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Tom tit: Cay dau twong 1a ciy trong c6 gia tri kinh té cao duoc trong phd bién tai Viét Nam va
nhiéu nuéc trén thé gisi. Cay dau tuong cd kha ning c¢b dinh dam nhd nhiéu loai vi sinh vat khac
nhau trong tu nhién. Trong d6, vi sinh vat cong sinh Rhizobium déng vai trd quan trong trong qua
trinh ¢6 dinh dam va tao ndt san trén cay ho dau. Trong nghién ciru ndy, 10 chung vi khuan tir ndt
ré cua ciy dau twong tai Ha Noi, Viét Nam da dugc phan lap va nghién ctu cac dic diém sinh ly,
sinh hda. Trong s6 10 chang vi khuan nét r& phan lap dugc, vi khuan T14 ¢6 kha nang sinh truong
nhanh va c6 cac diac diém sinh hoc khép véi mé ta caa cac loai Rhizobium. Bén canh dé trinh tu
gen 16S rDNA cua vi khuin T14 ¢6 d6 twong ddng 99% so vai cac loai Sinorhizobium fredii
nén vi khuan nay duoc dat tén 1a Sinorhizobium fredii T14. Sinorhizobium fredii T14 phat trién tét
& giai pH 6 = 9 va nhiét 46 24 + 42°C; sinh truong duoc & nong do mudi < 2,5%, khong phat
huynh quang va khdng phan giai gelatine. Trén moi truong nudi cay long T14 c6 kha ning chuyén

h6a manh nitrat thanh nitrit.

Tirkhoa: 16S rDNA, Cay dau tuong, Rhizobium, Sinorhizobium fredii T14, C6 dinh nito, ndt san.

1. Mé dau

Cay dau tuong la cay trdng ngan ngay co
gia tri kinh té cao, 1a mot trong bén ngudn cung
cap thuc pham chinh, 1am nguyén liéu cho cong
nghiép, thuc an cho gia suc va dac biét co vai
tro trong cai tao dit [1]. Cay dau tuong c6 kha
nang ¢ dinh dam nho cac loai vi sinh vat khac
nhau, trong d6 ¢b dinh nito cong sinh giita vi
khuan nét san (Rhizobium) va cay ho dau la
quan trong nhat, udc tinh dat trén 80 triéu tin
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mdi nidm, tuong duong véi lwong phan dam vo
co trén toan thé giGi san xuit nam 1990 [2]. Su
gia ting nhu cau ddi véi ning suét cdy trong
dan dén viéc sir dung nhiéu va da dang céc loai
phan bon hoa hoc, gay nguy co 0 nhiém moi
truong dat. Bé giam thiéu luong phan bén hoa
hoc néi chung va phan dam hoa hoc ndi riéng,
vi khuan gram &m Rhizobium da duoc sir dung
rong rdi trong nong nghiép dé nang cao kha
nang ¢ dinh nito cua cay ho dau va cai tao dat
[3]. Céc yéu t6 moi truong 1y twong nhu pH,
nhiét d6 va dé6 man,... déng mot vai tro quan
trong trong qué trinh ¢ dinh nito cong sinh
giita Rhizobium va cdy ho dau. N6t san cua céc
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cay ho dau co kha nang ¢d dinh nito, gop phan
vao qua trinh tai tréng ring va kiém soat su X0i
mon dat [4, 5]. Vi khuan Rhizobium déng vai
trd trung tdm trong viéc cung cap nito cho h¢
sinh thai, lugng nito duoc ¢b dinh trong dit 1a
két qua cia mébi quan hé mat thiét gitra vi khuan
ndt san va cay chi, nang cao vai trd cua phan
bén sinh hoc trong cac hoat dong nong nghiép,
mang lai ning sudt cay trong cao hon va dong
thoi giup khoi phuc méi treong [6-8]. Trong bai
bao nay, dac diém nudi cy va sinh hoc cua cac
ching Rhizobium sp. phan lap tir ré cay dau
tuong tai Ha Noi, Viét Nam da dugc xac dinh.
Trong d6 chung T14 thudc loai Rhizobium moc
nhanh duoc nghién ciu sau vé dic diém sinh
hoc va phan loai nham str dung cho viéc nghién
ciu tao phan bén sinh hoc cho dat trong
tuong lai.

2. Vit li¢u va phwong phap nghién ctru

Vdt ligu nghién ciru: N6t san ré cay dau
tuong thu thap tai xa Vinh Quynh - Thanh Tri,
Ha Noi, Viét Nam.

Phwong phdap nghién cwu

Phan Iap vi khuan Rhizobium: Céc nét san
duoc khu tring bé mit bang Etanol 70% trong
30 giay va NaClO trong 30 gidy, sau do6 rua 3
lan bang nuéc cat v trang. Cac nét dugc
nghién trong nudc cit vo tring va trang trén
méi truong YEMA Dbd sung congo do
(YEMA-CR) [6, 8]. Sau khi u trong 2-5 ngay ¢
nhiét d6 28°C, cac khuan lac don da duoc chon
va lam sach trén méi treong YEMA-CR.

Dic diém sinh hoc: Hinh thai khuan lac cia
céc chang Rhizobium sp. duoc kiém tra trén
moéi truong YEMA-CR va kiém tra kha ning
sinh truong nhanh hay cham bang thtr nghiém
Bromothymol Blue theo Vincent (1970) [6].
Phan tng nhuém Gram duwgc thuc hién theo
Somasegaran va Hoben (1994) [8].

Mot s thir nghiém dé phan biét Rhizobium
sp. voi cac vi khuan khac trén méi truong dac
hiéu: nudi cay trén moi truong Glucose Peptone
Agar (GPA); méi truong kiém cao Hofer;
Keto-lactose va danh gia kha ning chuyén héa
nitrate thanh nitrite duoc tién hanh theo Bhatt

va cong su (2013) [9] va danh gia kha nang
phan huay gelatin theo Singh va cong su
(2008) [10].

Panh gia kha niang st dung ngudn cacbon:
Chang T14 dwoc nudi ciy trén mdi truong
YEMA thay nguon duong D-manitol bang cac
nguon twong wng: D-glucose, L-arabinose,
D-xylose, D-manitol, D-fructose, D-cellulose
va sucrose. Kiém tra kha nang sinh truéng sau 3
ngay & nhiét do 28°C. Mo6i truong cd D-manitol
dugc coi 1a dbi chimg duong, méi truong khdng
c6 duong 1a doi ching am.

Xac dinh kha nang chiu mudi, khoang pH
va nhiét do phat trién: Chung T14 duoc nuoi
cay trén cac moi truong YEM c6 chira cac nong
d6 mudi khac nhau tir 0 dén 10% (w//v) ¢ 28°C
trong 72 gio kiém tra sy sinh truong [11].
Chung T14 dugc nudi ciy trén cac moi truong
YEM c6 pH khac nhau (pH 3,0 dén 10,0) va
nudi lic 200 vong/pht, & 28°C trong 48 gid sau
do6 kiém tra sy sinh truong [12]. Vi khuan T14
dugc nudi cay trén moi truong YEMA & céc
nhiét do 24°C, 28°C, 30°C, 37°C, 45°C va 55°C
theo ddi sy phat trién sau 5 ngay.

Thir kha nang phat huynh quang: vi khuan
kiém tra dwoc nudi trén méi truong King (2 g/L
pepton, 1,5 g/L MgSO4, 1,5 g/L K,HPO,, 10
mL/L glycerol, 20 g/L agar, pH 7) sau 48 gio
nudi cay, theo ddi kha ning phat huynh quang
dudi &nh sang UV.

Téch chiét DNA tong sé va phan tich trinh
tu gene 16S rDNA: Phuong phap tach chiét
DNA téng sé dugc tién hanh theo Sambrook va
Russell [13]. Gen ma hoa 16S rRNA cua chung
vi khuan duoc khuéch dai bang phan tng PCR
tr DNA tong s6 bang cip moi 27f
(5-TAACACATGCAAGTCGAACG-3) va
1492r (5-GGTTACCTTGTTACGACTT-3’)
theo chu trinh nhiét: 94°C trong 5 phat, 30 chu
trinh (94°C trong 60 gidy, 60°C trong 60 giay,
72°C trong 90 gidy), 72°C trong 10 phdt, gitr
mau & 4°C. Mirc d6 tuong dong gen 16S rDNA
dugc phéan tich dua trén di liéu Ngan hang gen
ciia NCBI. D6 tuong dong vé trinh tu duoc xéac
dinh va so sanh véi céc trinh ty khac dugc so
séanh trén ngan hang GenBank bing BLAST
(www.ncbi.nlm.nih.gov).
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3. Két qua

Trén méi truong phan 1ap, cac chang vi
khuan nét r& Rhizobium dugc phan biét véi cac
loai vi sinh vat khac bang kha nang khong hap
thu congo do, khuan lac c6 mau trang sira, tron,
dinh va c6 tao chat nhdy & céc cip do khéc
nhau, cac khuan lac dién hinh sau 3 - 7 ngay c6
kich thudc khoang 1-7 mm [8, 14]. Duva trén
cac dac diém nhan biét trén ching toi phan lap
dugc 10 chang vi khuan budc dau duoc du
doan 1a vi khuan Rhizobium (T3, T9, T9x, T10,
T11, T14, T15, T23, T29 va T30), tat ca cac
chung thu dugc déu I vi khuan Gram (-), hinh
que. Cac chung vi khuan phan lap duoc nghién
cttu mot sé dac diém hinh thai va sinh hoa trén
moéi truong Kiém Hofer, méi truong YEM ¢
chta Bromothymol Blue (YEM-BTB) va thir
nghiém keto-lactose dé phan biét Rhizobium voi
cac loai vi khuan nhim khac va duoc trinh bay
cu thé trén Bang 1.

Céc chung phan lap déu khéng sinh truéng
duge trén moi truong kiém cao Hofer. Thir
nghiém keto-lactose cho thay 8 dong khong tao
vong mau vang xung quanh khuan lac va 2
dong (T3 va T29) tao vong mau vang Xxung
quanh khuan lac, ching to rang 2 chung vi
khuin (T3 va T29) khong thudc nhom
Rhizobium. Bén canh d6, khi nudi ciy trén moi
truong YEM-BTB dich nudi cdy cua chung T14
chuyén tir mau xanh lam sang mau vang cho
thiy né c6 kha niang sinh truéng nhanh, cac
chang vi khuan Rhizobium con lai dich nudi cay
khong thay d6i mau la chang c6 kha ning sinh
trudng cham. Trong nghién ctiru nay, ching toi
quan tam dén céc vi khuan Rhizobium c6 kha
ning sinh truong nhanh nhim myc dich tao
phan bon sinh hoc sau nay. Vi vay, dong T14
duoc lya chon dé tién hanh nghién ctu cac dic
diém sinh hoa tiép theo.

Dic diém cua chang T14 duogc thé hién cu
thé trén Bang 2 va Hinh 1, hinh thai khuan lac
c6 mau trang sira, c6 hinh cau 15i, c6 kha ning
tiét cac chat nhay. Sau 48 gio nudi cay trén moi
truong YEMA-CR ¢ 28°C, kich thuoc khuan
lac dat 3-5 mm.

Bang 1. bac diém nu0| céy ctia cac chang vi
khuan phan lap tur ndt san cdy dau tuong trén
mot s6 moi trudng kiém tra

Ching Dénhgis  Dénh gis }t)r%lrl]hnﬁ?
vio trén MT tréen MT Keto-
khuan Hofer YEM-BTB
lactose
T3 - vang +
T9 - xanh lam -
T9x - xanh lam -
T10 - xanh lam -
T11 - xanh lam -
T14 - vang -
T15 - xanh lam -
T23 - xanh lam -
T29 - vang +
T30 - xanh lam -

“-: khong sinh truéng hodc khdng tao vong
mau vang; “+”:c6 tao vong mau vang.

Chang T14 khong phat trién trén moi
truong GPA, c6 kha niang dong hoa cac nguon
duong: D-glucose, L-arabinose, D-manitol,
D-fructose, D-cellulose, sucrose va khéng cé
kha ning dong hoa D-xylose. Nhu vay, pham vi
ddng hoa cac ngudn cachon cua chung nghién
ctru twong ddi da dang, dac biét chung st dung
tét nguon duong L-arabinose, 1a ngudn cacbon
c6 san trong hé mach dan cua cay [15]. Diéu
nay chimng to kha ning thich nghi tét ciia chiing
nghién cutu, ké ca trong didu kién dic biét nhu
mo song thuc vat.

Hinh 1. Khuan lac chung T14 trén moi truong
YEMA-CR (trai) va té bao T14 bat mau Gram (-)
(phai) (x 400).
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Hinh 2. Té bao T14 (x 3000 lan) (trai)
va (x 10000) (phai).

Bang 2. Bic diém nudi cdy va sinh hoa
cua chung T14

Thir nghiém Pic diém
Nubi ciy trén méi truong Khdng phat trién
GPA

pH phét trién 6<pH<9
Nhiét d¢ phat trién, °C 24 <t <37, top:
37°C
Mudi, % <25
Kha niang chuyén hda nitrate +
thanh nitrite
Kha nang phan huy gelatin -
Phat huynh quang khdng
D-glucose +
L-arabinose +
Khaning  D-xylose -
su dung D-manitol +
nguon D-fructose +
cachon D-cellulose +
sucrose +
khoéang -

“-”: khong sinh truéng hodc khong chuyén hoa;
“+7: ¢4 sinh trudng va cd chuyén hoa.

Quan sat dudi kinh hién vi dién tir véi do
phong dai 3000 va 10000 lan cho thiy té bao vi
khuan T14 c6 dang truc khuan, kich thudc
khoang 0,5 + 1,5 um, sinh mang nhay bao kin
té bao (Hinh 2). Day ciing 1a mot dac diém quan
trong dwoc nhiéu tac gia md ta ddi vsi nhom
Rhizobium [7, 16].

Nong dd muoi trong m01 truong cao s€ lam
giam dang ké kha niang c6 dinh dam va tao not
san trong cdy ho dau, bang cach giam sy sinh
truong cia Rhizobium trong dat va ving ré hoac

trc ché céc hién tuong cong sinh sém ciing nhu
su hinh thanh léng r&, do do truc tiép can thigp
vao chtrc ning ctia ndt san [17]. Cho dén nay,
mot sé ching Rhizobium phan lap duoc da phat
trién trong diéu kién mudi cao (4-5%) [17].
Trong nghién cau cua ching tdi chung T14 sinh
truong tot & ndng do mudi 0,02 - 0,5% va tbc
d6 sinh truong giam dan cho dén nong do mudi
2,5%, & n(‘Sng dd mubi cao hon chung khéng
phat trién. Theo nghién ctu caa Kucuk va cong
su nam 2006 [18], cac ching phan 1ap phat trién
nhanh thudng chiu dugc n(‘Sng d6 mudi cao hon
SO Vi cac dong sinh truong cham, chang T14
trong nghién cuu nay la chung c6 khd néng sinh
truong nhanh nén kha nang phat trién véi nong
d6 mudi cao 2,5% la hoan toan hop ly.

Chung T14 phat trién trong dai pH 6,0 - 9,0
1a méi treong trung tinh va ¢ tinh kiém. Chung
T14 c6 thé phét trien ¢ 24 dén 42°C va phat
trién manh nhat ¢ 37°C, khong phat trién &
nhiét 6 cao lon hon 45°C. Két qua nhién ciru
cua ching téi phu hop vaéi nhitng nghién cau
trudc day. Kucuk va cong sy, 2006 [18], da
phan lap duoc nhiéu ching cd kha ning sinh
truong tot & pH 6,0 - 9,0 va sinh trudng tét &
nhiét do cao 37 dén 45°C. Chung T14 c6 kha
nang chuyén hoa nitrate thanh nitrite va khong
san xuat enzyme gelatinase trong méi trudng
nudi cdy. Hoat tinh gelatinase 4m tinh ciing 1a
mot diac diém cua Rhizobium [19].

Hinh 3. Dién di 6 san phim PCR (1) va san pham
DNA téng sé (2) cua T14 trén gel agarose 1%.
M: thang chuéan DNA 1Kb (Norgen).

Bang 3. Mirc d6 twong ddng di truyén gitra chung
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T14 véi céc loai vi khuan cé ho hang gan dua vao
trinh tu nucleotide ciia gen16S rDNA

Ching vi khuan Ma s6 truy DP9 twong

so sanh cap trén  dong (%)
GenBank

S. fredii R1 AB639035 99
S. fredii S40 EF506207 99
Sinorhizobium sp

MP1 GQ355319 99
S. fredii NGBSR8  AB825993 98
Sinorhizobium sp

BBWH-W7 KJ472222 98
Sinorhizobium sp

SCAUS114 KF836038 99

San pham khuéch dai tir DNA tong sé cua
chang T14 véi cap moi 27f va 1492r cho mot
bang DNA duy nhat co kich thudc khoang trén
1400 bp (Hinh 3). Gen 16S rDNA cua ching
T14 (1081 bp), c6 d6 twong dong cao (99%) véi
cac gen twong ung cua mot sé loai thude chi
Rhizobium nhu: Sinorhizobium fredii R1
(AB639035),  Sinorhizobium  fredii  S40
(EF506207) va Sinorhizobium sp MP1
(GQ355319). Két hop dic diém sinh hoc, dic
diém hinh théi va két qua phan tich trinh tu gen
16S rDNA cho thay, ching vi khuian T14 c6
dic diém rit gan giii va co6 do tuong dong cao
vé6i loai Sinorhizobium fredii nén chung nay
duoc dat tén 1a Sinorhizobium fredii T14.

Theo mét s6 nghién ciru gan day, chung S.
fredii 1a loai vi khuan cb dinh dam dugc nghién
ctu nhiéu do kha ning c6 dinh dam cao trén
nhiéu cay cha khac nhau, sinh polysaccharite
ngoai bao va co tiém ning wng dung lon trong
tao phan bon sinh hoc ¢é dinh dam [7]. Do do,
chung Sinorhizobium fredii T14 hta hen s€ dem
lai nhiéu loi ich cho viéc nghién cau ché tao
phan bon sinh hoc ¢6 kha ning ¢6 dinh dam va
cai tao dat sau nay.

4. Két luan

Vi khuan T14 1a 1 trong 10 chung vi
khuan duoc phan 1ap tir ndt san cay dau tuong
tai Thanh Tri, Ha Noi dugc xac dinh la vi
khuin Rhizobium moc nhanh c6 kha ning cb

dinh dam trén cay dau tuong duogc lga chon
cho nghién cuu.

Nghién ciru mot sé dac diém sinh hoc va
phan tich trinh ty gen 16S rDNA cho thay
ching T14 c¢6 dic diém gan giii véi
lodi Sinorhizobium fredii nén ching nay dugc
dat tén la Sinorhizobium fredii T14. Chung vi
khuan nghién ciru ¢ kha nang phat trién ¢ pH 6
+ 9; chiu mudi dén 2,5% phat trién tot ¢ nhiét
do 37°C, khong phét huynh quang, cé kha nang
chuyén hda manh nitrat thanh nitrit va khéng
phan giai gelatine.

Loi cam on

Nghién ciru nay nhan dugc sy ho trg kinh
phi tir nhanh sé 7 thuoc hop phan II “Nghién
ctru tng dung cac ché pham nano trong trong
trot”, MS: VAST.TB.NANO.02/15-18 thudc
Dy &n trong diém cap Vién Han 1am KHCNVN
va trang thiét bi caa phong TNTDCNG, Vién
CNSH.
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Abstract: Soybean is a high economic value crop widely grown in Vietnam and many countries in
the world. This plant is capable of fixing nitrogen thanks to the activity of diverse symbiotic
microorganisms. Of them, rhizobial bacteria inhabiting the roots of the legume plants play an
important role in the nodulation and nitrogen fixation. In this paper, ten strains of rhizobial bacteria
were isolated from root nodules of soybean grown at farms in Hanoi, and studied with respect to their
physiological and biochemical characteristics. The isolate T14 was selected as the most important
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rhizobial bacteria for rapid in vitro growth. Taxonomic data showed that isolate T14 shared 99%
similarity with species Sinorhizobium fredii, hence it was named Sinorhizobium fredii T14. Study on
the physiological and cultivation characteristics of this strain revealed that the rapid growth occured
within the pH range of 6 + 9 and temperatures of 24 + 42°C. The strain tolerated high salt
concentrations up to 2.5%. In shake flask cultures, strain T14 degraded gelatin and converted nitrate to
nitrite at high rate. Fluoresence of the cultures was not observed in our study.

Keywords: 16S rDNA, Soybean, Rhizobium, Sinorhizobium fredii T14, nitrogen fixation, nodulation.



