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TOM TAT

Nhiém man la mét van dé lom ding quan tam
ciia néng nghiép hién nay va la moéi de doa dwoc
canh bdo trong boi canh bién doi khi hdu todan
cau.Vi vdy, nhitng né lyc nghién ciru dwoc trién
khai khéng ngieng nham tim ra gidi phdp duy tri
san lwong nong san dudi diéu kién man. Sir dung
vi khudn vimg ré kich thich tang truéng thie vit
(Plant growth promoting rhizobacteria-PGPR) la
mét phirong phdp ddy tiém ndng gitip cdy chong
chiu va duy tri san luong o mirc chcfp nhan dwoc
trong diéu kién man. Tw cac mau ré thuc vat tai
ritng ngdp man Can Gio, ching téi di phdn ldp
thanh céng 15 ching vi khudan ving ré trén méi
truong chira 10% NaCl. Bé danh gid hiéu qua
kich thich tang truong thuc vat, cdc chung vi
khudn dwoc dong nuéi cdy véi Arabidopsis
thaliana trong diéu kién in vitro, chi tiéu theo déi
bao gom ty 1é ndy mam va sirc séng cia cdy con.
Tir khoa: Arabidopsis thaliana, cé dinh nitrogen,
vi khudn vimg ré kich thich ting trudng thiee vt
MO DAU

V6i sy nong Ién toan cau, trai dat dang bi de
doa boi sy khan hiém ngudn nuéc, 6 nhidm moi
truong, su xam thuc nudc bién vao dat lién. Hién
tugng man hdéa gay tac hai nghiém trong dén
nang suat, san luong, chat lugng cay trong va gay
giam dién tich nong nghiép. Theo thng ké, gan
6,5 % dién tich dét toan cau va khoang 20 % dét
ndng nghiép bi anh huong boi qua trinh man hoa
[1]. Tai Viét Nam, dac biét 1a ving ddng bing
séng Curu Long, muc nudc bién dang theo ting

Két qua la ¢ diéu kién stress mdn (125mM NaCl),
100% vi khudn trc ché sw ndy mam cia hat, tuy
nhién 3 ching vi khuan 02NPO0I, 04PP02 va
06NSOI ldn heot twong dong véi Bacillus
thuringiensis, Vibrio sp. va Halomonas elongata
cho thdy hiéu qua ting cuwong sitc chong chiu man
ciia cdy con. Ngodi ra, ca 3 ching nay déu c¢é kha
ndng cé dinh nitrogen, hoa tan phosphorous vé co
va san xudt phytohormone auxin — Indole-3-acetic
acid (IAA). Thém vio do, dudi diéu kién méi
truong binh thuong, 02NP01 va 04PP02 cdi thién
khd ndng nay mam cia hat Arabidopsis thaliana
mét cach dang ké, khi dwoc xir 1y vi khudn, ty 1é
nday mam tang lan luot la 36,60% va 69,76% so
véi doi chimg. Két qua nghién ciu nay cho thdy
cac chung vi khudn dwoc chon loc ¢6 thé dwoc siv
dung nhw mét cong cu hiéu qua dé lam tang tinh
khang mdan cua cdy con Arabidopsis thaliana
trong diéu kién stress mdn.

hoa tan phosphate, tang tinh khang man, stress man,

nam cung v4i Sy ngan dong cua cac dap thay
dién thuong ngudn séng Mekong lam cho dét bi
nhiém man, giam dién tich dit tréng va anh
huong nghiém trong dén ning suat cdy trong.
Van dé man hoa dt trong dat ra nhiing thach
thirc khdng chi & viéc chon gidng cay trong ting
kha niang chéng chiu véi cac diéu kién khic
nghiét ma con cai thién dat trong thong qua twong
tac cua ré thuc vat v6i hé vi sinh vat trong dat
nhiém man [2].
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Plant growth promoting rhizobacteria-PGPR
la nhitng vi khuan ving dat c¢6 kha ning kich
thich ting truong thuc vat. Ching hd tro thuc vat
hip thu chét dinh dudng, sinh tong hop cac chat
diéu hoa tang truong thuc vat, uc ché céac tac
nhan gay bénh Ién thuc vat. Bén canh d6, PGPR
lam tang tinh khang man cta thyc vat thdng qua
kha nang cam ung hé thdng chdong chiu thuc vat
(Induced Systemic Tolerance-IST), san xuat 1-
aminocyclopropane-1-carboxylate (ACC)
deaminase, kich thich tang sy sinh tong hop cua
cac enzyme va chit chong oxy hoa dé giam, giai
doc céac cac gbc ty do (Reactive oxygen species-
ROS), duy tri can bang ion & thyuc vat [3]. Nhiéu
két qua nghién cau trén thé giéi cho thay tiém
nang cua viéc st dung vi khuan cé loi nham kich
thich tdng trudng, tang tinh khing man cua cay
trong trén diéu kién man. Phat trién trén dat ngap
man, PGPR anh hudng tich cuc Ién sy sinh
truong thuc vat vai nhirng thong sé nhu tiang sinh
khéi, dién tich bé mat hé thong ré, tang ti I¢ nay
mam, ting ham lugng chlorophyll va ting tinh
khang bénh [2, 3]. Tuy nhién, chua c6 mot cong

b nao tai Viét Nam vé viéc phan lap, dinh danh,
khao sat ddc diém sinh hoc va danh gia kha ning
tang tinh khang man 1én thyc vat cua vi khuan
duoc phan 1ap tai ring ngap man Can Gio. Vi
vay nghién ciru nay budc dau danh gia, chon loc
mot s chung vi khuan c6 kha ning kich thich
tang trudng va hd tro A. thaliana chdng chiu véi
diéu kién stress man.
VAT LIEU VA PHUONG PHAP
Vit liéu

Ngudn mau phan lap: Mau str dung dé phan
lap 1a ré cay thu duogc tir ving ring ngap man
Can Gig, Tp. H6 Chi Minh (thoi diém thu mau
thang 3/2016). Ngudn mau thuc vat: Hat A.
thaliana Col-0
Phan lap, lam thuin va bio quin ching vi
sinh vat

Thu mdu: Thu nhan toan bé ré& cing voi dat
bam xung quanh, sau d6, miu dwoc chuyén vé
phong thi nghiém dé tién hanh phan lap. Thong
tin v& ngudn mau phan lap dwoc trinh bay nhu
Bang 1.

Bing 1. Bang thong tin vé ngudn mau

Ma s6 mau Tén mau M3 sb mau Tén mau
1 O r6 (Acanthus jicifoiius L.) 6 Sam ¢ ruong mudi (P. oleracea L.)
2 Rang (Acrostichum aureum Linn) 7 Muoi gio (Portulaca grandiflora)
3 Sam (Portulaca oleracea L.) 8 Ngoai mgc (Allophyllus sp)
4 Su do (Aegiceras floridum) 9 Trang (Kandelia candel)
5 Xu 6i (Xylocarpus granatum) 10 Da quanh (Ceriop decandra)

Phan Igp va lam thudn: Rua so dat bam
quanh r&, Iic ré véi nudc cat vo trung dé thu nhan
dich khuan & vung xung quanh ré& (rhizosphere-
S). Cac mau ré nay sau do duoc cit thanh ting
doan 4-5 cm, 1am sach bang nuéc cit vo tring,
bd sung dung dich pepton 1 %, siéu am (sir dung
may Delta D68 Ultrasonic Cleaner) trong 5 phat
dé giai phong vi khuan bam chat trén bé mat ré
(rhizoplane-P). Bé thu nhan vi khuan noi sinh
bén trong md ré (endosphere-E), ré dugc khu
trang bé mat véi ethanol 70 % va javel (1:3), raa
sach javel, nghién vo tring va thu nhan dich
chiét.

Dich thu nhan tr 3 ving khac nhau cua ré
duoc trai 1én moi trweong King B (peptone 20 g/L;
K2HPO4 1,5 g/L; MgS04.7H.0 1,5 g/L; glycerol
10 mL/L; c6 pH=7,2 bé sung agar 15 g/L) [4] va
K7 (glucose 1 g/L, yeast extract 1 g/L, peptone 1
g/L, c6 pH=7, b sung agar 15 g/L) [5] bd sung
10 % NaCl, v6i méi truong K7 dich khuan can
dugc tién xir Iy nhiét ¢ 80 °C trong 10 pht. Céac
dia dugc nudi t ¢ 30 °C trong 48 gio. Chon cac
khuin lac moc riéng r&, lam thuan va bao quan
trong dung dich chaa 10 % glycerol ¢ -80 °C.
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Sang lgc nhirng chiing c6 kha ning ting cwong
tinh khang min

Pau tién, hat A. thaliana dugc khir tring
bang 10 vi séng (Sanyo) véi cong suat toi da
trong vong 7 phut, chd nhiét @6 giam trong 2
phat roi xu ly 1an 2 voi cong suat tdi da cua 10
trong 7 phat. Sau d6, 50 hat da vé6 trung dugc dat
1én dia Petri co chita bong gon duoc lam 4m bing
9 mL MS1/5 (Murashighe and Skoog-MS), 125
mM NaCl va 1 mL vi khuan ting sinh qua dém
trén moi treong Nutrient Broth (NB) 5 % NaCl
dugc pha lodng véi nuéc mudi sinh 1y dé dat
ODgoonm=1,0 (khoang 10° CFU/mL). Sur dung
mdi trudng tuong tu va bd sung 1 mL nude mudi
sinh 1y dé lam d6i ching. Hat duoc u ti 2 ngay ¢
25 °C, sau d6 chuyén sang diéu kién chiéu sang
16 gio mdi ngay & cung diéu kién nhiét do. Chon
loc nhirng ching khuan c6 tac dong tich cuc 1én
Sy nay mam va ting truong cua A. thaliana dé
tién hanh khao sat cac hoat tinh sinh hoc va dinh
danh. Thi nghiém duoc lap lai 3 lan.

Khao sat cac hoat tinh sinh hoc ciia cac chiing
tiem nang

Khd nang sinh IAA: Ham lugng IAA san
xuét bai vi khuan dwoc xac dinh nho phan wng
mau véi thube thir Salkowski cai tién. 10 pL dich
khuan (108 CFU/mL) duoc ting sinh trong 5 mL
moi truong NB 5 % NaCl, ¢6 bd sung 0,1 g/L
tryptophane. Sau 5 ngay nudi cdy lic ¢ 30 °C, thu
1 mL dich khuan, ly tam 13.000 vong/phdt trong
10 phat loai bo sinh khdi, bd sung thudc thir
Salkowski cai tién véi ty Ié dich khuan: thuc th
la 1:2. Mau ddi chimg 1a méi truong NB 5 %
NaCl da hip khir tring. U hdn hop trong 1 gio,
phan tmg dwong tinh s& cho mau tir hong nhat
dén do, do mat do quang ¢ budc séng 530 nm
x4c dinh ham luong IAA dya vao dudng chuan
IAA. [6]

Khd nang cé dinh dam: Cay chung khuan tir
moi truong NB 5% NaCl [én moi truong
Modified nitrogen-free Hino and Wilson Medium
(MNFM), 3% NaCl [7]. Nudi cdy & nhiét do
phong. Ghi nhan nhiing ching vi khuan cé kha

nang hinh thanh khudn lac, d6i mau méi truong
nudi cy.

Khd nang hoa tan phosphorus vé co: Ly tdm
AmL vi khuan thu sinh khéi tir moi truong NB
5% NaCl, huyén ph lai trong nudc mudi sinh 1y,
sa0 cho ODegoonm = 0,1 (khoang 108 CFU/mL).
HAt 2uL sinh khéi vi khuan trong nugc mudi sinh
ly cdy thanh 3 diém trén moi truong thach
Pikovskaya (PKV) 3% NaCl, nudi cay & nhiét do
phong. Quan sat sy xuét hién cua vong phan giai
xung quanh khuan lac. Tién hanh do dudng kinh
khuan lac va vong phan giai sau 7 ngay nudi cy
[8]. Chi sb hoa tan phosphate (SI: Solubilization
Index) sau 7 ngay duoc tinh theo céng thic:

SI= buong kinh vong phan giai/ Buong kinh

khuan lac [9]

Kha ndng chiu mgn cua cac chung vi khudn:
Cay chuyén cac chung khuan duoc chon tir moi
truong King B hodc K7 sang moi truong NB long
b6 sung NaCl tir 0 dén 20 % NaCl [8, 9]. Quan
sat két qua sau 1-2 ngay nudi cdy long lic 150
vong/phut, ¢ nhiét d6 phong.

Kha ndng kich thich nay mam trong diéu kién
binh thuwong: Hat A. thaliana di khtr trung duogc
ngam trong dich khuin c6 ODsoonm= 0,1; sau 2
gio hat sach dich khuan, cdy hat 1én méi truong
thach 8 g/L agar. Hat duoc u t6i 2 ngay & 25 °C,
sau d6 chuyén sang diéu kién chiéu sang 16 gio
mbi ngay & cung diéu kién nhiét do.

Pinh danh

PCR bang cgp moi 16S rDNA: Quy trinh
PCR duoc thyc hién véi 2 cap mdi liét ké trong
Bang 2 [10, 11]. Mdi phan tng PCR ¢ tong thé
tich 25 pL bao géom: 5 pL dung dich dém phan
ung PCR 5X; 1 pL dNTP 10 mM, 2 pL primer
10 mM; 0,5 pL Taq polymerase 2,5 U, khuan lac
vi khuan, b6 sung nuéc cat vo tring cho vira du
25 pL. Phan tng PCR gdm cac budc: bién tinh
budc dau (95 °C/3 phat), 35 chu ki lap lai
(95 °C/15 gidy, 54 °C/15 gidy, 72 °C/1 phat 15
gidy) va budc kéo dai cudi cung (72 °C/5 phat).
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Bang 2. Trinh tu primer cho phan tng PCR gene 16S rDNA

STT Tén primer Trinh tw primer (5’- 3°)
1 516F TGCCAGCAGCCGCGGTAA
13R AGGCCCGGGAACGTATTCAC
2 27F AGAGTTTGATCMTGGCTCAG
1525R AGAGTTTGATCMTGGCTCAG

Gidi trinh tw: San pham PCR sau tinh sach
duoc giri di giai trinh ty bang may phan tich trinh
tu nucleotide ty dong 3130XL Genetic Analyzer
(ABI, MY¥) tai don vi nghién ctu 1am sang Dali
hoc Oxford thudc bénh vién Nhiét Dsi. Két qua
giai trinh ty duogc so sanh trén co s¢ dir liéu
NCBI & dinh danh cac chang vi khuan da phan
lap.

Phan tich va xir li s6 liéu

T4t ca cac thi nghiém déu dwoc lap lai 3 1an.
Két qua duoc xir Iy thong ké bang chwong trinh
Excel
KET QUA VA 1:HA0 LUAN
Phan 14p vi khuan

Nham phan lap vi khuan cé kha ning sbng
trén moi truong man, chung tdi st dung 2 moi
truong c6 do chon loc thap 1a KingB va K7, tac
nhan chon loc chu yéu 1a ndng do mudi cao
(10 % NaCl) nham phan lap cac chung vi khuén

c6 kha nang chdng chiu véi diéu kién man. Moi
truong King B dugc nhiéu nhém tac gia st dung
v6i myc tiéu phan lap nhiing vi khuan thuoc chi
Pseudomonas, nhd kha niang phat huynh quang
cia ching dudi tia UV [4] , v6i méi truong K7
dich khuan can dwoc tién xu ly nhiét ¢ 80 °C
trong 10 phat nham thu nhan nhitng vi khuan cé
kha ning sinh ndi bao ta chiu nhiét thuoc chi
Bacillus hay Paenibacillus. Tir 10 mau ré cua
cac loai thyc vat khac nhau, da phan 14p va lam
thuan dwoc 15 chung vi khuan dwoc trinh bay
nhu trong Bang 3. Trong d6 c6 6 ching phéan lap
duoc tir vang dat xung quanh ré, 7 ching séng ¢
bé& mat ré va 2 chiing tir viing md bén trong ré (vi
khuan noi sinh). C6 11 ching phan lap dwoc trén
mdi truong King B va 4 chang phan lap dugc
trén moi trudng K7. S6 lwong mau thu duoc
khong du I6n, do d6, chung t6i khong tién hanh
danh gia do da dang cua vi sinh vat ving ré thu
duogc tir mau.

Bing 3. Ngudn gdc va ki hiéu cac chiing vi khuén phan lap duoc trén hai loai méi truong King B 10 % NaCl va K7
10 % NaCl

STT M3 s6 mau

Ki hiéu chung

King B, 10 % NaCl

K7, 10 % NaCl

1 01 01INSO01
01INS03
2 02 02NPO1
3 03 03NPO1 03PSO01
03NP02
4 04 04NSO01 04PPO1
04PP02
5 06 06NSO1 06PEO1
06NS08
6 07 07NS05
7 08 08NEO02
8 09 09NSO1
10 05, 10

(Trong do cdac ki hiéu P (positive), N (negative) la nhiing mfu duwoc va khong dwoc xiwr Iy nhiét; S
(rhizosphere), P (rhizoplane), E (endosphere) chi vi tri phdn Idp vi khuan).
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Sang lgc nhitng chiing c6 kha ning ting cwong
tinh khang min & Arabidopsis

Trong diéu kién stress man (125 mM NaCl),
ti 16 nay mam giam dén 40 % va mit 5 ngay dé
ph& v& mién trang, ty & nay mam cao nhit dat
60 % sau 14 ngay. Sau khi ra l4 mam, cay con
ngung tang trudng, di vao giai doan hoang héa va
chét & ngay thu 20 sau khi gieo hat trén moi
truong MS1/5 véi 125 mM NaCl. Trong khi do,
trén moi truong binh thuong ty 18 nay mam dat
t6i da 90 % chi sau 2 ngay. Cy con ting trudng,
phét trién t6t. Toan bo 15 chang vi khuan thu
nhan tir thi nghiém trén dugc ddng nudi cay voi
A. thaliana trén moéi truong MS 1/5 chua
125 mM NaCl. Muc dich cua thi nghiém la chon
loc ra cac chung vi khuan c6 kha ning cai thién ti
16 nay mam hoic ting cudng suc séng cua cay
con trong didu kién stress man. Két qua thi
nghiém cho thay, 100 % cac chung vi khuan
dugc st dung khong thé cai thién ti 1& nay mam

5

cua hat, tham chi con lam giam dang ké ti &
nay mam so véi nghiém thire dbi chitng khdng b
sung vi khuan. Khi dong nudi cdy vi khuan voi
hat A. thaliana trén diéu kién man dan dén ti ¢
ndy mam giam, nhung sac séng cua cdy con
trong didu kién stress duoc cai thién. Két qua thi
nghiém cho thay 3 ching vi khuin 02NPO1,
04PP02, 06NSO1 cd nhitng anh huéng tich cuc
I&n sy ting trudng thyuc vat trong diéu kién stress
nhu thé hién trong Hinh 1. Trong khi d6, ¢
nghiém thire d6i chirng khong bé sung vi khuén,
hat nay mam nhiéu hon nhung hau hét khéng
phét trién thanh cay con hoan thién. Két qua cho
thay ti 1¢ hat phat trién thanh cay con hoan thién
cua hat khi dong nudi cay vai 3 chang vi khuan
02NPO01, 04PP02 va 06NSO01 lan luot 1a 46,08 %;
34,44 % va 43,63 % so voi dbi chung. Tir két
qua thi nghiém trén, ching t6i chon loc dugc 3
chung vi khuan 1a 02NPO1, 04PP02 va 06NS01
dé thuc hién cac thi nghiém tiép theo.

Hinh 1. Anh hudng ciia vi khuén 1én khé ning ting truéng ctia Arabidopsis trén méi trrdng mén

Trang 68



TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T2- 2017

Hat Arabidopsis phat trién trén (A) Mai
truomg MS1/5; (B) Mai truong MSL/5 125 mM
NaCl; (C), (D), (E) ddng nudi cay véi ching
02NPO1, 04PP02, 06NSO1 trén mdi truong
MS1/5 125 mM NacCl.

Pinh danh

Hinh 2 ghi nhan két qua dién di san pham
PCR thu nhan doan trinh tuy 16S rDNA cua 3
chung khuan cho thiy, véi cap moi 16S rDNA
27F va 1525R khuéch dai toan bo trinh ty 16S

500—>

rDNA nén san pham PCR thu dugc tir chang
02NPO1 va 06NSO1 ¢6 kich thuéc gan 1500 bp.
Cap moi 516F va 13R s dung trong phan tng
PCR cho ching 04PP02 chi khuéch dai doan
trinh tu c6 kich thuée khoang 850 bp gan nhu
tuong @ng véi kich thudc nhin thiy duogc trén
ban dién di. O ching &m, khéng quan sat thiy bat
ki vach DNA ngoai lai nao, do d6 c6 thé dwa ra
két luan rang cac san pham PCR thu nhan dugc la
dung d6i tuong va trinh tu muc tiéu.

3000

1000
750

Hinh 2. Két qua dién di san pham PCR véi céc ciip mdi rDNA. (A), (B), (D) két qué dién di cua lan lugt céc ching
02NPO1, 06NS01 dugc khuéch dai voi cip mdi 27F va 1525R, 04PP02 duoc khuéeh dai véi cip mdi 516F va 13R
(C1), (C2) chimg 4m

Ving 16S rDNA dugc giai trinh ty va so
sanh tuong ddng di truyén véi cc loai trén ngan
hang gene NCBI biang cong cu BLAST dugc
trinh bay tai Bang 4. Két qua giai trinh ty 16S
rDNA cho thdy chung vi khuian 02NPO1 la
Bacillus thuringiensis, 06NS01 [& Halomonas
elongata va chung 04PP02 thuoc chi Vibrio. Do
két qua khuéch dai va giai trinh ty 16S rDNA cua
chung 04PP02 chi khoang 850 bp nén thi nghiém
chua thé vé so d0 cay phat sinh dé dinh danh téi
loai. Bén canh do6, két qua thir nghiém mot sé dic
diém sinh héa co ban cua cac chang vi khuan
cling cung ¢ cho két qua dinh danh tir trinh tu
16S rDNA. Chi Bacillus gdm cac vi khuan Gram
duong, hinh que, sinh catalase. Cac thanh vién
thuoc chi Halomonas c6 kha nang chiu mudi cao
(tr 5-20 % NacCl), hinh que, Gram am va c6 hoat

tinh catalase. Vibrio l1a chi vi khuan thudng duoc
tim thiy trong méi trudng nuéc man, duong tinh
trong thir nghiém catalase va tit ca thanh vién
thudc chi nay déu c6 kha ning di dong. Hién nay,
mot s6 lodi thuoc cac chi Vibrio dwoc kiém soét
nghiém ngat trong thyc pham 1 V. cholerae va V.
parahaemolyticus. Chua c6 bao c4o nao cho thiy
céc loai nay c6 kha ning ting trudng & nong do
mudi 1én dén 10 %. Trong khi d6, cac ching vi
khuan cua ching t6i dugc phan lap trén moi
truong chia 10 % mudi va tham chi cé thé phat
trién t5t & nhitng nong do mubdi cao hon. Tuy
nhién, 3 chang nay can dugc danh gia ky hon vé
mirc d6 an toan va khao sat kha ning hé tro ting
khang man trén cay trong trudc khi 4p dung
chdng trong thuc hanh néng nghiép.
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Bang 4. Két qua giai trinh tu cac ching phan lap duoc

Chiing Max Score | E-Value Identify Accession Két ludn

02NPO1 1821 0.00 99 % KY003095.1 Bacillus thuringiensis
04PP02 965 0.00 100 % EU179263.1 Vibrio sp. SRB-6-17
06NS01 1746 0.00 99 % KT164596.1 Halomonas elongata

Cac nghién cau trén thé gisi da chitng minh
nhiéu chang vi khuan thugc 3 chi Bacillus, Vibrio
va Halomonas c6 kha ning sinh tong hop IAA,
hoa tan phosphorous, san xuat ACC deaminase
hodc cam tng tiang tinh chéng chiu cua thyc vat
trong diéu kién man. [14-18]

Khao sat hoat tinh sinh hoc cia cac chiing
tiem ning
Kha ndng tong hop 1AA

Ca 3 chung dugc khao sat trén moi truong
NB, 5 % NaCl b6 sung 0,1 g/L tryptophane déu
cho thiy kha ning san xuat IAA véi cac ham
lvong khac nhau. Dua trén phan uwng mau, 2
ching 04PP0O1 (thudc chi Vibrio) va 06NS01
(twong ng Halomonas elongata) tong hop 1AA
kha yéu, phan @ng mau giira dich nudi cay c6 su
khéc biét vé mau sic khong 16n so véi dbi chirng
trong khi d6 02NPOl (twong ung Bacillus
thuringiensis) c6 kha ning san xuit IAA tuong
dbi manh (64,36+1,93 ug/mL), véi mau hong
dam duoc quan sat thiy trong phan ang mau véi
thudc thir. ITAA duoc san xut tir 2 chung 04PP02
(3,73+1,24 pg/mL)va  06NSO1  (3,1820,79
pg/mL) 1a twong ddi thap, tuy nhién néu qué trinh
tong hop dién ra lién tuc trong sudt thoi gian
ddng nudi cdy voi thyc vat thi van du dé gay ra
tac dong nhat dinh d6i véi sy tang truong. Luong
IAA ngoai sinh ndy c6 thé tic dong lén ting
truong ré thong qua kich thich kéo dai té bao va
lam giam ham lugng ethylene.

Cé dinh nitrogen

Kha ning cb dinh dam duoc phat hién théng
gua Su tang tredng cua cac ching trén moi truong
vo dam. Su hinh thanh khuan lac trén moi truong
v6 dam ching to cac chang vi khuan nay c6 kha
nang sir dung nguén N khéng khi cho cac qué
trinh cua té bao. Ca 3 chung dwoc khao sat déu c6

kha niang hinh thanh khuan lac trén méi trudng
sau 3 ngay nubi cidy (Hinh 3). Trong dé, hai
ching 02NPO1 va 06NSO1 lam ddi mau chi thi
bromothymol blue trong khi chung 04PP02 lai
khong 1am d6i mau. Nguyén nhan gay d6i mau
mdi trudng 1a do pH moi truong ting nho su tiét
NH; hoic cac san pham cd tinh kiém khéc vao
trong moi trwong. Brommothymol blue 1a mot
chat chi thi pH, c6 mau xanh 14 & pH trung tinh
va chuyén sang xanh dwong khi méi trudong bi
kim hoa. Nitrogenase la phuc  hop
metalloenzyme, hién dién & céac vi khuan c6 kha
ning c6 dinh dam, xuc tac phan wng khir sinh hoc
bién ddi dinitrogen thanh ammoniac:

N2 + 8e- + 8 H* + 16 MgATP - 2 NH3; + Hy +
16 MgADP + 16Pi [19].

Kha niang ¢6 dinh dam gidp vi khuin ting
kha ning song sot trén diéu kién moi trudong voi
ham lugng khoang nitrogen thap [20]. Su tiét
ammoniac hoic cac hop chit amine tir vi khuan
c6 thé dugc hap thu boi thuc vat va do do6 trong
truong hop nay vi khuan dong vai trd nhu phan
bon sinh hoc ting cuong lugng nitrogen trong
thuc vat

- 142
Hinh 3. Sy hinh thanh khuan lac trén mdi truong vo
dam cua cac chung vi khuan
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Hoa tan phosphorus vé co

Phuong phap xac dinh chi s6 hoa tan (SI)
dugc sir dung trong phong thi nghiém dé chon loc
va danh gia so bo kha nang phan giai phosphorus
vo co cua cac chang vi khuan. Viéc phan giai
phosphorus dugc nhan biét bang su hinh thanh
vong phan giai xung quanh khuan lac. Két qua vé
chi s6 Sl caa 3 chung vi khuan duogc trinh bay &
Bang 5. Tat ca cac chung khao sat déu c6 kha
ning hoa tan phosphorus. Tuy nhién, sau 7 ngay
nudi cdy vong phan giai duoc hinh thanh boi 2

chung 04PP02 va 06NS01 la kha nhoé va khong rd
rang. Chung 02NPO1cho thdy hiéu qua hoa tan
phosphorus véi vong phan giai lon va kha rd.

Thuc vat khdng thé hap thu dugc phosphorus
& dang khong tan, vi khuan véi kha nang hoa tan
phosphorus v6 co gitp ting kha ning hap thu
phosphorus va tao diéu kién thuan lgi cho su ting
treong thuc vat. Ca 3 chung dugc sat khao thong
qua sy xuat hi¢n cua vong phan giai déu cho thay
kha nang hoa tan Cas(POa); trong méi trudng
PKV, 3 % NaCl.

Bang 5. Chi sb Sl cua 3 ching vi khuan duoc khao sét

STT Tén chung Puong kinh khuan lac~ Puong kinh vong phén giai Chi sb SI
1 02NPO1 3,17x0,41 7,17+0,75 2,27+0,25
2 04PP02 4,00+0,00 5,83+0,41 1,45+0,10
3 06NSO1 7,33+0,52 9,00+0,00 1,23+0,08

Kha ning chiu min cia cac ching trén moi
trudong NB

Trong 3 chung dugc khao sét, chung 02NP01
chi c6 kha ning sdng trong méi truong véi ndng
dd mudi tir 5 %, trong khi d6 ching 04PP02,
06NSO01 c6 kha nang tang truong ¢ moi truong
c6 néng d6 mudi twong Gng 1a 14 % va 18 %.
Pang ngac nhién la cac ching nay déu dugc phan
lap trén moi truong chaa 10 % NacCl, song trong
thi nghiém nay chiing 02NPO01 cho thiy kha ning
chiu man chi & muc tir 5 %. Két qua nay cho thay
céc thanh phan khac hay trang théi (ran, long)
khac nhau cua méi truong nudi cdy ciing anh
huong dén kha ning chiu man cia cac chung vi
khuan. Cac chung vi khuan trén duy tri cac hoat
tinh sinh hoc nhat dinh nhu san xuit 1AA, cb
dinh nitrogen hay hoa tan phosphorus v6 co trong
mdi truong co ndng dd NaCl tir 3-5 %.
Kha niing kich thich niy mam trong diéu kién
thuong

Thi nghiém nay duoc tién hanh trén 16 hat A.
thaliana véi kha niang nay mam kém hon binh
thuong, do qua trinh bao quan hat A. thaliana
khong dung cach. Két qua quan sat duoc sau 4

ngay cho thiy, khi ddng nudi cdy véi 2 chung
02NPO1 va 04NP02, ty l¢ nay mam duoc cai
thién dang ké so véi dbi chirg nhu trong Hinh 4.
Ti 1&¢ nay mam trong nghiém thic xir ly voi
02NPO1 va 04PP02 lan luot la 48,34 % va
79,35 % trong khi ddi ching ty I&¢ nay mam chi
dat 10,74 %.

Hinh 4. Anh huéng ctia vi khuan 1én sy ndy mam va
sinh trudng ciia Arabidopsis trén méi truong agar.(A),
Déi chimg; (B), (C) dong nudi cdy vai cac ching
02NPO1 va 04PP02
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KET LUAN

Nghién ciru nay da tuyén chon dwoc chung
02NPO1 twong ddng véi Bacillus thuringiensis,
06NSO01 c6 két qua twong ddng véi Halomonas
elongate va 04PP02 twong ddng voi Vibrio c6
kha ning ting tinh khang man cua cly con A.
thaliana trong diéu kién in vitro. Ca 3 chang vi
khuan déu c6 kha nang chiu man & nong do6 mudi
cao tir 5-18 % va sinh tong hgp hormone sinh

truong thuc vat 1AA, ¢b dinh nitrogen va hoa tan
phosphorus. Nghién ciu nay chi buéc dau danh
gi4 tiém nang cac chang vi khuan trong ting tinh
chéng chiu man trén A. thaliana, va la tién dé co
ban cho nhitng nghién ctu tiép theo. Cac chung
vi khuan duoc phan lap s& dugc danh gia kha
ning ting tinh khang man trén cdy trong ndng
nghiép, trén dong ruong ciing nhu danh gia mirc
d6 rui ro trude khi thuc hanh ndéng nghiép.

Evaluating the salt resistance of
Arabidopsis thaliana induced by plant
growth-promoting rhizobacteria (PGPR)
Isolated from Can Gio mangrove forest

e Ngo Le Phuong Trinh

e Chu Nguyen Thanh

e Hoang Thi Thanh Minh
University of Science, VNU-HCM

ABSTRACT

As soil salinization is a major concern of
modern agriculture and an expected threat in
climate change scenarios, special effort will be
required for maintaining crop production under
salt stress. The use of plant growth-promoting
rhizobacteria (PGPR) is a promising agricultural
practice to help less salt tolerant crops to
maintain an acceptable level of productivity
under higher salt concentrations. Here, we have
isolated the PGPR from the rhizosphere soil in
Can Gio Mangrove Forest, Vietnam. Fifteen
isolates of bacteria were successfully isolated on
medium containing 10 % NaCl. Subsequently, to
investigate the effects of PGPR isolates on the
growth of Arabidopsis thaliana, seeds were
treated with the PGPR and observed the
germination as well as the seedling growth.
Under stress condition, all bacteria inhibited the

germination, however, 02NP01, 04PP02 and
06NSO01, identified as Bacillus thuringiensis,
Vibrio and Halomonas elongata, respectively,
could promote Arabidopsis thaliana seedling
growth compared to the control. Further analysis
found that three bacteria exhibited the ability to
fix nitrogen, solubilize inorganic phosphorus and
produce phytohormone-auxin. In addition, under
normal condition, Bacillus and Vibrio
significantly increased A. thaliana germination,
after treatment with Bacillus and Vibrio the seed
germination rate increased by 36.60 % and 69.76
% respectively compared to the control. Our
research  shows that isolated potential
rhizobacterial strains may be used as an effective
tool for enhancing Arabidopsis thaliana seedling
growth under salinity stress.

Keywords: Arabidopsis thaliana, nitrogen fixation, phosphate solubilization, PGPR, salinity tolerance
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