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TOMTAT 

Benh heo xanh vi khuan do Ralstonia solanacearum gSy h^i rat ldn tren cay trSng nhu lac, ci chua, khoai tay, i5t tjii cfic viinH trfing 
cay mau trong ca nuoc. Vi^c tuyin chgn cac chfing vi sinh vat c6 hoat t^ih dfii kMng vi tdmln it solanacearum cao vi on dinh 
tMm fing dyng san xull che plifim vi sinh phing chdng benh li^o xanh cay trong la via dh cap thi^t hi?a nay. Tii dit trSng dau vi 
tr jng c4 iK phln Up dagc 2 chung vi khuin DKBl va DKPl c6 kliS i^i^ phin^ ch6ng bjnh hio xanh do Ralstonia solanacearum 
giy ra fren cSy l?c va cay 6l. D|c diem khuin i?c, hinli thai IS bao diioi kinh hifin vi difn tii, khi nSng sinh tnrdng \i t^o hoat tinh 
(tfil khang trSn cac lo^ moi tniftng dinh dudng, kit chuin sinh hoi API (BioMfirieux, Ph^) va phSn tich trinh Ig gen 16S rRNA iK 
dirpc thuc h i ^ v6i 2 chung lya ch^a Ket qui phan loai bing kit API 50CHB, API 20NE kfit h9p trinh tv ggi I6S rKNA cho thay 
chiing vi khuan DKBl thupc ioiiSflci/ZiiT sufcfiVis vdi dO tuong dfiiig 99 %; chutig .&KPhlfauoc ioii ftei/(/omonaj;7«orejce/w 
v6i io luong done 99 Va. Ngoii ra, hai chiang vi khuin niy dlu c6 khi nang sinh siderophore vi chiing DKB1 con cfi Idii nang phin 
giai chitin, sinh tong hgp chat Icich thich sioh tmdng th\rc v^t indole-3-acede acid (lAA) K6t qui thu dagc cluing 16 2 chiing vi khuin 
doikiiingcfi tiem nang iing dyng trong ph6ng chong benh hfio xanh do vi khuin ti^i cSy trong. 

Tii" khda: Ralstonia solanacearum. bfnh heo xanh .Bacillus subtilis. Pseudomonas fluorescens, vi khuin doi khing, phSn lo^i 

Md DAU 

TCr nh&ng nfim 80 cua t h l kJ XIX, benh h6o xanh do vi khuSn -Ralstonia solanacearum giy h^i nhi^u logi cSy IhuSc hg 
ca da dirpc ph^t hi |n. DSy Id b§nh pho b i l n , nguy hiem vi phSn b6 b nh i lu nubc tren t h l gidi, 6^c b i | t b viing nhi#l 6bi 
va can nhi#l Obi Vi khu in ndy cfin ky sinh trfin 2O0'toai thi,rc vit khSc nhau, pho b i ln nhat 1^ trdn t ^ y chu i i , lhu6c IS, 
c^y Igc (Bulranu et al., 1995; Swanson ef al., 2005; Monther e( at., 2010). Hifin nay, blfin phSp ph6ng trfr bfinh h6o xanh 
vi khuan hifiu qua va an loAn nhat la sir dyng c i c c h l ph^m sinh hgc chi>a cSc diCing vl sinh v | t dot kh ing c6 k h i nang 
ire che, lieu dlfit hoac ISm suy giam tinh dfic cCia vi smh vfii gay b?nh, Or 66 kich thfch cfiy sinh tru'&ng, phfii t r i ln vfi 
tang nang su i t cfiy lr6ng.'Chfnh vl'khfi nfing b i ln d l i linh dfic cOa cac chOng gfiy bfinh R. solanacearum vfi hgn c h l cila 
thuoc b io vfi lhi,i'c vfit doi vbi logi vi khulin nfiy, nfin bifin phfip phong IrCr sinh hpc bfinh'hfio xanh vi khu in bang cac vi 
sinh vfit d6i khing du-pc li,ra chgn la r i i khfi quan vfi can th i l l 6k thay I h l c i c logi I t iu lc hda hipc (Aspiras et al., 1985, 
Thanh ef al.. 2010; Abdlwareth et ai, 2012; Lei et al., 2013). Bai bao nfiy trinh bay k l l qua nghifin ci>u phfin logi cac 
chung vi khu in doi kh ing t i l rn nang, d l Ifim ccr sb danh g i i mi>c dg an t o i n sinh hgc cua"chiing"yidsha n ing l ing dyng 
c i c chung vi khuin doi khfing Ifim nguyfin lifiu s i n xuat c h l pham sinh hpc phong trir bfinh heo xanh cSy trong, gop 

• ph ln nang cao nang su i t vfi ch i t lu'png nflng s i n . 

NGUYEN LIEU VA PHUaNG P H A P 

Nguyen l i^u 

ChOngvikhu'SnDKBI v f iOKPI dU'pc phfinlf iptCpalt-tr&ngdfiuvatFongcfitgiMS-Linh, HfiNfi l , - = . - - - - • — - - - . . - . 

Cac moi tru-i-ng nuoi c i y vl khuan: (i) Moi trubng MPA (g/l): Cao thil 5,0; peptone 10,0; NaCI 5.0; glucose 2,0; Ihgch 
20,0; niro'c c l t 1000 ml; pH 7,8. (ii) Moi tnibnQ King B (g/l): Peptone 20; glycerin "10 ml; KzHPO* 1.5; MgS04.7H20 1,5; 
nu-dc cat 1000 ml; pH 7,0. (iii) Moi tru-ong SPA (g/l): Sacchanase 20, peptone 5, K2HP04 0,5, MgS04.7HzO 0,25, niroc d l 
1000 ml; pH 7,0. (iv) Moi tnr&ng SXI (g/l): dgu trang lOOg; K2HPO4 0,5; MgS04.7HzO 0,5; KH2PO4 0,5; (NH4)2S041.0; 
CaCOj 1,0; Glucose 5,0; nirdc c l t 1000 ml; pH 7,0. (v) Mfii tru-frng SX2 (g/l): RI du-ing 10; dfiu 50; CaCOs 1,0; Cao nam 
men 5.0; nuiS'c c l t 1000 ml; pH 7,0. (vi) Mfli tru'dng SX3 (g/l). Ri dudng 10; CaCOa 1,0; Cao n'lm men 5,0; (NH4)2S04 
1,0; nira-c c l t 1000 ml; pH 7,0. (vii) Moi t rudng SX4 (g/l): MgS04 20; CaCOa 1,0; Cao n i m men lO.TD; (NH4)zS04 5.0; 
CaCOal.O; nu&c cat IOOO m l ; pH 7,0. (viii) Mfli trudng Ihgch- chitin (g/l): chitin 1; Ihach 12; .nudccayOOO ml. 

PhiFomg phap 

B^c diem sinh bgc vi djnh tSn 2 chung £>KB1 & DKP1 den loii liang kit chuin kit hgp trinh bfgen 16S rRNA 

Nghien ci>u dfic iSlm hinh Ihfil chiJng DKBl va DKPl tiieo khda phan Iogi vi khuan Berge/s Manual of Systematic 
Bacleriololgy (Staley ef ai., 1989). Quan sfil hlnh t h i i t l b i o dudi kinh hien vi ffif n li> qufil SEM S4800 (Nhfit Ban). 

Dinh ten chung DKBl bang kit AP150 CHB vfi B ^ P I bang API 20 NE, doc k i t qua sau 48 g id , so s i n h vdi ngfin hfing ccr 
sb du- lifiu API profile Index, bang phan m i m API-WEB 6k x i c djnh ten loai. 

Giai Irinh t y gene 16S rRNA: DNA cua chCing DKBl v i DKPl dugc tfich Iheo phifong phfip md lf i bdi Sambrook vfi 
Russell (1989). Gen 16S rRNA 6ugc khulch dgi bang phirang ph ip PCR sCr dyng cgp m6i GFI 5'-
TAACACATGCAAGTCGAACG-3' vfi GR1 5'-GGTGTGACGGGCGGTGTGTA-3'. S i n ph im PCR dugc k i lm tra tren gel 
agarose 1 %. linh sgch b ing bb lot PureUnkTM - DNA Purificaton (Invitrogen) vfi giai trinh t y trfin may dgc trinh bf ABI 
PRISM®3100-Avant Genehc Malyzer (Applied Biosystems, Foster City, CA, USA) tgLVi#n Cong nghfi smh hpc Vi#n 
H i n Lam KH&CN Vlfi l Nam so s inh Wnh tp tipong frng irfin ca so du> l i fu GenBank. 
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Xac djnh hoiit tinh sinh hgc 

Xac djnh kha nfing sinh c h l l kich thich smh trudng thyc vgt (lAA) b ing phuong phfip Salkowski cai t i l n (Misra vfi 
Kaushik. 1989): Do dg h i p thy trfin mfiy Spectrophotomelre SP 30 UV, budc sdng 530 nm. xac djnh hogl tfnh sinh l/\A 
cda cac chung dya vfio do thi chu in . 

Xfic djnh k h i nang ph in gifii chitin bang phuong phap khu lch Ifin Iren mdi tnrdng Ihgch-chftin: Cfic chiing v i sinh vfit „ 
= sau khi nufii lac trong binh tam giac 48 gid dupc li tfim logl bd sinh kh l i , nhd 0,'l ml djch vfio Io thgch 6a dugc dye s i n 
trfin cfic <3ta Petri chi>a mdi trubng Ihach dii i t in. GiO dTa thgch trong 10 I m 30 "*G, sau 24 gid i l y ra vf i dung dung djch 
lugon trang b l mgt Hogt Hnh sinh hgc dupc xac djnh b ing kich Ihudc vdng phfin giai (vdng bdn trong su6l bao quanh IS 
thach, mm). Kich Uiudc vdng phan giai dupc tinh bfing hifiu so giu'a dudng kinh vdng bdn Irong su6t (D) v i dudng kfnh 
16 thgch (d). 

X i c dinh hogl Ifnh d l i khfing vdi vi khu^n R.solanacearvrh: 

T i l n hfinh-^uoi c i c chiing vi khuan ddi khfing DKB l vfi DKPl tren c i c mdi t rudng (Wng B, SPA, SX1, SX2, SX3, SX4), 
sau 48 gid nudi c l y x i c djnh mfit dg t l bfio vi khu in (CFU/ml) vfi d i n h g r i hogl-tlnh d l i khfing vdi vi khu in R. 
solanacearum 

Hogt tlnh b&i kh ing djrpc I h l hi?n thdng qua vdng vd khu in (vdng trdn Irong su i t bao quanh 16 thgch chi ia djch vi sinh 
vfit d l i khing), dupc tinh bang bung binh cfing g i i tri kich Ihudc vdng vfl khu in ciJa 3 lan Ifip Igi b i l u thi theo Cflng thi ic: 
Kich thudc vdng vfl khuan (mm) = D - d. f rong dd: D Ifi dudng kfnh vdng vd kh i i l n ; d lfi dudng kinh l3 Ihgch (10TCN 
714-2006). 

X i c dinh m$l s6.dac d l lm sinh If, sinh hoa cua cfic chung vi khuan doi kh ing theo phucrng phfip cua N.W. Schaad 
(2002). 
X i c djnh khfi nfing sinh siderophore Iheo phuong ph ip cOa Adriane M. F. Milagres vfi cgng s y (1996). 

K ^ QUA VA THAo LUAN 

Bfic diem sinh hgc vi phin lo^I cba 2 chbng'vi khuan DKBl vi DKP1 

Cfic chijng vl khuin doi khang DKB1 vfi DKP1 cd khfi nfing sinh trudng nhanh, cd hoat l inh cao v i I n djnh trfin mdi 
Injd'ng Iflng B. Nufli cfiy trfin mfli trtfdng nfiy d nhifit dO 30°C, sau 24 - 48 gid^ chOng DKBl sinh tnrdng tot Igo khuan 
Igc hlnh trdn, mfip cd rang cua, m i u trang si ia, bfi mfit nhan nheo, mfit dud i cfl mfiu Irang su-a (Hinh 1A). Chung D K B l 
khdng tiet s i c td f f i n mdi tnrdng nudi. sinh b i o ti> Irfin mfli trudng MPA b l sung MnS04- Quan s i t hlnh t h i i t l bao d u d i 
kinh h i ln vi difin ti> cho I h l y te bao cua chung DKBl cfi dgng hinh que dfii, d i ing rifing rfi vfi cd chu mao (Hlnh IC) . Kel 
q u i nhuOm Gram cho Ih ly dfiy la chung vi khu in Gram (+). Chdng DKPl thuOc logi Gram (-), Irfin mfli t rudng King B 
Chung sinh trydng tao khuin Igc trdn. mfiu vang, b l mfii nhan; l l bao hinh que, khflng sinh b i o tCr, cfl khfi nfing dl d^ng 
b ing tifin mao don d cifc (Hinh I B va ID) . Mpt so dgc d i lm cua 2 chung vi khu in d l i kh ing /? . so/anaceamm gay b#nh 
hfio xanh dupc trinh bfiy hxing c i c Bang 1 va 2. 

B ing 1. M^t sd d$c dism sinh Inrvng v^ ho^t linh sinh h^c ci IC Chung vl khuin DKBl v i DKPl 

Ky hi^u 
ChCing 

DKB1 

DKPl 

Nguin phfin 
l̂ P 

DSI trAng cfiy 
hncfi 

ok trbng dy 
hQd|u 

Ho^t Unh sinh hpc 

Qol khing R, 
so/anaceamm 
SInhlAA 

Phfin glai kitin 
Sinh siderophore 

Elli khang R. 
solanacearum 
SInh siderophore 

Don vi hoat tfnh 

Du*ng kinh vcng i>c ch i 
( M , mm) 
Ham Iwgrng lAA (jig'ml) 
sau 4 ngSy 
Dudng kinh vong phfin 
giai (D-d. mm) 

Dirdng kinh vong iic ch l 
(D-d. mm) 

Mdc 
ho^t 
tinh 

15,0 

170 
2,1 

16,0 

D3c <nim sinh liudng 

M&l tru'dng nu&l 
cly 

KingB 

Gram diFcrng. 
1̂ 0 bio ti> 

Oxidase [ -) 

KingB/SPA 
Gmm dm, kh&ng 

t^o tiao t i i 
Oxidase {*) 

pH Ihlch 
hop 

6,5-7,0 

6,5-7,0 

Nhi^t d$ 
Ihfch 

hpp f'C) 

25-30 

25-30 

C/tg.tMOj.- "+';c<i khfi nang 

Hlnh 1: Hinh thai ehiing vl khu in DKBl va DKPl A v i B Khu^n l?c chung DKBl v i DKPl tren mol t n j * n g 
King B; C vi D: l6 bfio cua chung DKBl va DKPl t r in kinh HVDT quet ( B : x 10.000; C: x 25.000 lan). 
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- Kha nang d6l khing R. solanacearumgay benh heo xanh civ-laci;Oa chunaJiKBIvi DKBl—— — - ^ — 

Tien hanh nudi 2 chung vi khuin d l i khing DKBl vf i DKP1 tshn c i c mfli frudng (King B, SPA, S X I , SX2, SX3, SX4), 
sau 48 gid x i c dinh mfii dp t l bfio vi khuan (CFU/ml) va danh g i i hogl linh sinh hgc. Kel q u i bang 2 cho th iy , cfic 
chOng nghifin ctiu dfiu phat trien i l l trong mdi tru'fl'ng dgc hieu cho tCrng chung vfi cac moi hi fdng cd ngu6n g l c l y nhifin 
(nude ch i l l dfiu, r l dudng). TrSn mfli trudng SXI vfi 2, mfit d$ lfi b i o cao hogc tuo'ng flucng kh! nufli cay c i c chfing 
tren mfli bxrdno dgc hifiu-King .B (chcBacfflus subSlls), SPA.^cho^Psaudomonas~^uoreseens) vfi cao -ho'n' cfic mfli 
tardng khfic. Ket qua tuo'ng t y khi so s inh hogt tinh sinh hpc cOa 2 chiing-tren c i c mfli trudng nudi c l y kh ic nhau 

BSng 2. Ho^t tlnh d6i khSng R. solanacearum giy b@nh h^o xanh cdy If c cCia chCng DKBl va DKPl IrSn cdc mfli t r u i n g dinh 
duvng khdc nhau 

• Kfhi#u chting 

DKBl 

DKPl . 

Mfit dd tfi bao (CFU/ml) & v6nq Cre che R. so/anacearom (D - d. mml 
KrnqB 

- 2,02x10° 
15,0 

3,03x10° 
16,0 

SFA 
1,04x10' 

14.5 
4.16x10'' 

SXI 
2.04 x 10" 

15,0 
1.56 x lO" 

16,0 I 15,5 

SX2 
3.34x10" 

15.0 
5.12x10° 

16,0 

SX3 
4.75x10' 

14.0 
4,32x10' 

15,5 

SX4 
4,10x10' 

14.0 
6,52x10' 

15,0 
Phin lofl bang kit chuin sinh hoa va phan tich trinh tu gen 16SrDNA 

K i t qua phan logl b ing kil chuan sinh hda API 50 CHB va API 20 NE dypc hinh b i y trfin bfing 3 v i 4. B ing 3 cho t h i y 

ChCing DKBl cfl khfi nfing sir dgng nh i lu nguin cacbon k h i c nhau. So sfinh ket qua vdi ngfin hfing ccr sd dCi Itfiu b ing 

ph ln m im API - WEB cho k i t qua chflng DKBl thugc Bacillus subtilis vbi d^ tirang d6ng 98 % . Tuang tu k l l qua thu 

dupc trfin bang 4 cho Ih ly chung DKPl thugc loai Pseudomonas ffuorescens, vbi do t irong dong 99 %. 

B£ng 3. Khd ndng si^ di^ng nguon cacbon cila chiJng DKBl theo kit chuin API SOCHB 

STT Ngufin cacbon Sinh tnrdng STT Nguon cacbon • " Sinh tnrdng 

Glycerol 
Erythritol 
D-Arablnose 
L-^^blnose 
Ribose 
D-Xylose 
L-Xylose 
Adonitol 
b-Methyl-D-Glucoslde 

Salicin 
Celloblose 
Maltose 
Lactose 
Melibiose 

Glucose 
Fmctose 
Mannose 
Sorbose 
Rhamnose 
Dulcilol 
Inositol 
Mannitol 
Sorbitol 
a-Methyl-D-Mannoside 
a-Mcthyl-D-Glucoslde 
N-Acetyl Glucosamine^ 
Amygdalfn 
Arbutin 
Esculin 

Tlnh b^l 
Glycogen 
Xylltd 

D-Turanose 
D-Lyxose 
D-Tagatose 
D-Fucose 
L-Fucose 
D-Arabitol 
L-AiatHld 
Gluconate _ 

"' 2-Keto-Glucdnate 
5-Keto-Gluconate 
D6i chiing 

Ghi chd: - ; Khdng sinh trubng: ±." Khdng ro rang; +; Ci5 sinh trudmg 

Bing 4. K4t qua thii' kit API 20 NE cCia chCing DKPl 

STT 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

Chill phfin ling 

Potassium nitrate 
L-Tryplophane 
D-Glucose 
L-arglnine 
Urea 
Esculin feme dhale 
Gelatin 
4-nitraphenyl-pD-
gaiaclopyranoside 
D-glucoss 
L-arabinose 

Phan ling/ Enzyme 

-Khii nilrate thfinh nitril 
Tgo Indol 
Len men 
Arglnine dihydmlase 
Urease 
Thuy ph3n 
ThOy phfin 
p-galactosidase' 

Kit 

+ 

+ 

+ 

STT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Chl l phfin ling 

D-mannose 
D-manilol 
N-acelyl-glucos amine 
D-maKose 
Potassium gluconate 
Capiic add 
Adipic acid 
Malic acid 
Trisodium 
Phenylacet'c acid 

Phfin ling/ Enzpne 

y-i> 

Kit qua 

* 
* * 
+ 
+ 

' + 
+ 
+ 

Ghi chO: *: Cd phin img (ducmg tinh); - ; lOidng phan Ong (dm tii 
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So sanh Irinh ly gene 16S rRNA * cOa chung vi khuin DKBIvi DKPl vdi cfic trinh ly tirong ung trfin ngfin hfing dii li#iJ 
Off sd GenBank (Bang 5) cho Ihay. chung vi khuin DKBl cd dfi tuong ddng cao (99 %) vdi loai Bacillus subtilis vfi 
chung vi khufin DKPl cd dp tuong dong cao (99 % ) vdi loii Pseudomonas fluorescens. 

'Trinht^ISS ribosomal RNAcGa chiing 
1 catgcagtcg agcggt;aga.g 
61 cgcctaggaa totgcctggt 
121 acgtcctacg ggagaaagca 
181 ggattagcta gCcggtgagg 
241 ggatgaCcag tcacactgga 
301 ggaatattgg acaatgggcg 
361 tcggattgta aagcactcta 
421 gacgttaccg scagaataag 
4S1 ggCgc^agcg ttaataggaa 
541 gacgtgaaag ccccgggctc 
601 gtagagggtg gtggaatttc. 
6E1 agtggcjgaag gegaccacct 
721 aacaggatCa gatacccCgg 
781 cttgagctct tagcggcgca 
841 aggUtaaaac tcaaatgaat 
901 Ccgaagcaac gcgaagaacc 
961 ttggtgcctt cgggagcatt 
1021 gatgttgggt taagtccc^t 
lOBl gtgggoacCc teaggagact. 
1141 catcatggcc cttaeggcct 
1201 caagccgcga ggtggagcta 
1261 cccgacCgcg cgaagEcgga 
1321 ttcocgggcc t;tgtacacac 
1381 tagtcCaacc ttcgggggga 

vi ktiuan Pseudomonas fluorescens 
aggtgcttgc acctcttgag agcggcggac gggtgagtaa 
agtgggggat aacgcccgga aacggacgct aacaccgcat 
ggggaccttc gggccttgcg ctatcagaCg agcctaggtc 
taatggctca ccaaggcgac gatecgtaac tggtctgago 
acCgagacac ggtcoagact cctacgggag gcagcagtgg 
aaagcctgac ocagccatgc cgcgtgtgtg aagaaggtct 
agttgggagg aagggcagtt acctaataag taattgtttt 
caccggctaa ccccgtgcca gcagccgcgg taatacagag 
ttactgggcg taaagcgcgc gCaggtggtt cgttaagttg 
aacctgggaa ctgcattcaa aactgtcgag ecagagtacg 
ctgCgtagcg gtgaaatgcg, tagatatagg aaggaacacc 
ggactgatac tgacactgag^Cgcgaaagc gcggggagoa 
tagtecacgc cgtaaacgat gtcaactagc cgttgggagc 
gctaacgcat taagttgacc gcctggggag tacggccgca 
tgacgggggc ccgcacaagc ggtggagoat gtggtttaat 
ttaccaggcc ttgacatcca atgaactttc cagagatgga 
gagacaggtg ctgcatggct g'tcgtcagct cgtgtcgtga 
aacgagcgca acccttgcec ctagttacca gcacgt^atg 
gccggtgaca aaccggagga aggtggggaC gacgtcaagt 
gggctacaca cgtgctacaa tggtcggtac agagggctgc 
atcccacaaa accgatcgtta gtccggatcg cagtctgcaa 
atcgctagCa atcgcgaatc agaatgtcgc ggtgaatacg 
cgcccgtcac accatgggag tgggttigcac cagaagtagc 
cggtaccacg gtgatt 

trinh ty 16S ribosomal RMA cOa chiing vi tchuin Bacillus subdlis 
1 aCcgagcgga cagaCgggag cttgctccct gatgttagcg gcggacgggt gagtaacacg 

€1 tgggtaacct gcctgta^ga ctgggataac-tccgggaaac cggggctaac accggaCggt 
121. tirCttgaacc gcatggttca eaeataaaag gtggcttcgg ctsccactta cagatggace 
lai cgcggcgcat tagctagttg gcgaggtaac ggctcaccaa ggcaacgacg cgtagccgac 
241 ctgagagggt gatcggocac actgggactg agacacggcc cagactccta cgggaggcag 
301 cagtagggaa tcccccgcaa cggacgaaag tctgacggag caacgccgcg tgagtgatga 
361 aagttttcgg atcgtaaagc tctgCtgCta gggaagaaca agtaccgttc gaatagggcg 
-•421 gtaccttgac ggtacctaac cagaaagcca cggctaacta cgtgccagca gcegcggCaa 
481 tacgtaggtg gcaagcgtCg Cccggaatta tcgggcgtaa agggctcgca ggcggtttct 
541 caagCctgat gtgaaagccc ccggctcaac cggggagggt cactggaaac tggggaacCt 
601 gagtgcagaa gaggagagtg gaattccacg tgtagcggtg aaatgcgtag agatgcggag 
661 gaaeaccagt ggcgaaggcg actctctggt ctgtaactga cgctgaagag cgaaagcgtg 
721 gggagcgaac aggattagat accctggtag tccacgccgt aaacgacgag tgotaagtgt 
781 tagggggctt cccgccccct agtgccgcag ctaacgcatt aagcactccg ccCggggagC 
B41 BCggtcgeaa gactgaaact caaaggaatC gacgggggci ogcaoaagcg gtggagcatg 
9Q1 tggtttaatt cgaagcaacg cgaagaacct taccaggtcC Cgacatcctc Cgacaatcct 
961 igagatagga cgtccccttc gggggcagag tgacaggtgg tgcatggttg tcgCcagotc 
1021 gtgtcgtgag aCgttgggtt aagtcccgca acgagcgcaa ccctCgaCct tagttgccag 
1081 cattcagttg ggcaatttta aggtgactgc cggtgacaaa ccggaggaag gtggggatga 
1141 ogtcaaatca teatgcccct catgacctgg gcCacacacg tgctacaatg gacagaacaa 
IZOl agggcagcga aaccgcgagg tCaagccaat .pccacaaatc tgttctcagt tcg^ecgca 
1261 gtctgcaact cgacCgcgcg aagcCggaat cgctagCaaC cgcggaCcag catgccgcgg 
1321 tgaaCacgtt cccgggcctt gtacacaccg cccgtcacac cacgagagtt tgtaacaccc 
1381 gaagCcggCg aggtaaccct ccaggagccs gccgccgaag gtgggacaga Cgatcggggt 
1441 gaatcgtaac aa 

Bfing 5. Kit qufi so sdnh trinh ty-gen 16S rRNA ci 
dfing ky trfin GenBank 

I chung DKBl va DKPl vo-i gan tinvng iing ciia cfic chung vi khuin dirge 

So sdnh trinh ty gen 1ES rDNA ciJa chidng DKBl So sfinh trinh ty gen 1GS rRNA ciia chfing DKPl 

Trinh ly gen mS hoa 163 rRNA Ma s6 dang kJ S6 
cfia chOng vl khuSn dugc so sfinh h^n GenBank tu'O'ng 

(%) 

Trinh tu-gen ma hda 16SrRNAcfia Ma so dfing ky 
chfing VI khuan duvc so sfinh trfin GenBartk tu'O'ng 

d6ng (%) 
ChCing Bacillus subtilis ACL12 

Chung Bacillus subtilis B4 

ChOng Bacillus subtilis AP254 

Chung Bacillus subtilis YMP8 

ChCing Bacillus subtilis BY-3 

ChQng Baallus subtilis GTG57 

JX042461.1 

JX123316 1" 

JX Q942B3.1 

1 

ChQng Pseudomonas fluorescensl 
YPB9 
Chung Pseudomonas fluorescens 
HXM-4-4 
ChCing Pset/domonas fluorescens Ps 
7-12 
Chi3ng Pseudomonas fluorescens 
J13 
ChiJng Pseudomonas sp.UIPPI 
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Hai chCing vi khu in phfin Ifip ICr dat t r ing dfiu DKB l vfi chung DKP l cd hoat Hnh doi khang vi khu in heo xanh R. 
solanacearum cao vfi I n dinh, sinh Inrdng nhanh tren mfii frudng King B vfi cac moi frirdng cd nguon goc h/ nhign nhu 
nydc ch i l t dfiu, ri dudng. Ngofil ra, chung DKBl cd kha nang phan giai chifin, sinh tong hop c h l l kich thich sinh tardng 
thyc vfit lAA, cfi 2 chijng DKBl vfi DKPl deu cd kha nang sinh sidensphore. 

Dya vfio dfic d i lm sinh hpc, kft chu in API 50CHB & API 2 0 N E ; k i t hop vdi frinh t y gen 16S rRNA. cd the x I p chDng 
DKBl vfio Io i i B. subWis vi chOng DKPl Ihapc l o i i P. fluonsscens, vd i do hrong dong 99 %. 
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CLASSIFICATION CHARACTERISTICS AND ANTAGONISTIC ACTIVITIES 
AGAINST BACTERIAL WILT CAUSED BY RALSTONIA SOLANACEARUM OF . 
BACILLUS BKB^ AND PSEUDOMONAS BKP^ ISOLATED FROM LEGUME SOIL 
LeTh lThanh fhuy^ ' ' , L e N h u K l e u ' j N g u y e n Phuong^Jhue^i 'La iThuyHien^ - - • - . . , - , , . - , , ~ 

*Soi/s and Fertilizers Research Institute, Vietnamese Academy of Agricultural Sdences 

'institute of Biotechnology, Vietnam Academy of Science and Technology 

SUNDVIARY 

The field craps in cultivated zone of Vietnam have to face with important issue of bacteiial wilt disease caused by R. solanacearum 
•n crops such as ^rotmdnul, tomato, potato, peeper. Selection of microorganisms tttat have ability of highest anlagcnist to R. 
solanacearum and stability to apply for manufacture of mlciobial pioduct are an impaiative need in the present Two bacterial strains 
DKBl and DKFl that have ability lo inhibit H solandcearum tiiat caused the bacterial wilt diseases os^groundnul and pepper are 
isolaledfirom legum and solanacearum soils. Characteristics ofco lo i^ and cell ofbacteria under scaning electron microscope, growth 
and make antagonistic activity on different nutrient media, API kit (BioMerieux, French) and 16S rRNA analysis are i m p l e m e n t 
with two above strains. Results of classification by API 50CHB, API 20NE kit combined widi analysis of gene 16S rRNA of these 
strain showed DKB 1 has belong to Bacillus subtilis with high identity 99% as well as DKPl has belong to J'seudomonas fluorescens 
with high identity 99%. In addition, both of DKB 1 and BKPl strains has maked siderophore and DKB 1 had abitily to decomposition 
of chitin (biosynthesis of enzyme chitinase) biosynlhesize lAA (itlole -3-acetic-acid). TTius, illustration that two antagonistic bacterial 
strains have potential in biocontrol of bacterial wilt 

K^words: Ralstonia solanacearum. Bacillus subtilis. Pseudomonas fluorescens. antagonistic bacteria, bacterial wilt," 
cluMCterization, classification 
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