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TOM TAT

LGa (Oryza sativa L.) la cdy luong thuc quan trong cia nudc ta, dic biét & ving Pdng bang séng Ctu Long.
Truéc tinh hinh x&m nhap man nghiém trong tai ddy, viéc tim ché pham vi sinh nham cai thién ning suét, than
thién véi moéi trudng va st dung trong diéu kién han man 1a diéu kién can thiét. Vi sinh vat kich thich sinh
truong thuc vat (Plant growth promoting rhizobacteria - PGPR) la nhiing vi sinh vat ctr trd tai vung ré, co tac
dong t6i sy sinh truéng va chong chiu mam bénh cua cay trong thong qua mot so6 con duong truc tiep hoac gian
tiép. Muc tiéu caa nghién ctru 1a danh gia kha nang kich thich sinh truong va kha nang chong chiu man trén cay
IGa cua chung Enterobacter mori RS1 duoc phan 1ap tai Pong bing séng Ctru Long. Cac thi nghiém in vitro cho
thiy chung RS1 c6 kha ning cb dinh N, phan giai P va Ca tai chi s6 phan giai SI lan luot 1a 1.39 va 1.35, san
sinh phytohormone IAA ¢ mirc 1.35 pug/mL, san sinh mang sinh hoc biofilm, chéng chiu véi man ¢ 8% NaCl
(1370mM NaCl) va cai thién sinh truong o cay lda. Sy biéu hién cua cac gen lién quan dén tinh chéng chiu man
trén cay laa duoc lay nhiém véi Chung RS1 1a cao hon voi cdy ddi chirng & 100 mM. Két qua cho thiy Chung
Enterobacter mori RS1 la chung vi sinh vat c6 kha nang kich thich sinh truéng va chdng chiu man cho cay lda
va c6 thé sir dung dé phat trién cac ché pham vi sinh phuc vu cho néng nghiép.

Tir khoa: PGPR, Ita, chiu man, Bng bing séng Ciru Long.

MO DAU

Lua (Oryza sativa L.) la cay lwong thwe chiém vi tri quan trong hang dau & Viét Nam va trén thé g|0| Hién nay,
hon 110 nwéc trén thé gi¢i dang san xuét lta gao, trong do, Chau A 1a vung san xuét lta gao chd yéu chiém 90%
vé san lwgng cling nhw ve dién tich. Tuy nhién, lda la cay lwong thuc rat nhay cam voi man, viéc tang do nhiém
man trong dat lam cho cay lGa d& bi tén thuong, dong thoi &e ché sinh trwéng va phat trién cua cay (Collard et

al., 2013). Stress man c6 thé dwoc coi la stress pho bién nhét ma cay tréng phai di mat hién nay, anh huwéng
den hon 20% dién tich d4t canh tac, trong d6 bao gdm mét niva dién tich twéi tieu va ty Ie nay dw kién sé& tang Ién
trong twong. Tac dong tiéu cuwc cla stress man la lam glam s ndy mam hat, sy phat trién cta cay con va cla I4,
cling nhw giam dién tich quang hop da dwoc ghi nhéan & cac nghlen ctru truoc. Nguyan nhan chinh gay hai cho
cay lua trong moi trwong man la do sw hap thu ion Na" qua mic dan dén doc td ion va stress tham thau.
Trong hoan canh méi truo’ng dat bi xam nhap m&n mét cach dang nghiém trong, kém theo do la van dé thiéu
nguon nwéc ngot dang ké thi giai phap hién tai 1a st dung ché phdm vi sinh dé cai thién nhirng viing dat bi nhiém
man da dwoc dwa ra (Hameed et al., 2008).

PGPR la vi khuén ndi sinh thie vat cw trd bén trong r&, thuc day sinh trucmg cla cay trbng thong qua mot sé con
du’cyng tree tiép hoac gian tiép nho kha nang cé dinh dam, hoa tan cac chat kho tan va tdang kha nang chdéng chju
ctia cay trwét cac yéu té stress tir méi trurong. Trong nhung nghién ctu gan day, nhiéu chdng khuén thuéc nhém
vi sinh vat PGPR da duwoc tim ra va nghién ctu, didn hinh mét sb loai thudc cac chi nhu: Pseudomonas sp.,
Azospirillum sp., Azotobacter sp., Bacillus sp., Burkholderia sp., Enterobacter sp., Gluconacetobacter sp.,
Herbaspirillum sp., Klebsiella sp., Paenibacillus va Serratia (Andrade et al., 2023). Trwéc do, 12 chang vi khuan
dwoc phan lap tlr viing ré cla cay lda tai ving d&t nhidm man thudc vang déng béng song Ctu Long. Chung
Enterobacter mori RS1 dwoc lwa chon nham danh gia kha nang kich thich sinh trwéng & cay lta trong sé chung
Vi khuan da phan lap. Chang vi khuan dwoc dinh danh, khao sat mét sé cac hoat tinh héa sinh ctia chung ddéng
nudi cdy v&i thue vat nhdm danh gia kha néng kich thich sinh trwdng va tng kha néng chéng chju mén trén dong
la KD18.

VAT LIEU VA PHUONG PHAP
Vat liéu
Chung vi khun ndi sinh dwoc phan lap tr mau ré cay lda tiy vung. d4t nhidm méan & Kién Giang. Chang khuén

dwgc lwu gilr dai han & 80 C trong dung dich glycerol 20%. Hat giéng liia KD18 dat chudn tlr Vinaseed — Céng
ty c6 phan tap doan cay trdng Viét Nam dworc.

Hoa chét, thiét bj va méi trwéng st dung trong nghién ctvu dwoc cung cap t» Phong Cong nghé Té bao Thyc vat
trire thude Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.
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Phwong phap
Binh danh vi khudn

DNA vi khuan sé& duoc tach chiét theo phuong phap Alkaline lysis buffer thudc hing Thermo Fisher Scientific
nhw sau: Cho 20 uL Alkaline lysis buffer (2,5 ml 10% SDS, 5,0 ml 1N NaOH va 92.5 ml H,O khi trang). Bo
sung 2 uL dunq dich vi khuan nudi qua dém tai 28°C vao 6ng dunq dunq dich Alkaline lysis buffer va tron
déu. bat é6ng c6 chwa dung dich khuan va Alkaline IyS|s buffer vao may PCR v&i chu trinh nhiét 95°C trong
vong 10 phat. Sau dé dat cac 6ng nay trén da trong vong 15 phat. Thém 180 pL H,O khir tring vao mdi éng
va ly tm & 4000 vong/phit trong 5 phut. Dich ndi dwoc chuyén sang 6ng 200 uL méi va st dung nhw khuén
DNA cho céc thi nghiém tiép theo.

Chaing vi sinh vat dwgc xac dinh béng phan (’ng PCR d& nhan trinh tw gen 16S rRNA v&i cdp mdi 27F (5'-
AGAGTTTGATCCTGGCTCAG-3’) va 1492R (5-ACGGCTACCTTGTTA- 3). Cacphan ung PCR dwoc thwe hién
v&i 25 LL thé tich bao gém: 12,5 uL MasterMix (Thermo Fisher Scientific): 1 uL moi loai moi 27F/1492R$100 pM),
1 pL DNA khuon (100 ng), 9,5 pL H20. Phan &ng dwoc tién hanh trén may PCR héng BIO RAD T100™ Thermal
Cycler vé&i chu trinh nhiét nhw sau: bién tinh ban dau & 94°C trong 5 phut, tiép theo la 35 chu ky bién tinh & 94°C
trong 30 giay, bat c&p & 55°C trong 30 gidy va kéo dai & 72°C trong 1 phut 30 giay, v&i buwéc kéo dai cudi cung &
72°C trong 10 phit. Cac san pham PCR (khoang 1465 bp) dwoc glal trinh ty thwong mai tai cong ty LOBI
Vietnam, Trinh tw DNA dwoc tim kiém bang cong cu BLAST trén co s& dir liéu NCBI GenBank va dwoc so sanh
trong phdn mén MEGA X.

Khéo sét cdc ddc diém héa sinh cda chidng RS1 trong diéu kién in vitro

Khao sat kha nang co dinh dam cua vi khudn bang méi trwéng Ashby 1a phwong phap phd bién dé xac dinh vi
khuén cé kha nang co dinh dam tw do. Moéi trucmg Ashby khéng chra nguon dam c6 dinh ma chi cung cép céac
thanh phan co ban can thiét cho sw phat tri&én cda vi khuan, tv d6 dya vao kha néng hinh thanh khuén lac phat
trién trén mat thach sau 07 ngay nubi cdy & 28°C nhadm dwa ra két qua v& kha nang cb dinh dam cla vi khuan
(Tian et al., 2023).

Kha nang phéan giai phosphate kho tan (P) dwoc xac dinh bang sy xuét hién ctia vong phan glal Caz(POy) trén
méi trwéng PKO - Plkovskaya s agar sau 07 ngay nudi cay & 28°C. Bdng thoi, phan g|a| canxi (Ca) duwoc quan
séat béi sy xuat hién cda vong phan gidi CaCOs trén moi trwong CDB’s agar sau 07 ngay nubi cay & 28°C (Peper
et al., 2024). Chi sb phan glal P, Ca duoc xac dinh theo cong thire: SI = D/d. Trong dé: Sl la chi s6 phén giai; D la
duo’ng kinh vong phan giai (cm); d la dwéng kinh vong khuén (cm).

Kha nang san sinh phytohormone IAA cuda vi khuan trong moi trwong LB + 0,1% tryptophan sau 07 ngay nubi cay
dwoc dinh Iuo’ng bang phwong phap so mau véi thubce thtr Salkowski & buéc song 520 nm (Gang et al., 2019).
Kha nang san sinh mang sinh hoc dwoc xac dinh véi thubc nhudém crystal violet & buéc séng 580 nm sau khi
nudi cay vi khuén trong moi trucyng LB sau 07 ngay, & 28°C, diéu kién toi trén dia 96 gleng (Nagant et al., 2010)
banh gia kha nang chong chiu man cla vi khuan dwoc khao sat qua thi nghiém nuéi cay ching khuan trong moi
trwdng LB chiva cac ndng NaCl khac nhau sau 07 ngay, & 28°C.

Ddnh gid kha ndng kich thich sinh truréng cda RS1 trén cay lta KD18 trong diéu kién in vitro

Cac hat lia KD18 khée manh va dong déu dwoc dem di kht trung trong dung dich Ethanol 70% trong 01 phut,
Javen 60% trong 20 phut, sau d6 rira 05 1an béng nwéc cat khiy tring. Chang khudn RS1 dwoc nudi hoat héa
trong moi trwong LB Iong & 28°C trong 4 h. Sau do, dich khuan dwoc dem di ly tam 6000 vong/phut, thu duwoc
can khuén. Hoa Ioang can khuan cung nwéc cat khd tring nhdm thu dwoc dich khuan c6 OD = 0,01. B6 sung 1
mL dung dich khuan thu dwgc vao trong dia peptn da chira dung dich NaCl & céac ndng d6 khac nhau (0 mM, 100
mM) cuing 50 hat giéng lia KD18. Sau 07 ngay, danh gia khéi lwong twoi clia cay con thu dworc.

Ddnh gid bidu hién gen

M&u ré clia cay con trong thi nghiém danh danh gia kich thich sinh trwéng va chdng chju man sau 07 ngay x& Iy
man sé dwoc thu lai va bao quan frong 80 C. Sau do, viéc tach chiét RNA dwoc thuwc hién bang Trizon
(Chomczynski et al., 1995) voi mét so thay ddi. Cu thé, cac mau ré duoc nghlen bang may nghién Mill MM 400
(Retsch, Bwc) voi b| s&t trong 02 phut. Sau d6, 1 mL Trizol dwoc thém vao cac 6ng, dao nhe trong 10 phat &
nhiét do phong. Tiép theo, 200 mL chloroformllsoamylalcohol (ti 1&é 24:1, viv) duoc them vao mbi éng va ly tam &
tbc dd 12000 vong/phut trong 15 phut. Cac ong eppendorf 1,5 mL chwa 600 pL dich ndi dwoc thém |sopropanol
lanh theo ty & 1:1 (v/v). Qua trinh két tha RNA duwoc thwe hién & -20°C trong it nhét 30 phat va két qua RNA thu
dwoc bang cach ly tam & tbéc d6 12000 vong/phut trong 15 phat. San pham dwoc rira hai l&n béng EtOH 70%,
lam kho va hoa tan trong 50 pL H,O khi tring. cDNA duoc tdng hop bang bd Kit tdng hop cDNA RevertAid First
Strand (Thermo Fisher Scientific) v&i 1 pg mRNA lam m&u. Realtime-qPCR dinh lwong dwoc thire hién thong qua
hé théng Realtime-gPCR Rotor Gene Q (Qiagen, Hoa KY) v&i ba lan 1&p lai, st dung méi khuyéch dai gdm co:
OsAREB1F: TTCAAAGGTGGGCTGAGG; OsAREB1R: GCAGACTCCCTGTTCATTGAT; OsLEAS3-1F:

AATGATTTCCCTTTGGTGTC; OsLEA3-1R: CATCAGTACACATCACCCA; OsEREBP1F:
CCAATGGATCCTCCGTGTATG; OsEREBP1R: CATCCAGGTGGAAGGCTATC,; OsEREBP2F:
TCGGAGTGCGTATCATCACCA; OsEREBP2R: AATCTGGCAGCTGCATCTCC; OsActinl F:

CGGTCGAACAACTGGTATCGT; OsActinl R ATCCAACCGGAGGATAGCATG; véi gen tham chiéu OsGAPDHF:
AAGCCAGCATCCTATGCAGATT; OsGAPDHR: CAAAGATGCTTGACCTGTGTGTC. Sau do, thyc hién theo chu
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trinh bao gébm: Khdi dau & 95°C trong 3 phut, 40 chu ky 95°C 10 gidy, 60°C 20 gidy va tiép theo la 72°C 20 giay.
Cac gen dwgc phan tich bang gRT-PCR doi véi cay Ita dwgc md ta trong bao cao clia Holmberg va dong tac gia (2013).

Xt ly théng ké

Cac thi nghiém duoc Iap lai 03 1an. Sy khac biét co ¥ nghia clia cac gia tri trung binh duoc xac nhan bang kiém
dinh Duncan. Két qua phan tich thong ké dwoc x& ly bang phan mém GraphPad.

KET QUA VA THAO LUAN

Két qua danh gia kha nang phan giai P kho tan

Phosphate la mét nguyén té thiét yéu cho si sinh trudng thwe vat, vi khuan ving ré co thé chuyén déi P tir dang
kho tan thanh dang dé hap thu. Dwa trén kha nang kich thich sinh trwdng cla vi sinh vat viing re, kha nang phéan
giai P la yeu to can thiét dé lya chon ching khuan tiém nang tir bo swu tap chung da duwoc phan lap tai vang dat
nhiém man thudéc Bong bang séng Clru Long. Vé mat thug nghiém cé thé nhan biét kha nang hoa tan cac dang P
kho tan nho' sy hinh thanh vong phan giéi xung quanh khuan lac trén méi trwdng thach PKO. Keét qua trong Bang 1
cho thay chi so phan gidi P b&i chiing RS1 bang 1,39 + 0,02 la cao nhat. Nhé kha nang phén giai vuot troi, RS1 1a
chding khuan tiém nang dwoc lwa chon trong nhém 12 chiing dé thwc hién cac thi nghiém danh gia tiép theo.

Bang 1. Két qua danh gia tuyén chon ching khuan cé kha nang phan giai P

STT Ky hiéu chang Chi sé phan giai P (SI) STT Ky hiéu Chi sé phan giai P (SI)
chuang
1 RS1 1,39 £ 0,02 7 RS7 1,15 0,01
2 RS2 1,12 £ 0,02 8 RS8 1,29 £0,12
3 RS3 1,11 £ 0,03 9 RS9 1,15 £ 0,02
4 RS4 1,32 £0,02 10 RS10 1,12 £ 0,02
5 RS5 1,25 + 0,05 11 RS11 1,22 £0,12
6 RS6 1,22 £0,10 12 RS12 1,14 £ 0,01

Két qua dinh danh dong vi khuan RS1

Dua trén hinh thai khuan lac, hinh thai khuén lac va moét s6 dic diém sinh héa co ban cua ching vi khuin RS1,
c()’ thé xac dinh chL’mg‘vi khuan da phéan lap thudc chi Enterobacter. Trinh tw 16S rDNA da duogc xac dinh va tim
kiém trinh ty twong dong trén NCBI cho thay dé twong dong dat 99,37% v&i ching Enterobacter mori LgD10
(Hinh 1).

M RS1 0QY77012.1:32-1455 Enterobacter quasiroggenkampii strain L-B9
% MH767050.1: Klebsiella sp. clone GDKp07
“ CP083830.1: Enterobacter asburiae strain AR2284-yvys

JF690979.1: Enterobacter ludwigil strain JOM-11

RS1

CP119170.1: Enterobacter mori strain LgD10

1500 bp -
1000 bp -

~ MW578904.1: Enterobacter sp. strain DS5
CP010612.1: Enterobacter cloacae strain colR/S

250 bp -

CP091081.1: Enterobacter roggenkampii strain GD21SC1505

- KC477207 1: Leclercia adecarboxylata strain Y27

LC056477 1. Escherichia coli plasmid pV266-a

b

Hinh 1. Két qua PCR nhan gen 16S rRNA tir chiing RS1 (a) va cay phan loai thé hién sw twong déng
gitra RS1 va cac ching khuan khac (b)

a
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Két qua danh gia mét sé dic diém héa sinh in vitro

Trong tw nhién, hoat dong cb dinh N cla cac nhom vi khuan la nguon cung cap N chi yéu cho thyc vat. Kha
nang cb dinh dam dwoc tim thay & rat nhidu chi vi khuan ving ré nhw Rhizobium, Azospirillium, Azotobacter,
Acetobacer, Enterobacter, Pseudomonas, Burkholderia, Diazotrophicus va Cyanobacter. Nghién ctru cda Tian va
ddng tac gid (2023) phan lap dwoc 11 ching vi khuan tiém nang trong d6 chiing khuan E. mori cé thé sinh
trwdng tét trén madi trwdng Ashby khong chira N. Ké&t qua danh cd dinh N cho thay ching vi khudn RS1 c6 thé
sinh trwdng trén moi trrdng Ashby khdng chira N (Bang 2).

Bang 2. Két qua danh gia mot sé dac diém héa sinh trong diéu kién in vitro ctia chung RS1

STT Cac dac diém hoéa sinh trong diéu kién in vitro Két qua
1 Kha ning cb dinh N +
2 | Phan giai Ca (Chi sb SI) 1,35+ 0,04
3 San sinh IAA (ug/mL) 21,74 £ 0,52
4 Séan sinh mang sinh hoc Biofilm (OD bao nhiéu) 0,016 + 0,007
5 Kha n&ng chdng chiu NaCl (%) 8 (1370mM)

Mot s6 két qua tir cac bai bao cao lién quan toi ching khuén E. mori khong dé cap nhiéu toi khd nang phan gii
Ca. Tuy nhién, trong bao cao cta Phuphaboon va dong tac gia (2022), mét so ching khuén thudc chi Enterbacter
hoan toan c6 kha nang phan gii Ca. Két qua danh gia kha nang phan giai P cho thay ching RS1 c6 thé phan
gidi Ca v@i chi s6 phan giai Sl la 1,35 £ 0,04 (Bang 2).

IAA dong mot vai tro la hormone anh hwéng dén sy phan chia, kéo dai va biét hoa té bao; gia téng ti 1& xylem va
sw phat trién bd ré; anh hwéng dén quang hop va kha ning khang véi mot sb didu kién stress. PGPR c¢6 kha
nang san sinh IAA trong diéu kién in vitro khi méi treong nuéi cay dwoc bd sung 1% tryptophane Trong thi
nghiém, ching RS1 san sinh Iuong IAA dat 21,74 + 0,52 pg/mL sau 07 ngay nuéi. Kha nédng san sinh IAA cda
chuing vi khudn duoc khao sat la giéng véi mot sé cong bé trwée d6. Dién hinh, cac chiing thudc chi Enterobacter
khao sat bdi Jan va déng tac gia (2020) c6 thé san sinh IAA dao dong tir 3,02 dén 23,2 ug/mL (Bang 2).

Mang sinh hoc la tap hop cac vi sinh vat dugc gén két v6i nhau béng mét mang lwdi cu tric cac chét polyme
ngoai té bao. Mang sinh hoc dworc tao ra tir nhom chang vi sinh vat PGPR 1a yeu tb téng cwong chéng chiju man
cho cay tréng vo cung hiéu qua Két qua thi nghiém cho thay chung RS1 c6 kha nang tao mang sinh hoc, tuy
nhién khéng dang ké, dat gla tri OD 580nm 0,016 + 0,007. Két qua nay tuong ddng voi két qua tlr nghién ciru
cta Nyenje va dong tac gia (2013) cho rdng day 1a kha nang chung clia cac ching khuan thudc chi Enterobacter
(Bang 2).

Kha nang chéng chiu NaCl cla vi khuén 1a kha nang cta vi khuén séng va phét trién trong mdi trwong c6 ndng do
mubi cao. Két qué thi nghiém nudi ching khuan tiém nang trong moi trtmng LB chira cac ndéng ddé NaCl cho thay
RS1 bi (rc ché sinh trwéng tai diéu kién 8% NaCl (tuc 1370mM NacCl) va khong thé sbng sot tai diéu kién 9%
NaCI (Bang 2). Chi Enterobacter khong phai la vi khuan wa méan, ching cé kha nang chiu man nhe va cé thé phat
trlen trong moi trwcmg co nong dd mudi nhat dinh 1én dén khoang 5-6%. Két qua thi nghiém cho thay chang
khuan E. mori RS1 c6 kha néng chiu mén t&t hon so véi cac loai khac thudc chi Enterobacter.

Két qua danh gia kha ning chéng chiu mén trén cay lda cia ching RS1 trong diéu kién in vitro

Tién hanh danh gia khéi Iu’ong cay lta sau 07 ngay nudi cay trong didu kién in vitro cho thdy chung khuan RS1
cé the gilp cay lta 07 ngay tudi sinh trwéng tét hon so véi cay déi chieng trong didu kién thudng va man (Hinh 2).
of nong dd 100 mM NaCl, khéi lwgng thu dugc & cay dworc lay nhiém ching RS1 co khéi lwong cao hon 11,37%
S0 VOi cay déi chwng Két qua nghién cteu phi hop véi cac nghlen clu trwdc day vé kha nang nang cao tinh chiu
man cla cay lda ca mot sé ching vi khuan phan Iap. Cu thé, chiing Enterobacter sp. gitp tang tang khéi lwong
cay con trung binh t&i 63,15% so vé&i dbi doi chung trong diéu kién man 30 mM NaCl (Sagar et al., 2020). Thém
vao do, nghlen clu clia Hussain va ddng tac gia (2022) cho thay E. mori ¢ kha nang thuc day Sw phat trién sinh
khéi cta cay lua, tang khéi lwong tr 10% dén 30% dwéi diéu kién stress man so voi cay déi chung Mot nghién
cu’u khac cta Fadiji va ddng tac gia (2023) cho,thay chung khuén E. mori AYS9 co thé ho tro cay lia chon,g chiu
nong dé NaCl Ién t¢i 200 mM. Bén canh do két qua thi nghiém & diéu kién binh thwdng (0 mM) cho thay cay
duworc lay nhiém ching RS1 ciing cho kh0| lwgng cao hon 9,53% so véi cay dbi chwng (Hinh 2). Cac két qua trén
thé hién E. mori RS1 la chdng khuén tiém nang c6 kha nang kich thich sinh trwédng va chdng chiu man gidp cay
lta & giai doan dAu sinh trwéng.

Két qua danh gia biéu hién mot sé gen lién quan tinh chéng chiu mén trén cay lia

Két qua danh gia sw bidu hién mét sb gen lien quan dén chéng chiu man thudc con duong abscisic acid-ABA
(AREBl LEA3-1) va ethylene ETH (EREBP1, 2) dwoc xac dinh. Theo do, sy biéu hién cla tit ca cac gen trén
cay lia dwoc lay nhiém véi chiing RS1 cao hon so véi cay lua khéng dwoc lay nhiém voi chung RS1 (cay dbi
ching) & diéu kién 100 mM. Ngoal ra, & didu kién binh thuwéng (0 mM), sw biéu hién clia cac gen nay trén cay lta
dwoc lay nhidm véi ching RS1 va cay déi chivng 1a nhw nhau (Hinh 3).
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Hinh 2. Hinh thai (a) va khéi lweng twoi trung binh (b) cay laa déi chirng va dwoc 1y nhiém sau 07 ngay tréng
trong dieu kién in vitro & cac nong dé muoi khac nhau. Scale 1 cm.
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Hinh 3.Sw biéu hién mét sé gen cua cay lua dworc lay nhiém (RS1) va khéng dworc lay nhiém (M) vé&i chang RS1
sau 07 ngay trong trong dieu kién in vitro & cac nong dé muoi khac nhau

KET LUAN

Két qua nghién ctru cho thdy ching vi khudn RS1 thudc loai Enterobacter mori, va c6 kha ndng cb dinh dam ciing
nhw phan giai P va Ca. RS1 c6 kha nang sinh téng hop IAA va chiu mén trén 1én t&i 8% NaCl. Thém vao d6, khéi
lwong twoi thu dwoe & cay dwoc lay nhiém ching RS1 1& cao hon so véi cay ddi chirng & ca diéu kién binh
thwerng va c6 x& ly véi man. Ngoai ra, cac gen lién quan dén kha nang chéng chiu mén trén cay lua dwoc lay
nhidm chuang RS1 Ia cao hon so véi cay ddi chirng & ca hai diéu kién 0 va 100 mM. Két qua trén tao tién dé& cho
nhirng nghién ctru tiép theo nh&m phaét trién ché pham vi sinh cé thé rng dung trong néng nghiép.

Loi cam on: Nghién ciu nay duwoc thyc hién véi s hé tro kinh phi tir dé tai véi ma s CSTE24-01 do Vién cong nghé sinh
hoc tai tror va sir dung cac trang thiét b tai Phong Cong nghé té bao thuc vdt, Vién Cong nghé sinh hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.
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EVALUATION OF THE GROWTH-PROMOTING AND SALT TOLERANCE-
ENHANCING ABILITIES OF ENTEROBACTER MORI RS1 IN RICE PLANTS

Le Van Manh, Ho Manh Tuong, Nguyen Thi Hong Ha, Phan Quyen,
Bui Phuong Thao, Chu Hoang Ha, Po Tien Phat

Institute of Biotechnology, Vietham Academy of Science and Technology

ABSTRACT

Rice (Oryza sativa L.) is a crucial staple crop in Vietnam, especially in the Mekong Delta region. Addressing the
critical challenge of saltwater intrusion, it is essential to discover potential approaches that not only enhance
productivity but also promote environmental sustainability. Of which, plant growth-promoting rhizobacteria
(PGPR) are microorganisms residing in the root zone that enhance plant growth and disease resistance through
various direct or indirect mechanisms. This study aims to evaluate the growth-promoting and salt tolerance
capabilities of Enterobacter mori RS1, isolated from the Mekong Delta region, on rice plants. In vitro
experiments demonstrated that the RS1 strain can fix nitrogen, solubilize phosphorus and calcium with
solubilization indices (SI) of 1.39 and 1.35, respectively, and produce the phytohormone indole-3-acetic acid
(IAA) at a concentration of 1.35 pg/mL, form biofilms, tolerate salinity at 8% NaCl (1370 mM NacCl), and
enhance rice growth. The expression of salt tolerance-related genes of RS1 inoculated rice plants was higher
compared to control plants under 100 mM NaCl. These findings highlight Enterobacter mori RS1 as a beneficial
PGPR for promoting growth and enhancing salt tolerance in rice plants, suggesting its potential for developing
microbial products for agricultural applications.

Keywords: PGPR, rice, salt tolerance, Mekong Delta.
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