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In this study, two nitrogen fixing bacterial strains (T22 and T27) were
isolated and selected from garden soil samples collected in Hoai Duc,
Hanoi. The highest NH4" concentrations synthesized by strains T22 and
T27 were 24.9 g/L and 25.3 g/L, respectively. Strain T22 is a Gram-
positive, rod-shaped bacterium, and able to produce catalase; strain T27
is a Gram-negative, short-rod-shaped bacterium, and able to produce
catalase and decompose insoluble phosphate. The analysis of 16S
rDNA sequences showed that strain T22 is closely related to species of
the genus Bacillus and strain T27 belongs to the species Azotobacter
chroococcum. Both selected bacterial strains are capable of using
glucose, mannitol or molasses as carbon source, growing well at 30 °C
and neutral pH. The two bacterial strains T22 and T27 showed positive
effects on the growth of maize plant after four weeks of experiment.
The results of the study showed that the two selected bacterial strains
(Bacillus sp. T22 and Azotobacter chroococcum T27) holding the
potential to produce biofertilizers to promote plant growth.
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Trong nghién ctru nay, hai ching vi khuan c6 dinh dam ki hiéu T22 va
T27 da dugc phan 1ap va tuyén chon tir cac mau dat vuon thu thap tai
Hoai Ptrc, Ha Noi. Nong d6 NH," cao nhat dugc tong hop boi ching
T22 va T27 lan luot 1a 24,9 g/L va 25,3 g/L. Ching T22 1a vi khuan
Gram duong, té bao hinh que, c6 kha ning sinh catalase; ching T27 1a
vi khuan Gram am, té bao dang truc khuan ngén c6 kha nang sinh
catalase va phan glal phosphate kho tan. Két qua giai trinh ty doan gene
16S rDNA cho thiy chung T22 c6 quan hé gin giii v6i cac loai thude
chi Bacillus va chung T27 thudc loai Azotobacter chroococcum. Ca hai
chung vi khudn tuyén chon déu co kha nang dong hoa glucose, manitol
va ri duong, sinh truéng tot & 30 °C va pH trung tinh. Khi dugc bd sung
vao trong dat trong ngd, hai chung vi khudn T22 va T27 da thé hién su
anh huong tich cyc dén sy sinh trudng cdy ngd non sau bdn tuan thi
nghiém. Két qua nghién ctru cho thay hai chung vi khuan tuyén chon
(Bacillus sp. T22 va Azotobacter chroococcum T27) ¢6 tiém ning san
xuét ché phdm phan bén sinh hoc nham thuc ddy sinh trudng & thuc vat.
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1. Gi6i thiéu

Dan sb thé gi6i dang trong giai doan tang truong va du kién s& tang 1én khoang 10 ty nguoi
vao nam 2050 [1]. Vi vdy, nhu cau luong thyc cling dang ngay cang tang twong ung voi sy gia
tang ctia dan s thé gidi. Tang ning suat cay trong 1a bién phap chu y€u hién nay nham ting san
luong luong thuc [2]. Trong do, s dung phan bon va thude trir sau hoa hoc 1a bién phap dién
hinh dé va dang dugc ap dung dé tang nang suat cdy trong [3]. Tuy nhién, nhirng héa chat doc hai
trong phan bon va thudc trir siu hoa hoc khi dugce str dung d tich tu trong dat, nudc va nong san
lam anh huong nghiém trong dén strc khoe con nguoi. Sir dung tran lan phan bén va thude trir sau
hoa hoc con 1am giam dd phi nhiéu cua dat va 1am cho dat bi suy thoai ¢ quy md toan ciu. Bén
canh d6, phan bon va thude trir sau hda hoc con anh huong xau den cac yéu 6 sinh hoc nhu ndm,
vi khuan, va céac loai dong vat; dong thoi cling tic dong dén cac yéu td phi sinh hoc va gy bién
d6i khi hau, 6 nhiém méi truong [4], [5].

Lam thé ndo van ting san luong cdy trong nhung lai khong gy anh huong xau ddi véi chat
lugng néng san, chit luong dat tréng, da dang sinh hoc va stre khoe con nguoi dd va dang 1a cau
hoi 16n can duoc giai dap. Mot trong nhitng giai phap dang duoc ap dung hién nay 1a sir dung
phan bon sinh hoc dé thay thé phan bon hoa hoc [4], [5]. Phan bon sinh hoc 14 loai phan bon c6
ngudn gdc sinh hoc hodc chira cac vi sinh vat ¢6 loi (phan bén vi sinh).

Phan bon vi sinh 1 ché phiam c6 chira cac vi sinh vat c6 loi cho san xuat néng nghiép, thong
qua cac hoat dong trao dbi chat vi sinh vat gbp phén tao ra cac chit dinh dudng hodc cac chat
kich thich sinh trudng cho cdy trong. Nhom vi sinh vat nay c6 tic dung cai thién d6 phi nhiéu,
cac tinh chat li, hoa, can bang dinh dudng trong dat hodc kich thich sinh trudng; tir 4o giap tang
ning sut cay trong nhung khong gy 6 nhiém méi trudng va anh hudng xau dén stc khoe cua
cac loai sinh vt cling nhu con nguoi [6]-{8].

Trong trong trot, nitrogen 1a ngu6n dinh dudng thiét yéu dbi véi cay trong, vi vdy bon phan dam
1a bién phap dién hinh thuong dwoc ap dung dé 1am giau nitrogen cho d4t. Ngoai ra, ngudn nitrogen
trong dat co thé dugc lam gidu nho nhém vi sinh vét ¢6 dinh dam. D6 1a nhom nhimg vi sinh vat ¢6
kha ning cb dinh va chuyén hoa nitrogen phan tir (N2) thanh ammonium O\IHf) [7], [9].

Trong nghién ctru nay, ching t61 tién hanh phan lap va tuyen chon mét s6 chung vi khuan c6
kha ning c6 dinh dam. Tiép theo, nghién ciru xac dinh mot sé diéu kién dinh dudng va moéi
truong phu hop cho sy sinh trudng cua ching tuyén chon, tir d6 nhan nudi té bao ching tuyén
chon va thir nghiém danh gia tac dong trén cay ngd thi nghiém.

2. Vit liéu va phuong phap nghién ctiru
2.1. Vit ligu
2.1.1. Mdu vt

Mau dit duoc léy tlr vuon rau tai Hoai Pac, Ha Noi. Cac mau dat léy 0 d6 sau khoang 5 cm,
dugc bao quan trong 6ng Falcon, chuyén vé phong thi nghiém, bao quan lanh va tién hanh phan
18p ngay trong 24 gio.

2.1.2. Méi truong

Méi trudng phan 1ap 1a méi trudng Ashby co bd sung nude chiét dat co cac thanh phan (g/L):
glucose 20; K;HPO, 0,2; MgS040,2; NaCl 0,2; K>SO4 0,1; CaCOs 5; thach (agar) 20; pH 7,2 [10].

Moi truong gilr gidng cac chung vi khuan phéan 1ap dugc — méi trudng Luria-Bertani (LB)
(g/L): peptone 10; cao nim men 5 ; NaCl 5; thach (agar) 20; pH 7,0.

MBoi trudng nghién ciru 12 méi truong Burk c6 cac thanh phan (g/L): K;HPO, 0,64; KH PO,
0,16; NaCl 0,2; MgS04.7H,O 0,2; CaSO4 0,05; FeSO4 0,003; NaMoO4 0,01; nguén carbon
(glucose, manitol hodc ri duong) 10; pH 7,2 [11].
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2.2. Phwong phap nghién ciru
2.2.1. Phuong phap phdn ldp vi sinh vt

Mau dit dugc pha loang véi dung dich 0,9% NaCl da khir trung, sau d6 hat 0,1 mL & d¢ pha
lodng 10 hodc 10 cay trai trén dia Petri c6 chira mdi truong Ashby. Sau 48 gio u & 30°C, lya
chon cac khuan lac moc riéng r& dé cdy chuyén vao dia Petri chira méi truong LB dé giit gidng va
tién hanh cac nghién ciru tiép theo.

2.2.2. Tuyén chon vi sinh vit cé dinh dam

Céc chung vi sinh vét tir mdi truong giir gidng LB duoc ciy chuyén sang moi truong Ashby
va gilr & 30°C trong 48 gio. Lua chon nhimg chung vi khuén sinh truéng manh va chuyén sang
nuoi trong moi truong Ashby long, thu mau ¢ cac thoi diém khac nhau (12, 24, 36, 48, 60 va 72
gio) dé danh gia ham luong ammonium (NH4") duoc tao ra trong méi truong nudi cay.

2.2.3. Bdc diém hinh thdi khuan lac, té bao va héa sinh ciia chung vi khudn tuyen chon

Hai chung vi khuan c6 kha nang sinh ammonium cao dugc lya chon va nudi cay trén moi
truong LB. Sau 24 gid nudi cay, quan sat mo ta hinh thai khuan lac, té bao, xac dinh hoat tinh
catalase va nhuém xac dinh Gram [12].

2.2.4. Dinh logi vi khudn bang ky thudt di truyén phan tir

Nubi cdy chung vi khudn tuyén chon trén méi trudng LB 1ong trong 13 gid. Li tdm thu sinh
khéi va tién hanh tach chiét DNA tong sb theo cac budc trong b kit “GeneJET Genomic DNA
Purification Kit”. DNA tong s dugc sir dung dé tién hanh phan tmg PCR nhim khuéch dai doan
trinh tw gen 16S rRNA véi cip modi: 27F 5-AGAGTTTGATCCTGGCTCAG-3'; 1492R 5'-
GGTTACCTTGTTACGACTT-3'[13]. San pham PCR dugc gui toi cong ty 1st Base (Singapore)
dé giai trinh ty. Trinh ty gen sau d6 dugc so sanh Vi céc trinh tu trong ngén hang gen de xac
dinh chiing loai phét sinh ctia ching vi khuan tuyén chon. Cay phét sinh chung loai duoc xay
dung dya vao phan mém Mega 11 [14].

2.2.5. Anh hueéng ciia mét s6 yéu té méi truong dén s sinh trieong ciia chiing vi khudn tuyén chon

Chuing vi khuén nghién ctru dugc nudi hoat hoa trén méi truong LB trong 24 gid sau d6 chuyén
sang mdi truong Burk dé nghién ctru danh gia anh huéng cia nguon carbon, nhiét 3§ va pH den kha
néang sinh truong cua ching vi khuén tuyén chon. Gié tri ODgyo ban dau cua tat ca cac thi nghiém déu
12 0,1, 1ay mau ¢ thoi di€ém 24 gid nudi va do gia tri ODeoo d€ danh gia toc d6 sinh truong.

2.2.6. Phuong phdp xir Ii dat trong ngé

DAt vuon rau léy tai Hoai Pirc, Ha No61 duoc séy kho, nghién nho, khir trung 2 lan & nhiét do
121°C trong 30 phut. Khoang cach giita 2 1an khtr tring 1a 24 gid. Dat sau khi khir tring duoc sdy
kho & 65°C, sau do tron v6i so dira (dd khir tring) véi ti 16 5 dit : 1 so dira (khéi luong : khdi
lwong). Can 6 kg hdn hop dit va so dira cho vao cac chau kich thude 60 x 20 x 16 cm.

2.2.7. Thiét ké thi nghiém ddnh giG anh hwéng ciia cic ching vi khudn tuyén chon dén suw sinh
truong cua cdy ngo non

Pét sau khi duge xur Iy s& dugc chia vao cac chdu va thiét ké thi nghiém theo hai cong thiic
(CT): CT1: mau dbi chimg (khong bd sung vi khudn) bd sung 30 ml nude mudi sinh 1i v6 tring;
CT2: b6 sung 30 ml dung dich hai chung vi khuan c¢b dinh dam T22 va T27 di duoc li tim va hoa
trong nudc mudi sinh 1i dé dat mat do 11x10° CFU/ml.

Mbi cong thire thi nghiém duoc 1ap lai ba lan (ba 16). MG&i 16 thi nghiém dugc trdng 10 hat ngd
dd nay mam. Cac chau ciy duoc dé trong phong nuéi cdy, nhiét 46 25°C va ché do chiéu sang 12
gio/ngay. Tudi nude vo tring 2 1an/ngay vao budi sang va budi chiéu.
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Theo ddi danh gia téc d6 sinh trudong (chiu dai than 14 va chidu dai 1) va dic diém cua ciy
ngo o cac CT thi nghiém sau bon tuan thi nghiém. Cac so6 li¢u thu dugc dugce xt ly thong ké dya
vao phan mém SPSS.

2.2.8. Xdc dinh nong dp NH,"

Nong do NH," trong mdi trudng nudi cdy duge dinh luong theo phwong phap Nessler [15].
Dich nuéi cdy dugc li tim véi toe do 10.000 vong/phut, sau d6 pha lodng va phan tng v6i dung
dich Nessler rdi do mat do quang & budc séng 420 nm. Dung dich NH4Cl dugc str dung dé xay
dung dd thi chuan.

3. Két qua va ban luin
3.1. Két qua phén ldp va tuyén chon vi khuén cé dinh dam

Moi truong Ashby 1a méi truong chira cac mudi vo co va ngudn carbon 1a manitol nhung
thiéu ngudn nitrogen. Vi khuén cb dinh dam c6 thé ¢6 dinh nitrogen trong khi quyén, do do6
chung co thé sinh trudng va phat trién trong mdi truong Ashby. Sau 5 ngay phan 1ap, trén bé mit
cua moi truong Ashby da xuét hién mot sd khuan lac vi khuén, nhitng khuén lac nay da duoc céy
tach trén moi trudng MPA va thu duoc 29 chung thuan.

Dé co thé ap dung trong thuc tién, ching vi khuan tuyén chon khong nhiing phai c6 kha ning
¢ dinh nitrogen ma can phai sinh truong dugc trong cac diéu kién moi truong khac nhau, st
dung dugc nhiu ngudn carbon khac nhau. Vi vdy, 29 ching vi khuén tuyén chon di dugc nudi
cdy trén moi truong Burk co bd sung cac ngudn carbon khéc nhau la glucose, manitol hodc ri
duong. Hai chung vi khuan ki hiéu T22 va T27 déu sinh trudng t6t trén ba ngudn carbon thir
nghiém nén da dugc lua chon dé nghién ctru danh gia kha nang ¢6 dinh dam.

Két qua & Hinh 1 cho thiy ca hai ching vi khuan T22 va T27 déu c6 kha ning c¢b dinh
nitrogen tot. Nong d6 NH4™ trong mdi trudng nudi cdy ching T22 dat gia tri cao nhat la 24,9
mg/L & thoi diém 24 gio nudi. Nong d6 NH4* trong mdi truong nudi cay chung T27 ting dan
trong qua trinh nudi va dat gia tri cao nhat 1a 25,3 mg/L tai thoi diém 48 gid nudi, sau d6 giam
nhe & thoi diém 60 va 72 gio.
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Hinh 1. Kha ndng c6 dinh dam ciia hai ching vi khudn tuyén chon
3.2. Diic diém hinh thdi va két qud dinh loai hai chiing vi khudn tuyén chon

Khuén lac ciia ching T22 c¢6 dang hinh tron, mau trang sira, 16i & tam, té bao chung T22 c6
dang hinh que. Chung T22 thugc nhom vi khuén Gram duong, tao bot khi khi cho phan tmg v6i
H,0; chirng t6 c6 hoat tinh catalase, khong c6 kha nang phan giai phosphate khé tan. Khuan lac
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ctia ching T27 hinh tron, mau tring trong, bé mit bong, nhay, té bao c¢6 hinh tryc khuan ngin.
Chung T27 thuéc nhom vi khuan Gram 4m, hoat tinh catalase duong, chung vi khudn nay c6 kha
nang phan gidi phosphate kho tan.

Két qua so sanh trinh ty doan gene 16S rRNA cuia hai chung T22 va T27 voi cac trinh tu da
dugc cong b trén ngan hang gene cho thdy chung T22 (ma s6 Genbank: PP647371) c6 quan h¢
gan giii voi cac loai thudc chi Bacillus, chung T27 (mi sd Genbank: PP647372) la mt loai thuge
chi Azotobacter (Hinh 2). Cac nghién ctru trude d6 da chi ra raing mot sé ching vi khuan thudc
chi Bacillus va Azotobacter déu c6 kha ning ¢ dinh dam [16], [17]. Ha va Chu da phan 1ap duoc
mot sé ching vi khudn c6 kha ning c6 dinh dam tir dat nong nghiép thu tai Hung Yén, trong d6
¢6 chung vi khuan Bacillus subtilis NFBR1 ¢ kha ning ¢6 dinh dam véi nong d6 NH,* trong
moi trudng nudi cy 1a 6,9 mg/L; hai chung NFBR3 va NFBMS5 thudc chi Azotobacter cb kha
ning téng hop NH4" voi ndng d6 1an luot 1a 18,85 va 17,32 mg/L [16]. Trung binh loai vi khuén
Azotobacter chroococcum c6 kha nang tong hop NH," trong khodng tir 3,5 dén 29,4 mg/L [17].
Trong nghién ctru nay, hai ching vi khuén Bacillus sp. T22 va Azotobacter chroococcum T27 ¢
kha nang tong hop NH4" v6i nong do lan luot 13 24,9 mg/L va 25,3 mg/L. Két qua cho thdy hai
chung vi khuén tuyén chon thudc nhom vi khuan c6 kha ning ¢6 dinh dam thudc nhém cao so véi
cac nghién cuu trudce do.

- Azotobacter armeniacus BH-7 (OP978160)
Azotobacter chroococcum pwl (0Q860050)
96%

Azotobacter chroococcum P205 (MK567896)
96%

T27 (PP647372)

L Azotobacter beijerinckii G7 (AB429527)

Bacillus proteolyticus CGM30 (MW090757)

T22 (PP647371)

100%
—_ Bacillus cereus PL316 (OL824914)
100%

0.02 Bacillus subtilis 22 (FJ435215)

Hinh 2. So do phdn loai hinh cdy dwoc xdy dung dira trén trinh tu gene 168 RNA thé hién méi quan hé
gitta hai chiing nghién ciru véi cac loai gan dwoc cong bo trén GenBank

3.3. Anh hwéng ciia nguén carbon, nhi¢t dp va pH dén sw sinh truéng ciia hai chiing vi khudn
tuyén chon

Anh huéng cta ngudn carbon dén sy sinh truong cua hai chung vi khuan tuyén chon da duoc
nghién ciru. Két qua cho thiy ca hai chung vi khuan tuyén chon déu phat trién tot nhat khi sir
dung ngudn carbon 1a ri dudng, tiép theo 1a glucose va cudi ciing 13 manitol. Gia tri OD600 cao
nhit ciia ching T22 va T27 lan luot 14 2,11 va 1,69 khi nudi trén méi trudng c6 chira ri duong
(Hinh 3A). Ri dudng 14 loai co chat phirc tap, bén canh cac phén tir dudng trong ri dudng con co
chira cac chat dinh dudng khac pht hop véi sy sinh truéng cta hai ching vi khuan tuyén chon
nén gia tri OD thu dugc la cao nhit.

Két qua ¢ Hinh 3B cho thy su sinh truong ca hai ching vi khuan tuyén chon déu tang khi
tang dan nhiét 46 nudi ciy va dat gia tri cuc dai 1a 1,36 (chung T22) va 1,35 (chung T27) ¢ 30°C,
sau d6 giam dan khi tang nhiét do 1én trén 30°C. Nghién ciru cia Mukhtar va cong su dbi véi mot
sO ching vi khuan thudc chi Azofobacter ciing cho két qua twong tw, cic chung vi khuan
Azotobacter nghién ciru déu phat trién t6t ¢ nhiét 6 30°C [11].

Anh huéng cia pH ban dau dén sy sinh trudng cua hai chung vi khuén tuyén chon dugc thé
hién trong hinh 3C. Két qua cho thy ca hai ching vi khuan tuyén chon déu sinh truéng tét nhat &
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diéu kién pH trung tinh (khoang tir 6,5 dén 7,5). Trong d0, gi4 tri ODgoo déu cao nhit & pH 7, ddi
v6i chimg T22 1a 1,48 va ching T27 1a 1,39. Két qua nghién ciru nay ciing gin tuong tu véi
nghién ctru trude d6 cia Mukhtar va cong su, cac chung vi khuan Azotobacter ciing phat trién tot
nhat ¢ pH tir 7,0 d&én 8,0 [11].

2.5 1.6
A mT22 W17 B =T22  WT27
2.0
1.2
o 1.5
g
g S 038
1.0 2
=]
05 0.4
0.0 0.0 II
Glucose Manitol Ri duong 20 5 40
Ngudn carbon Nhiét do (°C)
1.6
C mT22 mT27
1.2
>
S
2 0.8
g8 o
0.0
5.0 5.5 6.0 6.5 7.5 8.0 8.5 9.0
pH

Hinh 3. Anh huong cua cac nguon carbon khdc nhau (4), nhiét do (B) va pH (C)
dén s sinh trieong ciia hai ching vi khudn tuyén chon

3.4. Nghién ciru dinh gid sw anh hwéng ciia hai chiing vi khudn tuyén chon dén sinh truéng
cua cdy ngo

Thi nghiém danh gia anh huéng cua hai ching vi khuan tuyén chon Bacillus sp. T22 va
Azotobacter chroococcum T27 dén sinh truéng cua cdy ngd non da duoc thyuc hién. Két qua quan
st cay ngo trong bon tuan thi nghiém cho thay: cay ngd & cong thirc dbi chimg (CT1) c6 14 hoi
vang va mong, than manh va yéu hon so véi cac cdy ngd & cong thirc thi nghiém (CT2) (Hinh 4).
Sau 4 tuan thi nghiém, chidu cao trung binh cua ciy ngd & cong thirc ddi chimg 1a 38,43 cm, trong
khi d6 chiéu cao trung binh cta cay ngd ¢ cong thuc thi nghiém la 46,64 cm. Nhu vay cong thirc o
b6 sung hai ching vi khuan tuyén chon da cao hon so véi cong thirc d6i chimg 8,21 cm. Mic du
kich thude cia cdy ngd ¢ cong thire thi nghiém cao hon cong thie dbi chung, tuy nhién sy sai khac
nay chua co y nghia thong ké (Hinh 5). Nhu vay viéc bd sung hai ching vi khuan tuyen chon méi
chi thé hién xu hudng tac dong t6t ctia vi khuan 1én cay ngd thi nghiém chr chua thé hién sy khac
bi¢t co y nghia thong ké dén sy sinh trudng ciia cdy ngd sau bon tuan thi nghiém. Viéc bd sung hai
ching vi khuan tuyén chon khong chi kich thich cdy ngd sinh truong va con kich thich su sinh
truong cua ré ngd. Kich thudc ciia ré cay ngd trong cong thirc thi nghiém (24, 13 cm) cling dai hon
50 v6i 1& cay ngd & cong thire dbi chimg (17,9 cm). Su sai khac vé kich thude ré giita hai cong thire
thi nghiém 13 6,23 cm, su sai khac nay c6 y nghia thong ké va thé hién xu hudng tac dong t6t cua
hai chiing vi khuan tuyén chon dbi vé6i sy sinh truong cta ré ngo.
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Két qua thu duoc trong nghién ciru ndy ciing twong tw nhu két qua thu dugc trong nghién ciru

trude day cua Mukhtar va cong sy [11]. Kich thudce thén cua cay ngd duoc trong trong dat co bd

sung té bao vi khuan thudc chi Azotobacter cao hon nhiéu so véi cdy ngé trong trén dat khong

dugc bo sung vi khuan: cu thé kich thudc cdy ngd trong cong thirc thi nghiém dao dong trong
khoang 183-197 cm, cao hon nhiéu so véi cong thirc dbi ching (109 cm).

4. Két luan

Nghién ctru da phan lap va tuyén chon dugc hai chung vi khuan (T22 va T27) c6 kha nang cb
dinh dam. Chung vi khudn T22 1a vi khuén Gram duwong va thudc chi Bacillus, chung vi khuin
T27 1a vi khudn Gram am va 1 mot chung thudc loai Azotobacter chroococcum. Ching
Azotobacter chroococcum T27 khong chi c6 kha ning ¢6 dinh dam ma con c¢6 kha ning phén gidi
phosphate khé tan. Két qua thir nghiém trén cay ngd cho thay, hai ching vi khuan T22 va T27 thé
hién tac dong kich thich sinh truong ddi véi cdy ngd thi nghiém. Hai chung vi khuin nay c6 thé
sir dung dé tao ché pham phan bon sinh hoc nham kich thich sinh truong & thyc vat.
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