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Phan 1ap va tuyén chon vi lghuén sinh tong hop TAA
(Indole Acetic Acid) tur dat trong sam Vi¢t Nam ¢ Quang Nam
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Tém tit: Tir 31 chung vi khuan phan lap tir dat tr@)ng sdm Vi¢t Nam ¢ Quang Nam da tuyén chon
duge mot chung (ki hidu P6) c6 kha ning sinh téng hop IAA cao nhét. Két qua phan tich dic diém
hinh thai, sinh héa va trinh tw gen 16S rRNA da xac dinh ching P6 thudc loai Kluyvera
cryocrescens (voi do twong ddng 99,93%). Két qua nghién ciru dnh huong ciia didu kién nudi cay
dén kha _nang sinh téng hop IAA cua chung K. cryocrescens cho thdy: trén moi truong King’s B
voi nguon nito la pepton va KNO; (ndng d6 0,5% w/v) bd sung tryptophan (nong do6 0,1% w/v),

sau 4 ngay nudi cdy ¢ nhiét do 30 °C cho ham lugng IAA cao nhét (97,7 ug/mL). Budc dau
nghién ciru anh huong ctia IAA thé tao thanh trong dich 1én men ching K. cryocrescens dén sinh
truong cua cy dua chudt cho thdy: ty 18 nay mam cua hat dwoc xur li vi IAA dat 93,3% cao hon
s0 v6i & 16 ddi chimg (80%); sau 10 ngay gieo hat cdy & 16 thi nghiém sinh truéng nhanh va dong
déu, ¢6 chiéu dai than, ré; khdi luong than 1a ciing nhu s6 ré phat trién t6t hon so véi 16 d6i chung.

Tir khéa: Dat, IAA, phan lap, sim Viét Nam, vi khuén.

1. Mé diu

IAA (Indole-3-Acetic Acid) 1a chit kich
thich sinh trudng thyc vat thuéc nhom auxin
dau tién dugc xac dinh gitr vai tro trung tim
trong sy tang trudéng & thuc vat. IAA thuong
dugc dung nhu mot chit diéu hoa qua trinh sinh
hoc, giup kich thich kéo dai té bao bang cach
thay ddi cac diu kién nhit dinh nhu tinh thim
loc, tang tinh thAm nudc, giam ap luc thanh té
bao va tang tong hop thanh té bao. IAA con
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ngan chan va tri hodn hién tuwong sinh Iy cua 14,
thac ddy su ra hoa, tao qua [1].

Vi khuan phan 1ap tir ving ré& céc loai cay
¢6 kha nang sinh IAA nhu chat chuyén hoa thir
cAp giup tham gia vao qua trinh hap thu dinh
dudng cho cay [2], c6 vai tro quan trong dbi véi
su sinh trudng va nang suét ciia cay trong Sam
Viét Nam (Panax vietnamensis Ha et Grushv.) l1a
loai dac httu cua Vi¢t Nam, phan bd tap trung
quanh dinh nti Ngoc Linh thudc hai tinh Quang
Nam va Kon Tum, 1a cdy than thio wa 4m va
mat, thudong moc rai rac hodc tap trung thanh
tirng ddm nho dudi tan rirng. Mic du dugc danh
gia 6 gia tri duoc 1y cao nhung viéc phat trién



220 T.B. Trdm va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tu nhién va Cong nghé, Tdp 33, S6 28 (2017) 219-226

tr6ng sam Viét Nam con nhiéu han ché, nang
sudt chua cao chi yéu 1a do nhirng khé khin
lién quan dinh dudng va cac yéu t6 anh huong
dén sinh truong cia cdy sam, trong d6 c6 hé vi
khudn ving r& con chua duge tim hiéu. Do viy
viéc tim kiém vi khuan phan lap tir dat ving ré
cay Sam Viét Nam va danh gid kha nang sinh cac
chéat kich thich sinh trudng thuc vat nhu [AA cua
chiing 14 rit can thiét.

2. Vit liéu va phwong phap nghién ciu
2.1. Vat liéu

Maiu dit (ving 1) trong Sam Viét Nam
duoc thu tai xa Tra Linh, huyén Nam Tra My,
tinh Quang Nam, Viét Nam.

2.2. Phwong phap nghién cuu

2.2.1. Phan ldp vi khudn

Vi khuan dugc phan lap trén méi truong
R2A (cao ndm men 0,5 g; pepton 0,5 g; axit
casamino 0,5 g; dextro 0,5 g; tinh bot tan 0,5 g;
C;H;0;Na 0,3 g; MgS0,.7H,0 0,05 g; thach 15
g, nude cat 1 L, pH 7,0£0,2) [3]. Sau 2-3 ngay
nudi céy 0 30 °C lya chon nhiing khuén lac
riéng 1&, ciy ria 1am sach va bao quan trong 6ng
thach nghiéng & 4 °C.

2.2.2. Nghién cuu dac diém sinh hoc va
phan tich trinh tw gen 16S rRNA

- Nghién ctru dic diém sinh hoc cua vi
khuan dya trén quan sat dic diém hinh thai
khuan lac, hinh dang té bao [4] va dic diém
sinh héa qua Kit 20E (Biomérieux)

- Phan tich trinh tu gen ma hoa 16S rRNA

DNA tbng sb cua tung chung duoc tach
bang Kit NucleoSpin® Tissue extraction kit,
Macherey-Nagel (Germany). Gen méa hoa 16S
rRNA cua vi khuén duge khuéch dai bang phan
tmg PCR tir DNA tong s6 sir dung cip moi 27F
(5>~ TAACACATGCAAGTCGAACG-3’) va
1492R (5’-GGTTACCTTGTTACGACTT)
theo chu trinh nhiét: 94 °C trong 2 phut; 35 chu
ky (94 °C trong 30 giay; 50 °C trong 20 giay; 72
°C trong 1 phat), 72 °C trong 5 phut, sau do gitt

& 4°C. San pham cua phan tmg PCR duoc phan
tich trén may doc trinh tu ABI PRISM 3100
Avant Genetic Analyzer, xtr Iy bang phin mém
SeqAssem version 01/2005 va Sequencher
version 4.0.5. Mic d6 tuong ddng gen 16S
rRNA cua ching nghién ctru dugc so sanh voi
cac trinh tu gen 16S rRNA trong GenBank.
Murc d6 tuong dong di truyén cua cac ching
dugc xdy dung dua trén phan mém CLC DNA
workbench 6.6.

2.2.3. Bdnh gid kha nang sinh tong hop I4A4

Ham lugng IAA dugc tao ra trong dich 1én
men vi khuin dugc x4c dinh bang phuong phap
so mau sir dung thudc thir Van Urk Salkowski
[5]. Dich nuéi cay vi khuan trong méi truong
King’s B ¢ nhiét d6 30 °C sau 4 ngay ly tdm thu
dich néi. Hat 1ml dich tron véi 4 mL thude thir
Salkowski (2% FeCl; 0,5 M trong dung dich
HCIO, 35%) va gitt trong t6i, nhiing mau
chuyén sang mau hdng cho thiy sy c6 mit cua
IAA. Po d6 hap thu quang (OD) & budc séng
530 nm sau 30 phat. Pudng chuan duoc dung
vOi cac mau co n6ng do IAA chuén khac nhau,
¢6 dang: y=0,018x + 0,061 (R* = 0,996).

2.2.4. Nghién ciu diéu kién nudi cdy sinh
tong hop 144

MBoi trudng nudi cdy: méi truong King’s B
(pepton 20 g; K,HPO, 1,5 g; MgS0O,4.7H,0 1,5
g; glycerol 15 mL, nudc cat 1 L va 0,5 g/L
tryptophan); mdi truong NB (cao thit bo 3 g;
pepton 5 g; nude cat 1 L va 0,5 g/L tryptophan);
mdi truong LB (pepton 10 g; cao ndm men 5 g,
NaCl 10 g, nuwéc cit 1 L va 0,5 g/L
tryptophan).

Ngudn ni to gdm peptone, cao nim men,
KNO; va NaNO; véi nong d6 0,5% (w/v);

Nong d6 tryptophan duoc st dung tir 0;
0,05; 0,1; 0,15 va 0,2% (w/v);

Céc ching vi khuan dugc nudi & cac mirc
nhiét d 25, 30, 35 va 37 °C.

2.2.5. Anh huong cua A4 (tho) trong dich
nuéi cdy vi khudn dén sinh truéng va phat trién
trén cdy dwa chuot [6]

Tién hanh xir 1y hat gidng véi dich nudi cy
vi khuin chita TAA (16 thi nghiém) va 16 ddi
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chung st dung nuéc 4m trong 30 phut. Ca 2 16
thi nghiém va d6i ching déu duoc trdng va
chiam so6c nhu nhau Mbi thi nghiém duoc bd tri
hoan toan ngiu nhién véi 3 lan nhic lai. Theo
ddi cac chi tiéu: ty 18 nay mim, chiéu dai than,
chiéu dai ré, khoi lugng tuoi than 14, khdi luong
1€ sau 10 ngdy gieo hat.

2.3. Xur li 56 liéu

St dung phan mém Excel 2007, MegaStat
trong xtr 1i sO liéu thong keé.

3. Két qua va thio luin

3.1. Panh gia kha nang sinh tong hop IAA cia
cdc chung phdn ldp

Tién hanh danh gia kha nang sinh tong hop
IAA trong dich nudi cay cua 31 chung vi khuan
phan 1ap, két qua thu dugc trong Bang 1.

Bang 1. Kha nang sinh téqg hgp IAA ctia cac chung vi
khuén phan 1ap tur dat trong sam Viét Nam

cao voi ham lugng IAA tir 28 - 65 pg/mL trén
moéi trudng YMD [7]. Véi két qua thu duoc,
chung t6i lya chon chung P6 st dung cho cac
nghién ciru tiép theo.

3.2. Binh danh chiing vi khudn tuyén chon

Bang 2. Mot sb dic diém phan loai ctia chung P6

Khuan lac

Kich thuéce
Hinh dang

1-1,5mm
Tron méo, mép rang
cua, bé mat nhan

Mau sac Trang dyc

Té bao

Nhudém Gram ()
Kich thudc 1-1,37 pm
Hinh dang Hinh que

Dbac diém sinh hoa

Ham lugng So Ty 1¢ chung c6 kha
IAA (pg/ml)  chung nang sinh IAA (%)
0 17 54,84
5-20 8 25,81
20-30 5 16,13
>30 1 3,22
Tong s0 31 100

Trong s6 31 ching vi khuan phan l4p duoc
tir dat trong Sam Viét Nam c6 17 chung (chiém
54,84%) khong c6 kha nang sinh tong hop IAA,
8 ching (25,81%) sinh tong hop TAA & mic
10-20 pg/mL, 5 ching (16,13%) sinh tong hop
IAA tir 20-30 pg/mL, va 01 ching (ki hi¢u P6)
c6 kha ning sinh tong hop IAA dat muc trén 30
pg/mL (chiém 3,22% tong s chung). Tir & cay
chudi, bong, ngd, lia my Mohite ciing da phat
hién dugc 10 ching vi khuan c6 kha ning sinh
tong hop IAA va tuyén chon duoc 5 chung
(chiém 50%) c6 kha ning sinh tong hop TAA

[-galactosidase +
Arginine dihydrolase -
Lysine decarboxylase
Ornithine decarboxylase
Citrate utilization

H2S production -
Urease
Tryptophanedeaminase
Indole production
Voges Proskauer
Gelatinase

D-Glucose

D-Mannitol

Inositol

D-Sorbitol
L-Rhamnose
D-Sucrose
D-Melibiose
Amygdalin
L-Arabinose

L S e R R

+ 4+

Véi két qua thu duoc, d6i chiéu trén phan
mém APIweb két hop khéa phan loai chuén cua
Bergey’s phan loai so bo ching P6 thudc chi
Kluyvera.

Dé phan loai chung P6 dén loai, két qua vé
tién hanh phan tich trinh tw gen 16S rRNA cua
chung P6 c6 trong Hinh 2.
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Hinh 1. Hinh thai khuén lac (A);
Hinh thai t€ bao (B); Kha nang sinh IAA (C).

Tir két qua xac dinh trinh tu cho thdy, gen
16S rRNA cua ching P6 c6 do twong ddng véi
loai Kluyvera cryocrescens (99,93%). Chi
Kluyvera thudc ho Enterobacteriaceae lan dau
dugc Kluyver va van Niel mo ta vao nam 1963,
nhung phai dén nim 1981 méi dwgc Farmer
danh gid & muc d6 phan tu. Chi Kluyvera co 4
loai: K. cryocrescens, K. ascorbata, K.
georgiana va K. cochleae. K. cryocrescens rét
hiém khi gay bénh & nguoi [8]. Ngoai kha ning
sinh téng hop IAA, K. cryocrescens con c6 kha
nang phan giai photphat khoé tan [9].

3.3. Anh hudng cia diéu kién nudi cdy dén kha
nang sinh tong hop IAA cua chung K.
cryocrescens tuyén chon

40 -
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I
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Hinh 3. An}} huéng ctia moi truong nudi cdy dén kha
nang sinh tong hop IAA cta ching K. cryocrescens.

Tién hanh cac nghién ctru xac dinh cac diéu
kién nudi cdy toi wu chung K. cryocrescens cho
hiéu sudt sinh tong hop IAA cao nhit nhim
muc dich phat trién Gmg dung chung nay trong
san xuat.

Mbi trueong nudi cay

74
g P8
97 [ Kluyvera cryocrescens
Kluyvera intermedia
i 84 Kluyvera cochleae
49 Kluyvera ascorbata
4BE|—— Kluyvera georgiana
Citrobacter murliniae

Citrobacter gillenii

Citrobacter koseri

0.005

Hinh 2. Cay phat sinh chung loai chung P6 dua
trén trinh tu gen 16 S rRNA.

Chung K. cryocrescens duoc nudi thur
nghiém trén 3 moi truong: King’s B, NB va LB
(bd sung 0,5 g/L tryptophan), két qua thu duoc
trinh bay trong Hinh 3.

Két qua cho thdy, chung K. cryocrescens
cho kha ning sinh tong hop IAA cao nhét trén
moi truong King’s B voi ham luong TAA dat
32,61 pg/mL cao hon so voi khi nudi cdy trong
moi truong NB va LB (tuong ung dat 15,35 va
23,45 pg/mL). Két qua thu dugc nay kha twong
ddng voi nghién ctru cua Dasri va cdng su [10]
st dung mdi truong King’s B bd sung
tryptophan 1am méi truong tdi wu trong nghién
ctru chiing DPY-05 phan lap tir viing 1é cay hoa
lan cho ham lugng IAA cao gip 1,8 1an so véi
moi truong NB. Trén co s¢ d6 chung toi lua
chon méi truong King’s B 1am méi truong nén
cho nghién ctru sinh tong hop IAA trong cac thi
nghiém tiép theo.

Nguoén nito

Dé danh gia anh huong ngudn nito dén kha
ndng sinh tong hop IAA ching t6i su dung 4
ngudn nito b6 sung vao moi truong nudi cay
gom: pepton, cao nam men, NaNOs;, KNO,
(0,5% w/v) thu dugc két qua (Hinh 4) nhu sau:
trong cic ngudn nito bd sung vao moi trudng
nudi ciy peptone, cao nam men va KNO; cho
hiéu suét sinh téng hop TAA kha cao (twong
ung dat 60,21; 40,11 va 54,61 ug/mL), con
NaNOs hiéu quéa dat duoc khong dang ké (1,33
pg/mL). Khi két hop ca 2 nguén nito hitu co va
vO co (peptone va KNO;) cho kha nang sinh
tong hop IAA cao nhat, dat mirc 80,67 pug/mL
(gdp 1,34 va 1,47 lan so voi sir dung riéng
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peptone hay KNO;). Két qua thu duoc trong
nghién ctru ndy ciing tuong tu voi cong bd cua
Mohite [7], cho thdy KNO; va pepton 1a nguon
nito thich hop nhét cho sinh téng hop IAA cua
cac chung br2, br3 va mr2 phan lap tir ré ciy
chudi va cay ngo.

Ham lugng IAA
ng/ml

0 : : : = - .
Pepton  Cao ndm men KNO3 NaNO3 Pepton +
KNO3

Hinh 4. Anh huéng cua ngudn nito dén kha ning

sinh tong hop TAA cua chung K. cryocrescens.

Néng do tryptophan

Tryptophan 1a tién chat quan trong dé sinh
tong hop IAA, su tuong dong vé céu tric B -
indol acetic acid va tryptophan la co s¢ cho gia
dinh ring auxin c6 thé duoc tong hop tir axit
amin nay. Ching t6i thuc hién khdo sat anh
huéng cia tryptophan dén qua trinh sinh tong
hop IAA bang cach bd sung vao méi truong
nudi cdy (King’s B) véi nong do 0; 0,05%;
0,1%; 0,15% va 0,2%.
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Hinh 5. Anp huong ctia ndng do tryptophan dén kha
nang sinh tong hop IAA cia chung K. cryocrescens.

Két qua (Hinh 5) cho thiy tryptophan ¢
anh huong 16n dén kha nang sinh tong hop IAA
cua chung vi khuan nghién ctru: khi bd sung
tryptophan vdi nong do 0,1% vao moi trudng
nuoi cay cho ham lugng IAA sinh tong hop cao
nhit, dat 97,7 pg/mL so voi cac ndng do khac
(twong tng dat 15,23; 55,62; 80,32; 62,3 ug/mL

& cac ndng d6 0, 0,05; 0,15 va 0,2%). Nong do
tryptophan 0,1% ciing dwgc Iya chon trong
cac nghién clru cua Apine va cong su [5] va
Mohite [7].

Vi céc két qua thu dugc chung t6i lya chon
mdi truong téi uu cho 1én men sinh tong hop
IAA cho chung P6 13 méi truong King’s B bd
sung pepton, KNO; va 0,1% tryptophan

Nhiét do

Khao sat anh hudng ctia cac mic nhiét do
25, 30, 35 va 37°C dén ham luong TAA tao
thanh  trong dich 1én men  ching
K. cryocrescens sau 4 ngay nudi cdy. Két qua
Hinh 6 cho thiy, & khoang nhiét d6 30 - 35°C
ching K. cryocrescens cho ham lugng IAA cao
hon so véi cac dai nhiét d6 ngoai ngudng, dat
cao nhit & nhiét do 30°C véi luong IAA tao
thanh 97,71 pg/mL.

Két qua thu duoc ciing giéng v6i nghién
ctiru cua Patil va cong sy [11] cho théy nhiét do
thich hop cho vi khuan Acetobacter
diazotrophicus L1 sinh tong hop IAA 1a 30°C
va Apine va cong su [5] véi chung Pantoea
agglomerans PVM sinh tong hop IAA cao nhit
& pH 7, nhiét 6 30 °C va ndng do tryptophan
b sung 0,1%.

120 4
100 - I

80 - I

Ham luwgng IAA
ng/ml
P
o o
—

N
o

25 30 35 37 °Cc

Hinh 6. Anh huéng cuia nhiét do nudi cdy dén kha
nang sinh tong hop IAA cua chung K. cryocrescens.

3.5. BuGe dau nghién ciru anh huong IAA trong
dich lén men ching K. cryocrescens dén ty I¢ nay
mam cua hat va sinh truong cua cdy dua chuot

Dua chudt (Cucumis sativus) 1a mot trong
nhiing loai cay dugc trong duoc sir dung lam
thyc pham rong rdi nhat trén thé gi¢i. Dua
chudt c6 thé trong quanh nim, téc do ting
truéng nhanh (c6 thé thu trai sau 8-10 ngay ké
tur khi ra hoa), do d6 chung t6i da lya chon dua
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chu6t 1am ddi tuong thi nghiém nham danh gia
anh huong cua chat kich thich sinh trudng do vi
khuan dugc phén 1ap tao thanh trong dich
nudi cdy dén sy niay mam va téc do sinh
truong cua cdy dua chudt trong giai doan
dau sau khi nay mam.

Tién hanh xir 1i hat giéng dua chudt bang
IAA thé tao thanh trong dich nudi cdy ching
K. cryocrescens, dong thoi theo ddi sinh truong
cua cay dua chuft & cac 16 thi nghiém sau 10
ngay gieo hat.

Bang 3. Anh hudng ciia IAA dén ty 16 ndy mim cua hat va sinh truéng cay Dua chudt

L6 thi nghiém boi chung -

Chi tidu (Khéng xtr 1) XulyIAA
Ty 1 nay mam (%) 80+1,24 93,3+1,18
Chiéu dai than (cm) 8,6+£2,58 10,79+1,09
Chiéu dai r& (cm) 4,35+1,76 6,19+1,65
Khéi luong tuoi than ld (g)  0,66+0,23 0,93+0,17
S ré 7,3342.42 11,71£1,77

A X [ IAA

A,

B

Hinh 7. Cay dua chudt sau 10 ngay gieo hat: (A) Lo xtr li IAA; (B) Lo dbi chimg.

Két qua thu dugc Bang 3 cho thay ty 1& nay
mam cua hat duge xtr 1i voi TAA (93,3%) cao
hon so v6i 16 dbi chig (80%). Sinh truéng cua
cdy sau 10 ngay gieo hat ciing c6 su khéc biét
r0 rét: cac cay o 10 thi nghiém co tbc do sinh
truong t6t va dong déu hon so véi cay ¢ 16 doi
chung, thé hién & cac chi tiéu chiéu dai than va
1&; khdi lwong tuoi cta than 14 (twong Ung dat
10,79 c¢m, 6,19 cm, 0,93 g & 16 thi nghiém va
8,6 cm, 4,35 cm, 0,66 g & 16 dbi ching). Ngoai
ra, khi xtr Iy hat v&i IAA con c6 tac dung kich
thich su ra & cua cdy, thé hién & sé ré trung
binh cuia 16 cay dugc xu li ciing cao hon so voi
cac cay 0 10 khong duoc xur li (twong ung dat
11,71 va 7,33).

Véi két qua dat thu dugc cho thdy tiém
nang tng dung cia ching K. cryocrescens phan
lap duoc tur dat tréng Sam Viét Nam trong viéc
tao thanh cac ché pham kich thich sinh truong
thuc vat ndi chung, va kha nang tao hi€u Ung

tot cia chiing nay doi véi sinh trudng cua chinh
cay sam Viét Nam trong tu nhién.

4. Két luan

Trong s6 31 ching vi khuan phan l4p duoc
tir dat trong Sam Viét Nam tai Quang Nam,
chung P6 co kha nang sinh tong hop IAA cao
nhit. Nghién ctru dic diém sinh hoc va phan
tich trinh ty gen 16S rRNA xac dinh chung P6
la loai Kluyvera cryocrescens (voi do tuong
ddng 99,93%).

Véi cac didu kién t6i uvu cho nudi ciy: moi
truong King’s B bo sung két hop pepton va
KNO;, 0,1% tryptophan, nhiét d¢ 30°C, ching
vi khuén tuyén chon K. cryocrescens cho ham
luong sinh téng hop TAA cao nhét, dat 97,7
pug/mL.
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Két qua budc dau nghién ctru trén ciy dua
chuot cho théy IAA tho tao thanh trong dich 1én
men ching tuyén chon K. cryocrescens co anh
hudng tich cuc dén ty 18 niy mam cia hat giéng
(tang tir 80% & 16 ddi chumg 1én 93,3% & 16 xir 1)
cling nhu cac chi tiéu vé sinh truong (chiéu dai
than/ré, khdi lugng tuoi than 13, sb rd) cua
dua chudt.

Loi cam on

Nghién ctru ndy duge hoan thanh véi sy hd
trg kinh phi tr nhi¢ém vy KH&CN va trang thiét
bi cia Phong thi nghiém Y sinh Cong nghé cao
cta Vién Ung dung Cong nghé.
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Isolation and Selection of Indole Acetic Acid (IAA) Producing
Bacteria from Cultivated Soil of Vietnamese Ginseng
in Quang Nam
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Abstract: Among 31 bacterial strains isolated from cultivated soil of Vietnamese ginseng in
Quang Nam province, the P6 was the highest potential of IAA biosynthesis strain. The analyses of
morphological and biochemical characteristics as well as 16S rRNA gene sequencing identified that
the P6 strain belongs to Kluyvera cryocrescens species (99.93% similarity). The results of studying on
culture conditions of the strain K. cryocrescens showed that King’s B medium with nitrogen source as
peptone and KNOs (0.5% w/v), added 0.1% tryptophan (w/v) at 30°C gave the highest IAA content
(97.7 ng/mL) after 4 days of cultivation. The effect of crude IAA formed in the culture liquid of
K.cryocrescens on germination rate of cucumber seeds and growth of cucumber trees indicated that:
germination rate of the block treated with IAA liquid is 93.3% higher than that of the control sample
of 80%. After 10 days of sowing, the trees of the experimental block had rapid and even growth, the
length of their stem and roots, the weight of their stem and leaves as well as their root number all
developed better than the control sample.

Keywords: Bacteria, indole acetic acid, isolation, soil, Vietnamese ginseng.



