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ABSTRACT

The study aimed to evaluate the effects of Bacillus strain CM3.1 and
Lactobacillus strain TV3.2 on water quality and growth performance of
striped catfish Pangasianodon hypophthamus. The trial consisted of 12
composite tanks containing 400 L of freshwater. Fish (initial weight of
0.46+0.01 g) were stocked at a density of 150 fish per tank and monitored
for 30 days. The study was designed in four treatments, each in three
replicates: (1) control (without bacteria); (2) oral administration of
Lactobacillus TV3.2; (3) administration of Bacillus CM3.1 in the rearing
water, and (4) combination between group (2) and (3). The results showed
that an increasing concentration of TAN in bacteria-administrated groups
was recorded, whereas N-NOz; va COD concentration decreased
significantly in these groups compared to in control group. Growth
performance parameters including weight gain, daily weight gain, specific
growth rate, biomass and survival rate were considerably improved in fish
administrated with Bacillus CM3.1 and Lactobacillus TV3.2, especially in
combination group. Hence, Bacillus CM3.1 and Lactobacillus TV3.2 have
a great potential as probiotic using in intensive catfish farming.

TOM TAT

Nghién ciu duoc thuc hién nham danh gida anh huong lgi khudn Bacillus
CM3.1 va Lactobacillus TV3.2 lén chdt lwong mede va ting trudng cia cd
tra Pangasianodon hypophthamus. Hé thong thi nghiém gom 12 bé
composite chita 400 L nude ngot, cd tra (khéi heong ban dau 0,46+0,01 g)
dwore bo tri mdt dg 150 con/bé va theo déi trong 30 ngay. Nghién ciru duwoc
thuee hién véi 4 nghiém thire, moi nghiém thie lap lai 3 lan: @oi chimg (NT1),
khong co ‘box sung khudn; bé sung khuan Lactobacillus TV3.2 trong thirc dn
(NT2); b6 sung khudn Bacillus CM3.1 trong nueée (NT3) va bé sung két hop
cd hai ching khudan (NT4). Két qud cho thdy & cdc nghiém thire bo sung
khudn ham leong TAN tang, trong khi N-NOy va COD gidm ddng ké so véi
nghiém thire déi chitng. Cdc thong sé tang trudng bao gom ting trong, toc
dé tang trong tuyét doi, toc do tang trong twong doi, sinh khoi va ti 1é song
clia cd tra cdi thién dang ké khi bé sung cdc ching loi khudn Bacillus CM3.1
va Lactobacillus TV3.2, ddc biét la nhém nghiém thire bé sung két hop. Nhw
vdy, loi khudn Bacillus CM3.1 va Lactobacillus TV3.2 ¢é tiém nang phat
trién probiotic vmg dung trong nudi cd tra tham canh.
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1. GIOI THIEU

Nghé nuéi ca tra (Pangasianodon
hypophthalmus) & dong bang séng Ciru Long phat
trién nhanh tir nim 1996, khi san xuét giéng nhan
tao loai nay thanh cong va duoC nudi tham canh
trong ao (Phuong va ctv., 2012). Theo Tong Cuc
Théng Ké (2022), san luong ¢ tra trong nam 2021
udc dat 1490 nghin tan, giam 4,0% so vgi nam 2020
(1552,6 nghin tan). Trong nam 2021, mic du chiu
anh huéng cua dai dich Covid 19, nhung gia tri XUét
khau cé tra ciia ca nim dat mac 1,61 ty USD, ting
8,4% so v6i nam 2020, dac biét 1a thi truong 6 My
va cac nudc trong Hiép dinh Déi tac Toan dién va
Tién bo xuyén Thai Binh Duong (VASEP, 2022).

Su phat trlen manh cua nghe nu6i cé tra lam tang
nhu cau con giéng ca vé so lugng ciing nhu chat
lugng. Nam 2021, c6 khoang 2.000 trai sdn XUt
gidng ca tra cung cap khoang 1 ty con gidng/nam
phuc vu cho nudi thuong pham. Pé dam bao cho
nudi thuong pham dat hiéu qua cao thi ca giong o
chat luong cao la rat can thlet Trong nhimg nam gan
day, nhidu nghién ctru V& cai thién chét lwong giong
ca tra da duoc thyc hién nhu cai thién ting truong
¢4 tra giébng bang cach bd sung Bacillus
amyloliquefaciens 54A va Bacillus pumilus 47B
(Thy etal., 2017), b6 sung oligochitosan va oligo-p-
glucan (Nguyen et al., 2017), bé sung vi khuan
Lactobacillus acidophilus vao thirc an giap giam hé
s6 FCR va ting tang truong (Akter et al., 2016). Tuy
nhién, chua c6 nghién ciru vé viéc két hop vi khuan
Bacillus va Lactobacillus 1én tang trudng va ti 1€
sdng cua ca tra. Do vay, thi nghiém vé anh huong
két hop cua loi khuin Bacillus CM3.1 va
Lactobacillus TV3.2 1én ting trudng va ti 1& sdng
clia c4 giai doan c4 huong 1én ca gidng da duoc thuc
hiéndé lam co s¢ dé phat trién san pham probiotic
phuc vu nudi trong thuy san.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciru

Nghién ctru dugc tién hanh tir thang 3/2021 dén
thang 6/2021 tai BO mon Thuy sinh hoc ¢ng dung,
Khoa Thuy san, Truong Pai hoc Can Tho.

2.2. Phwong phap chuin bi vi khuin

Chung vi khuan Lactobacillus TV3.2 va Bacillus
CM3.1 str dung trong nghién ctru dugc phan 1ap
trude day trong cac nghién cuu cua Giang va ctv.
(2020) va Ngén va ctv. (2021) véi déc tinh khang
khuin va hoat tinh enzyme ngoai bao manh. Hai
chang vi khuén nay da duoc khao sat trong phong
thi nghiém trong qua trinh chon loc vé kha ning phat
trién & cac d6 man tir 0 dén 50%o. Két qua cho thay
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chung c6 thé phat trién tot & do man tir 0 dén 40%o.
Do vdy, ching dwoc tiép tuc thir nghiém ¢ cac
nghién ctu tiép theo trén cé tra dé mo rong pham vi
ng dung nhiéu dbi twong trong nudi thity san.

Chung Lactobacillus TV3.2 va Bacillus CM3.1
dugc phyc hdi va lan lugt nudi trong méi trudng
dinh dudng MRS Broth va TSB. Sau 24 gio t 6 30°C
dbi vai ching CM3.1 va 38°C ddi véi chang TV3.2,
tién hanh ly tdm huyén phu ¢ van téc 3.000
vong/phut trong 10 phit & 4°C dé thu sinh khéi té
bao va rra 2 1an véi dung dich dém Phosphate
Buffered Saline (PBS, pH 7,2) va pha loing dé dat
gia tri ODggo = 1 tuwong tng voi mat do 5x108
CFU/mL (Kewcharoen & Srisapoome, 2019). Mat
d6 vi khuén Lactobacillus TV3.2 va Bacillus CM3.1
dugc kiém tra lai trén moi truong Lactobacillus
MRS agar va TSA bang phuong phap cdy trai
(APHA, 2017).

2.3. Phwong phap thi nghiém

2.3.1. B6 tri thi nghiém

Cé c6 khdi lugng 0,46+0,01 g v6i kich c¢& dong
déu, khoe manh va boi 16i nhanh duoc chon dé bd
tri vao bé nhya véi thé tich 500 L wong véi mat do
150 con/bé. Thi nghiém duoc bd tri gdm 4 nghiém
thiee: (i) déi chung (khong bd sung khuén), (ii) bd
sung 10® CFU Lactobacillus TV3.2/kg thtc an, (iii)
b6 sung 103 CFU Bacillus CM3.1 CFU/mL nudc
wong va (iv) bo sung két hop 10 CFU Lactobacillus
TV3.2/kg thire &n va 10° CFU Bacillus CM3.1/mL
nude wong. Mdi nghiém thire dwoc 1ap lai 3 lan va
theo ddi trong 30 ngay. Co s& lya chon nong do bd
sung dua vao cac nghién ciu cia Giang va ctv.
(2020) va Ngan va ctv. (2021).

2.3.2. Cham soc quan ly

Déi véi nghiém thie bo sung Bacillus CM3.1
sau khi dugc chuan bj xong s& bon truc tiép vao bé
v6i chu ki 3 ngay/lan vao budi sang. O nghiém thirc
bé sung, Lactobacillus TV3.2 khuan s& duoc tron
vao thirc an cho an tryc tiép theo phwong phap duoc
mo ta bdi Giang va ctv. (2020) nhu sau: Thirc dn thi
nghiém dugc chuan bi bang cach phun déu 0,5 mL
dung dich sinh khéi vi khuan (ODeo = 1) 1én 1 kg
thirc an va tron lién tuc dé dat nong do 108 CFU/Kg.
Sau d6, thirc dn duoc say kho ¢ nhiét do phong (28—
30°C) trong diéu kién v tring va trit trong tai kin
khi & 4°C. Thirc 4n thi nghiém dwoc chuan bi sau 5
ngay va kiém tra mat do Lactobacillus sp. trong thirc
an bang phuong phéap cay trai (APHA, 2017) trén
moi trudong thach MRS. Ddi véi nghiém thirc doi
chtng, thire dn duoc chuan bi nhu mé ta & trén véi
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dung dich nuéc muoi sinh 1y tiét tring (0,9% NaCl)
thay cho dich té bao vi khuan.

Cé dugc cho an 3 1an mdi ngay (vao 8 gio, 12
gio va 17 gio) bang thirc dn dang manh (40% dam
tho, cong ty Nafatsco) theo khau phan 15% khdi
luong than, luong thirc dn duoc theo doi va diéu
chinh mdi ngay dé phui hop véi nhu cau cia ca. Sau
khi cho c4 dn khoang 30 phut, quan sat dé vét luong
thic an thira nham han ché anh huong dén chét
luong nudc. Cac bé thi nghiém duoc suc khi lién tyc
va che luéi gitr nhiét d6 on dinh va tuong dong giita
cac nghiém thirc. Cin & day bé duoc hat dinh ki 3
ngdy/lan va thay nudc hang tuan (khoang 30%).
Luong Vi khuan duoc bd sung dinh ky nén c6 thé
han ché duoc su hao hut vi khuan qua thay nudc va
hut can.

2.3.3. Thu thdp sé liéu

Céc chi ti€u moi truong nhu nhiét do, pH va
ham lugng oxy hoa tan (DO) duoc theo ddi mdi
ngiy (sang va chiéu) bang may do da chi tiéu
HI9828 (Hanna, Rumani). Cac chi tiéu TAN, N-
NO,, PO,*, BODs va COD dugc xac dinh 5
ngay/lan theo phuong phap APHA (2017). Sau 30
ngay theo ddi, ca tra dugc thu dé danh gia ti 1& song
(SR), do chiéu dai, can khéi luong dé danh gia cac
chi tiéu ting truéng nhu ting truong tuyét doi va
twong dbi vé& chidu dai (DLG, SGRL); tang truong
tuyét ddi, twong ddi vé khdi luong (DWG, SGR) va
tang khdi lugng (WG) theo cong thirc sau:

— Ty l¢ séng (SR, %) = (s6 ca cudi thi
nghiém/sd cé bb tri ban dau) x 100%

— Tang truong tuyét dbi vé chiéu dai (DLG,
cm/ngay) = (L - L)/t

— Ting truong twong dbi v& chidu dai (SGRy,
%/mgay) = (Ln(Ls) — Ln(L;))/t x100

— Tang trong (WG, g) = Wi - W,

— Tang trudng tuyét déi vé khdi lwong (DWG,
g/ngay) = (Wr— Wi/t
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— Tang trudng tuong d6i theo khdi lwong
(SGR, %/ngay) = (Ln(Ws) — Ln(W))/t x100

Trong d6, Li va Wi la chiéu dai va khdi luong
ban dau cia ca bo tri, Lt va W 1a chiéu dai va khoi
lugng cua cé sau thi nghiém.

2.4. Xirly sb ligu

Céc s ligu thu thap duoc tinh gia tri trung binh,
dé‘léch ‘Chuﬁn va phan tich ANOVA moét nhén t0
Phan mém ’Excel phién ban 2010 duoc sir dung dé
tinh toan so liéu va so sanh cdc gié tri trung binh
gitra cac nghiém thac bang phan mém SPSS phién
ban 20.0 & muc p<0,05 bang phép thir Duncan.

3. KET QUA VA THAO LUAN

3.1. Bién ddng ciia cac chi tiéu chit lrgng nuéc

3.1.1. Nhiét do, pH va oxy hoa tan (DO)

Céc thong sb nhiét do, pH va ham luong oxy
hoa tan (DO) trong 30 ngay thi nghiém dugc trinh
bay trong (Bang 1). Nhiét d6 ghi nhan & cac nghiém
thirc chénh léch khong dang ké, trung binh tir 28,2
dén 28,3°C va dao dong giita sang va chiéu khong
qué 1°C. Theo Boyd (1998), nhiét d¢ thich hgp cho
su phét trién ciia ca nhiét doi 1a tir 26 dén 32°C. Ca
tra giéng c6 ngudng chiu nhiét rong khoang 16,7 -
40,8°C (Yén, 2003) va toi uu khoang 25 - 30°C
(Long, 2003). pH & cac nghiém thirc dao dong trung
binh tir 7,3 dén 7,4 va bién dong khong qua 0,5 don
vi trong ngay. Theo Loc (2009), pH trong cac ao
nudi dau vu dao dong khoang 7,08 - 7,23 va c6 xu
huéng giam vé cudi giai doan nudi tir 6,57 dén 6,95.
pH khoang 6,5 - 9,0 duoc cho la thich hop cho su
phat trién cua ca (Boyd, 1990). Ham luong oxy hoa
tan (DO) gitra cac nghiém thirc luén duge duy tri 6n
dinh 16n hon 4 mg/L va khong anh huéng dang ké
dén diéu kién sdng cua loai ca c¢6 co quan ho hap khi
troi (Browman & Kramer, 1985; Graham, 2011;
Podkowa & Goniakowska, 1998). Nhin chung, cac
thong s6 nhiét d, pH va DO déu nam trong ngudng
thich hgp cho ca va khac bi¢t khong cé y nghia gitia
cac nghiém thuc (p>0,05).

Bing 1. Bién dong nhiét dd, pH va oxy hoa tan (DO) trong thi nghiém

Théng sé _ Nghiém thirc

Doi chirng Chiing TV3.2 Ching CM3.1 Chiing CM3.1 va TV3.2
Nhiét do (°C) 28,240,2 28,3+0,2 28,3+0,2 28,3+0,2
pH 7,4+0,1 7,4+0,1 7,4+0,1 7,3+0,1
DO (mg/L) 4,6£0,1 4,6+0,1 4,5+0,1 4,5+0,1

Cic ky tir (a) giong nhau trén méi hang biéu thi cho sw khdc biét khéng c6 ¥ nghia thong ké (p>0,05).

3.1.2. Téng dam amon (TAN)

Tong dam amon (TAN) c¢6 xu huédng tich liy
trong khoang thoi gian thi nghiém (Hinh 1). Trong
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10 ngay dau, TAN & cac nghiém thic dao dong
khoang 0,128-0,252 mg/L. Tuy nhién, TAN & cac
nghiém thirc bé sung vi khudn tir ngay 15 dén ngay
20 dao ddng trung binh 0,176-0,308 mg/L va cao
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hon khong ¢6 v nghia (p>0,05) so vai nghiém thirc
dbi chuang (0,152-0,191 mg/L). Cudi giai doan thi
nghiém, TAN c6 xu hudng giam manh ¢ cac nghiém
thirc b6 sung khuan va sy khac biét khong c6 y nghia
giita cac nghiém thirc (p>0,05). Cu thé, ngay nudi
30, ham lugng TAN ghi nhan & nghiém thirc ddi
chung 1a 0,151+0,013 mg/L, trong khi d6 két qua
ghi nhan & cac nghiém thac bd sung chung TV3.2,
CM3.1 va bo sung két hop lan luot 14 0,144+0,019,
0,151+0,012 va 0,18540,056 mg/L. Trong nudi tdm,
viéc bd sung vi khuan Bacillus s& kich thich nhom
vi khuin nitrate héa (Nitrosomonas spp. va
Nitrobacter spp.) phat trién ty nhién tir 46 dan dén
giam ham lugng NH4*/NH; trong nudc (Ngén,
2012). Theo Boyd (1998), ham lugng TAN trong ao
nudi cao s& gay doc dén sinh vat va duy tri trong
nguong 0,2 - 2 mg/L 1a 1y tuong cho cac ao nudi
thay san. Nhin chung, ham luwong TAN giita cac
nghiém thirc khac biét khong co y nghia (p>0,05) va
nam trong ngudng an toan cho sy sinh trudng va
phat trién cua c4 tra.
3.1.3. Ham luong nitrite (N-NO2)

Ham Iugng nitrite (N-NO;’) ¢6 xu huéng tich luy
theo ngay nuoi. Cu thé, N-NO;™ tang manh trong 15

0,5
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ngdy dau thi nghiém & cac nghiém thire, dao dong
trung binh 2,259-4,221 mg/L & cac nghiém thic bd
sung loi khuan vao ngay 15, dac biét 1a cac nghiém
thirc b sung ching TV3.2 thap hon c6 ¥ nghia
(p<0,05) so véi dbi chimg (5,884+0,67 mg/L). Tuy
nhién, sau d6 N-NO7 & cac nghiém thuc c6 xu
huéng giam dan vé cudi thi nghiém va c6 sy khac
biét y nghia (p<0,05) giita nhém nghiém thic bd
sung loi khuan va ddi chimg. Két qua ghi nhan & cac
nghiém thirc bd sung dao dong trong khoang 2,007-
2,731 mg/L, trong khi d6 & nghiém thie ddi chiing
la 4,117+0,442 mg/L. Nghién ctru cta Lalloo et al.
(2007) cho rang cac chiing Bacillus B002 va B003
phan 1ap tir bun c6 kha nang lam giam ham lugng
nitrite trong nudc, han ché kha nang tich liiy dang
khi doc nay trong nudc. Nitrite gay doc dbi véi thuy
sinh vat do kha niang két hop véi haemoglobin (Hb)
thanh methemoglobin (MethHb) &c ché qua trinh
van chuyén oxy trong méau (Kiese, 1974).Boyd et al.
(1998) va Timmons et al. (2002) khuyén cdo ham
lugng nitrite trong ao nudi thuy san phai nho hon 1,0
mg/L 14n hoa tan (PO4®).
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Hinh 1. Bién dgng ham lugng TAN, N-NOz va PO4* trong thoi gian thi nghiém

Cdc ky tw giong nhaw trén ciing mét diém thi biéu thi cho sy khdc biét khong cé Y nghia thong ké (p>0,05).

Ham luong 14n hoa tan (PO4*) c6 xu huéng tich
Ifly theo thoi gian thi nghiém. PO4* ting nhe vao
gitra giai doan thi nghiém, dao d6éng trung binh
0,556-0,602 mg/L vao ngdy 15 va khong tim thay
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duogc sy khac biét y nghia théng ké (p>0,05) giita
cac nghiém thirc. Sau do, PO,* & cac nghiém thirc
tang cao vao cudi giai doan thi nghiém dat gié tri
trung binh 2,183+0,04 mg/L va khac biét khong co
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y nghia (p>0,05) gitra cac nghiém thic. Theo Boyd
(1998), trong ao ¢6 cho an, mot phan 1an trong thirc
an khong dwoc dong hoa boi sinh vat nudi di vao
nude lam ting ning suat thyc vat phu du. Thuc vat
phti du ¢6 thé hip thu nhanh lan tir trong nudc, vi
vay mot ti 18 16n caa 1an cung cip ao c¢6 thé di vao
té bao thuc vat phi du va thic ddy sinh truong.
Khoang 65% ham lugng 1an cung cap vao ao nudi
qua phan bon hay thirc an dugc tim thay trong bin
day ao chu yéu ¢ dang lan khong hoa tan (Boyd,
2001). Tuy nhién, trong diéu kién thi nghiém, bé
composit khong co sy hién dién ctia bun trong bé do
d6 1an hoa tan trong nud6ce chi bi tiéu hao chu yéu do
su hap thu cua thyuc vat thay sinh.

3.1.4. Tiéu hao oxy sinh hoc (BODs)

Tiéu hao oxy sinh hoc (BODs) bién dong déng
ké trong qua trinh thi nghiém (Hinh 4). Két qua cho
thiy BODs & nghiém thirc ddi chimg dat gia tri trung
binh 7,507+0,874 mg/L vao ngay 15 va cao hon cé
¥ nghia (p<0,05) so v&i nghiém thire bd sung khuan
két hop (4,08+0,323 mg/L), trong khi d6 BODs &
cac nghiém thirc bo sung chung TV3.2 va CM3.1
lan luot 1 5,5240,733 mg/L va 6,72+0,865 mg/L,
khac biét khong co ¥ nghia thong ké so voi nghiém
thiac bo sung két hop chung TV3.2 véi CM3.1
(p>0,05). Vo cudi giai doan thi nghiém, BODs dao
dong 6n dinh trong khoang 3,827-6,04 mg/L.
Nghién ciru cua Reddy et al. (2018) cho thiy ham
lwong BOD giam hon 90% khi b sung cac chung
Bacillus (B. subtilis, B. mojavensis va B. cereus) vao
ao nudi. BODs dugc sur dung nhu mét théng s6 danh
gia muc do 6 nhiém chét hiru co trong nudéc (Rajan,
2015). Ham lugng BODs trong nudc nhé hon 4
mg/L biéu thi nuéc sach, trong khi gia tri BOD ln
hon 10 mg/L cho thdy mic d6 mirc d6 6 nhiém cao
do sy hién dién cua cac vat chat hiru co phan hiy
trong nudc cao (McNeely et al., 1979). Theo Boyd
(1998), a0 nuéi thiy san dién hinh c6 gia tri BODs
tor 5-20 mg/L. Nhin chung, ham legng BODs &
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nghiém thtrc dbi ching vao cubi thi nghiém cao hon
S0 v6i cac nghiém thie bo sung khuén, nhung khac
biét khong co y nghia thong ké (p>0,05).

3.1.5. Tiéu hao oxy hod hoc (COD)

COD ¢ cac nghiém thirc dao d6ng 3,97-5,4 mg/L
trong 10 ngay dau thi nghiém va khac biét khong co
v nghia (p>0,05) gitra cac nghiém thirc. Sau do,
COD & céc nghiém thirc ¢6 xu hudng ting dén ngay
25, trong d6 nghiém thirc ddi ching cao nhat
(12,6+1,48 mg/L), khac biét c6 y nghia (p<0,05) so
vé6i nghiém thirc bo sung két hop chung CM3.1 va
TV3.2 (6,91+0,78 mg/L). Vao ngay 30, COD & cac
nghiém thic c¢6 xu huéng giam, riéng ddi chimng
(9,37+0,35 mg/L) cao hon c6 y nghia so vai nghiém
thirc b sung két hop (4,51+0,74 mg/L), nhung khéac
biét khong c¢6 ¥ nghia (p>0,05) so v&i nghiém thirc
b sung CM3.1 va TV3.2 (twong tng Véi 5,92+0,58
mg/L va 7,85+1,89 mg/L. Két qua nghién ctru nay
twong tu nghién cttu cua Ngan (2012). COD ciing
dugc sir dung dé danh gia mie d6 dinh dudng cua
nudc ao (Boyd, 1998). Nong do COD cua nuéc ao
c6 thé bién dong tir 10 dén 20 mg/L, théng thuong
thi dao dong 40 - 80 mg/L. Ham lugng BODs va
COD c¢é xu hudng tich lity trong sudt giai doan thi
nghiém. Ham luong COD & cac nghiém thuc bd
sung vi khuan thip hon khong dang ké so voi
nghiém thirc ddi chiung va nam trong khoang dao
d6ng thich hop cho sy phat trién cua ca. Trong mot
béo c4o tong hop caa Hlordzi et al. (2020), viéc bd
sung Bacillus gitip cai thién chat luong trong nudi
tréng thiy san dan dén BODs va COD thap hon so
v6i nghiém thie ddi chung. Diéu nay dwogc cho 1a
nhu cau DO dé phan huy luong vat chat giam do kha
ning s dung thirc an ciia ca tot hon va co thé
khoéng hoa cac vat chat hitu co boi nhom Bacillus
& mac DO thip hon. Nhin chung, COD ¢ cac
nghiém thtic bo sung ludn thap hon so voi nghiém
thirc d6i chung, nhung su khac biét c6 y nghia khong
dugc tim thdy ¢ cac nghiém thiic (p>0,05).

Hinh 2. Bién dong ham lwgng BODS5 va COD trong thi nghiém

Cdc ky t giong nhau trén cing mét diém thi biéu thj cho su khdc biét khong cé ¥ nghia thong ké (p>0,05).
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3.2. Ting truwéng va ti |¢ song cia ca tra

Tang trudng va ti 18 sbng cua ca tra sau 30 ngay
nudi dugc trinh bay trong (Bang 2). Cac thong so
tang truong vé chiéu dai cua ca tra nhu gia tang kich
¢ chiéu dai (LG), téc do ting truong tuyét ddi
(DLG) khéc biét c6 y nghia thong ké (p<0,05), cu
thé DLG cao nhat ¢ nghiém thiic bd sung két hop
chung CM3.1 va TV3.2 va thap nhat ¢ nghiém thic
d6i ching. Tuy nhién, su khac biét khong c6 y nghia
vé tdc do tang truong tuong dbi (SGRL) (p>0,05).
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Bén canh d6, cac thong s6 vé khdi lugng nhu ting
trong (WG) va tdc do tang trudng tuyét dbi, trong
dbi vé khdi lugng (DWG, SGR) khac biét cé y nghia
thong ké (p<0,05) giira cac nghiém thirc bd sung vi
khuan va ddi chimg. Tuy nhién, giita cdc nghiém
thirc bo sung vi khuan khong khac biét ¥ nghia
(p>0,05). Téc d6 ting truong twong doi vé khdi
luong (SGR) cao nhat ¢ nghiém thirc bo sung két
hop ching CM3.1 va TV3.2, trong khi d6 thap nhat
& nghiém thirc d6i chung (Bang 2).

Bing 2. Thong sb ting trwéng va ti 1 séng cia ca sau 30 ngay nudi

Théng s6 X ; Nghiém thife y

P6i chimg  Chiing TV3.2 Chiing CM3.1 Chiing TV3.2 va CM3.1
Chiéu dai ban dau (cm) 3,13+0,06 3,17+0,03 3,15+0,03 3,15+0,04
Chiéu dai thu hoach (cm) 6,6120,16° 6,96+0,14%® 6,64+0,1° 7,19+0,12
LG (cm) 3,48+0,22° 3,79+0,15%® 3,49+0,13° 4,04+0,112
DLG (cm/day) 0,116+0,007°  0,126+0,005®  0,116+0,004° 0,135+0,0042
SGR_ (%/day) 2,49+0,14 2,62+0,08 2,49+0,08 2,75+0,07
Khéi luong ban dau (g) 0,46+0,01 0,46+0,01 0,46+0,01 0,46+0,01
Khéi lwong thu hoach (g) 3,84+0,19b 4,4140,22% 4,35+0,13% 4,55+0,122
WG () 3,38+0,18° 3,93+0,28 3,9+0,15% 4,090,112
DWG (g/day) 0,113+0,006" 0,13140,0072 0,13+0,0052 0,136+0,0042
SGR (%/day) 7,09+0,12° 7,37+0,082 7,560,192 7,62+0,08?
Ti 18 séng (%) 83,8+1,9° 86,4+1,9 87,8+2,1% 93,3+2,12
Sinh khdi (kg/m?) 1,1940,04¢ 1,37+0,08b° 1,45+0,042 1,62+0,08?

Cdc ky tir (a, b, ¢) gidng nhau trén ciing mét hang biéu thi su khdc biét khéng cé y nghia (p>0,05).

So véi nghiém thirc ddi ching thi ti 1¢ song cua
ca dugc cai thién dang ké (p<0,05) ¢ cac nghiém
thirc bd sung vi khuén, dic biét 1a nghiém thic bd
sung két hop ching CM3.1 va chung TV3.2. Tuong
tu, sinh khéi ¢4 nudi & cac nghiém thic bd sung vi
khuin cao hon c6 ¥ nghia (p<0,05) so véi nghiém
thire dbi chimg va vuot tri ¢ nghiém thic bé sung
két hop. Theo bao céo cua Haque et al. (2021) khi
b6 sung Bacillus subtilis, B. licheniformis, va B.
pumilus (10" CFU/g) vei ti I¢ 0,2 g/kg thirc an gitip
nang cao ti I¢ song, toc do ting trudng ciing nhu hé
vi sinh duong rudt cia ca tra tir giai doan ca bot 1én
ca huong. Mot nghién ctu khac cua Hien et al.
(2014) trén c4 basa Pangasius bocourti cho thiy cac
thong s tang truong SGR, hé sé chuyén hoa thirc
an FCR va kha nang khang Aeromonas hydrophila
cua c4 dugc cai thién dang ké sau khi bd sung két
hop 2 g hop chit polysaccharide (LMWA) va 10
CFU/g vi khuan Lactobacillus plantarum cho mdi
kg thtc an. Loi ich cua viéc bd sung céc loi khuan
dugc cho 1a ¢o hoat tinh enzyme do lgi khuan sinh
ra gitip nang cao kha ning tiéu héa va hap thy dudng
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chat trong thirc an (Bairagi et al., 2002). Do d6, viéc
b sung cac chung khuin CM3.1 va TV3.2 khong
chi gop phan cai thién TAN, NO,", COD ma con gia
tang toc do ting trudng trén ca tra.

4. KET LUAN

B sung lgi khuian CM3.1 va TV3.2 gitp cai
thién dugc ham lugng TAN, N-NOy, dic biét la
nghiém thic bod sung két hop ching CM3.1 va
TV3.2. Bén canh do, ham lugng COD c6 xu hudng
giam & cac nghiém thirc bo sung vi khuan.

Téc do tang truong tuyét dbi cua Chleu dai va toc
d9 tang trudng tuyét dbi, twong ddi vé khbi luong, ti
16 sbng va sinh khdi ca dwoc cai thién dang ké &
nghiém thac bé sung két hop chung khuin CM3.1
vaTV3.2.

LOI CAM TA

Dé tai nay duoc tai trg boi Dy én Nang cr?:lp
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phu Nhat Ban.
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