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ABSTRACT

Catfish (Pangasianodon hypophthalmus) is a popular freshwater fish species which is
culturing and exporting a lot in the Mekong Delta. Low concentration of dissolved
oxygen in the pond could affect directly or indirectly on the fish. The objective of this
study was to evaluate effects of dissolved oxygen levels on the growth of the striped
catfish. The study included two experiments on the effect of dissolved oxygen level on the
growth and digestibility of striped catfish. The experiments was conducted in tanks (1 m’)
with three different levels of oxygen saturation: 30%, 60% and 100% (2,38, 4,77 and
7,95 mgOy/l at 27°C, respectively). The results showed that the growth rate, digestibility
coefficients of feed, protein and energy of 100% oxygen saturation treatment were
significantly higher than the two other treatments (30% and 60% of oxygen saturation)
(p<0.05). The difference of survival rate, FCR and some hematology parameters was not
significant (p>0.05) between the treatments of 30%, 60% and 100% saturation of
dissolved oxygen levels. However, the plasma glucose concentration of 30% and 60%
oxygen saturation treatments were significant higher than the treatment with 100% of
oxygen saturation level (sampling at the 30" and 60™ date). This means that the fish was
stressed at the low dissolved oxygen level. The results of study showed that the fish
performed the better growth at the high oxygen level (100% of oxygen saturation level)
without any stress.
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TOM TAT

Ca tra (Pangasianodon hypophthalmus) la doi twong nweGe ngot phé bién dang dwoc nudi
va xudt khau chi yeu o ving dong bang song Curu Long. Ham lwong oxy hoa tan trong
ao nudi thap c6 thé anh huwong tryc tiép hodc gidn tiép dén doi song cia cd. Nghién cuu
e thiee hién nham danh gid dnh huéng ciia oxy hoa tan 1én sinh truéng cia cd tra giai
doan giong. Nghién ciru dwoc tién hanh véi 2 thi nghiém la: (i) anh hwong cia oxy lén
tang truong va (ii) anh huong cua oxy lén do tiéu hoa cua ca tra ¢ cac mirc 30%, 60% va
100% oxy bdo hoa (twong vng voi 2,38; 4,77 va 7,95 mgOy/l o nhiét do 27°C) trong bé
Im’. Két qua thi nghiém cho thdy cd tra nudi & mirc 100% oxy bio hoa cé toc dé ting
truweong, do tiéu hoa thirc an, do tiéu hoa dam va nang liwong cao hon co y nghia (p<0,05)
50 Voi khi nuéi ¢ mirc 30% va 60% oxy bio hoa. Ty Ié song, hé s6 FCR va mot s6 chi tiéu
huyét hoc ciia cd tra gitta cdc nghiém thire khdc biét khéng cé ¥ nghia thong ké (p>0,05).
Tuy nhién, ham luwong glucose cua ca tra khi nuéi ¢ ham luong oxy hoa tan 30% va 60%
bdo hoa cao hon c6 y nghia (p<0,05) so voi nghiém thirc 100% oxy bdo hoa ¢ thoi diém
thu mau 30 va 60 ngay, diéu ndy cé nghia la cd tra bi stress khi song trong moi truong
oxy thap. Két qua thi nghiém cho thdy nuéi cd tra & ham heong oxy hoa tan cao (100%
bdo hoa) sé cho tang truedng tot nhdt va ca khong bi stress.

Tir khoa: Tang truong, tiéu hoa, Pangasianodon hypophthalmus
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1 GIOI THIEU

Cé tra (Pangasianodon hypophthalmus) 1a d6i tugng nudi nudc ngot quan trong
ctia nganh Thuay san Viét Nam, dic biét 1a ving dong bang song Ciru Long. Theo
Téng cuc Thuy san (2010) thi tong dién tich nudi ca tra nim 2010 khoang
5.420 ha; ning suét trung binh 261 tan/ha/vy; tong san luong nudi dat 1.141.000
tan. Nam 2010 san pham cé tra phi 1& da xuat khau sang 136 thi truong trén thé
gidi voi khoang 680.000 tin va kim ngach dat 1,4 ti USD (http:/pangasius-
vietnam.com).

Nghé nuéi cé tra hién nay dang & muc thim canh rit cao va ky thut nudi khong
ngimg dugc cai tién (Phan ef al. 2009; va Sena and Phuong, 2011). Trong nudi c4
tra hién nay thi quan ly moi trudong la mot trong nhu’ng khau ky thuat quan trong
can duoc tiép tuc cai tién dé nang cao nang suat nudi. Pong thoi han ché tac dong
moi trudng tir nude thai ctia ao nudi vi hau hét cac trai nudi ap dung giai phap thay
nudc cao, dac bict la vao giai doan cudi cua chu ky nuoi dé cai thién ham lugng
oxy hoa tan va giam khi doc hinh thanh trong ao nudi. Oxy hoa tan 1a mét trong
nhimng yéu t6 méi trudng quan trong chi phéi hoat dong ho hép, trao dbi chit va
cac phan ung sinh 1y khac cua co thé sinh vét. Vi thé néu oxy hoa tan thap sé la
yéu t6 anh huong dén sinh trudng cta ca, mic du ca 1a lodi co co quan ho hap khi
troi (Lefevre et al., 2011). Ao nudi ca tra rat sau (4-4,5 m) va mat do nudi cao
(Phan ef al., 2009) nén ham luong oxy ludn giam thap, nhat 1a tang sau cua ao
(ting déy). Vi vay, nghién ctru anh huong cua oxy hoa tan 1én sinh truong cua cé
tra (Pangasianodon hypophthalmus) 1a can thiét nham tim ra cac giai phap kiém
soat tot moi truong ao nudi va tmg dung vao thyc tién san xuét.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nghién ciru dugc thuc hién tir thang 5/2010 dén thang 11/2010 tai Khoa Thuy san,
Trudng Pai hoc Can Tho. C4 dung trong thi nghiém 1a c4 giai doan gidng (25-
35 g/con) dugc mua tir trai ca giébng & Can Tho va thuan héa trong bé trude khi
tién hanh thi nghiém.

2.1 Anh hwéng ciia ham lwong oxy hoa tan Ién ting trudng cia ca tra

Thi nghiém bd tri hoan toan ngdu nhién trong bé composite 1 m® v6i 3 nghiém
thitc c6 ham lugng oxy hoa tan khac nhau 1a 30%, 60% va 100% bao hoa, tuong
ung voi cac ham lugng oxy hoa tan 2,38; 4,77 va 7,95 mg/L & nhiét 46 27°C va do
min 0%o; mdi nghiém thirc duoc 13p lai 3 1an. Mdi bé tha 42 con ca ¢ khi lwong
trung binh 32,3+4,99 g/con; mdi c4 duoc gin 1 chip c6 mé sb riéng dé theo ddi
tang trudng cua tung ca thé trong qua trinh thi nghiém. Ca dugc cho an theo nhu
cau va cho an 2 lan/ngay (sang lac 9 gid va chiéu lac 17 giod) bang thic in vién
cong nghiép hiéu Cargill c6 ham lugng dam 30%. Sau khi cho ca an 30 phut thi
kiém tra luong thic an thira dé tinh lwong thirc 4n ca 4n vao. Hang tuan thay
khoang 50% lugng nudc trong bé. Thoi gian thi nghiém la 90 ngay. Ham luong
oxy hoa tan trong bé dugc dleu chinh thong qua hé thong may diéu khién oxy tu
dong (may oxy Guard). Thu mAau c4 sau mdi 30 ngdy bang cach can khoéi luong
timg ca thé trong bé va ghi nhan lai khdi lwong ca theo ma s6 chip danh déu ban
dau. Can clr vao khdi luong ca, sb ca con lai sau thi nghiém va lugng thirc an st
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dung,... dé xac dinh tang trudng theo ngay (DWG; g/ngay) cua timg ca, xac dinh
ty 1€ song va h¢ so tiéu ton thure an.
Téang trudng theo ngay (Daily weight gain - DWG) (g/ngay)=(Wc-Wad)/t
Trong do:  Wec: khéi luong ca khi thu mau hay cudi thi nghiém
Wad: khoi lugng ca ban dau
t: thoi gian thi nghiém
Ti 1& sdng (Survival rate - SR, %)=100x(s6 ca sau thi nghiém/s6 ca tha)
Hé sb tiéu ton thirc dn (FCR) = Thirc an sir dung/ting trong ctia ca

Bén canh, mau mau ca duoc thu cung lac voi thoi diém xéc dinh tdng trudng dé

xac dinh mot sé chi tiéu sinh ly nhu ) lugng héng cu, bach clu, chi sb

hematocrit, ham lugng glucose.

- Dinh luong hdng cdu theo phuwong phap thong thuong dung budng dém
Neubaeur (pha loang 5 pL méu trong 995 pL dung dich Natt-Herrick).

— Dinh lugng bach cau bang phuong phap nhuém miu mau phét trén kinh véi
dung dich Wright va Giemsa (Chinabut ef al., 1991).

- Hematocrit: ldy mau vao 6ng thuy tinh hematocrit; ly tam 6 phut bang may ly
tdm sigma 201m voi tbc do 1a 12.000 vong/phut; do chiéu dai tong va chiéu dai
doan huyét sic t6 dé tinh phan trim huyét sac t6 (Larsen & Snieszko, 1961).

- Ham lugng glucose dugc xac dinh ¢ budce song 463 nm dya vao phan ng tao
thanh hop chdt mau xanh cua glucose peroxide véi ABTS (2,2 Azino-di-(3-
ethylbenzoline sulfonate)) theo phuong phap cua Hugget and Nixon (1957).

— Céc yéu t6 mdi truong nhu nhiét do, oxy ghi nhan 2 lan/ngay thong qua man
hinh may oxy Guard. Céc yéu t6 nhu pH, NH;, NO, theo d&i 1 lan/tudn. pH va
NH3 duogc do bang may YSI professional plus (Model 1010 ctua Mi). NO, duoc
phén tich theo phuong phap Griess lossway.

2.2 Anh huéng ciia ham lwong oxy hoa tan 1én d§ tiéu hoa cia ca tra

Thi nghiém dugc tién hanh véi 3 mitc oxy bao hoa gdm 30%, 60% va 100%. Thi
nghiém dugc bo tri trong bé composite 1 m’ véi 3 1an lap lai; mat do tha 50 ca/bé
vai kich ¢& ca 30 - 40 g/con. Ca dugc cho an thirc an vién cong nghiép Cargill
30% dam co tron chat danh dau Chrome oxide (Cr,O3) voi ty 1€ 1%; cho ca an
thirc an thi nghiém trong 7 ngdy lién tuc va den ngay thtr 8 thi sau khi cho ca an 8
gio tién hanh mé toan bg ca trong mdi bé, cit 1y phan ¢ doan rudt cudi, rira sach
bang nudc cat. Phan duoc chira trong chen sir va dem sdy & 60°C trong 24 gio
trude khi phan tich. Khi md céa can can than (je chit nhay cua~d1ch mot‘khqng 1an
16n vao phan. Cac chi ti€u phan tich trong mau thirc an va mau phan gom am d9,
dam, nang luong va Cr,0;.

- Am d: xac dinh bing cach sdy mu & nhiét do 105°C cho dén khi khdi luong
méu khong thay doi, su chénh 1éch khoi lugng ctia mau trudce va sau khi say la
am do.

- Pam: phan tich theo phuong phap Kjeldahl.

~ Ning luong: xac dinh bang may do ning lugng calorimeter.

- Cr,05: xéc dinh theo phuong phap ciia Furukawa and Tsukahara (1966).
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Céc chi tiéu tinh toan:
- B9 tiéu hoa thirc an (ADC): ADC = 100 - (100x%A/%B)
- P tiéu hoa dudng chat (dam/ning luong):
ADClyng chit = 100- (100 x (%A/%B)x(%B’/%A’))

Trong do:

%A: % chat danh déu c6 trong thirc an (tinh theo khdi lwong kho)
%B: % chét danh dau co trong phén (tinh theo khéi lugng kho)
%A’: % chat dinh dudng c6 trong thiic in (tinh theo khéi lugng kho)
%B’: % chét dinh dudng c6 trong phan (tinh theo khdi lugng kho)

2.3 Phuong phap xir li s6 liéu

Tat ca cac sb liéu duoc tinh toan gia tri trung binh, sai s6 chuan (SE) bang phan
mém excel. Sy khic biét giita cac nghiém thirc dugc phén tich bang one-way
ANOVA va phép thir DUNCAN ¢ mirc ¥ nghia 0=0,05 str dung phan mém SPSS
16.0.

3 KET QUA VA THAO LUAN
3.1 Cac yéu t6 mdi truong

Trong subt qué trinh thi nghiém theo doi ting trudng cua ca & cac ham luong oxy
bdo hoa khac nhau thi cic yéu t6 moi truong khong bién dong 16n; nhiét do trung
binh theo nghiém thtc tir 26,8+0,26°C dén 27+0,28°C; pH tuong dbi trung binh
theo nghiém thirc tir 7,3+0,04 dén 7,4+£0,03; NH3 tuong ddi thip dat trung binh
0,02 mg/L va NO, trung binh nghiém thirc dao dong tir 0,23£0,09 dén 0,32+0,08
mg/L. Ham luong oxy ¢ cac nghiém thirc 30% va 60% va 100% bao hoa dat cac
gid tri 1an luot 13 34%, 61% va 90%. Nhin chung, cic yéu t6 méi truong nim trong
khoang cho phép va khong anh huong t6i két qua thi nghiém (Boyd, 1998).

3.2 Anh huéng ciia oxy hoa tan Ién ting trudng ciia ca tra
3.2.1 Cdc chi tiéu huyét hoc

Sy bién dong vé sb lugng héng cAu, bach ciu, chi sé hematocrit cta ¢4 tra nudi &
cac ham lugng oxy hoa tan khac nhau dugc trinh bay trong bang 1. Két qua thi
nghiém cho thay tat ca cac chi tiéu huyét hoc cua cé tra giita cac nghiém thirc bién
dong khong 16n va khac biét khong c6 y nghia thdng ké (p>0,05) qua tit ca cac lan
thu mau.

Két qua nghién ctru phi hop véi nghién ciru cia An et al. (2008) trén ca r6 phi
(Oreochromis niloticus) ¢& 21 g va 147 g; két qua nay cho thay sO luong té bao
hong cau, ham lugng hemoglobin, ty 1¢ hematocrit, MCV (the tich hong cau)
MCH (khéi luong cua huyét sac t6 trong hong cau), MCHC (nong d6 cua huyét
sdc tb trong hong cau) khong bi anh huéng khi ca duge nudi & ham luong oxy hoa
tan 3,0 mg/L va 5,6 mg/L. Tuy nhién, theo nghién ctru cua Filho et al. (2005) thi
thdy ty 1é hematocrit ciia ca Leporinus elongatus khong bi anh huong boi ham
lwong oxy hoa tan nhung ham hemoglobin trong mau ca khi nuéi & ham lwong oxy
1,9 mg/L va 3,9 mg/L ting cao c6 ¥ nghia so véi nhom dbi chimg (6,9 mg/L).
Trong diéu kién oxy thap ca thuong phan tmg lai bang cach tang toc do luu thong
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mau thong qua viéc tang the tich nudc qua_ bé mit phién mang dé ting kha ning ho
hap va ting luong hong cau trong mau nham ting kha ning van chuyen OXy trong
mot don vi thé tich mau (Mallya, 2007). Lefevre (2011) nhan thiy & ca tra
(Pangasianodon hypophthalmus) giébng khi ham luong oxy trong nudc giam thp
thi ¢4 ting cudng ldy oxy tir khong khi nho vao co quan hé hép khi troi.

Bing 1: Cic chi tidu huyét hoc ciia ¢4 tra nudi & cac ham lwong oxy hoa tan khac nhau

Oxy hoa tan (% bao hoa)

Chi tiéu Thoi gian 30% 60% 100%

Hbng b 0nghy 24940160 2.53+021° 2,65:0,09°
(10° 3o/ 60ngay  2,40£0,15°  2,53+0,15 2.54+0,15

90 ngay 2,15+0,08? 2,34+0,13* 2,324+0,21%

Bach chu 0nghy  94.0£103°  104+114° 100:8,7°
(10° tb/mm) 60 ngay 98,548,0° 95,7108 105+9,0

90 ngay 91,5469 77,047,6° 93,1:£11,4°

30 ngay 33,0+0,59° 32,9+£1,23° 33,7+1,40°

Hematocrit (%) 60 ngay 38,4+0,92° 42,0+£2,14* 41,4+1,18°

90 ngay 39,3+1,11° 38,3+0,84° 39,7+1,38°

Két qua trinh bay mean + SE. Cdc gid tri c6 mang chit cdi (a, b) giong nhau trong cing mét hang chi su khdc biét
khéng co y nghia théng ké (p>0,05).

Nhu vay, trong thi nghiém nay céc chi tiéu huyéet hoc cua ca tra khong bi anh
hudng & ham lugng oxy hoa tan thap co thé 1a ca da st dung co quan hé hap khi
troi (bong hoi) dé lay oxy nén ca khong bi thiéu oxy cho qua trinh hé hap.

3.2.2 Ham luong glucose

Su thay d6i vé ham luong glucose trong mau ca nudi & cic ham luong oxy hoa tan
khéc nhau dugc trinh bay qua hinh 1.
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20 1
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Hinh 1: Ham lwgng glucose ciia ca tra nudi ¢ cac ham luwgng oxy hoa tan khac nhau

Ham luong glucose trong mau ca nudi 6 30% va 60% oxy bdo hoa gia tang c6 ¥
nghia thong ké (p<0,05) so v&i khi nudi & ham lugng oxy hoa tan 100% bao hoa
vao thoi diém 30 ngay va 60 ngay. O thoi diém 30 ngay thi ham lugng glucose
trung binh trong méau ¢ tra & cac nghiém thirc 30%, 60% va 100% oxy bdo hoa lan
luot 12 64,4; 65,8 va 51,7 mg/mL va & 60 ngay lan luot 13 64,7; 66,3; va 51,4
mg/mL. Trong ca hai thoi diém thu miu thi ham luong glucose & nghiém thirc
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30% va 60% oxy bdo hoa déu khac nhau khong c¢6 ¥ nghia thong ké (p>0,05). Tuy
nhién, & thoi diém 90 ngay thi ham luong glucose ¢ nghiém thirc 30% oxy bdo hoa
dat gi4 tri 16n nhat nhung gitta 3 nghiém thirc khac nhau khong c6 y nghia thong
ké (p>0,05). Glucose la chi s0 thé hién cé bi tress; két qua nghién ciru cho thiy ca
bi stress khi song trong mdi truong oxy thap (30% va 60% oxy bao hoa). Racotta
et al. (2002) cho thdy khi tom thé chan tring (Litopenaeus vannamei) dugc nudi
trong diéu kién oxy thap (1, 5 dén 2,5 mg/L) trong 3 ngay ham luong glucose va
lactate trong mau ting 1én gap 4 1an so v6i d6i chimg. Colleen and Jeff (1994) thi
nghiém trén ca hdi (Oncorhymchus mykiss) ciing nhan thdy khi nudi ca & cac mirc
oxy bio hoa 65%, 100% va 130% trong 10 tuan thi & nghiém thirc 65% va 130%
oxy bao hoa ca c6 hién tugng bi stress, ham luong glucose, cortizol va lactate
trong mau thay ddi so véi nghiém thirc 100% oxy béo hoa; tac gia cho ring nguyén
nhan lam cho ca stress co thé 1a do su ¢b gang thay d6i nhu cau oxy bang cach ting
su hip thu oxy dé thich nghi v6i méi truong, diéu nay c6 thé anh huong toi stc
khoe cua ca.

3.2.3 Toc dé tang trucng ciia cd

a) Tang truong khoi leong

Hinh 2 cho thiy khi luong ca nudi & nghiém thirc 100% oxy bdo hoa dat gia tri
16n nhét & tat ca cac lan thu mau va khac biét co y nghia thong ké so véi nghiém
thirc 30% va 60% bio hoa (p<0,05) nhung khdi lugng ctia ca & nghiém thirc 30%
va 60% oxy bdo hoa khac nhau khéng co ¥ nghia thong ké (p>0,05). Khéi lwong
trung binh cua cé tra ¢ cac nghiém thirc 30%, 60% va 100% oxy bao hoa sau 90
ngay thi nghiém lan luot 1a 57,7; 54,3 va 69,1 g/con.

80 1
==30% =E=60% 100% b
70 4
=
S
L 60 -
&
w
<@ 50 4
)
£
=40
E
X 30
20 1 1 J
1 30 ngay 60 ngay 90 ngay
Thoi gian thi nghiém

Hinh 2: Ting trwéng khdi lwong ciia ca tra nudi ¢ cac ham lwgng oxy bio hoa khac nhau.

b) Téc dp ting trucng theo ngay (DWG — Daily weight gain)

Tuong tu nhu ting khéi lwong ca thé, tbe do ting trudng theo ngay cua cé tra dat
gi tri cao nhat & nghiém thirc 100% oxy bdo hoa va khac biét co y nghia théng ké
(p<0.,05) so vai nghlern thire 30% va 60% oxy bao hoa ¢ tat ca cac thoi diém thu
mau. Sau 90 ngay nudi thi téc do ting trudng theo ngdy cua ca & nghiém thirc
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30%, 60% va 100% oxy bao hoa lan luot 1a 0,28; 0,25 va 0,41 g/con/ngay
(Hinh 3).
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Hinh 3: Téc d¢ ting trwéng DWG ciia c4 tra nudi & cic ham lwong oxy bdo hoa khac nhau

Két qua nghién ciru nay cho thiy c4 tra nudi & ham lugng oxy hoa tan 30% va 60%
bdo hoa thi ting truong vé khoi lwong va tée do ting trudong theo ngdy cua ca tra
(Pangasianodon hypophthalmus) thip hon c6 ¥ nghia so v&i khi nuéi ¢4 tra & ham
luwgng oxy 100% bao hoa (p<0,05), cd nghia la ham lugng oxy hoa tan trong nudc
thip da lam giam tc do tang truong cia ca. Toc do ting truong cua ca & nghiém
thitc 100% oxy bao hoa la 0,41 g/ngay tuong tu voi nghién ctiru cia Duong Hai
Toan et al. (2011) trén cé tra kich ¢& tir 20-27 g/con va Nguyén Chi Lam (2010) &
cd ca 20-25 g/con nudi trong bé & dicu kién binh thuong sau 90 ngay tc do tang
truong DWG cua céa dat 1an lugt 1a 0,46 va 0,38 g/con/ngay. Ca tra 1a loai c6 co
quan hé hip chinh 13 mang va co quan hd hip phy 1a bong hoi, ca hai co quan nay
déu phat trién tot nén c4 ldy dugc oxy tir trong nude va tir khong khi. Theo Lefevre
et al. (2011) thi trong diéu kién oxy binh thuong (20 kPa) thi c4 1y oxy chu yéu tir
moéi truong nudc thong qua mang (nhu cdu oxy trong nudc va khong khi tuong
Ung la 150+13 va 11+4 mgO,/kg/gio); nhung khi oxy trong nudce thap (6 kPa) c4
phai tang cuong 1ay oxy tir khong khi va giam viéc lay oxy qua mang (tuong Ung
voi cac gia tri 89+13 va 62418 mgO,/kg/gio). Vi vay, khi song trong mdi truong
c6 ham lugng oxy hoa tan thap c4 phai boi 1én tang mat 1ay oxy tu khong khi; hoat
dong nay 1am cé tiéu tén nang lugng va anh hudng dén ting truong cia ca. Két
qua nghién ctru cta Foss ef al. (2002) ciing nhan thay anh huéng cta oxy 1én ting
truong cua ca Anarhichas minor kich c¢& 68,5 g & cac mirc oxy hoa tan 4 mg/L va
6 mg/L (oxy thip); 9,6 mg/L (oxy binh thuong : d6i ching) va 14,5 mg/L (oxy
cao); toc do ting trudng twong ddi cuia ca & nghiém thic 9,6 mg/L va 14,5 mg/L
tang cao hon (twong tng 0,9 va 0,86%/ngay) so voi nghi€ém thirc 4 mg/L va
6 mg/L (0,46 va 0,71 %/ngay). Theo Buentello ef al. (2000) thi tdng trudng cua cé
nheo My (Ictalurus punctatus) dat cao nhat & ham luong oxy 100% bdo hoa va
thip nhat 1a & 30% oxy bédo hoa.
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3.2.4 Ty 1é song va hé so FCR ciia cd

Ty 1é séng cia cd & 3 ham lugng oxy hoa tan 30%, 60% va 100% bio hoa giam
dan theo thoi gian thi nghiém; nhung khic nhau khong c6 y nghia thong ké
(p>0,05) & tat ca cac thoi diém thu miu. Ty 1& séng trung binh cua ca tra ¢ thoi
diém 30 va 60 ngay gidng nhau lan luot 13 99,2; 100 va 98,4%, twong ng véi
nghiém thirc 30%, 60% va 100% oxy bio hoa. Sau 90 ngay nudi thi ty 1& song cua
ca 12 97,6% & 3 nghiém thuc (Hinh 4).

Hé s6 FCR ciia ca tra dugc trinh bay ¢ hinh 4. Sau 90 ngay thi nghiém thi nghiém
thirc 100% oxy bdo hoa co hé s6 FCR thdp nhat nhung khac khong c6 y nghia
thong ké (p>0,05) véi nghiém thirc 30% va 60% oxy bio hoa. Hé s FCR trung
binh cua ca tra sau 90 ngay thi nghiém & nghiém thirc 30%, 60% va 100% oxy bao
hoa lan lugt 14 2,72; 2,88va 2,45.

Ti 1¢ sdng clia ca rat cao cho thdy ham lugng oxy hoa tan thap khong anh hudng
dén sy song sot ciia ca. Cac nghién ctru ciia Duong Hai Toan e al. (2011) va
Nguyén Chi Lam (2010) trén ca tra & kich ¢& gin twong dwong, nudi trong bé va
thoi gian thi nghiém tuong duong nhau déu cho ti 18 song cua ca kha cao (97,3 va
88,7%). Tuy nhién, FCR cua ca trong thi nghiém nay kha cao so véi nhitng nghién
ctru trong diéu kién trén bé. Theo Nguyén Thi Kim Ha et al. (2010) thi thiy ¢ ca
tra 17,8 g/con nudi trong 60 ngay thi FCR la 1,58; Duong Hai Toan et al. (2011)
va Nguyén Chi Lam (2010) ghi nhén ca tra gidng nudi trong bé c6 FCR 1an lugt 13
1,84 va 1,78. Tuy nhién, Nguyén Thanh Phuong et al. (2010) thi nghiém ¢ ca tra
kich ¢& 26 g/con thi FCR ciing kha cao 2,16. Qua d6 cho thy trong diéu kién nudi
trén bé c6 thé kiém soat duogc thirc an va cac yéu té moi truong nhung hé s6 FCR
clia ca dao dong kha 16n tiy theo thoi diém thi nghiém, ngudn c4, nhiét d6 moi
truong va luén cao hon thue té nudi trong ao.
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Hinh 4: Ty 1¢ s6ng (trai) va hé sé FCR (phai) ciia c4 tra & cic ham lwgng oxy hoa tan
khac nhau

3.3 Anh huéng ciia oxy hoa tan 1én dd tidu hoa ciia ca tra

Do tiéu hoa thic an (vat chét kh(}) cua ca tra ting dan theo sy gia ting cuia ham
lugng oxy hoa tan tir 30%, 60% deén 100% oxy bao hQa; d0 tiéu hoa thirc an cua ca
0 nghiém thirc 100% oxy bdo hoa dat gia tri cao nhat (78,8%) va khac biét co y
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nghia thong ké (p<0,05) so véi nghiém thirc 30% va 60% oxy bdo hoa. Tuy nhién,
d6 tiéu hoa thic an cua ca tra & nghi€ém thirc oxy 30% va 60% oxy bao khac nhau
khong c6 ¥ nghia thong ké (p>0,05); tuong tng véi cac gi tri 1a 74,6% va 75,3%
(Hinh 5). Sy tiéu hoa dam va nang lugng cua ca tra twong tyr nhu do ti€u hoa thirc
an (Hinh 5); cao nhit ¢ nghiém thirc 100% oxy bdo hoa va khac biét c6 y nghia
thong ké (p<0,05) so véi nghiém thirc bao hoa 30% va 60%; nhung giita nghiém
thirc oxy bao hoa 30% va 60% khac nhau khong c6 y nghia thong ké.
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Hinh 5: D¢ tiéu héa ciia ca tra ¢ cac ham luwgng oxy hoa tan khac nhau

Ca can oxy dé tao ra ning luong cho su duy tri co thé, van dong va cac qua trinh
sinh tong hop (Dam and Pauly, 1995). C4 sdng trong mdi trudng nudc vi vy su
tang trudng va phat trién cia ca hoan toan phy thudc vao ham luong oxy trong
nude; ham lugng oxy hoa tan giam c6 thé 1am gidi han sy bat moi va kha nang tiéu
hoa cuia ca (Garces-Botacio, 1991, trich din ctia Buentello, 2000). Két qua nghién
cru nay phu hop véi nghién ctru cia Tsadik and Kutty (1987), tac gia cho thiy
téng lugng thirc an ti€u thy va sy tiéu héa thirc an cia cé rd6 phi (Oreochromis
niloticus) (c& 10 g/con) giam tuong ung 40% va 60% khi ham lugng oxy hoa tan
giam tir 90% xudng 20% bio hoa. Theo Andrews er al. (1973) thi sy tiéu thy va
tidu hoa thirc an ctia c4 Ictalurus punctatus nudi trong bé & ham luong oxy hoa tan
36% bao hoa giam c6 y nghia thong ké so v6i khi nudi & 60% hodc 100% bao hoa.
Két qua thi nghiém nay ciing cho thdy do tiéu hoa thirc in, do tidu hoa chit dam va
nang lugng va téc d ting truong cua ca tra khi séng trong moi truong cd ham
luong oxy 30% va 60% bio hoa giam thap c6 ¥ nghia (p<0,05) so véi ham lugng
oxy 100% bio hoa. Theo Becerra (1998) trong diéu kién oxy thap thi sy phan tin
oxy dén da day cham di lam giam hoat tinh cua cic men tiéu hoa nén anh hudng
dén do tiéu hoa thic an va dudng chét cua ca (trich dan ciia Buentello, 2000).
Ngoai ra, thi nghiém con cho thiy ham lugng glucose trong huyét twong cia cé tra
& nghiém thirc 30% va 60% oxy bao hoa ting cao hon (p<0,05) so v&i nghiém
thirc 100% oxy bio hoa. Nhu vy, ham lugng oxy hoa tan thap di lam cho ca bi
stress tir 4 gdy nén giam tdc do tang trudng va do tiéu hoa cua ca.
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4 KET LUAN VA PE XUAT
4.1 Kétluan

Nudi ¢4 tra & mirc 100% oxy bio hoa s& cho téc do ting truong cao hon khi nudi
ca & 30% va 60% oxy bao hoa.

Do tiéu hoa thirc an (vt chét kho), dam va nang lugng ctia ca tra nudi & muc
100% oxy bao hoa cao hon khi nudi & 30% va 60% oxy bao hoa.

Heé s6 tiéu ton thirc an FCR cua c4 tra khi nudi & 100% oxy bdo hoa thap hon khi
nuoi & 30% va 60% oxy bao hoa nhung khac biét khong cé y nghia thong ké
(p>0,05).

Ham lugng glucose trong huyét twong cé tra & nghiém thirc 30% va 60% oxy bio
hoa gia tdng so v&i nghiém thuc 100% oxy bao hoa.

Ty 1€ séng va mét sd chi tiéu huyét hoc cuia ca tra khong bi anh hudng khi nudi &
ham lugng oxy hoa tan tir 30% dén 100% bao hoa.

4.2 D& xuat

Nghién ctru anh hudng ciia oxy hoa tan 1én mot sb loai enzyme tiéu héa (pepsine,
trypsine, chymotrypsine, amylase) cua cé tra dé thay rd hon sy anh hudéng cta oxy
1én sinh trudng cua ca tra.
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