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Viin Nghiin cieu vd Phdt trien Cdng nghi sinh hpc, Dgi hpc Cdn Tho 

TOMTAT 

Bdn loai cd sir dung frong chan nudi mge hoang dai (cd voi, cd sa, cd long tay va cd mdm) dugc thu thap 
tit ba tinh (VTnh Long, Ddng Thap va Can Tho) d ddng bang sdng Cim Long de phan lap, nhan dien, khao sat 
mgt dac tinh cua cac ddng vi khuan ngi sinh, xac dinh gen nifH a nhiing ddng vi khuan ngi sinh cd dinh dam va 
giai trinh tu mpt sd ddng vi khuan ngi sinh tdt. Ket qua la phan lap dugc 71 ddng vi khuan frong cac loai cd 
fren. Trong dd, cd 42 ddng dugc xac dinh la vi khuan npi sinh bang ky thuat PCR 16S rDNA vdi cap mdi dac 
tnmg. Su dung cac phep thit sinh hda da xac dinh dugc 13/42 ddng vi khuan ndi sinh cd du ba dac tinh tdt (cd 
dinh dam, hda tan lan va tdng hgp LAA cao). Tuy nhien, 7/13 ddng vi khuan npi siiih (A5, A6, A13, A14, A16, 
A18 va A25) cd dii 3 dac tiiih tdt dugc phan lap fren mdi trudng Nfb la thupc loai Azospirillum lipoferum, 2 
ddng G4 va G6 dugc phan lap fren mdi trudng LGI cd ty le tuang ddng cua gen nifH vai loai Klebsiella 
pneumoniae khoang 93,8% va 94,3%, ty le tuang ddng gen ni/H cua ddng H4 dupc phan lap fren mdi trudng 
RMR vdi loai Micrococcus sp. Y70 la 97,5%. Ba ddng vi khuan H4, G4 va A18 cd dac tinh tdt nhat, cd the dua 
vao san xuat phan sinh hpc. : .̂  . 

Tie khoa: Azospirillum lipoferum, co dinh dam sinh hoc, hoa tan ldn, lAA, vi khudn noi sinh 

DAT VAN DE 

Hp Hda thao (Poaceae) la mdt hp quan frpng cua 
he thuc vat thl gidi vdi khoang 700 chi, 10.000 loai 
phan bd rat rdng rai fren toan bd be mat frai dat. Dd 
la hp cua nhiing cay luong thuc chinh cua loai ngudi 
va nhiing cay thiic an chu yeu cua gia siic, nhat la 
cua cac gia siic ldn (Nguyen Dang Khdi, Duong Hiiu 
Thdi, 1981). Rat nhieu loai dia phuang va nhap ndi, 
mpc tu nhien hoac da duoc tidng, cd gia tri lam thiic 
an cho vat nudi. Cd tidng bao gdm cac cac loai nhu 
cd voi (Pennisetum purpureum), cd sa (Panicum 
maximum) cd stylo (Stylosanthes hamata), cd xu 
dang (Sorghum sudanense), cd Mdc Chau (Paspalum 
urvillei), cd ldng Para (Brachiaria mutica), cd Ruzi 
(Brachiaria ruzizienis),... Mac dii cac loai cd frdng 
frong chan nudi it duoc quan tam cham sdc nhu 
nhieu loai cay frdng khac nhumg chiing lai cho nang 
suit va gia tri dinh duong cao, khang dupc sau benh 
va thich nghi vdi nhieu loai dat khac nhau, do la nhd 
su cd mat cua cac vi khuan ndi smh (endophytic 
bacteria) ben frong cay. Vi khuan ndi sinh la cac vi 
khuan tir viing re xam nhap vao re, than va la de 
sdng ben frong cac md thuc vat ma khdng gay hai 
hay canh franh dinh dudng vdi cay chii; frai lai 
chiing xuc tiln su sinh trudng cua cay chu. Vi khuan 
ndi sinh giup tang cudng su sinh trudng cua cay 
bing each tdng hop kich thich td auxin (lAA) 

(Barbieri et a/., 1986), cd the giup loai bd cac chat 
gay d nhiem (Rosenblueth, Martinez-Romero, 2006), 
lam tang ham luong cac chat khoang, tang kha nang 
khang benh cua cay (Fahey et al, 1991), giiip cd 
dinh dam sinh hpc, giam tinh man cam vdi mam 
benh va su thay ddi cua thdi tiet gay tdn hai cho cay 
(Xu et al, 1998). Tuy nhien, ngudn vi khuan ndi 
sinh cd ich tiong cac cay cd chan nudi d Viet Nam 
chua dupc nghien ciiu tudng tan. Su phat hien cac vi 
sinh vat ndi sinh cd ich nay d nhiing co quan nghien 
ciiu tien the gidi da md ra cho chung ta mdt vien 
canh tdt dep cua su van dung nhiing vi sinh vat ndi 
sinh vao viec tang cudng cac san pham ndng nghiep 
nhim han che viec sir dung thudc tru sau, phan bdn 
hda hpc cung cap cho cay frdng, gdp phan xay dung 
mdt nen ndng nghiep ben viing, xanh va sach. Trong 
nghien cuu nay, chiing tdi da phan lap, xac dinh va 
danh gia mdt sd dac tinh tdt nhu cd dinh dam sinh 
hpc, hda tan lan khd tan, smh tdng hop kich thich td 
tang trudng thuc vat nhu lAA ciia cac ddng vi khuan 
ndi sinh nay. 

VAT LIEU VA PHUONG PHAP ; , 

Vat lieu 

Cac loai cd voi, cd sa, cd ldng tay, cd mdm dupc 
thu mau tir huyen Mang Thit, (Vinh Long); thanh 
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phd Cao Lanh (Ddng Thap) va Trung tam gidng 
Ndng nghiep huyen Cd Dd (Cin Tho). Vi khuin ddi 
chiing duong: Azospirillum lipoferum do trudng Dai 
hpc Chieng Mai, Thai Lan cung cap. 

Pban lap vi Idiuan 

De loai trit cac vi sinh vat cd kha nang cdn bam d 
be mat mau (than, re, la) sau khi thu thap duoc xir ly 
nhu sau: tach bd ldp vd ngoai (be la) cua phan than, 
riia sach mau dudi vdi nudc manh; tiep tuc rira lai 
bing nudc cat vd trting rdi cat mau thanh nhiing 
doan nhd 1-2 cm, lam khd mau bang giay hut am; 
sau dd khir triing mau bang cdn 96% tiong 3 phiit, 
1% hypochloride tiong 3 phut, 3% hydrogen 
peroxide (H2O2) trong 3 phut va riia lai vdi nudc cat 
vd triing 4 lan de tay rira cac loai hda chat cdn thira. 
De kiem fra kha nang cac vi sinh vat cdn sdt lai fren 
be mat mau sau khi khir tning, 200 pi nudc cat vd 
trung da rira mau d lan cudi dupc chung len cac dia 
mdi trudng tryptone - yeast extract - glucose - agar 
va il d 30°C, neu sau 24 h u cac dia mdi trudng nay 
khdng cd cac khuan lac xuat hien thi cac mau da khir 
triing dat yeu cau. 

Cac mau da khir trimg dat yeu cau duoc cho vao 
cac dng nghiem chiia 10 ml nudc cat vd triing va 
nghien min mau bang dtia thiiy tinh da khir triing fren 
den cdn. Lay 200 pi dich mau nghien cho vao cac 
dng nghiem chira 3 ml mdi trudng LGI (Lavacante, 
Dobereiner, 1988), Nfb (Krieg, Ddbereiner, 1984) va 
RMR ban dac (Elbeltagy et al, 2001) rdi dem u d 
30°C tiong 2 - 3 ngay; mdi nghiem thiic dupc lap lai 
3 lin. 

Sau 2 - 3 ngay nudi, quan sat thay cac dng 
nghiem chira cac mdi trudng ban dac LGI, Nfb va 
RMR da chiing dich trich cua mau xuat hien mdt ldp 
mang mdng each mat mdi trudng nudi khoang 0,5 
cm chi thi cd su hien dien cua vi khuan ndi sinh. Lay 
mdt it vi khuan tir cac mang mdng ciia cac mdi 
trudng ban dac LGI, Nfb va RMR lin lupt ciy 
chuyen sang cac dia mdi trudng LGI, Nfb va RMR 
dac de tach ddng cac khuan lac. Sau vai lan cay 
chuyen fren cac mdi trudng dac, chpn cac khuin lac 
rdi va deu nam fren dudng cay quan sat dudi kinh 
hien vi. Khi thiy vi khuan da rdng (thuin nhit) thi 
cay chuyen sang dng nghiem chiia mdi trudng dac 
tuong ling de trii d 4°C va duoc xem nhu la mdt 
ddng. 

Khi ciy chuyen vi khuan tien 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 sac, hinh dang, dp ndi va dang bia khuan lac 
bang mit thudng. Tuy nhien, ddi vdi nhung khuin 
lac cd kich thudc qua nhd thi su dung kinh lup de 
quan sat. 

Tach cbilt DNA vi libuan 

Vi khuan dupc nudi tiong dng nghiem chiia mdi 
trudng LB ldng va ii qua dem d 30°C. Dung dich 
huyen phii vi khuan dupc chuyen sang dng nghiem 2 
ml va ly tam 13.000 vdng/phiit tiong 5 phiit dl pha 
vd vd te bao va tua vi khuan. Dung dich mdi trudng 
nudi vi khuan tiong dng nghiem duoc loai bd va 
them 250 pi dung dich TE, pH 8 va danh tan sinh 
khoi. Sau dd, cho them 50 pi diing dich 10% SDS dl 
loai bd protein cua vi khuan. Bd sung 5 pi protein K 
(10 mg/ml) va ll d 65°C tiong 20 phiit (cii 5 phiit dao 
nguoc dng nghiem 1 lan) de loai RNA ra khdi DNA; 
Them 400 pi 10% CTAB/ 0,7 M NaCI va u tilp d 
65°C trong 20 phiit. Bd sung 600 pi chloroform: 
isoamyl alcohol vao dng nghiem va lac deu. Sau dd 
ly tam 12.000 vdng/phut trong 10 phut. Tiep den, 
chuyen phan dich frong ben tien sang dng nghiem 
mdi, them 1 ml isopropanol dng nghiem va lac deu, 
u d -20°C it nhit 30 phiit. 

iPban ung PCR 

De nhan dien vi khuan sdng npi sinh tiong cay, 
sir dtmg cac doan mdi 16S rDNA dupc thiet ke 
(Zinniel et al, 2002) vdi trinh ty nhu sau: 

Mdi 1: p515FPL: 5'- GTG CCA GCA GCC 
GCG GTA A-3' ; 

Mdi 2: pl3B: 5'- AGG CCC GGG AAC GTA 
TTCAC-3'; 

Mdi 3: PCR-1: 5'- AGT TTG ATC CTG GCT 
CAGGA-3'. 

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

De xdc dinh gen nifH. 

Vi khuan dupc nudi frong mdi trudng Burk's 
khdng cd N dac (Park et al, 2005) va thuc hien 
phan ling PCR vdi cap mdi chuyen biet quy dinh 
gen nifH cua vi khuan Azospirillum lipoferum cd 
trinh tu nhu sau: 

Mdi xudi: 5'- GTA AAT CCA CCA CCT CCC -3'; 

Mdi ngurpc: 5'- TGT AGA TIT CCT GGG CCT -3'. 

Phan ling PCR: 95°C/5 phiit; 35 chu ky: (95°C/45 
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giay, 62°C/45 giay, 7200/1 phiit); 72°C/10 phiit. 

Dinh luang lAA 

Vi khuan duoc nudi frong mdi trudng bd sung 
100 mg/l tiyptophan va dinh luong bing thudc thir 
Salkowski R2 va phuang phap so mau. 

Binh luong ldn hoa tan 

Vi khuan dupc nudi frong mdi trudng NBRIP 
(Nautiyal, 1999) va dinh luong lan hda tan bang 
thudc thir acid ascorbic - ammoniummolj^date -
potassium antinomol tarfrate va phuang phap so mau 
Oniani. 

Giai trinb tu- DNA 

Sir dung doan mdi xudi (forward) chuyen biet 
thiet ke dua fren trinh tu gen nifH cho bang DNA 
fren agarose 1,2%) gel khoang 450 bp da trinh bay d 
phan tten de khuech dai doan DNA cua cac ddng vi 
khuin H4, G4 va G6. 

Phan ling PCR: 95''C/1 phut; 35 chu ky: (95°C/1 
phiit, 49''C/1 phut, 72°C/1 phiit); 72''C/10 phiit. 

San pham PCR dupc loai bd cac hda chat PCR 
cdn lai frong dng nghiem bang EDTA va cdn de thu 
dupc san pham DNA sach. San pham DNA nay dupc 
sir dung giai trinh tu bang he thdng may giai frinh tu 
tij dpng ABI 3130. Sir dung chuang tiinh BLAST N 
va Bioedit so sanh trinh ty cac doan DNA cua 3 
ddng vi khuan vdi trinh ty DNA cua bd gen d cac 
loai vi khuan cd tiong ngan hang gen (NCBI). 

KET QUA 

Pban lap vi khuan noi sinb 

Vi khuan ndi sinh d cac loai cd chan nudi rat da 
dang, chung cd the phan tan len ca than va la. Tir cac 
mSu than, r l va la cua mdt sd cay cd chan nudi (cd 
voi, cd sa, cd siia, cd ldng tay va cd mdm) thu d cac 
tmh VTnh Long, Cin Tha va Ddng Thap, 71 ddng vi 
khuin khac nhau da duoc phan lap: 29 ddng tien mdi 
tniang nudi Nfb (Al din A29), 24 ddng fren mdi 
tixtdng RMR (HI din H24) va 18 ddng tien mdi 
tiiidngLGI(GldlnG18). 

Sd ddng vi khuin duoc phan lap tii r l la 30 ddng 
(8: LGI, 11: Nfb va 11: RMR; chiim ty le 42,3%); tii 
than la 28 ddng (8: LGI, 12: Nfb va 8: RMR; 39,4%) 
va tii la la 13 ddng (2: LGI, 6: Nfb va 5: RMR; 
18,3%)). Ket qua nay phii hpp vdi ket qua nghien ciiu 
cua Rosenblueth, Martinez-Romero (2006). 

Mudi tam ddng vi khuan dupc phan lap tien LGI 
chu yeu ndi sinh trong re va than, chi cd 2 ddng d la. 
Trong 29 ddng vi khuan dupc phan lap fren Nfb, cd 
6 ddng vi khuan ndi sinh trong la. Trong 24 ddng vi 
khuin xuit hien fren RMR cd 5 ddng vi khuan ndi 
sinh trong la. 

Dac diem khuan lac va te bao 

Sau 3 ngay u frong cac dng nghiem, cac ddng vi 
khuan phan lap dupc deu cd chung dac tinh la sinh 
trudng va phat trien d dieu kien vi hieu khi tiong cac 
mdi trudng ban dac, chimg phat trien thanh ldp mang 
mdng each mat mdi trudng nudi khoang 0,5 - 1 cm. 
Ddi vdi cac ddng vi khuan phan lap tren mdi trudng 
Nfb, khi tang trudng chung lam bien ddi mau cua 
bromothymol blue nen mdi trudng chuyen tir mau 
xanh la cay (trung tinh, pH 6,8) sang mau xanh 
duong dam cua mdi trudng kiem. Sd ddng vi khuan 
cd khuan lac mau tiang siia la 36, cd khuan lac frang 
hoi vang la 16 va frang due la 11; sd cdn lai cd mau 
trang frong, frang cd anh xa cir, trang hoi do va frang 
nau. Hau het cac vi khuan phat trien fren mdi trudng 
LGI deu cd khuan lac mau trang hoi vang. Mdt sd 
khuan lac khi dupc cay trii lau ngay cd hien tupng 
ddi mau, chuyen tir mau tiang siia sang mau vang 
hay vang nau do an mau cila bromothymol blue cd 
tiong mdi trudng Nfb. Sau muai lam ddng cd dang 
khuin lac frdn (91,6%)) va 5 ddng cd dang khuin lac 
khdng diu (7%), dac biet cd 1 khuan lac cd dang lan 
(1,4%)). Sd ddng cd khuan lac vdi dp ndi md 
(convex) la 60 ddng (84,5%)); vdi dp ndi lai (raised 
elevations) la 9 ddng (12,7%); sd cdn lai cd khuan 
lac cd dp ndi phang (flat elevations) (2,8%). Sau 
muoi tu ddng cd khuan lac bia nguyen (90%) va 7 
ddng la cd bia rang cua (10%)). Cac ddng vi khuan cd 
khuan lac vdi mau frang trong va anh xa cit thi ddng 
thdi cd bia rang cua va cd dang khdng deu. Dudng 
kinh khuin lac cua 71 ddng vi khuan da phan lap dao 
ddng tit 0,3 - 4,2 mm sau khi cay tren dia mdi trudng 
dac va u trong til u d 30°C frong 24 h. 

Sau muoi tam ddng vi khuan chuyen ddng (96%) 
do cd chien mao d dinh (Hmh 1) va 3 ddng Widng 
chuyin ddng (4%). Sau muoi tam ddng vi khuan cd 
dang hmh que ngin (96%)) va 3 ddng vi khuan cd 
dang que dai (4%) (Hmh 1). 

Nban dien cac dong vi Idiuan noi sinb bang 16S 
rDNA 

Khi phan tich PCR vdi 3 doan mdi 16S rDNA 
(p515FPL, P-13B va PCR-1) dl nhan dien cac ddng 
vi khuan da phan lap la vi khuan npi sinh, 42 ddng 
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cho bang DNA d vi tri khoang 900 bp so vdi thang 
chuan (Hinh 2), phii hop vdi ket qua nghien ciiu 
trudc day cua Zitmiel va ddng tac gia (2002), la cac 
ddng vi khuan ndi sinh, nhung ddng cdn lai khdng cd 
bang hoac cd bang khdng d vi tri 900 bp thi khdng 
phai la vi khuan ndi sinh. 

Trong so 42 ddng vi khuin ndi smh da nhan 
dien, cd 11 ddng dupc phan lap tten mdi trudng LGI 
(Gl-Gll), 8 ddng dupc phan lap tten mdi hirdng 
RMR (H1-H8) va 23 ddng cdn lai duoc phan lap tten 
mdi tiudng Nfb (Al, A3-A8, A10-A14, A16-A20, 
A22-A25, A27-A28). 

Chien mao 

Hinh 1. Ddng vi khuan A18 (mdi trudng Nfb) va ddng vi khuan H4 (mdi trudng RIVIR) vdi dp phdng dai 10.000 lan. 

Mot so dac tinb cua mot so dong vi Idiuan noi 
sinb (32/42) 

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

Ba muai hai ddng vi khuan ndi sinh, nudi tiong 
cac mdi trudng long LGI (11 ddng), Nfb (13 ddng) 
va RMR (8 ddng) (tirong ung vdi cac mdi trudng 
phan lap ciia chung) cd bd sung 100 mg tryptophan/1 
deu cd kha nang tdng hpp lAA: . .; 

Trong sd 8 ddng vi khuan dupc nudi tiong mdi 
trudng RMR, ddng H4 cd kha nang tdng hop lAA 
cao nhat (39,64 ppm) va khac biet cd y nghia thdng 
ke so vdi cac ddng cdn lai. Cac ddng H3, H5 va H8 
tdng hop dupc lupng lAA 20 - 21,63 ppm; khdng cd 
su khac biet ve mat thdng ke. Kha nang tdng hpp 
lAA cua ddng H7 la thip nhit (14,24 ppm). 

Vdi 11 ddng vi khuan dupc nudi d mdi trudng 
LGI cac ddng Gl, G8, G9 san xuat lupng lAA thap 
nhat (khoang 8,50 - 8,85 ppm); sy khac biet cua 3 
ddng nay khdng cd y nghia thdng ke. Ddng G4 cho 
lupng lAA cao nhat (37,75 ppm); khac biet cd y nghia 
thdng ke so vdi cac ddng cdn lai va ddng G3 ciing 
tdng hop dupc luong lAA kha cao vdi 21,82 ppm. 

Trong cac ddng vi khuan dupc chpn nudi ttong 
mdi trudng Nfb, ddng A25 cd kha nang tdng hpp 
lAA cao nhat (33,84 ppm); khac biet cd y nghia 
thdng ke. Hai ddng Al 8 va A20 san xuat dupc luong 

lAA tuong ddi cao la 27,20 ppm va 31,67 ppm; 
khdng khac biet thdng ke d ngay 2 va ngay 4 nhung 
khac biet vao ngay 6 va ngay 8 sau khi nudi. Lupng 
lAA dupc tao ra it nhat la ddng A3, chi cd 5,84 ppm 
(Bang 1). 

Da sd cac ddng vi khuan cho lupng lAA tang 
dan theo thdi gian va cao nhat vao ngay thii 8 sau khi 
nudi (Gl 1, H3, H7, H8, A3, A5, A6, A7, A13, A14, 
A20 va A25). Tuy nhien, d mdt sd ddng tang trudng 
nhanh lai cho luong lAA cao nhat vao ngay thii 2 va 
ngay thii 4 sau khi nudi (G3, G4, H4, H5 va A18); 
sau dd lupng lAA tdng hop dupc giam dan. 

Khd ndng hda tan ldn khd tan 

Tat ca 32 ddng vi khuan dupc khao sat deu co 
kha nang hda tan lan khd tan. 

Ddng HI cd kha nang hda lan cao nhat (361,36 
mg/l); khac biet cd y nghia thdng ke so vdi cac ddng 
cdn lai va ddng H8 cd kha nang hda tan lan kem nhat 
(59,84 mgPzOj/l). 

Vdi mdi trudng LGI, hau het cac ddng vi khuan 
nay diu cd kha nang hda tan lan tdt trir ddng G3 
kem nhit (26,63 mg/l P2O5). Hai ddng Gl va G2 cd 
kha nang hda tan lan tdt (278,40 - 283,33 mg 
P2O5/I); khac biet cd y nghia thdng ke so vdi cac 
ddng cdn lai. 
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Tir mdi trudng Nflj, ddng A3 la cd kha nang hda 
tan lan cao nhit vao ngay thii 5 sau khi nudi, khac 
biet cd y nghia thdng ke so vdi cac ddng cdn lai. 
Ddng A18 kha nang hda tan lan ciing kha cao 
(241,86 mgPjOs/l). 

Tat ca 32 ddng vi khuin ndi sinh dugc khao sat 
diu cd kha nang hda tan lan va tdng hpp kich thich td 
lAA. Tuy nhien, 2 dac tmh nay d mdt so ddng vi 
khuin khdng diu nhau. Cac ddng Gl, G2 va A3 cd 
kha nang hda tan lan tdt nhung kha nang tdng hop lAA 
thip; nguoc lai cac ddng H2, H8 va G3 cd kha nang 
tdng hpp lAA cao nhung kha nang hda tan lan kem. 

Cac ddng vi khuan cd ca 2 dac tinh tdng hop 
kich thich td sinh trudng lAA va hda tan lan khd tan 
tuong doi kha tdt la nhiing ddng HI, H3, H4 va H7 
(RMR); G4, G6, G7, GIO va Gil (LGI); A5, A6, 
A7, A12, A13, A14, A16, A17, A18, A20 ya A25 
(Nfb) (Bang 1). Trong do, cac ddng tdt nhit duoc 
phan lap tten 3 mdi trudng nay la H4, G4 va Al 8. 

Khd ndng co dinh dam 

Khd ndng phdt triin cua vi khudn trin mdi truong 
khdng dgm 

Cac ddng vi khuin HI, H3, H4 va H7 (RMR); 
G4, G6, G7, GIO va Gl 1 (LGI); va A5, A6, A7, A12, 
A13, A14, A16, A17, A18, A20 va A25 (Nfb) dupc 

cay fren mdi trudng Biuk khdng dam dac d 30°C. 

Mudi ba ddng vi khuan phat frien dupc ngay sau 
khi u 1 ngay, cdn lai 7 ddng chua phat trien (HI, H3, 
G7, GIO, Gil , Ai7 va A20). Din ngay thii 2, cd 
them 3 ddng vi khuan phat trien dupc fren mdi 
trudng nhung rat ylu (H3, Gl 1 va A16). Nhu vay cd 
tat ca 17 ddng vi khuan phat trien duac tien mdi 
trudng khdng dam va cdn lai 3 ddng la khdng phat 
tiiln. Cac ddng H4, G4, A5, A14, A18 va A25 phat 
tiiln manh nhit nhtrng cac ddng H3, H4, A18, A16, 
A6, G4 va H7 phdng thich dupc nhieu ammonium 
frong mdi trudng so vdi cac ddng vi khuan cdn lai. 

Nhdn dien vi khudn co dinh dgm gen nifH 

Cac ddng vi khuin H3, H4, H7 (RMR) va G4, G6, 
Gl 1 (LGI) vdi cap mdi nifH (Hmh 2) diu cho bang 
DNA nifH cd kich thudc khoang 450 bp nen chiing cd 
the la cac ddng vi khuan cd dinh dam ndi sinh. 

Bay ddng vi khuan cd bang DNA d vi tri 400 bp 
gidng nhu ddng vi khuan ddi chiing duong 
Azospirillum lipoferum (Thai Lan) la cac ddng A5, 
A6, A13, A14, A16, A18 va A25 (Hmh 3), phu hpp 
vdi vi tri gen cd dinh dam nifH dupc nhan len bdi cap 
mdi Az. lipoferum. Nhu vay, cac ddng vi khuan nay cd 
the thudc loai Az. lipoferum va cd kha nang cd dinh 
dam. Hai ddng cdn lai A7 va A12 khdng cho bang 
DNA tuong ling vdi cap mdi chuyen biet. 

Bang 1. Kha nang hda tan lan va sinh tong hgp lAA cua cac ddng vi khuan ndi sinh. 

Dong 

Vi khuan 

A3 

A5 

A6 . 

A7 

A10 

A12 

A13 

A14 

A16 

A17 

A18 

A20 

A25 

C V 

LSD.01 

Lan hoa 
tan 

(mg P2O5/I) 

373,33 

134,72 

162,25 

122,78 

149,62 

133,77 

171,83 

138,91 

145,11 

153,02 

241,86 

143,95 

121,77 

30,6% 

97,3 

lAA 

(mg/l) 

5,84 

10,24 

8,96 

14,42 

11,25 

11,25 

13,97 

11,00 

14,97 

13,75 

27,20 

31,67 

33,84 

27,9% 

8,44 

Dong 

Vi khuan 

G l 

G2 

G3 

G4 

G5 

G6 

G7 

G8 

G9 

GIO 

G i l 

Lan hda 
tan 

(mg P2O5/I) 

283,33 

278,40 

26,63 

211,10 

107,92 

-189,70 

247,84 

100,79 

167,11 

162,54 

237,48 

18,8% 

66,1 

lAA 

(mg/l) 

8,51 

8,85 

21,82 

37,85 

9,68 

12,74 

11,79 

8,81 

8,84 

13,09 

11,62 

41,4% 

11,1 

Dong 

Vi khuan 

HI 

H2 

H3 

H4 

H5 

H6 

H7 

H8 

Lan hoa 
tan 

(mg P2O5/I) 

361,36 

105,14 

277,95 

277,75 

149,89 

195,47 

272,35 

59,84 

18,1% 

75,9 

lAA 

(mg/l) 

17,78 

18,65 

20,11 

39,64 

21,63 

16,82 

14,24 

20,35 

23,1% 

9,7 
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Bang 2. Kha nang phat trien cua vi khuan tren mdi trudng Burk's (khdng N). 

STT Dong vi 
khuan 

Kha nang phat trien tren moi tru'ang dac 

1 ngay sau khi cay 2 ngay sau khi cay 

Ham lugng NH4* du'p'c 
tao ra v moi tru'd'ng long 
(ppm) 

1 
2';-0v 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14' 
15 
.16-• 

1,7 . 

18 
19 
20 

HI 

i,̂ -; ,»;/•, i. .̂ 

H4 
H7 
G4 
G6 
G7 
GIO 
Gil 
A5 
A6 
A7 
A12 
A13 
A14 
A16 
A17 
A18 
A20 
A25 

-
\ • ' r* 

+ 
+ 

+ 

+ 

-
-
-
+ 

+ 

+ 

+ 

+ 

+ 

+ 

-
+ 

-
+ 

1+ 

3+ 

2+ 

3+ 

2+ 

1 + 

3+ 

2+ 

1 + 

1 + 

2+ 

3+ 

2+ 

3+ 

2+ 

0,946 
0,953 
0,702 
0,706 
0,593 

0,664 
0,549 
0,702 

0,646 
0,665 
0,756 

0,820 

0,688 

Ghi chu: - : khdng phat trien, +: phat then, 1+: phat trien viia, 2+: phat trien kha, 3+: phat then tdt. 

bp 

500-

1 2 3 4 5 6 7 8 

Hinh 2. Pho dien di DNA gen nifH cua cac ddng vi khuan cd djnh dam. 1. Thang DNA chuan 100 bp; 2. ddng G4; 3. ddng 
G6; 4. ddng Gl 1; 5. ddng H3; 6. ddng H4; 7. ddng H7 va 8. ddi chd'ng am. 

1 2 3 4 5 6 7 8 9 10 11 12 13 bp 

400 

Hinh 3. Pho dien di DNA cua cac ddng vi khuan co djnh dam Az. lipoferum. 1, 13. doi chiing am; 2 - 8. cac ddng A25, A18, 
A16,A14,A13,A6,A5; 9:/Az.//pofenvm; 10. thang DNA chuan 100 bp; 11 -12. 2 ddng A7 va A12. 
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K l e b s i e l l a pnevunoniae 

GS 
H4 

Klebsiella pneimioniae 
G4 
G6 
H4 

Klebsiella pneumoniae 
G4 
G6 
H4 

K l e b s i e l l a pneuinoniae 
G4 
Ge 
H4 

K l e b s i e l l a pnevunoniae 
G4 
G6 
H4 

Klebsiella pneumoniae 
G4 
Ge 
H4 

Klebsiella pneumoniae 
G4 
Ge 
H4 

10 20 30 40 50 60 
I I I I I I I I I I I I 

ACCCAGAATC TCGTC-GCGG -CCCTCGCCG AGATGGGTAA GAAAGTGATG ATCGTCGGCT 
CTAA.A..C. G....G..C. G.T 
.AAGTA..C. G....C.... - - A 
C. . .TT.CCT C......C. .A G. .AG - ..C- A 

I 
70 
I I 

80 
I I 

90 
I 

100 
I I 

110 
I I 

120 
I GCGATCCGAA AGCGGACTCC ACCCGTCTGA TCCTCCACGC TAAAGCCCAG AACACCATCA 

G - T.. G 
G G T. 

....C G..T.. G G T. 

130 140 150 160 170 180 

TGGAGATGGC GGCGGAAGTG GGCTCGGTCG A6GATCTGGA GCTCGAAGAC GTTCTGCAAA 
. . .G 
. . .A 

.. C..C. 

190 200 

.T..G. .A..C. 

210 

.C. . A. .G. 

220 230 240 

TCGGCTATGG CGATGTCCGT TGCGCCGAAT CCGGCGGCCC GGAGCCAGGC GTCGGCTGCG 
T. 

.A. 
.T..C.. ..GC..G..C ..T..G. 

250 260 
I I I I 

270 280 290 

. .T. 

300 

CCGGACGCGG GGTGATCACC GCCATCAACT TCCTCGAGGA AGAAGGCGCC TATGAAGAAG 
A 

.G. .A TCAGC. 

310 
I 

320 
I 

330 
I 

340 350 
I 

360 
I ATTTGGATTT CGTCTTCTAT GRCGTCCTCG GCGACGTGGT CTGCGGCGGC TTCGCCATGC 

. .C T.... 

.CC.C.C. T. 

370 
I I I 

380 
I I 

390 
I 

400 
I 

.G . . 

410 
I I 

420 
I 

CGATCCGCGA AAACAAAGCC CAGGAGATCT ACATCGTCTG CTCCGGCGAG ATGATGGCGA 
C. 

.c G... ; C. 

....T G ..A T G..A C. 

Klebsiella pneumoniae 
G4 
Ge 
H4 

430 
I I I 

TGTATGCCG CCAACAATA 
. . . .CGC A. 
. . . .C-C A-
. . . .CGA.AC A. 

Hinh 4. So sanh gen n//H cua cac ddng G4 va G6 va H4 vai ddng chuan Klebsiella pneumoniae 

Micrococcus sp. Y70 
H4 

10 20 30 40 50 60 
I I I I I I I I I I I I 

CACCCGTCTG ATCCTGCACG CGAAAGCGCA GAACACCATT ATGGAGATGG CCGCCGAAGT 
T 

Micrococcus sp. y70 
H4 

70 80 90 100 110 120 
I I I I I I I I I I I I 

GGGTTCTGTG GAAGACCTCG AACTGGAAGA CGTGCTGCAA ATCGGTTACG GCGGCGTGCG 

Micrococcus sp. Y70 
H4 

Micrococcus sp. Y70 
H4 

Micrococcus sp. Y70 
H4 

Micrococcus sp. Y70 
H4 

130 140 150 160 170 180 
I I I I I I I I I I I I 

CTGTGCGGAA TCCGGCGGCC CGGAACCAGG CGTGGGCTGT GCAGGACGTG GTGTTATCAC 
A 

190 200 210 220 230 240 
I I I I I I I I I I I I 

CGCCATCAAC TTCCTTGAAG AAGAAGGCGC CTATGTCAGC GACCTCGACT TTGTCTTCTA 
T G 

250 260 270 280 290 300 
I I I I I I I I I I I I 

TGACGTCCTC GGCGACGTGG TTTGCGGCGG GTTCGCCATG CCAATTCGCG AAAATAAAGC 
T C G C 

310 320 
I I I I .. 

GCAAGAGATC TATATCGTCT GC 

Hinh 5 So sanh gen m/H cua ddng H4 vai dong chuan Micrococcus sp. Y70. 
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Dinh luang ammonium do vi khudn tgo ra 

Mudi ba ddng vi khuan cho phan iing duong 
tinh tten mdi trudng khdng dam va phan ung PCR 
vdi cap mdi nifH deu cd kha nang hinh thanh NH4^ 
(Bang 2). ^ 

Tdm lai, ttong sd 32 ddng vi khuan ndi sinh (8 
ddng: RMR, 11: LGI va 13: Nfb) cd 3 ddng H3, H4, 
H7 (RMR); 3 ddng G4, G6, Gil (LGI) va 7 ddng 
A5, A6, A13, A14, A16, Aia va A25 cd du 3 dac 
tinh tdt: cd dinh dam, hda tan lan khd tan va tdng 
hpp kich thich td sinh trudng lAA. 

Trong dd ddng G4, H4 va A18 la cd dac tinh tdt 
nhat so vdi cac ddng dupc phan lap tien mdi trudng 
LGI, RMR va Nfb, tirang iing. 

Nhan dien cac dong vl khuan H4, G4 va G6 co cac 
dac tinh tdt bang phircrag phap giai trinh tv DNA 
gene nifH 

Doan DNA nifH cua ddng G4 (434 bp) va doan 
DNA ciia ddng G6 (436 bp) tuong ddng 93,8% va 
94,3% vdi trinh ty DNA nifH cua loai Klebsiella 
pneumoniae (ddng G4 cd 22 vi tri va ddng G6 cd 23 
vi tri khdng tning vdi ddng vi khuan chuan) (Hinh 4). 

Doan DNA nifH cua ddng H4 (434 bp) cd ty le 
tuong ddng 97,5% vdi trinh ty DNA nifH cua loai 
Micrococcus sp. Y70 (vi tii 19, 154, 187, 196, 253, 
262, 283, 295 khdng trimg vdi cac vi tri cua ddng vi 
khuan chuan) (Hinh 5). 

THAO LUAN 

Vi khuan ndi sinh la vi khuan tiai qua phan ldn 
vdng ddi frong cay tidng (Quispel, 1992) va sau khi 
xam nhap vao frong co the cay tidng, chung thudng 
tap trung vao khoang tidng cua gian bao hay theo he 
mach gd de den cac noi khac frong cay (Zinnel et al, 
2002), khdng hai cho cay frdng neu khdng mudn ndi 
la thiic day sy phat trien cua cay frdng (Stiuz et al, 
2000). Nhieu ddng vi khuan cd dinh dam nhu 
Azospirillum thudng sinh sdng d dat viing re nhung 
ciing cd mat d frong nhu md re cay cd Kalar 
(Rhemold et al, 1986), Gluconacetobacter 
diazotrophicus (cay mia) (Lavacante, Dobereiner, 
1988), Herbaspirillum frong cay lua (Elbeltagy et 
al, 2001), Burkholderia frong cay mia, khdm 
(Weber et al, 1999). Cao Ngpc Diep va ddng tac gia 
(2007) da phat hien 13 ddng vi khuan ndi sinh 
Azospirillum lipoferum frong re, than cua 3 gidng liia 
miia d ddng bang sdng Cim Long (Nang Tham Chp 
Dao, Tai Nguyen va Mdt Bui VTnh Thuan) da md ra 

hudng nghien ciiu vi khuin ndi sinh frong cac loai 
cay frdng khac frong dd cay cd chan nudi ma ket qua 
thi nghiem nay cho thiy 7 ddng vi khuan (A25, A18, 
A16, A14, A13, A6, A5) ndi sinh la Az. lipoferum. 
Mdt dieu thii vi, la 3 ddng vi khuan G4 va G6 cd ty 
le tuong ddng din 93,8%) va 94,3%) vdi ddng vi 
khuan cd dinh dam Klebsiella pneumoniae va ddng 
H4 cd ty le tuong ddng den 97,5% vdi vi khuin cd 
dinh dam Micrococcus sp. Y70, dieu nay cho thay su 
da dang chiing loai vi khuan cd dinh dam ndi smh 
ttong cac cay cd chan nudi. Cac ddng vi khuan 
Klebsiella dupc nghien ciiu nhieu d An Dp va Trung 
Qudc (http://en.vyikipedia.org/vyiki/Ar/efa/e//a. 2008) 
cdn Micrococcus dupc su dung nhu la ngudn phan 
dam sinh hpc d My (Zinniel et al, 2002). 

Ben canh dac tinh cd dinh dam, cac ddng vi 
khuan ndi sinh cdn cd hai dac tinh quan frpng khac la 
hda tan lan khd tan va sinh tdng hpp lAA ma cac nha 
khoa hpc da phat hien tii lau (Van de Broek et al, 
1999; Seshadri et al, 2000; Richardson, 2003) nhit 
la cac loai cua gidng Azospirillum, nhirng loai cila 
gidng Gluconacetobacter, Klebsiella va Micrococcus 
Cling dupc nhieu tac gia ghi nhan (Madhaiyan et al, 
2004; Zinniel et al, 2002). C5 ddng bing sdng Cim 
Long, Lang Ngpc Dau va ddng tac gia (2007) da 
phat hien nhiing dac tinh tdt nay fren 13 ddng vi 
khuan Az. lipoferum ngoai kha nang cd dinh dam ciia 
chiing va chiing dupc sir dung nhu la phan sinh hpc 
dang ldng hay dang vien thiic day sy phat frien va 
tang nang suit cua cay lua vdi hieu qua tich cyc, tiet 
kiem dupc mdt phan ldn phan hda hpc (Pham Thi 
Anh Loan, 2007; Vd Van Phude Que, 2007). Phan 
lap va xac dinh nhung ddng vi khuan ndi smh cd ich 
nay md ra trien vpng san xuat phan sinh hpc khdng 
nhirng sir dung cho cay cd chan nudi ma cho iihiing 
cay tidng khac cimg hp Graminae nhu lua, mia, bap. 

KETLUAN 

Tit 71 ddng vi khuan dupc phan lap tii cac mau 
re, than va la cua cac loai cd chan nudi (cd voi, cd sa, 
cd mdm, cd sira va cd ldng tay), cd 42 ddng la vi 
khuan ndi sinh da dupc nhan dien bang ky thuat PCR, 
cho san pham DNA 16S rDNA cd kich thudc khoang 
900 bp. 

Tat ca 32 ttong sd 42 ddng vi khuan ndi sinh nay 
diu cd kha nang tdng hop kich thich td lAA va hda 
tan duoc lan khd tan va cd cac ddng vi khuan cd ca 3 
dac tinh tdng hop kich thich td sinh trudng lAA va 
hda tan lan khd tan cao, ddng thdi ciing cd kha nang 
cd dinh dam sinh hpc. 
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Trong 13 ddng vi khuin nay la thudc nhdm vi 
khuan ndi sinh kich thich sy sinh tiirdng thye vat cd 
7 ddng vi khuin ndi sinh kich thich sy smh trudng 
thye vat dupc phan lap tten mdi trudng Nfb la thudc 
loai Azospirillum lipoferum, 1 ddng G4 va G6 duoc 
phan lap tten mdi trudng LGI cd tiinh ty DNA nifH 
tuong ddng tuong iing la 93,8%) va 94,3%) so vdi 
trinh ty DNA ciia loai Klebsiella pneumoniae, ddng 
H4 duoc phan lap tten mdi trudng RMR cd ty le 
tuong ddng cua gen nifH vdi loai Micrococcus sp. 
Y701a97,5%. 

Loi cam an: Cdc tdc gid chdn thdnh cdm on anh 
Nguyin Tdn Khang, bd mdn Sinh hpc Phdn tie, cd 
Nguyin Thi Xudn My, bd mdn Cdng nghe sinh hpc Vi 
sinh vdt, Viin Nghiin cieu vd Phdt triin Cong nghe 
sinh hpc, Dgi hpc Cdn Tha da giup chuan bi cdc 
phdn ung PCR vd gidi trinh tu cdc dogn DNA. 
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ISOLATION AND CHARACTERIZATION OF ENDOPHYTIC BACTERIA IN SEVERAL 
F O R A G E GRASS CULTIVARS 

Nguyen Thi Thu Ha, Ha Thanh Toan, Cao Ngoc Diep* 

Biotechnology Research and Development Institute, Can Tho University 

SUMMARY 

Four wild forage grass cultivars (Pennisetum purpureum, Pannicum maximum, Brachiaria mutica, 
Ischaemum rugosum) were collected in three provinces (Vinh Long, Dong Thap, Can Tho) of the Mekong 
Delta, Vietnam to isolate, identify, evaluate some good characteritics of these endophytes, determine nifH gene 
in nifrogen-fixing endophytes and sequence some good endophytes. The results showed that seventy-one 
bacterial isolates were isolated in several forage grass cultivars. However, 42 isolates were identified as 
endophytic bacteria using 16S rDNA analysis with specific primers. Thirteen endophytes with a good 
composite characteristics (high lAA biosynthesis, phosphate solubilization and fixing nifrogen) were detected 
based on biochemical tests. Among them, 7 endophytes in Nfb medium were identified as Azospirillum 
lipoferum. Furthermore, G4 and G6 endophytes isolated in LGI medium, they showed 93.8 and 94.3% 
identities with Klebsiella pneumoniae about nifA gene and the identity of nifH gene from H4 endophytic 
bacteria with in Micrococcus sp. Y70 was 97.5%. Three endophytes (A18, G4 and H4) had the best composite 
characteristic, they have been suggested for bio-fertilizer production. 

Keywords: Azospirillum lipoferum, biological nitrogen fixation, endophytic bacteria, lAA, phosphate 
solubilization 
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