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PHAN LAP VA PAC TiNH CUA NHUNG DONG VI KHUAN NQI SINH TRONG MOQT SO

CAY CO CHAN NUOI

Nguyén Thj Thu Ha, Ha Thanh Toan, Cao Ngoc Diép

Vién Nghién ciru va Phdt trién Céng nghé sinh hoc, Pai hoc Can Tho

TOM TAT

Bén loai ¢6 sit dung trong chén nudi moc hoang dai (c6 voi, c6 sa, c6 16ng thy va cd mdm) duoc thu thip
tir ba tinh (Vinh Long, Béng Thap va Cin Tho) & dong bang song Ciru Long dé phan lap, nhén dién, khdo sat
mdt dic tinh cia cic dong vi khuin nbi sinh, xac dinh gen nifH & nhimg dong vi khuan ndi sinh cb dinh dam va
giai trinh ty mdt s§ dong vi khuin ndi sinh tt. Két qua 1a phan ldp dugc 71 dong vi khuin trong céc loai cé
trén. Trong d6, c6 42 dong dugc x4c dinh 13 vi khuan néi sinh bing k§ thuat PCR 16S rDNA véi cip m01 dac
trung. Sir dung céc phép thir sinh héa da x4c dinh duoc 13/42 dong vi khuén ndi sinh c6 du ba dic tioh t6t (cb
dinh dam, hoa tan 14n va tdng hop IAA cao). Tuy nhién, 7/13 dong vi khuin nbi sinh (A5, A6, Al3, Al4, Al6,
Al8 va A25) c6 du 3 dic tinh t6t duoc phan lap trén méi trudng Nfb 14 thude loai Azospirillum ltpoferum 2
dong G4 va G6 dugc phan lap trén méi truomg LGI c6 ty 1é tuong ddng cua gen nifH véi loai Klebsiella
pneumoniae khoang 93,8% va 94,3%, ty 18 twong ddng gen nifH cta dong H4 duoc phin lap trén mdi truong
RMR véi loai Micrococcus sp. Y70 12 97,5%. Ba dong vi khuén H4, G4 va A18 c6 dic tinh tot nhit, cé thé dua

VA0 san xuét phén sinh hoc.

Tir'khoa: Azospirillum lipoferum, _co" dinh dam sinh hoc, hoa tan ldn, I4A, vi khuén ngi sinh

DAT VAN BE

Ho Hoa thao (Poaceae) 12 mot ho quan trong ctia
hé thyc vat thé gioi voi khoang 700 chi, 10.000 loai
phan bd rét rong rai trén toan bd bé mit trai dat. Bo
12 ho cta nhimg cay luvong thuc chinh cta loai ngudi
va nhimg cdy thuc &n chu yéu coa gia suc, nhat 1a
cla cac gia suc 16n (N guyén Ping Khoi, Du0'ng Hiru
Thoi, 1981). RAt nhidu loai dia phu'orng va nhép ndi,
moc tu nhién hogc da duge trong, c6 gia tri lam thtc
in cho vét nudi. Cé trong bao gdm cac cac loai nhu
cd voi (Pennisetum purpureum), cb sa (Panicum
maximum) cb stylo (Stylosanthes hamata), ¢6 xu
dang (Sorghum sudanense), cd Moc Chau (Paspalum
urvillei), ¢ 10ng Para (Brachiaria mutica), c6 Ruzi
(Brachiaria ruzizienis),... Mic du cac loai ¢o trong
trong chdn nudi it dugc quan tdm chiam séc nhu
nhiéu loai cay trong khac nhung ching lai cho ning
sudt va gia tri dinh dudng cao, khang dugc sau bénh
va thich nghi véi nhiéu loai d4t khac nhau, d6 1a nho
s ¢O mdt cha cac vi khudn ndi sinh (endophytic
bacteria) bén trong cdy. Vi khuén ndi sinh 1a cac vi
khuan fr ving ré xdm nhap vao ré, than va 1a dé
song bén trong cac md thuc vat ma khéng giy hai
hay canh tranh dinh dudng véi cdy chi; trai lai
chang xic tién su sinh trudng cua cdy chi. Vi khudn
ndi sinh giip tang cudng su sinh trudng cla ciy
bang cach tong hop kich thich t8 auxin (IAA)

(Barbieri ef al.,1986), c6 thé gitp loai bo cac chat
gy 6 nhiém (Rosenblueth, Martinez-Romero, 2006),
lam ting ham lugng cac chét khoang, ting kha ning
khéng bénh cia cay (Fahey et al., 1991), gitp cb
dinh dam sinh hoc, gidm tinh min cam véi mim
bénh va sy thay dbi cia thoi tiét gay ton hai cho cdy
(Xu et al, 1998). Tuy nhién, ngudn vi khuin néi
sinh c6 ich trong cédc cay c6 chan nudi & Viét Nam
chua dugc nghién ciru tudng tin. Su phat hién cac vi
sinh vt ndi sinh ¢6 ich ndy ¢ nhimg co quan nghién
ciru trén thé giéi d3 mé ra cho chung ta mét vién
canh tt dep cua sy vin dung nhimg vi sinh vét néi
sinh vao vi€c tang cudng cac san phdm ndng nghiép
nham han ché viéc sir dung thuoc trir sdu, phan boén
hoéa hoc cung chp cho cay tréng, gép phén xay dung
mdt nén ndng nghiép bén viing, xanh va sach. Trong
nghién ctru ndy, ching t6i da phan 1ap, xac dinh va
danh gia mot s6 dic tinh tt nhu ¢6 dinh dam sinh
hoc, hoa tan 14n khé tan, sinh tong hop kich thich td

ting trudng thuc vat nhu IAA caa cac dong vi khudn. -

ndi sinh nay.
VAT LIEU VA PHUONG PHAP
Vit liéu

Céic loai ¢é voi, ¢o sa, ¢d 16ng tay, co mdm duoge
thu mau tr huyén Ming Thit, (Vinh Long); thanh



phé Cao Lianh (Dong Thap) va Trung tim glong
Néng nghiép huyén Co D6 (Can Tho). Vi khudn dbi
chimg dwong: Azospirillum lipoferum do trudmg Pai
hoc Chiéng Mai, Thai Lan cung cép.

Phén lap vi khuin

“pé loai trir cac vi sinh vat ¢6 kha néng con bam ¢
bé mat mAu (than, ré, 14) sau khi thu thap duge xir Iy
nhu sau: tach bo.16p vo ngoai (be 14) cua phén théan,
rra sach mau dudi voi nudc manh; tlep tuc nra lai
bing nudc cht vo tring 16i cat méu thanh nhimg
doan nhé 1 - 2 cm, lam khd mau bing gidy hat 4m;
sau d6 khir tring mau bang c6n 96% trong 3 phit,

1% hypochloride trong 3 phat, 3% hydrogen
peroxide (H,0O,) trong 3 phut va rira lai vo1 nudce cht
vo trung 4 14n @8 tAy rira cac loai hoa cht con thira.
Pé kiém tra kha nang cac vi sinh vt con sot lai trén
bé mat miu sau khi khir tring, 200 pl nudce cit vé
tring d4 rira mau & lan cudi duge chung 1én cac dia
mdi trrdng tryptone - yeast extract - glucose - agar
va i & 30°C, néu‘sau 24 h u cac dia moi trudng nay
khéng cé cac khudn lac xuét hién thi cic mau da khir
trang dat yéu céu.

Cac miu da khir tring dat yéu céu duge cho vao
cac ong nghiém chira 10 ml nuée cit vo tring va
nghlen min mau bang diia thuy tinh d& khir trang trén
dén cbn. Ly 200 pl dich miu nghién cho vio cic
6ng nghiém chira 3 ml méi truomg LGI (Lavacante,
Dobereiner, 1988), Nfb (Krieg, Dobereiner, 1984) va
RMR ban dic (Elbeltagy et al, 2001) rdi dem a &
30°C trong 2 - 3 ngay; mdi nghiém thuc dugc I3p lai
3 lan.

Sau 2 - 3 ngay nudi, quan sit thiy cac dng
nghiém chira cdc mdi trudng ban dic LGI, Nib va
RMR di ching dich trich ciia mau xuét hién mét 16p
mang moéng cach mit mdi trudng nudi khoang 0,5
“cm chi thj c6 sy hién dién ctia vi khudn ndi sinh. Lay
mdt it vi khudn tir cic mang mong cua cic mdi
truong ban dic LGI, Nfb vi RMR lan luot ciy
chuyén sang cac dia mdi truong LGI, Nfb va RMR
dic dé tach dong cac khuan lac. Sau vai lan ciy
chuyén trén cac moéi truong dic, chon cic khudn lac
10i va déu ndm trén dudng chy quan sat dudi kinh
hlen vi. Khi thiy vi khuin d3 rong (thudn nhét) thi
cdy chuyén sang 6ng nghidm chira méi trudong déc
twong mg dé trir & 4°C va dugc xem nhu 13 mot
dong.

Khi cdy chuyén vi khuén trén dia méi truong
phan 1ap dic ta ddng thoi do kich thugc va quan sat
hinh thai cac dang khuén lac bao gdm céc chi tleu
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mau sac hinh dang, d6 ndi va dang bia khuén lac
bang mit thuong. Tuy nhién, d6i véi nhimg khuén
lac ¢6 kich thuéc qua nhé thi st dung kinh Lip dé
quan sat.

Tach chiét DNA vi khuin

Vi khuén duoc nudi trong éng nghiém chira méi
truéng LB léng va u qua dém ¢ 30°C. Dung dich
huyén phi vi khuén dugc chuyén sang dng nghiém 2
ml va ly tdm 13.000 vong/phut trong 5 phut aé pha
v& v6 té bao va tha vi khuan Dung dich méi tnrong
nudi vi khudn trong 6ng nghiém dugc loai b va
thém 250 pl dung dich TE, pH 8 va danh tan sinh
khi. Sau d6, cho thém 50 pl dung dich 10% SDS dé
loai bd protein cia vi khuin. Bb sung 5 pl protein K
(10 mg/ml) va & & 65°C trong 20 phut (cir 5 phit dao
nguoc ng nghiém 1 14n) dé loai RNA ra khéi DNA;
Thém 400 pul 10% CTAB/ 0,7 M NaCl va 1 tiép &
65°C trong 20 phit. B6 sung 600 pl chloroform:
isoamyl alcohol vao 6ng nghiém va lic déu. Sau d6
ly tdm 12.000 vong/phut trong 10 phit. Tiép dén,
chuyén phén dich trong bén trén sang ong nghiém
mdi, thém 1 ml isopropanol bng nghiém va lic déu,
1 & —20°C it nhat 30 phut.

Phin émg PCR
Dé nhéan dién vi khuén séng ndi sinh trong cay,

stt dung cac doan mdi 16S rDNA dugc thiét ké
(Zinniel et al., 2002) véi trinh ty nhur sau:

Mdi 1: p515FPL: 5°- GTG CCA GCA GCC
GCG GTA A -3’

Mdi 2: pI3B: 5’- AGG CCC GGG AAC GTA
TTC AC -3’;

Mbi 3: PCR-1: 5°-
CAG GA -3’

Phan tmg PCR: 94°C/4 phut; 35 chu ky: (94°C/45
gidy, 55°C/45 gidy, 72°C/1 phut); 72°C/7 phut.

AGT TTG ATC CTG GCT

Dé xdc dinh gen nifH

Vi khuin duoc nudi trong méi truémg Burk’s

‘khoéng c¢6 N dic (Park ef al., 2005) va thuc hién

phan img PCR v6i cép mdi chuyén biét quy dinh
gen nifH cua vi khuan Azospirillum lipoferum c6
trinh tir nhu sau:

Mbi xubi: 5- GTA AAT CCA CCA CCT CCC -3’;
Mbi nguoc: 5°- TGT AGA TIT CCT GGG CCT -3”.
Phan tmg PCR: 95°C/5 phut; 35 chu ky: (95°C/45
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gidy, 62°C/45 gidy, 72°C/1 phat); 72°C/10 pht.
Dinh lirgng 144

Vi khuén dugc nubi trong mbi truong bd sung
100 mg/1 tryptophan va dinh luong bang thubc thir
Salkowski R2 va phuong phap so mau.

Dinh lwong lin hoa tan

Vi khuin dugc nubi trong méi truong NBRIP
(Nautiyal, 1999) va dinh lugng lin hoa tan biang
thubc thir acid ascorbic - ammoniummolypdate -
potassium antinomol tartrate va phuong phdp so mau
Oniani.

Giai trinh ty DNA

Str dung doan mbdi xubi (forward) chuyén biét
thiét k& dwa trén trinh tw gen nifH cho bing DNA
“trén agarose 1,2% gel khoang 450 bp d trinh bay &
phén trén dé khuéch dai doan DNA cia cac dong vi
khuin H4, G4 va G6.

Phan tmg PCR: 95°C/1 phut; 35 chu ky: (95°C/1
phit, 49°C/1 phut, 72°C/1 phut); 72°C/10 pht.

San phidm PCR duoc loai bé cac hoa chit PCR
con lai trong éng nghiém biang EDTA va con dé thu
dwoc san pham DNA sach. San phdm DNA nay dugc
sir dung giai trinh t bang hé thng mdy giai trinh tr
tw dong ABI 3130. Str dung chuong trinh BLAST N
va Bioedit so sanh trinh tw cac doan DNA cua 3
dong vi khuin véi trinh ty DNA ciia b gen & cac
loai vi khuén cé trong ngén hang gen (NCBI).

KET QUA

Phin l4p vi khuén ni sinh

Vi khudn ndi sinh & céc loai co chin nudi rt da
dang, chting c6 thé phan tan 1én ca than va 1a. Tir cac
mau thén, ré va l1a ca mot sb cdy ¢6 chdn nudi (co
voi, ¢6 s4, ¢b sira, c6 16ng tdy va c6 mdém) thu & cic
tinh Vinh Long, Cn Tho va Pdng Thép, 71 dong vi
khuén khéc nhau d3 dugc phan lap: 29 dong trén moi
truémg nudi Nfb (Al dén A29), 24 dong trén moi
truong RMR (H1 dén H24) va 18 dong trén mdi
truomg LGI (G1 dén G18).

S6 dong vi khudn dugc phan 1ap tur ré 12 30 dong
(8: LGI, 11: Nfb va 11: RMR; chiém ty 18 42,3%); tir
than 1a 28 dong (8: LGI, 12: Nfb va 8: RMR; 39,4%)
va tir 14 1a 13 dong (2: LGI, 6: Nfb va 5: RMR;
18,3%). K&t qua nay phi hop voi két qua nghién ciru
cua Rosenblueth, Martinez-Romero (2006).

Mudi tim dong vi khudn duoc phan lap trén LGI
chu yéu ndi sinh trong r& va than, chi c¢6 2 dong & 4.
Trong 29 dong vi khuin duoc phan lap trén Nfb, ¢
6 dong vi khuan ndi sinh trong la. Trong 24 dong vi
khuan xuét hién trén RMR ¢6 5 dong vi khuin noi
sinh trong 1a.

Pic diém khuin lac va té bao

Sau 3 ngay 1 trong c4c Ong nghiém, cac dong vi
khudn phan lap dugc déu c6 chung dic tinh 14 sinh
trudng va phét trién & didu kién vi hiéu khi trong cac
mdi trudng ban dic, chiing phét trién thanh 16p méang
mong cach mat méi trudng nudi khoang 0,5 - 1 cm.
D&i véi cac dong vi khuan phén 18p trén méi trudng
Nfb, khi ting truéng ching lam bién d6i mau clia
bromothymol blue nén méi trrdng chuyén tir mau
xanh la ciy (trung tinh, pH 6,8) sang mau xanh
dwong dam cua mdi trudng kiém. S6 dong vi khuan
¢ khuan lac mau trang sira la 36, c6 khuin lac trang
hoi vang 1a 16 va tring duc 1a 11; s con lai-c6 mau
tring trong, trang 6 anh xa ctr, trang hoi d6 va tring
nu. Hau hét cac vi khuin phat trién trén médi truong
LGI déu c6 khuén lac mau trang hoi vang. Mot s6
khuan lac khi dugc chy trir lau ngay ¢6 hién twong
d6i mau, chuyén tir mau tring sita sang mau vang
hay vang niu do &n mau cia bromothymol blue co
trong moi truong Nfb. Su muoi 1dm dong c6 dang
khuan lac tron (91,6%) va 5 dong c6 dang khuén lac
khong déu (7%), ddc biét co 1 khun lac c6 dang lan
(1,4%). S6 dong c6 khuin lac véi d6 ndi md
(convex) 12 60 dong (84,5%); véi d6 ndi 1ai (raised
elevations) 1a 9 dong (12,7%); 6 con lai ¢6 khudn
lac ¢6 d6 ndi phing (flat elevations) (2,8%). Sau
muoi tr dong ¢ khuén lac bia nguyén (90%) va 7
dong la c6 bia rang cua (10%). Cac dong vi khuin cé
khuén lac véi mau tring trong va anh xa cir thi déng
thoi c6 bia ring cua va c6 dang khong déu. Duong
kinh khuén lac cua 71 dong vi khudn d phén lap dao
déng tir 0,3 - 4,2 mm sau khi ciy trén dia méi truomg
déc va u trong th u & 30°C trong 24 h.

Sau muoi tAm dong vi khuén chuyén déng (96%)
do c6 chién mao & dinh (Hinh 1) va 3 dong khong
chuyen dong (4%). Sau muoi tam dong vi khuan c6
dang hinh que ngén (96%) va 3 dong vi khudn c6
dang que dai (4%) (Hinh 1).

Nhin dién cic dong vi khudn ndi sinh bing 168
rDNA

Khi phén tich PCR véi 3 doan mdi 16S rDNA
(p515FPL, p-13B va PCR-1) dé nhan dién cac dong
vi khuén d3 phan 1ap 1 vi khuén néi sinh, 42 dong

243



cho bang DNA & vi tri khodng 900 bp so vdi thang
chuén (Hinh 2), phit hop véi két qua nghién ciru
trude day cta Zinniel va dong tac gia (2002), 1a cac
dong vi khuén ndi sinh, nhitng dong con lai khéng cé
bang hoac 6 bing khong ¢ vi tri 900, bp thi khong
phai 13 vi khu4n noi sinh.

Chién mao & 5

Nguyén Thi Thu Ha et al.

Trong sb 42 dong vi khuén ndi sinh da nhén
dién, ¢6 11 dong dugc phan 1ap trén mdi truong LGI
(G1-G11), 8 dong dugc phan lap trén mdi trudng
RMR (H1-H8) va 23 dong con lai dugc phéan 14p trén
mdi truong Nfb (Al, A3-A8, A10-Al4, A16-A20,
A22-A25, A27-A28).

Hinh 1. Déng vi khu&n A18 (mdi treong Nfb) va dong vi khuan H4 (m6i treomg RMR) véi do phong dai 10.000 1an.

Mot sé dic tinh cia mot s6 dong vi khuin ndi
sinh (32/42)

Kha ning tong hop indol-3-acetic acid (IAA)

Ba muoi hai dong vi khuin néi sinh, nuéi trong
cac moi truong long LGI (11 dong), Nfb (1_3 dong)
va RMR (8 dong) (twong {mg v&i cac méi trudng
phén lap cla chung) c6 bd sung 100 mg tryptophan/I
déu c6 kha ning tong hop IAA:

Trong s 8 dong vi khudn dugc nudi trong mdi
trudng RMR, dong H4 c6 kha ning tong hop IAA
cao nhit (39,64 ppm) va khac biét c6 y nghia théng
ké so vdi cac dong con lai. Cac dong H3, H5 va H8
tdng hop dugc luong IAA 20 - 21,63 ppm; khong c6
su khéac biét vé mat thong ké. Kha nang tong hop
IAA ciia dong H7 1a thdp nhit (14,24 ppm).

V6i 11 dong vi khudn dugc nudi & méi trudmg
LGI cac dong G1, G8, G9 san xuét lrong IAA thip
nhét (khoang 8,50 - 8,85 ppm); su khéac biét cia 3
dong nay khong c6 ¥ nghia thong ké. Dong G4 cho
lugng IAA cao nhét (37,75 ppm); khéc biét c6 ¥ nghia
thong ké so v4i cac dong con lai va dong G3 cling
tdng hop dugc lugng IAA kha cao véi 21,82 ppm.

Trong céac dong vi khudn dugc chon nudi trong
moi truong Nfb, dong A25 c6 kha ndng téng hop
IAA cao nhat (33,84 ppm); khac biét c6 ¥ nghia
théng ké. Hai dong A18 va A20 san xut dwoc lwong
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IAA tuong dbi cao 1a 27,20 ppm va 31,67 ppm;
khong khac biét théng ké & ngay 2 va ngay 4 nhung
khac biét vao ngay 6 va ngay 8 sau khi nudi. Luong
IAA dugc tao ra it nhét 1a dong A3, chi c6 5,84 ppm
(Bang 1).

Pa s6 cac dong vi khuin cho lugng IAA ting
dén theo thoi gian va cao nhét vao ngay thir 8 sau khi
nudi (G11, H3, H7, H8, A3, AS, A6, A7, Al3, Al4,
A20 va A25). Tuy nhién, & mot s6 dong ting truong
nhanh lai cho lugng IAA cao nhét vao ngay thir 2 va
ngay thir 4 sau khi nudi (G3, G4, H4, HS va A18)
sau d6 luong IAA tdng hop dugc giam dan.

< Kha nédng hoa tan lin khé tan

TAt ca 32 dong vi khudn dugc khao sat déu co
kha ning hoa tan 1an kho tan.

Dong H1 c6 kha nang hoa lan cao nhét (361,36
mg/1); khac biét c6 ¥ nghia théng ké so voi cac dong
con lai va dong HS8 c6 kba nang hoa tan 14n kém nhat
(59,84 mg P,05/1).

Vi méi truong LG, hdu hét cac dong vi khuén
nay déu c6 kha ning hoa tan lan tét trir dong G3
kém nhét (26,63 mg/l P,0s). Hai dong G1 va G2 ¢6
kha ndng hoa tan lan tot (278,40 - 283,33 mg
P,0s/1); khéc biét c6 y nghia thong ké so vdi cac
dong con lai.
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Tir méi truomg Nfb, dong A3 1a ¢6 kha ning hoa
tan 14n cao nhét vao ngdy thi 5 sau khi nudi, khac
bi€t c6 ¥ nghia théng ké so véi cac dong con lai.
Dong Al8 khad nang hoa tan lan ciing khd cao
(241,86 mg P,04/1).

Tt ca 32 dong vi khuén ndi sinh duge khao sat
déu c6 kha ning hoa tan lan va tdng hop kich thich t6
IAA. Tuy nhién, 2 dic tinh niy & mot sé dong vi
khuin khéng déu nhau. Céc dong G1, G2 va A3 c6
kha ning hoa tan lan tét nhung kha ning tdng hop JAA
thap, nguogc lai cac dong H2, H8 va G3 c¢6 khé ning
tdng hop JAA cao nhung kha ning hoa tan 1an kém.

Céc dong vi khuén ¢6 c4 2 dic tinh téng hop
kich thich 6 sinh truéng IAA va hoa tan l4n khé tan
twong dbi kha tbt 14 nhitng dong H1, H3, H4 va H7
(RMR); G4, G6, G7, G10 va Gl1 (LGI); A5, AS6,
A7, Al2, Al3, Al4, A16, Al7, A18, A20 v A25
(Nfb) (Bang 1). Trong d6, cic dong tét nhit dugc
phén 1ap trén 3 méi trudng nay 1a H4, G4 va A18.

Kha niing cé dinh dam
Kha nang phat trién cia vi khudn trén méi treong
khong dam

Cac dong vi khudn H1, H3, H4 va H7 (RMR);
G4, G6, G7, G10 va G11 (LGI); va A5, A6, A7, Al2,
Al3, Al4, A16, Al7, A18, A20 va A25 (Nfb) duoc

chy trén méi trudng Burk khéng dam dic & 30°C.

Mudi ba dong vi khuin phat trién dugc ngay sau
khi 0 1 ngay, con lai 7 dong chua phat trién (H1, H3,
G7, G10, G11, A17 va A20). Dén ngay thi 2, co
thém 3 dong vi khuén phat trién duoc trén méi
truong nhung rat yéu (H3, G11 va A16). Nhu vay c6
tAt ca 17 dong vi khuén phat trién duoc trén méi
truomg khéng dam va con lai 3 dong 12 khong phat
trlen Cac dong H4, G4, AS, Al4, A18 va A25 phat
trién manh nhat nhung cac dong H3, H4, A18, A16,
A6, G4 va H7 phong thich dugc nhidu ammonium
trong méi trudng so vdi cac dong vi khudn con lai.

Nhén dién vi khudn cé dinh dam gen nifH

Céc dong vi khuin H3, H4, H7 (RMR) va G4, G6,
G11 (LGI) véi cip mdi nifH (Hinh 2) déu cho bing
DNA nifH ¢6 kich thuéc khoang 450 bp nén ching c6
thé 14 cac dong vi khudn c6 dinh dam ndi sinh.

Bay dong vi Kkhuén c6 bang DNA & vi tri 400 bp
gibng nhu dong vi khuin dbi chimg duong
Azospirillum lipoferum (Thai Lan) la cic dong AS5,
A6, Al3, Al4, Al16, Al8 va A25 (Hinh 3), phu hop
Vi vi tri gen cb dinh dam nifH dugc nhan 1én boi cip
mbi Az. lipoferum. Nhur vy, cac dong vi khuén nay c6
thé thudc loai Az lipoferum va c6 kha ning cb dinh
dam. Hai dong con lai A7 va Al12 khong cho bang
DNA tuong img v6i cip mdi chuyén biét.

Bang 1. Kha nang hoa tan 1an va sinh tbng hop IAA clia cac dong vi khuan néi sinh.

Dong Lan hoa 1AA Dong Lan hoa 1AA Dong Lan hoa 1AA

Vikhuan tan (mg/l) Vikhudn tan (mg/l) Vikhuin tan (mg/l)
(mg P204/l) (mg P,04/l) (mg P;0s/1)

A3 373,33 5,84 G1 283,33 8,51 H1 361,36 17,78

A5 134,72 10,24 G2 278,40 8,85 H2 105,14 18,65

A6 . 162,25 8,96 G3 26,63 21,82 H3 277,95 20,11

A7 122,78 14,42 G4 211,10 37,85 H4 277,75 39,64

A10 149,62 11,25 G5 107,92 9,68 H5 149,89 21,63

A12 133,77 11,25 G6 - 189,70 12,74 H6 195,47 16,82

A13 171,83 13,97 G7 247,84 11,79 H7 272,35 14,24

A14 138,91 11,00 G8 100,79 8,81 H8 59,84 20,35

A16 145,11 14,97 G9 167,11 8,84

A17 153,02 13,75 G10 162,54 13,09

A18 241,86 27,20 G11 237,48 11,62

A20 143,95 31,67

A25 121,77 33,84

c.v 30,6% 27,9% 18,8% 41,4% 18,1% 23,1%

LSD.01 97,3 8,44 66,1 11,1 75,9 9,7
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Bang 2. Kha naing phat trién ctia vi khuan trén méi tredng Burk’s (khong N).

STT Dong vi Kha néing phat trién trén méi trwérng dic Ham lwong NH," dwoc
khuan 1 ngay sau khi ciy 2 ngay sau khi cay tao ra & moi trwong long

: 20 (ppm)

1 H1 - = =

2 H3 - j 1+ 0,946

3 H4 +° 3+ 0953

4 H7 + 2+ 0702

5 G4 + 3+ 0,706

6 G6 + 2+ 0,593

7 G7 - - _

8 G10 - . 3

9 G11 - 1+ 0664

10 A5 + N 0.549

1 A6 + 2+ 0702

12 A7 + 1+ 0

13 A12 + 1+ :

14 A13 * 2+ 0,646

15 Al14 + 34+ 0,665

16 A16 + 2+ 0756

17 A17 - - -

18 A18 + 34 0,820

19 A20 - _ g

20 A25 + 2+ 0,688

Ghi chi: —: khong phat trién, +: phat trién, 1+: phét trién vira, 2+: phét trién kha, 3+: phat trién t6t.

Hinh 2. Phé dién di DNA gen nifH clia cac dong vi khuan c6 dinh dam. 1. Thang DNA chuén 100 bp; 2. dong G4; 3. dong
G6; 4. dong G11; 5. dong H3; 6. dong H4; 7. dong H7 va 8. doi chirng 4m.

WP e WS ~~‘~“ - " 400

Hinh 3. Phé dién di DNA ctia cac dong vi khuén c6 dinh dam Az lipoferum. 1, 13. ddi chirng &m; 2 - 8. cac dong A25, A18,
A16, A14, A13, A6, A5; 9: Az. lipoferum; 10. thang DNA chudn 100 bp; 11 - 12. 2 dong A7 va A12.
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Hinh 4. So sanh gen nifH clia cac dong G4 va G6 va H4 voi dong chuén Klebsiella pneumoniae
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Hinh 5. So sanh gen nifH cta dong H4 v&i dong chun Micrococcus sp. Y70.



Dinh lvong ammonium do vi khudn tao ra

Mudi ba dong vi khuan cho phan img dwong
tinh trén moi truong khdéng dam va phan tng PCR
v6i cap mdi nifH déu c6 kha ndng hinh thanh NH,"
(Bang 2). .

Tém lai, trong s6 32 dong vi khuan néi sinh (8
dong: RMR, 11: LGI va 13: Nfb) c6 3 dong H3, H4,
H7 (RMR); 3 dong G4, G6, G11 (LGI) va 7 dong
A5, A6, Al13, Al4, Al6, Al8 va A25 c6 da 3 dic
tinh tot: ¢b dinh dam, hoa tan 1an khé tan va téng
hop kich thich t5 sinh truéng [AA.

 Trong d6 dong G4, H4 va Al18 1a c6 djc tinh ot
nhit so véi cic dong duge phén 1ap trén moéi trrdomg
LGI, RMR va Nfb, tuong ng.

Nhén di¢n cac dong vi khuén H4, G4 va G6 c6 cac
dic tinh t6t bing phwong phap giai trinh ty DNA
gene nifH

. Doan DNA nifH cia dong G4 (434 bp) va doan
DNA cua dong G6 (436 bp) tuong dong 93,8% va
94.3% voi trinh tu DNA nifH cia lodi Klebsiella
pneumoniae (dong G4 ¢6 22 vi tri va dong G6 c6 23
vi tri khong tring v&i dong vi khuén chuén) (Hinh 4).

Poan DNA nif H ciua dong H4 (434 bp) co ty 1€
twong ddng 97,5% véi trinh ty DNA nifH caa loai
Micrococcus sp. Y70 (vi tri 19, 154, 187, 196, 253,
262, 283, 295 khong triung voi cac vi tri cua dong vi
khuén chuin) (Hinh 5).

THAO LUAN

Vi khuén néi sinh 1a vi khuén trai qua phan 16n
vong doi trong cay trong (Quispel, 1992) va sau khi
x4m nhdp vao trong co thé cy trdng, ching thuong
tap trung vao khoéang trong ctia gian bio hay theo hé
mach g6 dé dén cac noi khac trong c@y (Zinnel et al.,
2002), khong hai cho cdy trong néu Kkhong mubn noi

1a thirc déy sy phat trién cua céy trong (Sturz et al.,”

2000). Nhiéu dong vi khuan c0 dinh dam nhu
Azospirillum thudng sinh séng & dat ving r& nhung
ciing ¢6 mit & trong nhu mbé ré ciy co6 Kalar
(Rheinold et al, 1986), Gluconacetobacter
diazotrophicus (cdy mia) (Lavacante, Dobereiner,
1988), Herbaspirillum trong ciy lia (Elbeltagy et
al, 2001), Burkholderia trong cdy mia, khoém
(Weber et al., 1999). Cao Ngoc Diép va dbng tic gia
(2007) da phat hién 13 dong vi khuan noi sinh
Azospirillum lzpoferum trong ré, than cua 3 gidng lua
mua & ddng bing séng Ciru Long (Nang Thom Cho
Pao, Tai Nguyén va M6t Bui Vinh Thuan) d3 mo ra
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huéng nghién ctru vi khudn néi sinh trong cac loai
cay trong khac trong d6 cdy c6 chan nudi ma két qua
thi nghiém nay cho thiy 7 dong vi khudn (A25, A18,
Al6, Al4; A13, A6, AS) néi sinh 1a 4z. lipoferum.
Mot diéu tha vi, 14 3 dong vi khudn G4 va G6 ¢6 ty
1¢ tuong dong dén 93,8% va 94,3% véi dong vi
khuan ¢ dinh dam Klebsiella pneumomae va dong
H4 c6 ty 18 tuong ddng dén 97, 5% voi vi khuan cb
dinh dam Micrococcus sp. Y70, diéu nay cho thay sy
da dang ching loai vi khuin ¢b dinh dam néi sinh
trong cac cdy cd chin nudi. Cac dong vi khuan
Klebsiella dugc nghién ctru nhidu & An D6 va Trung
Quéc (http://en.wikipedia.org/wiki/Klebsiella, 2008)
con Micrococcus duge st dung nhu 1a ngudn phin
dam sinh hoc & My (Zinniel et-al., 2002).

Bén canh dic tinh cb dinh dam, cc dong vi
khuan néi sinh con c6 hai dic tinh quan trong khac 1a
hoa tan 14n khé tan va sinh tdng hop IAA ma cic nha
khoa hoc di phat hién tir lau (Van de Broek et al,
1999; Seshadri et al., 2000; Richardson, 2003) nhét
1a cac loai cua gibng Azospirillum, nhitng loai cia
gibng Gluconacetobacter, Klebsiella va Micrococcus
cling dugc nhiéu tac gia ghi nhan (Madhaiyan et al,
2004; Zinniel et al,, 2002). G ddng bing séng Ciru
Long, Lang Ngoc Dau va df)ng tac gia (2007) da
phat hién nhimg ddc tinh tot nay trén 13 dong vi
khuan Az. lipoferum ngoai kha nang c¢b dinh dam ciia
ching va ching dugc sir dung nhu 1a phan sinh hoc
dang 16ng bay dang vién thic dAy su phat trién va
ting ning sudt cha céy lua voi hiéu qua tich cuc, tiét
kiém dugc mot phan 16n phin hoa hoc (Pham Thi
Anh Loan, 2007; V& Vin Phuéc Qué, 2007). Phan
1ép va xac dinh nhiing dong vi khudn néi sinh c6 ich
nay méd ra trién vong san xudt phéan sinh hoc khong
nhitng sir dung cho cdy cd chin nudi ma cho nhimg
cy trong khac cung ho Graminae nhur 14a, mia, bip.

KET LUAN

Tir 71 dong vi khuan dugc phan I4p tir cic mau
1é, thin va 14 cia cac loai ¢o chan nudi (co voi, ¢o s,
c6 mdm, cb sita va cb long tiy), c6 42 dong 1a vi
khun nbi sinh d dwoc nban dién bing k¥ thust PCR,
cho san pham DNA 16S rDNA c6 kich thuéc khoang
900 bp.

Tét ca 32 trong sb 42 dong vi khuén néi sinh nay
déu co kha ning tong hop kich thich t5 IAA va hoa
tan duoc lan kho tan va c6 cac dong vi khuin c6 ca 3
dic tinh téng hop kich thich t6 sinh truong IAA va
hoa tan lan kh6 tan cao, ddng thoi ciing c6 kha nang
¢b dinh dam sinh hoc.
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Trong 13 dong vi khuén nay 1a thuéc nhém vi
khuén néi sinh kich thich su sinh trudng thuc vat c6
7 doéng vi khudn ndi sinh kich thich su sinh truéng
thue vat duge phan 1ap trén moi trrong Nfb 1a thude
loai Azospirillum lipoferum, 2 dong G4 va G6 dugc
phén 1ap trén moi truong LGI ¢6 trinh tr DNA nifH
tuong dong tuong Umg 1a 93,8% va 94,3% so voi
trinh tu DNA cua loai Klebsiella pneumoniae, dong
H4 duoc phan lap trén méi truong RMR ¢6 ty 1€
twong dong cua gen nifHl v6i loai Micrococcus sp.
Y7014 97,5%.

Loi cdm on: Cdc tdc gid chdn thanh cam on anh
Nguyé~n Tén Khang, b mon Sinh hoc Phén tu, cé
Nguyén Thi Xudn My, b mén Céng nghé sinh hoc Vi
sinh v@t, Vién Nghién ciru va Phdt trién Cong nghe
sinh hoc, Pai hoc Can Tho d4 giup chudn bi cac
phan vmg PCR va gidi trinh tw cdc doan DNA.
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ISOLATION AND CHARACTERIZATION OF ENDOPHYTIC BACTERIA IN SEVERAL
FORAGE 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 nitrogen-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 IAA biosynthesis, phosphate solubilization and fixing nitrogen) 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 LGl medium, they showed 93.8 and 94.3%
identities with Klebsiella pneumoniae about nifH 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, IAA, phosphate
solubilization
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