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ABSTRACT

This study evaluated the development of Bacillus amyloliquefaciens in high salinity
conditions and effects of adding this bacteria strain into the culture medium of Artemia
franciscana. In the first experiment, B. amyloliquefaciens was inoculated at a density of 10°
CFU/mL in different salinities of 15%o (control treatment), 80%o, 85%o, 90%o, 95%0 and
100%o. Afier 10 days, the result showed that B. amyloliquefaciens could be able to grow and
develop at the salinity as high as 90%o (3.02 £0.01 log CFU/mL). The second experiment
determined the ability of B. amyloliquefaciens to improve environmental factors and bottom
sediment in Artemia culture condition at the salinity of 90%o, in the presence or absence of
muddy sediment. Artemia were cultured at the density of 100 ind./L and were fed with shrimp
feed (Number 0 nursing feed). Afier 15 days, the survival rate (74.8%) and the mating rate
(83.3%) in treatment supplemented with B. amyloliquefaciens, and without muddy sediment
were statistically different from those treatments without bacteria supplementation. In the
treatment with B. amyloliquefaciens and muddy sediment, Artemia reached higher length
(8.7mm) and higher fecundity compared to others (p<0.05), and the organic matter in the
bottom sediment was significantly decreased. The results showed that at salinity of 90%o, B
amyloliquefaciens can survive and develop normally, as well as can reduce the organic
matters in bottom sediment, improve the growth and reproduction of Artemia.

TOM TAT

Nghién ciru nay dinh gid sw phat trién ciia vi khudn Bacillus amyloliquefaciens ¢ diéu
kién dj mén cao va anh hwong ciia viéc bé sung vi khudn ndy trong méi truong nudi
Artemia franciscana. Trong thi nghiém 1, vi khudn B. amyloliquefaciens dwoc nudi ¢
cdc dé man 15%o (doi cht%ng), 80%o, 85%o, 90%0, 95%o va 100%o véi mdt do 10°
CFU/mL. Két qua sau 10 ngdy nuoi cho thdy vi khudn B. amyloliquefaciens ¢6 kha
nang sinh truong va phat trién ¢ dp man cao nhdt la 90%o (3,02+0,01 log CFU/mL).

Thi nghi¢m 2 nghién ciru kha nang cai thién cdc Yéu t6 méi truong nwdc va nén day
cuia vi khudn B. amylolzquefaczens trong diéu kién nuéi Artemia ¢ dg mdn 90%o, c6 nén
day bun hodc khong co nén ddy bin. Artemia dwoc nuoi voi mét do 100 con/L va cho
an bang thire an tom sii 6 0. Sau 15 ngdy nudi, ti I song ciia Artemia (74,8%) va ti le
bat cp (83,3%) & nghiém thirc b6 sung vi khudn B. amyloliquefaciens va khong co nén
day bun cao hon (p<0,05) so voi cac nghiém thicc khong bo sung vi khudn nay. O
nghiém thirc ¢6 bé sung vi khudn B. amyloliquefaciens va cé nén day bim thi Artmeia
dat chiéu dai (8,7 mm) va sikc sinh san cao hon so voi cdc nghiém thire khdc (p<0,05),
cing o nghiém thirc nay thi vigc b6 sung vi khudn di givp lam giam dang ké ham luong
chat hitu co trong bun day. Két qua thi nghiém cho thdy vi khuan B. amyloliquefaciens
6 thé ton tai, phdt trién & dp man 90%o, gop phan cdi thién nén ddy méi trong nudi,

sinh truong va sinh san cia Artemia.

Trich dan: Ngb T}}j Thu Thao, V6 Thi Kiéu Qiém, Nguyén Thi Phuong va Pham Thi Tuyét Ngan, 2016. Su
phat trién va anh hudng cua vi khuan Bacillus amyloliquefaciens trong moi trudng nudi Artemia &
d6 man cao. Tap chi Khoa hoc Trudong Pai hoc Can Tho. 45b: 101-111.
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1 GIOI THIEU

Vi khuén Bacillus spp da duoc sir dung nhu
mot ché phém sinh hoc gitp cai tién chét luong
nude nhd vao tic dung phan hiy cic hop chét hitu
co va lam giam sé lwong mam bénh tiép can voi
cac loai thuy san nudi. Theo Moriarty (1998) thi
ché pham sinh hoc (CPSH) chtta vi khuan Bacillus
phat huy hiéu qua trong viéc ngan chén cac loai vi
khuan phét sang Vibrio dua vao sy canh tranh giita
céc loai vi khuan va cac hop chit khang sinh khac
nhau do Bacillus tao ra. Nghién ciru gan day cho
thay, vi khuin c6 thé dugc sir dung nhu ngudn thirc
in bd sung thich hop cho Artemia khi viéc cung
clp tao khong dap ung du thic an cho quin thé
Artemia (Huynh Thanh Toi et al., 2013). Pong thoi
nhém vi khuan Bacillus ciing gitp cai thién su phat
trién cia 4u trung Artemia khang lai vi khuan
Vibrio alginolyticus gdy bénh (Abdelkarim et al.,
2010).

Nghién ctru ciia Ngé Thi Thu Thao va Nguyén
Thi Ngoan (2014) cho thay ty 1¢ séng ciia Artemia
dat cao nhét khi b6 sung dong thoi CPSH vio tao
va vao moi trudng nudi (94,3 3+ 0,6%), dong thoi
stic sinh san cua Artemia bién dong tir 100-126
phéi/con cai va dat cao nhét khi CPSH duoc bd
sung truc tiép vao méi trudng nudi Artemia & dd
min 30%o. Trong nghién ctru ctia Pham Thi Tuyét
Ngan va Tran Swong Ngoc (2014), ty 1é séng cua
Artemia & nghiém thic bd sung B37 (Bacillus
cereus) cung voi B41 (Bacillus amyloliquefaciens)
dat cao nhét (88%) va khac biét c6 y nghia so véi
khong bd sung vi khudn (66,7%). Trong thuc té,
Artemia thuong dugc nubi & do man cao (>80%o)
do dic diém phéan bd cua loai nhdm han ché tac
dong cua dich hai va sy canh tranh ctia céac loai an
loc khac. Cac nghién ctru vé sy phét trién va anh
huéng cua viéc bd sung vi khuan Bacillus trong
moi trudng nudi Artemia & d6 man cao van con
han ché. Mit khac, theo Verschuere et al., (2000)
nguyén tic chung dé img dung thanh cong vi khuan
hiru ich 1a nén str dung loai phan 1ap trén chinh méi
truong xuét hién cia chung va tng dung s& dat
hiéu qua cao hon. Nghién ctru ndy dugc thyc hién
nhim danh gi4 sy phat trién cta vi khuén Bacillus
amyloliquefasciens ¢ cac d6 man cao va anh huong
cua viéc bo sung vi khuan nay dén cac yéu t6 moi
truong, nén day, sinh truong va sinh san cua
Artemia trong qua trinh nuoi.

2 PHUONG PHAP NGHIEN CUU
2.1 Danh gia sy phat trién ciia vi khuéin
Bacillus amyloliquefaciens (B41) ¢ cac 4o mén cao

2.1.1 Nguon vi khudn thi nghiém

Vi khuan st dung cho ca 2 thi nghiém trong
nghién ctru nay 1a Bacillus amyloliquefaciens phan
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1ap tr a0 nudi tom su tai tinh Séc Trang va duogc
nudi cdy tai phong thi nghiém B mén Thuy sinh
hoc ung dung, Khoa Thuy san, Truong Pai hoc
Can Tho. Chung B. amyloliquefaciens dugc phuc
hoi trén moi truong Tripticase Soya Agar (TSA).
Sau d6 dugc tiép tuc nudi ting sinh bing modi
truong Luria Bertani (LB). P§ mén cia moi truong
nuoi tang sinh twong g voi cac d6 man (15, 80,
85, 90, 95 va 100%o). Sau khi nudi ting sinh, sinh
khdi vi khuan dugc thu bang phuong phap ly tim
trong 10 phat véi van téc 10.000 vong/phut. Mat
d6 vi khuan dugc xac dinh bang phuong phap do
OD tai budc séng 600 nm ciia may do quang phd
(Leonel et al, 2006). Mau dbi ching khong c6 vi
khuan dugc do dau tién va co gia tri bang 0. Dung
dich huyén phu vi khuin can do s& c6 gia tri OD
trong khoang 0,125 - 1,25. Theo tiéu chuin Mac
Farland gi4 trj OD bang 1 twong (mg mat do vi
khuan 1,2 x 10° CFU/ mL. Mat do vi khuén dugc
tinh theo cong thurc:

Mat d6 vi khuan (CFU/ mL) = 1,2 x 10° x OD
x ty 1¢ pha loang.
2.1.2  Phwong phdp bo tri thi nghiém

Thi nghiém 1 dugc thyc hién gém 6 nghiém
thirc, mdi nghiém thuc lap lai 3 lan véi d6 man lan
luot 14 15%o (ddi chimg), 80%o, 85%o, 90%o, 95%o
va 100%o. Cac binh thuy tinh nudi cay vi khuén c6
thé tich 2 Lit duoc gan suc khi va dugc b tri trong
phong c¢6 may diéu hoa nhiét do giit 6n dinh ¢
28°C trong suét thoi gian thi nghiém. Nudc nudi vi
khuan Bacillus duoc tiét tring ¢ nhiét do 121°C
v6i 4p sudt 1a 1 bar trong 20 phat. Vi khudn B.
amyloliquefaciens dugc bd tri véi mat do 10°
CFU/mL vao cac binh nu6i. Dinh dudng cho vi
khudn duoc bd sung bang thic n tom st s6 0 vao
ngay dau tién véi lidu lugng 150 mg/L. Thi nghiém
dugc thuc hién trong 10 ngay.

2.1.3  Thu thdp s6 liéu vé cdc yéu t6 méi truong

Céc yéu t6 moi truong nhu: pH dugc do truc
tiép bang may do pH hieu YSI 556,
ham lugng nitrite, TAN dugc kiém tra vao cac
ngay 1,3, 5, 7, 10 ctia qua trinh thi nghiém bang bo
test SERA, san xuét tai Puec.

2.1.4 Phuwong phdp xdc dinh mdt do vi khudn

Mat d6 vi khuan B. amyloliquefaciens dugc thu
cung thoi diém véi mau xéac dinh chat lugng nuae.
Chuan bi mdi truong cdy vi khuan va cac ong
nghiém chira 9 mL nuéc mudi sinh 1y (0,85%)
dugc tiét trang & 121°C trong 20 phut dé pha loéing
mau. Dung pipet hut 1 mL miu vao 9 mL nudc
mudi sinh 1y dé dat mat d6 pha lodng 107, tron déu
va dung pipet hiit 1 mL mau nudc & do pha lodng
10" cho vao éng nghiém c6 chtra sdn 9 mL nude
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mudi sinh 1y dé dwoc d6 pha lodng 102 Tiép tuc
thuc hién thao tac tuong tu dé duoc do pha loang
can dat. Sau khi miu duoc pha loang, sir dung
micropipete hiit 100 uL dung dich vi khuan cho
vao cac dia chira moi truong chuyén biét cho giéng
Bacillus, mdi d6 pha loang l3p lai 3 1an, sau do
dung que thuy tinh tan déu dén khi mau kho. Cac
dia da cdy vi khuan duoc dem i & 28°C trong 24 -
48 gi0, sau do dem ra doc két qua. S6 khuan lac
tong cong dugc dém trén nhiing dia petri co s0
khuén lac > 20 va < 200. Xéc dinh s lugong khuan
lac trong mdi dia moi truong va tinh gia tri trung
binh. M4t d6 vi khuan duogc tinh theo cong thuec:

Don vi hinh thanh khuén lac (CFU/ mL) = s6
khuan lac x d¢ pha lodng x 10

Cach xac dinh mat do vi khuin trong bun:
chuyén 1 g miu bun tir mdi binh thuy tinh nudi
Artemia sang dng nghiém chtra 9 mL nude mudi
sinh ly da tiét trung, tron déu béng may trC)n Vortex
khoang 1 phut dé dugc do pha loang 10, Sau d6
ldy tir mbi mau nay 1 mL dang dung dich huyen
phu vi khuan tai phan gitra ciia 6ng nghiém chuyén
sang mot ong nghiém d4 tiét tring chtra 9 mL dung
dich dugc do pha loing 102 Tiép tuc pha lodng
mau tuy thudc vao mat d6 vi khuén trong day bin
sau d6 thyc hién nudi cdy gidng nhu vi khuan trong
moi truong nudc.

2.1.5 Kiém tra kha ndng sinh bao tir

Kha ning sinh bao tor cua vi khuan B.
amyloliquefaciens & cac d6 mén khac nhau dugc
thuc hién bang phuong phéap nhuém Gram bao tur.
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Nho mot giot nude cét 1én lame, dung que cay nhat
mdt it vi khudn trai déu 1én giot nudc cat. Dé kho &
nhi¢t d6 phong, sau d6 ho ludt lame trén ngon Itra
dén cdn hai hodc ba 1an. Nho dung dich malachite
green 5% 1én vi khuén duge b dinh trén lame, dat
lame 1én cdc thuy tinh 25 mL chira nudc dang dun
sOi trén bép dién, thoi gian 5 phut, sau do rira sach
bang nudc may r0i dé kho ¢ nhiét do phong.
Nhudm tiép voéi dung dich safranin trong 45 gidy.
Quan sat duéi kinh hién vi ¢ vat kinh 100x, két qua
nhudm 13 bao tir bat mau xanh va thanh té bao bét
mau hong.

2.2 Nghién ciru sy phat trién va dznh huwéng
ciia viéc bo sung vi khuin B. amyloliquefaciens
trong moi truwdng nubi Artemia & ddo min cao

2.2.1 Vit liéu va phirong phdp bé tri

Ngudn nudc va bun bé tri thi nghiém duogc ldy
tir a0 nudi Artemia & Vinh Chau dugc hip tiét
tring & nhiét d6 121°C trong 20 phit truc khi bd
tri thi nghi¢m.

Tir két qua cia thi nghiém 1, tién hanh nghién
ctru anh huong cua viéc bd sung vi khuan B.
amyloliquefaciens trong mdi trudng nudi Artemia.
Trong thi nghiém 2 tat ca cac nghiém thic déu
nuoi Artemia va dugc bd tri véi d06 man cao nhét
ma vi khuan c6 kha ning phat trién & Thi nghiém 1
(90%o). Thi nghiém 2 gom 4 nghiém thtrc, mdi
nghiém thtrc dwoc 1ap lai 3 14n va kéo dai trong 22
ngdy. Bang 1 trinh bay cach b tri va ky hiéu cua
cac nghiém thuc thi nghiém.

Bang 1: Cach bd tri va ky hi¢u cic nghiém thirc thi nghi¢m

Nghiém thirc Ky hiéu Vi khuén B. amyloliquefaciens Bun day
1 Kb Khoéng b(f) sung Khoéng
2 Cb Khong bo sung Cé (day 5,0cm)
3 Kb+Bac C6 b6 sung Khong
4 Cb+Bac Co bo sung Co (day 5,0cm)

Artemia franciscana dugc ap né sau 24 gio va
b tri vao cac binh thuy tinh c6 thé tich 2 Lit voi
mat d6 1a 100 con/Lit. Hang ngay Artemia dugc
cho @n 2 14n vao lac 7 gio sang va 17 gio chidu.
Trong 3 ngdy dau, Artemia dwoc cho an tio
Chaetoceros (50.000 té bao/mL). K& tir ngay thtr 4
thirc an tom su s6 0 dugc cho an theo khau phan
tham khao cuia Nguyen Van Hoa (1993) véi don vi
tinh 1a mg/con/ngay nhu sau: Ngay 4: 0,0305;
Ngay 8: 0,0776; Ngay 12, 13: 0,1847; Ngay 14,15:
0,2215. Trude khi cho an, thirc dn dugc nghién qua
ludi 50 um, sau do trir trong tu lanh & nhiét d6 4 -
6°C va dugc thay mdi sau mdi 2 ngiy bao quan.

Vi khuan B. amyloliquefaciens dugc nudi tang
sinh dé thu sinh khoi va bd sung vao cac binh thay
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tinh nudi Artemia dinh ky 5 ngay/lan. Mat d¢ vi
khuan b6 sung 1a 10° CFU/mL.

2.2.2 Thu thdp cac chi tiéu Vé yéu té moi
truwong va mdt do vi khuan B. amyloliquefaciens

Céc yéu t6 moéi truong nhu pH duge do truc
tiép bang may do pH (YSI 556), ham luong nitrite
va TAN (NH4*/NH3) duge kiém tra sau mdi 5 ngay
bang bo test SERA (san xuat tai Dirc). Téng ham
luong chét hitu co trong nén day bun (TOM) duoc
xac dinh vao ngay 1 va ngay 15 cua qua trinh thi
nghiém theo phuong phap nung ¢ nhiét d§ 540°C
trong 2 gio.

Mau nuéc va mau bun duoc thu dé xac dinh
mat do vi khuan B. amyloliquefaciens vao cac ngay
1, 5, 10 va 15 cta qua trinh thi nghiém. Viéc xac
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dinh mat do vi khuan B. amyloliquefaciens dugc
thyuc hién tuong tu nhu Thi nghiém 1.

2.2.3 Thu thdp cdc chi tiéu vé sinh truong va
sinh sdn cua Artemia

Mau Artemia duge thu dé do chiéu dai vao
ngay 1, 5, 10, 15 ctia qua trinh thi nghiém. O ngay
nudi th 10 va 15 céc cap Artemia tham gia sinh
san duoc thu va tach ro1 con duc va con cai dé do
chidu dai coa con duc va céi, mdi lan thu 10
con/binh nuéi. Chiéu dai Artemia duge do tir dinh
dau dén tan cing cua dudi duéi kinh lap Olympus
(d6 phong dai tir 0,5-4,0) c6 gén tric vi thi kinh.

) S6 con Artemia con song Y mdi binh nuéi dugc
dém Vé(? ngay 1, 5, 10, 15 (jé xac dinh ’t}’/ 1€ §6ng.
Ty 1¢ song (%) = 100 x (S6 con con s6ng/SO con
tha ban dau).

Ti 1§ bz“it’ cap cua Artemia dugc xac dinh béng
cach dém sb cdp Artemia vao ngay thu 10 va 15
cua qua trinh thi nghiém.

Ty 1¢ bt cap (%) = 100 x (S cap/Sé Artemia
con song)

Sau khi Artemia bit cip va mang trimg, 15 con
cai/nghiém thirc dugc thu mau va mo tGi ap cua

Béang 2: Trung binh gia tri pH ciia cac nghiém thirc
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timg con dé dém sé phoi va xéc dinh ty 1& Artemia
cai sinh trung bao xac (%) va ty 1€ dé trimg/tong so
phoi (%). Qué trinh thu mau duogc tién hanh 4 lan
lién tuc, moi lan cach nhau 3 ngay.

2.3 Phwong phap xir li s6 li¢u

Str dung chuong trinh Excel dé tinh gia tri trung
binh, d9 léch chuan va v& d6 thi. Phan mém SPSS
16.0 dugc st dung d¢ so sanh thong ké cac gia tri
trung binh gitra cac nghiém thtc bang phuong
phap ANOVA mét nhén to va phép thir Duncan &
do tin cay p<0,05.

3 KET QUA THAO LUAN

3.1 Danh gia sy phat trién cia vi khudn
Bacillus amyloliquefaciens (B41) & cac d) man cao

3.1.1 Bién ddng cdc yéu té méi truong

Gia tri pH ¢ cac nghiém thic dao dong tu 8,0-
8,2 va khong co su khac bi¢t giita cac nghiém thurc
(»p>0,05). Theo nghién ctru ctia Briggs and Funge-

Smith (1994) thi ngudn nudc c6 pH dao dong
trong khoang 7,5 — 8,5 1a diéu kién t6i vu cho céc
nhém vi khuan tang truong.

A s Ngay thi nghiém
Do m3n (%) 1 3 5 7 10
15 8,040,00°  8,10+0,14° 8,15£0,07° 8,1540,07°  8,05£0,07°
80 8,0+0,14*  8,15+0,07° 8,200,147 8,20+0,00°  8,100,00°
85 8,040,000  8,10+0,00° 8,15+0,07° 820£0,14°  8,20+0,00°
90 8,0+0,14*  8,15+0,07° 8,20:£0,00° 8,03+0,00° 8,200,007
95 8,0+0,14*  8,10+0,00° 8,15+0,07° 825+0,07°  8,2040,14°
100 8,040,00°  8,10+0,14° 8,20:£0,00° 8,30+0,00°  8,2040,00°

Cdc gid tri trong ciing mot cft ¢6 chit cdi khdc nhau thi khdc biét ¢6 y nghia thong ké (p<0,05)

_ Ham luong TAN c6 xu hudng tang tr ngay 1
dén ngay 10, tuy nhién ¢ cac do man cao (>95%o)
thi ham Iuong TAN hau nhu tang rat it theo thoi
gian thi nghiém (Bang 3). & ngay dau bg tri thi
nghiem ham lugng TAN cao hon ¢ cac nghiém
thirc c6 d6 méan thap hon (15, 80 va 85%o) c6 thé vi

khudn B. amyloliquefaciens da thich ung nhanh
hon ¢ cac @0 man thap va bat dau phan huy dinh

dudng cung cp thanh NH4*/NH3 do viec thu mau
xac dinh vi khuan va lay mau nusc dugc thuc

hien trong cung met thsi gian.

Bang 3: Bién dong ham lwgng TAN (mg/L) trong 10 ngay thi nghi¢m

A< o Ngay thi nghiém
DY méin (%) 1 3 5 7 10
15 0,25+0,07° 0,65+0,07° 1,000,144 1,25+0,07¢ 1,55+0,079
80 0,15+0,07° 0,35+0,07° 0,70+0,14¢ 0,80+0,14¢ 0,90+0,14¢
85 0,15+0,07° 0,30+0,14° 0,55+0,07% 0,65+0,07" 0,75+0,07%¢
90 0,000,002 0,25+0,07° 0,40+0,142 0,55+0,07° 0,65+0,07°
95 0,000,002 0,15+0,07° 0,25+0,07° 0,25+0,07° 0,25+0,072
100 0,00+0,00? 0,1540,072 0,15+0,07° 0,15+0,07° 0,15+0,072

Cdc gid tri trong ciing mét cot ¢é chit cdi khdc nhau thi khéc biét ¢6 y nghia thong ké (p<0,05)
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O d6 man 15%o thi ham lugng TAN ngay cang
tang cao, co thé do ¢ d6 man th'?ip vi khuén phat
trién manh hon, qua trinh phan hity vat chét hitu co
sang NH4"/NH3 cang nhiéu hon. Két qua nay phu

hop véi nghién ctru bd sung cac dong vi khuan co
lgi phan lap trong ao nudi tdm su trong thoi
gian 40 ngay cua Pham Thj Tuyét Ngan va ctv.
(2011), cac tac gia ghi nhan ham luwng TAN
tdng nhanh vao tuan thu nhat va én dinh vao

cac tuan tiep theo.

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 45 (2016): 101-111

Ham lugng NO> ¢c6 gia tri bing 0 & tat ca cac
nghiém thtrc va trong sudt qua trinh thi nghiém. C6
thé do thoi gian cua thi nghiém ngén va vi khuén
Bacillus chi kip chuyén héa dam hiru co tao ra
NH4* , trong khi d6 v6i khoang thoi gian qua ngan
va thé tich nuoéi tuong dbi nh¢ thi nhém vi khuan
nitrate hoa chwa thé phat trién va sir dung NH4* dé
thyc hién qua trinh nitrite hoa sinh ra NO>". Giai
thich cho van dé nay trong nghién clru cua Pham
Thi Tuyét Ngan va ctv. (2011) cho rang cang vé
cudi thoi gian thi nghiém thi nhém vi khuén nitrate
hoa méi phat trién dé st dung TAN lam nguyén
liéu cho qua trinh chuyén hoa dam, do d6 ham
luong TAN ting nhanh vao 7 ngay dau thi nghiém
va sau d6 6n dinh dan.

Bing 4: Bién dong mat do vi khuin B. amyloliquefaciens (Log CFU/mL)

A< 1o Ngay thi nghiém
DY méin (%) 1 3 5 7 10
15 4,28+0,01¢ 5,14+0,02¢ 4,83+0,05¢ 3,93+0,02¢ 3,20+0,01¢
80 3,88+0,03¢ 3,98+0,01¢ 4,18+0,024 3,73£0,01¢ 3,11+0,02¢
85 3,70+0,04¢ 3,86+0,04¢ 4,10+0,02¢ 3,64+0,05¢ 3,07+0,02¢
90 3,63+0,04° 3,76+0,04¢ 4,03+0,02¢ 3,50+0,06° 3,02+0,01°
95 3,02+0,01° 2,68+0,04° 2,08+0,05° 0? 0?
100 2,42+0,02° 2,00+0,06° 0? 0 0?

Cac gia tri trong cung mot cot co chir cdi khac nhau thi khac biét co y nghia théng ké (p<0,05). Nhiing gid tri bang 0

biéu thi khong cé khudn lac trén méi trrong nudi cdy

Mat d6 vi khuan dwoc tinh toan va bd sung
bang nhau vao cac nghiém thirc thi nghiém, tuy
nhién do viéc 1dy miu dugc thuc hién sau khi b6
sung vi khuan 2 gid do d6 co su khac biét v& mat
d6 vi khuan gitra cac nghiém thirc (p<0,05) & ngay
bat dau thi nghiém. Mat d6 vi khuan B.
amyloliquefaciens giam dan khi d6 min ting dan.
So véi 95%0 va 100%o thi d6 man 15%o va 80%o,
85%0 va 90%o co mat do vi khudn cao hon, thoi
gian thich tng cua vi khuan B. amyloliquefaciens
tuong d6i nhanh hon, mat d6 vi khuén B
amyloliquefaciens 6n dinh qua cic lan thu mau.
Ngoai trir @ man 95%o va 100%o, mat do vi khuan
& cac do man thap hon déu ting tir ngay 1 dén ngay
5 va sau d6 giam & ngay thir 7 va 10 (Bang 4). Két

Hinh 1A: Khuin lac Bacillus 6 A0 man 15%. Hinh 1B: Bao t& Bacillus & do m
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qua nay cho théy réng d6 man 90%o 1a d6 man cao
nhat ma vi khuan B. amyloliquefaciens c6 thé phat
trién va d0 man nay dugc chon dé thyc hién Thi
nghiém 2 tiep theo.

3.1.2 Két qua nhuém Gram bao tir

Hinh 1 va 2 ching minh kha ning ton tai, phat
trién va kha ning sinh bao tir cua vi khudn B.
amyloliquefaciens & d6 man 15%o va 90%o. Khuan
lac Bacillus & @0 man 15%o co6 kich thudc 16n hon
so v&i & 90%o, hinh tron, mau tréng duc, bé mat
nhan tao thanh mang min lan trén bé mit thach.
Bao tir Bacillus hinh bau duc, & dd min 90%o bao
tir phinh to nhung ngan hon so véi dd man 15%o.

A ""/

Y.<

-~
I \q

miin 15%. (vat kinh 100x)
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Hinh 2A: Khuin lac Bacillus & ) min 90% Hinh 2B: Bao tir Bacillus & @ min 90%o. (vat kinh 100x)

3.2 Nghién ctru sy phit trién va anh huwéng
ciia vi khuan B. amyloliquefaciens trong mdi
trwong nudi Artemia & A min cao

Nhiét do & tat ca cac nghiém thirc it bién dong
va khong khac biét nhau (p>0,05), trung binh
26,7+0,8 °C vao budi sang va 30,240,6 °C vao budi
chidu. De Los Santos et al. (1980) cho ré‘lng nhiét
d6 thich hop cho sy phat trién cua Artemia tix 22-
35°C. Nhiét 6 qua thip (< 20 °C) Artemia s& sinh
truong cham hodc chét rai rac va nguoc lai nhiét do
qua cao (= 36 °C) ciing gy ra hién tuong chét rai
rac hodc c6 thé chét hang loat, lam giam kha nang

sinh san va sy phuc hdi ctia quan thé (Nguyén Vian
Hoa va ctv., 2005).

pH dao ddng tir 7,9-8,25 va khong khac biét
gitra cac nghiém thic (p>0,05). Theo Browne ef al.
(1991) pH thich hop dé Artemia phat trién t6t 1a 7-
8,5. Theo Chanratchakool (2003) cin khéng ché

pH dudi 8,3 nhim dam bao Su can bé‘mg ion cua do
kiém trong cac ao nudi giap xac. Nhu vdy, khoang
pH trong nghién ctru nay la an toan cho Artemia
trong qua trinh thi nghiém.

NH4" ¢6 xu hudng ting tir ngdy 1 dén ngay 10
cua qua trinh thi nghiém nhung gidm vao ngay thu
15 & tat ca cac nghiém thirc. O nghiém thirc khong
bd sung vi khuan thi ham lugng NH4* thap hon so
voi cac nghiém thuc KB+Bac va CP+Bac (Bang
5). Két qua nay phu hop v6i nghién ciru cia Pham
Thi Tuyét Ngin va Tran Swong Ngoc (2014) khi
ghi nhan ham luong TAN & cic nghiém thirc bd
sung vi khuan B. amyloliquefascines (B41) cao hon
nhiéu so v6i nghiém thtrc khong bd sung vi khuén.
Céc tac gia cho rang ching vi khuin nay di phat
huy dugc vai trd trong viéc phan huy vat chat hitu
co trong bé nudi tom thé chan tring (Litopenaeus
vannamet).

Bang 5: Bién dong gia tri pH, TAN va NOz trong cic nghi¢m thirc

2 in i . Ngay thi nghiém
Chi tiéu Nghiém thirc 1 5 10 15
Kb 8,15+0,07* 8,25+0,07° 8,15+0,07? 8,05+0,072
pH Cb 8,100,142 8,15+£0,07° 8,05+£0,07*  7,90+0,007
KP+Bac 8,15+0,07° 8,20:£0,00° 8,1040,00*°  8,00+0,14%
Cb+Bac 8,10+0,00° 8,15+£0,07° 8,05+0,07*°  7,90+0,00*
Kb 0,10+0,00? 0,35+0,07° 1,2040,00? 1,00+0,00?
TAN (mg/L) Cb 0,20+0,00% 0,50+0,00° 1,45+0,07° 1,25+0,07°
KBP+Bac 0,10+0,00? 0,95+0,07¢ 1,30+0,00° 1,00+0,00*
Cb+Bac 0,25+0,07° 1,10+0,00¢ 1,5540,07° 1,30+0,00°
Kb 0,00+0,00? 0,15+0,07° 0,45+0,07*  0,30+0,00?
NO» (mg/L) Cb 0,00+0,00* 0,10+0,00* 0,30+0,0®®  0,2040,00?
Kb+Bac 0,00+0,00* 0,35+0,07° 0,55+0,07°  0,40+0,00°
Cb+Bac 0,00+0,00* 0,25+0,07%® 0,55+0,07°  0,254+0,07*

Cdc gid tri trong cing mot cft ciia cing mot chi tiéu méi trwong cé chit cdi khdc nhau thi khéc biét cé ¥ nghia thong ké

(»<0,05)

Céc nghiém thirc khong bo sung vi khuén B.
amyloliquefaciens c6 ham lugng NO2™ thap hon cac
nghiém thic dugc bd sung vi khuan. Mat khac,

trong cung mot diéu kién c6 hodc khong c6 bd
sung vi khuén B. amyloliquefaciens thi ham luong
NOz ¢ nghiém thirc ¢6 bun day thap hon nghiém
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thirc khong c6 bun day, mac du khac biét khong cod
¥ nghia (p>0,05). Huynh Hiru Dién va ctv. (2015)
ghi nhéan téng dam amon (TAN) & 2 nghiém thirc
bd sung vi khuén Bacillus amyloliquefaciens (B41)
va Bacillus subtilis (B67) khong khac biét nhau
(p>0,05) nhung ludén cao hon so véi dbi chimg
(khong b6 sung vi khuan) Cac tac gia cho rang
viéc bd sung vi khuan B67 va B41 di c6 tac dung
lam tang qué trinh amon hoa tr d6 1am ham lugng
TAN ting dang ké trong cic bé nudi tom thé chan
trang. Ham luong TAN va NO: trong nghién ctru
ndy nam trong khoang an toan cho Artemia.
Nghién cuu cia Ng6 Thi Thu Théao va ctv. (2015)
cho thay khi nuéi Artemia & d6 min 90%o thi ham
luong TAN va NO: vao ngay thir 5 1a 1,08+0,12
mg/L va 1,04+£0,26 mg/L tang 1&én vao ngay thu 15
la 1,13£0,06 mg/L va 1,08+0,00 mg/L nhung
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Artemia van sinh truong binh thuong.

Mat d6 vi khuén Bacillus trong nudc O hai
nghiém thic c¢6 bd sung vi khuan B.
amyloliquefaciens tuong dbi 6n dinh ¢ ngay 1,
giam & ngay thir 5 va sau d6 ting dan 1én & ngay
thr 10 va 15. Nghiém thtrc khong bun déy c6 mat
d6 vi khuan trong nudc ludn cao hon nghiém thirc
cd bun day (Bang 6). O nghiém thirc ¢6 bun day +
bd sung vi khudn B. amyloliquefaciens mat do
ngay 10 la 3,42+0,08 log CFU/mL va tiang nhe vao
ngay 15 (3,58+0,02 log CFU/mL). Cac nghiém
thic khéng dugc bd sung vi khuidn B.
amyloliquefaciens khong phat hién vi khuédn nay
trong bun day tir ngay 1 dén 15. Két qua cho thay o
d6 min 90%o vi khudn B. amyloliquefaciens can
thoi gian khoang 10 ngay dé xam nhép va phat
trién trong nén day cua moi trudong nudi.

Biang 6: Bién dong mat do vi khuin B. amyloliquefaciens trong nwéc va trong bun (Log CFU/mL)

on . Ngay thi nghiém
Nghiém thirc 1 5 10 15
Kb 0* 0* 0? 0*
Trong nudce ¢b o o o o
Kb+Bac 4,95+0,04¢ 3,57+0,06° 3,88+0,04¢ 4,07+0,02°
Cb+Bac 4,59+0,00° 3,35+0,01° 3,71+0,02° 3,90+0,01°
Trong bun ¢b o o o 0
Cb+Bac 0* 0* 3,42+0,08° 3,58+0,02°

Cac gid tri trong cung mot cot cia cing mot chi tiéu cd chir cdi khac nhau thi khac biét co y nghia théng ké (p<0,05).
Nhitng gia tri bang 0 biéu thi khong co khuan lac trén moi truwong nudi cay.

Ham lugng TOM ¢ nghiém thuc CD+Bac giam
vao ngay cudi cia qua trinh thi nghiém
(4,55%0,23%) va khac biét (p<0,05) so v6i nghiém
thirc CP (7,3240,23%). Két qua cho thiy mat do vi
khuan B. amyloliquefaciens trong bun ting dan
theo thdi gian nudi lam cho qua trinh phan hay
chit hitu co dién ra nhanh hon nén ham luong chat
hitu co c6 xu hudng giam theo thoi gian (Bang 7).
Huynh Hitu Dién va ctv. (2015) bd sung cac dong
vi khudn Bacillus amyloliquefaciens (B41) va
Bacillus subtilis (B67) vao cac bé nudi tom thé
chan tring, sau 30 ngay tré di thi TSS & 2 nghiém
thac B67 va B4l gin nhu tuong duong nhau
(p>0,05) va thip hon (p<0,05) so voi dbi chimg
(khong bd sung vi khudn). Céc tac gia cho rang vi
khuan Bacillus B67 va B41 da phan hity nhanh hop
chat hitu co va lam giam dang ké luong chat hiru
co trong nude. Két qua nay ciing phu hop voi
nghién ctru cia Pham Thi Tuyét Ngan (2011) khi
dung vi khuén Bacillus B67, B41 va B9 v4i mat do
10° CFU/mL d& bé sung vao bé nudi tom su
thwong phdm thi ham luong TSS sau 90 ngiy &
nghiém thtrc d6i chimg (368 mg/L) cao hon so v&i
bd sung B67 (237 mg/L) hodc B41 (305 mg/L).
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Bing 7: Ham lwgng TOM trong bun day caa
cac nghiém thire (%)

Nghiém thirc Ngay 1 Ngay 15
Cb 7,77+0,36 7,32+0,23°
Cb+Bac 7,41+0,06* 4,5540,23°

Cac gia tri trong cung mét cot ¢o chit cdi khdac nhau thi
khac biét co y nghia thong ké (p<0,05)

Ty 1€ séng cua Artemia c6 su khac biét
(p<0,05) giita nghiém thirc bd sung va khong bd
sung vi khuan B. amyloliquefaciens, cu thé ngay 10
6 nghiém thuc CP 1a 65,8+1,53% va nghiém thuc
CD+Bac 1a 75,2+1,04%. Viéc bd sung vi khuan B.
amyloliquefaciens tryc tiép vao moi trudng da lam
cho Artemia dat ty 18 séng cao hon mot cach co ¥
nghia (p<0,05) so v6i cac nghiém thirc khac (Bang
8). Ty 1€ song ¢ hai nghiém thirc c6 bd sung vi
khuin B. amyloliquefaciens twong dwong véi
nghién ctru ciia Nguyén Thi Kim Phuong (2012),
trong d6 Artemia dugc nudi bﬁng cac loai thirc an
gém tao Chaetoceros, cam U men va thirc an tdm
st s0 0 dat ty 1¢ sdng tir 75,4 dén 85,6% sau 10
ngdy nudi. Artemia c6 thé in nhiéu loai thic an
khéc nhau véi kich c& cac hat dao dong trong
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khoang 25-50 um (Dobbeleir et al, 1980). Vi
khuén Bacillus khi duge bd sung vao méi trudng
nuoi, cd kha nang su dung céc hat thic an lam gia
thé cho qua trinh phat trién. Khi Artemia loc céc
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hat thirc dn c6 mang vi khudn dd dugc bd sung
thém ngudn dinh dudng cho qua trinh sinh trudng
va gop phan nang cao ty 1 song cta chung (Ngo
Thi Thu Thdo va ctv., 2015).

Bang 8: Ty 1¢ song ciia Artemia trong cac nghiém thirc thi nghiém (%)

. , Ngay thi nghi€ém
Nghiém Thure 1 5 10 15
Kb 100+0,00? 83,5+1,00° 67,7+1,76 59,3+1,26°
(@:5) 100+0,00? 82,541,002 65,841,532 56,241,532
KD+Bac 100+0,00? 89,3+1,61° 79,5+1,00¢ 74,841,614
CP+Bac 100+0,00? 90,0+1,50P 75,2+1,04° 68,2+1,53¢

Cic gid tri trong ciing mgt cgt c6 chit cdi khac nhau thi khdc biét ¢é y nghia thong ké (p<0,05).

Vao ngay nudi thir 9, Artemia c6 hién tuong bét
cip ¢ nghiém thic c6 bd sung vi khuin B.
amyloliquefaciens va s6m hon so véi nghiém thire
khong duoc bd sung vi khuan nay (p<0,05). Ty 1&
bt cip & nghiém thic KB+Bac va CD+Bac lan
luot la 83,3+6,36% va 80,3+6,90% vao ngay
nudi thir 15 va cao hon nhiéu (p<0,05) so v6i cac
nghiém thirc khong dwoc bo sung vi khuan
(Bang 9).

Bang 9: Ty 18 bit cip ciia Artemia (%) trong cic
nghiém thirc thi nghiém

Nghiém Ngay thi nghiém

thire 1 5 10 15
Kb 0 o0 0 0?
Cb 0 o0 0*  11,7+£2,022
Kb+Bac 0* 0* 6,27+£3,21° 83,3+6,36"
Cb+Bac  0° 0° 11,1£3,53°  80,3+6,90°

Cac gid tri trong cung mot cot co chif cai khdc nhau thi
khac biét co y nghia thong ké (p<0,05)

Chiéu dai Artemia bét diu c6 sy khac biét
(p<0,05) vao ngay nuéi thir 5 gitra nghiém thic
khong bd sung va c6 bo sung vi khuin B.
Amyloliquefaciens. Khac biét 6 nhit vao ngay thir
10 khi chiéu dai Artemia & nghiém thirc KB va CD
lan luot 1a 4,194+0,28 mm va 4,26+0,07 mm so véi
Kb+Bac va CbB+Bac la 6,43+0,17 mm va
6,55+0,06 mm (Bang 10). Cac két qua nay déu
thip hon so v6i nghién ctru ciia Nguyén Van Hoa
vd ctv. (2006) chiéu dai Artemia dat 6,81 + 1,32
mm vao ngay thu 9 cua qua trinh nudi nhung tuong
duong voi két qua nghién ctru cia Huynh Thanh
Toi et al, (2013) sau 15 ngay nudi chiéu dai
Artemia 1a 7,6 mm khi cho &n tdo Tetraselmis sp.
Néu so sanh cac nghiém thirc ¢6 bd sung vi khuan
thi chiéu dai ctia Artemia & nghiém thuc CD+Bac
(8,70£0,04 mm) dai hon so vo6i nghiém thuc
Kb+Bac (7,91£0,18 mm), tuy nhién khac biét
khong c¢6 ¥ nghia thong ké (p>0,05).

Bang 10: Chiéu dai Arfemia (mm) trong cac nghiém thirc theo thdi gian

n , Ngay thi nghiém
Nghiém thirc I 5 10 15
Kb 0,48+0,012 2,860,062 4,19+0,282 6,09+0,02°
Cchb 0,49+0,01* 2,97+0,10° 4.26+0,07° 6,16+0,06*
KP+Bac 0,49+0,012 3,63+0,23° 6,43+0,17° 7,91£0,18°
Cb+Bac 0,48+0,012 3,87+0,25° 6,55+0,06" 8,70+0,04°

Cdc gid tri trong ciing mét cot ¢6 chit cdi khdc nhau thi khéc biét ¢6 y nghia thong ké (p<0,05).

Chiéu dai trung binh clia Artemia cai khi bat
cdp sinh san & ngay thir 15 16n nhat & nghiém thirc
Cb+Bac (9,11+0,16 mm) va khac biét (p<0,05) so
v6i nghiém thuec KP+Bac (Bang 11). Trung binh
chiéu dai Artemia duc gitta KD+Bac va CP+Bac
khong c6 su khac biét (p>0,05). O lra tudi truong
thanh con cai c¢6 kich thudce 16n hon con duc. Asem
and Rastegar-Pouyani (2007) cho rang kich thu6c
khac nhau gitra con duc va con cai c6 thé giai thich
su thuan loi cho giao phéi, con cai mang con duc
trong sudt qua trinh giao phdi. Mat do vi khuan B.
amyloliquefaciens cao hon trong nén day bun cing
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v6i qua trinh chuyén hoa chét hitu co tét hon ¢ thé
da lam phong phu thém nguon thirc dn va giap cho
qua trinh dinh dudng cua Artemia hiéu qua hon.

Stic sinh san trung binh ctia Artemia cao nhat &
dot 2, trong d6 nghiém thirc CD+Bac 1a 64,9+2,99
phoi cao hon so voi cac nghiém thirc khac (p<0,05)
(Bang 12). Pham Thi Tuyét Ngan va Tran Suong
Ngoc (2014) nghién ciru bd sung cac loai CPSH c6
chta vi khuan Bacillus trong qué trinh nuodi
Artemia. Céc tac gia ciing thu duoc két qua 1a khi
b6 sung CPSH thi stc sinh san ctua Arfemia cao
hon so v&i khong bd sung Bacillus. Két qua nghién
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clru nay ciing tuong duong véi két qua cua Tran
Hiru Lé va Nguyén Van Hoa (2013) khi sir dung
cam gao U men va thic an tom st trong ao nudi
Artemia tham canh thi strc sinh san & nghiém thirc
bd sung cam gao G men thip nhét (42 + 9 phoi/con
c4i) va cao nhat (53 + 18 phoi/con cai) khi sir dung
thirc an tom sé 0. Tuy nhién, sirc sinh san cia
Artemia trong thi nghiém nay thip hon sic sinh
san cuia Artemia duge cho in bang tao tap (66 £ 16
phoi/con ci) va tao thuan Chaetoceros sp. (120 £
48 phoi/con céi) trong nghién ciru cia Nguyén Vin
Hoa va ctv. (2006).

Ty 1& Artemia sinh tring bao xac dat rat cao
qua cac dot thu mau, cao nhit ¢ dot thu tha 2
(100% cho ca hai nghiém thirc). Ty 1¢ Artemia sinh
tring dat cao din dén ty 1& tring bao xac
(TBX)/tong sb phoi ciing rat cao. Pic biét & dot
thu mau tht 3 ty 16 TBX/tong sé phdi & CP+Bac
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dat 95,0+8,66 phoi/dot. Két qua nay cao hon so voi
nghién ctru ciia Tran Hitu L& va Nguyén Vin Hoa
(2013) v6i s6 lugng phdi trimg bao xéac trung binh
ctia Artemia khi cho an bing cam gao G men (40,86
+ 9,51 phéi/con cai) va cho dn bang thirc an tom sd
0 (52,90 £+ 16,31 phoi/con cai).

Bing 11: Chiéu dai Artemia dwc va cai tham gia
sinh san (mm)

Nghiém Ngay thi nghiém
thire 10 15
Con duc Kb+Bac  6,31£0,03* 7,87+0,15*
i Cb+Bac 6,45+0,16*  8,05+0,14*
Con céi Kb+Bac  7,61£0,17* 8,63%0,11*
CP+Bac  7,76+0,11* 9,11+0,16°

Cc gia tri trong ciing mot cot cia cung mot chi tiéu c6
chir cai khdac nhau thi khac biét co y nghia thong ké
(p<0,05)

Bang 12: Cic chi tiéu lién quan dén sinh san ciia Artemia

o gen < . Ngay thi nghiém

Chi tiéu Nghiém thirc 3 16 19 22
St sinh sin (phoy/eon caiy | KDBac 10.8:1.71°  55.50201°  45.6:1.11° 1924139
p CD+Bac 16.74129°  64.042.99b  48.342.04° 22.141.36°
‘ . KD+Bac 50.97441.41°  100£0,00° _ 79.27+1.46° 80.7419.7°

” A~ A A ~ 0 9 b b b b b 9
Ty 1¢ TBX/tong s6 phoi (%0) -y g 25.40+1331°  100£0.00°  95.048.66> 78.5427.4%
) KD+Bac 60.0:40.0°  100£0.00° _ 80,050,00° 933%11.5°

9 ~ 0 b b b b b b 9
Ty 16 sinh TBX (%) CD+Bac 73341150 100£0.00° 933115 73.3£30.6°

Cic gid tri trong ciing mgt ¢t ciia ciing mét chi tiéu c6 chir cdi khdc nhau thi khdc biét cé y nghia thong ké (p<0,05).

TBX: Tring bao xac

Phuong thirc sinh san clia Artemia phu thudc
vao muc thic an, trong didu kién thic an it,
Artemia cai c6 kha nang phat trién co ché dé trimg
bao xac (Mohebbi, 2010). Tuy nhién, trong thyuc té
nudi Artemia ¢ rat nhiéu yéu t6 cung tac dong dén
su thay doi phuong thire sinh san nhu thire an, do
man, nhi¢t do, mat do quan thé, s6 lta dé trong chu
ky sinh san... Trong mot s6 nghién ciru vé bd sung
ché pham sinh hoc vao méi truong nudi Artemia
gan day thi ty 1& sinh trimg bao xéac ciing rat bién
d6ng. Ngo6 Thi Thu Thao va Ma Linh Tam (2013)
thu dugc ty 1€ sinh triing bao xac 1a 80% tuong tng
v6i viée bo sung Bacillus va Lactobacillus vao moi
truong nudi Artemia & 46 man 30%o. Ngd Thi Thu
Thao va Nguyén Thi Ngoan (2015) thu dugc ty 1¢
sinh trimg bao xéac 1a 58,3% khi bo sung Bacillus
subtilis ddng thoi vao tio va vao mdi truong nudi,
nhung ty 1¢ nay tang lén dén 100% khi chi b6 sung
B. subtilis vao mdi trudng nudi Artemia. B6 sung
ché pham sinh hoc c6 chtra nhom vi khuan Bacillus
vao moi trudng nudi Artemia vira tao ngudn thirc
an, vira ¢6 thé hd tro tiéu hoa thic dn vi ban than vi
khuén chtra cac loai enzyme tiéu hoa (Sugita et al.,
1997). Tuy nhién, khi xuat hién trong méi trudng
nudi Artemia voi mat do cao, vi khuén Bacillus ¢6
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thé 1a nguyén nhan tao ap luc vé khong gian séng
hodc ban than chung tiét ra nhimng chit hoa hoc
(Williams and Vickers, 1986; Sugita et al., 1997)
6 kha ning dan t&i nhiing dleu chinh tép tinh sinh
san cua Artemia. Nghién ciru vé mbi lién hé gitra vi
khuén véi dic diém sinh hoc sinh san cia Artemia
can dugc thuc hién dé co thé ung dung trong thuc
té nghé nuoi.

4 KET LUAN VA DPE XUAT

4.1 Kétluan

Vi khuan Bacillus amyloliquefaciens c6 kha
nang ton tai va phat trién & do man 90%o.

O d man 90%o, viéc bd sung vi khuan B.
amyloliquefaciens vao moi trudong nudi da lam
giam ham luong chat hitu co trong nén déy, ting
chidu dai, ty 16 song, ty 18 bit cip va sirc sinh san
cua Artemia franciscana.

4.2 Dé xuit

Thyc hién thém cac nghién ctru vé& anh huong
ctia vi khuén B. amyloliquefaciens trén Artemia vi
quy mo 16n hon dé tim hiéu kha ning tng dung
trong thyc té.
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