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Danh gi4 kha nang kich thich tang truong

thuc vat cua hai chung Pseudomonas

phan 1ap tir viing ré cay bap

Chu Nguyén Thanh, Nguyén Yén Nhi, Pao Ngoc Piép, Tran Thi Hoai Bao,
Hoang Thi Thanh Minh, Bui Van L¢

Tém tit—Vi khuin ving ré kich thich ting truwéng
thuc vat (Plant growth promoting rhizobacteria —
PGPR) la nhirng vi khuin phan b ty do trong dit,
trén bé mit ré hodc cong sinh bén trong ré, cé6 kha
ning thic diy ting truéng thwe vat va irc ché bénh
thwe vat. Muc tiéu cia nghién ciu nay la danh gia
tiém niing kich thich sy ting truong thuc vat cia 2
ching vi khuin thudc chi Pseudomonas. Cac thir
nghiém in vitro cho thiy ca 2 chiing déu c¢é kha ning
¢b dinh N, hoa tan P, sin sinh phytohormone (IAA
va GAy), cii thién ti 1¢ ndy mim va cdc thong so ting
truéng cia Arabidopsis thaliana. Trong diéu kién nha
lwéi, cac thong sb ting trwéng cia ciy bip khi dwoc
xit 1y vi khudn (trong lweng twoi cia chdi, trong
lwong khod ciia ré, ham luwgng chlorophyll) ciing gia
ting ¢6 y nghia so véi ciy doi chirmg khong xir Iy vi
khuin. Két qua nghién ciru chirng t6 2 chiing vi
khuin dwge khio sat 1a nhitng chiing vi khuin c6
khi ning kich thich ting trwéng thuc vét, cho thiy
tiém ning cia ching trong thwe hanh néng nghiép
bén virng.

Tir khéa—Arabidopsis thaliana, cdy bip, ¢6 dinh
N, hoa tan P, san sinh phytohormone, PGPR,
Pseudomonas

1 GIOI THIEU

Trong qua trinh canh tac hién dai, viéc str dung
qua muc phan bon hoéa hoc, dic biét la
nitrogen va phosphorus, dan téi tinh trang 6 nhiém
dat, khong khi va nuéce. Bén canh do, viéc san xuat
phan bén hoa hoc gop phan lam can kiét cac ngudn
tai nguyén khong tai sinh nhu dau mé va khi tu
nhién (dugc sir dung dé san xudt phan bon) va giy
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ra nhimg mdi nguy hiém cho con nguoi va méi
truong [1]. Do do, viéc nghién ctru tim ra nhitng
gidi phap thay thé va van duy tri san luong nong
san, than thién voi méi truong 1a van d& cip
bach. Vi khudn ving ré& kich thich ting trudng
thue vat (Plant Growth Promoting Rhizobacteria
— PGPR) la nhém vi khudn cu tra ¢ ving ré va
c6 kha ning anh huong tich cuyc dén su ting
truéng cia thyc vat. Nhitng vi khudn nay tham
gia vao cac hoat dong cua hé sinh thai dat gop
phan gitp hé sinh thai tr& nén ning dong dé
chuyén hoa chét dinh dudng trong san xudt nong
nghiép. Nhiéu nghién ciru cho thady PGPR 1a mot
giai phap tiém ning thay thé hoa chat nong
nghiép (phan bon va thude bao vé thuc vat) trong
viéc kich thich sy ting truéng ctia ciy trong.
PGPR kich thich sy phat trién cua thuc vat lién
quan dén su hinh thanh cAu trac cua dat, phéan
huy chét hitu co, tai ché cac nguyén tb thiét yéu,
hoa tan cac chat dinh dudng khoang, san sinh cac
chit diéu hoa ting truong thyc vat, phan huy cac
chét 6 nhiém hitu co, kich thich su phat trién cta
18, kiém soat sinh hoc dit va cdc mam bénh hai
cdy trong, kich hoat cac co ché khang stress phi
sinh hoc (khang han, khang min, chdng chiu
nhiét do thép, chéng chiu véi cac kim loai ning
va cac chit 6 nhiém khac ¢ ndng do cao). Hon
nita, ung dung PGPR lam gidm viéc st dung
phan hoa hoc va tiét kiém vé& mit kinh té, dem lai
loi ich méi trudng va giam chi phi san xuat [1, 2].

Cac PGPR nbi bat gdm thanh vién cia cac
chi Arthrobacter, Azoarcus,
Burkholderia,
Gluconacetobacter, Herbaspirillum, Klebsiella,

Azospirillum,
Bacillus, Enterobacter,
Paenibacillus, Pseudomonas, Serratia, ... [1-2].
Céc vi khuan nay c6 thé phan 1ap tir ving ré cua
cac loai thyc vat khac nhau, dit hodc nudc. Tuy



TAP CHI PHAT TRIEN KHOA HQC & CONG NGHE: 39
CHUYEN SAN KHOA HQC TU NHIEN, TAP 2, SO 2, 2018

nhién, viéc sang loc va tuyén chon cac chung cé
hoat tinh cao va on dinh dé img dung vao san xuat
can nhiéu thoi gian va cong suc. Trudc d6, nhom
nghién ctru da phan 1ap duoc 18 ching vi khuan tir
ving 1é cua 6 loai thuc vat tai cac tinh Nam Bo [3].
Chung t6i da danh gia kha nang kich thich tang
truong ciia 2 trong s6 18 chung vi khuan di dugc
phan 1ap va tuyén chon. Hai ching vi khuan duoc
dinh danh, khao sat mot sd cac hoat tinh sinh hoc
¢6 lgi cua chung, déng nuoi céy v6i thue vat nhim
danh gia kha nang kich thich tang trudng thyuc vat,
huéng toi viée phat trién ché pham vi sinh c6 hi¢u
qua cao trong thyc hanh nong nghiép.
2 VAT LIEU VA PHUONG PHAP

Vit liéu

Chung vi khuan: Hai chung vi khuan P112 va
P113 duoc phan lap tir ving dat quanh ré& cay bap
(Zea may L.) thu ¢ Tay Ninh st dung moéi trudng
King’s B. Vi khuan dwoc lwu giit dai han ¢ -70°C
trong dung dich chura 15% glycerol.

Hat giéng thyuc vat: Hat 4. thaliana dong Col-
0, hat giéng bap nép lai MX6 (cong ty C6 Phan
Gidng Cay Trong Mién Nam).

MB& ta dinh danh vi khuin

Duya vio ddc diém hinh thai khuan lac, hinh
thai t& bao va mot sb dic diém sinh hoa co ban, tién
hanh dinh danh so bo theo huéng din ciia phan
mém ABIS online. Déng thoti, trinh ty 16S rDNA
cta vi khuan duoc xac dinh va so sanh véi co so dit
liéu trén NCBI. DNA vi khuén duoc tach chiét st
dung QIAamp® genomic DNA kit cua hing
Qiagen. Trinh tu 16S rDNA duogc khuéch dai bang
cap moi 27F va 1492R; thanh phan phan tng bao
gdbm: Pém PCR (1X), MgCl, (2,5 mM), hdn hop
dNTP (800uM), primer (0,5 uM), Tag DNA
polymerase (1U), DNA vi khuan (100ng); chu trinh
nhiét: 95°C/10 phat, 35 chu ky (95°C/30 gidy —
55°C/30 giay — 72°C/1 phut), 72°C/5 phut [4]. San
pham PCR dugc tinh sach sir dung QIAquick PCR
Purification Kit ciia Qiagen, sau d6 dugc giai trinh
tu boi cong ty IDT, trinh ty dugce so sanh véi co s&
dir liéu ctia NCBI sur dung cong cu BLAST.

Khao sat cac dic diém c6 lgi ctia vi khuan trong
dieu kién in vitro

Kha ndng c¢6 dinh dam dwoc xac dinh bang
phuong phap nuoi cay vi khuan trén moi truong

malate vo dam [5], ghi nhén kha nang hinh thanh
khuén lac va 1am d6i mau méi trudng nudi cay.

Kha nang hoa tan lan dugc quan sat boi sy
xuit hién ctia vong tan Ca3(POs), trén moi
truong Pikovskaya’s agar sau 3 ngay nudi cdy &
30°C [6]. Déng thoi, kha nang hoa tan Ca3(POs),
trong dich nuéi cdy duoc dinh luong bang
phuong phap Molybdo Vanadate theo tiéu chuén
Viét Nam (TCVN 5815).

Kha nang san sinh phytohormone (IAA va
GA,) dugc xac dinh bang cach nudi cdy lic vi
khuan (150 rpm) trong mdi trudng Tryptone
Soya Broth (TSB). Sau 7 ngay, sy san sinh [AA
trong dich nudi céy duoc phat hién va dinh luong
bang phuong phip so mau voéi thude thu
Salkowski & budc song 520 nm [7-8]; sy san
sinh GA; dugc dinh lugng bang phuong phap ly
trich trong ethyl acetate va do do hap thu & budc
song 254 nm [9-10].

Khio sat kha ning kich thich niy mam ciia vi
khuén 1én hat A. thaliana trong diéu kién in
vitro

Vi khuan dugc ting sinh qua dém trén moi
truong TSB, téc do 1ic 100 vong/phut, 30°C. Ly
tam thu sinh khdi va pha lodng huyén phu sao
cho gia tri ODggo dat khoang 0,1 (twong dwong
v6i khoang 10°CFU/ml). Hat A. thaliana dugc
khir tring bang hdn hgp sodium hypochorite 5%
(v/v) va triton X-100 0,1% (v/v) trong 5 phut,
sau d6 rira lai 5 lan véi nudc cat khir trung.
Ngam hat trong huyén phu vi khuan 2 gio trude
khi cay 1én gidy loc dugc lam 4m bang nudc cat
vO trung hodc moi truong khoang MS Y. Ti 1€
nay mam duoc ghi nhan sau 3 ngay.

Thir nghiém kha nang kich thich tang trwéng
ciia vi khudn trén cAy mé hinh A. thaliana
trong diéu Kién in vitro

Chon cac hat A4. thaliana khée manh va
dong déu, khir trang rdi gieo trén modi trudng
MS Y4, 1,25% sucrose, 1% agar, pH 5,8 cho téi 4
ngay tudi. Dung tim bong vé trung cdy vi khuén
cach dau mut ré 2,5cm nhu dd mo ta trude d6 béi
R Ortiz-Castro [11]. Pong nudi cay ¢ diu kién
16 gid sang/8 gio toi, nhiét do 25°C. Sau 12
ngdy, ddnh gid sy phat trién cta cdy dua trén
trong lugng twoi cua ré va choi.
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Thir nghiém hiéu qua thic diy ting truwéng cia
vi khuén trén giéng bip lai MX6 trong nha luéi

Hat gidng bap nép lai MX6 dugc cho nay nim
qua dém trén bong gon 4m va gieo trén bau dit dén
5 ngay tudi. Chon 30 cdy con phat trién dong déu,
trong d6 15 cay dugc trong vao chau chira Skg dat
dd bd sung vi khuan & ndéng do 107 CFU/g dét va
15 cay duoc trong vao chiu khong bd sung vi
khuan (nghiém thirc d6i chirng). Panh gia tac dong
ctia vi khuan 1én sy ting truéng va phat trién ciia
cdy so voi nghiém thic ddi ching & cac chi tiéu:
trong lugng twoi cua choi, trong luong kho cua ré,
ham Ilugng chlorophyll va protein trong la.
Chlorophyll dugc tach chiét va dugc xac dinh ham
luvong bang phuong phap dwoc md ta bdi Arnon
[12]. Ham lugng protein tong sb trong 14 duge xac
dinh bang phuong phap Bradford [13].
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Xir li thong ké

Céc thi nghiém dugc 1ap lai 3 lan. Su khac
biét c6 y nghia cua cac gia tri trung binh dugc
xac dinh bang thir nghiém t-test. Cac phan tich
thong ké duoc xir Iy bang phin mém GraphPad.

3KET QUA VA THAO LUAN

M6 ta va dinh danh

Dua trén hinh thai khudn lac, hinh thai té
bao va mot sé dic diém sinh hoa co ban cua 2
chung vi khuin (Bang 1), c¢6 thé xac dinh 2
chung vi khuin da phan l4p thudc chi
Pseudomonas. Mot phan trinh tw 16S rDNA
(khoang 1200bp) cua 2 ching vi khuan da duoc
xac dinh. Két qua tim kiém trinh ty tuong dong
trén NCBI cho thiy d6 twong dong trinh tu dat
99% voi Pseudomonas sp. RHS 07.

Bang 1. Dic diém hinh thai, sinh héa va d6 tuong ddng trinh tyr 16S rDNA ctia 2 chiing vi khuin

Chiing P112 Chiing P113

bic diém khuén lac

Tron, 131, bo déu, ria mong, mau
tréng duc, dudng kinh 1-3mm

Tron, 101, bd déu, mau vang duc,
duong kinh 1-3mm, tiét séc tb
mau vang xanh va phat sang &

bude song 363nm

Nhudém Gram Mau hdng Mau héng
"S Hinh dang té bao Que, ngén, t& bao don. Que, ngén, t& bao don.
= Hinh thite ho hép Hibu khi tuy ¥ Hiéu khi
;-,J Kha nang di dong + R
% Kha nang lam tan huyét
) Tang trudng o 4°C - -
s 5 Tang truong & 41°C + +
E‘ E Tang truong trén MacConkey + +
= : Kha nang sinh H2S - -
§= E Kh4 néng sinh Indol - -
g E Khd nang khtr nitrate + +
k- é ADH n .
& s LDC + +
2 OoDC + +
g ONPG - -
= Hoat tinh Oxidase + +
M§ Kha nang phéan giai tinh bot - -
E Kha nang phan giai gelatin - -
a Kha nang phan giai lecithine + +
Hoat tinh Urease - -
L—Arabinose + +
Citrate + +
Glucose + +
Myo—Inositol + +
Mannose + +
Manitol + +
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Sucrose + +
Xylose + +
Loai tuong cén trén Pseudomonas sp. RHS 07 Pseudomonas sp. RHS 07
% twong ddng 99 99
Accession KM977836.1 KM977836.1

Cic dic diém c6 lgi cho ciy trong clia hai
chiing vi khuin

Két qua thi nghiém khao sat kha ning c6 dinh
N, hoa tan lan, sinh tong hop IAA cua 2 ching vi
khuan dugc thé hién trong Hinh 1.

Két qua cho thay ca 2 chiing str dung trong thi
nghiém nay déu c6 kha ning ting truong trén moi
truong vo dam. Trong khong khi, N chiém t&i 78%
nhung thyc vat khong thé su dung duwoc dang N
nay. Nho phirc hop enzyme nitrogenase ctia mot s6
nhém vi khuan, N khong khi ¢6 thé chuyén doi
thanh dang amoni, cung cép nguén N cho vi khuan

sinh truéng, mot phan san phdm duoc vi khuén tiét
ra ngoai moi truong dudi dang cac hop chat amoni
lam thay d6i pH va c6 thé nhan biét nho sy chuyén
mau mdi truong nudi cdy. Trong ty nhién, hoat
dong ¢ dinh N cua cac nhom vi khuén 1a ngudn
cung cip N chu yéu cho thuc vat. Kha ning c¢b dinh
dam duoc tim thdy & rat nhiéu chi vi khuan ving ré
nhu  Rhizobium,
Acetobacer, Enterobacter,
Burkholderia, Diazotrophicus va Cyanobacter [1].

Azospirillium,  Azotobacter,

Pseudomonas,

Hinh 1. Kha ning ting truéng trén méi truong vé dam (A) trong do A-1: Béi chimg (E. coli), A-2: Pseudomonas sp. P113,
A-3: Pseudomonas sp. P112; kha ning hoa tan phosphate (B) véi B-1: Bbi ching (E. coli; B. cereus; S. aureus), B-2:
Pseudomonas sp. P113, B-3: Pseudomonas sp. P112 va phan tmg mau véi thube thir Salkowski (C) ciia vi khuén trong d6 C-1:
MBoi trudng khéng cdy vi khuén, C-2: Dich nuédi cdy Pseudomonas sp. P113 , C-3: Dich nudi ciy Pseudomonas sp. P112



42 SCIENCE AND TECHNOLOGY DEVELOPMENT JOURNAL-

Cung v6i N, P ciing 1a mot nguyén té thiét
yéu cho sy sinh truong cia thuc vat. Mic du mot
luong 16n P ludn c6 trong dat nhung ching & dang
khoé hép thu béi thue vat. Rat nhiéu vi khuin ving
r& duoc goi 1a nhitng vi khuin hoa tan 1an c6 thé
chuyén doi P tir dang kho tan thanh dang d& hap
thy. Co ché hoa tan cac dang phosphate kho tan
dugc cho 1a lién quan dén sy giai phong proton va
cac acid hitu co trong qua trinh bién dudng cua vi
khuén. V& mat thuc nghiém cé thé nhan biét kha
nang hoa tan cac dang phosphate kho tan nho sy
hinh thanh vong phan giai xung quanh khuan lac
trén moi truong thach PKV (Hinh 1B). Két qua thi
nghiém cho thdy, sau 5 ngay, ham luong
Ca3(PO4): hoa tan boi Pseudomonas sp. P112 va
Pseudomonas sp. P113 lan lwot 1a 1079 va
88,2ug/ml. Két qua nay tuwong ty bao céo cua
Jayadi va cong su (2013) véi Iuwgng phosphorus
hoa tan cao nhat 1én dén 87,59ug/ml [14]. Trong
khi do, bao céo cua Oteino va cong sy (2015) cho
thidy kha ning hoa tan 1in ciia mot s ching
PGPR dao dong & mirc tir 85 pg/ml va cao nhét co
thé dén 1312pg/ml [1-2, 15].

Rét nhiéu PGPR co6 khd niang san sinh IAA
trong diéu kién in vitro khi méi truong nudi ciy
dugc bd sung tryptophane. Trong thi nghiém nay,
chung P112 va P113 san sinh luong IAA lan luot
1a 171pg/ml va 70ug/ml sau 7 ngay nudi ciy trén
mdi truong TSB b sung 0,1g/L tryptophane. Kha
ning san sinh TAA cua 2 ching vi khuan duoc
khao sat 1a twong dbi cao so voi mot sé cong bd
truéc d6. Chiang han, 10 chiung Pseudomonas
duoc khéao sat boi Kamble va cong su (2015) san
sinh IAA trong khoang tir 21,5 — 81,8ug/ml [16].
Trude do, Igbal va cong sy (2013) da sang loc
duoc chung Pseudomonas c6 kha nang sinh IAA
lén t6i 110pg/ml sau 3 ngay nudi ciy [17]. IAA
déng mot vai trd quan trong trong sy tuong tac
gitta thyc vat va vi khudn. Hormone niy anh
hudng dén su phan chia, kéo dai va biét hoa té
bao; gia tang ti 1¢ xylem va sy phat trién bo ré;
anh huong dén quang hop va kha ning khang voi
mot sd diéu kién stress [1-2]. Cac gene sinh tong
hop TAA vi khuén c6 thé dinh vi trén nhiém sic
thé vi khuan hodc trén cac plasmid va do d6 co thé

NATURAL SCIENCES, VOL 2, ISSUE 2, 2018

anh huong dén kha ning tong hop IAA. Khi cac
gene nay dinh vi trén plasmid, ching c6 thé ton tai
v6i s6 lugng ban sao 16n dan dén gia ting lugng
IAA dugc tong hop [2].

Bén canh IAA, nhiéu cong trinh nghién ciru
cling da chiing minh kha nang san sinh GA; cta
mot s6 PGPR. Két qua thi nghiém cho théy, 2
chung P112 va P113 san sinh lugng GA, lan luot
la 46,4pg/ml va 6,23pg/ml. Trude d6, G.P. Kumar
va cong su (2015) ciing da phan 1dp va khao sat
trén 75 ching Pseudomonas, ham lugng Ga, trong
dich nudi cay vao khoang 14,6-47,3ug/ml [10].

Nhu vay, ca 2 ching vi khuan dugc khao sat
déu c6 kha nang cb dinh dam, hoa tan phosphate
va san sinh cac chét diéu hoa sinh truong thyuc vat.
Xir Iy vi khuin gitip cai thién ti 1¢ niy mam
cia hat A. thaliana

Ti 1¢ ndy mam cua hat A. thaliana duoc quan
sat trong khoang 72 gio sau khi xir 1y véi vi
khudn, nghiém thirc ddi chuing dugc xir ly véi
nude cat vo trung. Trén gidy loc tim nudc cat, ty
1¢ nay mam trung binh ciia nghiém thirc xtr 1y voi
chung P112 dat 45% va chung P113 dat 78%, cao
hon nhiéu lan so véi nghiém thire ddi ching chi
dat 13,5%. Trong khi d6, trén gidy loc tim dung
dich khoang MS Y ciing cho thdy kha ning cai
thién ti 16 nay mam cua vi khudn nhung mic do
chénh 1éch so voi d6i ching khong qua 16n. Cu
thé, ti 1& nady mam lan luot dat 82% va 93% khi xir
1y v6i P112 va P113, trong khi déi chimg dat
70%. Co ché kich thich su nay mam duoc st dung
b6i vi khudn hién van chua duge lam rd. Mot sb
bao cao cho rang no lién quan dén kha ning sinh
tong hop phytohormone cua vi khuan, dién hinh
nhu bao cdo cua B. Sasirekha va cong sy [8]. Bén
canh d6, cling co nhitng bao cdo cho thdy ham
lugng phytohormone sinh ra bai vi khudn ¢ thé
lam giam kha ning niy mam cua thyuc vat [18].
Trong thyc té, vi khuan c6 thé c6 anh huong khac
nhau dén sy nay mam cua cac loai thuc vat khac
nhau. Déng thoi, mat d6 vi khuan va thoi gian xu
ly ciing can phai dugc tdi wu hoa cho ting loai
thuc vat trudce khi ap dung.
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Hinh 2. Anh hudng cta vi khuan 1én ti 16 nay mdm ctia hat va sy phat trién & giai doan cdy con. Ti 1& niy mim ciia hat trén gidy
loc dwoc 1am 4m bang nude ct (A) va dung dich MS V4 (B).Ciy con sau 3 ngiy gieo khi dugc xir 1y v6i nude cat (C),
Pseudomonas sp. P113 (D) va Pseudomonas sp. P112 (E)

Pong nudi ciy véi vi khuin gidp gia ting trong
lwong ré& va chdi ciia A. thaliana

R Ortiz-Castro da chi ra A. thalina 1a mo
hinh hiéu qua va nhanh chéng dé danh gia kha
ning thuc ddy ting truong cua cac PGPR [11].
Thi nghiém nay sir dung mé hinh doéng nuéi ciy
ctia R Ortiz-Castro, két qua cho thdy ca 2 ching vi
khuan déu c6 kha ning kich thich sy ting truong
1& va chdi cta A. thaliana rd rét so v6i dbi ching.
Cu thé, trong lugng tuoi cua 1é va chdi & nghiém
thirc xir 1y véi ching P112 1an luot gp khoang
4.9 1an va 2,5 14n so véi nghiém thirc ddi chirng.

Trong lugng tuoi cla chéi

(mg)
20 - ok ok K ok K
=
T
15 = e
10 A
5
o T T T
B8 chimg Pseudomonas Pseudomonas

P113 P112

Twong ty, & nghiém thic xt 1y voi ching P113,
gié tri trong lugng tuoi ciia ré va chdi lan luot gap
khoang 4,1 l4n va 2,3 1an so voi nghiém thirc ddi
chimg. Khi duge xir Iy voi vi khuéan, ré cy cé
chiéu hudéng han ché kéo dai, thay vao do la su
tang cuong sd lwong ré bén ciing nhu phat trién
manh hé thong 1ong ré& (dir liéu khong duge thé
hién). Sy thay d6i nay lam gia ting dang ké dién
tich bé mat ré, tir d6 anh huong tich cuc dén sy
hap thu chat dinh dudng va kéo theo sy ting
truéng manh cia chdi so véi nghiém thirc khong
xir 1y vi khuan.
Trong lvong twoi cha ré
(mg)
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B8l chimg

Pseudomaonas Pseudomonas
P113 P112

Hinh 3. Anh hudng cta vi khuan 1én sy tang truong cia A. thaliana sau 12 ngay dong nudi ciy (****) chi ra su khac biét co ¥
nghia théng ké so véi déi chimg (p-value <0,0001). Thanh sai s6 hién thi d6 léch chuén ciia trung binh (SEM)

Anh hwéng cia vi khuin 1én sy sinh truwéng
phat trién clia cAy bip trong nha lwéi

Sau khi ching minh duoc tiém ning thuc day
ting truong cia 2 chung vi khudn qua cac thi

nghiém in vitro, chung toi tiép tuc danh gia trén
mb hinh cdy bap trong diéu kién nha ludi. Két qua
thu duoc sau 21 ngay gieo cdy thé hién trén Hinh 4.
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Hinh 4. Anh huéng cta vi khuén 1én sy ting truong ciia cy bip sau 21 ngay tudi. (****) chi ra sy khac biét co ¥
nghia théng ké so v&i dbi ching (p-value <0,0001). (*) chi ra sy khac biét c6 ¥ nghia thong ké so véi ddi chimg (p-
value <0,05). (ns) chi ra su khac biét khong c6 ¥ nghia thdng ké so voi dbi chimg (p-value >0,05). Thanh sai s6 hién
thi d6 1éch chuan cua trung binh (SEM)

Theo d6, trong lugng khd ctia ré & nghiém
thue co bd sung vi khuén cao hon 1,4 d&én 1,7 lan
so voi nghiém thirc ddi ching. Diéu nay cho thiy
cac ching vi khuan khi bd sung vao dit co tac
dong tich cuc dén su phat trién cia bo ré nho kha
niang sinh tong hop auxin. Bén canh d6, kha ning
¢ dinh dam va hoa tan cac hop chat phosphorus
khé tan cua vi khuan ciing gitp ting cudng hip
thu N va P, 14 2 nguyén t6 khoang quan trong nhét
d6i v6i sy sinh truong va phat trién cia thyuc vat.
Nho hip thu tét cac chat dinh dudng tir &, cac cay
dugc bo sung vi khuan cho thay kha ning ting
truong vuot troi so v6i nghiém thire ddi chimg.
Trong lugng chdi & cac nghiém thic c6 bd sung vi
khuan cao hon tir 2 dén 2,3 lan so v&i nghiém
thirc d6i chirng. Ham luong protein trong 14 gitra
cac nghiém thirc khong c6 sy khac biét dang ké

trong khi ham luong chlorophyll trong nghiém
thic c6 khudn duoc cai thién hon so voi ddi
chung.

Trong nghién ctru da dugc bao céo bdi Jarak
va cong su (2012) [6], cac chung vi khuin
Pseudomonas dugc phan lap tir ving ré cdy bap
cling cho hiéu qua tac dong khac biét 1én sy phat
trién ctia chinh cay bap trong trong diéu kién nha
ludi. Khoi lugng kho ctia cdy tang 1,22 lan khi bo
sung Pseudomonas sp. so v6i nghiém thic dbi
ching. Hai ching vi khuin Pseudomonas
fluorescens va Pseudomonas aeruginosa trong
nghién ctru ctia Adjanohoun va cong su (2011) [1]
c6 thé giup gia tang khdi luong ré cay bép 1én dén
59,57% va 23,40% so v&i nghiém thic ddi chimg
trén quy mé dong rudng.
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Hinh 5. Cay bap 30 ngay tudi khi khong xir Iy (A) va c6 xir Iy vi khuan (B) Pseudomonas sp. P113,
(C) Pseudomonas sp. P112

4 KET LUAN

Két qua nghién ctru budc dau cho thiy 2
chung vi khuan khéao sat thudc chi Pseudomonas.
Ca 2 chung vi khuan déu thé hién nhiing dic diém
c6 lgi cho su sinh trudng cia thyc vat ca trong
diéu kién in vitro 1an diéu kién thyc nghiém trong
nha ludi, cho thiy tiém ning tmg dung cia ching
trong thuc hanh néng nghiép. Két qua nghién ciru
tao tién dé cho nhitng nghién ctru tiép theo nhim
phat trién mot ché pham c6 thé Gmg dung trong
thuc té. Tuy nhién, trudc do can c¢6 nhitng danh
gia vé d6 6n dinh va kha nang tdn tai 1au dai cua
cac chung vi khudn nay trong nhiing diéu kién
khéc nghiét cua ty nhién.
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Abstract—Plant growth promoting
rhizobacteria (PGPR) are free-living soil bacteria
(rhizosphere bacteria), rhizoplane bacteria or
endophytic bacteria that may promote plant
growth and suppress plant diseases. The aim of this
study is to evaluate effects of 2 rhizobacteria
strains belonging to the genus Pseudomonas
isolated from maize rhizosphere on the plant
growth promotion. The in vitro tests showed that
both of strain could fix nitrogen, solubilize
phosphate, produced phytohormones (IAA and

GAs), and improved the germination and growth of
Arabidopsis  thaliana. Under the greenhouse
condition, growth parameters of bacteria
inoculated maizes (fresh weight of shoot, dry
weight of root, chlorophyll content) were also
increased significantly than those of uninoculated
ones. Our results reported 2 promising bacteria
strain candidates and revealed their potential as a
biological agent for eco-friendly agricultural
practices.

Keywords—Arabidopsis thaliana, maize, nitrogen fixation, phosphate solubilization, phytohormones
biosynthesis, PGPR, Pseudomonas



