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Tom tit:

Ca chua va ca phé la nhirng cay trong va cay cong nghlep rét quan trong o Viét Nam. Tuy nhién, ca hai loai ciay nay déu bi
gay hai nang bai nim bénh Fusarium oxysporum va tuyen trung nét sung Meloidogyne sp. Cho dén nay, chua co nhiéu ché
pham sinh hoc v1ra phong bénh hi¢u qua vira an toan véi sirc khée con nguoi va m01 trlm’ng Véi muc tiéu tim ra cac tic nhan
hiru ich dé san xuat thir nghiém cac ché pham sinh hoc trong phong trir bénh nim va tuyen trung gay hai, nghién ciru nay
da phan lap, tuyen chon va xac dinh dwoc 3 chiing vi khuin ban dia c6 trién vong trong phong trir nam bénh va tuyen trung
gdy hai vung reé ciy ca chua, ca phe va kich thich sinh truéng (KTST) cay trong, gom cac chiing vi khuén Bacillus velezensis
dwoc ky hiéu 1a S1, S2 va TL7 bang gidi trinh tu toan b bd gen vi khuin véi cac ma GenBank lin lugt 1a VEWW00000000,
VEWX00000000 va VEWZ00000000.

Tir khéa: Bacillus velezensis, ca chua, ca phé, chi sé bénh, Fusarium oxysporum, Meloidogyne sp., tuyén tring nét sung ré.
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Abstract:

Tomato and coffee are very important crops and industrial plants in Vietnam. However, both are severely damaged by the fungus F.
oxysporum and the knot root nematode Meloidogyne sp. To date, there are not many biological products that are both effective for
prevention and safe for human health and the environment. With the goal of finding beneficial agents for experimental bioproduction
in the prevention and suppression of harmful fungal and nematode diseases, this study isolated, selected and identified three indigenous
bacterial strains with potential in both plant growth promotion plant and the control of fungal diseases and nematodes harmful to the
roots of tomato plants, and ability in plant growth promotion, including strains of Bacillus velezensis TL7, S1 and S2 by sequencing
the whole bacterial genome with GenBank codes VEWW00000000, VEWX00000000 and VEWZ00000000, respectively.

Keywords: Bacillus velezensis, coffee, disease index, Fusarium oxysporum, Meloidogyne sp., root-knot nematode, tomato.
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Pat van de nam 2011 Viét Nam dimg thir 27 trén toan cau vé san lugng
ca chua xut khau, véi tong gia tri 2.417.000 USD. Tuy nhién,
xuat khau ca chua ciia Viét Nam da giam 30,7% trong nim
) i 2011-2014 cha yéu do vi khudn Ralstonia solanacearum gy
cua Viét Nam. Theo s6 li€u cua t0 chire GAP (Quy trinh thuc  bénh héo xanh, ndm F oxysporum giy bénh héo vang va tuyén
hanh san xuat néng nghiép tot - Good Agricultural Practices),  tring Meloidogyne sp. giy bénh nt sung r& ciing nhu 1a tac

Ca chua 1a loai rau an qua co gia tri dinh dudng cao dugc
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nhan tin cong md duong cho bénh nim va vi khuan giy hai
thém nghiém trong. Tiém ndng thi truong xuat khau cua ca
chua Viét Nam rat 16n, tuy nhién ciing nhu nhidu cay trong
khéc, viéc san xudt bi han ché dang ké boi bénh hai nong
nghiép va anh hudng ciia bién doi khi hau. Ca phé 1a cay cong
nghiép quan trong ¢ Viét Nam di timg dugc xuét khau dimg
thr 2 trén thé gidi chi sau Brazil. Tuy nhién, theo s6 liéu cta
Tong cuc Thong ké, nam 2015 san xudt ca phé da bi sut giam
20% san lugng, twong duong gia tri kim ngach xuat khau giam
13% so voi 2014. Thiét hai gay ra chii yéu boi nim bénh F
oxysporum va tuyén triung Meloidogyne sp. khién cay bi vang
14, thdi r&, mat nang suét. Trudc day, cac loai thude hoa hoc bao
v¢ thuc vat dugce st dung dé phong trir bénh trén cdy ca phé
nhung d4 bi han ché hoic cim do dé lai du lwgng doc t6 khong
dam bao strc khde con ngudi va mdi truong ty nhién, cling nhu
cac san phdm ca phé tao ra khong du diéu kién xuét khau sang
cac qudc gia phat trién.

Trén thé gioi, viéc st dung cac ché phém sinh hoc lam tir
cac chung vi khuan Bacillus ngi sinh hodc viing ré c¢6 kha ning
KTST cdy trong va diét trir ngudn nim bénh va tuyén tring
gy hai thay thé cho cac hoa chit nong nghiép nhu phan bén,
thudc hoa hoc bao vé thuc vat dang 1a xu hudng phat trién
[1-3]. Cac vi khuan nay thudng tic dong thong qua viée tiét
ra cac hop chat c6 kha ning KTST nhu indole-3-acetic acid
(IAA), phytase, cic hop chit bay hoi [4-6] cling cac hoat chit
sinh hoc ty nhién c6 tac dung khang vi khuan nidm bénh nhu
bacillomycinD va fengycin [7] hay plantazolicin trir tuyén
tring [8-10]. O Viét Nam budc ddu c6 mot sd nghién ctru sir
dung cac ché phim sinh hoc tir vi khuén, gitip giam viéc st
dung phan hoa hoc, an toan véi moi truong va giam chi phi san
xuat [11]. Tuy nhién, viéc st dung cac ché pham sinh hoc dé
phong trir céc tic nhan ndm va tuyén tring gy bénh trén cac
cy trong ndi chung va cy ca chua, ciy ca phé noi riéng voi
hi¢u qua cao, on dinh chwa c6 nhiéu vi chua tim dwoc nhiéu
chiing vi khuan ban dia c6 dong thoi ca kha nang KTST va hoat
tinh d6i khang cao voi ndm bénh va tuyén tring.

Do vay nghién ctru nay dugc thuc hién nham sang loc,
tuyén chon va xac dinh cac chung vi khuan ban dia ¢6 ca kha
niang KTST va dbi khang v6i nim va tuyén tring gdy bénh ndt
1é trén cdy ca chua, bénh vang 14 thdi r& trén cay ca phé.

Vat liéu va phuong phap nghién ciu
Dia diém thu thip nguon mau

Chiing ndm F oxysporum giy bénh vang 14 ca phé cung céc
chiing vi khuan ban dia da dugc phén lap tir cac mau dat ving
1é cay ca phé, than 14 cay ca phé thu thdp tai ba Lat, Lam Déng
va Buon Ma Thuat, Pak Lik, cac mau dét, than, 1a cay ky cha
khac thu thap dugc ¢ cac vung khac (bang 1) sau do dugc lam
thuan, luu giit tai BO mon Bénh cdy va Mién dich thuc vat,
Vién Bao vé Thuc vat.
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Bang 1. Dac diém khuan lac cla cac ching vi khuan ban dia cé
tiém nang déi khang vé&i ndm bénh va tuyén triing gay hai trén cay
ca phé.

STT El:l::ng " Hinh théi khudn lac Vi tri liy miu Dia diém thu thip miu
- Tron, nhim va 16m 6 gida, Thinlnonciyci  ChuBit, B Lat,
méu trang duc, nhay nhdt phé khoe Lam Bong
TFOH.’;CO h s lorp v g, Dt ving ¢ ciy Hoai Dang, Krong Pak,
2 Sl €0 vien ria xung quanh, c0 tia it, s Py
Lt ca phé Dik Lak
méu trang kem
Trf)n, ¢0 hinh tron nho 1om & g‘iﬁa, ¢0 Dt ving 1 i o
3 S2 vien ria xung quanh, c6 tia nhiéu, mau cihé grecay Ea Tiéu, Cu Kuin, Bak Lak
trang kem P
4 oy ohhiyl minglom chbuibhoth g ki s By Tt Ouein Dk Lik
trén be mit, 0 tia quanh ria Khuan lac
Mau dit xung quanh ~ Xun Thuong,
5 CD3-6 Tron, mau trang kem & céy cii canh & Bii Thugng,
vuon rau hiru co Soc Son, Ha Noi
} Mau dit xung quanh ~ Xun Thugng,
6 CD3-1 Tron, mau trang kem & céy ci canh & Bii Thuong,
vudn rau hitu co Sdc Son, Ha Noi
7 A3 Trf)n, 0 vién g xung quanh ria, R iy b i ke an1h Thaph, Vinh Linh,
mau trang vang Quang Tri
Tron, 161, nhan nhim, ¢o vong vibnda .. Vioh Thanh, Vinh Linh,
s e bao quanh, méu tring duc, nhét EE Quang Tri
9 A Tfon,'lze rpat phu bt min h"ao i, R eyl 4t khie Wr{h Thaph, Vinh Linh,
c0 nhiéu tia xung quanh, trang kem Quang Tri
Tion, e mat I omeobOtbaoth 0. i Thinh Vinh Linh,
10 A3l gilra c6 the co giot nhdt 101, co ria vien R cdy ho tiéu khoe L
] . ; Quang Ti
ron bao quanh, mau trang duc, nhdt
Tron khi nho, khi to, phat trién c6 hinh
1 A8 thay 14, trang kem, ¢ bui bép titén RA cdy hotieukhoe  Ea Tiéu, Cu Kuin, Dak Lak
bé mét, c0 tia quanh ria khuan lac
Tron, nhéin nhim 0 gida, tring due, Dt ving ré ¢y ho A (AR TTch
12K frong sudt, long nhét tiéu khoe Sl
Mau dit xung quanh ~ Xudn Thuong,
13 (D35 Tron, mau trang kem 18 céy cai canh & Bii Thuong, Soc Son,
vuon rau hir co Ha Noi
14 SN&3 Tron miu ting kem om0 g hyong. Sée Son,
dung thudc va phan -
o Ha Noi
bon hoa hoc

Tuyén tring Meloidogyne sp. giy n‘ét sung trén cdy ca phé
cling d}rqc thu thap tai ba Lat, Lam Dong va Buén Ma Thuat,
bak Lak, luu giir va nhan nguon tai nha lugi B mon Bénh cay
va Mién dich thuc vat, Vién Bao vé Thuc vat.

Vit liéu, héa chit nghién citu

Hat giong Arabidopsis thaliana dong Col-0 dugc nhap khau
tr My vao Viét Nam.

Tuyén trung Caenorhabditis elegans N2 (Carolina - USA,
code 173500) an Escherichia coli OP50 (In stock Freezedried
OP50 Vials 40 Units (LabTIE), code 1.17.040).

‘Hat giéng cay ca chua hé chiu nhiét dugc mua & Cong ty
Giong cay trong Ha Noi.

Cac héa chét, dung cu ding dé tach chiét gDNA, giai trinh
tu gen, khur trung, moi truong nudi cay mua tir cac cong ty hoa
chat cia Blrc, My, Anh va Trung Quoc.
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Dia diém thuc hién thi nghiém: Phan lap va tuyén chon cac
ching vi khuan cho cac thir nghiém trong phong va nha ludi
duoc thyc hién tai Phong Thi nghiém cua B mon Bénh cay va
Mién dich thuc vat, Vién Bao vé Thuc vat. Cac thi nghiém giai
trinh tw toan b bd gen vi khuin (Whole genome sequencing -
WGS) dugc thuc hién tai Vién Bao v¢ Thuc vat va Vién Nghién
cuu Robert Koch (Robert Koch Institute - RKI) cung Vi¢n Cong
nghé Sinh hoc bién (IMab) tai Pirc.

Thu thép, phén lgp méu

Thu thap, phan 1ap mau vi khuan ndi sinh theo theo phuong
phép nghién ctru cia X. Wang va cs (2014) [12], trong d6 mau
14, than va ré duoc lay tir céc cay khong bi nhiém bénh va bicu
hién sirc séng khoée manh trong vuon ca phé bi bénh. Cac vi
khuan ving ré dugc phan 1ap tir cac mau dit theo phuong phap
ctua L.W. Burgess va cs (2009) [13].

Tuyén chon va xdc dinh cdc chiing vi khuan co tiem ning
doi khang voi nam bénh F. oxysporum

Sang loc nhanh cac chung vi khuén c6 tiém nang d6i khang
v6i nam bénh nhu phuong phdp cua S.H. Ji va cs (2013) [14]
v mot so diéu chinh nho nhu sau:

Danh gia nhanh hoat tinh d6i khang véi nim bénh F
oxysporum cia cac ching vi khuan ban dia phan 1ap. Mot mau
thach agar (duong kinh 5 mm) chita nim bénh F oxysporum
dugc dat ¢ trung tam cua dia thach PDA. Cac chung vi khuén
can kiém tra dugc nudi cdy trong moi truong LB (Luria -
Bertani) long sau 2 ngay nudi cay ¢ 28°C. Dit cac dia giay
hinh tron (dwong kinh 5 mm) da duoc khir trung vao trong cac
dia PDA nay va nho 100 ul dung dich ctia mdi ching vi khuén
duoc kiém tra vao mdi dia gidy, trong khi d6i chimg chi nho moi
truong LB. Sau do, cac dia dugc 0 ¢ 28°C trong 7 ngay. Hoat
tinh khang nam duoc chi ra khi vong vo khuén xuat hién xung
quanh dia gidy duoc nho dung dich vi khuén ban dia dugc kiém
tra. Cac thi nghiém dugc 1ap lai 3 1an cho mdi ching vi khuan
duoc sang loc.

Str dung phuong phap d6i khang truc tiép dé khao sat dic
tinh d6i khang véi nam F. oxysporum. Trudc thir nghiém, ching
nim F oxysporum duoc nhan nuéi 5 ngay trén moi truong PDA
va céc ching vi khuan ciing dwgc nhan nudi 2 ngay trong moi
truong LB long trude thu nghi¢ém. Thi nghiém dugc thuc hién
trén dia thach PDA. Tién hanh cdy 1 chung vi khuan ¢ tim dia
va dat khoanh khuén ty nim véi duong kinh 5 mm & 2 bén ciia
chung vi khuén, cach mép dia 1/3 ban kinh dia, cong thirc dbi
chimng khong duoc cdy vi khuan. Sau 7 ngay danh gia kha ning
ddi khang thong qua hiéu qua tic ché (%) theo cong thirc sau:

=[(Ddc - D)/Ddc] x 100
trong d6: H: hidu qua tic ché (%); D: kich thudc tin nim bénh
trung binh trén dia dbi khang; Ddc: dwong kinh tan ndm bénh
trung binh trén dia d6i chimg. Thi nghiém duoc lap lai 3 1an déi
voi mdi ching vi khuan can chon loc, két qua 1a gia tri trung
binh cdng cua céc lan lap lai.
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Tuyén chon va xdc dinh cdc chiing vi khuén cé kha ndng
KTST thong qua cdy mé hinh A. thaliana

Tht nghiém danh gia kha nang ting cuong KTST cay
trong voi hat giéng cdy A. thaliana theo phuong phap cua A.
Budiharjo va cs (2014) [15]. Cac hat 4. thaliana duge cho vao
trong Ong eppendorf ¢ chira 1 ml dung dich 10% sodium
hypochloride lic trong 3 phut. Sau d6 dung pipet hit loai bo
dung dich sodium hypochlorite, rira lai bing nudc cit vo tring
va lap lai cac budc khir trung 4 lan. Céc hat da khir trung dugc
dat trén céac dia petri chira méi truong Murashige va Skoog
(MS) véi ndng do cac chat giam 50% so v6i ban dau cung 0,6%
agar, 3% sucrose va dé nay mam trong 7 ngdy ¢ 22°C. Sau 7
ngay nh cac cy con A. thaliana va nhing 1& vao trong huyén
phti vi khudn (1x10° CFU/ml) trong 5 phut va 5 cdy con dugc
chuyén vao trong cac dia petri chira méi truong MS da duoc
chuan bj & trén véi 1% agar. Sau d6, cac dia nay duoc dt trong
budng sinh trudng ¢ 22°C véi quang chu ky 14 gio. Sau 21 ngay
tién hanh can trong luong cia cac cdy 4. thaliana dé danh gia
kha ning KTST ciia cac ching vi khuan thi nghiém.

Thir nghiém hoat tinh doi khang chéng lai tuyén trung

Thir nghiém hoat tinh d6i khang chdng lai tuyén trung thong
qua md hinh tuyén trung sinh hoc Caenorhabditis elegans N2
st dung thirc an 1a vi khuan E. coli OP50 theo phuong phap
cua Z. Liu vacs (2013) [16] V0'1 mdt sb thay d6i nho duge chi
tiét nhu sau: Sau khi nudi cdy qua dém, 50 pl E. coli OP50
duoc cung cap lam thic an cho C. elegans trén cac dia thach
chira méi trudng sinh truong tuyén trang (NGM) [50 mM NaCl,
0,25% (w/v) peptone, 1 mM CaCl,, 5 ug/ml cholesterol, 25 mM
KH,PO,, I mM MgSO, va 1,7% (w/V) agar]. Chung Bristol N2
cta C elegans dugc nuoi cay trong 2-3 ngay ¢ 20°C trén nén
vi khudn. Khi du trimg tuyén tring (20-50 trimg/cm?) dem rira
bang 4 ml mdi truong M9 da khir tring (5,8 ¢ Na,HPO,.7H,0,
3 gKH,PO,, 5 g NaCl, 0,25 g MgSO, 7HO)tu’m0td"athach
NGM va tlep tuc rura thuong xuyén trong moi truong M9 aé
giam bot ndng do vi khuan. Sau khi loai bo dung dich long
phia trén, xt ly béng alkaline hypochlorite dugc thuc hién dé
tach céc trung véi 1-1,5 ml dung dich téy rra ¢6 kha nang dung
gidi (5 M NaOH 0,3 ml, 8% NaClO 1,2 ml, dung dich H,O 3,5
ml). Céc trimg duoc rira lai 1dn nita bang méi trudng M9 sau
do dugc u trong 4-5 ml moi truong M9 medium & 25°C trong
18 gid dé nhan duoc tuyén tring giai doan 4u tring tudi 1 (L1).
Cac L1 nay sau d6 dwgc chuyén lai toi cac dia thach NGM chira
E. coli OP50 va dugc 1 & 25°C trong 2-3 ngay tdi giai doan tudi
4 (L4). Cac L4 dugc sir dung cho cac thir nghiém sinh hoc d6i
khang tuyén tring.

TAt ca thu nghiém chét nhanh va chét cham déu duge thuc
hién [17-19] nhu sau: Trong thir nghiém diét cham, sip xi 60
tuyén trung L4 C. elegans dugc thém vao cac dia NGM chira
nén vi khuan can duoc kiém tra kha ning d6i khéang véi tuyen
tring. Céc tuyén tring sau d6 duoc u & 25°C va kiém tra két qua
sau 24, 48 va 72 gio. Trong thtr nghiém di¢t nhanh, cdc chung
vi khuén kiém tra duoc nudi cay qua dém & 37°C va lic ¢ 200
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rpm trong 3 ml mdi truong long thi nghiém (4,0 g NaCl, 2,5 g
peptone, 5,0 g tryptone, 2,5 g yeast extract, 5 mg cholesterol,
7.5 ml glycerol, thém nude t6i 1 lit). Sau do, mdi 100 pl dung
dich nuéi cdy vi khuén duoc pha lodng bang moi truong M9 toi
600 pl va chuyen vao mdi giéng bén trong ban nhya chira 12
giéng. Mbi giéng dugc cho khoang 60 tuyén tring L4 0 trong
24 git & 25°C. Trong céc thi nghiém sinh hoc niy, cac tuyén
trung dugc xem 1a chét khi khong di chuyén hodc phan tng khi
bi cham nhe boi kim. Ty 1€ chét cua tuyen tring dugc xdc dinh
nhu ty s6 cua cdc tuyén tring chét trén tong s6 tuyén tring tha
trong 1 giéng thi nghiém. Tét ca cac thir nghiém sinh hoc dugc
thyc hién trong 3 lan lap riéng biét.

Thir nghiém hoat tinh déi khdng ciia cdc chiing vi khudn
badn dia chong lai tuyén trung Meloidogyne sp. gdy bénh not
swng trén ré cdy ca chua trong nha luci

Tuyén tring Meloidogyne sp. gy bénh hai ca phé duoc
chuan bj theo phuong phap ctia D.J. Hooper va cs (2005) [20],
sau 6 nhan 1én bang cac cdy ca chua sach bénh theo phuong
phép cta J.A. Lopez-Pérez va cs (2011) [21] v6i nhiing bién doi
nhu sau: Hat giéng cdy ca chua dugc khir tring bé mit bang
70% ethanol trong 5 phit, sau d6 bing NaOCI 1% trong 15
phut va dugc rira lai 4 1an bang nudc cat khir tring dé loai bo
du lugng NaOCl 1%. Sau do, hat giong cdy ca chua dugc gieo
trong cac chdu dat da duoc khu trung va duoc thém 200 con
tuyén tring tudi 2 (J2) vao trong moi chau dat Cham soc cdy tdi
1 thang tudi, nhd ré cdy va thu thap cac ré& co nbt sung. Cac ré
nay dugc rira dudi voi nude chay sau d6 khir tring bang NaOCl
4% trong 5 phut, sau do rua lai 3 lan béng nuoc cat da khfr
trung. St dung kim dé nhic tui trimg bén trong ndt sung o 1é ca
chua ra, 0 trong nudc cit duoc khir tring va cung cip véi Xy
& nhiét d6 phong toi khi trimg nd (6-10 ngay). Thu thap tuyén
trung J2 tr céc tring dugc thu lai trong céc ray ludi loc 500 pm
va rira nhe bang nudc voi trong 5 phut [22].

Do yéu cau nhiét do cua cac cdy ca chua, thir nghiém dugc
thiét lap trong nha lu6i c6 nhiét d§ trung binh khoang 28°C,
glong ca chua duogc st dung 13 gidng xuan he chiu nhiét, duoc
trong trong cac chau dat ¢6 pH 7.5 (kiém nhe), lugng phan bon
MO: 0,5% (thap), NH ,15.0 (thdp), P 32,0 (cao) va K 0,80 (cao).

Chung nhiém vi khuan va tuyén tring theo thir tu trong
quy trinh nhu sau: Cac hat ca chua dugce khir tring tuong tu
nhu trong budce nhin ngudn cho tuyén tring, sau o duoc gieo
vao céac khay chira dat khu trung tdi khi moc 1én dugc 2 14 that
hay khoang 2 tudn sau gieo, cac cdy con dugc chuyén vao trong
cac chau dat duong kinh 20 cm chira 1 kg dat da dugc hap khir
tring. Sau 2 tudn chuyén cdy vao chau, xtr ly cic chung vi
khuan ban dia can kiém tra vé kha ning d6i khang voi tuyén
trung Meloidogyne sp. trén cdy ca chua 6 mat do 3,65x10° CFU/
ml; cong thirc ddi chung khong xr 1y vi khuan. Sau 2 tuén xu ly
chung vi khuén tiém ning, chung nhiém 1000 con tuyen trung
J2 Meloidogyne sp. dugc chuyén vao trong mdi chau trong ca
chua ciia ca cong thirc xir ly va cong thirc d6i chimg [23].

KHOA
&CONGHI\?GCI:-IE

65(9) 9.2023

Sau 2,5 thang, thu ré cdy ca chua va danh gia cap bénh tuyén
tring Meloidogyne sp. theo thang phéan cdp cua J. Bridge va
S.L.J. Page (1980) [24], trong d6 chi s6 bénh (CSB, %) duoc
tinh bang tong clia céc tich sd cdy bi bénh nhan vai cip bénh
twong tng chia cho tong s6 cdy diéu tra nhan véi cip bénh cao
nhit trong thang phan cép, sau d6 nhan véi 100. Tinh higu qua
(%) trong cong thirc so sanh véi ddi chimg nhu sau:

Hiéu qua (%) = [(Ddi chitng - Cong thtre)/Ddi chimg] x 100

trong d6: hidu qua (%): hiéu qua cia viéc phong chong bénh
tuyén tring Meloidogyne sp. ciia cic chung vi khudn trong so
sanh véi dbi chimg khong xtr 1y chung vi khuan; ddi chimg: s6
tuyén tring Meloidogyne sp. trong 100 g dat ving ré& hodc trong
5 g 18 cy ca chua hodc CSB nét sung ca chua & cong thirc dbi
chig khong xtr Iy chung vi khuan nao; cong thirc: sd tuyén
trang Meloidogyne sp. trong 100 g dit ving r& hodc trong 5 g 1é
cy ca chua hodc CSB ndt sung ca chua & cc cong thie xu Iy
cac chung vi khuan.

Dinh danh cdc chiing vi khuén bang WGS

Cac chung vi khuan dugc nudi ciy trén cac dia chira moi
truong LB agar, cac khuan lac don dugc lya chon sau 24 gio
4 37°C. DNA b¢ gen vi khuén duoc tich chiét sir dung kit The
DNeasy blood and tissue kit (Qiagen, Hilden, Germany). Giai
trinh tw dugc tién hanh & LGC Genomics (Berlin, Germany)
voi hé thong Illumina HiSeq sir dung viéc doc cac doan 150
bp duoc bat cap cubi. Cac tham sd duge mac dinh dit trude
dugc st dung cho tat ca cac phﬁn mém trir khi duoc chi ra cu
thé. Phin mém tinh toan khoang cach tir by gen tdi bo gen
(Genome-to-Genome Distance Calculator (GGDC) v2.1 cung
cap boi DSMZ (http://ggde.dsmz.de) duge sir dung cho viée
phan biét loai dua trén b gen dugc danh gia thong qua cac gia
tri lai DNA-DNA (dDDH) d6i véi mot bd gen tham khao d6i
chting [25, 26].

Phuwong phdp xir Iy sé ligu

Céc s6 liéu thi nghiém dugc xu ly béng Excel, phén mém
phan tich théng ke Statistical Analysis Systems (SAS) va phan
tich phuong sai (ANOVA).

Két qua va ban luan
Diéu tra, thu thp va phén lgp méu

Cac ching vi sinh c¢6 kha ning d6i khang voi nam F
oxysporum va tuyén tring Meloidogyne sp. giy bénh vang la
théi r& trén cdy ca phé thudc tinh Lam Ddng, Dk Lik duoc thu
thap. Tir 50 mau ré va dit di thu thap phéan lap dugc 14 ching
vi khuén véi cac ddc diém nhan dang Bacillus nhu: truc khuén
hinh que, gram duong, sinh ni bao tr, di dong, khuén lac tron
hodc tron méo, c6 mau tring trong dén tring duc, ria tron déu,
lugn song hodc rang cua (bang 1).
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Tuyén chon va xdc dinh cdc chiing vi khudn cé tiém nang
doi khang voi ndm F. oxysporum

Két qua thir nghiém danh gia kha nang ddi khang nam bénh
F. oxysporum cia cac chung Bacillus xac dinh thong qua hi¢u
qua trc ché cho thy, 100% cac chung vi khuan c6 kha ning dbi
khang v&i nam bénh F oxysporum, hiéu qua trc ché dat 4,73-
88,83%. Trong d6, 4 chiing vi khuan ky hi¢u 1a KT1, TL7, S1
va S2 ¢6 hoat tinh d6i khang ndm bénh F oxysporum manh
nhat véi hidu qua tc ché lan luot 1a 88,83, 79,11, 69,76 va
60,42% (bang 2, hinh 1).
Bang 2. Kha nang déi khang nAm bénh F. oxysporum gay bénh
vang la ca phé ciia cac chiing vi khuén ban dia phan lap dwoc.
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Nhim xac dinh nhanh tiém ning déi khang véi tuyén tring
gdy bénh ciia cac chung vi khuén ban dia phén 14p dugc trong diéu
kién phong thi nghiém, cac thir nghiém giét chét nhanh va giét chét
cham tuyén tring dwgc thuc hién théng qua mé hinh tuyén tring
sinh hoc C. elegans. Két qua duoc thé hién ¢ bang 3 va hinh 2 cho
thay 100% cac chiing vi khuan c6 hoat tinh d6i khang thong qua
ty 1& chét nhanh tuyén tring dat 15,37-100%, trong d6 3 chung vi
khuan ky hiéu 1a TL7, S2 va S1 ¢6 hoat tinh d6i khéng tuyén tring
C. elegans manh nhat voi ty 16 chét nhanh 1an luot 13 100, 98,52 va
97,59%, trong khi chung KT1 chi dat ty 1§ chét nhanh 14 55,74%.
Ty 1& chét chim & 4 chung vi khuan nay c6 chiéu hudng tuong ty
va gia trj thap hon ty 1& chét nhanh.

Bang 3. Tiém ning déi khang véi tuyén triing cta cac ching vi

STT Chiing vi khudn Bin kinh tin nim (mm) Hiéu qui e ché (%) khuan ban dia thong qua mé hinh tuyén trung C. elegans.
1 TL7 449 79,110 - - 7
5 S 65 e STT Ching vikhuan Ty I¢ chét nhanh (sau 24 gio) (%) Ty I¢ chét cham (sau 72 gio) (%)
3 9 853 6042 1 TL7 100,00? 76,41°
4 AR 11,53 46411 2 A G
5 (D36 19,53 936 R %52 %
6 CD3-1 18,75¢ 13,04 4 A22 28,7 23,718
7 A35 12,57 41,58 5 (D36 30,74 282!
8 A2S5 10,57 50,88¢ 6 CD3-1 21,85 14 44!
9 A24 20,54 4,73 7 A35 58,52¢ 51,33¢
10 A3l 17,57 1847" 8 A25 56,85¢ 50,29¢
11 A8 19,54 9,37 9 A2 5741° 48,67
. £ 240 e 10 A3l 51,85¢ 2652
13 CD3-5 18,49% 14,20° m A8 2315 21.86"
b SN Ly ol 2 Kl 55,74 48,93
1 Doi chi 21,56 ' v
g nee 6 ! 13 D3s 1537 10,89
LSD 5% 0,93 1,78
14 SN4-3 74,07 58,26
V% 3,93 3,09 .
15 Doi chimg 0,00" 0,00
Nhém Duncan dwgce thue hién trong quytrinh ANOVA Vi t Tests (LSD=5%),
trong d6 cac gia tri trung binh trong ciing mot cot duoc phan 16p co chir v 401 39
giébng nhau thi khong khac nhau vé& mat y nghta théng ké. 1SD 344 281

Hinh 1. Hinh anh vé thir nghiém kha niang déi khang cia mét sé chung vi
khuan ban dia v&i ndm F. oxysporum. (A1-A2) Anh chup déi khang ndm clia
chiing vi khudn S1 tir mét trwéic va mat sau cla dia thi nghiém; (B1-B2) Anh
chup déi khang n&m ctia chling vi khuan TL7 ti mét truéic va mat sau cla dia
thir nghiém; (C1, C2) Anh chup mét trwéic va mét sau clia dia déi chirng chi co
n&m F. oxysporum céy ddi xing.
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Nhém Duncan duwgc thwe hién trong quy trinh ANOVA véi t Tests
(LSD=5%), trong do cac gia tri trung binh trong cing mét cot dwoc
phéan I&p c6 chir giong nhau thi khdng khac nhau vé mat y nghia thong
ké.

Ti uyén chon va xdc dinh cdc ching vi khudn bin dia c6 kha
nang KTST cdy trong thong qua cdy mé hinh A. thaliana

Di ¢6 nhiéu nghién ctru trong va ngoai nugce st dung cdy 4.
thaliana d¢ danh gia kha nang thic day ting trudng cdy trong
ctia cac PGPR. O Viét Nam, két qua nghién ctru ciia Chu Nguyén
Thanh va cs (2018) [11] cho thy, 2 chung vi khuan Pseudomonas
sp. P112 va P113 c6 kha niang KTST ré va chdi cua cdy A. thaliana
gép 4,1-4,9 va 2,3-2,5 1an so v6i ddi chimg. O thi nghiém nay, cay
mo hinh A. thaliana dugc sir dung dé danh gia kha ning KTST cay
trong ciia 14 ching vi khuan Bacillus da dugc tuyén chon, két qua
ghi nhan dugc 4/14 chung c6 kha nang KTST cua cay 4. thalian
vuot trdi so voi dbi chimg gdm S1, S2, A35 va TL7 thé hién qua
phan trim ting trong luong so voi cdy ¢ cong thire ddi chimg
khong xtr 1y lan luot 13 34,16, 32,68, 27,09 va 25,21% (bang 4).
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Bang 4. Thir nghiém kha nang kich thich sinh trwéng cta vi khuan
ban dia thong qua mé hinh cay A. thaliana.

STT  Chiing vi khuén Trong lwong cy (mg) % ting so voi dbi chimg
1 TL7 158,200 25,214
2 S1 169,70 34,16°
3 S2 167,90 32,68°
4 A22 133,5¢ 5,56°
5 CD3-6 128,02+ 1,221
6 CD3-1 128,65 1,718
7 A35 160,63 27,09°
8 A25 130,61 3,22¢
9 A24 132,25% 4,58¢
10 A3l 129,37+ 2,240
11 A8 129,52+ 237"
12 KT1 129,47 2,300
13 CD3-5 130,86 3,438
14 SN43 131,25% 3,73¢
15 Doichimg 126,52¢ 0,00
LSD 5% 6,01 0,67
V% 2,59 4,04

Nhém Duncan dwoc thwc hién trong quy trinh ANOVA véi t Tests
(LSD=5%), trong do cac gia tri trung binh trong cting mét cot duoc phan
I&p co6 chir gidng nhau thi khéng khac nhau vé mat y nghia thdng ké.

Tuyén tring ndt r& nhu Meloidogyne sp. 1a mot trong cac
tdc nhan gdy thiét hai nhat trén cdy trong nong nghiép nhiét
déi o Viét Nam, trong d6 c6 ca chua va ca phé. Ban than cay
ca chua dugc su dung nhu cdy chi thi va nhan nguon cho tuyén
trung not sung vi cdy ca chua rat dé nhiém tuyén trung va biéu
hién bénh 16 rang trong mdt thoi gian ngan. Két qua thi nghiém
cho thay, ¢ cac cong thurc thi nghiém xt 1y cac ching vi khuan
TL7, S1, S2, cay ca chua c¢6 CSB thap lan lugt 1a 27,33, 28,67
va 29,33%, thap hon nhicu so véi CSB & cong thirc doi chiimg
la 80%. Noi cach khac, hi¢u qua phong trir bénh tuyén trung
not sung trén cdy ca chua cua 3 chung vi khuan TL7, S1, S2
nay so voi doi chitng khong xt 1y 1an lugt 1a 66,46, 64,77 va
63,94% (hinh 2 va 3).
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Hinh 2. D6 thi biéu dién hiéu qua giam bénh tuyén triing nét swng
Meloidogyne sp. trén cay ca chua cta cac chiing vi khuan ban dia
phan lap dwoc.
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SCONG NGHE

(A)

Hinh 3. Hiéu qua giam bénh tuyén trung nét swng Meloidogyne sp. trén
cay ca chua cia chiing vi khuan TL7. (A) Phan cay ca chua trén mét dat o
doi ching (bén trai), CT xr ly TL7 (bén phai); (B) Phan ré cay ca chua & doi
chirng (bén tréi), CT x& ly TL7 (bén phai).

Két qua dinh danh cdc chiing vi khudn bin dia cé kha
ning KTST va hoat tinh déi khing cao bing phwong phdp
wWGS

Tir cac thir nghiém kha ning KTST va d6i khang véi nAm
bénh cung tuyén tring trong phong thi nghiém ciing nhu thir
nghiém giam bénh tuyén tring nét sung trén ca chua trong nha
ludi cua Vién Bao vé Thuc vat, 3 chung vi khuén phan lap
tir dat duge lva chon gém S1, S2 va TL7 dé dinh danh b'fmg
phuong phap WGS nhidm xac dinh dén loai. Két qua lap rap
trinh ty by gen dugc gui luu gilt trong ngan hang gen voi cac
ma va thong s dugc trinh bay ¢ bang 5.

Bang 5. Két qua giai trinh tw toan bo bd gen cda cac ching vi
khuan dwoc tuyén chon

Kihiguching . o Kicheib)  GHC ContigN, Tongsd dDDH ANIh

vi khuéin gen (bp) (%) (bp) cicgen (%) (%)

Sl VEWW00000000 3.866.305 46,1 486485  3.893 8580 97,01
S2 VEWX00000000 3.864.301 46,1  397.838  3.893 85,70 97,12
TL7 VEWZ00000000 3.865.047 464 428384 3879 85,70 97,94

Can cu vao gia tri phan biét loai cua Anlb tir 96% tro 1én
[25] va gid tri phan bi¢t loai cua dDDH tir 70% tr¢ 1én [26],
trinh ty bd gen cua 3 chung vi khuén S1, S2, TL7 déu la chung
Bacillus velezensis va chung tuong tu trong ngan hang gen la
B. velezensis KCTC13012. Bo gen cua ca 3 chung vi khuén B.
velezensis niy déu chira dong thoi gen fen mi hoa hoat chat
fengycin c6 tac dung diét trir nAm bénh va gen pnz mi hoa hoat
chét plantazolicin ¢6 tac dung diét trir tuyén tring [11].

£ ~
Ket luan

1. Pi phan 1ap va tuyén chon duoc 5 chung vi khuin
Bacillus gom TL7, S1, S2, A35, KT1 tir dat ving ré va than
14 cdy ca phé c6 kha ning dbi khang cao véi nim bénh F
oxysporum va tuyén trung Meloidogyne sp. ciing nhu ¢ kha
nang KTST cay trf”)ng.



2. Ba chung vi khuan gém S2, S1 yé TL7 duoc tuyén chon
c6 kha nang phong trir tuyén trung not sung trén cay ca chua
v6i hi€u qua phong trir cung mirc phéan 16p 1a 63,94-66,46%.

3. Ba ching vi khudn dugc dinh danh dén loai tir viéc giai
WGS va can ctt vao cac gia tri dDDH va ANIb xac dinh loai
da dugc tinh toan 1a B. velezensis S1, B. velezensis S2 va B.
velezensis TL7 v6i cac mé s6 dang ky trén GenBank lan luot 1
VEWW00000000, VEWX00000000 va VEWZ00000000. Ca
3 chung vi khudn déu chita gen fen va pzn ma hoa cac hoat
chat fengycin va plantazolicin c6 tdc dung diét trur nam bénh
va tuyén tring.
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