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Indole-3-acetic acids (IAA) are phytohormones belonging to the auxins. IAA is
produced by groups of microorganisms living in the rhizosphere, such as
Pseudomonas, Azotobacter, Enterobacter, Alcaligenes, Bacillus, and Serratia.
Among 132 bacterial strains isolated from soil samples collected at nature
reserves of Bat Xat, Kon Chu Rang and national parks Phia Oac - Phia Den of
Vietnam capable of producing IAA, 14 strains are capable of producing IAA
>20 ug/ml. A study on the biological characteristics of those two strains
showed that they could grow well on carbon sources such as D-glucose, D-
mannitol, D-fructose, D-raffinose and Saccharose, and nitrogen sources such as
L-tryptophan, L-tyrosine, meat extract, peptone and NH:;NOs. Favorable
temperature and pH for their growth were established, i.e. temperatures of 15-
37°C, and pH of 5 to 9. All two strains can produce extracellular enzymes such as
amylase, cellulase and protease. Classification based on 16S rRNA gene
sequences revealed high similarity (>99%) between our strains and the GenBank
reference, i.e. strain PPM4.11(0Q134060) is homologous to Enterobacter
cloacae ATCC13047(NR118568) and strain PPM4.5 (0Q149978) is
homologous to Priestia megaterium strain NBRC15308 (NR112636). The
PPMA4.5 and PPMA4.11 strains increased the mean germination of green mustard
seeds by 10% and 10.67% and water spinach seeds by 7.67% and 5.33%.
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Indole-3-acetic acid (IAA) la mot loai phyhormone ting truong thuc vat
thudc ho auxin. IAA c6 thé sinh ra boi mot s nhom vi sinh vat séng & ving
ré nhu: Pseudomonas, Azotobacter, Enterobacter, Alcaligenes, Bacillus va
Serratia. Két qua kiém tra kha ning sinh IAA cua 132 chang vi khuin c6
ngudn gdc phan lap tir cac mau dét thuge khu bao ton thién nhién Bét Xat,
Kon Chu Ring va vuon qubc gia Phia Oic — Phia Dén cua Viét Nam d3 thu
dugc 14 chang ¢6 kha niang sinh IAA > 20 mg/L. Hai chang vi khuan
PPM4.11 va PPM4.5 c6 kha nang sinh IAA duoc lya chon dé nghién cau
dic diém sinh ly, sinh hod va dinh danh dua trén trinh tr gen 16S rRNA. Két
qua cho thay ca 2 ching déu ddng hoa duoc da dang cac ngudn dudng D-
glucose, D-manitol, D- fuctose, D-raffinose va saccharose, véi ngudn nito 1a
L-tryptophan, L- tyrosine, cao thit, peptone, NH;NO;; phéat trién tét & 15-
37°C, pH tir 5 d&n 9 va ca 2 chung c6 kha ning sinh mét s6 enzyme ngoai
bao nhu: amylase, cellulase va protease. Trinh ty gen 16S rRNA cua 2
ching cho thiy co do twong ddng cao (>99%) vai cac gen 16S rRNA cua
céc chung bao gdbm: chung PPM4.11 (0Q134060) twrong dong véi chung
Enterobacter cloacae ATCC13047 (NR118568) va chung PPMA4.5
(0Q149978) tuong ddng véi chung Priestia megaterium NBRC15308
(NR112636). Chung PPM4.5 va PPM4.11 da lam ting mic do ndy mam
trung binh cua hat rau cai 10% va 10,67% va rau muéng 1a 7,67% va 5,33%.
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1. Pat van dé

Vi khuan Rhizobacteria la nhiing vi sinh vt ¢6 kha ning thic day ting truong thyc vat
(PGPR), chling c6 khd ning xam chiém ré hoic ving ré cua cay sau khi dugc nhiém hoic tiép
xUc vao ré cua cay con. Mot s6 nghién ctru da chi ra, sw 6 mt cia nhom vi sinh vat nay co tac
dung 1am ting cuong su phét trién cua cly. PGPR c6 thé thic day ting trudng thuc vat theo co
ché tryc tiép va gian tiép. Mot trong nhiing co ché thuc day tang truong thuc vat 1a tong hop cac
phytohormone nhu axit indole-3-acetic (IAA), giberlillin... [1], [2]. IAA dugc biét dén 1a mot
phytohormone thugc ho auxin c6 anh hudng dén cac chirc nang cua thyc vat bao gom sy phan chia,
ma rong va bi¢t hoa té bao thuc vat, kich thich sy nay mam cua hat va cu, ting tdc do phat trién cua
b6 ré, kiém soat cac qua trinh sinh truéng, hinh thanh ré bén va ré ngau nhién 1am trung gian phan
g véi anh séang, trong luc va huynh quang, anh hudng dén quang hop, hinh thanh sic td, sinh
t6ng hop ciia nhicu chat chuyén hda va kha ning chdng lai cac diéu Kién cang thang [3]-[5].

Trong qua trinh sinh trudong cua thuc vat, ngoai lugng IAA noi sinh, thyc vat con nhan dugc
mot lwong IAA ngoai sinh tir cdc nhém vi sinh vat séng ¢ ving ré nhu: Pseudomonas,
Azospirillum, Azotobacter, Klebsiella, Enterobacter, Alcaligenes, Arthobacter, Bacillus va
Serratia.... C4c vi sinh vat tir viing ré va ré cay c6 kha ning san xuat axit indole axetic (IAA)
duéi dang chat chuyén héa thar cap tir ngudn cung cap 1a céc tién chat ¢ san trong cac chat dinh
dudng nhu cao thit, pepton hodc do ré cay tiét ra [6]-[8]. Viét Nam 1a nudc nhiét doi gi6 mua, khi
hau ndng 4m nén hé sinh thai rirng tu nhién chira da dang sinh hoc rat phong phd vé dong, thuc vat
va vi sinh vat. Trong d6, khu hé vi sinh vat dét, bao gom ca vi sinh vat vung re, 1a nguon gene quy
c6 tiém  ndng (g dung cao trong nhiéu linh vuc kinh té. Tuy nhién, cho dén nay mai chi co mot sb
cong bd & trong nuéc vé khao sat kha nang sinh IAA cua vi sinh vat phan 1ap tir ving ré cua cac
cay trong nhu ca phé, sam, lua, chudi, phong lan va méi trudng dic thi khac nhu thity vuc, ma
chwra ¢ cong bd vé két qua nghién ciru vi sinh vat ciia rimg tu nhién c6 kha nang sinh IAA. Do d6,
bai béo nay trinh bay mot sé két qua nghién ciru tuyén chon, xac dinh dic diém sinh hoc cua ching
vi khudn c6 kha ning sinh IAA dugc phan 1ap tir céc mau dat thu thap tai cac khu bao ton thién
nhién Bat Xat, Kon Chu Riang va vudn Qudc gia Phia Oac — Phia Pén cua Viét Nam.

2. Vit liéu va phwong phap nghién ctu
2.1. Vat ligu

Céc chang vi khuan nhan tir bo suu tap ching glong phong Sinh thai moi truong Quan s,
Trung tam Nhi¢t d6i Viét - Nga duoc phan lap tu mau dat ving ré cay trong cac chuyén cong tac
thuoc dé tai E-1.2 va E-1.5 tai cac khu bao t6n thién nhién va vuon qudc gia Bat Xat, Phia O4c —

Phia Bén, Kon Chu Réng. Hat gibng rau cai va rau muéng thai 1a tre VN.77 nhan tir cong ty TNHH
giong cay trong Lucky.

2.2. Méi trwong

- Mbi trudng Luria-Bertani (LB) (g/L): Cao nam men 5; trypton 10; NaCl 10; nuéc cit 1000
ml, pH 7.

- Méi truong khoang co ban (g/L): (NH4)2SOs 2; MgS04.7H,0 0,2; NaH:P04.2H,0 0,5;
CaCl,.2H20 0,1; KzHPO4 0,5; nudc cat 1000 ml.

- King B (g/L): Peptone 20; MgSQ4.7H,0 1,5; K;HPO4 1,5; Glycerol 10 ml; Agar 20; nudc
cat 1000 ml, pH 7.

- Méi truong ISP9 (g/L): (NH4)2SO4 2,46; KH2PO4 2,38; KoHPO4.3H20 5,65; MgS04.7H,0
1; Vi lugng B 1 ml; Agar 20; nuéc cit 1000 ml; pH 7,0.

- Maéi truong MT2 (g/L): (NH4).SO, 2,64; KH2PO4 2,38; KoHPO4 5,65; MgS04.7H20 1; Vi
lwong 1 ml; Agar 20; nudc cat 1000 ml; pH 6,8.

- Ashby-Manitol (g/L): Manitol 20; K:HPO4 0,2; MgS04.7H.0 0,2; NaCl 0,2; K2SO4 0,1,
CaCO;s 5; trytophan 0,5; nudc cat 1000 ml; pH 6,8.
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2.3. Phwong phdp nghién ciru
2.3.1. Xac dinh ham luong indole-3 acetic acid (1AA)

Lén men vi khuan trong moi truong LB c6 b6 sung trytophan nong do 1 g/l 6 30°C trong 24
gio, ly tdm thu dich ndi loai sinh khéi t& bao, dich ndi st dung xac dinh nong do IAA theo
phuong phap cua Brick va cong sy (1991) [9] va dinh tinh TAA trén ban silicagel theo ti 1¢ dich
1én men: etyl axetat (1:2, v/v). Dich sau khi bd sung etyl axetat duoc lic manh, dé yén trong 10
phiit, IAA c¢6 trong méi truong duge chiét sang dich etyl axetat, tich phan etyl axetat co chira
IAA duoc chay sic ki trén ban silicagel ¢6 kich thuéc 6 cm x 12 cm, clng v6i chat chuan IAA
(100pg/ml) v6i hé dém 200 ml bao gom etyl axetat: chloroform: axit formic (55:35:10, v:v:v) st
dung dung maéi chay va thudc thir Salkowaski lam chét hién.

2.3.2. Xdc dinh kha ning phdn gidi cdc hop chat hitu co

Céc chiing vi khudn cdy chim diém trén méi truong khoang co ban ¢ bo sung cac co chat 1%
(W/v) nhu: tinh bt tan, casein va carboxymethyl cellulose (CMC). Sau 72 gi¢ ¢ nhiét d 30°C, xac
dinh hoat tinh enzym ngoai bao bing cac dung dich thudc thir tuong tmg: Lugol 1% (W/V) véi
moi truong chira tinh bdt; Trichloroacetic acid 5% (W/V) v&i moi truong chira casein; Congo do
1% (w/v) dbi v6i voi méi truong chira CMC [10].

2.3.3. Nghién citu ddc diém hinh thai va phan logi

Nghién ctru dic diém sinh hoc dya theo khéa phan loai Stanley va cong su (1989) [11]. DNA
tong s cua cac chung dugc tach theo phuong phap cuia Sambrook [12]. Gen 16S rRNA duoc
khuéch dai bing phan tng PCR, st dung cap mdi GR1: 5-GGTGTGACGGGCGGTGTGTA-3'
va GF1: 5-TAACACATGCAAGTCGAACG-3'. San pham sau phan g PCR duoc kiém tra trén
gel agarose 1% (w/v) va gui doc trinh ty tai cdng ty Macrogen (Han Quéc). Trinh tu gen 16S
rRNA dugc so s&nh voi trinh ty gen tuong tng trén co so dir liéu GenBank
(https://www.ncbi.nim.nih.gov/nucleotide/). So @6 phan loai cua cac chung vi khuan duoc xay
dung dwa trén phan mém CLC DNA Worbench 8.0.

2.3.4. Banh gid dnh hwéng ciia cdc ching vi khudn dén sw ndy mam cia hat rau cdi va rau muong

Céc chiing vi khuan tuyén chon dwoc nudi tang sinh riéng biét trong céc binh tam giéc 250 mL
chtra 50 ml dich méi truong LB & 30°C trong 72 gio. Chuyén 50 ml dich nudi vao dng Falcon, ly
tdm 6.000 vong/pht trong 5 phat, loai bo phan nuéc bén trén thu sinh khdi. Tiép tuc cho nudc
mudi sinh 1y dd khtr tring vao, tién hanh ly tm loai bo phan nudc bén trén, lap lai 3 1an dé loai bo
hoan toan méi trudng nudi cay thu sinh khdi vi khuan. Xac dinh mat do té bao va hiéu chinh dung
dich vi khuan vé nong do 10° CFU/mI. Tiép theo bd sung CMC vao dung dich vi khuan vai ti 1é
0,5% (W/v). Ngam hat rau vao trong dung dich huyén phii céc chung vi khuén va CMC da chuén bj
trong 4 gio, sau d6 chuyén 100 hat rau vao dia Petri chira sin gidy loc di tiét tring va dugc lam wét
san véi nudc cat tiét trung. Nghiém thirc ddi chimg duoc thyc hién tuong tu nhung hat rau chi dugc
ngam véi nudce cét tiét trung thay cho dich huyén phi vi khuan. Thi nghiém dugc b tri ngau nhién
v6i 3 1an 13p lai. Cac dia petri chira hat dugc dé yén ¢ didu kién ti caa phong thi nghiém. Quan sat
va ghi nhan sé hat nay mam trong tong sé 100 hat thir nghiém sau 6 ngay thi nghiém, phuong phép
duoc mo ta boi Phi va cong su (2008) [13].

3. Két qua va thao luan
3.1. Kha ning sinh IAA ciia céc chiing vi khudn

Tur bo suu tap vi sinh vat caa phong Sinh thai moi truong Quan su, dugc bao quan ¢ -80°C,
132 chang vi khuan da dugc hoat hda va danh gia kha ning sinh IAA. Két qua thé hién qua
hinh 1 (a) cho thay, trong sé 132 chung vi khuén, da tuyén chon duoc 60 ching c6 kha ning
sinh TAA, trong d6 c6 duoc 14 chung c6 kha nang sinh TAA > 20 mg/L, chiém 23,33%: c6 15
chang vi khuan sinh 1AA c6 nong d¢ tir 10-20 mg/L, chiém 25%; va 15 chung c6 sinh IAA<10
mg/L, chiém 51,67% (Hinh 1b).
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Trong s6 14 chiing c¢6 kha ning sinh IAA cao di chon ra 10 chung c6 hoat tinh sinh IAA cao
nhat va kiém tra kha ning c6 dinh nito, két qua nhan dwoc ¢ 03 chung c¢6 kha niang ¢6 dinh nito
cao vai nong dd NH4* ¢6 trong méi truong >3 mg/L, trong sé d6 chiing PPM4.5 ¢6 kha niang ¢6
dinh néng d6 NH*; 3,92 mg/L cao nhat (Bang 1). Két qua kiém tra kha nang ddi khang cua 10
chang vi khuan véi 3 chang nam Fusarium sp.; Colletotrichum sp. va Rhizoctonia sp. cho thay,
¢6 5/10 chung c6 kha nang khang vai it nhat 1 ching ndm kiém dinh. Dac biét chung PPM4.7 c6
kha nang wc ché vai ca ba loai ndm bénh (Hinh 1c) (Bang 1).

=Nong 49 IAA>20 (mg/L) = Nong d¢ TAA tir 10-20 (mg/L)

*Nong 49 IAA<10 (mg/L)

(@) (b) (c)
Hinh 1. Hoat tinh sinh hoc cua mgt so chung vi khuan (a) Khd ndng sinh IA4 trén
moi truong Ashby- Manitol ¢6 bé sung trytophan 0,5 g/L; (b) Bieu do kha ndng sinh 144
cua cac chung vi khudn va (c) khd ndang khdng nam Rhizoctonia sp.

Bang 1. Khd ndang sinh hoat chdt sinh hoc ciia 10 chiing vi khudn

Kihigu Noéngdd IAA Noéng do NH4* Khi ning khang nam ciia 10 chiing vi khuan

chuang (mg/L) (mg/L) Fusarium sp.  Colletotrichum sp.  Rhizoctonia sp.
KCRM2.2 23,40 1,59 + - +
KCRM3.8 20,76 0,00 - - -
BXM1.5 22,68 2,84 + - +
PPM4.11 20,18 3,18 - - -
PPM4.12 26,45 0,00 - - -
PPM4.2 24,78 0,00 - - -
PPM3.6 27,78 0,59 + - -
PPM4.5 30,05 3,92 + - +
PPMA4.7 27,61 2,00 + + +
PPM4.6 22,52 3,12 - + +

Ghi chi: +: ¢6 kha nang doi khang; -: khéng c6 kha nang doi khang
3.2. Anh hwong sinh khéi ciia 10 chaing vi khudn d@én khd ning ndy mam ciia hat

X ly hat rau cai va rau mudng véi 10 chung vi khuin & mat do té bao dat 4-6.10° CFU/g hat
rau cai va hat rau mudng. Qua bang 2 va hinh 2 (a va b) cho thay, khi cho cac chung vi khuan
tiép xtc véi cac hat rau cai va rau mudng da co sy khéc biét vé ti Ié nay mam c6 y nghia thong ké
(p< 0,05) so v&i ddi ching khong c6 vi khuan. Béi voi thi nghiém trén hat rau mudng, c6 04
chung vi khuan 1a PPM4.12, PPM4.11, PPM 4.5 va PPM4.7 d kich thich tang ti 1€ nay mam hat
rau mudng trung binh 4 dén 10% c6 ¥ nghia thdng ké (p< 0,05) so vai khdng bd sung vi khuan.
Ngoai ra, ¢6 05 ching gdm PPM4.6, PPM3.6, BXM1.5, KCRM2.2 vi KCRM 3.8 d lam giam ti
I&6 nay mam trung binh cua hat rau mudng tir 6,33 dén 22,67%. D4i vai thi nghiém trén hat rau
cai, cac chung PPM4.7, PPM4.5 va PPM4.11 da kich thich tang kha nang nay mam cua hat rau
cal trung binh 8 dén 10,67% c6 y nghia thong ké (p< 0 ,05) so voi mau dbi chimg. Céc chung vi
khuan khi tiép xGc voi hat di xam _nhap [én be mat re, noi sinh vao bén trong hodc tiét cac
hormone thuc vat (IAA) lam ting s ré bén, s6 16ng hut va chiéu dai ré dan dén tang kha ning
hap thu nudéc [1, 14]. Di véi cac mau thi nghiém, cac hat rau mubng va rau cai khi tiép xtc voi
chang vi khuan, ti 18 nay mam thap hon so véi thi nghiém khong cé vi khuan, nguyén nhan do

http://jst.tnu.edu.vn 165 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(13): 162 - 169

nong d6 vi khuan chua thich hop, két qua nay ciing twong ty nhu trong nghién ciu cua Xa va
cong su (2020) [15]. Theo Kapilan va cong su (2015) mirc d6 kich thich hay tc ché sy nay mam
cua hat sau khi hat duoc tiép xtc véi vi khuan s& phu thudc vao cac yéu té loai hat, chung vi
khuan, mat do vi khuan, cac yéu té vat ly va héa hoc ¢ bén trong va bén ngoai hat [4]. Trong sé
10 chang, chung toi da chon hai ching PPM4.5 va PPM4.11 dé tiép tuc nghién ciru, bai 02 chiing
cho thay kha nang kich thich nay mam hat rau cai va rau mudng déu ting so véi mau déi chung &
nong do 4-6.10° CFU/g hat.
Béng 2. Anh huwong sinh khdi cua 10 chuing vi khuan
den kha nang nay mam cua hat
Kihiéu Hat rau cai (%) Hat rau mudng (%)

Doi chung 87,00° 81,00¢

KCRM2.2 81,67° 68°

KCRM3.8 80,332P 74,67¢

BXM1.5 87,33¢ 62,67°

PPM4.11 97,67¢ 86,33f

PPM4.12 90,67¢ 85,00°f

PPM4.2 88,67¢4 81,67¢ N

PPM3.6 77,672 59,3320 (b)
PPM4.5 97,008 88,67f Hinh 2. Anh hwéng cua sinh khai 10 chuing vi
PPM4.7 95,00° 91,00 khudn @én kha nang nay mam cuia
PPM4.6 81,00 58,332 (a) hat rau muong va (b) hat rau cdi
F * *

CV (%) 7,77 10,51

*Luu y: Trong cling mét cgt cac so co phan chit

theo sau khac nhau thi khac bi¢z cé y nghia thong ké

(p<0,05) theo phuong phdp kiém dinh Tukey

3.3. Nghién ciru mgt sé déc diém sinh hoc ciia 2 chiing vi khudn

Dic diém sinh hoc gilp phan biét gira cac ching vi khuan, theo ddi va danh gia khi sir dung.
Theo phuong phap mo ta trong khoa phan loai Stanley va cong sw (1989) [11], da xac dinh mot
s6 dic diém sinh hoc cuia 2 chang vi khuan, két qua dugc thé hién & bang 3 va 4, hinh 3.

Bang 3. Mgt s dic diém sinh hoc cia 02 chuing vi khudn

Pic diém PPM4.5 PPM4.11
Hinh théi khuan lac Tron, b(’?ng be matldiva  Tron, béng, nhay va mép
mep rang cua rang cua
Mau sic khuan lac Mau tréing dén vang Mau tring dén vang
Hinh thai té bao Que dai Que ngén
Nhiét d6 sinh truong(°C) 1537 15 - 45
pH sinh trudng 5-9 4-9
Sinh truéng & ndng do mudi (%) <5 <3
Kha nang thuy phan
Casein + +
Tinh bot + +
CMC + +
Nhuom Gram + -

Ghi chi: + C6 hoat tinh, + C6 hogt tinh yéu; + Gram (+), - Gram (-)

Kha nang dong hda cac ngudn cachon cia 2 chung vi khuan PPM4.11 va PPMA4.5 thé hién
trong Bang 3 cho thy, ca 2 chung déu dong hoa dugc D-glucose, D-manitol, D- fuctose, D-
raffinose va saccharose. Chung vi khuan PPM4.11 khong c6 kha ning st dung dugc D-xylose.
Hai ching PPM4.11 va PPM4.5 déu c6 thé sir dung cac nguon axit amin L-tryptophan va L-
tyrosine, ngudn nito hiru co (cao thit va peptone) va ngudn nitto vo co (ure, NHsNOs) sir dung
trong nghién ctru (Bang 4). Ngoai ra, 2 ching vi khuan déu c6 kha ning sinh truéng & nhiét do tir
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15-37°C, pH moi truong ban dau tir 5 d&én 9, trir chung c6 ki hiéu PPM4.11 cho thay kha ning
phat trién ¢ pH 4. Tir két qua Bang 3 va hinh 3b cho thay cac chung tuyén chon déu c6 kha ning
cam tng sinh cac enzym ngoai bao amylase, cellulase va protease dé thuy phan céc ngudn co
chat twong tng, CMC, cellulose va tinh bot. Cing véi kha ning sinh tong hop IAA, dic tinh sinh
enzym thuy phan ngoai bao cho thay tiém ning ung dung hai chiing vi khuan trong san xuat phan
bén vi sinh sir dung cho cay trong.

Bang 4. Anh hirong cuia nguon cacbon va nito dén s sinh trwong cua 2 ching vi khudn

Ngubn dinh dwéng Kha ning phat trién cia 2 ching vi khuan

PPM4.11 PPM 4.5
Nguon cachon
Déi chung - -
D-raffinose + *
D-manitol + +
Saccharose + +
D-fructose + +
D-xylose - +
D-glucose + +
Nguén nito
Déi chung - -
L-trytophan + +
L-Tyrosine + +
Cao thit + +
Pepton + +
(NH4)2S04 + +
NHiNO3 + +
Ure + +

Ghi chi: + C6 phat trién; + Phat trién khong rd rang; - Khong phat trien.

(@) (b) | (©
Hinh 3. Dgc diém sinh hoc cia 2 ching vi khudn (a) Dinh tinh IAA ¢ trong dich 1én men bang sdc ky ban
mong TLC; (b) Hogt tinh protease thuy phén casein va (c) Hinh théi té bao cua 2 chuing vi khuan.

3.4. Phan logi 2 chiing vi khudn dga trén trinh ti gen 16S rRNA

Str dung phuong phap phan loai dwa trén trinh ty gen 16S rRNA cho 02 ching vi khuin
PPM4.11 va PPM4.5 cling Véi cac dic diém sinh hoc da nghién ctu trén s& gidp qué trinh phan
loai nhanh va chinh xac. Két qua sau khi giai trinh tu gen 16S rRNA va dbi chiéu véi cac gen
tuong tmg trén co s& dir liéu GenBank, dung cay di truyén sir dung gen 16S rRNA cua hai chung
PPM4.11 va PPM4.5 thu duoc vai két qua duoc thé hién & hinh 4.

Két qua sau khi giai trinh ty gen 16S rRNA va phan tich, so sanh véi cac gen tuong tng trén
co s& dit liéu GenBank, dyng cay di truyén cua hai ching thu dugc véi két qua c6 do tuong dong
cao (>99%) véi cac gen 16s rRNA cua cac ching: ching PPM4.11 (0Q134060) tuong dong véi
chang vi khuan Enterobacter cloacae ATCC13047 (NR118568) va chung PPM4.5 (0Q149978)
tuong dong voi chung vi khuan Priestia megaterium NBRC15308 (NR112636) (Hinh 4).

Két qua thu dugc kha tuong dong véi mot sé nghién ciu khi cho ring nhém vi khuén
Rhizobacteria xuat hién nhiéu trong viing ré caa nhiéu loai cy trong nhu Iua, 6t, ca chua, khoai ty,
thudc 14, sam, qué... voi mot sé nhom vi khuan dién hinh nhu Pseudomonas, Azotobacter,

4
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Enterobacter, Alcaligenes va Bacillus [2, 6, 16, 17]. Kha ning sinh IAA cua cAc loai vi khuan thugc
chi Bacillus duoc bict deén nhieu nhu B. amyloliquefaciens, B. cereus, B. pumilus, B. subtilis, B.
thuringiensis va B. megaterium (Priestia megaterium) bang céch sir dung axit amin tryptophan c6
trong dich tiét ra tir ré cay de tao ra IAA. Sau d6, IAA do vi khuan tao ra lai duoc té bao thyc vat
hip thu va ciing véi IAA vén c6 cia thuc vat, tao ra cac con dudng truyén tin hiéu khac nhau hd tro
cho su phét trién va tang sinh cua té bao thuc vat. Ngoai ra, cdc chung vi khuan thuéc nhom
Bacillus c6 nhiéu dic tinh sinh hoc qui nhu sinh nhiéu loai enzyme amylase, protease, cellulase...
gilp phén hiy cac co chat ¢ dang kho hoa tan thanh dang hoa tan, cung cap dinh dudng va ho trg
hé thong khang bénh trén cay trong; cac chung Bacillus hinh thanh bao tir, giup tang cuong kha
ning khang lai mot loat cac dicu kién bat loi [1, 9]. Tuy nhién, véi muc tiéu tng dung 02 ching vi
khuan PPM4.11 va PPM4.5 dé tao san pham chiam sdc va bao vé cay trong, cac nghién ciru danh
gia tac dong truc tiép cua vi khuan doi véi su sinh trudng va phat trién caa cdy la can thiét.

Enterobacter cloacae ATCC 13047 (NR_118568)

4 PPM 4.11

Enterobacter hormaechei 10-17 (NR_126208)

Enterobacter quasihormaechei WCHEs120003(NR_180451)
Enterobacter bugandensis 247BMC (NR_148649)
Enterobacter asburiae JCM6051 (NR_024640)

PPM 4.5

wie Priestia megaterium NBRC 15308 (NR_112636)

Priestia arvabhattai BSW22(NR_115953)

Peribacillus simplex NBRC 15720 (NR_115603)

Priestia veravalensis SGD-V-76 (NR_178610)

Bacillus paramycoides MCCCIA04098 (NR_157734)

p wid Bacillus tropicus MCCC 1401406 (NR_157736)

( Bacillus protealyticus MCCC 1400365 (NR_157735)
\. 1 wf* Bacillus licheniformis DSM 13 (NR_118996)
L Bacillus haynesii NRRL B-41327 (NR_157609)

Lactobacillus alvei (AY667698)

0.080

Hinh 4. Sor d% pha hé ciia 02 chung vi khudn diza trén trinh te gen 16S rRNA véi c&c ching vi khuan c6 he hang gan
4. Két luan

Nghién ctru da tién hanh sang loc dugc 60 chung vi khuan cé kha ning sinh IAA tir bd suu tap
132 chiing vi khuan thudc phong Sinh thai méi trudng Quan sy, Trung tdm Nhiét déi Viét — Nga.
Két qua khao sat kha ning sinh IAA cho thdy, c6 14/60 chiing ¢6 kha ning sinh IAA ndng do lon
hon 20 mg/L, chiém 23,33%; c6 15 chung vi khuan sinh IAA c6 nong d6 tir 10-20 mg/L, chiém
25%; va 31 chang c6 sinh IAA <10 mg/L. Bac biét, hai ching vi khuan PPM4.5 va PPM4.11 cho
thdy tiém ning (ng dung lam ting mirc do ndy mam lan luot cia hat rau cai 12 10 va 10,67% va
hat rau muéng 1a 7,67 va 5,33%.

Hai chung vi khuan PPM4.11va PPM4.5 cho thdy kha ning sinh truong tot trén cac nguon
cacbon la D-glucose va D-manitol, ngudn nito 1a cao thit, peptone va tryptophan, phat trién tt ¢
15-37°C va pH tir 5 dén 9, ca 02 ching cd kha ning sinh mét sb enzyme ngoai bao nhu: amylase,
cellulase va protease. Pugc dinh danh lan luot 12 Enterobacter cloacae PPM4.11 va Priestia
megaterium PPM4.5.

Loi cam on
Cong trinh dugc sy hd trg kinh phi tir dé tai “Nghién ctiu tuyén chon cac nhdm vi sinh vat c6

kha nang sinh tong hop hoat chat auxin indole-3-acetic acid (IAA)”, theo QD sé 738/Qb-
TTNDVN cua Trung tdm Nhiét Ba6i Viét Nga giao Vién Sinh thai Nhiét déi.
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