° 0,37+0,04° 0,40+0,01° 0,42+0,04 2

75 Dai 0,60+0,01° 0,56+0,01° 0,58+0,01° 0,58+0,022
Rong 0,36+0,02° 0,40+0,12° 0,33+0,01° 0,32+0,022

90 Dai 0,58+0,01° 0,58+0,02° 0,54+0,01° 0,59+0,022
Rong 0,40+0,10° 0,32+0,01° 0,29+0,01° 0,33+0,03?

Cdc gid tri trong cing mot hang cé ky tw giong nhau thi khac biét khéng c6 y nghia théng ké (p>0,05)
Bang 4: Thé tich hat biofloc (mL/L) trong thoi gian nudi & cac nghiém thirc
Thoi gian Nghiém thire (Bo sung bi do, %)

(ngay) 0 (Pdi chirng) 10 20 30

15 8,2+0,4° 7,843,22 5,3+0,4° 6,5+1,22

30 24,5+13,42 34,0+12,7° 38,5+9,27 25,0+£7,12

45 98,0+42 .42 107,5£53,02 106,5+24,72 94,8+6,0?

60 234,5+68,5° 187,5+£24,7% 145,0+26,8° 116,3£10,22

75 320,0+70,7¢ 270,5+21,9%¢ 210,0+35,3% 159,5+22,8%

90 83,5+7,7* 62,0+8,5? 75,5+28,92 59,0+17,4?

Cdc gid tri trong ciing mot hang c6 ky tw giong nhau thi khdc biét khéng cé ¥ nghia thong ké (p>0,05)

3.2 Ting trudng vé chiéu dai va khoi lwong
cua tom sau 90 ngay nuéi

Hinh 1 thé hién chiéu dai cta tom trong thoi
gian nudi ¢ cac nghiém thirc khac biét cd y nghia
thdng ké (»p<0,05). Sau 30 ngay nudi dao dong tir
7,68 — 8,74 cm, sau 60 ngay dao dong 9,66 — 11,43
cm va sau 90 ngay 11,1 — 12,5 em. Téc d6 ting
truong vé chiéu dai cta tom sau 90 ngay nudi & cac
nghi¢ém thtic dao dong tr 0,065 — 0,085 cm/ngay
(0,87 — 1,00 %/ngay) va khac nhau c6 y nghia
théng ké (p<O0, 05). Trong do, ¢ nghiém thirc dbi
chimg t6m c6 toc do tang truong 16n nhat (0,085
cm/ngay va 1,00 %/ngay), nhung khac bi¢t khong
¢6 nghia (p>0,05) so voi nghiém thay thé 10% bi
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do (0,080 cm/ngay va 0,98 %/ngiy) va thay thé
20% bi do (0,075 cm/ngay va 0,93 %/ngay). Theo
Ly Van Khanh ef al. (2015) nudi tdm thé chan
trang vi mat d6 150 con/m? trong hé thdng biofloc
& d6 kiém 120 mg CaCO3/L thi sau 90 ngay nudi
tom c6 tbc do ting truong vé chiéu dai 1a 1,02
%/ngay. Nudi tom thé chan két hop véi ca 10 phi
trong hé thong biofloc, sau 90 ngay nuéi toc do
tang truong vé chidu dai cta tom dat tir 0,08 — 0,09
cm/ngay (L& Qudc Viét va ctv., 2015). Két qua
nghién ciru da thé hién, viéc sir dung bi do thay thé
thire an cong nghiép den 20% chua anh huong
dén toc d6 tang truong vé chiéu dai cia tom thé
chan tréng.
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Hinh 1: Chiéu dai va khéi lwrong ciia tdm trong 90 ngay nudi

Biang 5: Téc d9 ting truwéng vé chiéu dai ciia tdm sau 90 ngay nudi

Nghiém thirc Chiéu dai dau Chiéu dai cudi DLG SGRL
(Bb sung bi dé, %) (cm/con) (cm/con) (cm/ngay) (%/ngay)
0 (boi chung) 5,1£0,39 12,5+0,49¢ 0,085+0,007° 1,00+0,04°
10 5,1+0,39 12,3+0,06% 0,080+0,0022 0,9840,01°

20 5,1£0,39 11,7+0,38% 0,075=0,0072 0,93+0,04%

30 5,1+0,39 11,1+£0,292 0,065+0,005% 0,87+0,032

Cdc gid tri trong ciing mot ot c6 ky tw giong nhau thi khdc biét khéng cé ¥ nghia thong ké (p>0,05)

Khdi lugng cua tom sau 90 ngay nudi giam
dan theo cac nghiém thirc lugng sir dung bi do ting
dan, khac biét c6 ¥ nghia thong ké (p<0,05) va khoi
luong tom dao dong tir 13,6 — 19,9 g/con (Hinh 1).
Trong d6, & nghiém thirc d6i ching thi tdm c¢6 khoi
lwong 16n nhat (19,9 g/con), nhung sai khac khong
¢6 ¥ nghia so voi tom & nghiém thirc thay thé 10%
bi do (18,8 g/con). Toc d6 ting truong vé khdi
lwong cta tom giam dan theo ti 1& thay thé thirc dn
bang bi do, cao nhat & nghiém thic ddi ching
(0,21 g/ngay; 3,68 %/ngay) sai khac khong co y
nghia so v6i nghiém thirc st dung bi dé 10% (0,20

g/ngay; 3,61 %/ngay), nhung khac biét c6 y nghia
(»<0,05) so véi nghiém thuc st dung bi do 20%
(0,17 g/ngay; 3,47 %/mgay) va st dung bi d6 30%
(0,15 g/ngay; 3,26 %/ngay). Toc do ting truong vé
khéi lugng cua tom trong nghién ctru nay nhanh
hon so véi cac nghién ctu trude day, khi nudi tom
thé v6i cac mirc do kiém khac nhau thi tc d6 ting
truong vé khdi lugng cia tom dat tir 0,09 — 0,13
g/ngay (Ta Van Phuong va ctv., 2014b; Ly Van
Khanh ez al., 2015). Két qua thé hién viée str dung
bi do dé thay thé 10% lugng thirc dn cong nghiép,
tom van ting truong va phat trién binh thuong.

Bang 6: Toc d9 ting truwéng vé khéi hrgng ciia tom sau 90 ngay nudi

Nghiém thirc Khdi lrgng ddu  Khoi lwgng cudi DWG SGR
(Bb sung bi dé, %) (g/con) (g/con) (g/ngay) (%/ngay)
0 (Pdi chimg) 0,72+0,20 19,942,7¢ 0,21+0,03¢ 3,68+0,15¢
10 0,72+0,20 18,6+0,7b 0,20+0,01% 3,61+0,04%

20 0,72+0,20 16,4+1,3% 0,17+0,01% 3,47+0,08°

30 0,72+0,20 13,6+0,5° 0,15+0,01° 3,26+0,04°

Cdc gid tri trong cimg mot cft ¢6 ky tw giong nhau thi khéc biét khéng c6 ¥ nghia théng ké (p>0,05)
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Tom lai, khi st dung bi d6 10% dé thay thé
thirc &n cong nghiép trong nudi tom thé chan tring
theo qui trinh biofloc thi tdm ting truéng vé chidu
dai va khoi luong sai khac nhau khong c6 y nghia
thdng ké so v6i ddi chimg (p>0,05).

3.3 Ty Ié song va sinh khéi ciia tom sau 90
ngay nudi

Sau 90 ngay nudi ty 1 séng cua tom & cac
nghiém thirc thay thé lwong bi d6 khac nhau dao
dong trong khoang 68,3-71,7% va khac biét co y
nghia théng ké (Hinh 2). Trong do, ty 1& song cao
nhit & nghiém thirc d6i ching va nghiém thuc su
dung bi do thay thé thirc an cong nghiép 10%
(cing dat ty 1& song 71,7%). Ty 1& séng cta tom
trong nghién ctu nay cao hon so vdi nghién ctiru
ctia Lé Quéc Viét va ctv. (2015), sau 60 ngay nudi
thi ty 1€ séng cia tdm & cac nghiém thirc mat do
nudi 150 con/m® dat 41,0%. Khi nudi tom thé trong
bé v&i qui trinh biofloc, sau 60 ngay nudi thi ty 16
séng cua tom dat tr 75,0 — 97,3 % (Ta Van Phuong
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va ctv., 2014a).

Tuong tu, sinh khdi tom nudi & cac nghiém
thirc bd sung bi d6 khac nhau dao dong tir 1,4 — 2,1
kg/m® va khac biét c6 y nghia théng ké (p<0,05).
Trong d6, sinh khdi dat cao nhat 13 nghiém thirc
dbi ching (2,1 kg/m?), sai khic khong co ¥ nghia
s0 voi nghiém thirc str dung 10% bi do dé thay thé
(2,0 kg/m?) nhung khéc biét c6 y nghia thong ké so
v6i nghiém thirc thay thé 20 va 30% bi do (1,6 va
1,4 kg/m®). Khi nuéi tom thé chén tring trong ao
v6i mat do 152 con/m?, sau 90 ngay nudi thi ning
suat dat 15,6 tin/ha/vu (trong dwong 1,56 kg/m®)
(Phing Thi Hong Gim va ctv., 2014). Ta Vin
Phuong va ctv. (2014a) nudi tom thé chan tring
trong bé v&i cac mat dd khac nhau (100, 300 va
500 con/m’), sau 60 ngdy nudi thi ning suit dat
dugc cao nhat & mat d¢ 500 con/m?® (1,4 kg/m?). Tir
nhitng két qua nghién ctru trén cho thdy, viéc sir
dung bi 6 10% dé thay thé thirc an cong nghiép thi
ning sudt tom nudi s& khong bi anh hudng.
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Luong bi do thay thé thirc an (%)

Hinh 2: Ti I¢ sng va sinh khoi ciia tdm sau 90 ngay nudi

3.4 HE sb thirc &in va chi phi thirc &n cho 1
kg tom thwong pham

Sau 90 ngay nudi, hé s FCR cua thirc dn & cac
nghiém thirc dao dong 1,18 — 1,46 va ddi vai bi do
dao dong tir 0,44 — 1,79. Hé s6 FCR trong nghién
chu nay twong d6i cao hon so v6i mo hinh nudi
tom ban thdm canh va thdm canh trong ao dat
(FCR: 1,0 — 1,2) (Lé Thanh Hung va Ong Moc
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Quy, 2010). Bén canh d6, chi phi thirc an cho 1 kg
tom thuong pham & cac nghiém thirc dao dong tir
43.871 — 61.284 dong va c6 y nghia thong ké
(p<0,05). Khi thay thé bi do véi lugng 10% thi chi
phi thirc an thap nhét (43.871 dong/kg tdm) nhung
khong khac biét so véi ddi ching (47.376 dong/kg
tom) va thay thé bi do 20% (48.895 ddng/kg tom).
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Bang 7: H¢ s6 thitc in (FCR) va chi phi thie in cho 1 kg tom

Nghiém thirc (B6 sung bi do, %) FCR thitcin FCRbidé  Chi phi thirc din (dong/kg tom)
0 (Pbi chimg) 1,46+0,09 - 47.376+3.157°

10 1,2140,12 0,44+0,04 43.871+4.327°

20 1,180,12 0,98+0,09 48.895+4.823°

30 1,28+0,07 1,79+0,09 61.284+3.454

Cdc gid tri trong ciing mot cét c6 ky tw giong nhau thi khdc biét khéng cé ¥ nghia thong ké (p>0,05)

Gid thike an vién 32.500 dong/kg va bi dé 11.000 dong/kg
3.5 Mau sic va thanh phén héa hoc ciia
tom nuoi & cac nghiém thirc
Theo két qua dénh gia cam quan vé mau sic thi
diém trung binh c6 trong lugng & cac nghiém thuc
dao dong tir 8,57 — 18,85 va khac biét co6 y nghia

thdng ké (p<0,05). Két qua xép loai dua theo tiéu
chudn TCVN 3215-79 thi tém & nghiém thirc dbi
chimg dat loai “Kém”, & nghiém thirc thay thé bi
do 10 va 20% dat loai “Kha” va tdm ¢ nghiém thic
thay thé 30% bi do dat loai “Tét” (Bang 8).

Bang 8: Panh gia cim quan vé mau sic ciia tdm (theo tidu chuin TCVN 3215 — 79)

Nghiém thirc (Bo sung bi d6, %)

Diém trung binh cé trong lwgng

Két qua xép loai

0 (Ddi chimg)
10
20
30

8,57+2,76 Kém
15,42+2,86° Kha
17,14+1,95% Kha
18,85+1,95¢ Tt

Cdc gid tri trong cimg mot cft ¢6 ky tw giong nhau thi khéc biét khéng c6 ¥ nghia théng ké (p>0,05)

Mau séc cua tom nudi cang dam khi thay thé
lugng bi d6 cang tang va khi tom ludc chin thi &
nghiém thirc d6i chimg c6 mau doé nhat hon so véi
cac nghiém thuc bi d6. Theo Yu et al. (2003) khi
nudi tom thé chéan tring trong hé thong siéu thim
canh thuong c6 mau do nhat sau khi ludc chin, do
tom khong tong hop diy du sic t6 (ddc biét l1a
astaxanthin). Két qua cta viéc bd sung bi do cho
tom an trong nghién ciru nay da cai thién duoc mau
sdc ctia tom nudi, nguyén nhan do trong thanh phan
cua bi do con co beta caroten, chiing c6 tac dung
tao mau (Pandey ef al., 2003). Tuong tu, két qua
nghién cu ctia Nguyén Thi Ngoc Anh va ctv

(2014), khi cho t6m an rong bun va rong mén thi
c6 tac dung tao mau sic do rong c6 chira
carotenoid va astaxanthin. Bén canh d6, khi s
dung bi d6 cho tom an thi d§ dai cia thit tdm ciing
tang dan theo ty 1& thuan voi luong bi d6 dwoc thay
thé va khac biét c6 ¥ nghia thong ké (p<0,05),
chung dao dong tir 241 — 370 g.cm (Bang 9). Tuy
nhién, thanh phén hoa hoc (ém d9, protein, lipid va
khoéng) cua tdm ¢ cac nghiém thirc sai khac nhau
khong y nghia thong ké (p>0,05). Két qua cho
thiy, viéc bd sung bi do da lam cho mau sic tom
dam da va dai hon nhung thanh phan hoéa hoc cia
tom (protein, lipid, khoang) khong bi anh hudng.

Bang 9: Thanh phén héa hoc (theo khoi lwong khé) va dd dai ciia tom

Nghiém thirc Am d) Protein Lipid Khoang Do dai

(Bb sung bi dé, %) (%) (%) (%) (%) (g.cm)
0 (Dbi chiing) 74,1+0,42 79,2+0,4? 0,9+0,3? 20,3+1,8? 2414228

10 74,1+0,22 76,5+0,12 0,6+0,1? 19,5+1,28 302+14%

20 74,5+0,12 76,4+1,6° 0,7+0,1* 19,4+0,5° 304+122b

30 74,4+0,6° 79,1+1,4° 0,7+0,1? 21,1£1,22 370+62°

Cdc gid tri trong cing mot cft ¢6 ky tw giong nhau thi khéc biét khéng cé y nghia théng ké (p>0,05)

sinh khéi cua tom nhung cai thién dugc mau sdc va

4 KET LUAN VA PE XUAT : .
lam giam duogc chi phi thirc an.

— Khi nuéi tom thé chén‘tréng thay thé 10%
luong thire an cong nghiép bang bi do thi khong
anh hudéng dén toc do tang trudng, ty 1€ song va

— Chn nghién ctru thém céc loai thyc vat khac
c6 chura beta caroten tuong ty nhu bi do dé gop
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phan giam duoc chi phi thirc in, ting ti 1& song va
chat lugng tom nuoi.
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