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TOM TAT

St dung vi khuan vung ré kich thich tang trudng thuc vat (Plant growth promoting rhizobacteria-
PGPR) dugc xem nhu la mot gidi phap tiém nang trong viéc hd trg thuc vat déi pho vdi stress man.
Trong s6 cac PGPR, Pseudomonas 1a chi vi khudn s& hiu nhiéu co ché da dang trong viéc thic
déy tang trudng thuc vat va cdm ung tinh chéng chiu vdi stress sinh hoc ciing nhu phi sinh hoc.
Nghién ctu nay chon loc dugc 3 chling Pseudomonas tiém nang va danh gia hiéu qua ctia chidng
trén cay dau phong. Ca 3 chiing vi khuan dugc khéo st déu s& hitu nhiing déc tinh thic ddy tang
truéng thuc vat nhu san sinh indole-3-acetic acid (IAA), hoa tan phosphate, cé dinh dam. Bén canh
do, ca 3 chuing vi khuan déu mang gene ma hoa cho 1-aminocyclopropane-1-carboxylate (ACC)
deaminase la mot enzyme ¢6 vai trd quan trong trong viéc ho trg thuc vat chdéng chiu vai cac diéu
kién stress khac nhau. Chiing BTOOPO03 cho thay tiém nang khi cai thién cac thong sé tang trudng
cla cay dau phong trong diéu kién binh thudng va stress man. Két qua nghién cliu nay chiing
to chting vi khudn BTOOPO3 c6 kha néng kich thich tang trudng thuc vat, cho thdy tiém ndng clia
chung trong thuc hanh néng nghiép bén ving. Nghién cliu nay la tién dé cho nhiing nghién ctu
ma& réng nham tim hiéu co ché tuong tac gilia vi khudn va thuc vat trong diéu kién stress, déng
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thdi, m& ra huéng di ing dung cac chiing vi khudn nay vao thuc hanh san xuét.
Tukhoa: cay dau phong, PGPR, Pseudomonas, kha nang chéng chiu stress man

GIOI THIEU

Xam nhiém mén 13 moét yéu t6 nghiém trong lam giam
dién tich dét canh tac ndong nghiép, han ché nang sudt
va chit lugng céy trong. Trén thé gidi c6 hon 45 triéu
hecta d4t dang bi anh hudéng béi nhiém man va méi
ndm dién tich nay lai ting 1én 10% - mot con s6 that
danglo ngai . & Viét Nam, tinh hinh d4t nhiém min
dang ¢ miic bao dong, do su dang cao clia muc nude
bién va han hén kéo dai boéi anh hudng cta El Nino.
Dic biét, tai khu vuc dong bang séng Ctu Long su
ngan dong ctia cac d4p thuy dién thugng ngudn song
Mé Kong lam cho tinh hinh nhiém mén cang tré nén
nghiém trong hon. Trong cic tinh bi anh hudng bai
nhiém mdn, thi Bén Tre dugc xem nhu 1a mot diém
néng vé tinh trang nay. Hién trang trén dit ra nhiing
théch thic, khong chi trong viéc chon gidng ciy trong
chiu man, ma con phai cai tao hé sinh thai dit thong
qua viéc tuong tac ctia ré thuc vt v6i hé vi sinh vat
trong d4t nhiém m3n 2.

Vi khuén ving ré kich thich ting trudng thuc vat
(Plant growth promoting rhizobacteria- PGPR) la
nhiing vikhuén cu trd tai ving ré thuc vat c6 kha ning
hé trg tang trudng va kiém sodt cac tdc nhan gay bénh

& thuc vat thong qua mot loat cac co ché khac nhau.
Co ché kich thich ting trudng thuc vat cta vi khudn
vung ré trong diéu kién mén lién quan dén viéc sinh
téng hop chét diéu hoa ting trudng nhu indole-3-
acetic acid (IAA); tang cudng kha ning hdp thu dinh
dudng cho céy thong qua qua trinh hoa tan phos-
phate, c6 dinh dam; gitp cay duy tri cAn bang ion; sinh
téng hgp 1-aminocyclopropane-1-carboxylate (ACC)
deaminase; cam ting su chdng chiu c¢é hé thong (in-
ducing systemic tolerance-IST) 3.

Dbau phong (Arachis hypogaea) - mét loai cay c6 gid
tri kinh t€ cao trong néng nghiép, dugc xem nhu 1a
loai céy chu luc & cdc nude c6 nén kinh t&€ dang phat
trién & chau Phiva chau A. Dau phong 1a cay khé nhay
cam vdi stress mén, vi vdy su giam san lugng cua ciy
dau phong trong diéu kién stress man 13 mot van dé
dang quan tam >,

Trudc d6, nhém nghién ctiu da tién hanh phan lap
cdc chung vi khudn vung ré va budc dau khao sat hiéu
qua trén cay mo hinh Arabidopsis* . Trong nghién
ctiu ndy, nhom tép trung vao nhom vi khuén la Pseu-
domonas tai viing ngdp médn Bén Tre nham danh gia,
chon loc mdt s6 vi khudn thudc chi Pseudomonas cé
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khé ning kich thich ting trudng trén doi tugng cay
dau phong trong diéu kién stress man.

VAT LIEU VA PHUONG PHAP

Phan 1ap vi khuan Pseudomonas

Vi khuén dugc phén lap tit mau d4t va ré cay bdp
(Zea mays), cay khoai lang (Ipomoea batatas), dlia
can (Catharanthus roseus) va dau phong (Arachis hy-
pogaea) dugc thu nhan tit viing d4t nhiém man thudc
xa An Thay, huyén Ba Tri, tinh Bén Tre. Quy trinh
phén lap vi khuén c¢6 kha nang chiu man thuc hién
theo quy trinh da bao cdo truéc d6 béi nhém nghién
ctiu®. Huyén pht thu dugc tit viing d4t xung quanh
ré (S), dich riia siéu 4m bé mat ré (P) va dich ly trich ré
sau khi kht trung bé mit (E) dugc trai 1én moi trudng
King B agar b6 sung 10% NaCl. Sau 48h 1 ¢ (30 +
1)°C, céc khuén lac phat huynh quang duéi dén UV
budc séng 366 nm dugc lam thudn va bdo quan bang
ky thuat dong sau ¢ -70°C.

Céc chung da phan 14p sau d6 dugc xdc nhan lai bing
ky thuit PCR nhim phét hién doan trinh ty rDNA
16S chuyén biét cho chi Pseudomonas. Vikhuén dugc
tang sinh trén moi trudng Tryptone Soya Broth (TSB)
khoang 18h & (30 & 1)°C. Stt dung b kit Rapid Bac-
teria Genomic DNA isolation (Bio Basic Inc.) dé
ly trich gDNA vi khudn theo huéng din ctia nha
san xudt. Phan tng PCR (25 uL) bao gém 2,5 ul
gDNA vikhudn; 2,5 uL dung dich dém phan ting PCR
(10X); 200 nM méi méi va 1 U i-Taq”™ DNA poly-
merase (iNtRON). Trinh t¢ moi xu6i (Psmn289: 5° -
GGTCTGAGAGGATGATCA GT- 3’) va mdi ngugc
(Psmn1258: 5 - TTAGCTCCACCTCGCGGC - 3) 7.
Chuong trinh nhiét cia phan ing gom 5 phut ¢ 95°C;
30 chu ky (30 gidy 6 94°C, 30 gidy ¢ 55°C va 1 phut
& 72°C); 10 phut ¢ 72°C. San phdm PCR (khoang
960 bp) sau d6 dugc phat hién bang dién di trén gel
agarose.

Khado sat cac hoat tinh sinh hoc cla céac
chling tiém nang

Khdo sdt d¢ chiu mdn: Céc ching vi khudn dugc nudi
cdy trén moi truong TSB b6 sung NaCl c6 nong do tit
0 dén 24%. Két qua dugc ghi nhan sau 1 - 4 ngay nuoi
cdy lac ¢ 150 vong/phut, (30 & 1)°C.

Khé ndng sinh JAA: Ham lugng IAA san sinh bai vi
khuén dugc xdc dinh nhé phan ting mau véi thudce
thi Salkowski cii tién®. Vi khudn dugc nudi ciy lic
& trong moi trudng TSB chia 5% NaCl, c6 bé sung
0,1 g/l tryptophan. Sau 5 ngay nuoéi cdy lic 6 & 150
vong/phdt, (30 + 1)°C, thu 1ml dich khudn, ly tdm
loai bo sinh khéi, b6 sung thudc thi Salkowski cai tién
véi ty1é dich khudn: thudc thit1a 1:2. Uhén hop trong
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1 gid, phan ting duong tinh sé cho mau tii hong nhat
dén do, do do hdp thu & budc séng 530 nm xac dinh
ham lugng IAA duya vao dudng chuén IAA.

Khd nang c6 dinh dam: Thu nhén sinh kh6i vi khudn,
rtta nhiéu lan v6i dém phosphate roi cdy 1én moi
truong vo dam (Nitrogen Free Mineral Medium-
MNEM), chita 3% NaCl°. Ghi nhan nhiing chiing vi
khuén c¢6 kha ning hinh thanh khudn lac, d6i mau
modi trudng sau 5 ngay nudi cdy.

Kha ndng hoa tan Phosphate: Thu nhan sinh khéi vi
khuén, huyén pht trong dém phosphate va pha loang
t6i gid tri ODgponm = 0,1 (khoang 108 CFU/ml). Hit
2 pl sinh khéi vi khudn trong nuéc mudi sinh ly cdy
thanh 3 diém trén moi trudng thach PKV 3% NaCl, u
dia & (30 + 1)?C. Quan sat sy xudt hién ctia vong phan
giai xung quanh khuén lac. Tién hanh do duong kinh
khudn lac va vong phén gidi sau 7 ngay nuéi ciy '°.
Chi s6 hoa tan phosphate (SI: solubilization Index)
sau 7 ngay dugc tinh theo cong thiic: SI= Puong kinh
vong phén giai/ Budng kinh khuén lac

Kiém tra sy hién dién ciia gene ma héa ACC deami-
nase: Phan ting PCR (25 uL) bao gém 2,5 ul gDNA vi
khuén; 2,5 pL dung dich dém phan tng PCR (10X),
200 nM mdi méi va 1 U i-Taq”™ DNA polymerase
(iNtRON). Trinh tu méi xudi (5° - ATG AAC CTG
CAA CGA TTC - 3°) va méi ngugc (5 - TCA GCC
GTC GGA AGA T - 3’)!!. Chuong trinh nhiét clia
phén ting gém 5 phuat & 95°C; 35 chu ky (15 gidy &
95°C, 15 gidy & 58°C va 75 giay ¢ 72°C); 5 phut &
72°C. San phdm PCR (khoang 750 bp) sau d6 dugc
phét hién bang dién di trén gel agarose.

Khao sat kich thich tang truéng dau phong
trong diéu kién méin cda vi khuan
Thinghiém in vitro

Hat d4u phong dugc khit triing va cho ndy mam trén
bong gon dugc tim w6t v6i mai trudng khodng MS %
Céy con 7 ngay tu6i dugc chuyén sang: moi trudng
khodng MS % ¢6 hodc khong c6 b3 sung vi khuén;
moi trudng khoang MS % chiia 100 mM NaCl cé hodc
khong c6 bé sung vi khudn®. Mat d6 vi khudn bé
sung vao mdi trudng dat 10° CFU/mL. Cay dugc ting
trudng trong diéu kién quangky 16 git sang / 8 gio t6i;
nhiét d6 phong sang dao dong tii 23 - 27°C. Ghinh4n
khdi lugng tuoi clia cay sau 4 tudn ting trudng.

Thir nghiém trong chéu tréng ngodi vudn
uom

Hat d4u phdng dugc khit triing va cho ndy mam trén
bong gon dugc tdm udt v6i moi truong khoang MS
% ¢6 hodc khong c6 bg sung vi khudn & mat do 10°
CFU/mL. Sau khi hat ndy mam, d4u phdng dugc
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chuyén sang chiu dat: dit khong xt Iy méan hoac
dat dugc tron véi NaCl 75 mM. Cay dugce tudi nude
2 1an/tudn. O cic nghiém thic xi ly khuén, huyén
phu vi khuén dugc b6 sung vao nudc dat mét do 100
CFU/ml va tudi 2 tudn mot 1an. Véinghiém thicxily
man, cach 2 tudn sé tusi b sung bang dung dich NaCl
50 mM°. Sau 40 ngay gieo hat, khéi lugng tuoi dugc
ghi nhan. Diéu kién nhiét d6 (ngay: 34-38°C; dém:
29-32°C) va d6 4m tuong d6i 48-62 %RH trong vudn
uom dugc ghi nhan trong sudt qua trinh thi nghiém.

XU ly théng ké sé liéu

Tat ca céc s6 liéu dugc xt 1i thong ké dua trén phan
mém Microsoft Excel 2010 va phan mém SAS Univer-
sity Edition.

KET QUA VA THAO LUAN

Phan lap va nhan dién vi khuan

T cdc nguén mau thu nhén, 12 ching vi khudn
bao gom 7 chung (BT00S01, BT00S02, BT00PO3,
BT00P04, BT00P05, BT00P06 va BT00P07) tli cay
bép; 2 chung (BT01S02 va BT01P01) tu cay khoai
lang; 1 ching (BT02EO1) tii cay dita can va 2 ching
(BT03S02 va BT03S03) tii cay dau phong dugc phan
l1ap. Phén 16n cdc chung phan 1ap dugc la tu ving
dat xung quanh ré (cic chung dugc ky hiéu boi chi
“S”) va tui bé mat ré (cdc chung dugc ky hiéu béi chit
“P”). Chi c6 duy nhit 1 chung BT02E01 (ky hiéu bai
chit “E”) 1a ndi cong sinh bén trong ré. Trong thuc té,
Pseudomonas la chi vi khudn rat phd bién trong dét va
ving ré ctia thuc vét, nhung do su da dang vé thanh
phén loai cing véi hiéu qué chon loc tuong d6i thip
ctia moi truong King B 1am han ché kha ning phan
lap vi khuéin muc tiéu, dic biét 14 d6i v6i nhiing mau
c6 sy phat trién ciia ndm mdc trén dia thach.

bé khing dinh céc chang dugc chon thudc chi Pseu-
domonas, phan ting PCR da dugc st dung dé khuéch
dai mot doan trinh tu rDNA 16S chuyén biét cho Pseu-
domonas”'>13. Két qua thi nghiém cho thdy, chi c6
7/12 chiing cho két qua duong tinh trén ban dién di
(Hinh 1). Do s6 lugng chung khao sat khong 16n, nén
12 chting dugc phén l4p (bao géom ca cac chiing 4m
tinh vé6i két qua PCR) sé dugc tién hanh dénh gid cac
dac diém thuc déy ting trudng.

Panh gia kha nang chiu man cta vi khuan

Kha nang chiu min ctia cic chung vi khuén dugc ddnh
gid, tii d6 lam tién dé dé€ khao sat kha ning kich thich
tang trudng thuc vat trong diéu kién mudi cao. Cac
ching vi khuén dugc nudi cdy trén moi trudng chia
ham lugng NaCl tang dén tii 6% dén 24% (khoang
cach gitia cac nong do 1a 2%). Két qua thi nghiém

trong Bang 1 cho thdy cdc ching khudn dugc phin
lap 6 Bén Tre c6 kha ning ton tai trong moi trudng
chita ham lugng mudi khé cao, dic biét la hai chuing
BT03P01 va BT02E01 c6 thé ting trudng trong moi
truong chiia nong do NaCl 1én t6i 20% va 22%.

Kha nang sinh téng hop IAA cta vi khuédn
Két qua thi nghiém trinh bay trong Bang 1 cho thdy
tat ca cac chung khuén phén l4p dugc déu c6 kha ning
san sinh IAA. Tuy nhién, ham lugng IAA sinh tng
hop béi cac chung vi khuén sau 7 ngay nuodi cdy tuong
déi thap trong khoang 1,168 — 4,423 pg/ml ', Nhung
theo Bui Trang Viét (2016) thi n6ng d6 IAA chi can
dat ti 0,1 - 1 ug/ml da c6 thé tic dong lén sy phat
trién clia ciy theo chiéu huéng c6 lgi'>. Nén néu
d6ng nudi cdy cac chung khuén véi thuc vét trong thoi
gian kéo dai thi cdc ching khuén nay vin cung cép
du lugng IAA ngoai sinh cho sy phat trién thuc vat
béng cch tang trudng ré thong qua kéo dai ré va lam
gidm lugng ethylene. Ba yéu t6 chinh anh hudng dén
su san sinh IAA ctia cac chung vi khudn vung ré theo
Mutluru va Konada (2007) 1a su khéc nhau gitia cic
loai va chung vi khudn; thoi gian nudi cdy, giai doan
phét trién ctia vi khuén va tién chit t6ng hgp IAA 1°.
Nhiéu nghién ctiu di chi ra rang céc ching vi khuin
khac nhau sé co su san sinh IAA khic nhau. Mot
s6 chung vi khudn n6i bat cho sy san sinh IAA nhu
Pseudomonas aureantiaca TSAU22, Pseudomonas ex-
tremorientalis TSAU6 va Pseudomonas extremorien-
talis TSAU20 da lam ting dang ké sy phat trién ctia
ré cy lén dén 25% trong diéu kién binh thudng va
lén dén 52% & nong do NaCl 100 mM so véi cay doi
chiing 7.

C6 dinh dam

Duya vao két qua trong Bang 1 thi da s6 cac ching
khuén dugc phéan 1ap déu c6 kha nang ting trudng
trén moi trusng MNEM, trit chang khudn BT03S02.
Moi truong MNFM la mot mdi truong vé dam, su
hinh thanh khuén lac trén méi trudng nay chiing to
cac chung vi khudn ¢6 kha ning st dung ngudn nitc
khoéng khi cho cic qua trinh cla té€ bao. Trong moi
truong MNFM c6 b6 sung bromophenol blue, déy 1a
mot chat chithi pH, c6 mau vang khi moi truong acid,
mau xanh 14 & pH trung tinh va chuyén sang mau
xanh duong khi moéi truong bazo. Trong thi nghiém
nay, moi truong chuyén tit mau xanh l4 sang mau
xanh duong la do vi khudn ¢6 dinh dam tao ra san
phdm NHy* lam pH méi trudng ting 1én. Su ¢6 dinh
dam ctia vi khuén dugc thuc hién theo phuong trinh
phén ting:

N; + 10HT + nMgATP + 8¢~ —2NH " + Hj + nM-
gADP + nP;2NH,* .
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Hinh 1: Phan (ing PCR phat hién trinh tu rDNA 16S chuyén biét cho chi Pseudomonas. Tu trai qua: Thang chuan
DNA (abm 100bp plus); 1-B8i chiing &m; 2-Déi chiing ducng (Pseudomonas protegens ATCC 17386), 3-BT00S01,
4-BT00S02, 5-BTOOP03, 6-BTO0P04, 7-BTO0OP05, 8-BTO0P06, 9- BTOOPO7, 10- BT0O1S02, 11- BTO1PO1, 12- BTO2EO1,
13- BT03S02, 14- BT03S03.

Bang 1: Két qua khao sat mét sé hoat tinh sinh héa lién quan dén déac tinh kich thich tang trudng ctia cac chiing
vi khuan dugc phan lap trong diéu kién stress min

Chung vi khudn Nong d6 NaCl cao Nong d6 TAA Chi s6 hoa tan C6 dinh dam
nhit (%) (ng/ml) Phosphate
BT00S01 6 4,316 + 0,133¢ +(%) +
BT00S02 8 3,487 + 0,206” 1,654 + 0,301 +
BTO00P03 8 3,458 +0,114° 1,839 = 0,350% 4
BT00P04 10 3,049 + 0,292¢ 1,108 + 0,026° +
BTO00PO05 6 3,039 + 0,151¢ +(%) +
BTO00P06 6 4,423 + 0,196% + (%) +
BTO00PO7 6 3,536 + 0,160” +(%) +
BT01S02 12 1,976 =+ 0,203/ 1,198 = 0,090 +
BT01PO01 10 2,610 + 0,281¢ 1,453 + 0,057 +
BT02E01 22 3,495 40,1077 1,597 + 0,084%¢ +
BT03502 12 2,428 + 0,075% 1,882 =+ 0,055% -
BT03503 12 1,470 + 0,2208 1,623 + 0,021%°¢ +

Céc s6 trung binh trong céc cot véi cdc mau tu khdc nhau thi khac biét & miic p<0,05
(*) Ddu + chi ra kha ning hoa tan phosphate nhung 6 mtc do thdp, khong thé xdc dinh chi s6 SI
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Hoa tan phosphate

Trong 12 chiing vi khuén phan l4p, chi c6 8 chuing xuét
hién vong phén giai sau 7 ngay nudi cdy (Bang 1). Tuy
nhién sau 7 ngay nuodi cdy, 8 chung khuén chi xuit
hién cac vong phan giai kha nho va chi s6 hoa tan dao
dong tir 1,108 - 1,882. Céc co ché hoa tan phosphate
bai vi khudn rit da dang, nhung theo Sharma va cong
su (2013) thi ¢6 3 co ché chinh 1a sén sinh acid hitu co,
giai phéng acid vd co va téng hgp cac polymer ngoai
bao (Extracellular polymeric substances-EPSs) 1°.

So sanh chon lva cac ching vi khuan tiém
nang

Dua vao két qua vé cac dic diém kich thich ting
trudng ctia cac chung khuén dugc phén lap, trong
cdc chung phén lap ti viing ré cay bip thi BT00S02,
BTO0PO03 va BT00P04 1a c6 ddy du cac dic tinh nhu
sinh TAA, c6 dinh dam va hoa tan phosphate. Tuy
nhién, khi xét vé két qua néng d6 IAA va cling nhu
chi s6 hoa tan phosphate thi 2 chung BT00S02 va
BTO00PO03 c6 uu thé hon so véi ching BT00P04. Trong
6 chung vi khudn dugc phan lap ti cay déu phong,
cay khoai lang va cay diia can, 4 ching BT01S02,
BT01P01, BT02P01 va BT03S03 c6 ddy du 3 kha ning
sinh héa la sinh TAA, ¢6 dinh dam va hoa tan phos-
phate. Co thé thdy, ching BT03S03 c6 kha ning
hoa tan phosphate cao hon so véi chling BT02E01
nhung sy khac nhau khong qué 16n, tuy nhién ching
BT02EO! sinh ra néng d6 IAA cao hon hin so véi
BT03S03. Vi vay, 3 chung BT00S02, BT00P03 va
BTO02E01 dugc chon loc d€ tién hanh céc thi nghiém
tiép theo. Ca 3 ching nay déu cho két qua PCR duong
tinh véi cdp moéi chuyén biét cho Pseudomonas.

Céc chang Pseudomonas phén lap tit vung ré va cc
mau d4t noéng nghiép dugc ddnh gid tuong ddi an toan
v6i ngudi va dong vat. Mic du moi loai thuc vat co
hiéu ting chon loc khac nhau lén d¢ da dang ctia quan
x4 vi sinh vat vung ré, P. fluorescens va P. putida vin
14 nhiing loai chiém vu thé nh4t?°. Nhiéu ché phim
thuong mai tii 2 loai nay da dugc ing dung rong rai.
Mot s6 truong hop P. putida giy bénh cho nguoi da
dugc ghi nhén, tuy nhién, s6 ca nay 1a rit hiém va hau
hét gip & nhiing ngudi suy giam mién dich?!. Mot
thanh vién khac thudc chi nay1a P, aeruginosa c6 tiém
néng réit l6n trong viéc thuc ddy ting trudng thuyc vat
va kha ning d6i khang manh mé véi cac tac nhan gay
bénh viing ré. Khoéng giéng nhu P. fluorescens va P.
putida, mot s6 ching P. aeruginosa la tic nhan gay
bénh co hi trén ngusi?!. Vikhu&n nay phan b6 rong
rai trong ngudn nudc, dit va tham chila trong mot s6
loai thuc phdm. Tuy nhién, mitc d6 rii ro giy ra bdi vi
khuéin nay khong 16n va chi dugc xép vao nhém nguy

co an toan sinh hoc cip II. Hon niia, khong phai tat
ca céc ching thudc loai nay déu c6 kha nang gay bénh
lién quan dén sy ving mit clia cc gene gy bénh trong
genome. Tom lai, cac chung PGPR thudc chi Pseu-
domonas c6 thé ung dung rong rai trong thuc hanh
ndng nghiép véi miic d) rui ro thip va c¢é kha nang
kiém soat.

Su hién dién gene ma héa ACC deaminase

Nham xéc dinh sy hién dién gene ma héa ACC deami-
nase trong cac chiing tiém ning, phan ting PCR nhim
khuéch dai doan DNA déc hiéu cho gene nay & Pseu-
domonas dugc thuc hién theo quy trinh ctia Sheehy
va cong sy (1991) 22, Ngoai ra, D. Saravanakumar va
R. Samiyappan (2006) da ching minh dugc cap moi
nay la mét cdp mdi dic trung cho Pseudomonas flu-
orescens?>. Két qua dién di trénHinh 2 cho thdy san
phdm muc tiéu khoang 750 bp xudt hién & ca 3 ching
dugc chon.

Khao sat kha nang kich thich tang truéng
cay dau phong

Trong thi nghiém nay, tiém ndng cta cdc ching vi
khuén trong viéc ho trg thuc vat chdng chiju véi stress
mén sé dugc danh gia trén mo hinh cay nong nghiép.
So véi ciy bip, chi nhay cam véi stress mdn ¢ mitc do
trung binh?4, thi cay d4u phong 13 mét loai rit nhay
cam véi stress min>°. Do d6, mic du 3 ching dugc
chon c¢6 ngudn g tii ré ciy bap va ciy duia can, nhung
trong thi nghiém nay cay dau phong da dugc chon
lam mo hinh d€ tién hanh céc thtt nghiém dap tng
Vi stress.

Tht nghiém in vitro: Trong diéu kién thuong, cay
dugc xti 1i v6i chung vi khuin BTO0P03 cho thdy su
kich thich ting truéng thé hién & su gia ting khdi
lugng tuoi toan cay (ting 30%), khdi lugng than (ting
37%) va khdi lugng ré (ting 13%) so vdi d6i chung.
Trai lai, chung vi khuin BT02EO01 lai cho th4y ddu
hiéu tc ché 1én su phét trién cua cy trong khi cay
dugc xti Iy v6i chiing BT00S02 lai khong cho thay sy
khac biét so cay doi ching (Hinh 3A va Bang 2). Tuy
nhién, trong diéu kién stress mdn, tit ca cac nghiém
thiic dugc xti Iy vi khu&n déu cho théy c6 su gia ting
khéi lugng cta cay so v6i nghiém thic d6i chiing.
Trong do6, nghiém thiic dugc xt Iy v6i chiang vi khudn
BTO00PO03 cho hiéu qua cao nhit (Hinh 3B va Bang 2).
biéu nay cho thdy vi khuén ¢ kha ning lam giam tac
ddng cua stress mén lén sy ting trudng cta ciy dau
phong.

Thi nghiém trong chiu trong ngoai vudén uom:

Trong diéu kién thudng, cac ciy dugc xii ly v6i chiing
BTO0P03 c6 sy gia ting khdi lugng than va ré 1an lugt
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BT00S02 BTOOPO3 BTO2EO1 Thang

_ e 1000bD
- €——  700bp
e Ll

- >

Hinh 2: Phat hién gene ma hoa ACC deaminase bang phan ting PCR

Bang 2: Tac déng ctia vi khuén 1én khéi lugng tuoi cay dau phéng trong trén MS J va MS 1 bé sung 100 mM
NaCl sau 4 tuan gieo hat trong diéu kién in vitro.

Nghiém thtic Khéi lugng tong (mg) Khdi lugng than (mg) Khdi lugng ré (mg)

0 mM NaCl 100 mM NaCl 0 mM NaCl 100 mM NaCl 0 mM NaCl 100 mM NaCl

D6i chiing 2308,3” 2046,1° 1625,0° 1661,4° 683,2¢ 384,7"
(PC) +266,0 +300,6 +113,4 +266,7 +179,0 +97,4

BT00S02 2237,4° 2281,3% 1799,6” 1789,6” 437,80 491,7¢
+367,5 +70,3 +214,1 +146,0 +157,3 +91,4

BTO00P03 2991,3% 2629,6% 2218,6% 2011,9% 772,7° 617,7¢
+183,7 +27,4 +202,6 +97,2 +276,7 +52,7

BT02E01 1466,0° 2463,1% 1171,5¢ 1927,9% 294,5¢ 535,24
+94,7 +344,8 +139,9 +396,9 +52,7 +55,3

Cdc s0 trung binh trong cdc cft véi cdc mau ty khdc nhau thi khdc biét & miic p<0,05
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n
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la 54% va 278% so véi cay doi ching. Trai lai, cac
céy dugc xu ly v6i chting BTOOP02 va BT02EO01 lai
cho théy su gidm nhe vé€ khdi lugng so véi cay déi
chiing (Hinh 3C va Bang 3). Trong diéu kién stress
man, tat ca cic cay dugc xti 1i v6i vi khudn déu c6 khdi
lugng tuoi cao hon so véi cay doi chiing (Hinh 3D va
Bang 3). Két qua thi nghiém cho thay sy pht hop gitia
diéu kién thti nghiém in vitro va diéu kién thi nghiém
trong vuon uom. Nhu védy, ching BTO0P03 khong
nhiing c6 hiéu qua kich thich ting trudng cay dau
phong trong diéu kién thudng ma con ¢ kha nang cai
thién ting trudng ctia ciy trong diéu kiéns tress man.
Trong khi d6, 2 chting con lai chi ¢6 hiéu qua tich cuc
trong diéu kién stress ma khong cho thiy hiéu qua ting
dung trong diéu kién thuong. Tl nhiing két qua trén,
chting BT00P03 da cho théy la mét chung tiém nang
trong viéc sdn xudt phan boén vi sinh giup cai thién
néng sudt ciy trong ké ca trong diéu kién thudng hay

diéu kién stress man.

A

" BTooPO3

i

W?p sl
BT02E01
Hinh 3: Hinh thu hoach cdy ddu phéng trong tuong tdc véi cdc ching vi khudn (Trong d6, A: iéu kién in vitro khéng
stress; B: Diéu kién in vitro stress mdn; C: Diéu kién tu nhién khong stress; D: Diéu kién tu nhién stress mdn)

KET LUAN

Nghién cttu nay da phan lap dugc 7 chung vi khuén
thudc chi Pseudomonas tii Bén Tre, c6 kha ning song
trén diéu kién man. Trong dé 3 chung vi khuin
BT00S02, BTO0P03 va BT02E01 dugc chon loc dua
trén kha ning hoa tan phosphate, c§ dinh dam va san
sinh TAA. Ching vi khudn BT00P03 c6 kha ning kich
thich tang truéng ciy dau phong ca trong diéu kién
binh thuong va diéu kién stress mén, cho thdy tiém
nédng ctia chiing nay trong thuc hanh ndong nghiép bén
viing. Tuy nhién, trudc khi dua vao ting dung rong
rdi hodc thuong mai héa, chung vi khuin BT00P03
can dugc tién hanh ddnh gia vé nguy co gay bénh trén
ngudi va dong vat, ciing nhu tac dong 1én mai trudng
sinh thai. Viéc dinh danh tGi muic do loai, tAm soét su
hién dién cuia cac gene gay bénh trong bd gene ciing
nhu tht nghiém trén moé hinh ddng vat sé cung cdp
nhung bang chiing xac thuc vé mic d¢ rui ro gy ra
bdi ching nay.

DANH MUC VIET TAT

ACC: 1-aminocyclopropane-1-carboxylate
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Bang 3: Tdc déng cta vi khudn Ién khéi lugng tuoi cdy dau phéng tréng trong dat va ddt bé sung 75 mM NaCl sau 40

ngay gieo hat
Nghiém thuc Khdi lugng téng (mg) Khéi lugng thin (mg) Khdi lugng ré (mg)
0 mM NaCl 75 mM NaCl 0 mM NaCl 75 mM NaCl 0 mM NaCl 75 mM NaCl

Déi chling 2682,5" 1562,6” 2184,9° 1229,9° 555,1° 332,80
(PC) + 29,2 +215,9 +122,4 +117,8 +32,5 198,4

BT00S02 2019,7¢ 2616,5¢ 1484,8¢ 1485,2° 534,9% 891,34
+64,5 +523,3 +22,1 +213,0 +76,4 +346,5

BT00P03 5468,44 2666,7¢ 3368,3¢ 1880,2¢ 2100,1¢ 786,5¢
+48,3 +310,5 +182,4 +214,4 +134,6 +101,1

BT02E01 2002,7¢ 2194,9¢ 1437,4¢ 1441,8° 559,4” 606,17

+61,8 +134,7 +158,9 +142,3 +14,4 +56,1

Cc s6 trung binh trong cdc cft vdi cdc mau ty khdc nhau thi khdc bi¢t & miic p<0,05

bp: base pair

PC: Déi chiing

EPSs: Extracellular polymeric substances
IAA: Indole-3-acetic acid

IST: inducing systemic tolerance

MNEM: Nitrogen Free Mineral Medium
PCR: Polymerase chain reaction

PGPR: Plant growth promoting rhizobacteria
OD: Optical Density

TSB: Tryptone Soya Broth
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Isolation and screening of Pseudomonas isolates enhance salinity
tolerance of peanut ( Arachis hypogaealL.)

Chu Nguyen Thanh, Pham Van Nhut Tieng, Bui Van Le, Hoang Thi Thanh Minh”

ABSTRACT

The application of plant growth-promoting rhizobacteria (PGPR) is one of the most promising al-
ternative approaches to improve plant growth under salt stress. Among PGPR, Pseudomonas is a
Use your smartphone to scan this bacterial genus that possesses a variety of mechanisms for plant growth promoting and induc-
QR code and download this article tion of biotic as well as abiotc stress tolerance. In this study, we screened 3 potential strains and
tested growth promotion of peanut (Arachis hypogaea) under saline condition. All 3 isolates (strains)
showed in vitro plant growth promoting traits such as production of indoleacetic acid (IAA), phos-
phate solubilization and nitrogen fixation. Moreover, the 3 isolates present gene encoding ACC
deaminase, an important enzyme can promote plant growth to ameliorate abiotic stresses. Peanut
inoculated with the strain BTOOP03 showed the increase in fresh shoot biomass in normal and saline
stress conditions. Our results showed that the BTOOPO3 strain may be used as a biological agent for
eco-friendly agricultural practices. This research is the first step to understand the microbe-plant
interaction mechanism under stress and to apply these strains to agricultural practices in the future.
Key words: peanut, PGPR, Pseudomonas, salt stress tolerance
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