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TOM T A T 

Khdm la loai cay trdng cd gia tri xuit khiu cao, dugc trdng vdi mgt dien tich Idn (>14.000 ha) d vung 
dat phen thugc huyen Tan Phudc, tinh Tien Giang. Bon muoi chin ddng vi khuan dugc phan lap tir re, than, 
la cua cSy khdm (Ananas comosus_ [L.]) trdng tren dit phen huyen Tan Phudc, tinh TiSn Giang. Ba muoi ba 
ddng vi khuin dugc xac dinh la vi khuin ngi sinh bang ky thuSt PCR 16S-rDNA va 19 ddng vi khuin nhan 
dien vdi cap mdi RB-RM. Giii trinh tu 15/19 ddng vi khuin ngi sinh vi sii diing phan mem BLAST N de so 
sanh trinh tir cac ddng vi khuin c6 trong ngan hang dir lieu NCBI. Kit qua cho thiy 9 ddng cd ti le ddng 
hinh vdi ddng EMPRO EF622219 Burkholderia tropica CICC_10348, EU72341 Burkholderia tropica Tat 
0750 va EM_PRO AFI64045 Burkholderia tropicalis AB98 la 99%, 99,1 va 100%, theo thii tu, con lai la 
cac gidng Klebsiella^ Enterobacter,^ Laminoella va Acinetobacter. Tat ca 9 ddng Burkholderia deu cd ca 3 
dac tinh tdt nhu cd dinh dam, hda tan lan va tdng hgp lAA nhung hai ddng Bur.7 [ddng TLl-lR] va Bur.8 
[ddng MP-L] la hai ddng vi khuin tdt nhit, dac biet tdng hgp nhieu enzyme nitrogenase trong cay khdm con 
ciy md. 

Tit khoa: Burkholderia tropica, Burkholderia tropicalis, co dinh dam sinh hoc, hda tan lan, MA, vi khuan nqi sinh 

DAT VAN DE 

Khdm (Ananas comosus L. Merr) hay cdn gpi la 
diia, la cay an qua nhiet ddi. 6 nude ta khdm dupe 
fring tii Bic din Nam: Kien Giang, Tiln Giang, Ca 
Mau, Hau Giang, Long An, Thanh Hda, Nghe An, 
Quang Nam... Di?n tich fring khdm ca nude tinh din 
nam 2006 la 43.200 ha vdi san luang 534.300 tin. 
Trong dd, Dong Bing Sdng Cfru Long la 21.300 ha 
vdi san lupng 305.600 tin, chilm khoang 57,20% 
san lugng khdm ca nude. Rieng huyen Tan Phudc, 
tinh Tiln Giang cd khoang 15.000 ba vdi san lugng 
hom 100.000 tin (http://fsiu. mard. sov. vn/data/ 
tronstrot.htm). D I cd dugc san lugng khdm dap ung 
nhu ciu frong nude va the gidi, tai viing frdng khdm 
chuyen canh ndng dan da bdn mpt lugng ldm phan 
hda hpc 200 kg N/ha/nam (Weber et al, 1999). 
Chinh vi v^y, cac nha khoa hpc khdng ngfrng tim 
kiem nhimg loai vi khuin ndi sinh vdi cay khdm 
giiip tang cudng sinh trudng cua cay ddng thai ban 
che anh hudng xiu cua phan hda hpc den dat dai va 
mdi tiirdng sinh thai. Vi khuin ndi sinh giiip tang 
cudng sinh trudng cua cay bing each tdng hpp kich 
thich tl auxin (lAA) va gibberellin (Barbieri et al, 
1986), tang nang suit, tang ham lugng chit khoang, 
tang kha nang khang benh cua cay (Bastian et al, 
1998), cl dinh dam sinh hpc, giam tinh min cam vdi 

mim benh va sir thay ddi ciia thdi tiet gay tdn hai 
cho cay (Park et al, 2005), hda tan lan dang khd tan 
va cac chit dinh dudng khac (Rosenblueth, 
Martinez-Romero, 2006). Nhirng thi nghiem trudc 
day da phat hien vi khuan Azospirillum lipoferum 
trong cay liia mua dac san d ddng bang sdng Cim 
Long (Cao Ngpc Diep et al, 2007), frong cay cd 
chan nudi (Nguyin Thi Thu Ha et al, 2009). D I tiln 
tdi mdt nIn ndng nghiep ben vung vdi mpt san pham 
dat tieu chuln Global-GAP, tinh Tiln Giang da va 
dang diu tu mdt du an bd fro cho ndng dan trdng 
khdm d vung Tan Phudc vi the viec nghien cfru 
nhiing vi khuin ndi sinh, xac dinh va danh gia mdt 
si dac tinh tit nhu cd dinh dam sinh hpc, hda .tan lan 
khd tan, sinh ting hgp kich thich t l tang trudng thuc 
vat nhu lAA cua cac ddng vi khuin ndi sinh nay dl 
ling dung nhiing vi khuan ndi sinh tdt cho cay frdng 
ndi chung va cay khdm ndi rieng nhu la dang phan 
sinh hpc frong tuomg lai. 

V A T LIEU VA PHUONG P H A P 

Vat lieu 

Cay khdm (Ananas comosus [L.] Merr) dugc thu 
tfr cac rudng khdm fring lau nam frong viing chuyen 
canh thudc mudi hai xa frong huy$n Tan Phudc -
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tinh Tien Giang. 

Ph§n l§p vi khu4n 

De loai trir cac vi sinh v§t cd kha nang cdn bam d 
bl mat, mlu (than, rl, la) sau khi thu thap dugc xfr ly 
nhu sau: tach bd lop vd ngoai (be la) ciia phan than, 
rua sach miu dudi vdi nude manh; tilp tuc riia lai 
bang nude cat vd trung rdi cat mau thanh nhirng 
doan nhd 1 2 cm, lam khd mlu bang giiy hiit im; 
sau dd khfr triing mau bing cdn 96% frong 3 phut, 
1% hypochloride frong 3 phut, 3% hydrogen 
peroxide (H2O2) frong 3 phut va nia lai vdi nude cat 
vd trung 4 lan de tiy rua cac loai hda chat cdn thua. 
D I kilm fra kha nang cac vi sinh vat cdn sdt lai fren 
be mat mau sau khi khu tning, 200 pi nude cit vd 
triing da rua mau d lan cudi dugc chung len cac dia 
mdi trudmg tryptone yeast exfract - glucose - agar 
va u d 30°C, nlu sau 24 gid u cac dia mdi trudng nay 
khdng cd cac khuan lac xuat hien thi cac mau da khfr 
triing dat yeu ciu. 

Cac mlu da khfr triing dat yeu cau dugc cho vao 
cac coi bang sfr da khfr tifrng va dung chay sfr vd 
tifrng gia min mau, them 10 ml nude cat tiet tning, 
sau dd tat ca mau dugc cho vao mdt dng falcon-
50mL vd trung. Lay 200 pi dich mau nghien cho vao 
cac png nghiem chua 3 ml mdi trudng LGI ban dac 
(Cavalcante, Dobereiner, 1988) rdi dem u d 30''C 
frong 2 - 3 ngay; moi nghiem thuc dugc lap lai 3 lin. 

Sau 2 - 3 ngay nudi, quan sat thay cac dng nghiem 
chfra cac mdi trudng ban dac LGI da chiing dich trich 
cua mau xuat hien mot Idp mang mdng each mat mdi 
trudng nudi khoang 0,5 cm chi thi cd su hien dien ciia 
vi khuan npi sinh. Lay mdt it vi khuan tir cac mang 
mdng cua cac mdi trudng ban dac LGI cay chuyen sang 
cac dia indi trudng LGI dac de tach ddng cac khuan lac. 
Sau vai lan cay chuyen fren cac mdi trudng dac, chpn 
cac khuan lac rdi va deu nam fren dudng cay quan sat 
dudi kinh hien vi. Khi thiy vi khuan da ddng nhat 
(thuin nhit) thi cay chuyin sang dng nghiem chfra mdi 
trudng dac tuomg frng de tri: d 4°C va dugc xem nhu la 
mdt ddng. 

Khi ciy chuyin vi khuan fren dia mdi trudng 
phan lap dac ta ddng thdi do kich thudc va quan sat 
hinh thai cac dang, khuan lac bao gdm cac chi tieu: 
mau sic, hinh dang, dp ndi va dang bia khuin l^c 
bang mit thudng. Tuy nhien, ddi vdi nhung khuan 
lac cd kich thudc qua nhd thi sfr dung kinh lup de 
quan sat. 

Tach chiet DNA vi khuan 

Phuang phap trich DNA cua vi khuin dugc gidi 

thieu frong bai bao nay dua fren qui trinh chuan ciia 
Neumann et al, (1992). Nudi vi khuin frong 6ml 
mdi trudng LB (Luria Broth) nudi qua dem. Chuyin 
2 ml dung dich vi khuin vao tuyp 2,2-ml. Ly tim 
13.000 rpm frong 5 phiit. Loai bd phin frong, hda tan 
can vdi 250 jil dung dich TE pH8. Them 50 nl dung 
dich 10% SDS cgng 5 \il Proteinase K (20mg/l). U 
20 phut frong dSV. Them 400 \il 10% CTAB/0,7 M 
NaCl, frdn diu. U d 65°C frong 20 phut. Them 600 
)il chloroform:isoamyl alcohol (24/1). Trpn diy va ly 
tim d 12.000 vdng frong 10 phut. Dung pipet chuyin 
phan frong phia fren vao tuyp mdi va them 1 ml 
isopropanol, lie diu, giO d -20"C it nhit 30 phiit. Ly 
tim frong 10 phiit tai 13.000 rpm. Rfra vdi 1 ml 
ethanol 70%, ly tim d 12.000 rpm trong 5 phut, lam 
2 lin. Phoi khd DNA d nhiet dp phdng frong 1- 2 
gid. Hda tan frong 30 pi nude cit. 

Phan ung PCR 

De nhan diSn vi khuin sing npi sinh frong cay, 
sfr dung cac doan mdi I6S rDNA dugc thiet ke 
(Ziimiel et al, 2002) vdi trinh tu nhu sau: 

Mli 1: p515FPL: 5'- GTG CCA GCA GCC 
GCG GTA A -3 ' (Relman et al 1992); 

Mdi 2: pl3B: 5'- AGG CCC GGG AAC GTA 
TTC AC -3' (Relman et al, 1990); 

Mdi 3: PCR-h 5'- AGT TTG ATC CTG GCT 
CAGGA-3' 

Phan ling PCR: 94''C/4 phiit; 35 chu ky: (94''C/45 
giay, 55^/45 giay, 72''C/1 phiit); 72''C/7 phut. 

Ngoai viec sfr dung doan mdi I6S rDNA fren va 
de nhin dien vi khuan Gluconacetobacter 
diazotrophicus, chiing tdi sfr dung cap mdi RB va RM 
(Madhaiyan et al, 2004): 

RB (5'- ARAGTTTGATYMTGGCTCAG -3') 

RM (5'- GGACTACCAGGGTATCTAATCC -3') 

Phan ling PCR: gS^C/lO phut; 35 chu ky: 
(92°C/60 giiy, 52''C/2 phut, 72°C/2 phut); 72^/8 
phut. Sau dd dien di fren gel agarose va gel dugc chvip 
hinh fren Gel-Doc de xac dinh bang theo thang chuin 
100 bp. 

Binh luang ammonium (khd nang cd dinh dgm) 

Vi khuin dugc nudi frong mdi trudng Burk's 
khdng cd nifrogen dac (Park et al, 2005) va dinh 
lugng ammonium hinh thanh frong mlu bing 
phuomg phap Phenol Nifro-prusside sodium 
hypochloride dl xac dinh ham lugng NH4^ dugc tao 

126 



Tgp chi Cdng nghi Sinh hgc 9(1): 125-132, 2011 

ra bang phan iing so mau d budc sdng 640 nm vao 
cac thai diem 2, 4, 6 va 8 ngay sau khi chiing vi 
khuan. Ddng thdi cac mlu vi khuin ciing dugc 
chiing vao ciy khdm con (ciy md) frdng frong dng 
nghiem chua mdi trudng khoang khdng nifrogen va 
do lugng Acetylene Reduction Assay (ARA) dk bilt 
dugc lugng nifrogenase tao dugc thdng qua quan he 
giira ciy khdm con va vi khuin. 

Binh lugmg lAA 

Vi khuin dugc nudi frong mdi trudng bd sung 
100 mg/l tryptophan va dinh lugng bing thudc thu 
Salkowski R2 va phuomg phap so mau d budc sdng 
530 nm vao cac thdi diem 2,4, 6 va 8 ngay. 

Binh luffng lan hoa tan 

Vi khuan dugc nudi trong mdi trudng NBRIP 
(Nautiyal, 1999) va dinh lugng lan hda tan bing 
thudc thu acid ascorbic ammoniummolypdate 
potassium antinomol tartrate va phuong phap so mau 
Oniani d budc sdng 880 nm vao cac thdi diem 5, 10, 
15 va 20 ngay. 

Giai trinh tu DNA 

Nhung chiing vi khuan da nhan dien vi khuan 
ndi sinh nhu da md ta d phan fren, chiing tdi sir dimg 
doan mli RB hay RM (Madhaiyan et al, 2004) dl 
giai trinh tu doan DNA cd chieu dai 800 bp. 

San phim PCR dugc tinh sach theo kit 
Invifrogen. San pham DNA nay dugc sir dung giai 
frinh tu vdi doan mdi RB bang he thing may giai 
trinh tu tu ddng ABI 3130. Sfr dung chuang trinh 
BLAST N dl so sanh frinh tu cac doan DNA cua cac 
ddng vi khuin vdi trinh tu DNA cua bd gen d cac 
loai vi khuin chuin cd frong ngan hang gen (NCBI) 
va sir dung phin mem BioEdit de so sanh trinh tu 
cua cac ddng vi khuin ndi sinh. 

KET QUA vA T H A O L U A N 

Phan lap vi khuan noi sinh 

Bdn muai chin (49) ddng vi khuin phan lap 
dupe tii 42 mau khdm frdng fren dit phen cua 12 xa 
cua huyen Tin Phudc, tinh Tiln Giang, frong dd cd 
21/49 ddng vi khuin dugc phin lap tii ri khdm 
(chilm 42,85%); 8/49 ddng vi khuin dugc phan lap 
tir than khdm (chilm 16,33%); va 20/49 ddng vi 
khuin dugc phin lip tii la khdm (40,82%), kit qua 
fren cho thiy si lugng vi khuan ndi sinh phan lap 
dugc d re va la tuong duomg nhau frong khi so lugmg 
vi khuin ngi sinh frong thin khdm chiem ti le thap. 

Dac diem Idiuan lac va te bao 

Bdn ngay sau khi chiing dich trich miu vao cac 
dng nghiem chua mdi trudng LGI ban dac va u d 
30''C, vi khuan phat triln va sinh trudng frong dieu 
kien vi hieu kbi tao thanh mdt Idp mang mdng 
(pellicle) each bl mat mdi trudng 2 - 4 mm. Tiep tuc 
cay chuyen sang mdi trudng LGI dac va lam thuan; 
vi khuan phat trien fren mdi trudng LGI sau 6 8 
ngay nudi cay, vi khuin tang trudng va khuan lac cd 
mau vang sang rit dac biet, khuin lac dang trdn, bia 
nguyen, kich thudc tii 0,5 mm den 2 mm. 

Mdt fram phan tram cac ddng vi khuin phan lap 
dugc deu cd dang hinh que ngan va cd kha nang 
chuyen ddng, tit ca 40 ddng vi khuan cd kha nang 
chuyen ddng rit nhanh (chiem 81,61%); 9/49 ddng 
vi khuan cd kha nang chuyen ddng nhanh (chiem 
8,39%). 

Nhan dien cac ddng vi Idiuan noi sinh bang 16S 
rDNA 

Khi phin tich PCR vdi 3 doan mdi 16S rDNA 
(p51FPL, p-13B va PCR-1) de nhan dien cac ddng vi 
khuan ndi sinh, 33 ddng vi khuan cho bang DNA d 
vi tri khoang 900 bp so vdi thang chuin (khdng dan 
hinh), phu hop vdi ket qua nghien cfru ciia va ddng 
tac gia (2002). 

Trong sd 33 ddng vi khuan dugc nhin dien la vi 
khuan ndi sinh vdi cap mdi 16S rDNA (p51FPL, p-
13B va PCR-1), chiing tdi tilp tuc thuc hien cac 
phan ling PCR vdi cap mdi RB-RM, ket qua cho 
thiy chi cd 19 trong sd 33 ddng vi khuin cho bang 
800 bp (khdng din hinh). 

Trong si 19 ddng vi khuan ndi sinh dugc nhan 
dien d cap mdi RM-BM va giai trinh tu 15/19 ddng 
vi khuin, kit qua cd 9 ddng vi khuan dugc xac dinh 
la Burkholderia tropica bay B. tropicalis, cdn l̂ i 6 
ddng vi khuan dugc phan bd trong cac gidng 
Klebsiella, Enterobacter, Acinetobacter, 
Lamoniella Mudi lam ddng vi khuin nay xay 
dung trong cay pha be (Hinh 1) cho thay ca 9 ddng 
vi khuin Burkholderia nim trong mdt nhanh rieng 
biet vdi cac gidng vi khuin cdn lai. 

Mot so dac tinh cua mot so ddng vi khuan npi 
sinh trong cay Idiom 

Khd nang cd dinh dam 

Chpn 9 ddng vi khuin Burkholderia nudi frong 
mdi trudng LGI khdng dam ldng, ket qua la ca 9 
ddng vi khuin cd kha nang tdng hgp NH/ cao horn 
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rit nhieu so vdi ddi chfrng. Hiu bet cac ddng vi 
khuan tdng hgp dam dat mfrc cao nhit vao ngay 4 rdi 
giam din d nhirng ngay nudi tiep theo. Tuy nhien kit 
qua phan tich AELA cua 9 ddng vi khuin ndi sinh cd 
kha nang cd dinh dam tdt chimg fren ciy khdm con 
(ciy md) cho thiy chi cd ddng Bur.7 (ddng TLl-lR) 

cd ham lugng nifrogenase cao nhit frong dd cd 3 
ddng vi khuin chi cd mpt lugng nifrogenase rat it 
hinh thanh. Nhu vay, cd thi cac ddng vi khuin ndi 
sinh vao cay khdm se cd ket qua khac so vdi vi 
khuan ndi sinh sdng tu do frong mdi trudmg khdng 
cd nifrogen (Bang 1). 

Bang 1. Khi ning tong hgp nifrogenase (thong qua phan ipng ARA) cua 9 dong vi khuan Burid)olderia. 

Ten ddng vi khuan Trong dung djch khong N (pM/ml khi) Trong cay khom cay mo trong 24 h (̂ IVI/ml khi) 

198 
215 
799 
143 

4 

4 

5569 
4895 
4 
0 

Bur.1 (TM-L2.1) 

Bur.2 (LT2-R) 

Bur.3 (TM-TT-Ra) 

Bur.4 (THT-R2) 

Bur.5 (TP2-Ra) 

Bur.6 (TL2) 

Bur.7 (TL1-1R) 

Bur.8 (MP-L) 

Bur.9 (TM-L2.2) 

Doi chimg 

300 

420 

100 

0,12 

0,12 

10 

240 

150 

120 

0 

Khd ndng hda tan lan kho tan 

Phan ldm cac ddng vi khuin cd kha nang hda tan 
lan khd tan tang din theo thdi gian va dat dinh cao 
nhat sau 10 ngay nudi, sau dd giam din d nhung 
ngay nudi tiep theo. Ket qua cho thay ddng Bur.5 
(TP2-Ra) va Bur.7 (TLl-lR) cho ham lugng lin dl 
tieu cao nhat frong thdi diem 10 ngay sau khi u frong 
mdi trudmg NBRIP ldng (Hinh 2). 

Khd ndng tong hgp indol-3-acetic acid (lAA) 

Chin ddng vi khuin frong gidng Burkholderia 
dugc nudi frong mdi trudng LGI ldng bd sung 
trytophan (100 mg/l), theo ddi va do ham lugng lAA 
dugc tao ra d thdi diem 2, 4, 6, 8 ngay. Ket qua la tit 
ca 9 ddng vi khuin ndi sinh Burkholderia dugc chpn 
khao sat cd kha nang tdng hgp lAA kha cao va thdi 
diem tdng hgp lAA cao nhit vao ngay thfr 4 sau khi 
il frong dd ddng Bur.5 (TP5-Ra) cd lugng lAA cao 
nhat va khac biet' rat cd y nghia vdi cac ddng vi 
khuin cdn lai. 

Tu cac ket qua fren, cd the chpn dugc ddng vi 
khuan Bur.7 (ddng TLl-lR) cd lugng ammonium va 
lugng nifrogenase tdng hgp ciing nhu ca lugng lan 
hda tan va lugng lAA deu cao, kl din la ddng Bur. 8 
(ddng MP-L) ciing cho lugng ammonium, lin hda 
tan va lAA kha. 

THAO LUAN 

Nhu nhung nghien cfru trudc diy phat hien vi 
khuan ndi sinh sdng trong md thuc vat, chimg khdng 
hai den cay chii chi thiic diy su phat trien ciia thuc 
vat ma chiing sdng (Stuz et al, 2000); nhilu loai cd 
ich nhu cl dinh dam nhu Azospirllum, 
Gluconacetobacter diazotrophicus, Burkholderia, 
Herbaspirillum (Rheinold et al, 1986; 
Cavalcante, Dobereiner, 1988, Weber et al, 1999; 
Elbeltagy et al, 2001). Kit qua ma chiing tdi phat 
hien ciing phu hgp vdi nghien cfru cua Weber et al. 
(1999), Hernandez et al (2000), nhirng tac gia nay 
da tim thiy nhiing vi khuin npi sinh frong cay khdm 
frdng d Nam My. 

Dieu dac trung la khuin lac ciia nhumg ddng vi 
khuin ndi sinh cd khuin lac mau vang sang dep 
nhu md ta cua Madhaiyan et al. (2004), chiing cd 
the lam thay ddi pH mdi trudng tfr pH trung tinh 
xuing pH khoang 4 ,5 -5^ Trong 49 ddng vi khuin 
phan lap tii ciy khdm (rl, than va la), 33 ddng vi 
khuan npi sinh dugc xac dinh vdi cap mdi 16S 
rDNA bd sung mli thu 3 (PCR-l)(Zinniel et al, 
2002, ma cac tac gia nay cho bilt rit hiru dung dl 
nhin dien 853 vi khuin npi sinh trong 4 loai ciy 
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tring va 27 loai cay ddng cd), tuy nhien kit qua 
nhan dugc 15 ddng vi khuin ndi sinh cd kich thudc 
800 bp vdi cap mdi RM-BM nhung khi giai trinh tu 
15 ddng vi khuin nay la vi khuin Burkholderia, 
Enterobacter, Klebsiella trong dd nii bit cd 9/15 
ddng la Burkholderia tropica va/hay Burkholderia 
tropicalis, nhirng loai vi khuin ndi sinh mdi dugc 
Reis et al., (2004) phat hien, md ta va cdng bo fren 

thi gidi. Trudc diy mdt loai Burkholderia 
vietnamensis dugc phan lip tfr trong dat cua vung 
ri Ilia tring trong huyen Chau Thanh, tinh Tien 
Giang da dugc cdng bl (Van e/ al, 1994) dilu nay 
cho thiy su phong phu cua gidng Burkholderia, dac 
biet la loai B. tropica va B. tropicalis la hai loai 
cung vdi B. vietnamensis la nhirng loai vi khuan ndi 
sinh cd Igi cho ndng nghiep. 

97 

100 

49 

22 

94 

34 

55 

21 

45 

100 

37 

38 

Laminonella sp. TL1-3L 

Acinetobacter sp. TP2-3 

Burkftolderia tropicalis TM-TT2-Ra 

Burkholderia tropicalis TL2 

Burkholder tropica TM-L2-2 

Burkholderia tropica MP-L 

. Burkholderia tropicalis HT2-R 

. Burkholderia tropica TP2-Ra 

. Burkholderia tropica THT-R2 

. Burkholderia tropicalis ^L^-^R 

Burkholderia tropica TML2-1 

- Enteroabacter sp. HT2-T 

- K/ebsfe//asp.TL1-1R 

- Enterobacter sp. HT1-T 

. Uncultured H3TL1-3T 

Hinh 4. Ciy phi hg (phyiogenetic tree) phin tich moi quan hg cOa 15 ddng vi khuan ngi sinh. 

Tit ca 9 ddng vi khuin Burkholderia diu cd kha 
nang cl dinh dam, hda tan lan khd tan, kit qua nay 

phii hgp vdi nghien cim cua mdt sd tac gia 
(Kuklinsky-Sobral et al, 2004; Rasbid et al, 2004; 
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Rajankar et al, 2007) ddng thdi chiing diu cd kha 
nang tdng hgp lAA, ket qua nay phu hgp vdi nghien 
cfru ciia Sturz va ddng tac gia (2000), Sridevi, 
Mallaiah (2007). Nhiing ket qua trudc diy cua chiing 
tdi (Cao Ngpc Diep et al, 2007; Lang Ngpc Diu et 
al, 2007; Nguyin Th; Thu Ha et al, 2009) diu nhan 
thay cac ddng vi khuan ndi sinh hien dien frong ciy 
Ilia mua d ddng bing sdng Cfru Long, cay cd chan 
nudi va cd dac tinh tdt nhu cd dinh dam, hda tan lin, 
tdng hgp lAA. Vdi ket qua nay cho thiy vi khuin 
npi sinh hien dien frong cay khdm, mdt loai cay 
frdng chi phat triln frong vung dat chua phen d ddng 

bang sdng Cfru Long, md ra trien vpng frng dung cac 
chimg vi khuin tdt cho nhiing ciy frdng chi mpc 
dugc d vung dit khic nghiet va gdp phin ban che 
dugc phan hda hpc phai bdn cho ciy frdng dd vi du 
nhu ciy khdm chang han. 

Ddng thdi kit qua cho thiy phuomg phap 
nghien cfru vi khuin ndi sinh nay, mdt lin nfra, da 
dugc chiing minh tinh chinh xac, thich hgp va 
phuang phap nghien cuu nay se sfr dung de nghien 
cfru cac vi khuin ndi siiih trong cac loai cay frdng 
khac hay nhiing loai thuc vit mpc hoang dai frong 
tu nhien. 
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DC Bur.1 Bur.2 Bur.3 Bur.4 Bur.5 Bur.6 Bur.7 Bur.8. Bur.9 

dong vi ithuan 

Hinh 2. Chin dong vi khuan ngi sinh Burkholderia tropica cd khi nang cd dinh dam, hda tan lan v i tong hep lAA. DC=d6i 
Chung, Bur.1 =TIVI-L2-1, Bur.2=HT2-R, Bur.3=TM-TT2-Ra, Bur.4=THT-R2, Bur.5=TP2-Ra, Bur.6=TL2,'Bur.7=TL1-1R, 
Bur.8=MP-L, Bur.9=TM-L2-2. 

KET LUAN 

Tfr 49 ddng vi khuan dugc phin lap tit frong cay 
khdm frdng fren dat phen huyen Tin Phudc, tinh 
Tien Giang cd 33 ddng vi khuan ndi sinh bang ky 
thuat PCR cho san phim DNA 16S rDNA cd kich 
thudc khoang 900 bp va 15 ddng vi khuin ndi sinh 
vdi cap mdi RB-RM cd kich thudc khoang 800 bp. 

Tfr 9 ddng vi khuan Burkholderia tropica/B. 
tropicalis ndi sinh tdt trong mdi trudng LGI diu cd 
kha nang cd dinh dam, hda tan lan khd tan va tdng 
hgp lAA, va tu frong 9 ddng vi khuan ndi bit va 2 
ddng vi khuin npi sinh Bur.7 (TL-Tl) va Bur.5 
(TP5-Ra) dugc giai trinh tu vdi kit qua cd ti le ddng 
hinh vdi ddng EU72341 Burkholderia tropica Tat 
0750, EMPRO EF622219 Burkhoderia tropica 
CICC 10348 va ddng EM_PRO AF 164045 

Burkholderia tropicalis AB98 vdi ty le 99,1 va 
100%, theo thfr tu. 

Ldi cam on: Cdc tdc gid chdn thdnh cdm cm cd 
Nguyen Thi Xuan My, Bg mdn Cdng nghe sinh hgc 
Vi sinh vat, Vien Nghien ciru vd Phdt trien Cdng 
nghe sinh hgc, Dgi hgc Cdn Tha da giup chudn bi 
cdc phdn img PCR vd gidi trinh tu cdc dogn DNA. 

TAI LIEU THAM K H A O 

Barbieri P, Zanelli T, Galli E, Zanetti G (1986) Wheat 
inoculation with Azpspirillum brasilense Sp6 and some 
mutants altered in nitrogen fixation and indole-3-acetic 
acid production. FEMSMicrobiol 36: 87-90. 

Bastian F, Cohen A, Piccoli P, Luna V, Baraldi R (1998) 
Production of indole-3-acetic acid and gibberellins A] and 

130 



Tgp chi Cdng nghe Sinh hgc 9(1): 125-132, 2011 

A3 by Acetobacter diazotrophicus and Herbaspirillum 
seropedicae in chemically-defined cultures. Plant Growth 
Regul 24:1-11. 

Boddey RM, Urquiaga S, Reis VM, Dobereiner J (1991) 
Biological nitrogen fixation associated with sugarcane. 
Plant and Soil 131: 111-117. 

Cao Nggc Diep, Pham Thi Khanh Van, Lang Nggc Dau 
(2007) Phat hien vi khuin Azospirillum lipoferum ngi sinh 
trong cay liia mua dac san (Oryza sativa L.) trdng d vung 
dong bang sdng Ciru Long. Tuyen tap bao cao Khoa hoc 
Hgi nghi Todn quoc 2007 Nghien cihi ca bdn trong Khoa 
hgc Su Sdng, Quy Nhan 10/8/2007. Nha xuit ban Khoa 
hgc va Ky thuat: 456-459. 

Cavalcante VA, Dobereiner J (1988) A new acid tolerant 
nitrogen fixing bacterium associated with sugarcane. Plant 
&//108: 23-31. 

Elbeltagy A, Nishioka K, Tadashisato H, Suzuki H, Ye B, 
Hamada T, Isawa T, Mitsui H, Minamisawa K (2001) 
Endophytic colonization and in planta nitrogen fixation by 
a Herbaspirillum sp. isolated from wild rice species. Appl 
Environ Microbiol 38: 5285-5293. 

Hernandez TA, Cristales MRB, Salgado TJ, Mellado JC, 
Ramirez LEF (2000) Natural endophytic occurrence of 
Acetobacter diazotrophicus in pineapple plants. 
Microbiplogy Ecol 39: 49-55. 

Kuklinsky-Sobral J, Araujo WL, Mendes R, Geraldi 10, 
Pizzirani-Kleiner A, Azevedo JL (2004) Isolation and 
characterization of soybean-associated bacteria and their 
potential for plant growth promotion. Environ Microbiol 6: 
1244-1251. 

Lang Nggc Dau, Nguyen Thi Xuan My, Cao Nggc Diep 
(2007) Kha nang cd dinh dam, hda tan lan va sinh tong 
hgp lAA cua vi khuan Azospirillum lipoferum. Tuyen tap 
bao cao Khoa hoc Hgi nghi Todn quoc 2007 Nghien ciru 
ca ban trong Khoa hoc Su Sdng, Quy Nhan 10/8/2007. 
Nha xuat ban Khoa hgc va Ky thuat: 445-448. 

Madhaiyan M, Saravanan VS, Bhakiya SSJ, Lee D, 
Thenmozhi H, Hari R, Sa T (2004) Occurrence of 
Gluconacetobacter diazotrophicus in tropical and 
subtropical plants of Westem Ghats, India. Microbiol Res 
159: 233-243. 

Nautiyal CS (1999) An efficient microbiological growth 
medium for screening phosphate solubilizing 
microorganisms. FEMS Microbiol Leti 170: 265-270. 

Neumann B, Pospiech A, Schairer HU (1992) Rapid 
isolation of genomic DNA from gram-negative bacteria. 
Trends in Genetics: TIG. 

Nguyen Thi Thu Ha, Ha Thanh Toan, Cao Nggc Diep 
(2009) Phan lap va dac tinh cua cac ddng vi khuin ngi sinh 
trong mgt sd cay cd chan nudi. Tgp chi Cong nghe Sinh 
Ape 7(2):241-250. 

Park M, Kim C, Yang J, Lee H, Shin W, Kim S, Sa T 
(2005) Isolation and characterization of diazotrophic 
growth promoting bacteria from rhizosphere of agricultural 
crops of Korea. McroWo/./?ei 160: 127-133. 

Rashid M, KhalU S, Ayub N, Alam S, Latif F (2004) 
Organic acids production and phosphate solubilization by 
phosphate solubilizing microonisms (PSM) under in vitro 
conditions. J Biol Sciences 7: 187-196. 

Rajankar PN, Tambekar DH, Wate SR (2007) Shidy of 
phosphate solubilization efficiencies of fiingi and bacteria 
isolated from saline belt of Puma river basin. Res J Agri 
Biol Sci 3:101-103. 

Reinhold B, Hurek T, Niemann EG, Fendrik 1 (1986) 
Close association of Azospirillum and diazotrophic rods 
with different root zones of Kallar grass. Appl Environ 
Microbiol 52: 520-526. 

Reis VM, Estrada PDLS, Tenorio-Salgado S, Vogel J, 
Stoffels M, Guyon S, Mavingui P, Baldanil VLD, Schmid 
M, Baldanil J 1, Balandreau J, Hartmann A, Caballero-
Mellado J (2004) Burkholderia tropica sp. nov., a novel 
nitrogen-fixing, plant-associated bacterium. Int J Syst Evol 
Microbiol 54:2155-2162. 

Relman DA, Loutit JS, Schmidt TM, Falkow S, Tompkins 
LS (1990) The agent of bacillary angiomatosis. An 
approach to the identification on uncultured pathogen. N 
Engl J Med 323: 1573-1580. 

Relman DA, Schmidt TM, MacDermott RP, Falkow S 
(1992) Identification of the uncultured bacillus of 
Whipple's disease. N Engl J Med 327: 293-301. 

Rosenblueth M, Martinez-Romero E (2006) Bacterial 
endophytes and their interactions with hosts. Am 
Phytopathol Soc 19: 827-837. 

Sridevi M, Mallaiah KV (2007) Production of indole-3-
acetic acid by Rhizobium isolates from Sesbania species. 
Afi-J Microbiol 1: 125-128. 

Smrz AV, Christie BR, Nowak J (2000) Bacterial 
endophytes: potential role in developing sustainable 
systems of crop production. Crit Rew Plant Sci 19: 1-30. 

Van TV, Mavingui P, Berge O, Balandreau J, Heulin T 
(1994) Promotion de croissance du riz incocule par une 
bacteria fixatrice dazote, Burkholderia vietnamiensis, 
isolated in soil acid Viet Nam. Agronomic 14: 697-707. 

Weber OB, Baldani VLD, Teixeira KRS, Kirchof G, 
Baldani Jl, Dobereiner J (1999) Isolation and 
characterization of diazotrophic bacteria from banana and 
pineapple plants. Plant Soil 210: 103-113. 

Zinniel DK, Lambrecht P, Harris NB, Feng Z, Kuczmarski 
D, Higley P, Ishimam CA, Arunakumari A, Barletta RG, 
Vidaver AK (2002) Isolation and chatererization of 
Endophytic colonizing bacteria from agronomic crops and 
prairie plants. Appl Environ Microbiol 68: 2198-2208. 

131 



Trin Thanh Phong & Cao Ngpc Diep 

ISOLATION AND CHARACTERIZATION OF ENDOPHYTIC BACTERIA IN 
PINEAPPLE PLANTS {ANANAS COMOSUS [L.]) CULTIVATED ON ACID SOIL OF TAN 
PHUOC DISTRICT, TIEN GIANG PROVINCE 

Tran Thanh Phong',' , Cao Ngoc Diep^ 

Tien Giang Agriculture and Fishery Extension Center 
Biotechnology Research and Development Institute, Can Tho University 

SUMMARY 

Pineapple, cultivated in large area (more 14,000 ha) of acid soil in Tan Phuoc district, Tien Giang 
province. Forty-nine bacterium isolations were isolated from roots, stems, leaves of pineapple plants (Ananas 
comosus [L.]) on acid soil of Tan Phuoc district, Tien Giang province. Thirty-three isolated bacteria were 
identified as endophytic bacteria by PCR 16S-rDNA technique and 15 endophytes were determined by PCR 
technique with RB-RM primers. All of 15 endophytic isolated bacteria were by sequencing and online 
comparison; The results showed that 9 strains were 99.1% and 100% of the identify with EU72341 
Burkholderia tropica Tat 0750, EMPRO 623219 Burkholderia tropica CICC 10348 and EMPRO AF 
164045 Burkholderia tropicalis AB98, respectively. The nine Burkholderia strains are belonging to the 
endophytes with three good characteristics such as nitrogen fixation, phosphate solubilization and indole-3-
acetic acid (lAA) biosynthesis and two strains (Bur.7 [TLl-lR] and Bur.8 [MP-L]) are the two best strains, 
especially plantlets from in vitro culture synthesize many nitrogenase in baby pineapple plants (culture-tissue). 

Keywords: Burkholderia tropica, Burkholderia tropicalis, biological nitrogen fixation, endophytic bacteria, 
lAA, phosphate-solubilization 
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