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TOM TAT

Vi khuén noéi sinh séng trong cac mé cla thwc vat, cung cap cho cay chd nhiéu lgi ich nhw bd sung
phytohormone, tdng kha ndng hap thu dinh duwéng. Trén co sé& so sanh ndng dé IAA dwoc téng hop, ching RC20
dwoc lya chon tir cac chling vi khuan néi sinh dwoc phan 1ap tr ré cay dién thanh. K&t qua so sanh cac dac diém
hoa sinh va trinh tw nucleotide 16S rRNA clia chiing RC20 v&i mét s trinh tw trén GenBank xac dinh chiing RC20
thudc chi Enterobacter va dat tén Enterobacter sp. RC20. Chlng Enterobacter sp. RC20 thé hién cac dac tinh kich
thich sinh trwdng cay tréng nhw phan giai phosphate kho tan, kali khé tan va sinh siderophore. & thi nghiém in
vivo, chling Enterobacter sp. RC20 dwoc bd sung vao dat tréng da lam ting kha ndng sinh trwdng va phat trién
cla cay 6t. Chiéu cao, chiéu dai ré cay &t dwoc bd sung chiing Enterobacter sp. RC20 so v&i cay &t khéng duoc
bd sung chiing vi khuan nay ting 1an lwot 27,63% va 46,32%. Trong lwong cay 6t twoi va kho ciing tang twong
rng 24,13% va 39,32% so v&i nhém cay dbéi chirng khong xt ly. Két qua nghién ctru cho thy chiing Enterobacter
sp. RC20 la chiing vi khuén tiém ndng cho huéng nghién ctru tiép theo hwéng téi san xuét ché pham sinh hoc co
lgi trong tréng trot.

T& khod: Bién thanh, vi khudn kich thich sinh trwéng thwe vat, IAA, vi khun néi sinh, siderophore.

Characterization of Plant-growth Gromoting Traits
of Endophytic Bacterial Strain Enterobacter sp. RC20 Isolated
from Roots of Sesbania sesban L.

ABSTRACT

Endophytic bacteria, which are able to live in the tissue of plants, are of interest to scientists due to various
benefits they provide to the host plant, such as supplementing phytohormones and enhanced ability to absorb
nutrients. This study aimed to select an endophytic bacterial strain from the roots of the Sesbania sesbani L. that
can stimulate plant growth. The bacterial strain RC20 was selected from isolated endophytic bacterial strains
based on its ability to synthesize high IAA concentration. Comparison of biochemical characteristics and the 16S
rRNA nucleotide sequence with those from the GenBank,the strain RC20 belonged to the genus Enterobacter,
named as Enterobacter sp. RC20. Strain Enterobacter sp. RC20 exhibited some plant growth-promoting abilities,
such as solubilizing phosphate and potassium, and producing siderophores. In vivo experiment Enterobacter sp.
RC20 added into the growing medium increased the growth and development of chilli. The plant height and root
length of chilli supplemented with Enterobacter sp. RC20 increased by 27.63% and 46.32% in comparison with the
control. The fresh weight and dry weight of the treated chilli plants also showed superior growth compared to the
untreated ones with a rate of 24.13% and 39.32%, respectively. These findings suggest Enterobacter sp. RC20 as
a potential candidate for future research into beneficial agricultural bioproducts.

Keywords: Sesbania sesban L., plant-growth promoting bacteria, IAA, endophytic bacteria, siderophore.
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Khao sat d&c tinh kich thich sinh trwéng thue vat cia ching vi khuan ndi sinh Enterobacter sp. RC20 phan lap tir ré

cay dién thanh (Sesbania sesban L.)

1. DAT VAN DE

Vi khuén nbi sinh 14 nhiing vi khuén c6 kha
ning sdng bén trong cac mé cua cdy, giup cdy chu
thu nhan dinh dudng, khang bénh hai va diéu
hoa phan ting sinh 1y ctia cAy trong cac diéu kién
khic nghiét (Ahmed & cs., 2012). Chiing c6 thé
lam tang dd phi nhiéu cho dit thong qua phan
giai cac hgp chit phosphate khé tan va cd dinh
nito tu do (Burragoni & Jeon, 2021), téng hgp cac
phytohormone kich thich sinh trudng ctua thuc
vat nhu indole-3-acetic acid (IAA), gibberellin
(Pham Héng Hién & cs., 2021), tang ham lugng
cac chat khoang, ting kha ning khang bénh,
chéng lai cac diéu kién bat lgi, tang tinh mién
dich cho cay tréng (Eid & cs., 2019). Cac chung vi
khuén nay c6 tiém niang tng dung lam ché& pham
sinh hoc cai thién n#ng suit va chit lugng cay
trong (Mushtaq & cs., 2023). Vi thé, ngay cang c6
nhiéu nghién ctu vé vi khudn ndi sinh dé phat
trién cac gidng cay tréng cé nang suit cao va sinh
khéi 16n dé san xudt nhién liéu sinh hoc
(Burragoni & Jeon, 2021).

Pién thanh hay dién dién (Sesbania sesban
L.) thudc ho Pau (Fabaceae), néi bat véi kha ning
sinh trudng trén dat nghéo dinh dudng, dat mén,
dat chua hodc dat bi x6i mon, 1a ngudn tai nguyén
quy gia trong phat trién noéng nghiép bén viing
(Nohwar & cs., 2019). Cay dién thanh dudc st
dung lam ngudn phan xanh trong nong nghiép vi
c6 kha niéng cd dinh nitos nhd vao quan hé cong
sinh v6i vi khuéin Rhizobium séng trong cic ndt
san trén ré cay, tit d6 cai thién d6 phi nhiéu ctua
dat va gidm phu thudc vao phan bén héa hoc
(Nigussie, 2013). Tai Viéet Nam, di c6 nhiéu
nghién ctu vé vi khuéin noi sinh tit cdy ho Pau
thic ddy sinh trudng thuc vat nhu cAy dau phong
(Bui Thanh Pao & cs., 2021). Tuy nhién, vi khuén
noi sinh cdy dién thanh van chua duge kham pha
va nghién ctu nhiéu. Do d6, nghién ctiu nay dugc
thuc hién nhim bd sung thém théng tin vé vi
khuén ndi sinh trong cdy dién thanh.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Cac mau ré cay dién thanh duge thu thap
tai Vién Nghién ctu va Phat trién cay trong,
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Hoc vién Nong nghiép Viét Nam (21°00'37.0’N
105°55'56.0"E) theo huéng dan ctia TCVN
8551:2010 (ISO 21528 - 2002). Mau dugc bao
quan 6 4°C cho dén khi st dung.

2.2. Phuong phap nghién ciu

2.2.1. Phan lap vi khuan néi sinh

Cac mau ré cay dién thanh sau khi thu
thap dude rta dudéi voi nude chiy dé loai bd
hoan toan dit bam xung quanh r& Ré& dugc
ngam trong ethanol 75%, 180 gidy, rua lai bing
nuéc cit vo trung, tiép tuc khi tring bing
NaClO 3% trong 150 gidy, ria lai bang nudc ct
vo tring. Sau d6, ngdm mau ré trong ethanol
75% trong 30 gidy, rta lai bang nudc cit vo
trung nhiéu 1an nham loai bd vi sinh vat bam
trén bé mat ré va dé khé mau ré trén gidy tham
da duge khii trung. Kiém tra d6 sach cta bé mét
ré sau khi trang bing cach hut 0,1ml nuée ria
bé miat mau ré 1an cudi cung va cay trang trén
dia moi truong thach Lurian Bertani (LB). Dia
nay dudc dat trong tt nudi, quan sat sau 48 gid,
néu khong xuét hién bat ky khuén lac nao trén
moi trudng, chiing t6 bé mit mau da duge khu
trung sach. Cac doan ré sau khti trung sach bé
mat sé duge dung dé phan lap vi khuén néi
sinh. Nghién nhuyén cac mau ré bang chay va
¢l vo trang, bé sung 1-2ml nube cit vo trung
tron déu va dé yén cho ldng cin, hut phan dich
trong va cdy trang trén dia méi trucng LB, U
30°C trong 48 gié (Kumar & cs., 2024). Cac
khudn lac moc trén dia phan lap dugc lam
thuan va st dung & cac thi nghiém tiép theo.

2.2.2, Khao sat kha néing sinh téng hop IAA
cua céc ching vi khuan

P& tién hanh thi nghiém nay, st dung que
cdy dau tron 14y moét khuén lac don cua tiing
chting vi khuén néi sinh sau khi dugc 1am thuén
va cdy chuyén vao trong éng nghiém chta 5ml
LB 1éng dugec bs sung 0,1% L-Tryptophan.
6ng nghiém nay duge dat trén may lac
200 vong/pht, tai 30°C trong 48 gi. Ham lugng
IAA do ching vi khudn téng hgp dugde xac dinh
bing phuong phap so mau véi thudc thu
Salkowski va do d6 hap thu quang (OD) (TCVN
10784: 2015). Sau 48 gid¢ nudi, dich nudi ting
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ching vi khuin dudgec ly tam véi toc do
10.000 vong/phut, 10 phit 6 4°C. St dung pipet
hit cdn than 1ml phan dich néi cho véo cac éng
nghiém da duge khi trung va bé sung 2ml thuée
tht Salkowski. Pat cac 6ng nghiém da bé sung
thudc thi trong t6i 30 phtt. Mau héng xuit
hién cho biét su c6 mét ctia IAA trong dung dich
nudi cady. D6 hap thu mau duge do ¢ bude séng
A = 530nm. Ham lugng TAA dugc xac dinh theo
phuong trinh y = 0,0149x + 0,0271 véi y la két
qua do ODy,,, va x 12 ham luong IAA c6 trong
dich nudi cay ching vi khuén, hé s6 tuong quan
R?=0,9962.

2.2.3. Pinh danh ching vi khuan tuyén chon

Xéc dinh déc diém hinh théi, phan tng sinh
ho4 cta ching vi khudn tuyén chon

Cac dac diém cta chung vi khudn tuyén
chon dudc x4c dinh theo hé thong phan loai cta
Bergey bao gém hinh thai khudn lac va t& bao;
nhuém Gram, phan tng catalase, phan ting
methyl red (MR), Vogues-Proskauer (VP) va
phan tng citrate. Cac buéc nhuém Gram dudge
thyc hién theo mé ta cia Moyes & cs. (2009).
Phan ting catalase dudc xac dinh nhu sau: sinh
khéi vi khudn duge dit 1én lam kinh hién vi va
nho mét giot hydrogen peroxide 5% lén sinh khéi.
Hoat tinh sinh catalase dugc xac nhan duya trén
su sti bot hinh thanh O, Makowski & cs., 2021).

Nubi cdy cac chung vi khuén trong ong
nghiém chtia méi trudong thach gbébm citrate,
muéi amoni, dém va bromthymol xanh. Su
chuyén mau tit xanh 14 sang xanh duong biéu
thi kha ning st dung citrate ctia chung vi
khuén (Church, 2016).

Chung vi khudn dugdc nuéi trong 5ml méi
truong MR-VP (peptone 10g, glucose 5g). Phan
ting MR dugc thuc hién bang cach nhé thudc thi
methyl red vao dich nuéi cdy, néu mau moi
truong chuyén dé biéu hién say ra phan tng,
néu mau vang - khéng c6 phan tng. Phan tng
VP dudc xac dinh bing cach nhé 6 giot 5%
a - naphthol va 2 giot KOH 40% vao dich nuéi,
phan ing duong tinh xuat hién mau dd, mau
vang biéu thi k&t qua 4m tinh (Church, 2016).

Dinh danh bang phuong phap xac dinh
trinh tu nucleotide 16S rRNA

DNA ctia cac ching vi khudn néi sinh dugc
tach chiét theo phuong phap dude Masoomi-
Aladizgeh & cs. (2016) m6 ta. Vung gen méa hoa
16S rRNA cua ching vi khudn néi sinh duge
nhan ban bang ky thuat PCR vé6i cap mbi 27F
(5-AGAGTTTGATCMTGGCTCAG-3’) va 1492R
(5-TACGGYTACCTTGTTACGACTT-3)  theo
chu trinh nhiét 95°C - 5 phut, 29 chu ky (95°C -
30 gidy, 53°C - 30 gidy, 72°C - 1 phuat), 72°C
trong 10 phit, gi&i mau & 12°C. San pham PCR
dugc giai trinh ty tai Coéng ty 1st BASE
(Singapore). So sanh miic d§ tuong dong vé
trinh tu gen ma hoa 16S rRNA trén co s6 dit liéu
GenBank (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
bing céng cu BLAST. Cay phat sinh loai cta
ching vi khuén dugc xay dung bing phan mém
MEGA11 véi d6 tin cay dude tinh bing thuat
toan Neibour-joinning véi bootstrap 1.000 l4n
lap lai. Dya vao cidy phat sinh loai, mtc do
tuong déng trén co sé dit liéu cia GenBank va
gi4 tri bootstrap dé xac dinh méi quan hé di
truyén ctia ching vi khuén tuyén chon.

2.24. Khdo sat mét sé dic tinh kich thich
sinh trudng thuc vit ctia ching vi khuan
duoc tuyén chon

Danh gia kha ning phan gidi phosphate

Cac chung vi khudn dugc cdy chdm diém
trén moi truong thach NBRIP va 1 6 30°C, trong
3-5 ngay. Néu ching vi khudn c6 kha ning
phan giai phosphate khé tan, sé tao vong phan
Ham lugng
phosphate dude dinh lugng bang cach nudi cac

gidi xung quanh khudn lac.

ching vi khuén trong méi trusng NBRIP 14ng &
30°C trong 72 gid, ldc 200 vong/phit. Ly tam
dich nuéi cdy cac chung vi khudn véi téc do
10.000 vong/phut, 10 phit & 4°C, thu dich néi dé
xac dinh ham lugng PO,* bang thudc thu
Xanh - Molypdate va do dd hap phu quang 6
budc séng 820nm (Ames & cs., 1966). Nong do
PO, dugc xac dinh thong qua phuong trinh
y =0,1922x — 0,0241 véi y 12 két qua do ODgy, va
x 1a néng d6 PO,*, hé s6 R? = 0,9977.

Pinh gia kha néing sinh téng hop siderophore

Cac chung vi sinh vat dudc cdy chdm diém
trén moi truong thach CAS (Chrome azurol S).
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cay dién thanh (Sesbania sesban L.)

Néu méi trudng thach xung quanh khuén lac
xuit hién vong sang mau vang cam chiing to
ching vi sinh vat da téng hop siderophore
(Schwyn & Neilands, 1987). Kha ning sinh téng
hop siderophore duge danh gia bing cong thic:
DK (mm) =D - d, véi D: duong kinh vong mau
vang va d: duong kinh 16 thach.

Danh gia kha ning phan giai kali khé tan

Céc chung vi khudn dudc cdy trén méi
truong thach Aleksandrow chta KAIlSi,O, kho
tan va nudi ¢ 30°C trong 5 ngay. Céac ching vi
khuédn c6 kha ning phan giai kali khé tan sé tao
vong sang xung quanh khuén lac (Setiawati &
Mutmainnah, 2016). Kh4 nang phan giai kali
duge danh gia bang cong thiic: PK =D — d (mm).
Trong dé6: D: duong kinh vong phan giai va
d: dudng kinh 16 thach.

2.2.5. Danh gia kha nidng kich thich sinh
trudng cia ching vi khuin RC20 trén cay
con o0t chuéng

Kha ning kich thich sinh trudng thuc vat
ctia mét s6 ching vi khuén tiém nang dude danh
gia bang thit nghiém in vivo trén cay 6t theo mo
tad cia Wang & cs. (2024). Hat giong 6t chuéng
giong CALI-01 dugc khi trung bé mit bang
NaOCl 1% trong 3 phit, sau dé rtia 3 lan véi
nude cat. Hat 6t dude chuyén lén gidy 4m va
dudge 1 30°C trong diéu kién téi tir 2 dén 4 ngay
va chuyén ra bau d4t khi ré va mam xuét hién.
Chuén bi gia thé trong cay: Tron dat véi xo dira
theo ti 1& 2:1 va hap khi trung trong 15 phut &
nhiét do6 121°C. Mdi ciy con dudgc tréng vao mot
bau c6 kich thuée 10 x 10cm (200g gia thé/bau)

va dé cay phat trién trong diéu kién anh sang tu
nhién. M&i céng thiic gdbm 20 cAy. Mot khuén lac
don cta chung vi khudn duge nuéi trong 30ml
mdi truong LB 1éng & 30°C, lic 200 vong/phiit
trong 12 gid. Chuyén 1ml dich huyén phu vao
100ml moéi truéng LB va u & 30°C, léc
200 vong/phut trong 24 gié. Sau d6, dich nuodi
duge ly tam 5.000 vong/phit trong 10 phit 6
10°C, loai bo dich ndi va thu sinh khéi t& bao.
D& loai bd cac hdp chat ngoai bao con sét lai trén
t& bao, sinh khéi té€ bao dugc tai huyén phu
trong nuéc cat, ly tAm 5.000 vong/phut trong
10 phit & 10°C, loai bé dich ndi, thu sinh khéi t&
bao. Sinh khéi t& bao duge hoa trong nuéde cit dé
dat gié tri ODg, = 0,6, tuong duong 107 CFU/mL.
MGi bau cay trong cac cong thic thi nghiém
duge bd sung 2ml dich huyén phit t&€ bao vi
khuén, v6i tdn suédt 1 lan/tudn. Cay 6t & cong
thiic d6i ching khong dude b6 sung sinh khoi t&
bao ching vi khuén. Vi khuén duge b6 sung 1an
dau tién khi cay 6t bat dau c6 14 that (sau bay
ngay ké tit khi hat ndy mam). Cay & bau déi
chiing dudc tudi nude cat khi trung. Sau 7 ngay
tinh tit khi tuéi b6 sung vi khuén 14n tht hai
(khi cay con dat 21 ngay tudi) thu 20 cay 6t ciua
mdi céng thtc thi nghiém dé xac dinh cac chi
tiéu: Chiéu cao cdy trung binh (cm): khoang
cach tit gbéc cdy dén dinh; chiéu dai ré trung
binh (cm): khodng cach tit gdc cAy dén dinh cua
ré st dung phan mém Imaged; khéi lugng tuoi
trung binh (g) dugc cdn ngay sau khi thu hoach
bao gom trong lugng ciia ciy va ré cay; khéi
lugng kho trung binh (mg) dugc xac dinh bing
cach siy cac mAu cady trong tu siy 6 50°C dén
khi khéi lugng khéng d6i.

Ghi chii: a: Pia doi chiing dugc cdy trang bang nudc khi triung bé mat miu ré ciy dién thanh Idn cuéi cing;

b: Pia cdy bing dich nghién tir ré ciy dién thanh sau kht trung.

Hinh 1. K&t qua phan 1ap vi khuin ndi sinh tit ré cay dién thanh
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2.2.6. Xtz Iy 56 liéu

Dii liéu sau khi thu thap va téng hop dudgc
tién hanh xt 1y béng thuat toan One-way ANOVA
v6i miic d§ tin cay P <0,05, st dung phan mém
GraphPad Prism phién ban 10.3.0 (Dotmatics).

3. KET QUA VA THAO LUAN

3.1. Phan lap va sang loc cac chung vi
khuin ndi sinh tir ré cAy dién thanh

T ré cdy dién thanh, cac ching vi khuédn
noéi sinh da dudc phan lap va lam thuin dua
trén dac diém khac nhau cta hinh thai khuén
lac. Khong c¢6 khuén lac vi khudn nao xudt hién
trén cac dia thach dé6i chting (Hinh 1).

Céac chtng vi khudn sau khi duge lam
thuan dudc khao sat kha niang téng hop IAA vi
IAA gitp tang chiéu cao cdy va thic day su
phan chia cta té& bao va kich thich hinh thanh
ré nhanh (Fu & cs., 2015). Trong s6 cac ching

150=

100=

Nong dp IAA (pg/mL)

duge khao sat, danh gia, chung vi khudn RC20
tong hop IAA nhiéu nhat (99,79 pg/ml), ching
RN25 va RC16 1an lugt tong hgp duge 68,88 va
64,38 pg/ml, cac ching con lai tong hop duge tit
1,02 dén 8,5 pg/ml. Trong nghién céu cua
Majeed & cs. (2015), chung vi khuén
Stenotrophomonas rhizophila AJK-3 va AJK-9
tong hop IAA dat lan lugt 72,32 pg/ml va
77,98 ng/ml, c¢6 hiéu qua kich thich sinh trudng
Ida mi. So sanh v6i nghién ctu nay, ham lugng
IAA dudge téng hop béi chung RC20 tuong d6i
cao. Do d6, chung RC20 dudc chon cho cac thi
nghiém ti€p theo nham danh gia hiéu qua kich
thich sinh trudng cta cay. Két luan cua Patel
& cs. (2017) cho thdy cac chung vi khudn c6
kha ning sinh téng hgp IAA lam tang dang ké
cac chi tiéu sinh hoc cta cic ciy 6t so v6i nhém
dé6i chiing da cung c6 thém kha ning st dung
ham lugng IAA lam tiéu chi sang loc chiing vi
khuén tiém ning kich thich sinh trudng cua
thuc vat.

Cic ching vi khuéin n@i sinh

Hinh 2. Nong d¢ TAA dugc tdng hgp bdi cac ching vi khuin ndi sinh
phan 1ap tit ré cAy dién thanh

Bang 1. Cac chung vi khuan c6 ty 1é twong déng cao
vGi chung RC20 khi so sanh trinh tu viing 16S rRNA

Chuing vi khuén M4 trinh ty D bao phi (%) Do twong ddng (%)
Enterobacter ludwigii strain EN-119 NR_042349.1 95 97,38
Enterobacter wuhouensis strain WCHEs 120002 NR_180450.1 96 97,06
Enterobacter chuandaensis strain 090028 NR_180237.1 96 97.06
Enterobacter mori strain YIM Hb-3 NR_16667.2 96 96,98
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Khao sat dac tinh kich thich sinh trwdng thuc vat cia ching vi khuén noi sinh Enterobacter sp. RC20 phan lap tir ré
cay dien thanh (Sesbania sesban L.)

Ghi chu: a: Phan ting catalase; b: Kha ning st dung citrate; c: Phan ting 4m tinh véi Methyl- Red; d: Phan ting
duong tinh véi Vogues-Proskauer; e: Hinh anh nhuém Gram va f: Hinh théi khuén lac cia ching vi khuan RC20.

Hinh 3. Pac diém sinh hoa va hinh thai ctia chiing vi khuidn RC20

RC20

Enterobacter indwigii strain EN-119 (NR 042349.1)

Enterobacter cloacae strain DSM 30054 (NR 117679.1)

Enterobacter cloacae strain 279-56 (NR 028912.1)

Enterobacter sichuwanensis strain WCHECL1597 (NR 179946.1)

Enterobacter sichunanensis strain R3 (PQ683278.1)

Enterobacter sichuanensis strain XM8 (PQ559330.1)

: |—
Enterobacter mori strain Ent-32 (PV300379.1)
79 Enterobacter mori strain UCMJI (OP611469.1)
{
Enterobacter mori strain S4-P4 (KC851827.1)

Ghi chi: Céc gia tri bootstrap (1.000 14n Idp lai) dugc chi ra bén canh cac nhanh. Phan tich tién héa dugc thuc
hién trong phin mém MEGA11.

—_—

0.01

Hinh 4. Phan tich phat sinh loai cia ching vi khuan RC20
dua trén viing 16S rRNA bang phuong phap neighbor-joining véi mé hinh bootstrap

dang que ngin, Gram Aam, duong tinh véi

3.2. Dinh danh phan tf chung vikhuan RC20 05 VP, am tinh véi MR va c6 kha nang

San phdm nhan ban doan gene méa héa 16S
rRNA cua ching RC20 dugc gti t6i Cong ty 1st
BASE (Singapore) dé gidi trinh tu nucleotide.
Trinh tu nucleotide 16S rRNA ctia chung RC20
dugce so sanh véi trinh ty nucleotide 16S rRNA
cla cac chung vi khuén khéac trén ngan hang
GenBank (Bang 1). T€ bao ctia ching RC20 c6
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stt dung citrate (Hinh 3). Khuén lac ¢6 mau tring
duc; bé mat min, tron, bong. Nhiing déic diém nay
tuong dong véi dic diém caa cac chung vi khudn
chi Enterobacter. Dua trén cac dic diém hoéa sinh
va két qua so sanh trinh ty nucleotide 16S rRNA
ctia chting vi khudn RC20 véi cac ching vi khuén
khac trén GenBank, c6 thé két luan chung vi
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khuén RC20 thuéc chi Enterobacter va duge dat
tén 14 Enterobacter sp. RC20.

Cac chung vi khuén thudc chi Enterobacter
spp. dudc phan lap tu cidy ng6, Enterobacter
sakazakii va Enterobacter agglomerans tu ciy
dau tuong, Enterobacter cloacae tu ciy c6 mui,
Enterbacter asburiae ti cdy khoai lang kich
thich tang trudng thuc vat théng qua tdng hgp
TAA, hoa tan phosphate (Khalifa & cs., 2016).
Trong nghién céiu nay, kha ning sinh téng hgp
IAA ctia chung vi khudn Enterobacter sp. RC20
cting da dugc ching minh.

3.3. Panh gia mét s6 diac diém sinh hoa lién
quan dén kha nang kich thich sinh truéng
cay trong cua chung Enterobacter sp. RC20

Cac vi khuén kich thich sinh trudng thuc
vat truc ti€p va gian tiép thuc ddy su phat trién
va bao vé thuc vat chéng lai cac tac nhan gay
bénh. Cac co ché truc ti€p bao gdm sinh téng
hgp phytohormone, hoa tan phosphate, kali va
kém (Fanai & cs., 2024). Nhim danh gia mét s6
dac diém sinh hoa lién quan dén kha ning kich
thich sinh trudng cua chung Enterobacter sp.
RC20, kha n#ng phan giai phosphate, kali va
tong hgp siderophore ctia chung nay duge khao

sat. Trén moi truong thach NBRIP, xung quanh
khuén lac cta ching Enterobacter sp. RC20
xuét hién vong sang trong sudt (Hinh 5a) ching
t6 ching nay c6 kha ning chuyén héa cac hgp
ché't phosphate khé tan thanh dang tan, dé hap
thu d6i véi cay trong. Ham luong PO,* dudc
ching Enterobacter sp. RC20 giai phéng sau khi
nudi cdy trong méi truong NBRIP léng dat
8,26 mg/l. Cac chung vi sinh vat st dung cac co
ché khic nhau dé hoa tan cac hgp chat
phosphate, nhu giam pH do téng hop cac axit
htiu co khéi lugng phan ti thap lam chua hoa
moi trudng xung quanh, gidi phéng cic proton
va khoang ho4 bang cach téng hop phosphatase
axit (Dwivedi, 2020), d6 d6 ham ludng PO
dudgc giai phéng vao méi truong ciing khac nhau.
Céac axit hitu co c6 thé chelat hoa cac cation, gn
v6i phosphate bing cac nhém hydroxyl va
carboxyl (Pham Héng Hién & cs., 2021). Nguyén
Vian Giang & cs. (2021) bao cao réang cic ching
vi khuéin néi sinh 6 ré cdy su c6 kha ning giai
phoéng ti 4,6 dén 9,29 mg/l PO,* tit cac hop chat
phosphate khé tan. Trong nghién ctiu caa
Kumar & cs. (2024), cac chung vi khudn néi
sinh phéan lap tit Sesbania sesban L. c6 thé
giai phéng vao méi trudng nudi vi khudn tir
11,9-19,3 mg/l PO .

Ghi chu: (a): Khéa ndng phan gidi phosphate khé tan; (b): Kha nédng sinh tong hop siderophore; (c): Kha ning
phan giai kali khé tan; (d): Kha nidng kich thich sinh trudng ciy 6t. Chung Enterobacter sp. RC20 trong anh (a),

(b) va (c) duge ma héa bang s 20.

Hinh 5. Kha nang kich thich sinh trudng thuc vat cia chung Enterobacter sp. RC20
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Duong kinh vong sing mau vang quanh
khudn lac ching Enterobacter sp. RC20 trén
moi trudng thach CAS dat 21 + 0,4mm (Hinh
5b) chting to0 chtng nay téng hdp siderophore
manh, Cay trong va vi sinh vat hitu ich c6 ai luc
v6i sdt manh hon cac vi sinh vat gy bénh nén
da giam kha ning sinh truéng cuia mam bénh
va thic d4y su sinh trudng, phat trién cta cay
cht (Pham Héng Hién & cs., 2021). Chung
Enterobacter sp. RC20 khi nuéi trén moi truong
thach Aleksandrov chita KAlSi;0g, da tao vong
phan giai xung quanh khuén lac véi dudng kinh
1a 5+ 0,4mm (Hinh 5c¢).

3.4. Panh gia kha nang kich thich sinh
trudéng thuc vat ctia ching vi khuin néi

sinh RC20 trén cay con 6t chuéng

Sau 21 ngay dudc tréng trong bau va bd
sung chung vi khuén Enterobacter sp. RC20,
cay 6t con duge thu thap va danh gia cac chi tiéu
nhu da mé ta tai muc 2.2.5. K&t qua (Hinh 5d va
Bang 2) cho thay su khac biét gifia cac chi
tiéu nay & cay d6i ching va cac cAy bd sung vi
khuéan (P <0,05).

Chiéu cao, chiéu dai ré cay 6t khi duge bd
sung chung Enterobacter sp. RC20 ting tucng
tng 27,63% va 46,32% so véi chiéu cao va chiéu
dai ré cay 6t d nhém ddi chiing. Trong lugng tuoi
va khé cta cay 6t dudc tudi dich huyén phu vi
khuédn ting lan lugt 1a 24,13% va 39,32% so véi
cay d6i chiing (Bang 2). Wang & cs. (2024) bao
c4o chung vi khudn R3 da lam ting chiéu cao,
s6 la va trong lugng tuoi ciia cay 6t lan luot
22,12%, 46,44% va 56,29% so v6i cay doi chiing.
Trong nghién ciiu cia Wei & cs. (2022) chiéu dai
than va trong lugng tuci cua c6 Bermudagrass

dudge bé sung Enterobacter ludwigii B30 1an luot
ting 19,47% va 84,84% so véi cé khong dudge bo
sung chung vi khudn nay. Chung Enterobacter
sp. RC20 kich thich tang trudng cdy 6t thi
nghiém c6 thé do ching nay da cung cip IAA
cho cay. Cac két qua thi nghiém nay da cing cé
thém vai tro kich thich sinh trudng thuc vat caa
cac chung vi khuén thudc chi Enterobacter.

Két qua thi nghiém ciing chi rd chung
Enterobacter sp. RC20 c6 kha ning hoa tan
phosphate va kali khé tan. Kham pha nay phu
hdp véi nghién ctiu cia Lee & cs. (2019) vé
chung vi Enterobacter ludwigii GAK2. Chung
nay c6 kha ning hoa tan silic va phosphate cao
va da thuc ddy su nady mam cta hat lda, tang
chiéu dai ré, chiéu dai than, sinh khéi tuoi va
ham lugng diép luc cta cay laa.

St lién quan dén sy téng hop chlorophyll
va can thiét trong viéc duy tri cau tric va chic
ning cua chloroplast cia thuc vat (Rout &
Sahoo, 2015). Siderophore 1la hdp chat do vi
khudn tiét ra dé thu nhan sit (Fe*) tit moi
truong khi ching sinh truéng trong diéu kién
thidu sit, qua d6 hd trg cay tréng bd sung sit.
Kha ning téng hgp siderophore ciia ching ciing
RC20 da dugc chiing minh (Hinh 5b). Kha ning
nay & nhiing ching vi khuén thudc chi
Enterobacter cing da dudc bao cio. Ning & cs.
(2024) cho biét chting Enterobacter asburiae D2
da lam tang chiéu dai ré va khoéi lugng kho cua
cay lia va kich thich sinh trudng ctia ciy thong
qua hoa tan phosphate, téng hop IAA va
siderophore. Nhiing dic diém dudc khao sat cua
chung Enterobacter sp. RC20 phan nao da giai
thich co ché gitp nhiing cay 6t trong thi nghiém
tang trudng.

Bang 2. Hiéu qua kich thich thich sinh trudng cay 6t
cua chung vi khuin Enterobacter sp. RC20

Cang thire Chiéu cao
trung binh cda than
(cm = SE)
Dbi chirng 4,56° + 0,84
Chaing vi khudn RC20 5,82° + 0,64
Hiéu qua kich thich thich sinh trwdng (%) 27,63

Chiéu dai Khéi lvong twoi Khéi lwgng khod
trung binh cua ré trung binh cua cay trung binh cla cay
(cm £ SE) (g = SE) (mg + SE)
8,16" £ 1,46 0,29° £ 0,049 20,55" £ 5,20
11,947 £ 1,97 0,36° + 0,053 28,63% + 5,68
48,16 24,13 39,32

Ghi chu: Gia tri sau ddu + dai dién cho do léch chudn (SE) gitia c4c cdy trong mébi nhém cong thic; cdc chit cai
khéc nhau ctia méi et biéu thj su khéc biét c6 ¥ nghia tai P <0,005.
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Nhu vay, chung vi khuin Enterobacter sp.
RC20 c6 tiém ning tng dung dé san xudt ché
pham sinh hoc kich thich tang trudng cay trong,
tuy nhién cin c6 thém mot s6 danh gia khac vé
mitic 40 an toan cuia chling nay.

4. KET LUAN

Chung vi khudn RC20 dugc tuyén chon tix
cac ching vi khuén néi sinh duge phan lap tit ré
ciy dién thanh (Sesbania sesban L.) biéu hién
hoat tinh sinh téng hop IAA cao. Trén cd s so
sanh va phan tich trinh ty nucleotide 16S rRNA
cta chung vi khudn nay, két hop véi dic diém
hinh thai, sinh hoa c6 thé két luan chung vi
khudn nay thudc chi Enterobacter va duge dit
tén la Enterobacter sp. RC20. Cac déc tinh kich
thich ting trudng thuc vat cla ching RC20 da
dugce chiing minh.

Chung Enterobacter sp. RC20 da lam ting
27,63% chiéu cao, 48,16% chiéu dai ré, 24,13%
trong lugng tuoi va 39,32% trong lugng kho cua
cac cay 6t thi nghiém so véi cac cay 6t d6i chiing.
Chung Enterobacter sp. RC20 14 nguén vat liéu
tiém ning trong san xuit ché phdm sinh hoc
kich thich tang trudng cdy tréng trong tuong lai.
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