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Abstract

Xanthomonas axonopodis is the main causative agent of citrus ulcers. Currently, research and application of
probiotics in the control and prevention of harmful bacteria are increasingly being interested in the strategy
of sustainable agricultural development. In this study, 38 bacterial strains were isolated from black soldier
fly larvae, of which RLD13 and RLD23 were evaluated for strong antagonistic ability against Xanthomonas
axonopodis. Based on morphological characteristics and 16S rRNA sequences, the RLD13 strain was identified
as Bacillus velezensis and the RLD23 strain was Pseudomonas aeruginosa. With this characteristic, the
strain Bacillus velezensis RLD13 has the potential to be applied to the production of probiotics against the
ulcer-causing bacteria Xanthomonas axonopodis for citrus.
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DA DANG DI TRUYEN CUA VI KHUAN Ralstonia solanacearum GAY BENH HEO
XANH TREN CAY CA CHUA VA KHOAI TAY TAI LAM PONG

V6 Thi Ngoc Ha"', Lé Khic Hoang', Huynh Thanh Hung'

TOM TAT

Kiém soat bénh héo xanh trén ciy ho Ca dang ngay cang khé khin bdi sy thich nghi va thay déi lién tuc
clia tac nhan gay bénh véi bién d6i khi hau, cac gidng ciy trong va cac thudc bao vé thuc vat. Trong nghién ctiu
ndy, mau bénh héo xanh trén cay ca chua va khoai tdy da dugc thu thép tai cic dia diém khéc nhau thuc tinh
Lam Dong. Tac nhan giy bénh dugc phén 1ap trén moi trudng TZCA va kiém ching trén cay ky cha tuong
ting theo quy tic Koch. Vi khuén Ralstonia solanacearum sau d6 dugc xac dinh Biovar, dugc dinh danh béng
trinh ty viing gen 16S-rRNA va dugc danh gid su da dang di truyén béng chi thi ISSR. Téng cdng 32 ching vi
khuén Ralstonia solanacearum da dugc phan lap déu thudc Biovar 3 va chia thanh 4 nhém hinh thai theo dic
diém khuén lac trén méi trudng TZCA. Trinh tu viing gen 16S-rRNA cua 10 chung R. solanacearum dai dién
cho tting nhém hinh thai tuong dong véi cac trinh tu ctia vi khuén R. solanacearum c6 san trén Genbank ti
94,56% dén 98,64% vai d6 bao phu dat trén 97%. Chi thi phan tt ISSR chi ra rdng cdc chung vi khudn phén lap
dugc c6 do da dang di truyén cao vé6i hé s6 tuong dong di truyén bién dong tii 0,43 dén 0,92.

T khoéa: Ralstonia solanacearum, héo xanh vi khudn, da dang di truyén, cay ca chua, cay khoai tay

1. DAT VAN BE dén 95% tham chi la mét trdng cho cac viing canh
tac nong nghiép, dac biét la nhiing cay ho Ca. Mic
du nhiéu tién bo ky thuat dugc 4p dung vao san

Vi khuin Ralstonia solanacearum 1a tic nhan
gy bénh héo xanh va lay nhiém trén 200 loai thuc . A ) : P TTe TED ¢
vit thudc 50 ho (Caldwell ef al., 2017), gay thiét xudt, song bénh héo xanh vi khudn van luén hién

hai khd nghiém trong dén ning suét, c6 khi lén dién, gay hai va la méi lo ngai d6i véi nguoi san
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xudt. Cac céy trong chu luc trong ho ca gom ca
chua, khoai tay va 6t véi dién tich 1an lugt khoang
4.917.735 ha, 17.788.408 ha va 2.020.816 ha. Céc
loai cy trong nay thudng xuyén bi anh hudng bai
R. solanacearum (FAOSTAT, 2022).

Mot trong nhiing bién phdp c6 tinh kha quan va
6n dinh 1a st dung giong khang bénh. Tuy nhién,
su khédng bénh ctia cac giong khang khong 6n dinh
do su da dang di truyén cta vi khudn gy bénh va
cac yéu t6 moi trudng (Jaunet & Wang, 1999) va
tinh ddc hiéu cta vi khuén theo vung sinh thai
(Truong et al, 2008; Wang & Truong, 2013) gay
kho khan cho viéc chon tao giong khang bénh.

Phuong phap sinh hoc phén tt stt dung cac chi
thi nhu SSR, RAPD, AFLP trong danh gia da dang
di truyén dugc st dung 6 hau hét cay trong cling
nhu cac loai sinh vat, dem lai gia tri trong chon
tao gidng, bao ton va tdi tao ngudn gen (Wu et al.,
2011; binh Thi Phong va cs., 2014). Trong cac loai
chi thi thi chi thi ISSR dang dugc ting dung rong
rdi va c6 hiéu qua trong viéc danh gid da dang di
truyén & ca muc do quan thé va loai (Nguyén Dtic
Thanh, 2015; Tran Thi Liéu va cs., 2015; Dinh Thi
Phong et al., 2015; Tran Thi Lieu et al., 2018). Chi
thi ISSR thé hién dugc uu thé€ so véi cac chi thi
khéc nhu SSR, RAPD khi cho sian phdm PCR 6n
dinh do doan méi dai hon va ty 1¢ phan tram bang
da hinh cao hon (Blair et al., 1999).

Lam Dong la tinh c6 dién tich canh tac cay ca
chua va khoai tay 16n nhat khu vuc phia Nam.
Dudi dién bién phtic tap ctia bién d6i khi hau lam
cho bénh héo xanh trén cac cay ho Ca trén dia ban
cac tinh mién Poéng Nam B¢ va Tay Nguyén, ddc
biét 1a tinh Lam Dong lay lan va kho kiém sodt,
viéc nghién ctiu mdi lién hé gitta dic diém hinh
thdi, kha nang gay bénh va dic diém di truyén
bang chi thi sinh hoc phan ti vi khudn Ralstonia
solanacearum la can thiét. Trong nghién ctiu nay,
vi khuén Ralstonia solanacearum dugc phén lap tu
cac khu vuc trong cdy ca chua va khoai téy tai cac
xa thudc cac huyén ctia tinh Lam Dong, phan loai
hinh thai khudn lac trén mdi truéng TZCA, dinh
danh bang trinh ty viing gen 16S-rDNA va da dang
di truyén bang 8 mdi cua chi thi phéan ta ISSR.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu
Céc mau bénh héo xanh trén cy ca chua va

khoai tay dugc thu thép tai mét s6 dia diém thudc
tinh Lam Pong.

Cac moi truong st dung gom TZCA (thanh
phan cho 1 lit: Peptone 10 g, casein hydrolysate
1 g, glucose 5 g, TZC: 0,05 g, agar 20 g, nudc cat
1.000 mL); LB (thanh phén cho 1 lit: peptone 10
g, cao nam men 5 g, NaCl 10 g, agar 20 g, nudc
cdt 1.000 mL); mdi trudng cd s& (thanh phan cho
1 lit gom: NHHSO, 1g, KCl 0,2 g, MgSO,.7H,0
1 g, Methyl red 0,08 g, nudc cat 1.000 mL); 3 loai
duodng gom cellobiose, lactose, maltose va 3 loai
rugu gom dulcitol, mannitol, sorbitol.

B kit QIAamp DNA Micro kit, cap moi cdp
moi 27F (5- AGAGTTTGATCCTGGCTCAG -3’);
1492R (5- ACGGCTACCTTGTTACGACTT-3’);
8 moi ISSR va cac hoa chat dung cho phan ting PCR
gobm DreamTaq Red PCR MasterMix (Thermo
Scientific Inc., Hoa Ky) va nudc tinh khiét.

2.2. Phuong phap nghién ctu

2.2.1. Phan lap vi khudn gay bénh héo xanh trén
cdy ca chua va khoai tdy tai Lim Dong

Thu thép va bao quan mau bénh theo phuong
phdp quan ly mau bénh thuc vat cua Shivas va
Beasley (2005). Thu thép cdc mau bénh tu cic
rudng cé triéu ching dién hinh do vi khuén
R. solanacearum gay ra trén cay ca chua, khoai tay
nhu: cac 1a ngon héo xanh ri xudng, vo than sat
gdc san sui, cat ngang phan than thdy b6 mach hoa
nau, ré c6 mau nau den. Thu mau tai cidc vudn ca
chua hoac khoai tay c6 dién tich t6i thiéu 1.000 m?,
thu mau bénh theo cac duong chéo goc, trén moi
dudng chéo gdc thu 5 diém. Dung tai gidy va thiing
x0p v6i da kho d€ van chuyén mau vé phong thi
nghiém va xt ly trong vong 72 gid.

Ruia sach dudi voi nu6ec cdc doan mau bénh
10 - 15 cm réi khit trung bang con 70° va nudc
cit vo trung, sau do6 cdt nho thanh cdc doan 1 cm
va dat vao ong tuyp 5 mL chtia nudc cit vo trung
dé & nhiét d6 phong trong 10 phat dé thu dich vi
khuén tho.

Cdy trang 100 pL dich khuén tho & trén céc dia
Petri chiia moi trudng dic hiéu TZCA va u 6 nhiét
do6 28°C trong 48 gio. Khi xuét hién cac khuén lac
riéng biét trén dia, dung que cdy dé ldy cac khudn
lac ¢6 dac tinh nhdy, mau trang nga, ria mép nhan,
6 gifia c6 mau phét hong va cdy theo duong zigzac
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sang mdi truong LB. Tiép tuc cdy chuyén trén
moi trudng LB dén khi vi khudn thuin (khodng
5 - 7 1an). Tén vi khudn dugc dit tén véi chit céi
dau la viét tit tén cay ky chua, phan sau la viét tat
noi thu mau va cuéi cung 1a thd ty mau vi khuén
phan lap dugc. Cac mau vi khuén thuin dugc ciy
trén 6ng thach nghiéng va bao quan & 4°C, dong
thoi luu tri trong glycerol 50% & -20°C va sti dung
cho cac thi nghiém tiép theo. Kiém chiing tdc nhin
gay bénh héo xanh trén ca chua theo quy tic Koch.
Hat ca chua giong F1 PN-209 ctia co s6 giong Phu
Nong dugc riia bing c6n 70° trong 30 giay. U hat
trén gidy thim vo trung dugc lam &m dat trong dia
Petri, giti & nhiét d6 phong 27 - 30°C. Cac dong
vi khudn c¢6 déc trung trén moi truong TZCA da
dugc lam thuan va nudi cdy trong moi trudng LB
long sau 2 ngay va ly tam 6.000 vong/phut trong
15 phat, dich vi khudn dugc pha lodng vé ndng
d6 108 CFU/mL &€ stt dung. Thi nghiém dugc bd
tri hoan toan ngdu nhién, moéi dong vi khudn 1a
mot nghiém thiic va mot nghiém thic déi chiing,
moi nghiém thtic 5 14n ldp lai, méi 1an 13p lai ctia
1 nghiém thtic la 5 cay. Lay nhiém theo phuong
phap cua Singh va cong su (2018) c6 cai tién. Hat
nay mam khoang 0,5 - 2 mm dugc ngam vao dich
vi khudn da chuén bi trong 30 phut, sau d6 vét hat
ra va lam kho nhanh trén gidy thim vo trung réi
cdy vao dia Petri chita sdn moi truong WA (5 hat
trén mot dia Petri), ddt trong t6i & nhiét do phong
va ghi nhan triéu ching bénh sau 7 ngay.

Kiém chung tdc nhan giy bénh héo xanh trén
khoai tiy theo quy tic Koch. Lay nhiém theo
phuong phap ctia Singh va cong su (2018) c6 cai
tién nhu sau: c khoai tay giong Jelly ctia co s&
giong ndng san Diing Ha rlia sach, khu trung bé
mat bang con 70° va ngdm trong dung dich GA3
0,1% trong 1 gio, cu giéng sau d6 dugc vt ra dé
rdo va trong vao cac chau kich thude 12,5 x 16 x
17 cm chia dat sach Tribat da dugc hap khu trung,
1 cti/chau. Khi khoai tiy c6 3 - 4 14 théat, ding dung
dich vi khu4n 10® CFU/mL da chuén bi & trén dé
tudi 1én khoai tay, 100 mL/chdu, moéi ching vi
khuin tuédi 3 chau. Theo doi sy hinh thanh triéu
chiing bénh va ghi nhén sau 21 ngay.

2.2.2. Phan logi vi khudn giy bénh héo xanh trén
cdy ca chua va khoai tiy bang ddic diém sinh héa
va trinh ty viing gen 16S-rRNA

Dic diém sinh hoa clia cdic mau vi khuin dugc
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xac dinh theo phuong phap mo6 ta ctia Schaad va
cong su (2001) gom phan ting nhudém gram, kéo
soi v6i KOH, enzyme catalase, nudi cdy trong
moi truong yém khi va moi trudng chia Twin 80,
phan ting thiy phan tinh bot. Kha nang st dung
va chuyén hoa cacbon trong moéi trudng nudi
cdy ctia vi khudn R. solanacearum dugc xac dinh
theo phuong phap ctia French va cong su (1995)
stt dung moi trudng co sd (thanh phan/1L gom:
NH,H,SO, 1g,KCl0,2 g, MgSO,.7H,0 1 g, Methyl
red 0,08 g, nudc cat 1.000 mL), 3 loai duong gom
cellobiose, lactose, maltose va 3 loai rugu géom
dulcitol, mannitol, sorbitol. Theo déi 3 - 5 ngay
doi v6i moi truong rugu, 5 - 14 ngay déi véi moi
truong dudng, néu moi truong dich chuyén ti
mau do ctia dung dich ban dau sang mau vang thi
xdc dinh 1a ¢6 kha ning chuyén héa cacbon, khong
chuyén mau la khong c6 kha néing.

Cac dong vi khudn R. solanacearum dugc
nuodi trén moi trudng dinh dudng LB long
trong 48 gi¢ & 28°C va chiét xuidt DNA bang
bo kit QIAamp DNA Micro. Sau d6 thuc hién
phan tGng PCR khuéch dai v6i cdp moi 27F
(5- AGAGTTTGATCCTGGCTCAG-3’); 1492R
(5- ACGGCTACCTTGTTACGACTT-3’) v6i chu
trinh nhiét: (1) Tién bién tinh & 96 °C, 4 phut,
(2) 30 chu ky gom: bién tinh & 94 °C, 30 gidy; bat
cap 57°C, 30 giay; kéo dai 72 °C, 60 gidy, (3) hau
kéo dai 72 °C, 7 phut trong B9 “iCycler’ Thermal
Cycler (Bio-Rad Laboratories Inc., Hoa Ky). Moi
phén ting c6 thé tich 25 pL, gébm 2 pL DNA t6ng s&
(1 ng/uL), 12,5 pL 2x DreamTaq Red PCR
MasterMix (Thermo Scientific Inc., Hoa Ky), 6,5 uL
nudc tinh khiét va 2 uL ctia moéi mai (10 uM/pL)
(Apical Scientific, Malaysia). San phdm PCR sau do6
dugc gi di giai trinh ty tai cong ty TNHH GenLab.

T4t ca céc trinh ty dugc phan tich bang phan
mém Bioedit, va kiém tra muc d¢ tuong dong
ctia cac dong vi khudn nay véi cac ching da dugc
cong bo trén co s¢ di liéu GenBank bing cong
cu BLAST (http://blast.st-va.ncbi.nlm.nih.gov/
Blast.cgi). Tiép theo diéu chinh tht cong st dung
thong qua chuong trinh cén chinh ClustalW. Cac
trinh tu da dugc phan tich dugc dung dé x4y dung
cay phat sinh loai v6i hé s6 bootstrap 1.000 theo
phuong phap khoang cach st dung phép néi lan
can (Neighbor-Joining) trong phan mém MEGA 11
(Kumar et al., 2021).
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2.2.3. Ddnh gid su da dang di truyén vi khudn
R. solanacearum bdng chi thi phan tii ISSR

Céc dong vi khudn R. solanacearum dugc nudi
trén moi truong dinh dudng LB 1ong trong 48 gis
& 28°C va chiét xudt DNA bang b¢ kit QIAamp
DNA Micro. Sau d6 thuc hién phan ting PCR véi
tiing moi ISSR (Bang 1) véi chu trinh nhiét: (1)
Tién bién tinh & 95°C, 5 phut; (2) 30 chu ky gom:
bién tinh & 95°C, 30 gidy; bat cap 50°C - 57°C (Phu
thudc mai, bang 1), 1 phat; kéo dai 72°C, 45 giay;
(3) hau kéo dai 72°C, 10 phut trong B¢ ‘iCycler’
Thermal Cycler (Bio-Rad Laboratories Inc., Hoa
Ky). Méi phan tng c6 thé tich 25 pL, gébm 2 pL
DNA t6ng s6 (1 ng/pL), 10 pL 2x DreamTaq Red
PCR MasterMix (Thermo Scientific Inc., Hoa Ky),
11 pL nudc tinh khiét va 2 uL moi (0,2 pM) (Apical
Scientific, Malaysia). Kich thudc khuéch dai muc
tiéu ctia cac primer dao dong trong khoang 100 -
2.500 bp, san phdm PCR sau d6 dugc dién di trén
gel agarose 1,5% dung dich dém TAE 1X, hiéu dién
thé 90 V, cudng do dong dién 400 mA, trong 30 -
40 phut.

Béng 1. Danh sich cdc moi ISSR va nhiét d6 bat cap
dugc st dung

Primer Trinh ty Tai liéu Nhiét @6
(Moi) (5°-3) tham khao | bat cap
AF80820 (AG),T 50°C
AF80821 ( AG)SC Rata‘naciherdchai 52,4°C
vacongsy
AF80822 (GA)ST (20 10) SOOC
AF80825 (GA)SYG 53,8°C
UBC841 (GA),Y 57,3°C
UBCSIO (AG)ST Mahmodl Vé SOOC
UBC808 | (AG)8C | congsu (2014) | 52 4°C
UBCS834 | (GA)8(CT)C 51,6°C

Ghichi: Y=CvaT

S6 liéu ISSR dugc ghi nhan st dung UVIDod
(phién ban 99.02) bing cach so sanh v6i thang
chudn 1kb (Thermo Scientific, Hoa Ky). Cac doan
DNA dugc khuéch dai 6n dinh dugc ghi la 1 khi
c6 mat va 0 néu khong cé dai DNA va dugc ghi
nhan cho tiing chung vi khudn nhdm tao ma tran
dit liéu d€ phan tich méi quan hé di truyén. Maéi
quan hé di truyén dugc thé hién bing viéc phan
nhdém dya trén ma tran hé s6 tuong dong va phan

tich s do hinh nhanh theo phuong phap phan
nhom UPGMA bang phin mém NTSYSpc 2.1
(Rohlf, 2000).

2.3 Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tu thang 08/2022
dén thang 02/2024 tai Phong thi nghiém Bénh
cay, Khoa Nong hoc, Truong Dai hoc Nong Lam
TP. H6 Chi Minh.

IIL. KET QUA VA THAO LUAN

3.1 Phén lap vi khuin R. solanacearum giy bénh
héo xanh trén cay ca chua va khoai tay tai tinh
Lam Dong

Céc mau bénh dugc thu thap tai cic xa Hiép
An (HA), Ka bon (KAD), Quang Lap (QL), Xuan
Tho (XT), Lac Duong (LD) va Ka Bo (KD). Cac
mau bénh da dugc st dung d€ phan lap tdc nhan
gay bénh trén moi truong chon loc TZCA va lam
thudn trén moi truong LB, két qua thu dugc 32
dong vi khudn. Tén ctia cdc dong vi khudn dugc
ky hiéu bat dau bang tén ciy ky cht va theo sau
1a tén dia di€m thu mau va s6 thi tu cdc mau
dugc phén 14p tu dia diém d6, vi du CXT1 trong
d6 C 1a chua, XT 1a Xuan Tho, 1 1a mau bénh s6
1 dugc thu tai dia diém nay. 32 dong vi khuin
nay dugc chia thanh 4 nhém véi ddc trung hinh
thdi khudn lac khdc nhau. Nhém 1 gébm 8 dong
vi khuidn CHA1, CHA3, KKADS5, KKAD6, KQL2,
KQL4, KQL1, CXT1 véi khuan lac hinh tron,
nhdy, mau trang nga, ria mép nhan tring, & gitia
c6 mau hong dam va madt 16i (Hinh 1a). Nhém
2 gobm 8 dong vi khudn CHA2, CHA6, KKADI,
KKD5, KQL5, CXT2, CXT3, CXT5 c6 khuin lac
hinh tron, nhdy, vién trang bén ngoai dam, & gitia
c6 mau hong nhat va mdt 16i (Hinh 1b). Nhém 3
¢6 khuén lac hinh tron nhay, ria mép trang mong
va § gitia c6 mau hong nhat (Hinh 1c¢) gom 5
dong vi khuén 1a KKAD2, KKAD3, KKD4, KKD6
va KKD7. Nhom 4 gom 11 dong vi khudn gom
CHA4, CHA5, KKAD4, KKD1, KKD2, KKD3,
KQL3, CXT4, CXT6, CXT7 va CXT8 véi dic
trung khuén lac hinh dang tron nhiy, mau tring
nga, ria mép nhan, & gitia c6 mau hong nhat, mat
16i (Hinh 1d). Cac dic diém hinh théi khuin lac
nay déu ddc trung cho vi khudn R. solanacearum
theo mo ta ctia Kelman (1954).
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Hinh 1. Dic diém cac dong khuén lac trén méi truong TZCA
Ghi chii: a) Nhom 1; b) Nhém 2; ¢) Nhom 3; d) Nhom 4.

Tat ca 32 dong vi khudn nay déu la vi khuén
gram am c6 t€ bao hinh que, kich thuéc 0,5 - 1,5 pm,
va phan ting v6i KOH 3% tao dung dich kéo sgi,
hiéu khi, am tinh véi tht nghiém enzyme catalase,
khong thuy phéan tinh bot. Nhiing dac diém sinh
héa nay giong v6i mo ta ctia Schaad va cong su
(2001) vé loai vi khudn R. solanacearum. Ngoai
ra, trong nghién ctiu nay st dung ngudn cacbon

1a 03 loai duong cellobiose, lactose, maltose va 03
loai rugu 1a dulcitol, mannitol, sorbitol dé€ xac dinh
Biovar cuia vi khudn. Két qua cho thiy, ca 32 dong
vi khudn R. solanacearum déu c6 phan ting chuyén
héa cacbon v6i moi truong c6 03 loai dudng va 03
loai rugu nay, theo khoéa phén loai ctia Hayward
(1994) tat ca vi khuin thudc Biovar 3.

Hinh 2. Triéu ching gay gai clia cac chung vi khuén phén lap dugc
trén cay ca chua (CHA2 va CHAG6) va khoai tiy (KKAD4)

T4t ca 32 dong vi khudn dugc 1y nhiém trén
ky chu tuong ting (cay ca chua hodc cay khoai tay)
trong diéu kién phong thi nghiém d€ danh gia kha
nang giy bénh ctia cac dong vi khudn. Két qua cho
théy, 32 dong vi khudn déu c6 kha nang gay bénh,
triéu chiing trén ca chua la cay bi théi 14 mam, than
mam khong phat trién va théi, ré dan dan héa nau
(Hinh 2 mau CHA2 va CHA®6) giéng mo6 ta cla
Singh va cong su (2018) khi lay nhiém vi khuin
R. solanacearum lén hat ca chua. Con trén cay
khoai tay c6 1a héo rii, vo than xuét hién not san
sui, cit ngang than cdy thdy bé mach trong céy hoa
nau (Hinh 2 mau KKADA4). Péy la cac triéu chiing
dién hinh cta bénh héo xanh trén cay ho ca do vi
khudn R. solanacearum gay ra, tli cic cdy bi nhiém
bénh tac nhan gay bénh dugc tai phéan lap lai trén
moi trudng TZCA, két qua thu dugc dong vi khudn
c6 cac dac diém hinh théi va c6 cac phan ting sinh
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héa déc trung cta vi khuén R. Solanacearum tuong
tu vi khuén lay nhiém ban dau. Diéu nay cho phép
khing dinh c4c vi khuin phan 1ap dugc 13 tdc nhan
giy bénh héo xanh trén céy ca chua va khoai tay.

3.2. Dinh danh vi khuin gay bénh héo xanh bang
trinh ty viing gen 16S-rRNA

10 chting vi khuédn da dugc dinh danh bang cac
phéan tng sinh héa gom CHA1, CHA3, CXT1 va
KQL4 dai dién cho nhém hinh thdi khu4n lac s6 1;
KQL5, KKD5 dai dién nhom 2; KKAD2, KKAD3
dai dién nhom 3 va KKD3, CXT6 dai dién nhom
4 duogc lya chon dé€ thuc hién dinh danh duya trén
trinh ty viing gen 16S-rRNA.

Vung gen 16S-rRNA ctia cdc chung vi khuén da
dugc khuéch dai thanh cong véi cdp moi 27F va
1492R, san phan PCR co6 kich thudc trong khoang
1.400 bp dén 1.500 bp. So sanh trinh ty viing gen
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16S-rRNA ctia cac chung vi khudn dugc nghién
ctu véi cic trinh ty c6 sdn trén ngan hang gen bang
cong cu BLAST cho thdy 10 chung vi khudn c6
muic d6 tuong dong tit 94,56 - 98,64% v6i vi khudn
R. solanacearum ching APK76 (MF973211.1),
chung Rsll (HG425355.1), ching SL2064

CXT1
CHAI1l

KKD5
KQLS
84 KQL4
CHA3
KKD3
100 KKAD2
CXT6
KKAD3
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(CP022798.1) va chung CMR15 (FB885896.1) véi
do6 bao phu trén 97%. Trong do6 cac chiing APK76
dugc chiing minh la gy bénh héo ri trén céy lac,
Rs11 va SL2064 trén cay khoai tdy va CMR15 trén
cay ca chua (Remenant et al., 2010).

FP885896.1 Ralstonia solanacearum strain CMR15
100 CP022798.1 Raistonia solanacearum strain SL2064
HG425355.1:69-906 Ralstonia solanacearum isolate Rs11
81 MF973211.1:401-956 Ralstonia solanacearum strain APK76
AJ270258.1 Ralstonia thomasii strain LMG6866

53 AB021403.1 Ralstonia syzygii strain ATCC 49543
50 AY741342.1 Ralstonia pickettii strain ATCC 27511

40 AF488779.1 Ralstonia sp. strain AU2944

“ DQ465451.1 Burkholderia soli strain GP25-8

Hinh 3. Cay phat sinh loai ving gen 16S-rRNA ctia cac chiing vi khuén
R. solanacearum. Cac gié tri bootstrap thé hién dudi dang phén trim

Vi khuidn Ralstonia solanacearum chung
APK76 (MF973211.1), chiing Rs11 (HG425355.1),
chiing SL2064 (CP022798.1), chang CMRI15
(FB885896.1) dugc st dung dé dung cdy phat
sinh loai. Cac vi khudn Ralstonia thomasii chung
LMG6866 (AJ270258.1), Ralstonia syzygii chung
ATCC49543 (AB021403.1), Ralstonia pickettii
chiing ATCC 27511(AY741342.1), Ralstonia sp.
chiing AU2944 (AE1) va Burkholderia soli chung
GP25-8 (DQ465451.1) dugc xem nhu nhém ngoai
dé dung céy phat sinh loai (Hinh 3). Cay phat sinh
loai nay c6 ty I¢é bootstrap cao nhét la 100% va thap
nhat1a 40%, trong d6 & cac nhanh tuong dong gitia
cac chung vi khudn dugc nghién ctu va véi cac
chung Ralstonia solanacearum trén ngan hang gen
1a 84 va 100%, cho phép khéng dinh cac vi khuin
dugc nghién ctiu 1a Ralstonia solanacearum.
3.3.Padangditruyén cuavikhuin R. solanacearum
bang chi thj phan ti ISSR

Khéo sat nhiét do bat cdp ctia 8 primer ISSR &
cac khoang nhiét d6 50 - 54°C nhén théy, phé dién
dién di san phdm PCR cho két qua bang da hinh

sang, r6 va 6n dinh & cac muc nhiét do bat cap
ctia primer ISSR AF80820, AF80822 va UBC810
lIa 50°C, cia AF80821 va UBC808 la 52,5°C, cla
AT80825 la 54°C, ctia UBC841 1a 51°C va UBC834
51,5°C.

Tat ca 8 primer ISSR st dung trong nghién ctiu
déu cho san phdm PCR kha tét, s6 lugng bing
nhiéu, dong thoi cac bang xuit hién ro nét, ty
1é¢ bang da hinh cao. Téng s6 san phdm khuéch
dai ctia 8 primer la 97 bang DNA, dat trung binh
12,12 bang/primer, trong d6 c6 90 bang da hinh
(chiém 92,9%), kich thudc bang tti 100 - 2.500 bp.
Trong 8 primer ISSR c6 3 primer cé ty 1é bang
da hinh 100% la primer AF80821, AF8022 va
UBC808. Primer UBC841 cho nhiéu bang nhét
(14 bang) véi 12 bang da hinh, chiém ty 1¢ 85,7%.
Primer khuéch dai s6 biang thiap nhat 1a UBC810
va UBC834 (11 bédng) va cd ty 1é bang da hinh la
90,9% véi 10 bang. Primer AF80825 cho khuéch
dai 13 bang nhung chi c6 11 bang da hinh, la
primer c6 ty l¢ bang da hinh thap nhat (84,6%)
(Bang 2).
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Bang 2. S6 bang khuéch dai ctia 8 primer ISSR

Primer Tdng sd bang | SO biang dahinh | Ty 1€ bing da hinh (%) | Kich thuéc bang (bp)
AF80820 12 11 91,70 200 - 2.500
AF80821 12 12 100,00 100 - 2.000
AF80822 13 13 100,00 300 - 2.500
AF80825 13 11 84,60 100 - 2.500
UBC808 11 11 100,00 200 - 2.000
UBCB810 11 10 90,90 200 - 2.500
UBC834 11 10 90,90 300 - 2.000
UBC841 14 12 85,70 200 - 1.750

Tong s6 97 90 -

Trung binh 12,12 11,25 92,97

Sau khi ghi nhén két qua dién di ctia tiing chting vi
khuén, tién hanh mé hod nhi phan trong phan mém
Microsoft Excel, phan tich mtic d¢ tuong dong thong
qua hé s6 di truyén va tién hanh vé cay phan nhom
di truyén bang phan mém NTSYSpc 2.1. Cac mau vi

khuén c6 hé s6 di truyén gan nhau dugc xép thanh
1 nhém chung, 32 ching vi khuén R. solanacearum
trong nghién ctiu nay dugc chia thanh 6 nhém
chinh véi hé s6 da dang di truyén dao dong tti 0,43
dén 0,92, trung binh dat 0,63 (Hinh 4).

0.56

Cosfficient

0,63 065 0,

i

0.83

Hinh 4. Cay phan nhém di truyén 32 chuing vi khuén R. solanacearum

Nhém I v6i hé s6 tuong dong di truyén 1a 0,645
gom 3 chuing vi khudn CHA1, CHA6 va CHAS5, la
cac vikhuén dugc phan lap tii mau bénh cay ca chua
thu tai Hiép An. Nhém II v6i hé s6 tuong dong di
truyén la 0,695 gom 8 chung CHA4, CXT1, CXT7,
CXT5, CXT3, CXT4, CXT2 va CXT6 chu yéu dugc
phan 14p tit mau bénh cay ca chua tai Xuan Thanh.
Nhom III vé6i hé s6 tuong dong di truyén la 0,642
c6 8 chung vi khudn, phén 16n dugc phén lap ti
mau bénh khoai tdy gom KQL1, KKD7, KQL4,
KKD1, KKD6, KKD2 va KKD3 va 1 chting tit mau
bénh cay ca chua la CXTS8.

Nhém IV ¢6 s6 lugng 1a 6 chung vi khudn gom
KKAD1, KKAD2, KKAD3, KKAD6, KKAD4,
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KKAD5 c6 hé s6 tuong dong di truyén la 0,64,
nho nhat so véi hé s6 tuong dong trong 6 nhom.
Nhoém V géom nhiing ching vi khudn la CHA2,
CHA3, KKD4 va KKD5 c6 hé s6 di truyén la 0,72
vanhém VI gém 3 chung vi khuén la KQL2, KQL3,
KQL5 c6 hé s6 tuong dong di truyén 0,776. Nhém
IV 1a nhém c¢6 céc chung vi khudn dugc phan lap
ti mau bénh ciy khoai tay thu tit Ka Don, Laim
Dbong nhung van thé€ hién sy da dang vé mit di
truyén, trong khi cic chiing vi khudn trong nhom
VI ciing dugc phén 14p tii mau bénh cay khoai tay
thu tai Ka Do, Lam Dong lai thé hién sy tuong
dong cao hon.
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Phan nhém di truyén theo chi thi ISSR thé
hién su phéan biét kha r6 vé cac lién két véi cay ky
cht thu méau ban dau. Trong nhém I va nhém 1II
chti yéu cac chung vi khuén R. solanacearum dugc
phéan 14p tit mau bénh cay ca chua thu tai cing mét
dia diém, trong khi 6 cac nhém di truyén con lai
phén 16n la cdc chung vi khuén R. solanacearum
dugc phén lap tii mau bénh céy khoai tay, ngoai
trii CXT8 & nhédm III va CHA2, CHA3 6 nhdom
IV thu tu cic dia diém khdc nhau. Viéc phan
nhom theo ISSR khong thé€ hién dugc moéi tuong
quan so v6i phan nhém theo dic diém hinh thai
khuén lac trén moi trudng TZCA. Tuy nhién, moi
truong TZCA chu yéu dugc sti dung d€ phéan biét
R. solanacearum gitia cac vi khuin khéc trong qua
trinh phan l4p, dong thoi xac dinh doc tinh ctia vi
khuén nay. Céc vi khudn R. solanacearum cé doc
tinh thudng c6 khuén lac tron nhdy, mau hong
hodc do6 sam véi ria ngoai mau trang va tim mau
hong. Cac chung vi khuén R. solanacearum trong
nghién ctiu nay dugc ki€ém chiing theo quy tac
Koch trén ciy ky cht tuong ting khdng dinh mic
du ¢6 sy khédc biét vé hinh thai khuén lac nhung
ching déu thé hién doc tinh véi cay ky cht tuong
ung va cdy ca chua trong qud trinh lay nhiém
nhan tao.

3.4. Thao luan

Vi khudn R. solanacearum c6 phd ky chu rong,
gay thiét hai nghiém trong cho san xudt nong
nghiép trén toan thé gi6i noéi chung va tai Viét
Nam néi riéng. Hién nay nhiéu bién phap tién
tién nhu st dung giong khang bénh, st dung goc
ghép c6 tinh khang, cac thudc bao vé thuc vat
dang nano da dugc 4p dung dé€ kiém soat bénh
héo xanh vi khudn song hiéu qua van con nhiéu
han ché (Agarwal et al, 2020). Do vi khuin
R. solanacearum c6 kha nang bién d6i nhanh va
bao ton lau dai trong cac diéu kién khac nhau véi
phd ky chu rong (Mohamed et al., 2020). Trong
nghién ctiu nay, mac du vi khudn thu thép ti cac
vung sinh théi tuong duong nhau nhung ciing thé
hién sy da dang vé dic diém hinh thai khudn lac
trén moi trudng chon loc TZCA ciing nhu qua chi
thi phan tt ISSR, mdc du theo kha nang st dung
ngudn cac bon thi tat ca cac vi khuén trong nghién
ctiu nay déu thudc Biovar 3.

Quén thé€ vi khuén R. solanacearum gay bénh
héo xanh & mot s6 tinh mién Nam da dugc Truong

Thi Hong Hai (2015) danh gia c6 do da dang di
truyén cao thong qua chi thi RADP véi hé s6 tuong
dong di truyén giao déng 0,61 - 0,81. Trong nghién
ctu nay khi sti dung chi thi ISSR hé s6 tuong dong
di truyén dao dong tii 0,43 dén 0,92 cho thdy mtic
do6 da dang di truyén cua vi khudn da ting lén méc
du cic vi khudn da dugc thu mau & cic khu vuc
tuong tu nhau.

Su da dang di truyén dya trén 8 primer ISSR
cho thdy moi tuong quan gitia da dang vé dic
diém hinh thai va vi tri dia ly noi thu thap mau
bénh. Trong cung mdt khu vuc dia ly, cdc mau vi
khudn c6 sy tuong dong vé dic diém hinh thdi va
dac diém di truyén va gitia cac khu vuc dia ly khéc
nhau, c6 su khac biét vé dac diém di truyén gitia
cac chung vi khuén R. solanacearum. Hau hét cac
mam bénh thuc vat khac nhau dang ké vé bo gen -
yéu t6 quyét dinh tinh gay bénh. Hon niia, chiing
thay d6i kiéu hinh va bién d6i di truyén dé€ thich
nghi véi moi truong. Do do, viéc nghién ctiu cac
chung vi khuén Ralstonia solanacearum véi chi thi
phéan tu ISSR giup hiéu dugc cic bién thé ton tai
trong kha nang gay bénh lién quan dén cac viing vi
tri dia ly, khi hau, tit d6 cho phép nghién ctiu lua
chon cac nguon vét liéu d€ chon tao giong khang
bénh do vi khudn R. solanacearum gay ra.

IV. KET LUAN

T6ng s6 32 ching vi khudn R. solanacearum
dugc xac dinh la tac nhan giy bénh héo xanh trén
cay ca chua va khoai tay tai Lam Dong dua vao ddc
diém hinh thai, chiing koch va trinh tu viing gen
16S-rRNA. 32 chung vi khuin R. solanacearum
déu thudc Bbiovar 3 va chia thanh 4 nhém hinh
thdi theo dic diém khudn lac trén moi trudng
TZCA. Trinh tu vung gen 16S-rRNA cua 10 chiing
R. solanacearum dai dién cho tiing nhém hinh
thai tuong dong véi cac trinh ty cta vi khudn
R. solanacearum c6 san trén genbank ti 94,56
- 98,64% v6i do bao phu dat trén 97%, ciy phat
sinh loai ddm bdo d9 tin ciy cho phép khing dinh
cac chiing vi khuén nay la R. solanacearum. Tam
primer ISSR da dugc sti dung d€ phén tich da dang
di truyén ctia 32 chung vi khuén R. solanacearum,
dua trén hé s6 Dice, phan nhom theo phuong phap
UPGMA va bi€u d6 hinh cay 32 chiing vi khuin
dugc chiala 6 nhém vé6i hé s6 tuong dong di truyén
bién dong tii 0,43 dén 0,92.
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Genetic diversity of bacteria Ralstonia solanacearum, causing wilt disease on
tomato and potato in Lam Dong province

Vo Thi Ngoc Ha, Le Khac Hoang, Huynh Thanh Hung
Abstract

Controlling bacterial wilt disease caused by Ralstonia solanacearum in Solanum plants is becoming increasingly
difficult, because of the constant adaptation and change of pathogens with changes in weather, crop varieties
and pesticides. In this study, samples of bacterial wilt disease on tomato and potato plants were collected from
different regions of Lam Dong province. The pathogens were isolated on TZCA medium, confirmed by Koch’s
rules. Then, Ralstonia solanacearum bacteria were identified based on biochemical reaction and 16S-rRNA
sequences, and the genetic diversity of pathogens was assessed by ISSR analysis. A total of 32 strains of Ralstonia
solanacearum bacteria were isolated, all belonged to biovar 3 and divided into four morphological groups based
on colony features on TZCA media. The sequences of the 16S-rRNA region of ten Ralstonia solanacearum
strains from each morphological group were similar to the sequences of Ralstonia solanacearum available on
Genbank from 94.56-98.64%, with coverage levels exceeding 97%. ISSR molecular markers revealed that the
Ralstonia solanacearum bacterial strains were highly diverse, with genetic similarity coefficient ranging from
0.43 to 0.92.

Keywords: Ralstonia solanacearum, bacterial wilt disease, genetic diversity, tomato, potato, potato disease,
genetic diversity
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UNG DUNG CONG CU ADOPT TRONG DU DOAN KHA NANG MO RONG
AP DUNG TIEU CHUAN SAN XUAT LUA GAO BEN VUNG SRP
TAI VUNG PONG BANG SONG CUU LONG
Bui Chuc Ly*, Nguyén Hong Tin',
Nguyén Thanh Tam', Nguyén Thi Kim Thoa'

TOM TAT

Nghién ctiu ting dung cong cu ADOPT d€ dy doan kha ning mé rong ap dung tiéu chudn san xudt laa gao
bén viing SRP tai dong bing song Cliu Long (DBSCL). Thao luan nhém trén 22 cau hoi ADOPT dugc thuc
hién tai 4 nhom nong dan thudc 4 huyén san xuét lia 3 vu tai An Giang va Dong Thap. Két qua du doan cho
thay muc do ap dung t6i da tiéu chuén SRP trong cong dong cé thé dat dugc 94% trong khoang 27 nam. Thoi
gian nay c6 thé thay ddi (tang 1én hay gidm xudng) tuy theo tac dong thuan lgi hay bat 1¢i lién quan dén 7 yéu
t6 bao gém (1) Kha ning tiép can va hoc hoi vé tiéu chudn SRP clia nong dén, (2) Cam nhén vé viéc dé dp dung
ctia nong dan doi vdi tiéu chuén SRP, (3) Su hd trg tu vén tit khuyén ndng, (4) Viéc gidm rui ro trong san xudt,
(5) Chi phi dp dung, (6) Lgi ich c6 dugc khi dp dung tiéu chuéin SRP va (7) Viéc ép dung tiéu chudn SRP dugc
thuong xuyén trao d6i thao luin. D€ rut ngan thoi gian mé rong tiéu chudn SRP nhdm gép phan thac ddy canh

tac la gao bén viing tai dong bing séng Cliu Long, mot s6 khuyén nghi da dugc dé xuat.

T khéa: ADOPT, san xudt lia bén viing, tiéu chuén SRP

I. AT VAN PE

Lua gao dugc xem la nguodn luong thuc chu
yéu ctia hon 50% dan s6 thé giéi va 70% ngudi
dan s6ng & cac nudc dang phat trién (Zeigler &
Barclay, 2008). Du doan nhu cau lda gao dén ndm
2035 sé ti€p tuc tang thém 11,9%, tuong duong 59
triéu tan (Seck et al., 2012), trong khi san xudt lta
gao cling dang gy ra nhiéu vin dé dang lo ngai.
Viéc thdm canh laa va st dung qua muc vat tu dau
vao dang lam suy thodi dat dai va gay ra nhiéu van
dé vé 6 nhiém moi truong (Pingali & Rosegrant,
2001; Nguyén Hong Tin, 2017). Qud trinh trong
laa tiéu ton lugng nudc 16n, de doa nguodn nudc
ngot va lam gia ting cdng thing tai nguyén nudc
6 nhiéu khu vuc, san xuat lta con la ngudn phat
thai khi nha kinh, gép phan gay ra bién d6i khi hau
(OECD, 2015). Thém vao do, nguosi lao dong trong
nganh nong nghiép thuong phai lam viéc trong
diéu kién khic nghiét, d6i mat v6i nhiéu rui ro vé
stic khde va an toan (Anh et al, 2020). Nhiing van
dé nay doi hoi su quan ly bén viing va chinh sach
ho trg hiéu qua dé€ thuc ddy san xudt laa gao bén
viing hon.

Nhan thay nhiing thach thiic va han ché trong
san xudt lda gao, nhdm chuyén déi nganh lua gao
toan cdu dé c6 moét tuong lai lanh manh, toan dién
va bén viing hon, ndm 2011 Vién Nghién ctiu Lia
gao qudc té€ (IRRI) cung Chuong trinh Méi trudng
Lién Hgp Quéc (UNEP) va T6 chiic Hgp tac Quéc
té Puic da dong sdng 1ap Dién dan lda gao bén
viing (Sustainable Riec Platform - SRP). Ndm
2015, Dién dan lta gao bén viing SRP da cong bs
tiéu chudn san xudt lta gao bén viing (tiéu chuin
SRP), thiét lap tiéu chudn san xudt lua gao bén
viing tu nguyén toan ciu dau tién cho san xuit lda
gao (SRP, 2020).

Tiéu chuén SRP da dugc khuyén khich dp dung
& nhiéu quoc gia san xudt lta gao trén thé giéi nhu
An D¢, Thai Lan, Myanmar, Indonesia, Pakistan,
Campuchia. San xuét theo tiéu chudn SRP dugc
ghi nhidn mang lai nhiéu lgi ich nhu giup nong
dan t6i uu hoa vat tu dau vao, tang nang suit, tang
hiéu qua sti dung nudc gitp giam phat thai khi nha
kinh, gidm chi phi lao dong va gitp thich nghi véi
diéu kién thdoi tiét bat lgi (SRP, 2021). Tiéu chuin
SRP dugc Bo Nong nghiép va PTNT thuc déy 4p
dung tai PBSCL bét dau tti nam 2018 thong qua du

! Vién Nghién cttu Phat trién Dong bing sdong Ctiu Long - Dai hoc Can Tho
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