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Abstract

Onion (Allium ascalonicum L.) bulbs showing rot symptoms were collected from Luc Nam district, Bac Giang
province; Kinh Mon district, Hai Duong province; and Vinh Loc district, Thanh Hoa province. The representative

isolate designated as HD1.1,

TH1.1 va BG1.1 was identified as Pecfobacterium carotovorum using the

phenotypic characterization and molecular identification based on the 16SrDNA sequence analysis. For fulfil

Koch’s postulate, surface-sterilized root system were dipped into P. carotovorum broth, onion bulbs were injected

with the P. carotovorum broth and onion seedlings were sprayed with P. carotovorum broth (1 x10° CFU/ml). Upon

artificial inoculation, P. carotovorum induced decays of the internal fleshy scales and yellow similar to the

symptoms in the field. The same bacterium was consistently reisolated from the artificially inoculated onion.
Keywords: Onion, Bulb rot disease, Pectobacterium carotovorum, PCR, 16SrDNA.

1. DAT VAN BE

Trén thé gi6i, hanh dwoc tréng & 175 qudc
gia va vung lanh thd, 5 nwdc ding dau la Trung
Quoc An Do, My, Cac tiéu vuong quoc A Rap
Théng nhat (UAE) va Thé Nhi Ky cé san lwong
chiém 56,42% toan thé gidi. Theo thdng ké cula
FAO n&m 2019 dién tich tréng hanh trén thé gidi
la hon 5,2 triéu ha, ning suét trung binh dat
19,17 tan/ha, san lwong dat 99,7 triéu tan (FAO,
2019). Tai Viét Nam, hanh dwoc trébng & nhiéu
tinh, thanh phé trong c& nuwéc nhw Hai Dwong,
Hai Phong, Bac Ninh, B&c Giang, Vinh Phuc,
Thanh Héa, Nghé An, Quang Ngai, Ninh Thuan...
Nhirng ndm gan day, bénh théi ci hanh duoc ghi
nhan & hau hét cac vung trong hanh trong ca
nwéce tr giai doan cay con dén trwéc va sau khi
thu hoach; hang nam bénh gay ton that 5-25%
san lwong (Lé Minh Thi va cs., 1982). Mot trong
nhirng nguyén nhan gay théi nhiin cay tréng la vi
khuén. C4c triéu chirng thdi nhiin 1a hé qua cla
qua trinh phan hly pectin trong thanh té bao thuc
vat clia enzym pectinase (Gavrilovic et al., 2001).
R4t nhiéu loai vi khudn gay ra hién twong thdi
nhiin nhw Pseudomonas (Zhang et al., 2016),
Bacillus (Zhong et al., 2015), Burkholderia (Lu et
al., 2007), Pantoea (Liao et al, 2016),
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Pectobacterium and Dickeya (Charkowski et al.,
2012) and Enterobacter (Masyahit et al., 2009).
Trong d6, Pectobacterium va Dickeya thuéc ho
Enterobacteriacae |a hai chi ph6 bién nhat va
dugc biet dén voi tén cl la Erwinia sp. (Adgaolu et
al., 2016). Do dic diém gan gii vé di truyén cua
cac loai thubéc cac chi Erwinia, Pectobacterium,
Dickeya va Pantoae va viéc thay déi tén cla cac
loai Erwninia spp. (vi du: Erwinia carotovora déi
thanh Pectobacterium carotovorum, Erwinia
carotovora subp. atroseptica thay db6i thanh
Pectobacterium atroseptica, Erwinisa
chrysanthemi d6i thanh Dickeya chrysanthemi,
Erwinia cypripedii thanh Pantoae cypripedii...)
nén viéc nghién ctru, xac dinh nguyén nhan gay
bénh théi nhiin do vi khuan gay ra gép nhiéu khé
khan (Bergey Manual, 2005).

Tai Viét Nam, cac nghién ctru vé xac dinh loai
gay bénh thdi nhiin trwéc nhirtng ndm 2000 duoc
thwe hién dwa trén phwong phap hinh thai, cé do
chinh xac chwa cao. Nhirng nam gan day, viéc
ap dung cac phuvong phap cong nghé sinh hoc
v@ hda sinh da gia tang do chinh xac vé phan loai
cap loai ctia ching gay bénh. Tuy nhién, cac
nghién ctru chua c6 sw cap nhat vé khda phan
loai m&i nhét vé& cac chi Erwinia, Pectobacteria,
Dickeya va Pantoae (Nguyén Thi Van, 2010;
Trwong Thi Chién va cs., 2019; Nguyén Xuan
Canh va cs., 2017). Cac nghién clru nay cho
thay, nguyén nhan gay hién twong théi nhiin trén
cac dbi twong cay tréng khac nhau rat da dang.
Trén cay khoai lang, théi nhiin do vi khuén
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Dickeya chrysanthemi gay ra (Nguy&n Lé Thanh
Mai va cs., 2020). Cac loai Pectobacterium sp.
gay bénh thdi nhiin trén cac cay khoai mén, mit
va sam ngoc linh.

Dé c6 co s& dua ra cac gidi phap phong
chong bénh hiéu qud, bai bao trinh bay phwong
phap phat hién va giam dinh tdc nhan gay bénh
thdi ci hanh bang ky thuat PCR va phan tich
trinh tw gen 16SrDNA.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vat liéu nghién ctru

M&u ci hanh tia (Allium ascalonicum L.) co6
triéu chirng bénh thoi cu dugc thu thap tai cac
vung trong hanh & xa Huyén Son, huyén Luc
Nam, tinh Bac Giang; xa Hiép Hoa, huyén Kinh
Mon, tinh Hai Dwong; xa Minh Tan, huyén Vinh
Loc, tinh Thanh Hoa.

Mbi trwdng phan 1ap gébm: WA (Water Agar:
Agar 20 g, Nuwdc cat 1000 ml), PDA-peptone
(Potato Dextrose Agar Peptone: Khoai tay 200 g,
Dextrose 20 g, Pepton 5 g, Agar 20 g, Nuéc cat
1000 ml), Hugh va Leifson (Anaerobic growth:
Pepton 2 g, NaCl 5 g, KH,PO, 0,3 g, Bromthymol
blue 3 ml, Agar 3 g, Nudc c&t 1000 ml), LB long
(Luria-Bertaini: Tryptone 10 g, Cao ndm men 5 g,
NaCl 5 g, Nuéc cat 1000 ml) va YDC (Cao ndm
men 10 g, CaCOs 20 g, Dextrose 20 g, nwédc cht
1000 ml). Céc loai héa chét phuc vu cac phan
(ng chiét sudt DNA, cap primer 27F/1492R.

2.2 Phwong phap nghién ciru

Thu thdp va phén Iap tac nhan gay bénh thoi
cl hanh: Thu thap va phan 1ap bénh thdi nhiin
hanh theo phwong phap diéu tra phat hién bénh
cay cua Vién Bao vé thuc vat (1997). Mau ci
hanh bi thdi dwoc thu thap tai x4 Huyén Son,
huyén Luc Nam, tinh Bac Giang; xa Hiép Hoa,
huyén Kinh Moén, tinh Hai Dwong; xa Minh Tan,
huyén Vinh Léc, tinh Thanh Héa. Tai phong thi
nghiém, mau bénh sé& dwoc phan lap, nudi cay,
lam thuan phuc vu céng tac giam dinh tac nhan
gay bénh. M6 bénh duoc khir tring bé mét béng
dung dich 1% NaOCI trong 30 giay va rira sach 3
lan bang nuwéc cat vo trung. Sau d6 mo bénh
dwoc nghién nhd trong nwéc cét vé tring va cay
trén moi truoong PDA-peptone, G & 28°C dé theo
ddi sw hinh thanh khuén lac. D& phan biét nhanh
choéng vi khuén gay bénh trén hanh theo phuwong
phap da@ moé ta bdi Schaad et al. (2001) gom
nhudém gram, kiém tra kha nang vi khuén séng &
diéu kién yém khi (Hugh va Leifson) va trén moi

trwong YDC. Cac ngudn vi khuin duwoc lam
thudn va lwu gil trong méi trwong LB 16ng co
chira glycerol va cét & diéu kién nhiét do -80°C
dé phuc vu cac busc nghién ctru tiép theo.

Chiét suét DNA, PCR va phéan tich gen: DNA
cta vi khudn duoc chiét sudt dya trén phuong
phap cua Ali et al. (2009). L&y 2 khuén lac vi khuan
da dwoc nudi cdy qua dém cho vao éng Eppendorf
1,5 ml chra 1 ml nwéc cat da dwoc khir trung, G
trong bé G nhiét & 100°C trong 10 pht, ly tam véi
tbc d6 1.000 vong/phut trong 5 phat. S&r dung cép
mdi phat hién bénh théi ci hanh véi méi 27F (5-
AGAGTTTGATCCTGGCTCAG-3')/1492R (5™
CTACGGCTACCTTGTTACGA-3') (Weisburg et al.,
1991). San phdm PCR duwoc dién di trén gel
agarose 1%. San phdm PCR duwoc tinh sach tir
agarose gel str dung Wizard® SV Gel and PCR
Clean-Up System (Promega My) va dworc giai trinh
tw gen tryc tiép ca hai chidu bang 27F va 1492R
primer trén may ABI3100. Trinh tw cac mau dwoc
so sanh v&i ngan hang gen bang phan mém tryc
tuyén (http://blast.ncbi.nim.nih.gov/Blast.cgi), cay
pha hé xay dwng theo phwong phap Maximum-
likelihood v&i khoang cach di truyén gitra cac chubi
duwoc xac dinh dwa trén mo hinh thay thé Kimura 2-
parameter model, gia tri théng ké bootstrap (%) voi
1.000 14n I3p lai trong phadn mém MEGA X (Kumar
et al., 2018).

L&y nhiém nhén tao theo chu trinh Koch: kiém
tra kha nang gay bénh clia cac chfmg phan lap
dwoc lay bénh theo phuo’ng phap cta Schroeder
et al. (2010) v&i mot s6 dieu chinh. Thi nghiém
lay bénh duoc tién hanh trén glong hanh tia va
hanh tay.

+ Glong hanh thi nghiém: Hanh tia, hanh tay.
Chuing vi khuén: P. carotovorum. Thi nghiém lay
bénh dwoc bé tri véi 3 1an nhac lai, 30 cu/lan
nhéc lai v&i nhiét do phong 28°C.

+ Ngam bo ré cla cu hanh trong dung dich vi
khuan ndng do 1x10° CFU/mI, cong thic doi
chirng dwgc ngam trong nudc cat Vo trung.

+ Tiém dung dich vi khudn cé néng do 1x10°
CFU/ml vao méi cl hanh tay da dwoc khir tring bé
mét, cong thirc ddi chirng duoc tiém bang nudc cét.

+ Cay hanh con duwgc trong chau chira cat
(93 dwoc hip khw trung) va duoc tU’O’I bang
dung dich vi khuan c6 nong do 1x10° CFU/ml,
giai doan cay con 6 ngay sau trong, cbng thirc
ddi chirng duoc twdi bang nwéc cat vo trung.

Theo déi va ghi nhan sy xuat hién va biéu
hién triéu chirng, tai phan Iap vi khuén t cq, cay
hanh biéu hién triéu chirng va xac dinh loai vi
khuan thu thap duoc bang ky thuat PCR va phan
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tich trinh tw gen 16SrDNA nhw mé ta & phan trén.
3. KET QUA NGHIEN CU'U VA THAO LUAN
3.1 Triéu chirng bénh

Thu thap méau cay hanh cé biéu hién triéu
chirng bi théi ct trong diéu kién ddng rudng tai
cac huyén Kinh Mén (Hai Duong), Luc Nam (Béc
Giang) va Vinh Léc (Thanh Héa). Trén déng
ruéng, bénh thudng xuat hién som tw giai doan
cay con dén giai doan thu hoach. Ban dau, bo ré

bi nhiém bénh c6 mau vang nau, vé sau ré bj théi
va néu bi nhiém bénh nang thi toan bd bd ré cua
cay hanh bi théi (hinh 1B) so v&i cay hanh khde
thi bo ré van phat trién binh thwong cé mau tréng
(hinh 1A, C). V& sau, bénh tan cbng 1én bd phan
cl lam cho ct hanh bi théi c6 mau nau, mong
nwéc va mém (hinh 1D, F) so v&i ci hanh khée
(hinh 1E). L& hanh mé&i bi bénh tir mau xanh
chuy&n sang mau vang nhat, vé sau khi ct hanh
bi thdi n&ng la chuyén sang mau vang ua.

Hi_nh 1. Triéu chirng bénh thdi nhiin trén hanh. .
(A) Cay khoe; (B) Céy bi nhiem bénh & cac mirc do khac nhau & giai doan cay con trén dong ruéng;
(C, E) La va ct hanh khée; (D, F) La va ci hanh bj nhiém bénh trén dong rudéng trwdc khi thu hoach.

Hinh 2. D&c diém hinh thai khuén lac cda vi
khuan phan Iap tt ¢t hanh b thoi
(A) Hinh dang vi khuan chup duai kinh hién vi
quang hoc & d6 phong dai 400 lan;
(B) Kiém tra kha nang Vi khuén sbng trong diéu
kién yém khi;
(C) Mau séc khuén lac trén moi trwong YDC.

T& 27 mau ci hanh bj nhiém bénh, da phan
lap dwoc 48 ching. Trong s6 48 ching c6 38
chiing bat mau nhuém gram am, hinh que (hinh
2A). Theo Schaad et al. (2001) nhém vi khuén

bdt mau gram am thuéc moét sbd chi
Pectobacterium, Pantoea, Xylophilus,
Xanthomonas, Pseudomonas, Acidovoras va

Ralstonia. Sau 48 gio> nudi vi khuan trong 6ng
nghiém diéu kién yém khi (co phu parafin), moi
trwéng nudi cdy déu ddi mau tir xanh sang vang
(hinh 2B). Sy chuyén mau 1a do trong qua trinh
sinh trwéng, vi khuan da sinh ra acid lam cho pH
trong moi trwéng chuyén t tinh kiém (pH = 7,1)
sang tinh acid. Ching t6 mau vi khuan cé kha
nang sinh trwdng, phat trién va st dung ngudn
dinh dwdng la glucose cé trong mdi trwdng. Theo
Schaad et al. (2001), dwa vao dic tinh c6 thé
sinh trwdng va phat trién trong mai trwdng yém
khi, qua d6 xac dinh dwoc 29 ching vi khuan
dwoc xac dinh thubéc hai chi Pectobacterium va
Pantoea. Trong khi d6 6ng nghiém chtra vi khuan
Ralstonia solanacearum (vi khuan hiéu khi) co
pht parafin (di chirng) khéng chuyén mau, van
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gi» mau xanh cltia méi trwdng. D& phan biét nhanh
chéng 2 chi Pectobacterium va Pantoea, ciy khuan
lac cac chding 1én méi trwérng YDC, néu khuan lac
c6 mau tréng trén mai trwdng YDC thi vi khuan dé
thudc chi Pectobacterium, néu khuan lac cé mau
vang trén méi trwong YDC thi vi khuén thuédc chi
Pantoea (hinh 2C). Nhw vay, 25 ching phan lap
dwoc t¢ méu ci hanh bi thdi thudc chi
Pectobacterium va 4 chung thudc chi Pantoea.

Xéc dinh loai vi khuan gay bénh théi cu
hanh duwa trén trinh tw doan gen 16SrDNA

Cap primer 27F/1492R khuéch dai trinh tw
clia gen 16SrDNA tir cac mau vi khudn phan lap
duwoc, trong khi khéong c6 san phdm PCR nao
duoc khuéch dai tr mau déi (ng am (s& dung
nwéc cat). TAt ca cac san phdm PCR déu c6 kich
thwdc khoang 1.400 bp (hinh 3).

Cay khoe

M

BGI1.1
BGl1.2
BG1.3
HDI.1
HDI.2
HDI.3
THI.1
THI.2
THI.3

Hinh 3. Hinh anh dién di sdn phdm PCR
khuéch dai doan gen 16SrDNA ctia cac mau vi
khuén phan Iap dwoc tiv ct hanh bj théi tai Bac

Giang (BG1.1, BG1.2, BG1.3), tai Hai Dwong
(HD1.1, HD1.2, HD1.3) va Thanh Hoéa (TH1.1,
TH1.2, TH1.3) béng c&p primer 27F/1492R.
M: High Ranger 1 kb DNA Ladder (Cat. 11900,
Norgen Biotek Corp., Canada).

TAt ca cac san phdm dwoc gidi trinh tw va
déu cho két qud déng nhat. Két qua tim kiém
bang phan mém tryc tuyén BLAST cho théy,
chiing HD1.1, TH1.1 va BG1.1 cé mirc ddng nhat
tinh tw cao tor 99,8 - 100% v&i ching
Pectobacterium carotovorum.

Cay pha hé dwoc xay dwng dwa trén trinh tw
doan gen 16SrDNA clGa mau dai dién ky hiéu
HD1.1, TH1.1 va BG1.1 ¢4 chiéu dai 1.265 bp cung
véi 4 trinh ty cac doan gen 76SrDNA cla cac
ching vi khuan tim kiém bdng phan mém truc
tuyén BLAST cho thdy mau dai dién ki hiéu HD4.1

c6 mic dong nhét tinh tw Pantoea dispersa
PRPB12 (ma sb: MG450362), mau dai dién BG6.1
va HD7.2 c6 murc dong nhét tinh tw Enterobacter
cloacae MY01 (ma sb6: MK027092), mau dai dién
HD8.1 c6 mrc ddéng nhét tinh tw Serratia
marcescens ZTP1 (mé s6: MT949651) va cac chi
Pectobacterium, Dickeya, Enterobacter, Pantoea,
Erwinia, Serratia, Pseudomonas, Xanthomonas,
Xylophilus, Burkholderia, Ralstonia, Bacillus tw
ngan hang gen.

Nhw vay, loai vi khudn phan l1ap tr mau ci
hanh bi théi 1a loai Pectobacterium carotovorum

148 [HRO4197E) - US4

Hinh 4. Cay pha hé duoc xay dwng bang phuong
phap Maximum-likelihood ctia phan mém MEGA X
dwa trén trinh ty 76SrDNA clia chiing phan Iap ttr cu
hanh bi thdi nhiin va cac chiing vi khuan dwoc
Iwa chon tlr ngan hang gen. Gia tri bootstrap
dworc hién thi & cac diém giao cac nhanh.

Lay nhiém nhén tao

Do6i véi cong thirc 1ay nhiém bo ré cua cu
hanh béng dung dich vi khuan véi nong dsé 1x10°
CFU/ml: sau 7 ngay lay nhiém bang cac ching
HD1.1, TH1.1 va BG1.1, bd ré cla cl hanh da bj
thdi, c6 mau nau va bd phan thdi c6 xu hwéng
lan 1&n phan cl (hinh 5B, C, D), trong khi d6 bd
ré clia ci hanh lay nhiém bang nudc cat khéng
biéu hién triéu chirng, c6 mau trang, ci c6 mau
binh thwong (hinh 5A).
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Hinh 5. Két qua lay nhidm nhan tao chiing
HD1.1, TH1.1 va BG1.1 1&n bo ré cu hanh.
A: lay nhiém bang nuéc cét; B: Lay nhiém bang
chiing HD1.1;

C: Lay nhiém bang ching TH1.1. va D: lay
nhiém bang ching BG1.1.

. Doi véi cénbg thire tiém dung dich vi khuén véi
néng dé 1x10° CFU/ml vao trong ci: sau 7 ngay
lay nhidm, & cl hanh dwoc tiém bang nwdc cét
vo trung, vét tiém van c6 mau tréng, khong ghi
nhan triéu chirng (hinh 6A, E), trong khi dé, cl
hanh tay dwoc lay nhiém bang dung dich cac
chiing HD1.1, TH1.1 va BG1.1 vét tiém d& c6 cd
mau nau, dang wét va cé xu huwdng lan rong ra
xung quanh (hinh 6B, F; C, G; D, H).

Tién hanh lay bénh cay hanh con trong diéu
kién chau vai bang dung dich vi khudn P
carotovorum ndng do 10° CFU/mI. Sau 30 ngay lay
nhiém, trong khi cay hanh con dwoc lay bang nwéc
cét vo trung khong biéu hién triéu chirng (hinh 7A,
E), cay hanh con duoc lay nbiém bang dung dich vi
khuan P. carotovorum c6 biéu hién cay thap, 14 bi

vang chay (hinh 7B, C, D), bo ré bi théi gan nhw
hoan toan va phan ci da bi thdi nhin (hinh 7F, G,
H). Tt ca cac mau l&y bénh nhan tao da dworc tai
phan 1ap vi khuén va khang dinh loai vi khuan phan
lap duoc tr cac vét bénh sau khi lay nhiém nhan
tao lén bo ré, cu déu la loai P. carotovorum. Nhw
vay, da hoan thanh chu trinh Koch va khéng dinh
loai vi khuan P. carotovorum 1a nguyén nhan gay
bénh théi nhiin trén cay hanh.

Hinh 6. Két qua lay nhidm nhan tao chiing
HD1.1, TH1.1 va BG1.1 tiém vao cl hanh tay.
(A, E): lay nhiém bang nwéc cét; (B, F): lay
nhiém bang ching HD1.1;

(C, G): lay nhiém bang ching TH1.1; (D, H): lay
nhiém bang ching BG1.1.

Hinh 7. Két qua 1ay cay hanh con béang chiing HD1.1, TH1.1 va BG1.1. )
(A, E): lay nhiem bang nwéc cat; (B, F): lay nhiém bang ching HD1.1; (C, G): lay nhiem
bang ching TH1.1; (D, H): lay nhiém bang ching BG1.1.
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4. KET LUAN

D3 xac dinh dwoc nguyén nhan gay bénh thoi
ch hanh tai Bac Giang, Hai Dwong va Thanh Hoa
la do loai vi khudn Pectobacterium carotovorum
gay ra bang phwong phap PCR s&r dung cap
primer 27F/1492R khuéch dai doan gen
16SrDNA.

Loi cam on

Cong trinh nay 1a mét phan két qua cia dé tai
tiém nang cip Bo Nghién ctru xac dinh nguyén
nhén gay bénh théi nhiin hanh, téi tai cac tinh
phia Bdc do ThS. Ngé Quang Huy lam chd tri.
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