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TOM TAT

Nghién ciru dwoc thuc hién nham xdc dinh tac nhan gdy bénh théi
nhiin trén cdi be dun va hiéu qud cua chi Bacillus trong phong trir
bénh. Bay chung vi khudn thuéc chi Pectobacterium da dwoc xdc dinh
la tée nhan gay thoi nhiin trén cdi be diin theo quy tic Koch va phirong
phap sinh héa. Trong @6, chiing vi khudn véi ki hiéu AG7 gdy hai ngng
nhat la do vi khudn Pectobacterium carotovorum théng qua gidi trinh
tir gen 168 rDNA so sanh trén ngdn hang gen thé giGi két hop kiém tra
kha nang sinh truong trén moi truong Tween 80. Hiéu qud ba chung
vi khudn Bacillus spp. trong phong tri bénh théi nhiin cdi be din diroc
xdc dinh voi ba bién phap xue li (trude khi nhiém bénh, sau khi nhiém
bénh, két hop trudc va sau khi nhiém bénh) trong diéu kién phong thi
nghiém. Két qua da ghi nhdn vi khudn Bacillus 41 cé chiéu dai vét
bénh thdp hon nghiém thirc doi chimg. Ngodi ra, thoi diém xir li vi
khudn Bacillus 41 trudce hodc trudc — sau khi nhiém bénh cho chiéu
dai vét bénh thap hon bién phdp xir Iy sau khi nhiém bénh.

Tir khoa: Bacillus, cdi be dun, Pectobacterium carotovorum, plant
growth promoting rhizobacteria

ABSTRACT

The study was conducted to identify the causal agent of soft rot disease
in Chinese cabbage and the efficacy of Bacillus genus in controlling
the disease. Seven strains of the Pectobacterium genus gave the
symptom of soft rot belonging to Koch’s postulate and biochemical
method. In which, the bacteria with the code of AG7 gave the best
pathogenicity and identified the species of Pectobacterium
carotovorum by 16SrRNA gen sequencing compared to National
Center for Biotechnology Information combined with tested the ability
growth on the Tween 80. Evaluation of the efficacy of three Bacillus
spp. strains in controlling the soft rot on Chinese cabbage with three
applications (before infection, after infection, combined before and
after infection) in vitro. The result showed that Bacillus 41 gave lower
in the infected lesion length than the control untreated. Furthermore,
the timing application of Bacillus 41 before infection or combined
before and after infection expressed lower in the infected lesion length
than after infection method.

Keywords: Bacillus, Chinese cabbage, Pectobacterium carotovorum,
plant growth promoting rhizobacteria
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1. GIOI THIEU

Pectobacterium va Dickeya 13 hai chi vi khuan
gdy tridu ching théi nhiin trén nhiéu loai cay trong
bao gOm rau mau va cdy an trai trong sut giai doan
sinh trudng, van chuyén, ton trir va sau thu hoach
(Mansfield et al., 2012). Bay dugc xem 1a mot trong
nhimg nguyén nhan gy anh huéng ning suat quan
trong nhat d6i voi cay ho cai & ving nhiét d6i va can
nhiét doi, trong do c6 Viét Nam (Pérombelon et al.,
1980, Mansfield et al., 2012). Tai Viét Nam, dién
tich trong cay ho cai khoang 38.740 ha véi san lugng
thu dugc dat 1.174.614 tan (Faostat, 2022). Bénh
thdi nhiin xuat hién dic biét nghiém trong vao mua
mua va rat khé quan 1y (Agrios, 2005). Theo
Nguyen va Pham (2007), cac bién phap xtr Iy bénh
tai Viét Nam nhu: bon voi va phun ngua céac loai
thudc gdc dong, Kasuran, Cuprimicin, Starner gy
anh huong xau dén méi truong. Chinh vi vay, mot
trong nhitng giai phap nhim thay thé hay giam dan
thudc hoa hoc trong quan 1y dich hai 1a kiém soat
sinh hoc (Tariq et al., 2020). Ngay nay, vi khuan
ving ré phong trir bénh cay dugc sir dung nhu mot
trong cic cong cu tiém ning trong phong trir bénh
cay do vi khuan va nim giy ra (El-saadony et al.,
2022). Viéc phong trir sinh hoc bénh théi nhiin trén
cai da dugc ghi nhan trong cic nghién ctu cia
Togashi et al. (2000), Guerra et al. (2014), Sang et
al. (2015), Cui et al. (2019). Trén co sd do, nghién
ctru duge thue hién nhim muc tiéu xac dinh tac nhan
gdy bénh thdi nhiin trén cai be dan thudc chi vi
khuan Pectobacterium hay Dickeya. Bén canh do,
viéc sir dung chung Bacillus trong phong trir bénh
dugc thuc hién 1a budc dau nham gop phan vao bién
phap quan li than thién v4i mai trudng.

2. PHUONG PHAP NGHIEN CUU

2.1. Xic dinh tic nhan giy bénh théi nhiin

trén cai be dan

2.1.1. Phan Igp vi khudn gdy bénh

Mau cai bi théi nhiin dugc thu tai Vinh Long,
Soc Trang, An Giang v6i nhimng tridu ching dién
hinh va mui dac trung. Mau bénh duoc phén lap theo
phuong phap cua Burgess va ctv., (2009). Cac dong
phan lap dugc sang loc qua kiém tra phan tng siéu
nhay cam nham chon loc ra vi khuan gy bénh: Cac
dong vi khuan riéng 1¢ dugc nudi cdy trén moi
truong King’s B sau 48 gio. Huyen phu vi khuin
dugc pha voi nuée cét vo tring vao 6ng Falcon, sau
d6 huyén phu vi khuan dugc tiém vao mé ¢ mat dudi
1a 6t. Mdi ching vi khuan dugc tiém vao mdi 14
riéng biét, dugc tién hanh ghi nhan va theo doi trong
1-2 ngay tiép theo (Agrios, 2005).
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Chung bénh nhan tao dugc thyc hién theo quy
tac Kock nham kiém chimg kha ning giy bénh cia
vi khuan gdm bdn bude: (i) M6 ta triéu chimg bénh,
quan sat sy hién dién cua vi sinh vat, (ii) Phan lap
mau bénh va 1am thuan, (iii) Lay bénh tré lai miu
sdng sach bénh, (iv) Khao sat triéu ching bénh xuat
hién va so sanh véi triéu chimg ban dau, (v) Tai phan
1ap mau bénh va so sanh véi mam bénh ban dau.

2.1.2. Khado sat dac tinh sinh hoa cua cac chung

vi khudn gdy théi nhiin cdi be din

Vi khuan gy bénh thyc vat thugc mot s6 chi chu
yéu, cac chi vi khuin tuong d6i dé phan biét voi
nhau dua trén cac dic diém duoc trinh bay trong so
d6 (Hinh 1).

Viéc nhudém Gram dugc thuc hién theo Schaad
et al., (2001) lién quan dén cac dac tinh cAu tric va
hoéa hoc ctia thanh té bao, dic diém nay dong vai tro
quan trong trong viéc xac dinh ban dau cua cic vi
khuan gay bénh thyc vat chua biét. Vi khuan dugc
nudi cdy trén moi trudng King’s B trong 48 gig, sau
d6 cho mét vong loop vi khuan hoa vao dung dich
KOH 3%. Néu vi khuan tao nhot trong dung dich
KOH 3% thi thudc vi khuin Gram am, nguoc lai
thudc vi khuan Gram duong.

Thu nghiém ky khi la mét thur nghiém quan trong
dé phan biét cac ~chi  Erwinia, Pantoea va
Clostridium. Vi khuan dwgc nudi cdy trén moi
truong King’s B sau 48 gid dugc cay vao 2 6ng
nghiém méi trudng Hugh va Leifson (2g/L Peptone,
5g/L NaCl, 0,3g/L KH2PO4, 3 g/L. agar, 0,03g/L
Bromthymol blue, 10g/L Glucose, pH 7,1). Sau do,
mot 6ng nghiém chira mdi trudng duge chon dé phu
lén bé mat mot 16p parafin tan chay (chiéu sau
paraffin khoang 5 mm) tao diéu kién yém khi va 6ng
nghiém con lai khong duge phu parafin tao diéu kién
hleu khi. Ong nghiém ddi ching 13 dng nghiém dugc
ciy vi khuan Xanthomonas sp.. Cac Ong nghiém
duoc dat ¢ nhiét do phong va tién hanh quan sat két
qua théng qua sy doi mau cua chit chi thi mau
bromthylmol blue trong 1 - 2 ngay tiép theo. Vi
khuan ¢6 kha nang séng yém khi s& lam doi mau &
6ng nghiém bromthymol blue tir mau xanh chuyén
sang mau vang & cac 6ng nghiém c6 phu parafim va
khong phu parafim.

Kha ndng sinh trudng trén mdi truong Yeast
extract — dextrose — CaCO3 (YDC) duogc khao sat
Béy chiing vi khuan gy bénh duoc cy vach trén moi
truong YDC (10 g/L Yeast extract, 20 g/L glucose,
20g/L CaCO3, 20g/L agar, pH 7,0) va ddi chimg
duong 1a vi khuan Xanthomonas sp., tat ca cac dia
céy duoc dat trong diéu kién nhiét do phong, duoc
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quan sat va ghi nhan két qua sau 24 — 48 giy. Vi
khuan phan (mg duong tinh v6i moi truong s€ phat
trién va tao khuan lac mau vang va nguoc lai, phan
Ung am tinh s€ tao khuan lac mau vang hodc khong
phat trién.

Phan @ng Gram
+

Erwinia, Pantoea, Xviophilus,
Acidovorax, Burkholderia,
Rasltonia, Pseudomonas,

Xanthomonas, Agrobacterium

Coryneform, Bacillus,
Clostridium, Streptonmyvce:

Tiang trudng ky,
|

—+

N Xviophilus, Acidovorar,

Erw, Parnt = > .

e, | e Burkholderia, Raslionia,
Pseudomonas, Xanthomonas,

Khuén lac mau i
Agrobacterium

vang trén YDC —

Pantoea

—+

Erwinia

Hinh 1. So @0 xic dinh mot loai hodc tac nhin
giy bénh cu thé (Schaad et al., 2001)

2.1.3. Danh gia kha nang gdy hgi cua bay
chiing vi khudn phén ldp trén cdi be din

Thi nghiém dugc b6 tri theo thé thirc hoan toan
ngau nhién mot nhan t6 voi 7 nghiém thirc (twong
ung 7 ching vi khuan phan lap), 4 lan lap lai.

La céai be dun dugc chon phai tuong déng voi
nhau vé d¢ tudi, kich thuée, mau sic. Sau do, 1 cai
be duoc rua sach, dé réo va khir trung bé mat béng
con 70%. Vi khuan timg ching riéng 1¢ duoc nudi
trén mdi truong King’s B sau 48 gio, hoa nude cét
vo tring thu dugc huyén phu vi khuan (ODgoonm
0,3); 10 ml nude cit vo tring dugc hut vao dia Petri
6 chira gidy tham dé gitr am va dat 14 cai be din vao
dia, m5i la vao mét dia, m5i dia 1a mot lan lap lai,
tao vét thuong (b6 kim gom 10 cay kim) vao trung
tdm gén chinh cua 14 dé tao vét thwong, nho 10 ul
huyén phu vi khuan 1én vi tri gan 1a, dit dia Petri
trong diéu kién 25°C, quan sat va ghi nhan két qua
trong 1-2 ngay tiép theo.

Chi tiéu ghi nhin: do chiéu dai vét bénh (cm)
vao thoi diém 24 gio va 48 giod sau khi ching bénh.
2.2. DPinh danh vi khuin giy bénh théi nhiin
cai be dun bang ky thuét sinh hoc

phén tir

DNA duoc ly trich theo phuong phap dun séi té
bao vi khuan ctia Junior et al. (2016), vi khuan dugc
nuodi trén moi truong King’s B trong 48 gio, sau do
hoa 400 pl TE buffer 1X (Tris base: 242 g Glacial
acetic acid: 57,1 ml; 0,5 M EDTA (pH 8,0): 100 ml;
nude cat:1000 ml) thu dugc huyén phu vi khuan.
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Ong eppendorf dugc tha vao bé nude sb6i va dun
trong 20 phut, chuyén 6ng Eppendorf vao nudc da
trong 5 phut. Tiép theo ly tdm 13.000 vong/phut
trong 5 phit, rat 150 pl phan trong & trén va trit 4°C
dé thyc hién cac thao tac tiép theo.

— Phan tmg PCR dua trén cip mdi phd thong

27F/1492R (Lane, 1991) (27F: 5’-
AGAGTTTGATCCTGGCTC-3°,  1492R: 5’
TACCGGTTACCTTGTTACGACT - 3°). Thé tich
phan tng dugc st dung la 50 ul (Protocol PHUSA
MASTER MIX), bao gom: Phusa master mix 2X 25
ul, DNA miu 10 pl, mdi F (27F) 2 pl, mdi R
(1492R) 2 pl, nuwdc PCR (Phusa PCR buffer 10X)
11 pl. Phan ng PCR dugc thuc hién theo quy trinh
nhiét nhu sau: Khéi dau bién tinh & 94°C trong 4
phut, tiép theo 1 35 chu trinh gdm 3 budc 1a 94°C
bién tinh trong 45 gidy (bién tinh), 55°C trong 45
gidy (bat cip), 72°C trong 90 gidy (bat cip), cudi
cung 1a 72°C trong 10 phat va giit & 4°C.
San pham PCR duoc nhudém véi Loading dye
Blue, di¢n di trén gel agarose 1,5 % trong TAE
buffer 1X chay trén thiét bi dién di ¢ hi¢u dién thé
50V trong 90 phut. Gel dugc ngam trong Ethidium
bromide vé6i thoi gian 30 phut va duoc tién hanh
chup hinh gel dudi dén UV 6 bude song 302 nm.

— Giai trinh ty va phan tich trinh ty: San phim
PCR dugc gt giai trinh to tai Cong ty
First BASE Laboratorie. Trinh tu duoc so sanh véi
trinh tu trong co s& dir liéu da dugc cong bd nho
cong cu tim kiém BLAST tai NCBI
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Sau do vé
cay pha h¢ bing phﬁn mém MEGA 11, chon
bootstrap a neighbor-joining.

Khi ning sinh truéng cia vi khuan trén moi
truong Tween 80 ¢ 37°C duoc tién hanh kiém tra.
Phan biét hai loai vi khuin Pectobacterium
carotovorum va Pectobacterium parmentieri sau két
qua phan tich trinh tu trén NCBI.

Bon ml méi trudng Tween 80 1ong duoc cho vao
dng nghiém vo trung. Vi khuan duoc nudi cay trén
moi truong King’s B sau 48 gid va duoc ciy vao 6ng
nghiém chira moi truong Tween 80, ong nghiém doi
chimg dugc ciy vi khuan Xanthomonas sp. la vi
khuén c6 kha ning dung ngudn dinh dudng Tween
80 (Goszczynska et al., 1998), sau d6 dat tat ca ong
nghiém vao may lic ngang & 37°C. Sy phat trién cua
vi khuan duoc ghi nhan ¢ thoi dlem 1 va 2 ngay tlep
theo. Két qua moi trudong trong 6ng nghiém chuyen
tir khong mau sang mau tring duc ching t6 vi khuan
¢6 str dung Tween 80 lam nguon cacbon duy nhit dé
phat trién, nguoc lai méi truong van ¢ trang thai
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khong mau ching t6 vi khu?m khong c6 khé nang str
dung Tween 80 dé phat trién.
2.3. Panh gia hi¢u qui phong tri bénh théi
nhiin trén cdi be dun ¢ cac bi¢n phap xir
li vi khuén Bacillus spp. trong diéu kién
phong thi nghiém

Vit lidu: Ba chung vi khuin ving & thudc chi
Bacillus v61 ki hi€u Bacillus 41, Bacillus 42,
Bacillus 150 dugc phan lap tai cac ving dat trong
cii be dun, c6 kha ning dbi khang vi khuan
Pectobacterium carotovorum véi ban kinh vong vo
khuan 1an luot 14 6,7 mm, 5,4 mm va 6,0 mm (6 ngay
sau khi cdy, dugc cung cap boi Khoa Bao vé Thyc vét).

Phuong phép: Thi nghiém duoc b tri hoan toan
ngau nhién 2 nhan t6 véi 4 1an lip lai, bao gom:
Nhan t6 1: starner 20WP, Bacillus 41,
Bacillus 42, Bacillus 150, hén hop vi khuan
(Bacillus 41, Bacillus 42, Bacillus 150), di chimg;

— Nhén 6 2 1a thoi diém xir Ii vi khuan ving
ré: Vi khuan vung ré duge xtr ly trude khi ching
bénh 12 gid, sau khi chung bénh 12 gi¢ va trudc 12
gi0 va sau khi ching bénh 12 gio.

Cach thyc hién: Cac dong vi khuén
Pectobacterium carotovorum va vi khuan ving ré
dugc nudi cdy trong moi truong King’s B 16ng trong
24 gid. Mat s6 vi khuan dugce xac dinh bang phuong
phap pha loang va nho giot (dat mat s6 107 cfu/ml).

Tdp 61, S6 2B (2025): 182-191

L4 cai be dan duge chuan bi va duge lao sach
bang con dit trong dia Petri co 16t gidy thim va 10
ml nudc cit vo tring. Trung tim gan chinh cua 14
dugc tao vét thuong (bo kim gom 10 cay kim

Sau do, 10 ul huyén phu vi khuan gdy bénh va
10 pl vi khudn ving & dugc nho 1én ving dugc
cham kim trén géan 14 theo cac nghi¢ém thic va bi¢n
phap xir 1i. Pia Petri dugc dit trong diéu kién phong.

Ghi nhan chi tiéu: Chiéu dai vét bénh qua cac
thoi diém 12 gid, 24 gio sau khi chung bénh.

_Xuly sO liéu: Bang Excel va phan tich thong ké
bang phan mém MSTATC qua phép thit Duncan &
muc y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh tac nhin giy bénh thoi
nhiin trén cai be din

Mau bénh dugc thu vé déu co tridu ching dién
hinh nhu 14 bj Ging, m6 ¢ phan than va phan gdc ré
c6 mau nau sam, ngdm nudc va mui thdi dic trung.
Nhitng miu bénh niang hon c6 tinh trang thdi va
nhiin nudc, mui khé chiu dac trung (Hinh 2A, B).
Mau bénh thu vé dugc tién hanh kiém tra nhanh sy
hién dién ctia vi khuan thé hién qua sy tudn dong vi
khuan duéi kinh hién vi (Hinh 2C). Vi khuan trén
moi truong thach dinh dudng King’s B 2% duoc
nudi cy va lam thudn sau 48 gio, két qua ghi nhan
c4 7 chung vi khuan c6 khuén lac dang tron tron ling
¢6 mau trang xam hoi duc (Hinh 2 D, E).

Hinh 2. Triéu chirng va diic diém hinh thai khuén lac vi khuin gy théi nhiin trén cai be din

Ghi chi: (4, B) Triéu chimg théi nhiin; (C) dong tuén vi khudn tir mé bénh dwdi kinh hién vi quang hoc & vt kinh 10X;
(D, E) Ddc diém khudn lac nudi trén méi truong King'B sau 48 gio; (F) tao phan iing siéu nhay cam hogi tir mé trén cdy

6t vao thoi diém 48 gior sau khi tiém
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Bing 1. Két qua phan 1ap vi khuin giy théi nhiin trén cai be din ¢ cic tinh PBSCL

STT M3 vi khuan __ Phén tng si¢u nhay cim Dia diém

1 VL1 + xa Thanh Pong, huyén Binh Tén, tinh Vinh Long
2 VL2 + x4 Tan Qudi, huyén Binh Tan, tinh Vinh Long
3 VL3 + xa Tan Qudi, huyén Binh Tan, tinh Vinh Long
4 AG4 + xa Khanh Hoa, huyén Chau Phy, tinh An Giang
5 STS + xa Pai Tam, huyén My Xuyén, tinh Séc Trang
6 ST6 + xa Pai Tam, huyén My Xuyén, tinh Séc¢ Trang
7 AG7 + xa Kién An, huyén Chg Méi, tinh An Giang

Ghi chu: + tgo phan vng siéu nhay cam

Phan ung siéu nhay cam trén cay 6t duogc thuc
hién nham loai bo vi khuan hoai sinh boi vi phan
ung siéu nhay cam la dang khang bénh chu dong cua
ciy trong chong lai mam bénh. Phan tmg nay duoc
ghi nhén trén mam bénh doc khi ching tn cong trén
cay trong khong 1a ky chi va dugce tmg dung dé kiém
tra dac tinh gdy bénh hay hoai sinh cta dong vi
khuan dugc phan 1ap (Janse, 2005). Dé dang nhan
thdy khi mot trong nhing biéu hién ciia cy sau khi
thuc hién phan Ung siéu nhay cam la sy xuit hién
ctia nhitng mo bi hoai tir tai vi tri tiém do té bao bi
mam bénh xdm nhiém chét nhanh chéng nham can
tr sy phat trién ctia mam bénh (Agrios, 2005).
Nguoc lai, vi khuan duoc tiém vao 14 1a vi khuan
khong gay bénh hodc vi khuan hoai sinh thi sau vai
ngay la s€ hoi vang hodc khong xay ra mot hién
tuong nao (Janse, 2005). Két qua thu dugc sau 48
gio thuc hién, 6 vung tiém xuat hién nhitng mo bi
hoai tir ching to vi khuan tiém vao 1a vi khuin gay
bénh (Hinh 2F). Nhitng dong vi khuan nay dugc giit
lai va thyc hién ching bénh nhéan tao dya va quy
trinh Koch dé kiém chtng kha ning gdy bénh.

Tiép tuc, tat ca 7 ching vi khuén trén mé 14 cai
be din duoc 1y bénh nhén tao va dugc ghi nhan két
qua sau 24 gio chuing bénh. Tai ving md dugc chung
vi khuén xuét hién Vet bénh c6 mau nau ngém nudc,
té bao md trd nén mém va c6 mui thdi dic trung
(Hinh 3A). Vi khuan dugc tai phan lap tir vét bénh
¢6 dic diém hinh thai va mau sic twong ty nhu ban
dau (Hinh 3B), diéu nay chimg t6 vi khuan phan 1ap
1a vi khuan gay bénh thdi nhiin.

3.2. Két qua kiém tra cic phan wng sinh hoa
ciia cdc chiing vi khuan giy bénh théi
nhiin trén cai din

Ca bay ching vi khuan tiép xic véi dung dich
KOH 3% cho hién twgng tao keo nhét va kéo soi
(Hinh 4A). Theo Halebian (1981), thu nghiém KOH
dua trén sy khac biét vé hoa hoc cia thanh té bao vi
khuan, vi khuan Gram am c6 thanh té bao dé pha v&
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khi tiép xtic v6i dung dich kiém loang, khi thanh té
bao bi pha vo, vi khuén tiép xuc voi KOH 3% tré
nén nhdét do giai phong cac sgi  axit
deoxyribonucleic khéng phan manh. Tir 46, két luan
ca 7 chung vi khuan nay thuéc nhém vi khuan Gram
am. Theo Schaad et al. (2001), 7 chi vi khuan gy
thdi nhiin s& 1 mot trong cac chi vi khuan Gram am
la: Erwinia, Pantoea, Xylophilus, Xanthomonas,
Pseudomonas, Acidovorax, Ralstonia.

Kha nang phén hiy va oxy hoa carbonhydrat
duogc tlen hanh klem tra (Hanson, 2008), két qua ghi
nhan tat ca cac dng nghiém ctia 7 dong vi khuan gay
bénh ¢ diéu kién c6 va khong phu parafin déu
chuyén mau moéi truong tir xanh sang mau vang
(Hinh 4B, T). Tuy nhién, 6ng nghiém nudi cay
Xanthomonas sp. chi c6 su thay d6i mau tir xanh
sang vang & dng nghiém khong phu parafin (c6 oxi)
(Hinh 4B, P). Do trong qua trinh sinh truéng va phat
trién vi khuin st dung glucose cho qua trinh
biéndudng tao nén acid lam cho pH ciia méi truong
chuyén tir tinh kiém (pH= 7) sang tinh acid, lam cho
chét chi thi mau bromothymol blue chuyén tir mau
xanh sang mau vang, vi khuin Xanthomonas sp.
thudc nhom hiéu khi chi séng dwoc trén moi truong
c6 oxi (Hanson, 2008). Do d¢, trong diéu kién yém
khi, ching khong thé phat trién nén khong lam thay
d6i pH cua moi trudng. Diéu nay cho thay vi khuan
gay bénh dugc phan 1ap 1a vi khuan ky khi.

Dé kiém tra vi khuan gay bénh duoc phan lap
thuoc chi Pectobacterium (Erwinia) hay chi
Pantoea ta can tién hanh khao sat kha ning sinh
tru’érng trén moi truong YDC. Két qua cho thay tat
ca cac diamoi truong YDC céy vi khuan cua 7 dong
gay deu tao khuan lac mau trang xam (Hinh 4C), ¢
dia ciy vi khuan Xanthomonas sp. tao khuan lac
mau vang (Hinh 4D) diéu nay twong tu véi su sinh
truong va phat trién ctia chi Pantoea trén moi trudng
YDC (Schaad et al., 2001). Tom lai, 7 ching vi
khuin gay bénh dugc phén 14p 1a vi khuan thudc chi
Pectobacterium (hay Erwinia).
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Bing 2. Téng hop cdc phan tng sinh héa ciia 7 chi vi khuin gy bénh thdi nhiin cii be din

STT M3 vi khuin Gram O/F M3i truomg YDC
1 VL1 - + Khuén lac trémg
2 VL2 - + Khuén lac trémg
3 VL3 - + Khuén lac tréing
4 AG4 - + Khuén lac trémg
5 STS - + Khuin lac tring
6 ST6 - + Khuin lac tring
7 AG7 - + Khuén lac tring

Ghi chii: Gram (-): am; +: co phdn vmg dirong tinh; O/F: phan iing hiéu khi va ky khi

Hinh 4. Phin {ng sinh héa ciia 7 chiing vi khuén giy bénh thdi nhiin cai

(4) Tao soi chi trong KOH 3%; (B) Vi khudn trong méi trwong Hugh va Leifson trong diéu kién hiéu khi va yém khi; (C)
Khudn lac cia vi khudn trén méi trwong YDC; (T) Vi khudn Xanthomonas; (P) Vi khudn phén ldp; (T) Vi khudn gdy bénh
théi nhiin trén cdi (khudn lac mau trang duc); (B) Vi khudn Xanthomomas sp. (khudn lac mdu ving)

3.3. Két qua danh gia kha niing giy bénh théi
nhiin cai b¢ din ciia cic chiing vi khuin
Pectobacterium sp.

Qua két qua tai Bang 3, cac chung vi khun déu
thé hién kha ning gay hai va phat trién nhanh chéng
qua cac thoi diém. O 24 gid sau chung bénh
(GSCB), chuing vi khuin AG7 cho két qua chiéu dai
vét bénh 14 2,07 cm cao hon va khéc biét y nghia
thdng ké so véi 2 chung VL1 va ST6 véi chiéu dai
vét bénh 1an luot 14 1,03 cm va 1,37 cm. Tuy nhién,
khong khac biét y nghia so véi VL2, VL3, AG4, va
ST5. Vao thoi diém 24 GSCB, dién tich giy bénh
tang nhanh chong va tuong tu nhu & 24 GSCB,
chiing vi khudn AG7 c6 chiéu dai vét bénh 1a 7,17
cm, khong khéch biét ¥ nghia so v6i VL2 va ST5 lan
luot 1a 5,8 cm va 5,93 cm. Tuy nhién, chiéu dai vét
bénh cia chiing vi khuin AG7 ¢6 chiéu dai vét bénh
cao hon chung vi khuan VL1, VL3 va STé.

Két qua thi nghiém danh gia kha nang géy bénh
cho thay cac chung vi khuan duoc thu thap ¢ cac
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tinh khac nhau c6 téc do va kha ning gay bénh khac
nhau. Két qua tuong tu ciing duoc ghi nhin boi
Pham (2009) da danh gia kha nang gay hai cia cac
chung vi khuan Erwinia carotovora phan lap trén
bép cai & cc tinh Vinh Long, Can Tho, Soc Tring.
Trong d6 chung vi khuan Erwinia carotovora dugc
phan lap tai huyén Binh Tan — tinh Vinh Long gdy
hai manh nhét. Tir 6, cho thay kha nang gay bénh
¢6 thé lién quan dén ban chat timg dong vi khuan &
céc ving dia 1y khac nhau do lién quan dén doc tinh
timg dong. Vi véy, két qua thi nghiém nay cho thiy
& cac ving dia 1y khac nhau cac ching vi khuin thé
hién kha nang gay bénh nang nhe khac nhau. Ching
vi khudn AG7 duoc thu thap tai xa Kién An, huyén
Cho Mdi, tinh An Giang cho két qua gdy bénh cao
va 6n dinh trén moé cai be dun qua céc thoi diém, do
d6 ching vi khuén AG7 dugc chon dé phuc vu dinh
danh dén loai va 12 ngudn vat lidu cho phong trir sinh
hoc cho céc thi nghiém tiép theo.
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Bing 3. Chiéu dai vét bénh trén 14 cai dun ciia cac chiing vi khuén Pectobacterium sp.
Chiéu dai vét bénh (cm)

Nghiém thirc

24 GSCB 48 GSCB
VL1 1,03¢ 3,57¢
VL2 1,50abc 5,80ab
VL3 1,57abe 5,00bc
AG4 1,87ab 4,70bc
STS 1,70ab 5,93ab
ST6 1,37bc 4,73bc
AG7 2,07a 7,17a
Mtc y nghia * *
CV (%) 19,89 15,68

Trong ciing mét cot, nhitng s6 c6 chit theo sau khdc nhau thi cé khdc biét y nghia thong ké & mirc 5% (*). GSCB: Ngay

sau chung bénh.

3.4. Két qua dinh danh vi khuin bing
phuong phap sinh hoc phén tir

Két qua san pham PCR sau khi khuéch dai boi
cip mdi 27F/1492R cho trong lirgng phan tir khoang
1.500 bp (Hinh 5A). Trinh tgy DNA dugc so sanh
trén NCBI bang cong cu tim kiém BLAST, cho mirc
d6 twong dong véi: Pectobacterium carotovorum 1a
98,75%, Pectobacterium parmentieri 1la 98,25%,
Pantoea sp. 1la 98,25%. Phan Dbiét chi
Pectobacterium va Pantoea da ghi nhan ca 7 chung
vi khuan c6 khuan lac mau trang trén méi trudng
YDC, vi vay ca 7 ching vi khudn thudc chi
Pectobacterium. Tuy nhién, theo két qua muc do
tuong dong sau khi so sanh trinh ty gen v6i co sé di
liéu ngan hang gen thé gidi, nhan thiy chung vi
khuan gay bénh thdi nhiin véi ki hiéu AG7 twong

3000

1500 b
1000

g AG7

KFO57994.1:4-403 Pectobacterium carofovorum subsp. carotovorum strain ECC253 165 ribosomal

CPO790.1:257112-258122 Pectobacterium parmentieri WPP163

dong cao véi 2 loai Pectobacterium carotovorum va
Pectobacterium parmentieri.

Do do6, dya vao phan ing sinh hoa ciia Nabhan
et al. (2013) dé phan biét cac loai thudc chi
Pectobacterium, thi nghi¢m kiém tra kha nang sinh
trudng trén moi truong Tween 80 ¢ 37°C da thue
hién. Két qua ghl nhan & ong nghlem chira vi khuan
AGT khong c6 su thay d6i mau moi truong, ching
t6 vi khuan khong sinh truéng va phat trién trén moi
truong Tween 80 long & 37°C sau 48 gio (Hinh 6C,
T). Nguoc lai, ¢ ong nghiém d6i chimg chua vi
khudn Xanthomonas sp. mau moi truong chuyen tr
khong mau sang tring duc ching t0 vi khuan c6 sir
dung Tween 80 lam ngudn cacbon duy nhat dé phat
trién (Hinh 6C, P). Vi vdy, chung vi khuan giy bénh
théi nhiin trén cai be dun voi dai dién dong AG7 1a
Pectobacterium carotovorum.

B

Hinh 5. (A) Két qua dién di san phAm PCR chiing vi khuin AG7 sir dung cip moi 27F/1492R
M: thang chudn 1 kb (Thermo Scientific); Giéng 1: vi khudn AG7

(B) Cay phd hé so sanh sy tiwong dong doan 16S ciia chiing vi khudn Pectobacteria AG7 véi chiing Pectobacerium .
carotovorum subsp. carotovorum va Pectobacterium parmentieri trén NCBI; (C) Kha nang sinh truong cua vi khuan

trén méi trrong Tween 80 Iong & thoi diém 48 gio

Ong nghiém A: vi khudn AG7; Ong nghiém B: vi khudn Xanthomonas sp.
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Hinh 6. Murc d§ nhiém bénh thdi nhiin do vi khuﬁn Pectobacterium carotovorum trén la cdi vao thoi
diém 24 gio' SKCB & cac nghiém thire xir li vi khuan doi khang vao thdi diém truée khi chiing bénh

A: Nghiém thirc Stanner

D: Nghiém thirc Bacillus 150 E: Nghiém thirc Bacillus 41

3.5. Hiéu qua phong tri bénh théi nhiin trén
cii be diin & cdc bién phap xir li vi khuin
viing ré khic nhau

Trung binh chiéu dai vét bénh tai thoi diém 12
gid sau khi chiing bénh (SKCB) tai Bang 4, cho thiy
nghiém thirc Starner 20 WP (0,41 cm) c6 chiéu dai
nho hon va khac biét y nghia thong ké so véi cac
nghiém thirc con lai. Tiép theo 1a nghiém thic vi
khuin Bacillus 41 (1,18 cm), cic nghiém thic
Bacillus 42 (1,69 cm), Bacillus 150 (1,41 cm), HH
vi khuan (1,51 cm), khong khac biét y nghia thong
ké so v6i nghiém thirc di chimg (1,83 cm). Trong
3 bién phap x1r li thi 2 bién phap xurli vi khuan viing
ré trude (1,02 cm) va trude —sau (1,27 cm) khac biét
¥ nghia véi bién phap xir 1i vi khuan ving ré sau
(1,73 cm) .

B: Nghiém thire Doi chirng

C: Nghiém thurc Bacillus 42
F: Nghiém thike hon hop vi khudn

O Béng 5 trung binh chiéu dai vét bénh qua cac
thoi diém xur 1§, két qua ghi nhn thoi diém xi 1i vi
khudn ving r¢ trude (1,55 cm) va thoi diém xur 1i vi
khudn ving ré trudc — sau (1,96 cm) mang lai hi¢u
qua phong tri cao va khac bi€t y nghia thong ké so
v6i thoi diém xir Iy vi khuan vung re sau (3,02 cm).
V& trung binh chiéu dai vét bénh tai thoi diém 24
gio SKCB, cho thay nghiém thirc Starer 20 WP
(0,67 cm) c6 chiéu dai nho hon va khac biét ¥ nghia
thdng ké so vdi cac nghiém thirc con lai. Tiép theo
1 nghiém thtrc vi khuan Bacillus 41 (1,90 cm), cac
nghiém thirc Bacillus 42 (2,68 cm), Bacillus 150
(2,37 cm), HH vi khuan (2,47 cm) khong khac biét
¥ nghia thong ké so voi nghiém thic dbi chimg
(2,97 cm).

Bing 4. Chiéu dai vét bénh ¢ tit ca cac nghiém thirc tai thoi diém 12 gi SKCB

TPXL(A) Chiéu dai vét bénh (cm)
NT(B) Truéc Truéc — Sau Sau TB(B)
Starner 20 WP 0,00 0,00 1,23 0,41C
Bacillus 41 0,63 0,90 2,00 1,18 B
Bacillus 42 1,43 1,60 2,05 1,69 A
Bacillus 150 1,03 1,73 1,48 1,41AB
HH Vi khuan 1,53 1,40 1,60 1,51AB
Déi chimg 1,50 1,98 2,00 1,83A
TB(A) 1,02 B 127 B 1,73 A
Mtc y nghia F(A)*; F(B)*; F(AxB)™
CV (%) 39,38

Trong cung mot bang, nhitng sé' €6 chit theo sau khdc nhau thi ¢6 khdc biét y nghia thong ké G mirc 5% (*). ns: khdc biét
khong y nghia; TDXK: thoi diém xur Iy, NT: nghiém thirc; SKCB: sau khi chung bénh; HH: hon hop
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Bing 5. Chiéu dai vét bénh & tit ca cic nghiém thirc tai thoi diém 24 gio SKCB

PXL(A) Chiéu dai vét bénh (cm)
NT(B) Truéc Truéc — Sau Truéc TB(B)
Starner 20 WP 0,03 0,00 1,98 0,67C
Bacillus 41 0,95 1,13 3,63 1,90B
Bacillus 42 2,08 2,70 3,25 2,68AB
Bacillus 150 1,45 2,63 3,03 2,37AB
HH Vi khuan 2,13 2,10 3,18 2,47AB
Déi ching 2,65 3,20 3,05 2,97A
TB(A) 1,55 B 1,96B 3,02A
Mtc y nghia F(A)*; F(B)*; F(AxB)™
CV (%) 41,43
Nhin chung, hiéu qué trc ché bénh cao nhit dugc 4. KET LUAN

ghi nhan ¢ bién phap xu 1y vi khuan d6i khang trude
va sau khi chung bénh, tiép theo 1a bién phap xir li
vi khuan d6i khang trudc khi chiung bénh va sau d6
la bién phap xur li vi khuan ddi khang sau khi chung
bénh. Piéu nay twong tu voi két qua thi nghiém
Tham (201 1) khi xtr 1i vi khuan vung re d6i khdé v
ché bénh thdi nhiin trén 14 cai bap do vi khuan E.
caratovora giy ra trong diéu kién in-vitro.

Nhu vay, ching vi khuan Bacillus 41 c¢6 kha
ning han ché dwoc bénh théi nhiin twong duong
Starner 20 WP. Ngoai ra thoi diém xir Iy trudc, trude
va sau khi lay bénh mang lai hi¢u qua cao hon xu ly
sau khi 1ay bénh.
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