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TOM TAT

Nghién clru dwoc tién hanh véi muc dich tim kiém céac ching vi khudn cé kha nang dbi khang véi ndm
Phytophthora spp., tac nhan chinh gay bénh chay gém trén cay cam. Tr 38 chiing vi khuan phan 1ap tir dét trébng cam
tai Hoa Binh va Tién Giang, da tuyén chon dwoc 01 ching vi khun ky hiéu LHB15 cé kha nang dbi khang manh véi
ndm Phytophthora citrophthora 18PMS va P. palmivora 17PMS. Dwa trén dac diém hinh thai va phan tich trinh tw doan
16S rRNA, chding vi khuan LHB15 dwoc xac dinh thudc loai Bacillus siamensis. Chaing B. siamensis LHB15 sinh trudng
tdt nhat & didu kién nhiét do 37°C va pH7. Chiang B. siamensis LHB15 cé khd ndng trc ché cao déi véi ndm
P. citrophthora 18PMS trong dat va trong ré cay cam sau 45 ngay x& ly. Két qué cho thay day Ia chang vi khuan déi
khang c6 ti&m n&ng (rng dung trong phat trién ché& phdm sinh hoc phong trir bénh chay gém trén cay cam.

T khoa: B6i khang, bénh chay gém, Phytophthora citrophthora, Phytophthora palmivora, Bacillus siamensis.

Selection of Potential Bacterial Strain
for Controlling Gummosis Disease in Citrus (Citrus sinensis)

ABSTRACT

The research aimed to identify potential biocontrol agents in controlling Phytophthora spp. that causes
gummosis disease of citrus (C. sinensis). Out of 38 strains isolated from the soil samples collected from Hoa Binh
and Tien Giang provinces, the strain LHB15 showed strong antagonistic activity against P. citrophthora 18PMS and
P. palmivora 17PMS. Analysis of morphological characteristics and 16S rRNA sequence, the strain LHB15 was
identified as B. siamensis. The optimal condition for the growth of B. siamensis LHB15 was determined in LB at 37°C
and pH 7. Testing the antagonistic activity against P. citrophthora 18PMS in greenhouse conditions showed a strong
reduction in the presence of fungi on soil and citrus roots after 45 days of treatment. The study indicated that the
B. siamensis LHB15 is a potential strain for controlling gummosis in citrus.

Keywords: Antagonistic activity, gummosis, Phytophthora citrophthora, Phytophthora palmivora, Bacillus siamensis.

nam 2021, v6i cac vung tréng cam trong diém

1. DAT VAN DE nhu Héa Binh, Tién Giang, Nghé An (Téng cuc

Cam 1a cAy &n qua quan trong nhit trén thé
gi6i v6i san lugng ude tinh 124.246 nghin tan
nim 2016 (Rajput & cs., 2020). O Viét Nam,
cam la cdy tréong quan trong véi dién tich
khoang 100 nghin hecta, san lugng dat 1.545,9
nghin t&n, tang 33,2% so v6i ndm trudc tinh dén
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Théng ké, 2021). Tuy nhién, nganh céng nghiép
cam luon phai d6i mit véi rat nhiéu tac dong
bat 1¢i clia cidc nhan t6 vd sinh va bénh hai.
Trong cic bénh hai trén cdy cam thi bénh chay
gébm mic dit 1a bénh méi ndi nhung c6 kha ning
gdy thiét hai 16n cho nang suit va chat lugng
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cam udc tinh giam khoang 10-30% n#ng suit
mdi nam (Mounde & cs., 2009). Nguyén nhan
gdy bénh 1a cac chung nidm thudc chi
Phytophthora s6ng trong dat. Bénh lay lan va
gdy hai tat cd bdo phan cua cdy, gy chay mu,
dic biét & cac vuon trong véi mat d6 day va kho
thoat nude. CAy bi bénh biéu hién triéu ching héo
ril vang a, sinh trudng kém va cay sé chét khi bi
nhiém bénh ning. Bénh chay géom 1a bénh c6 stic
tan pha cuc 16n va c6 thé lam cho vudn cy an trai
bi suy kiét hoan toan. Bénh dudgc ghi nhan thay &
90% vuon tréong véi ti 1é bénh trung binh 1 45%
(Mekonen & cs., 2015). Dé kiém soat bénh thi cac
loai thudc trtt ndm ndi hdp nhu metalaxyl va
fosetyl-Al thuong duge st dung va dat hiéu qua
cao. Tuy nhién, néu st dung cung loai thuéc
trong thoi gian dai sé xuat hién cic ching ndm
khéang thudc (Graham & Feichtenberger, 2015).
Hién nay, bén canh chién lugec nghién ciu phat
trién cac gidng khang bénh thi cic bién phap
sinh hoc nhu st dung dich chiét thuc vat dé kich
thich hé théng khang ctia cdy trong, vi sinh vat
d6i khang (n&m, khuén) 1a cac giai phap than
thién v6i moéi trudng, c6 hidu qua kinh té& va
hiéu qua cao trong quan 1y bénh chay gom. Mot
s6 vi sinh vat d6i khang hiéu qua da dudc
nghién c@u va tUng dung nhu Bacillus spp.,
Trichoderma viride, T. hamatum, T. harzianum,
T. lignorum,
Pseudomonas fluorescens (Jagtap & cs., 2012).
Dic biét, cac chung vi khuan thude chi Bacillus
14 d6i tugng dude quan tAm vi kha néng bao vé

Gliocladium virens va

cdy tréong khang lai cac bénh do ndm c6 nguén
goc trong dat gay ra (Jamali & cs., 2004). Chinh
vi vay, huéng tiép can cua nghién ciu hién nay
14 phan lap dudc cac ching Bacillus c6 kha ning
d61 khang v6i ndm Phytophthora spp. giy bénh
chay gom trén cdy cam. Day la huéng nghién
ctiu trién vong va c6 kha ning tng dung cao
trong thuc tién san xuat. Tuy nhién, cac nghién
ctiu, ting dung theo huéng nay trong quan ly
bénh chay gom trén cam van chua phéat trién 6
Viét Nam. Chinh vi vay, chiing t6i tién hanh
nghién ctu, phan lap, tuyén chon cac chiung vi
khuén thudc chi Bacillus d6i khang véi ndm gay
bénh chady gém trén ciy cam tai Viét Nam. Két
qua nghién ctiu sé phuc vu phét trién ché phdm
sinh hoc phong trit bénh chay géom trén ciy cam
tai Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Hai ching ndm P. citrophthora 18PMS va
P. palmivora 17PMS gay bénh chay goém trén
cidy cam phéan lap tai Viét Nam, dang dugc luu
giti tai Vién Bao vé thuc vat, duge st dung trong
nghién ctu dé danh gia kha nang d6i khang cta
cac ching vi khuan phan lap.

2.2. Phan lap va tuyén chon vi khuan déi
khang v6i nam Phytophthora spp.

MAau dat ti cac vung tréng cam cua tinh
Hoa Binh va Tién Giang dugc thu thap theo
phuong phap ctia Drenth & Guest (2004). Cu
thé, miu dat duoc 14y 6 3 diém cua ting cay
theo hinh tam giac déu trong d6 14y goc cay lam
trung tadm, sau d6 tron déu thanh 1 mau
(01 mau/cay). Mau dat 14y tai noi c6 ré to phat
trién va theo chiéu sau cua ré cach mat dat tu
0-20cm. Mbi vuon 14y 5 mau theo dudng chéo
goc. Mau thu thap ghi rd thong tin: ngay, dia
diém, tén chu vuon.

Céac chung vi khuén thudc chi Bacillus spp.
dugc phan 1ap theo phuong phap ctua Saidi & cs.
(2009). Can 5g dat thu thap va hoa trong 45ml
nuéc vo trung trong binh tam gidc. Binh mau
duge dun néng & diéu kién 80°C trong 10 phuit.
Dich huyén phu dudc pha lodng nhiéu lan va
cay trai trén méi truong LB déc va duge t 6 diéu
kién 28°C trong khoidng thdi gian 3-5 ngay
(Saidi & cs., 2009). Céac chung vi khuén duge lua
chon 1a cac ching c6 diac diém hinh thai dic
trung cua chi Bacillus. Cac chung lua chon dugc
lam thudn bing ciy ria liap di lip lai khuén lac
trén moi truong LB dic. Khuédn lac sau lam
thuan dugc luu giti trong 6ng thach nghiéng va
trong glycerol.

P& danh gia so bd kha nang déi khang cua
cac ching vi khuén, khéi thach chia ndm gay
bénh P. citrophthora 18PMS va P. palmivora
17PMS dugc cdy vao gitia dia petri chiia méi
trudng PDA. Vi khuén d6i khang dudc cdy 4 géc
xung quanh khéi thach chita ndm gay bénh va
cach vanh dia petri lem va dudc giii 6 diéu kién
30°C trong 7 ngay va tién hanh danh gia kha
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nang tc ché cua vi khudn d6i v6i ndm bénh.
Chung vi khuén c6 tinh d6i khang (ching tiém
ning) duge luu git va st dung cho nghién ctiu
tiép theo.

2.3. Panh gia hoat tinh déi khang cua vi
khuin da tuyén chon

Céc chtng vi khuén tiém nang da phan lap
dude danh gia hoat tinh d6i khang theo phuong
phap cua Zivkovi¢ & cs. (2010) dua trén kich
thuée vung tc ché ndm bénh (Zivkovi¢ & cs.,
2010). Chung vi khuén tiém ning dudc déng
nudi cdy véi ndm gy bénh theo kidu d6i xtng
hai bén trén dia petri chita méi truong PDA. Vi
khudn duge cdy cach vanh dia 1,5cm. Dia d6i
chiing chi cdy ndm bénh P. citrophthora 18PMS
va P. palmivora 17PMS. Dia thi nghiém dudc t &
diéu kién 30°C trong 12 ngay va tién hanh thu s6
lidu kich thudc viung tc ché véi ndm bénh (vung
nim bénh khong phat trién). Dua vao kich thuéc
nay phan loai hoat tinh d61 khang ctia cac ching
vi khudn nghién ctu. Hoat tinh d6i khang dugc
phan loai theo mic: d6i khang yéu (> 0-5mm),
d6i khang trung binh (> 5-10mm), d6i
khang manh (> 10-15mm), d6i khang rat manh
(> 15-20mm). Thi nghiém dugc lip lai 5 1an d6i
v6i mbi chung vi khuén.

2.4. Dinh danh chung vi khuan d6i khang
da tuyén chon

Dé tién hanh dinh danh ching vi khuén c6
hoat tinh d6i khang, tién hanh phan tich trinh
tu 16S rRNA. DNA téng s6 cta cac chung vi
khuin tuyén chon dudc tach chiét bang
GeneJET Genomic DNA Purification Kit
(ThermoFisher Scientific) theo huéng din cua
nha san xudt. Trinh ty 16S rRNA dugc nhan lén
bing cap méi 27F (5-AGAGTTTGATCCTGGC
TCAG-3) va 1492R (5'-GGTTACCTTGTTAC
GACTT-3). San phdm PCR dudc dién di trén
gel agarose 0,8%, tinh sach va gidi trinh tu. Két
qua giai trinh ty 16S rRNA cta ching tuyén
chon dugc can trinh ty trén Ngan hang Gen nho
cong cu Blast (https://blast.ncbi.nlm.nih.gov/
Blast.cgi). Cay phan loai dugdc xdy dung bing
phan mém MEGAS.

1068

2.5. Nghién citu mét s6 dic diém sinh trudng
ctia chung vi khuan B. siamensis LHB15

Tién hanh danh gia kha nang déng héa
nguén cacbon, kha niang yém khi, khii nitrate,
phan gidi cellulose, anh hudng ctia nhiét do va
pH dén kha ning sinh trudng cua ching
B. siamensis LHB15.

- Kha ning doéng héa ngudn cacbon cua
B. siamensis LHB15

Chung vi khuén B. siamensis LHB15 dugc
nudi cdy trén méi trudng LB. Sau dé chuyén
tiing khuén lac don vao 6ng nghiém chia 5ml
moi truong khoang co ban (NH,),SO, (2,0 g/);
MgSO,.7H,0 (0,2 g/l): NaH,PO,H,0 (0,5 g):
CaClL,.2H,0 (0,1 gll); K,HPO, (0,5 g/l)) c6 b
sung cac nguodn
D-glucose,
Maltose véi nong d6 1%. 6ng dé6i ching 1a dng
khong b6 sung vi khuén. Sau 3 ngay, tién hanh

cacbon khac nhau nhu:

Saccarose, tinh bot, Glycerol va

nhé dung dich Bromothymol blue vao trong méi
trudng, néu moi trudng chuyén td mau xanh
sang mau da cam hoidc mau vang nhat la vi
khuén c6 kha nang déng héa ngudn cacbon.

- Kha ning st dung nitrate

Chung vi khuén B. siamensis LHB15 dudc
nudi trén moi truong LB. Sau d6 chuyén khuén
lac don vao 6ng nghiém chéa 5ml méi truong
chon loc (meat extract 5 g/l; peptone 10 g/l,
KNO, 1 g/1, pH = 7,0). 6ng vi khudn dugce nudi
cdy trong méi truong chon loc dugc 01 6 diéu kién
28°C trong 3 ngay. 6ng d6i1 chting 14 6ng khong
bé sung vi khudn. Sau thoi gian nudi cdy, thi
hoat tinh 1an lugt véi 1 giot dung dich thudc thi
Griess va 1 giot dung dich thuéc thi
Diphenylamine. Sau khi b3 sung thudc thi
Criess, néu dung dich nudi ciy chuyén mau (do,
héng, da cam hay nau) 1a biéu thi c6 nitorite,
ttc 1a vi khuén c6 kha ning khi nitrate. Néu
dich nu6i cdy khéng chuyén mau, thém 1-2 giot
thudc thi Diphenylamin dé kiém tra su c6 mét
cta nitrat. Dung dich chuyén mau xanh lam
dudc hiéu vi khuén khong khi nitrate.

- Kha nang sinh trudng trong diéu kién
yém khi

Chuén bi cac 6ng nghiém chtia 5ml moi
truong chon loc (Peptone (2 gfl), NaCl (5 g/l),
KH,PO, (0,3 g/l), Bromothymol blue (1%),
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pH = 7,0) va 0,5ml dung dich glucose 1%. Sau d6
tién hanh cdy ching vi khuén B. siamensis
LHB15 vao 6ng méi trusng. Tiép dén, bs sung 1
16p paraffin da hap khi trang day 5 mm dé tao
diéu kién ky khi va dugc 0 § diéu kién 28°C trong
3 ngay. Néu éng méi trudng chuyén tit mau ti
xanh 14 sang mau da cam, mau vang nhat hay
mau xanh nudc bién thi d6 1a vi khuén yém khi.

- Xac dinh kha ning phan giai cellulose

Chung vi khuén B. siamensis LHB15 dugc
nudi cdy trén méi truong khoang (1 g/l NH,NO,,
05 gl KHPO, 05 gl KH,PO, 05 gl
MgSO,.7H,0, 1 g/l NaCl, 0,1 g/l CaCl,, 0,02 g/l
FeCl,, 0,05 g/l yeast extract, 15 g/l agar, pH = 7,0)
¢6 b sung 1% Carboxymethyl cellulose (CMC).
C4y ch&m diém vi khuéin méi hoat hoéa trén dia
petri chta méi trudng da dude chuédn bi va 4
trong diéu kién 30°C. Sau 5 ngay, st dung thudc
tht Lugol dé x4c dinh kha ning phan gidi CMC
ctia vi khuéin. Thi nghiém dudge lap lai 3 1an.

- Anh hudng ctia y&u t6 nhist d6 dén kha
nang sinh trudng cta vi khuin

Chung vi khuén B. siamensis LHB15 dugc
cay trén méi truong LB dic va nubi cdy cac miic
nhiét d6 22, 25, 30, 37 va 55°C. Kha ning sinh
trudng cta vi khudn duge danh gia sau hai ngay
nudi cay.

- Anh hudng ctia pH d&n kha ning sinh
trudng cua vi khudn

Chung vi khuén B. siamensis LHB15 dugc
cdy trén moi truong thach dia LB v6i cac miic pH
5, 7,9 va 11. Danh gia kha ning sinh trudng cta
vi khuén dua trén sinh khéi cia vi khuén sau
hai ngay nuéi cdy (Nguyén Lan Diing, 2014).

2.6. Panh gia kha nang kiém soat nam
P. citrophthora 18 PMS ctia ching vi khuin
B. siamensis LHB15 trong diéu kién
nha luéi

Dé danh gia kha ning kiém sodt ndm
P. citrophthora 18PMS cta chung vi khuén
B. siamensis LHB15, tién hanh so sanh hiéu lyc
kiém soat ndm cta ching nay véi cac cong thic
xt ly khic nhau trén ciy cam long vang sach
bénh 1 nam tudi. CAy cam dugc tréng trong bau

cing dat va gia thé (2kg gia thé/bau) va dat
dugc lay nhiém chung nadm P. citrophthora
18PMS (7ml dung dich bao té ndm/bau v6i nong
d6 10* du dong bao ti/ml) 50 ngay trude khi xt
Iy. Cac coéng thiic xt 1y dude b tri nhu sau:
Cong thtc 1: Chung vi khudn B. siamensis
LHB15 dudc nudi cdy trong 3 ngay trén gia thé
gao da duge hap khi trung dé dat dén mat do
10® cfu/g. Hoa 1,1g gia thé gao c6 chta chung vi
khudn B. siamensis LHB15 vao nudc va tudi
dich vao trong bau dat da dudc 1ay nhiém bang
nim P. citrophthora 18PMS. Céng thtic 2 va
cong thiic 3 dudc tién hanh tuong tu nhung thay
ching vi khuidn B. siamensis LHB15 bing ché&
phadm chtta ndm Trichoderma (TRICO-DHCT)
(v6i lugng st dung 0,42 g/bau) hoic hoat chat
Metalaxyl (Acody 35WP) (véi liéu lugng st dung
0,022 ml/bau), tuong tng. Cong thic 4 (doi
chiing) khéng bé sung vi khuén hay tic nhan tc
ché& khac. Tién hanh danh gia ti 1& canh hoa
hong mat mau c6 ndm Phytophthora trong dat
va ré cidy cam dugc danh gia trudc va sau xu ly
30 va 45 ngay (Erwin & Ribeiro, 1996). Hiéu luc
phong chéng ndm bénh dude tinh tai thoi diém
30 va 45 ngay sau xu ly theo cong thiic
Henderson-Tilton:

TaxCb
HQ(%)=|1- 100
Q%) ( Cabe]X

Trong d6: Ta: Ti 18 % canh hoa mat mau c6
Phytophthora sau xu 1y (SXL); Tb: Ti 1é % canh
hoa mé&t mau c6é Phytophthora trudc xu ly
(TXL); Ca: Ti 18 % canh hoa m&t mau cb
Phytophthora d6i chiing SXL; Cb: Ti 1&é % canh
hoa mat mau c6 Phytophthora d6i chiing TXL.
S6 lidu dudc tinh toan bing Excel va xt 1y thong
ké bing phan mém Statistics 9.1.

3. KET QUA VA THAO LUAN

3.1. Phan lap va tuyén chon so b6 vi khuin
d6i khang nAm bénh Phytophthora spp.

Ti 221 mau dat trong cam thu thap ¢ Hoa
Binh va Tién Giang, ching téi tién hanh phan
lap dugc 38 chung vi khuén va danh gia so bo
kha nang d6i khang véi ndm P. citrophthora
18PMS va P. palmivora 17PMS (Bang 1).
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D61 véi ching ndm bénh P. citrophthora
18PMS c6 3/22 chung vi khudn phéan lap trén
d4t Hoa Binh va 1/16 chting vi khuén phéan lap
trén dat Tién Giang c6 tiém nang ddi khang.
Déi véi chting ndm bénh P. palmivora 17PMS,
¢6 5/22 ching vi khuédn phén 1ap trén dit Hoa
Binh va 1/16 chung phan lap trén dat tién

Giang c6 tiém nang d6i khang. Nhu vay, qua
khao sat so bo c6 06 chung tiém nang c6 kha
ning d6i khang véi ca hai ching ndm gay bénh
la B1, B2, B7, LHB15, LHB31 va LHB41.
Céc chung vi khudn tiém ning nay la nguén
vat liéu dé danh gia kha ning d6i khang véi
nam bénh.

Bang 1. Tuyén chon so bd vi khuan d6i khang v6i nAm bénh Phytophthora spp.

Sé lwgng ching vi khuan ddi khang voi

Ngudn Téng sb Kha nang Ky hiéu cac ching cé
danh gia chung vikhuan  doi khang P. citrophthora 18PMS P. palmivora 17PMS tiem nang doi khang
Méau dat 22 + 3 5 LHB31, LHB41, B1,
Hoa Binh 19 17 B2, B7
Méau dat 16 + 1 1 LHB15
Tién Giang 15 15

Ghi chii: (+): Cé tiém néng doi khang; (-): Khéng cé tiém néng déi khang.

Ghi chii: A: Chiing vi khuén khéng c6 tiém ning déi khdng, B: Chiing vi khuén c6 tiém néang déi khang véi nAm bénh.

Hinh 1. Tuyén chon s b ching vi khuan
c6 kha nang do6i khang véi ndm P. citrophthora 18PMS

Bang 2. Hoat tinh d6i khang v6i nAm bénh Phytophthora spp.

» . A o R - N A A .
cua cac chung vi khuan tiém ning sau 12 ngay dong nuébi cay

Kich thwéc vang trc ché ndm bénh (mm)

Danh gia hoat tinh déi khang

Ching P. citrophthora 18PMS P. palmivora 17PMS P. citrophthora 18PMS P. palmivora 17PMS
LHB 15 15,0 20,0 Manh R4t manh
LHB 31 - 9,0 - Trung binh
LHB 41 12,5 9,5 Manh Trung binh
B1 17,0 10,0 RAat manh Trung binh
B2 - 8,0 - Trung binh
B7 13,0 10,0 Manh Trung binh

Ghi chii: (-): Khéong doéi khang, (> 0-6mm): D61 khang yéu, (> 5-10mm): D61 khang trung binh,
(> 10-15mm): Péi khang manh, (> 15-20mm): Péi khang rat manh.
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Hinh 2. Biéu hién tinh d6i khang véi nAm bénh P. citrophthora 18PMS (A)
va P. palmivora 17PMS (B) cta chung LHB15 sau 12 ngay dong nudi ciy

Bang 3. K&t qua dinh danh cac ching vi khuin d6i khang

bang phan tich trinh tu gen 16S rRNA

Chung

Ti |é trinh tw so sanh

(%)

Ti 1& twong déng

(%) Trinh tw twong ddng trén NCBI

B1

B7

LHB41

LHB15

100

100

99

99

97,92 JN700086.1
Bacillus amyloliquefaciens subsp. plantarum strain R0O8

99,98 CP029069.1
Bacillus amyloliquefaciens ALB65
97,78 KM853034.1
Bacillus amyloliquefaciens strain WP104

98,93 MG722818.2
Bacillus siamensis SB1001

Bacillus methylotrophicus KT902018

Bacillus velezensis MK 130896

Bacillus amyloliquefaciens JIN700086
Bacillus mojavensis MK290646

Bacillus subtilis JF92631

Bacillus atrophaeus MN592638

Bacillus siamensis MG722818.2

| Bacillus siamensis MT176526

0,5

| | HB1S

Hinh 3. Cay phan loai chiing LHB15 dva trén trinh ty 16S rRNA
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3.2. Danh gia hoat tinh dé6i khang cua
chiing vi khuan da tuyén chon

T 06 chting vi khuén c6 tiém ning, ching
tol tiép tuc tién hanh danh gia hoat tinh dé6i
khang theo phuong phap déng nudi cdy trén dia
petri (Bang 2). Trong 06 chung chon loc c6 4
chting vi khudn (LHB15, LHB41, B1, B7) thé
hién tinh d6i khang trung binh dén rat manh
v6i ca hai ching nadm P. citrophthora 18PMS va
P. palmivora 17PMS sau 12 ngay déng nudi cdy
trén moi truong PDA. Trong d6 ching LHB15
(Hinh 2) biéu hién d6i khang manh va rat
manh, viing tic ché ndm bénh dat 15mm d6i véi
P. citrophthora 18PMS va 20mm dd1 véi
P. palmivora 17PMS. Chung LHB31 va B2
khong déi khang véi ndm P. citrophthora
18PMS, d6i khang trung binh véi P. palmivora
17PMS véi vung tic ché ndm bénh tuong tng la
9mm va Smm (Bang 2).

3.3. Pinh danh chung vi khuin d6i khang
da tuyén chon

Dua trén phéin tich trinh tu 16S rRNA,
ching t6i xac dinh c4c ching vi khuén tiém nang
(B1, B7, LHB15, LHB41) 1 cc ching thuéc chi
Bacillus (Bang 3, Hinh 3). Trong d6, chung vi
khuén B1, B7, LHB41 tuong dong cao véi loai

Bacillus amyloliquefaciens, chtng vi khuén
LHBI15 tuong dong vé6i loai Bacillus siamensis.
Nhu vay, cac chiung thu thap duge déu thuoc chi
Bacillus. Duya vao cAy phan loai, chung LHB15
cho hoat tinh d6i khang manh véi ndm gay bénh
duge xac dinh va dat tén la loai Bacillus
siamensis LHB15 (B. siamensis LHB15).

Céc nghién ctiu vé vi khuén B. siamensis cho
th&y loai vi khudn nay thudng c6 dic tinh khang
nhiéu loai ndm bénh trén cay trong (Gorai & cs.,
2021; Park & cs., 2021). Chung vi khuén
B. siamensis LHB15 dugc danh gia 14 chtng tiém
ning dé tién hanh nghién ctu sau hon.

3.4. Nghién cttu mot sé diac diém sinh hoc

ctia chung vi khuin B. siamensis LHB15

Tién hanh nudi cdy, nhuém gram té bao,
ching t6i xac dinh duge hinh thai khuén lac
ching vi khuin B. siamensis LHB15 la vi
khudn gram duong (Hinh 4D). Khuén lac c6
mau tréng, 16i, khong tron, bé méit béng, khong
nhin, khong tiét sic t6 ra méi trudng, kich
thuéc 2-5mm (sau 72h, trén moéi truong NA, &
t = 30°C) (Hinh 4B). T& bao hinh que ngén, kich
thuée (1,85-1,92) x (0,64-0,71)um. Khuén lac ria
rang cua vang nhat, bé mit nhan khi nudi trén
mdi truong LB dic (Hinh 4A).

(A) (B)

(C) (D)

Hinh 4. Hinh thai khuan lac trén moi truong LB (A), moéi truong NA (B),
t& bao (C) va nhuém gram (D) ctia chung vi khuin B. siamensis LHB15

Bang 4. Pic diém sinh hoc ctia chung B. siamensis LHB15

Chi tiéu theo doi

DPac diém

Kha nang déng héa cacbon

C6 kha nang ddng hoéa nhiéu nguén cacbon khac nhau nhw D-glucose,

Saccarose, tinh bét, Glycerol va Maltose.

Kha n&ng phat trién trong didu kién yém khi
Kha nang khtv nitrate

Kha nang phan giai cellullose

Khéng cé kha nang sinh truéng trong diéu kién yém khi
C6 kha nang khtv nitrate

C6 kha nang sinh enzyme phan giai cellulose

1072



Pham Hdng Hién, Bach Thj Biép, Nguy&n Thi Chic Quynh, Phiing Quang Tung, Dang Thi Thanh Tam

A ﬁwc!.

Hinh 5. Kha nang dong héa D-glucose (A), kht nitrate (B),
phan giai cellulose (C) ctia chung vi khuin B. siamensis LHB15

Bang 5. Anh huéng nhiét dd nubi cay
va d6 pH dén su sinh truéng ctia vi khuin B. siamensis LHB15
(sau 2 ngay nudi cay)

Nhiét do (°C) Kha nang sinh trwéng
22 -
25 +
30 ++
37 +++
57 -
Gia tri pH clia méi treong Kich thwéc khuan lac (mm)
5 4,00
7 5,00
9 2,17
11 0

Ghi chi: (-): Sinh trudng yéu; (+): Sinh trudng trung binh; (++): Sinh trudng manh;
(+++): Sinh trudng rat manh.

Bang 6. Hiéu luc phong chong nam P. citrophthora 18PMS trong dat
ctia ching vi khuan B. siamensis LHB15

. R Ti 1& canh hoa mat mau trong dét tréng cam (%) Hiéu lwc (%)
Cong thire Lwong bo sung/bau
TXL 30 ngay SXL 45 ngay SXL 30 ngay SXL 45 ngay SXL

B. siamensis LHB15 1,19 54,33° 49,20° 37,20° 36,52 63,08
Trichoderma 0,429 48,67° 49,60° 46,80 28,56 48,15
Metalaxyl 0,022ml 52,67° 18,80° 17,20° 74,98 82,39
Déi chirng - 47,67° 68,00° 88,40° - -

CV% 18,01 18,25 14,85

LSDg 5 8,40 7,77 6,46

Ghi chi: Céc chit cai khic nhau trong cting mét cot 1a sai khac nhau cé y nghia thong ké véi P <0,05; TXL: Trudc
xit Iy, SXL: Sau xit Iy.

Mot s6 dic diém sinh hoc cta ching  va nhiét do 61 vu la 87°C, & gia tri pH 5-9 va gia
B. siamensis LHB15 da dudc khdo sat va két tri pH t61 uu cua méi trudng nudi cdy la 7
qua dugc trinh bay trong bang 4 va hinh 5. (Bang 5). K&t qua nay la nhiing thong s6 quan

Chung vi khudn B. siamensis LHB15 sinh trong phuc vu muc tiéu nhan nudi thu sinh khéi
trudéng thich hgp trong ngudng nhiét do 30-37°C chting vi khuén.
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Bang 7. Hiéu luc phong chéng nam P. citrophthora 18PMS trong ré cay

cua ching vi khuan B. siamensis LHB15

Ti 1& canh hoa méat mau trong ré tréng cam (%)

Hiéu lwc (%)

Cong thirc Lwong bd sung/bau
TXL 30 ngay SXL 45ngay SXL 30 ngay SXL 45 ngay SXL

B. siamensis LHB15 1,19 38,80° 28,00° 10,40° 46,71 84,59
Trichoderma 0,42g 52,40° 40,00 38,40 43,63 57,87
Metalaxy! 0,022ml 40,00° 6,80° 4,80° 87,45 93,10
Dbi chirng - 38,40° 52,00 66,80° - -

CV% 21,81 17,52 19,10

LSDo s 8,49 5,10 5,28

Ghi chi: Céc chii cai khac nhau trong ctiing mét cét 1a sai khac c6 y nghia théng ké véi P <0,05. TXL: Truée xi

ly, SXL: sau xi7 y.

3.5. Panh gia kha nang kiém soat niam
P. citrophthora 18PMS ctia vi khudn
B. siamensis LHB15 trong diéu kién nha luéi

Pé danh gia hiéu qua cta ching
B. siamensis LHB15 trong diéu kién nha luéi,
ching t6i chi tién hanh danh gia hiéu luc kiém
soat nam P. citrophthora 18PMS. Day la chung
nam chinh phan lap ti mau bénh chay gom trén
cdy Cam ¢ Viét Nam. Hiéu luc kiém soat ndm
cua chung B. siamensis LHB15 duge thé hién
qua kha nang kiém soat ndm giy bénh trong
dat va trong ré clia cdy cam thi nghiém. Déi véi
kha ning kiém soat ndm bénh trong d&t, mau
d4t dude thu vao 2 thoi diém 1a 30 va 45 ngay
sau xt 1y (Bang 6). Ngoai ra kha ning kiém soat
nam trong ré cdy ciing dudc danh gia va trinh
bay trong bang 7.

Két qua trong bang 6 cho thay, xi ly vi
khuén B. siamensis LHB15 cho hiéu lyc phong
chong ndm P. citrophthora 18PMS dat 36,52%
sau 30 ngay xu ly va ting lén 63,08% sau 45
ngay xu ly. So sanh hiéu lyc ctua viéc xt ly dat
bing vi khudn B. siamensis LHB15 véi cac
phuong thitc khac cho thay, hiéu lyc cia chung vi
khuén nay cao hon ché phdm ndm Trichoderma
va thap hon hoat chit khiang nim Metalaxyl.
Tuong tu, hiéu luc phong chong nam trong ré cay
cua chung B. siamensis LHB15 dat 46,71% sau
30 ngay xu ly va tiang 1én 84,59% sau 45 ngay xu
ly. Hiéu luc ctia chting vi khuédn nay cao hon hiéu
qua cta viéc xt 1y v6i ché phdm ndm Tricoderma.
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Tuy nhién, viéc xt 1y vi khudn B. siamensis
LHB15 trong dit nhiém nadm P. citrophthora
18PMS van dat hiéu qua thap hon chat diét ndm
Metalaxyl sau 30 ngay va 45 ngay xu 1y (Bang 7).
Nhu vay, c6 thé thdy rang viéc xt 1y d4t tréng véi
chtng vi khuéin B. siamensis LHB15 c6 tac dung
phong va chéng lai ndm P. citrophthora 18PMS
trong ca dat trong va trong ré ciy cam. Cac
nghién ctiu khéc trén loai vi khuan B. siamensis
cing cho thdy rdng loai vi khuén nay c6 kha
ning kiém soat ndm Phytophthora spp. trong dt
(Barquero & cs., 2016; Mi & cs., 2021). Nhu vay,
ching vi khuén B. siamensis LHB15 c6 tiém
ning trong viéc san xudt ché& phidm sinh hoc
phong trit ndAm Phytophthora spp. giy bénh chay
gdm trén cay cam

4. KET LUAN

Tit 38 chung vi khuén phan lap tit d4t trong
cam Hoda Binh va Tién Giang, chiing t6i da danh
gi4 va tuyén chon dudc chung vi khudn LHB15
c6 hoat tinh d6i khang manh véi hai chiing nam
gdy bénh chay gém P. citrophthora 18PMS va
P. palmivora 17PMS. Két qua dinh danh bing
phan tich trinh ty va két hgp hinh thai, chiing
vi khuidn LHB15 dugc xac dinh 1a B. siamensis.
Khao sat cac dic diém sinh hoc cho thdy, chung
vi khudn B. siamensis LHB15 sinh trudng téi
uu 6 nhiét do 37°C va pH = 7, c6 kha ning déng
héa ngudn cacbon da dang, c6 kha nang khu
nitrat, khong c6 kha ning séng yém khi va co
kha ning sinh enzyme phan giai cellulose.
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Chung vi khuén nay c6 hiéu luc phong chéng
nim bénh P. citrophthora 18PMS trong dat va
trén cay cam trong diéu kién nha luéi. Hiéu luc
phong chéng dat 63,08% trong dat va 84,59%
trong ré cAy sau 45 ngay xu ly.
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