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TOM TAT

Bacillus subtilis RB.CJ41 la chiing vi khudn viing ré& cay hd tiéu, c6 hoat tinh khang ndm Fusarium sp. trong diéu
kién in vitro va ex vitro. Muc tiéu ctia nghién ctu la lwa chon diéu kién nhan nudi thich hop ching B. subtilis RB.CJ41.
Nghién ctru tién hanh khédo sat anh hwéng clia cac don yéu td méi treéng gdm ngudn C/N, ngudn cacbon, (NH4),SO.
va MgS0, dén mat dd va hoat tinh khang ndm Fusarium sp. clia chiing RB.CJ41. Két qua ghi nhan, ba dau, mannitol va
MgSO, tac ddng I6n nhat dén mat d6 va hoat tinh khang ndm clia chiing RB.CJ41. Phuong trinh bac hai mé ta sw phu
thudc ctia hoat tinh khang ndm Fusarium sp. vé&i ba bién khao sat cé dang “Hoat tinh khang ndm (%) = 11,66 — 0,9452A
+ 1,00B + 0,2713C — 0,5625 AB - 0,5625 AC — 0,0625 BC — 2,28A% — 2,73 B? — 1,84 C* dwoc xac dinh thong qua
phwong phap dap tng bé mat (RSM) — cAu trdc c6 tam (CCD). Két qua phan tich cho thay, khoang gia tri 7 g/l dén 8 g/l
dbi voi ba dau, 6 g/l dén 7 g/l dbi voi mannitol va 4 g/l dén 5 g/l dbi véi MgSO,4 dwoc xac dinh la khoang tdi wu dé thu
dwoc hoat tinh khang ndm cao khi nhan nuéi chiing vi khuén viing ré B. subtilis RB.CJ41.

Tu khéa: Bacillus subtilis, Fusarium sp., t6i wu héa, vi khuén vang ré.

Optimization of Cultural Conditions
for Rhizobacterium Bacillus subtilis RB.CJ41 Against Fusarium sp.

ABSTRACT

Rhizobacterium Bacillus subtilis RB.CJ41 isolated from black pepper has antifungal activity against Fusarium sp.
under in vitro and ex vitro conditions. The objective of the study was to select the appropriate culture conditions of the
strain B. subtilis RB.CJ41. The single effect of environmental factors including C/N source, carbon sources, (NH4),SO4
and MgSO. sources was investigated on the density and Fusarium sp antifungal activity of the strain RB.CJ41. The
results showed that bean residue, mannitol and MgSO4 had the greatest impact on density and antifungal activity of
strain RB.CJ41. Using Response Surface Methodology (RSM) - Central Composite Design (CCD), a quadratic equation
describing the dependence of Fusarium sp. antifungal activity with three survey variables was determined in the
form “Antifungal activity (%) = 11.66 — 0.9452A + 1.00B + 0.2713C — 0.5625AB — 0.5625AC — 0.0625BC — 2.28A% —
2.73B% — 1.84C2. Analytical results showed the optimal range for high antifungal activity of rhizobacterium B. subtilis
RB.CJ41 was 7 g/l to 8 g/l for bean residue, 6 g/l to 7 g/l for mannitol and 4 g/l to 5 g/l for MgSOa.

Keywords: Bacillus subtilis, Fusarium sp, optimization, rhizobacteria.

nhiéu nghién ctu da chi ra ring, cac bénh phat

1. DAT VAN DE sinh tir d4t thuong phic tap va khé quan ly (Ye

Fusarium sp. 14 loai nAm gay bénh trong dat
c6 kha niang hinh thanh bao tl 40 véi thanh day
nén dé dang song sot trong diéu kién khic nghiét
ma khong can c¢6 mit ctua cay ky chu (Huang &
cs., 2015). Chung gay thiét hai vé kinh t& trén
nhiéu loai nhiéu cay trong khac nhau. Vi vay,

& cs., 2020). Cho dén nay, cac chat diét ndm
nguén géc héa hoc nhu  prochloraz,
bromuconazol, propiconon va benomyl da dugc st
dung kha phé bién dé phong trit bénh do
Fusarium gay ra. Tuy nhién, phuong phap nay
thuong gay 6 nhiém méi trudng, anh hudng téi
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stic khde cia nguoi ndong dan va chat lugng san
pham giam do chita cac doc t6. Do vay, dé kiém
soat dugc bénh do ndm Fusarium sp. gdy nén la
thach thiic 16n d6i v6i san xuit noéng nghiép.
Hién nay, chién ludc an toan va bén viing nham
tang néng suat va l¢gi nhuan trong san xuit nong
nghiép 1a st dung cac tac nhan kiém soat sinh
hoc dé quan ly mam bénh thuc vat (Ye & cs.,
2020; Shafi & cs., 2017).

Nhiéu loai thudéc chi Bacillus nhu
B. velezensis, B. amyloliquefaciens,

B. thuringiensis, B. subtilis dugc xem nhu tac
nhan kiém soat sinh hoc c6 hiéu qua khang lai
nhiéu loai mam bénh thuc vat (Shafi & cs.,
2017). Trong s6 d6, Bacillus subtilis 14 loai dudc
nghién ctiu rong rai nhat hién nay (Rajkumar &
cs., 2018; Putri & cs., 2021). Ching c6 kha ning
d61 khang v6i ndm Fusarium sp. nhd vao kha
nang sinh ra cac hop chit khang nhu iturin A,
bacillomycin, fengycin, surfactin, bacilysin, tasA
macrolactin, bacillaene va mersacidin (Khedher
& cs., 2021; Zhu & cs., 2020; Vehapi & cs., 2022).
Chinh vi vay, ké thitia két qua nghién ctu tu
chuong trinh dé tai cAp Bo “Nghién ciu va tng
dung céng nghé sinh hoc trong phat trién bén
viilng cdy ho tiéu (Piper nigrum L.) ¢ Tay
Nguyén” sau khi phan lap va tuyén chon dudgc
ching vi khuén tiém nang Bacillus subtilis
RB.CJ41 tu vung ré cay hé tiéu cé hoat tinh
khang ndm Fusarium sp. trong diéu kién in vitro
va ex vitro (Trinh Thi Huyén Trang & cs., 2020),
nghién ctiu nay duge thuc hién nham t6i uu héa
diéu kién méi truong nhan nudi chiung B. subtilis
RB.CJ41 c6 hoat tinh khang ndm Fusarium sp.
lam co sé cho cac nghién ctu xac dinh cac hop
chat thii cap c6 kha ning khang ndm va san xuit
ché phidm vi sinh phong trit bénh do nidm
Fusarium sp.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Vi khudn Bacillus subtilis RB.CJ41
(Accession LLC602155) da duge phan 1ap ti ving
ré cay ho tiéu va bao quan & -80°C tai Vién
Cong nghé sinh hoc va Maéi trucng, Trucng Dai
hoc Tay Nguyén.
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Nam bénh Fusarium sp. F.TNUO1
(LC702439) dudc phan lap trén cay ho tiéu bi
bénh vang 14 chét cham do Vién Céng nghé sinh
hoc va Méi trudng cung cap.

2.2. Phuong phap nghién ciu

2.2.1. Phuong phap khdo sat anh hudng cia
don yéu t6 dén mat do va hoat tinh khang
nam Fusarium sp. cia ching B. subtilis
RB.CJ41

Chuén bi sinh khéi ndm Fusarium sp.: Ndm
Fusarium sp. dudgec nudi cdy trong 50ml méi
truong Potato glucose (PG) 16ng, & nhiét do
phong, téc d6 lic 150 vong/phut, thoi gian nubi
cdy 5 ngay, diéu chinh dé dat mat 6 107 CFU/ml.
Ly tam dich nudi cdy (4.000 vong/phiut trong
5 phit) thu cin chia sinh kho6i Fusarium sp. va
h4p kht trung 6 121°C, latm, thdi gian 15 phit
nham bat hoat n4m bénh.

Sinh khéi ndm Fusarium sp. st dung dé tién
hanh khdo sat ngudng t6i uu caa cac don yéu té
trong thanh phan méi trudng (Trinh Thi Huyén
Trang, 2022) bao gbm ngudén C/N, ngudn cacbon,
(NH,),SO,, MgSO, dén mat do va hoat tinh
khang ndm Fusarium sp. cia chting B. subtilis
RB.CJ41 va thay déi lan ludt tiing yé&u t6, ¢
dinh cac y&u t6 con lai. K&t qua nghién ctu cua
yéu td trudc sé dude st dung trong nghién ctiu
yéu to tiép theo.

Chuén bi sinh khéi vi khudn: Chung
RB.CJ41 dugc chuyén ti 6ng gidng vao binh
tam giac c¢6 chtta 50ml méi trucéng LB 1ong, pH 7
da hap kht trung 6 121°C trong 20 phit. Nubi
trén may lac véi téc do lac 150 vong/phit, thoi
gian nuéi 24h, diéu chinh dé dat mat do
10° CFU/ml. B6 sung 1ml dich vi khuén 6 mat
d6 nay khi thyc hién cac thi nghiém khao sat
ngudng t6i uu ctua cac don yéu to.

Ngudn C/N (8 g/l) bao gbm ba sén, ba dau,
banh dau, bot vo tém 14 cac ngudn thu nhan ti
ph& phu phdm néng nghiép va ngudn thuong
mai lam ddi chiing (cao thit/pepton = 5/3). Sau
khi lya chon dudc nguén C/N thich hop, khao
sat cac nong dd khac nhau 0 g/l, 4 g/l, 8 g/,
12 g/l va 16 g/l. Ngudn cacbon (2 g/l) bao gém
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glucose, galactose, sucrose, lactose, manitol. Sau
khi Iya chon duge ngudn cacbon thich hgp, khao
sat nong do khac nhau 0 g/l, 2 g/1, 4 g/1, 6 g/l va
8 g/l. Nong d6 khao sat cua (NH,),SO, va MgSO,
lan lugt 0 g/1, 2 g/1, 4 g/1, 6 g/l va 8 g/l.

Chi tiéu theo doi: khuén
(CFU/ml) va hoat tinh khang ndm Fusarium sp.

mat dé6 wvi

2.2.2. Phuong phap xac dinh hoat tinh
khang ndm Fusarium sp. tir dich nuéi ciy
ching RB.CJ41

Nubi c8y vi khuén B. subtilis RB.CJ41 c6 bd
sung sinh khéi ndm Fusarium sp. 6 diéu kién
nhiét d6 37°C, toc do lic 150 vong/phit trong 4
ngay. Dich nudi cay duge ly tam (13.000 vong/s
phit & 4°C) dé thu dich trong. Phan dich trong
nay dugc loc qua mang loc kich thuée 0,2um
nhim loai b6 vi khuén, sau d6 b8 sung vao méi
truong PGA va cdy ndm Fusarium sp. (dudng
kinh lcm) vao gitta dia petri. O dia doi ching,
nidm Fusarium sp. (dudng kinh lcm) dugc cay
vao gifia dia petri. Duong kinh tdn nam
Fusarium sp. dudc x4c dinh sau 7 ngdy nudi cdy
(Trinh Thi Huyén Trang, 2022). Hiéu suat doi
khang ndm bénh Fusarium sp. cua dich nudi
cay dudc tinh theo céng thiic Abott:

Cach tinh hiéu suit d6i khang:

AE (%) = [(C = T)/C] x 100

Trong d6: AE (antagonistic efficacy): hiéu
sudt d6i khang; C: duong kinh tdn ndm & dia
d6i chting; T: duong kinh tan ndm & coéng thic
thi nghiém.

2.2.3. Anh hudng ciia da yéu t6 méi truong
dén hoat tinh khiang nim Fusarium sp. ctia
ching B. subtilis RB.CJ41 bing phuong
phap dap ting bé méit (RSM) - cau triic cé
tam (CCD)

Qua két qua khao sat ¢ thi nghiém anh
hudng cta cac don yéu t6 dén hoat tinh khang
ndm Fusarium sp. cua ching B. subtilis
RB.CJ41. Nghién ciu da xac dinh dudc cac yéu
t6 moi trudng tac dong manh nhat dén hoat tinh
khiang ndm Fusarium sp. cua chung Bacillus
subtilis RB.CJ41 bao gbm ba dau, mannitol va
MgSO, Céac yéu t8 nay dude lua chon dé thiét ké

thi nghiém theo phuong phap dap tng bé mat
(RSM) - cau tric c6 tam (CCD).

Ham dap tng dudge chon 1a hoat tinh khang
ndm (%). Mé hinh t6i uu héa duge biéu dién
bing phuong trinh bac 2: Y = b0 + b1A + b2B +
b3C + b12AB + b13AC + b23BC + b11A?% +
b22B? + b33C2 Trong d6: b0 1a hé s6 hoi quy tai
tam, b1, b2, b3 1a cac hé s6 tuyén tinh; b1l, b22,
b33 1a cac hé s binh phuong; b12, b13, b23 la
cac hé sb tuong tac ctia tling cip yéu to; A, B va
C 14 cac bién doc lap.

2.4.3. Kiém dinh thuc té mé hinh t6i uu héa

Sau khi x4c dinh dudc hoat tinh khang nam
nidm Fusarium sp. ti& thi nghiém theo
RSM-CCD, nhap hoat tinh khing nim nim
Fusarium sp. vao ma tran dugc tao ti phaAn mém
Design-Expert 12.0.1.0 dé x4c dinh phuong
trinh hoi quy. Phadn mém sé du doan ham muc
tiéu 1a hoat tinh khing ndm Fusarium sp.
(HSDK %) dat gia tri cao nhat dya trén ba yéu t6
khao sat. Sau d6 thi nghiém kiém dinh gia tri mé
hinh du doan bing thuc nghiém véi 3 1an lap lai.

2.4.4. X1 1i s6'liéu

S6'liéu duge xt 1y bang phan mém théng ké
SPSS 22 vé61 P <0,05 va Microsoft Excel 2016.
Phan mém Design-Expert (phién ban 12.0.1.0,
Copyright©2016, Stat-Ease Inc., USA) theo mé
hinh CCD dugc st dung dé x4c dinh hé s6 xac
dinh tuong quan R? ctia phuong trinh héi quy va
dé xuat giai phap cho mé hinh t6i vu héa hoat
tinh khang ndm Fusarium sp. 6 quy md phong
thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia don y&u t6 dén mat do
va hoat tinh khang ndm Fusarium sp. cta
ching B. subtilis RB.CJ41

3.1.1. Anh huéng cua nguén C/N

Két qua & bang 3 cho thay, c6 su khac biét
vé méit théng ké gilia cac nghiém thic thi
nghiém. Nghiém thic st dung ba dau c6 mat do
vi khuén va hiéu suét d6i khang n&m bénh cao
nhat 1an luot gap tir 1,18-2,07 lan va 1,2-2,25
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14n so véi cac nghiém thtic con lai. Méi chung vi
sinh vat thuong c6 mot nguon C/N va néng do
thich hop cho su sinh trudng va phéat trién cting
nhu téng hdp cac hop chat thi cdp khang nidm.
Li & cs. (2019) da chi ra rang moi trudng téi uu
cua Bacillus spp. gom glucoses 20 g/l, bot dau
nanh 30 g/1, K,HPO, 1,0 g/l.

Két qua danh gia anh hudng ctia nguoén ba
dau dén mat d6 va hoat tinh khing nadm cua

chung B. subtilis RB.CJ41 dugc trinh bay 6 bang
4 cho thay, nghiém thiic mdi truong st dung
nong d6 ba dau 8 g/l c6 mat d6 vi khuédn cao nhat
gap ti 1,26-2,34 1an so véi cac nghiém thtc con
lai. Su khac biét nay c6 ¥ nghia vé mét thong ké
v6i P <0,01. Bén canh do, cling c6 su khac biét vé
mét thong ké (P <0,05) khi st dung nong do ba
dau 8 g/l, hiéu sudt doi khang nidm gip tu
1,31-2,33 14n so véi cac nghiém thtic con lai.

Bang 1. Gia tri ba dau, mannitol va MgSO,
dung trong phuong phap dap tng bé mit (RSM) - phuong phap ciu triac cé6 tam (CCD)

o Mirc
Tén yéu to
-a -1 0 +1 +a
A: Ba dau (g/l) 1,27 4 8 12 14,72
B: Mannitol (g/1) 2,63 4 6 8 9,36
C: MgSOq (g/l) 0,63 2 4 6 7,36

Bang 2. M6 hinh thuc nghiém theo phuong phap dap tng bé mat (RSM)
- ciu trac c6 tam (CCD) dé t6i wu héa hoat tinh khang ndm Fusarium sp.

STT A: Ba dau (g/l) B: Mannitol (g/l) C: MgSOq (gfl) HSBK (%)
1 -1 -1 -1 2,5
2 1 -1 -1 5
3 1 -1 7,5
4 1 1 -1 5
5 1 -1 1 5
6 1 -1 25
7 -1 1 1 7
8 1 1 1 5
9 -a 0 0 7,5
10 +a 0 0 2,5
11 0 -a 0 2,5
12 0 +a 0 5
13 0 0 -a 5
14 0 0 +a 7,5
15 0 0 0 12,5
16 0 0 0 12,5
17 0 0 0 12,5
18 0 0 0 10
19 0 0 0 12,5
20 0 0 0 10
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Bang 3. Anh hudng ctia nguén C/N dén mat db
va hiéu suit déi khang nAm bénh cta chung B. subtilis RB.CJ41

Ngudn C/N Mat dd VK (x10°CFU/ml) HSDK (%)
pC 44,00° + 2,00 12,50° + 2,50
B& dau 56,00 + 1,00 15,007 + 2,50
Banh dau 27,00°+ 5,00 9,16™ + 1,44
Bot san 47,33% + 6,65 10,00° + 2,50
Bot vo tom 38,33 +6,11 6,66°+ 1,44
CV% 6,51 8,34
p - x

Ghi chi: Trong cung mét cot, cdc chit cai khac nhau thé hién su sai khéac ¢é y
nghia théng ké theo trdc nghiém Duncan; **: P <0,01; * P: <0,05; DC: Déi ching,

HSDK: Hiéu suat déi khang.

Bang 4. Anh huéng ctia néng do ba dau dén mat do

va hiéu suit déi khang naAm Fusarium sp. ciia chting B. subtilis RB.CJ41

Nong d6 ba dau (g/l) Mat d6 VK (x10°CFU/ml) HSBK (%)
0 32,00 + 3,00 7,50 + 2,50
4 57,00 + 4,35 13,33° 1,44
8 71,66° + 3,05 17,50% + 2,50
12 55,33" + 4,50 12,50° + 2,50
16 41,66° + 2,08 9,16°+ 1,44
CV% 7,22 8,67
p - x

Ghi chu: Trong cing mét cot, céc chit cdi khdc nhau thé hién su sai khdc c6 y nghia
théng ké theo trdc nghiém Duncan; **: P <0,01; * P: <0,05; HSDK: Hiéu suét déi khang.

Bang 5. Anh huéng ctia ngudn cacbon dén mat do

va hiéu suit déi khang nam Fusarium sp. cua chung B. subtilis RB.CJ41

Ngudn cacbon Mat dé VK (x10°CFU/ml) HSBK (%)
Galactose 161,33°+ 3,51 10,00% + 2,50
Glucose 143,00° + 4,58 583"+ 1,44
Lactose 200,00" + 4,58 7,50° + 2,50
Sucrose 172,00° + 3,00 9,16 + 1,44
Mannitol 216,33%+6,11 12,5%+ 2,50
CV% 3,98 8,44
p X x

Ghi chi: Trong ciing mot cdt, cac chii c4i khac nhau thé hién su sai khéac c6 y nghia théng ké
theo tric nghiém Duncan; * P <0,05. HSPK: Hiéu suét déi khang.

1,08-1,51 14n so vdi cac nghiém thtc con lai. Su
khac biét nay c6 y nghia théng ké véi

Két qua tit bang 5 cho thay, mat d6 vi khudn P <0,05. Bén canh d6, hiéu suit d6i khang ndm
cao nhat ¢ méi trudng st dung mannitol gip tix (%) cia mannitol cling gdp ti 1,25-2,14 14n so véi

3.1.2. Anh huéng ctia nguén cachon
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cac nghiém thic con lai. Tuy nhién, trong nghién
ctiu cia Pham Tan Viét & cs. (2019) ghi nhan,
glucose 1a ngudn cacbon thich hgp cho kha néng
sinh téng hop cac hgp chat khang méc Fusarium
tit B. subtilis NN12. Eswari & cs. (2016) cting ghi
nhan chting Bacillus subtilis nubi cdy trong moi
trudng c6 bo sung glucose (2 g/l) sé tang ham
lugng cac chat hoat dong bé mat.

3.1.3. Anh hudng ctia néng dé mannitol

Két qua bang 6 cho thay, c6 su khac biét vé
miat thong ké gifia nghiém thic st dung
mannitol véi néng dod 6 g/l so véi cac nghiém thiic
con lai. Mat d6 vi khuén cao nhat g&p 1,37 lan so
v61 khong sti dung mannitol. Bén canh d6, khi st
dung mannitol 6 néng d6 6 g/l hiéu suat doi
khang gap tu 1,21-1,61 lan so véi cac nghiém
thtic con lai nhung khéng c6é su khac biét &
nghiém thtc st dung nong d6 mannitol 8 g/l.

3.1.4. Anh huéng ctia néng dé NH,(SO,),

Két qua bang 7 cho thdy, mat d6 vi khuédn
khoéng c6 su khac biét vé mit thong ké é nghiém
thtc st dung néng do NH,(SO,), 4-8 g/, cao
nh4t 6 nghiém thtc st dung néng d6 NH,(SO,),
6 g/l va thap nhat khi khéng st dung NH,(SO,),.
Mic du, c6 su tac dong cua NH,(SO,), dén mat
d6 vi khuin nhung khéng c6 su tac dong
NH,(SO,), dén hiéu suat d6i khang n&m
Fusarium sp.. Cu thé, khi khong st dung
NH,(SO,), hiéu suat d6i khang gap 1,15-1,72
1an so véi cac nghiém thitc con lai.

3.1.5. Anh hudng ctia néng dé MgSO0,

Két qua bang 8 cho thdy, mat d6 vi khudn
ciing nhu hiéu suit déi khang déu ting dan khi
sti dung nong d6 MgSO, tit 0 g/l dén 4 g/l sau d6
gidm dAn dén néng d6 MgSO, 8 g/l. O néng do
MgSO, 4 g/l mat do vi khudn gép 1,21-2,06 lan
va hiéu suat d6i khang gap 1,14 dén 1,85 1an so
v6i1 cac nghiém thic con lai.

Nhu vay, ching RB.CJ41 sinh trudng, phat
trién va c6 hoat tinh khang ndm Fusarium sp.
cao trong mdi trudng c6 nguén C/N hitu co 1a ba
dau néng do 8 g/l, ngudn cacbon 1a mannitol
ndng do 6 g/l; MgSO, 4 g/l; (NH,),S0, 6 g/l. Tuy
nhién, yé&u t6 tac déng 16n nhat dén mat do va
hoat tinh khang n&m cta chung B. subtilis
RB.CJ41 1a ba dau, mannitol va MgSO, Vi vay,
nghién ciu ti€p theo dude thuc hién nham danh
gia anh hudng cta ba yéu t& nay hoat tinh
khang ndm béing phuong phap dap ting bé mat
(RSM) - cau tric c6 tam (CCD).

3.2.2. Téi vu héa hoat tinh khiang ndm
Fusarium sp.

Anh hudng ctia ba dau, mannitol va MgSO,
dén hoat tinh khang nadm Fusarium sp. dudc mo
ta duéi dang moé hinh bac hai béi cac don vi duge
ma hoéa.

Y = 11,66 — 0,9452A + 1,00B + 0,2713C —
0,5625AB - 0,5625AC — 0,0625BC — 2,28A%-
2,73B? - 1,84C?; Trong d6, Y 1a hoat tinh khang
nidm (%), A 12 ba dau (g/l), B 12 mannitol (g/l),
C 1a MgSO, (g/).

Bang 6. Anh hudng néng do dudng mannitol dén mat dé
va hiéu suit déi khang naAm Fusarium sp. ciia chting B. subtilis RB.CJ41

Néng d6 mannitol (g/l)

Mat do VK (x10°CFU/ml)

Hiéu suét dbi khang (%)

0 122,33%+ 3,51 15,00" + 2,50
2 134,00° + 5,56 15,83+ 1,44
4 147,33° + 4,04 18,33+ 1,44
6 168,33% + 4,16 24,16%+ 1,44
8 150,00° + 2,64 20,00% £ 2,50
CV% 5.2

P

*%k

Ghi chu: Trong cting mot cot, cac chit cai khac nhau thé hién su sai khac c¢6 y nghia thong ké
theo trdc nghiém Duncan; **: P <0,01; HSDK: Hiéu suét doi khang.
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Bang 7. Anh huéng néng doé NH,(SO,), dén mat do
va hiéu suit d6i khang nidm Fusarium sp. cua chung B. subtilis CJ41

N&ng d6 NH4(SO.) (g/l) Mat do VK (x10°CFU/ml) HSDK(%)
0 110,00° + 7,00 25,83 + 1,44
2 119,33 + 2,08 15,00° + 2,50
4 122,67 + 3,21 19,16 + 1,44
6 133,33+ 5,85 22,50® + 2,50
8 124,33* + 7,02 20,00™ + 2,50
CV(%) 1,91 5,17
P o -

Ghi chi: Trong cing mét cot, cac chit cai khdc nhau thé hién su sai khac c6 y nghia théng ké
theo trdc nghiém Duncan; **: P <0,01; HSDK: Hiéu suét déi khang.

Bang 8. Anh huéng néng do MgSO, dén mat dé
va hoat tinh khang nadm Fusarium sp. ctia chuing B. subtilis RB. CJ41

Nong do MgSO, (g/l) Mat do VK (x10°CFU/ml) HSDK (%)
0 32,00° + 8,88 10,83° + 1,44
2 44,67™ + 3,51 12,50 + 2,05
4 66,00% + 3,00 20,00% + 1,44
6 54,33" + 3,05 17,50™ + 3,89
8 40,33°+2,08 14,16 + 2,05
CV(%) 6,95 6,67
P - -

Ghi chu: Trong cung mét cot, cdc chit cai khac nhau thé hién su sai khdc c6 y nghia théng ké
theo trdc nghiém Duncan; **: P <0,01; HSDK: Hiéu suét déi khing.

Bang 9. Phan tich ANOVA vé hoat tinh khang Fusarium sp.

Nhan t6 bthS?Lgmng df biﬂ'ﬁ”p%g‘g:g GiatiF  GiatiP ¥ nghia
M& hinh 226,61 9 25,18 13,89 0,0002 Y nghia
A - Ba dau 12,20 1 12,20 6,73 0,0267
B - Mannitol 13,75 1 13,75 7,59 0,0203
C - MgSO, 1,00 1 1,00 0,5545 0,4736
AB 2,53 1 2,53 1,40 0,2646
AC 2,53 1 2,53 1,40 0,2646
BC 0,0313 1 0,0313 0,0172 0,8981
A2 75,24 1 75,24 41,52 <0,0001
B2 107,16 1 107,16 59,13 <0,0001
c? 48,95 1 48,95 27,01 0,0004
Sy khéng phu hop 18,12 10 1,81
Pure Error 9,79 5 1,96 1,17 0,4320 Khéng y nghia
Total 8,33 5 1,67

244,74 19

Ghi chi: CV =19,30% ; R? = 0,9260; Pred — R? = 0,6229 ; Adj R? = 0,8593; Adeq Precision = 9,8752.
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Hoatinhkhang (%) 30 Surface . Hoatinhkhang (%)

30 Surface

%

& Manitol Q)
© Mg ()

Hoatinhkhang (%) 30 Surface

(©

8 Mantal )

Ghi chii: (A) tuong téc gitta ba ddu va mannitol; (B) tuong tac giiia ba ddu va MgSO,. (C) tuong tac gitta mannitol
va MgSO,.

Hinh 1. Bidu dé dap tng bé mit 2D va 3D
cta hoat tinh khang (%) theo cac cip yéu t6 anh huéng

Bang 10. K&t qua thuc nghiém anh hudng ctia ba diau, mannitol
va MgSO0, dén hoat tinh khang nidm Fusarium sp. cia dich nubi cdy vi khuian

Std A: Ba dau B: Mannitol C: MgSO, Ho’at tinrA) khang ) Hoat tl’nhA
(a/) (a/l) (a/l) li thuyet (%) khang thwc nghiém (%)
1 4 4 2 2,50 3,28
2 12 4 2 5,00 3,64
3 4 8 2 7,50 6,54
4 12 8 2 5,00 4,65
5 4 4 6 5,00 5,08
6 12 4 6 2,50 3,19
7 4 8 6 7,00 8,08
8 12 8 6 5,00 3,94
9 1,27283 6 4 7,50 6,78
10 14,7272 6 4 2,50 3,60
11 8 2,63641 4 2,50 2,26
12 8 9,36359 4 5,00 5,63
13 8 6 0,636414 5,00 5,99
14 8 6 7,36359 7,50 6,90
15 8 6 4 12,50 11,66
16 8 6 4 12,50 11,66
17 8 6 4 12,50 11,66
18 8 6 4 10,00 11,66
19 8 6 4 12,50 11,66
20 8 6 4 10,00 11,66
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Bang 11. Thuc nghiém hoat tinh khang ndm ti mé hinh

Chi tiéu Trung binh dy doan Std Dev n

Trung binh

0,
95% PI low thwc nghiém

SE Pred 95%PI High

Hoat tinh khang ném 11,6556 1,3462 5

0,868627 9,72021 11,75 13,591

Bang 9 cho thay, véi gia tri p cia mo6 hinh
nhé hon 0,0002 va gia tri P cta kiém dinh su
khong phu hgp la 0,4320 (khéng c¢6 y nghia
théng ké) & mtic ¥ nghia 5%, diéu nay cho thaiy
mo hinh c6 su phu hgp. Hé s6 xac dinh tuong
quan R? tinh dugc 1a 0,9260 cho thady c6 92,60%
s6 lidu thuc nghiém tuong thich véi s6 liéu tién
doan ctia mo hinh. Gia tri R? tién doan 1a 0,6229
phu hop véi R? diéu chinh 0,8593. Két qua xac
dinh hoat tinh khang duge thé hién trong bang
10 bing phuong phap dap tng bé mait - phucng
phap cdu tric c6 tdm st dung phan mém
Design - Expert 12.0.1.0. Hoat tinh khang cao
nhat dat 11,66% trong moi trudng c6 ham lugng
ba dau 8 g/l, mannitol 6 g/l va MgS0O, 4 g/l

Cac yéu to trong thi nghiém c6 su tuong tac
v6i nhau theo tiing cip yéu t6 va duge thé hién
trong biéu d6 dap tng bé mit dang 2D va 3D
(Hinh 1). Biéu @b dap tng bé mit trong hinh 1A
cho thay c6 su tuong tac gitia ba dau va mannitol
dén hoat tinh khang nidm Fusarium sp. khi
MgSO, dugc c6 dinh 14 4 g/l. Hoat tinh khéang
nim thay d6i va dat cuc dai khi ndng d6 cta ba
dau thay d6i tit 7 g/l dén 8 g/l va mannitol dao
dong trong khoang ti 6 g/l dén 7 g/l. Bén canh
d6, hinh 1B cling cho thaiy c6 su tuong tac gitia
ba dau va MgSO, dén hoat tinh khang nam khi
mannitol duge c¢6 dinh 6 g/l. Hoat tinh khang
thay d6i va dat cuc dai khi néng do ctia ba dau
thay d6i tit 7 g/l dén 8 g/l va MgSO, dao dong
trong khoang tu 4 g/l dén 5 g/l. Ngoai ra, hinh
1C ciing cho thay c6 su tuong tac gitia MgSO, va
mannitol dén hoat tinh khang khi ba dau dudc
¢ dinh 1a 8 g/l. Hoat tinh khang thay ddi va dat
cuc dai khi ndng d6 ctia mannitol thay déi tit
5 g/l dén 6 g/l va MgS0, dao dong trong khoang
tu 4 g/l dén 5 g/l.

Két qua thuc nghiém dé danh gia hiéu qua
ctia m6 hinh dudc trinh bay tai bang 11 cho thay
mo6 hinh hoan toan pht hgp khi hoat tinh khang
nam dat 11,75% nam trong khoang gia tri cho
phép 9,72% dén 13,59%.

4. KET LUAN

Nghién ciiu da xac dinh dudc ba yéu td cua
mdi trudng gém ba dau, mannitol va MgSO, anh
hudng dén mat do va hoat tinh khang nam
Fusarium sp. cua chung B. subtilis RB.CJ41.
Phuong trinh da thtic bac hai mé ta su phu thudc
ctia hoat tinh khang ndm Fusarium sp. vao céc
bién khao sat da dugc xac dinh c¢6 dang
“Y = 11,66 — 0,9452A + 1,00B + 0,2713C —
0,5625AB — 0,5625 AC — 0,0625 BC — 2,28A% —
2,73B% — 1,84C*. Khoang gi4 tri ctia ba dau,
mannitol vd MgSO, duge xac dinh 1an lugt 7 g/l
dén 8 g/l, 6 g/l dén 7 g/l va 4 g/l dén 5 g/l 1a
khodng t61 uu dé thu dudc hoat tinh khang ndm
cao dat 11,66% ctia vi khuén B. subtilis RB.CJ41.

Nghién cttu tiép theo cdn danh gia thém
anh hudng cac yéu to nhiét do, thoi gian, toc do
lic két hgp véi diéu kién téi vu néu trén nham
thu dudc cac hgp chit khang ndm cling nhu san
xuét ch€ phdm phong tri bénh do nim
Fusarium sp. gay ra.
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