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ABSTRACT

Applying biofloc techniques at different C:N ratios in culture tilapia was
done in order to determine the appropriate C:N rate for better fish growth
performance. The experiment was conducted with completely randomized
design including five treatments of different C:N ratios (10, 15, 20, 15 and
control treatment). Each treatment was triplicated. The mono-sex tilapia
(8.43 g, 7.83 cm) were stocked at 40 fish/m3 in composite tanks (0.5 m3)
with water salinity of 10%o. After 6 months of culture, the best fish growth
performance was found in treatments of C:N=15 (282,8 g/fish and 1,37
%/day) and C:N=20 (267,9 g/fish and 1,36%/day). Fish production in
treatments of C:N=15 (8.56 kg/m3) and C:N=20 (9.01 kg/m3) was
significantly higher than that of control treatment. Moreover, the lowest
FCR was found in treatments of C:N=20 (1.48) and C:N=15 (1.58). The
survival rate was above 80% in treatment of C:N=20 and C:N=15. Fish
sensory quality was not of significant difference among treatments.

TOM TAT

Nghién curu duoc thuc hién nham xdc dinh ty lé C:N thich hop cho su phat
trién ciia cd ré phi (Oreochromis niloticus) nuéi theo céng nghé biofloc.
Thi nghiém gom 5 nghiém thirc dege bo tri ngau nhién véi 4 nghiém thirc
duge bé sung bot gao lam nguon carbohydrate cé 1y 1¢é C:N khdc nhau (10,
15, 20 va 25) va nghiém thike doi chitng, méi nghiém thirc dwoc Idp lai 3
lan. Bé nudi cé thé tich 0,5 m3, duoc suc khi lién tuc & dé6 man 10%o. Cd ré
phi ¢6 khoi heong trung binh la 8,43 g/con (chiéu dai 7,83 c¢m) va dwoc
nudi véi mat dé 40 con/m’. Sau 6 thang nudi, ca tang trucéng nhanh &
nghiém thuc ty le C:N=15 (282,8 g/con va 1,37 %/ngay) va C:N=20
(267,9 g/con va 1,36%/ngay) so voi cac nghiém thikc khdc. Ning sudt cd
nuéi dat 9,01 kg/m’ (C:N=20) va 8,56 kg/m® (C:N=15) I6mn hon va khdc
biét ¢6 ¥ nghia so véi nghiém thire doi chirmg. Twong ti, FCR thap nhat ¢
nghiém thirc C:N=20 va 15 (1,48 va 1,58) va ty lé song dat cao nhat
(80,0%). Bén canh do, chdt lwong thit ca (protein, do dai, mau sdc va miii
Vi) trong cdc nghiém thire biofloc khéng khdc biét so véi doi chimg.

Trich din: Tran Ngoc Hai, Tran Vian Ghe, Cao My An va Lé Qudc Viét, 2016. Anh huong cia ty 16 C:N
khac nhau 1én tang trudng, ty 1€ song va chat lugng cua ca 1o phi (Oreochromis niloticus) nudi
theo cong nghé biofloc. Tap chi Khoa hoc Truong Pai hoc Can Tho. 46b: 103-110.

1 GIOI THIEU

Ca 16 phi 1a loai rong muoi, chiing c6 thé song
trong moéi trudng nude ngot, nude lg/man va ca cod

téc do ting trudng nhanh (Hena et al., 2005). Ca
10 phi dugc nudi pho bién ¢ nhiéu quoc gia trén the
gi6i nhu Trung Quoc, Ai Cap, Indonesia, Thai Lan,
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Philippines, Brazil,... O Viét Nam, ca ro phi ciing
duoc nudi ¢ nhiéu noi nhu Can Tho, Déng Thap,
An Giang,... va nudi v6i nhidu hinh thirc khac
nhau (nuéi véo, nudi ao, nudi trong rudng lia va
nudi két hop véi tom su trong ao nudc lg/man).
Hién nay, c6 nhiéu loai c4 16 phi c6 gia tri kinh té
va dugc nudéi phd bién nhu: Ca ro phi den
(Oreochromis mossambicus), c& 16 phi van
(Oreochromis niloticus), r6 phi don tinh va ca r6
phi dong GIFT (Duong Nhut Long va ctv., 2014).

Bén canh vi¢c phat trién cac mo hinh nuéi ca rd
phi truyén théng thi viéc nghién ciru @mg dung
cong nghé bifloc trong nudi ca r6é phi ciing duoc
quan tadm, vi mo6 hinh nudi ndy nang cao muc d6 an
toan sinh hoc, giam rui ro do bénh, ca nudi co tde
d6 tiang truong nhanh hon va chéit lugng moi
truong nudc ciing tét hon so véi hé thdng nudi
khong biofloc (Azim and Little, 2008). Khi nudi
c4 r6 phi trong hé thong biofloc (ty 16 C:N=20) va
khong c6 biofloc thi khdi lugng c4 thu hoach cao
hon 22% va hé sb chuyén hoa thirc n thdp hon
18% so véi ca nudi trong hé thong tuan hoan hay
khong biofloc (Nguyén Tién Hoa, 2012; Guozhi et
al., 2014). Theo Abu et al. (2005), khi nudi ca ro
phi trong moéi truong nudc man (7,5 — 22,5%o) thi
c4 tang trudng nhanh hon va hé s6 chuyén hoa thirc
an thip hon so véi nudi trong nude ngot. Cac két
qua nghién ctru trén cho thdy, viéc nudi cé phi
trong hé thong biofloc hay trong méi truong nudc
lo déu dat két qua tdt, tuy nhién chua c6 nghién
ciru xac dinh ty 1&¢ C:N thich hop cho sy sinh
truéng cua ca rdé phi nuoi trong hé théng biofloc.
Vi thé, muc tiéu cua nghién ctru nhim xéc dinh ty
1é C:N thich hop cho su sinh truong va phat trién
cta ca ro phi nudi theo cong nghé biofloc.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuwong phap bb tri thi nghiém

Nghién ctru dugc thuc hién tai Khoa Thiy san,
Trudng Pai hoc Can Tho tir thang 5-11/2015. Thi
nghiém duoc bd tri hoan toan ngiu nhién véi 4
nghiém thirc ty 1¢ C:N khac nhau (10, 15, 20 va 25)
va 1 nghiém thic dbi chimg (khong bd sung
carbohydrate), mdi nghiém thtrc duoc lip lai 3 lan.

Bé thi nghiém c6 thé tich 0,5 m3, ca dung trong
nghién ctru 13 ¢4 rd phi don tinh, ca duoc thuan héa
d6 man dén 10%. va dé on dinh 3 ngay thi tién
hanh bd tri thi nghiém. Khéi lugng trung binh cua
ca khi b tri 14 8,43 g/con va chiéu dai 14 7,83 cm
va mat d6 bd tri 1a 20 con/bé (40 con/m?). Thoi
gian thi nghiém la 6 thang.

Cham so6c va quan ly: st dung thic an vién
dang ndi hiéu CJ véi ham lugng protein tir 28 —
35% va duoc st dung va cho an voi lugng 1,5 —
7% khéi lwong than/ngay. Trong 30 ngay dau, ca
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dugc cho an 4 lan/ngay (6"00, 1000, 14"00 va
18"00) va sau d6 cho an 3 lan/ngay (630, 11"30 va
16"30). Bot gao dwoc st dung lam ngudn
carbohydrate b6 sung vao bé nudi dé tao biofloc.
Bot gao dugc xac dinh ham lugng carbohydrate va
ham luong dam tai Trung tam ky thuat va ung
dung Céng nghé Cin Tho theo phwong phap
AOAC (2000), v6i két qua lan lugt 1a 73,4% va
0,26%. Lugng bdt gao can bén & tung bé duoc xac
dinh duya trén tong luong thirc an cho ca an trong 3
ngdy va dugc bén 3 ngay/lin (Avnimelech, 2012).
Trude khi bon, bot gao khudy déu véi nude 40°C
theo ty 1€ 1 bt gao: 3 nude va duge u kin trong 48
gio.
2.2 Cac chi tiéu theo doi va phwong phap

xac dinh

Céc yéu t6 thuy 1y hoa gom: Nhiét do, pH dwoc
xac dinh 7 ngay/lan va dugc do 2 lan/ngay (700
va 14"00). Nhiét d6 dugc do bang nhiét ké va pH
dugc do bang may hiéu HANA. Ham luong nitrite
va TAN x4c dinh 15 ngay/lan bang test hiéu
SERA.

Céc chi tiéu vé biofloc: Pinh ky thu miu xéac
dinh 30 ngay/lan, (i) xac dinh kich c& hat biofloc
bang cach do chiéu dai va chiéu rong ngiu nhién
30 hat biofloc/bé bing tric vi thi kinh; (ii) thé tich
biofloc (FVI) duoc xac dinh béng cach thu 1L
nude mau vao dung cu thu biofloc, dé ling 20 phit
sau va ghi nhan gié tri thé tich biofloc lang.

. Tang truong cua ca duge xac dinh 30 ngay/lan
bang cach thu ngau nhién 10 con/bé, sau d6 cén
khoi lugng va do chiéu dai tong tirng ca thé dé xac
dinh cac chi tiéu sau:

— Ting truong theo ngay vé khdi luong:
DWG (g/ngay) = (W2-W)/T

— Tbc dd tang truong dac biét vé khdi lwong:
SGR (%/ngay)= 100*(LnW> — LnW,)/T

— Tiang truong theo ngay vé chidu dai: DLG
(cm/ngay) = (L,-L,)/T

— Tbc dd tang trudng dic biét vé chidu dai:
SGRy. (%/ ngay) = 100*(LnL, — LnL,)/T

_(Trong do: Wy: khéiN lugng ca ban‘déu (g); Wa:
khoi lugng cé luc thu mau (g); Li: chi€u dai cd ban
dau (cm); Lo: chicu dai ca lac thu mau (cm) va T:
SO ngay nudi)

Ty 1& sbng, hé sé thic an (FCR) va sinh khdi
cua ca dugc xac dinh sau 6 thang nudi.

— Ty 1& séng (%) = (s6 ca thu hoach/sd ca bd
tri) x 100

— FCR = tong luong thirc an cho ca 4n /ting
trong cua ca
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_— Nang suét (kg/m’) = sinh khdi ca thu dugc
moi bé/the tich nudc bé

Chét luong cua thit ca duoc xac dinh dua vao mau
séc, mui vi, d6 dai va thanh phan sinh héa ctia ca:

(i) Mau sic va mui vi duoc x4c dinh béng
phuong phap danh giad cdm quan duwa theo ti€u
chuidn TCVN 3215 — 79 cia Cuc kiém tra chat
luong san pham va hang hoa bang cach cho diém,
khi diém trung binh c6 trong lugng tir 18,6 — 20,0
(loai tbt), 15,2 — 18.5 (loai kha), 11,2 — 15,1 (loai
trung binh), 7,2 — 11,1 (loai kém) va 4,0 — 7,1 1a rat
kém. Mdi nghiém thirc duge bit ngiu nhién 9 con
ca va dugc phi 18 liy phan thit dé danh gid cam
quan (7 ngudi dwoc chon dé tham gia danh gia cam
quan). Mau c4 duogc sip theo nghiém thirc va danh
gia sy khac biét gitra cac nghiém thirc thong qua
chi tiéu mau sdc va mui vi cua ca duge cho theo
thang diém 5 nhu sau: 5 diém 1a mau tring cta co
thit, khong c6 mau la va mui thom ty nhién; 4 diém
1a mau hoi tring dic trung cta co thit ¢4, khong co
mau la va mui thom hoi tu nhién, déc trung cua co
thit ca; 3 diém 1a hoi tring khong dic trung cta co
thit c4, khong c6 mau la va mui thom rat nhat,
khong dic trung; 2 diém 1a mau hoi tring dic trung
cua co thit ca, hoi c6 mau la va mui khong dac
trung, xuét hién mui la; 1 diém 12 mau khong trfmg
cua co thit c4, c6 mau la va Xuat hién mui 6i, bun,
kém dic trung. Sau d6 tinh diém trung binh co
trong lugng (DTBCTL) bang cach nhan véi hé s6
quan trong 1a 4.
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(ii) Thanh phan sinh hoa cua thit ca (protein,
lipid, tro, do am va tro) dugc phan tich theo
phuong phap AOAC (2000) va (iii) d¢ dai dugc do
bang may TA.XTplus Texture Analyser (Stable
Micro Systems, YL, UK) véi dau do P5S.

2.3 Xirly sb liéu

Céac sb liéu thu thap dugc tinh toan cac gia tri
trung binh, d¢ 1éch chuén bﬁng phén mém Excel,
so sanh sy khac biét gilra cac nghiém thirc theo
phuong phap phan tich ANOVA moét nhén t6, voi
phép thir Duncan thong qua phan mém SPSS 16.0
0 muc y nghia (p<0,05).

3 KET QUA VA THAO LUAN
3.1 Yéu té thiy Iy hoa

Céc yéu t6 méi trudng trong bé nudi duoc trinh
bay trong Bang 1. Nhiét d6 trung binh cua cac
nghiém thirc trong thoi gian thi nghiém khong bién
dong 16n, dao dong tir 27,42— 29,34°C. Nhiét do
trung binh cua cac nghiém thic trong thoi gian thi
nghiém khong c6 su bién dong 16n. Nhiét d thich
hop cho su phét trién cta ca ro6 phi tir 25 — 30°C
(Elsherif and Elfeky, 2009). Trong sudt thdi gian
thi nghiém, pH trung binh cua cac nghiém thtrc dao
dong 6,83 — 7,41, su bién dong pH giita sang va
chiéu & cac nghiém thirc déu nho hon 0,5. William
and Robert (1997) cho rang pH thich hop cho cac
loai tom, ¢4 1 6,5 — 9,0 va khoang bién dong trong
ngay phai nho hon 0,5.

Bang 1: Cac yéu té mdi trwomg nuéc trong thoi gian thi nghiém

Nghiém Nhiét dd (°C) pH Nitrite TAN
thire Séng Chiéu Séng Chiéu (mg/L) (mg/L)
Déi chimng 27,51+0,10  29,34+0,15  7,04+0,03  7,11+0,07 1,26+0,42*  1,22+0,09
C:N=10:1 27,43+0,01 29.33+0,12  6,83+0,11  7,08+0,12 1,01£0,24*  1,39+0,36
C:N=15:1 27,42+0,05  29,32+0,08  7,14+0,12  7,24+0,09 1,16£0,07*  0,82+0,15°
C:N=20:1 27,54+0,11 2031+0,13  7,23+0,02  7,32+0,01 0,81£0,20°  0,60+0,23
C:N=25:1 27,53+0,11 2934+0,10  7,3240,03  7,41+0,02 0,94+£0,30° 0,590,117

Ham lugng TAN ¢ cac nghiém thic trong thoi
gian thi nghiém giam dan khi ty 16 C:N ting Ién,
trung binh dao dong tur 0,59 — 1,39 mg/L. Trong
d6, ham luong TAN & nghiém thirc dbi chimg
(1,22 mg/L) va nghiém thirc C:N=10:1 (1,39 mg/L)
cao hon va khac bi¢t c6 y nghia thong ké (p<0,05)
s0 v6i cac nghiém thire con lai. Didu nay cho thdy,
viéc ung dung cong nghé biofloc trong nudi ca da
cai thién duoc chat lugng nudc dang ké. Theo
Boyd (1990) cho ring ham lwong TAN thich hop
cho su phat trién cua cé nudi tir 0,6 — 2,0 mg/L. Do
d6, ham luong TAN trong thoi gian thi nghiém
thich hop cho su sinh truéng va phat trién cua ca.
Tuong tu, ham luong nitrite & cac nghiém
thire trong thoi gian thi nghiém dao dong tur 0,81 -
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1,26 mg/L. Trong d6, cao nhat van ¢ nghiém thirc
d6i chimg (1,26 mg/L) va ham lugng nitrite thap
nhit & nghiém thirc C:N = 20 (0,81 mg/L), tuy
nhién giita cac nghiém thic khac bi¢t khong c6 y
nghia thong ké (p>0,05). Theo Losordo et al.
(1998) ca 16 phi c6 kha nang chiu dung ham lugng
nitrite cao hon cac loai ¢4 khac, ngudng gay chét 1a
tor 6 mg/L. Bén canh d6, trong moéi trudong nudce lo
c6 ion CIl" nén sy hién dién cuda nitrite it gdy doc
cho ca hon moi truong nude ngot (Kroupova et al.,
2005).

Nhin chung, cac yéu t méi truong nude (nhiét
do, pH, TAN, nitrite) & cac nghiém thirc déu dao
dong trong khoang thich hop cho su sinh trudng va
phat trién ctia ¢4 r phi.
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3.2 Kich ¢& va thé tich biofloc (FVI)
3.2.1 Kich cé hat biofloc

Bang 2 cho thdy, chiéu dai trung binh hat
biofloc ctia cac nghi€m thire ¢ cac dot khao sat dao
dong tr 0,18 — 0,60 mm. Trong d6 & thang nudi
dau tién, cac nghiém thirc c6 bd sung carbohydrate
thi hat biofloc ¢6 chiéu dai 16n hon (0,50 — 0,60
mm) va khac biét c6 y nghia so voi nghiém thirc
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db6i chimg (p<0,05). Bit du tir thang thu 2 trg di,
chiéu dai hat biofloc & cac nghiém thtrc sai khac
nhau khong c6 ¥ nghia théng ké (p>0,05). Tuong
tw, chiéu rong hat biofloc ¢ thang thir 1 cua cac
nghiém thirc ciing khac biét c6 y nghia thong ké va
chung dao dong tir 0,15 — 0,30 mm. Trong do,
chiéu rong hat biofloc nho nhét 1a nghiém thtc ddi
chung (0,15 mm), khac biét c6 y nghia so vai
nghiém thirc ty 1& C:N 20 va 25.

Bang 2: Kich ¢ hat biofloc (mm) trong thoéi gian nué6i

Nghiém Thoi gian nudi (thang)
thire 1 2 3 4 5 6
(C:N) Chiéu dai hat biofloc (mm)

D6i chimg 0,37+0,05? 0,21+0,03* 0,16+0,14? 0,18+0,16° 0,21+0,18*  0,18+0,17°
C:N=10:1 0,56+0,12° 0,28+0,05? 0,23+0,02? 0,29+0,00? 0,28+0,06*  0,26+0,01°
C:N=15:1 0,50+0,04° 0,30+0,02? 0,20+0,05? 0,32+0,06° 0,33+0,04*  0,19+0,17°
C:N=20:1 0,58+0,01° 0,29+0,012 0,17+0,15? 0,35+0,31? 0,22+0,19*  0,28+0,25*
C:N=25:1 0,60+0,01° 0,20+0,172 0,170,142 0,33+0,30? 0,37+0,44*  0,29+0,25°

Chiéu rong hat biofloc (mm)
Dbi ching 0,15+0,02? 0,09+0,012 0,10+0,09? 0,10+0,09? 0,11+0,10*  0,11£0,10°
C:N=10:1 0,18+0,04% 0,12+0,032 0,14+0,032 0,16£0,01?2 0,16+0,01*  0,15+0,01?
C:N=15:1 0,21+0,022 0,15+0,01* 0,1240,022 0,19+0,01* 0,17+0,04*  0,11+0,10?
C:N=20:1 0,30+0,03¢ 0,10+0,01* 0,08+0,07* 0,17+0,14* 0,13+0,11*  0,16+0,14*
C:N=25:1 0,24+0,06" 0,13+0,11? 0,07+0,06* 0,14+0,122 0,16+0,16*  0,21+0,18"

Cdc ky te (a, b, c,...) khdc nhau trong cing mét cot biéu thi sw khdc biét cé ¥ nghia thong ké (p>0,05)

3.2.2 Thé tich biofloc

Hinh 1 cho thdy FVI & cic nghiém thirc ting
dan theo thoi gian nuéi tir thang dau dén thang thi
4 va bt ddu c¢6 xu hudng giam dan tir thang thi 5
trd di, nguyén nhéan do trong qué trinh nudi ca bi
bénh phai dung thudc dé tri va sau do thay nudc
nham han ché anh huong dén biofloc, cu thé sau 1
thang dau thé tich biofloc dao dong tir 11,3 — 29,3
mL/L, va gitta nghiém thirc khac biét cd6 ¥ nghia
thong ké (p<0,05), trong d6, nghiém thirc co ty 18
C:N cang cao thi thé tich biofloc cang cao. Piéu
nay c6 thé do & nhitng nghiém thirc c6 ty 16 C:N
cao thi lugng bot gao (ding bd sung carbohydrate)
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s
-]
-]
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dugc sir dung cang nhiéu. Sau 2 thang nudi thi
FVI dao dong tor 19,3 — 43,3 mL/L, trong d6
nghiém thuc nghiém thuc co ty 1€ C:N=25:1 cé
FVI cao nhit (43,3 mL/L) va khac biét c6 y nghia
so voi cac nghiém thirc con lai. Tuong tu, sau 3, 4,
5, va 6 thang nudi thi FVI & nghiém thirc dbi ching
thdp nhat va khac biét co y nghia so véi nghiém
thure c6 ty 1€ C:N=20 va 25, nhung sai khac khong
c6 y nghia so voi nghiém thirc ¢6 ty 1€ C:N=10.
Theo Amnimelech (2012) va Hargreaves (2013),
FVI thich hgp cho ao nuéi thuy san ap dung cong
nghé biofloc nam trong khoang 20 — 100 mL/L.

1 2 3

4 5 6

Thoi gian nudi (thang)

Hinh 1: Thé tich biofloc ciia cac nghiém thirc trong thoi gian nuoi
Cac ky tw (a, b, ¢, ...) khdc nhau trong cung mét thoi gian thi khdc biét co y nghia thong ké (p<0,05)
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33 Téc dd ting trudng vé khoi lwgng va
chieu dai ca sau 6 thang nuéi
3.3.1 Téc dg tang trucng vé khoi lwong

Hinh 2 cho thdy, c4 c¢6 khéi luong ban dau
trung binh 1a 8,4 g/con, trong thang nudi dau ci
tang truong twong ddi cham (12,5 -15,7 g/con) va &
cac nghiém thirc bit dau ting nhanh tir thang thi 2,
khdi lugng trung binh ciia ca & cac nghiém thirc
dao dong tir 63,5 — 84,5 g/con. Sau 6 thang nudi
thi khdi lwong trung binh cua cé & cac nghiém ty 18
C:N khac nhau dao dong tir 236,4 — 282,8 g/con va
khac biét c6 y nghia thong ké (p<0,05). Trong do,
ca co khéi luong 16n nhit 1a & nghiém thirc ty 18
C:N = 20:1 (282,8 g/con) khong khac biét c6 y
nghia so voi khdi lugng c4 & nghiém thic
C:N=15:1 (267,9 g/con) nhung khac biét cd y
nghia so véi cic nghiém thirc con lai va ca c6 khoi
luong nhé nhat & nghiém thirc d6i chimg (khong
bd sung carbohydrat). Téc do ting truong theo
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ngay (DWG) cia céa trong thoi gian nudi & cac
nghiém thirc dao dong tir 1,27 — 1,52 g/ngay, tuong
ung voi tang truong dac biét (SGR) 1a 1,31 — 1,37
%/ngay va cac nghiém thirc khac biét c6 y nghia
thdng ké (p<0,05). Trong do, tbc do ting trudng
clia ca cao nhat & nghiém C:=20:1 (1,52 g/ngay;
1,37 %/ngay) khac biét khong ¥ nghia thong ké so
v6i  nghiém thic C:N=15:1 (1,44 g/ngay;
1,36%/ngay) nhung khac biét so v4i cac nghiém
thirc khac va c4 ting nhét & nghiém thtrc dbi chimng
(1,27 g/ngay; 1,31 %/ngay). Két qua di thé hién,
khi nuéi ca r6 phi c6 bo sung carbohydrat theo
lugng thic an voi ty 1€ C:N = 15 hoac 20 thi ca
tang truong nhanh. Két qua nghién ctru nay twong
ddng voi nghién ciru ciia Guozhi et al. (2014), tac
gia nhan thay khi nudi ca ro phi trong hé thong
biofloc v&i ty 1& C:N=15:1 thi khdi luong cé thu
hoach cao hon 22% so véi hé thong nudi khong
ung dung biofloc.

300
—a— Dbi chimg
250 A - -m- - CN=10:1
= —o— C:IN=15:1
g 2007 —=— CN=2011
et —e— CNN=25:1
g 150 |
=
é 100 -
50
0 - :
Ban diu 1 2

3

4 5 6

Thoi gian nudi (thang)

Hinh 2: Khéi lrgng ciia ¢4 trong 6 thang nudi

Bang 2: Téc dp ting truwéng vé khéi lwgng ciia ¢ sau 6 thang nudi

_Nghi¢m thire (C:N)  Khoi lwgng dau (g) Khoi lwgng cudi () DWG (g/ngay) SGR (%/ngay)
Déi ching 8,43+1,93% 236,4+7,6° 1,270,042 1,31+0,02a
10:1 8,43+1,93¢ 249 7+8.7% 1,34+0,05% 1,340,012
15:1 8,43+1,93¢ 267,9+8,2b 1,44+0,05% 1,36+0,02°
20:1 8,43+1,93¢ 282.8+11,8° 1,52+0,07° 1,37+£0,01°
25:1 8,43+1,93¢ 259,1+14,3° 1,39+0,08° 1,354+0,03°

Cic ky tw (a, b, ¢, ...) khdc nhau trong ciing mét cét biéu thi sw khdc biét c6 y nghia thong ké (p<0,05)

3.3.2 Téc dg tang trong vé chiéu dai

Sau 6 thang nudi, chiéu dai cia ca & céac
nghiém thtc dao dong tur 22,47 — 23,88 cm/con va
toc do tang trudng cia ca dao dong tir 0,08 — 0,09
cm/ngay (0,59 — 0,62 %/ngay). O nghiém thic ty 18
C:N=20:1, c4 c6 chidu dai 16n nhét (23,88 cm) va
tuong tmg véi toe do ting truong 1a 0,09 cm/ngay
(0,62 %/ngay) va khac biét c6 y nghia thong ké so
v6i nghiém thie d6i chimg va nghiém thirc ty 18
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C:N=10:1, nhung sai khac khong c6 y nghia thong
ké so voi nghiém thuc ty 1€ C:N=15:1 va 25:1
(Hinh 3 va Bang 3). Két qua nghién ciru nay cho
thdy, ca co toc do ting truong vé chiéu dai twong
duong so v6i nghién ciru cua Lé Qudc Viét va ctv.
(2015), khi nudi cé o phi két hop voi tom thé chan
trang trong hé thng biofloc & ¢ man 15%o thi toc
d6 tang truong vé chidu dai cua ca sau 7 thang nudi
dat ttr 0,09 — 0,12 cm/ngay.
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I
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Hinh 3: Chiéu dai ciia ca trong 6 thang nudi
Biang 3: Téc dd ting truong vé chiéu dai ciia ca & cac nghiém thirc sau 6 thang nudi
Chiéu daiban  Chiéu dai 6 thing

Nghiém thirc

dau (cm) nudi (cm) DLG (cm/ngay) SGRL (%/ngay)
Ddi chimg 7,83+0,60° 22,47+0,612 0,08+0,01° 0,59+0,022
C:N=10:1 7,83+0,60° 22,35+0,36* 0,08+0,01° 0,58+0,012
C:N=15:1 7,83+0,60° 23,04+0,38® 0,08+0,01° 0,60+0,01%®
C:N=20:1 7,83+0,60° 23,88+1,16° 0,09+0,02° 0,62+0,03°
C:N=25:1 7,83+0,60° 22,88+0,11%® 0,08+0,01° 0,60+0,01%

Cdc ky twe (a, b, ¢, ...) khdc nhau trong ciing mét cét biéu thi sw khdc biét c6 y nghia théng ké (p<0,05)

3.4 Ty ¢ séng ciia c sau 6 thang nudi gitta cac nghiém thirc khac bi¢t khong c6 y nghia
thong ké (p>0,05). Nguyén Tién Hoa (2012) vé
ung dung cong nghé biofloc trong nudi tham canh
ca ro phi thwong pham sau 4 thang nudi thi ti 1&
song dat tir 94,0 — 95,3%.

Hinh 4 cho théy, ty 1& séng cua c4 sau 6 thang
nudi ¢ cac nghiém thirc dao dong tir 68,3 — 80%, &
nghiém thirc ty 18 C:N=15:1 va 20:1 c6 ty 1& soéng
cao nhit (80,0%) va nghiém thirc dbi chimg c6 ty
16 séng thap nhat (68,3%). Tuy nhién, ty 1& séng
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75,0a ‘|' 75,0a
801  683a T
. T
S 60
on
=)
2
o
> 40
=
20 1
0
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Hinh 4: Ty 1¢ séng ciia c4 sau 6 thang nudi
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3.5 H¢ s6 chuyén héa thirc in (FCR) va
ning suat ca sau 6 thang nuéi

Hé sb chuyén hoa thirc 4n cia ca & cac nghiém
thirc sau 6 thang nudi, trung binh dao dong tur 1,48
—2,17. Trong d6, ¢ nghiém thirc ty 1&¢ C:N=20: c6
hé sb FCR thip nhat (1,48), ké dén 1a nghiém thirc
C:N=15:1 (FCR=1,58) va khac biét c6 y nghia
thong ké so voi nghiém thire di ching va nghiém
thirc ty 1&¢ C:N=10:1 (Bang 4). Nguyén nhan do ca
nuodi ¢ nghiém thirc cé ty 1¢ C:N=15 va 20, ca cé
tbc do tang truong nhanh hon so v6i cac nghiém
thirc khac (Bang 2) nén c6 FCR thip hon. Twong
tuy, nghién ctru khac cho rang khi ap dung cong
nghé biofloc (c6 bd sung carbohydrat) thi hé sb
FCR dugc gidm hon 18% so voi ca ro phi
(Oreochromis niloticus) nudi trong hé théng tudn
hoan hodc nudi trong hé thng biofloc (Guozhi et
al., 2014). Khi 4p dung biofloc cho hé sé chuyén
hoa thirc n cua ca thap do trong méi truong co
nhiéu vi khuan c6 loi va hiéu qua sir dung thtrc n
16n hon so vé6i khong 4p dung biofloc (Nguyén
Tién Hoa, 2012).

Bang 4: H¢ s6 thirc in FCR va sinh khéi ciia ca
sau 6 thang nudi

Nghiém Ning suat
thire FCR (kg/m?)
Dbi chimg 2,17+0,18¢ 6,46+0,15
C:N=10:1 1,98+0,18% 7,48+0,28%
C:N=15:1 1,58+0,182 8,56+0,77°
C:N=20:1 1,48+0,27° 9,01+1,69°
C:N=25:1 1,68+0,19% 7,760,912

Cac ky tw (a, b,..) khdac nhqu trong cung mot cot biéu thi
suw khadc biét c6 y nghia thong ké (p<0,05)

Phan B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 46 (2016): 103-110

Béng 4 cho thiy, ning suit ca sau 6 thang nudi
& céac nghiém thirc dao dong tir 6,46— 9,01 kg/m?3
va khac biét co y nghia théng ké (p<0,05). Trong
do6, ning suit ca dat cao nhit 1a & nghiém thirc ty 1¢
C:N=20:1 (9,01 kg/m®), ké dén l1a nghiém thic
C:N=15:1 (8,56 kg/m?), cao hon va khéc biét c6 y
nghia théng ké so véi nghiém thirc d6i ching (6,46
kg/m®); tuy nhién khac biét khong c6 y nghia so
v6i cac nghiém thire con lai.

3.6 Chit lugng cia ca rd phi khi thu hoach

Béang 5 cho thdy 4m d6 cia ca & cac nghiém
thirc trung binh dao dong tir 71,85 — 79,2%, giita
cac nghiém thirc khac biét c6 y nghia thong ké
(p<0,05). Trong d6, thip nhat 1a nghiém thirc co ty
16 C:N=25:1 va cao nhét la nghiém thtac co ty 1¢
C:N=10:1. Ham lugng protein cua c4 ¢ cac nghiém
thire trung binh dao dong tur 71,20 — 73,35 % va
gilta cac nghiém thuc sai khac nhau khong co y
nghia thong ké (p>0,05). Ham luong lipid ciia ca &
cac nghiém thic trung binh dao dong tir 20,55 —
24,65 %, trong d6 cao nhét 1a nghiém thirc déi
ching (24,65%) va khac biét c6 y nghia théng ké
so voi cac nghiém thirc con lai. Twong ty, ham
luwong tro cua ca ¢ cac nghiém thic dao dong tu
3,80 — 4,95 % va gilta cac nghiém thirc cling khac
biét c6 ¥ nghia thong ké (p<0,05).

Dbi voi do dai ciia ca & cac nghiém thirc dao
dong tr 240,8 — 300,5 gxem, trong d6 do dai thép
nhit 1 nghiém thie d6i chimg (240,8 gxcm) va cao
nhét 1a nghiém thirc c6 ty 16 C:N=10 (300,5 gxcm),
tuy nhién gitra cac nghiém thuc khac biét khong co
¥ nghia thong ké (p>0,05). Piéu nay cho thiy do
dai ctia ca khong bi anh huong boi didu kién nudi
(biofloc va khong biofloc).

Biang 5: Thanh phin sinh héa (% khéi lwgng twoi) ciia c4 thi nghi¢m

Nghiém thirc Am dd (%) Protein (%) Lipid (%) Tro (%) Do dai (gxcm)
Dbi ching 72,75+0,07° 73,35+0,922 24,65+0,35¢ 4,05+0,07% 240,8+58,92
C:N=10:1 79,20+0,14¢ 71,90+£2,552 20,55+0,49* 4,95+0,07¢ 300,5+73,12
C:N=15:1 78,85+0,07¢ 71,30+0,142 21,75+0,64° 4,65+0,07¢ 248,0+65,6?
C:N=20:1 75,35+0,07¢ 71,65+0,492 21,80+0,42° 4,50+0,42% 295,5+66,4*
C:N=25:1 71,85+0,072 71,20+0,422 21,70+0,14° 3,80+0,14° 292,9+73,92

Cdc ky tw (a, b, c,...) khdc nhau trong cing mét cét biéu thi sw khdc biét ¢6 y nghia thong ké (p<0,05)

Bang 6: Danh gia cam quan chét lgng ca theo
tiéu chuan TCVN 3215-79

_Nghiém thirx  PTBCTL _ Két qua xép loai
DPéichimg  17,4+1,28° Kha
C:N=10:1 16,7+1,28% Kha
C:N=15:1 17,0+1,16* Kha
C:N=20:1 16,7+1,45% Kha
C:N=25:1 16,7+1,49° Khi

(PTBCTL: Diém trung binh cé trong lwong)

Cac ky tw (a, b, c,...) khac nhqu trong cung mot cot biéu
thi sy khac biét co y nghia thong ké (p<0,05)
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Bang 6 cho thay, diém trung binh c6 trong
lugng cua thit cad r6 phi & cac nghiém thuc dao
dong tir 16,7 — 17,4, trong d6 cao nhat 1a & nghiém
thirc dbi ching (17,4). Tuy nhién, su khac biét giita
cac nghiém thirc khoéng c6 ¥ nghia théng ké
(»>0,05). Nhu vay, khi nudi ca r6 phi trong hé
thong biofloc (bd sung ngudn carbohydrate tir bot
gao) vai cac ty 1¢ C:N khac nhau khong anh huong
chét lugng thit ciia ca nhu mau sdc, mui, vi, cAu
trac co thit. Theo tiéu chuan phan loai san phim
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(TCVN 3215 —79) thi ¢4 10 phi & tat ca cac nghiém
thirc déu dat chat lugng kha.

4 KET LUAN VA DPE XUAT

~— Ham luong TAN va nitrite ¢ nghiém thirc
doi chung 1a cao nhat (1,26 va 1,22) va thap nhat &
nghiém thirc C:N = 20 va 25.

— Thé tich biofloc & cac nghiém thirc ddi
chimg va ty 16 C:N=10:1 thip hon khoang thich
hop, cic nghiém thirc con lai déu nim trong
khoang thich hop cho su phat trién ciia ca nudi.

— Nuoi ca r6 phi ap dung cong nghé biofloc &
nghiém thirc ty 1& C:N=15 va 20 cho két qua c4
tang truong nhanh (1,44 — 1,52 g/ngay), FCR thap
(1,48-1,58), ty 1& sdng (80%) va ning suét (8,56 —
9,01 kg/m®) cao hon cac nghiém thtrc con lai.

— Khi nuoi ca r6 phi véi cac ty 1€ C:N khac
nhau thi khong anh huéng dén chat lugng thit ca
(protein, d6 dai, mau sdc va mui vi).

— Trién khai nudi c4 ro phi tng dung cong
ngh¢ biofloc trong ao vdi ty 16 C:N = 15:1 hoédc
20:1, nham danh gia hi¢u qua ciia mo6 hinh nuoi.

TAI LIEU THAM KHAO

Abu, H.M. Mostofa, K and Graham, C.M. 2005.
Salinity tolerance in superior genotypes of tilapia,
Oreochromis niloticus, Oreochromis mossambicus
and their hybrids. Aquaculture 247, 189-201.

Avnimelech Y., Kochva, M., Diab, S. (1994)
Development of controlled intensive aquaculture
system with a limited water adchange anh
adjusted carbon to nitrogen ratio. Isreal Joumal
of Aquacuture- Bamidgeh 46, 119-131.

Avnimelech, Y, 1993. Control of microbial activity
in aquaculture systems: active suspension ponds.
World Aquaculture 34, 19- 21.

Avnimelech, Y, 2012. Biofloc technology A
Practical Guide Book, 2" Edition. The World
Aquaculture Society, Baton Rouge, Louisiana,
United States. 173pp

Azim, ML.E and Little, D.C. 2008. The biofloc
technology (BFT) in indoor tanks: Water quality,
biofloc composition, and growth and welfare of
Nile tilapia (Oreochromis niloticus). Aquaculture
283,29-35.

AOAC, 2000, Official Methods of Analysis.
Association of Official Analytical Chemists
Arlington. 159p.

Boyd, C.E., 1998. Pond water aeration system
Aquaculture Engineering 18, 9-40.

Boyd, C.E., 1990. Water Quality in Ponds for
Aquaculture. Alabama Agricultural Experiment
Station, Auburn University, Alabama, 482 pp.

110

Phan B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 46 (2016): 103-110

Duong Nhut Long, Nguyén Anh Tuén va Lam M§ )
Lan, 2014. K}Nf‘thuét nudi ca nudc ngot. Nha xuat
ban Dai hoc Can Tho. 232 trang.

Elsherif, M.S and Elfeky, A.M.I. 2009. Performance
of Nile tilapia Oreochromis niloticus fingerling.
II. Influence of different water temperatures.
International Journal of Agriculture and Biology
11,301 —305.

Guozhi, L., Qi, G., Chaohui, W., Wenchang, L.,
Dachuan, S and Hongxin, T. 2014. Growth,
digestive activity, welfare, and partial cost-
effectiveness of genetically improved farmed
tilapia (Oreochromis niloticus) cultured in a
recirculating aquaculture system and an indoor
biofloc system. Aquaculture 422-423, 1-7.

Hargreaves, J.A. 2013. Biofloc Production
sySystems for aquaculture. Southern regional
aquaculture center. SRAC Publication No.

Hena, A. MD, M. Kamal, G. C. Mair, 2005. Salinity
tolerance in superior genotypes of tilapia,
Oreochromis niloticus, Oreochromis mossambicus
and their hybrids. Aquaculture 247, 189-20.

Hopkins, S.J., Hamilton, R.D., Aandifer, P.A.,
Browdy, C.L, 1993. Effect of water adchange
rate on production, water quality, effuent
characteristics and nitrogen budget of intensive
shrimp ponds Journal of the World Aquaculture
Society, 24, 304-320.

Kroupova, H., Machava, J and Svobadava, Z. 2005.
Nitrite influence on fish: a review. Vet. Med.
Czech 50, 461 — 471.

Lé Quéc Viét, Tran Minh Nhut, Ly Vin Khanh, Ta
Vian Phuong va Trdn Ngoc Hai. 2015. Ung dung
biofloc nuoi tom thé chan trang (Litopenaeus
vannemei) voi mat d khac nhau Kkét hop véi ca
16 phi (Oreochromis niloticus). Tap chi Khoa
hoc Truong Pai hoc Can Tho 38, 44-52.

Losordo, T.M., Messer, M.P and Rakocy, J. 1998.
Recirculating aquaculture tank production
system. An overview of critical considerations.
Southern regional aquaculture center (SRAC)
publication. No. 451.

Nguyén Tién Hoa, 2012. Nghién ctru img dung cong
nghé biofloc (can bing Nito Carbon) trong nudi
tham canh ca rd phi Oreochromis niloticus)
thwong phdm. Luén van thac si. Trudng Dai hoc
Nong nghi¢p Ha Noi. 66 trang.

Téng cuc Thiy san, 2014. Hoi théo ban giai phap
phat trién san xuét, tiéu thy ca rd phi va tom cang
xanh. www.tongcuc thuysan.gov.vn, truy cap
ngay 12/12/2014.

Vasep, 2014. Tiém ning san xuét va xuat khiu ca ro

phi. www.vasep.com.vn, truy cap ngay
19/12/2014.



