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Trong nghién cttu nay, 44 dong vi khuin da duoc phan lap tir ré cta 7 loai lan ban dia trong tai
thanh phé H6 Chi Minh va tinh Lam DPéng. Trong d6, 10 dong vi khuin duoc xac dinh c6 kha
nang téng hop IAA bing phuong phap so mau voi thudc thit Salkowski. Ham luong IAA cao
nhat duoc ghi nhan 1a 86,21 + 1,72 mg/L do dong vi khudn 1306.5 téng hop duoc. Bén canh do,
thi nghiém danh gia anh hudng ctia vi khuédn sinh IAA déi v6i cay lan Dendrobium sp. nudi cay
mo cho thiy, ca 10 dong vi khuin déu c6 kha nang thuc ddy su phat trién heé ré trong 30 ngay
theo doi tot hon so véi doi ching. Trong d6, 1306.5 1a dong vi khudn mang dén hiéu qua ndi
troi va duoc xac dinh thuoc chi Pseudomonas va c6 quan hé gan gai nhat véi Pseudomonas
putida thong qua két qua dinh danh bing phan t&t va sinh hoa. Két qud nay mé ra huong
nghién cttu tng dung cac dong vi khuin vung ré sinh IAA nhur mét tac nhan hé tro sinh truéng
va phat trién cay lan theo huéng bén vitng, gép phan nang cao hiéu qua canh tac va bao tén

nguodn gen thuc vat quy.

Tte khoa: IAA, lan bdn dia Viét Nam, Pseudomonas putida, vi khuin ving ré.

1. BAT VAN BE

Lan (Orchidaceae) 1a mot trong nhimg ho
thuc vat da dang nhat trén thé giéi voi khoang
28.000 loai [1]. Bén canh vé dep, su phong phu vé
mau sic va hinh thai hoa, lan con cé nhiéu gia tri
duoc lieu nhu: Kha niang khang khuin, khang
nam, chong oxy hda, chdng viém, chong ung thu
va bao vé than kinh [2].

Trén thi truong quoc té, du chiu anh hudng tir
dai dich Covid-19, nhu cau buén ban hoa lan van
chiém ty trong dang ké. Nam 2019, kim ngach
nhap khau hoa lan toan cau dat khoang 214 triéu
USD, trong d¢6 Nhat Ban va Hoa Ky la nhing thi
truong tiéu thu 16n nhat, con Thai Lan, Ha Lan,
bai Loan (Trung Quéc) va Viet Nam 1a cac quéc
gia xuat khau cha luc [3]. Riéng tai Viet Nam, gia
tri xuat khau lan cat canh dat tir 10 - 15 trieu USD
moi nam [3]. Su gia tdng san xuat loai hoa nay

theo quy mo cong nghiép dat ra nhu cau cap thiét
vé nang cao nang suat va chat luong hoa lan theo
hudng bén vitng, dong thoi gidm dan su phu thuoc
vao phan bon héa hoc. Mot trong nhiing huoéng
tiép can day tiém ning 1a tng dung cac vi khuin
viing ré c6 kha niang thuc ddy sinh truéng thuc vat
(PGPR) vao qua trinh canh tac, giap cay phat trién.
Céc vi khuan nay giup thuc ddy sinh trudong thuc
vat thong qua kha ning c6 dinh dam, phan giai
lan, san xudt siderphore, san xuit cac
phytohormone giup kich thich sinh truéng thuc
vat [4]. Trong do6, IAA 1a mot phytohormone quan
trong, giup kich thich su phat trién hé ré, ting
cuong kha ning hap thu dinh dudng va nudc, tir d6
cai thién strc song va nang suat cay trong. Mac du
vi khudn viing ré sinh IAA da duoc tim hiéu trén
nhiéu loai cay khac nhau nhung cac nghién ctru vé
nhom vi sinh vat nay & cay lan, dac biét 1a cac loai
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lan ban dia tai Viet Nam van con han ché. Vi vay,
nghién ctru nay duoc tién hanh nham phan lap,
tuyén chon va dinh danh cac dong vi khuin ving
ré ctia mot so loai lan c6 kha nang sinh téng hop
IAA. Két qua nghién ctru khong chi gép phan lam
sang t6 dac diém hé vi sinh vat viing ré lan ma con
tao co s& khoa hoc cho viéc ting dung cac chiing vi
khuin ban dia vao san xuit hoa lan theo huong
bén virg, than thién moi truong va gidm phu
thudc vao phan boén hoa hoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Cac loai lan thu thap duoc gom cé: Giang
huong tam bao sic (Aerides falcata), Vanda
tessellate semi alba x Vanda denisoniania duoc thu
& xa Dong Thanh, thanh phé Hé Chi Minh va cac
loai lan Giang thu (Aerides rubescens), Hoang
nhan (Aerides odorata x houlletiana), Vi nit
(Oncidium sp.), Cat lan (Cattleya sp.) duoc thu
thap tai tinh Lam Dong.

2.2. Phurong phap nghién ciru
2.2.1 Phan I3p vi khudn vung ré lan ban dia
Viét Nam

Ré lan sau thu thap duwoc lam sach bang nuéc
vo trung. Nghién mau ré trong nudc vo triung va
cdy trang trén moi truong TSA dé hinh thanh céac
khuén lac don 1. Sau 48 gio 1, tién hanh phan lap
vi khuin dua vao su khac biét vé dic diém hinh
thai khuén lac nhu kich thudc, mau sac, hinh dang
ria, do nho va bé mat khuén lac.

222 Pdnh gii khi nang sinh tong hop IAA
cua cdc dong vi khuan

Kha nang sinh IAA cuaa vi khudn duoc danh
gia bang phuong phap so mau véi thudc thi
Salkowski [5]. Vi khudn duoc nu6i trong moi
truong TSB bd sung 0,1% L-Tryptophan va a t6i
trong 7 ngay. Tron 1 mL dich nuéi cdy khong chira
té bao vi khudn voi 4 mL thudc thi. Su chuyén
mau tir vang sang doé cho thay cé mit IAA. Hén
hop dugc do do hap thu quang (OD) & budc song
530 nm. Ham luong IAA duoc xac dinh dua theo
duong chudn duoc dung tir cac néng do IAA chuin
(0, 20, 40, 60, 80, 100 pg/mL).

223 Kiém tra téc dong cua vi khuin lén ciy
lan Dendrobium nudi cdy moé

Cay lan Dendrobium nuéi cdy mo 1 thang tudi
chua c6 ré duoc nhung phan géc vao dich huyén
pht vi khudn c6 mat do 10° CFU/mL trong 30
phut. Sau khi tiép xuc voi vi khuén, cay duoc cidy
trén moi truong MS [6] c6 bd sung 2 mg/L L-
Tryptophan va bé tri cac diéu kién thi nghiém dua
theo Shah va cs (2021) [7]. Thi nghiém 14p lai 5 lan
& mdi dong vi khudn, méi lan lap lai gom 5 cay
trong moét binh. B6 tri nghiém thitc d6i ching bao
gom céac cay dugc nhung vao nudc vo trung. Sau
30 ngay nuoi cdy, cac chi tiéu sinh truong duoc thu
thap bao gom: Chiéu dai ré (cm), s6 luong ré hinh
thanh trén moi cay va ty 1é cay tao ré (%).

2.2.4. Pinh danh vi khuan bang phan tich viing
gene 16S-rRNA

Tién hanh ly trich ADN cta vi khuin theo
phuong phap cua Nakayashiki va cs (1999) [8].
Phan tng PCR duogc thuc hién nhim khuéch dai
vung gene 16S rRNA cta vi khudn bing cip moi
27F AGAGTTTGATCMTGGCTCAG3’ va 1492R
5TACGGYTACCTTGTTACGACTT3 [9]. San
ph4dm ctia phan tng PCR dugc gidi trinh ty 2 chiéu
tai Cong ty 1st BASE c6 dia chi website la:
https://base-asia.com/ va duogc so sanh véi dix lieu
trén NCBI thong qua cong cu BLAST.

Vé mat hinh thai va dic diém sinh hoa, vi
khuin duoc thuc hién cac thit nghiém bao gom:
Nhuom Gram, thit nghiém catalase, oxidase, kha
nang phat quang, VP, citrate va kha nang phan giai
tinh bot theo phuwong phap ctia Somasegaran va
Hoben (2012) [10]. Két qua duoc so sanh véi cac
mo ta vé khudn vung ré (Rhizobia) ctia Bergey
(1994) [11].

2.3. Xt ly s8 lieu

S6 lieu dugc xtt ly thong ke ANOVA mot

nhan t6 bang phan mém Minitab 17.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap vi khuin sinh tdng hop
IAA

Tdéng cong c6 44 dong vi khuan da duoc phan
lap tir cac mau ré lan. Trong sé nay ghi nhan duoc
10 dong vi khu4n c6 kha ning sinh IAA khi lam
d6i mau thuoc thir Salkowski.

Ham luong IAA téng hop dugc & cac dong vi
khuin duoc tinh toan dua trén phuong trinh duong
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chuin y = 0,108x + 0,0662. Cac dong vi khuén sinh
tong hop duoc luong IAA c6 nhiéu khac biét. Da
s6 cac dong vi khudn (5/10) c6 ham luong IAA

duoc sinh ra dudi 10 png/mL va thap nhat 1a dong
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PH7 voéi 4,8 + 0,44 pg/mL va ham luong IAA cao
nhat duoc ghi nhan & dong vi khudn 1306.5 voi
86,21 + 1,72 ng/mL.
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Hinh 1. Ham luwong IAA cic dong vi khudn ving ré lan sinh tdng hop

Mic 86,21 + 1,72 pg/mL dwoc ghi nhan &
dong vi khuén 1306.5 trong nghién cttu nay la mot
ham luong IAA cao dang ké so v6i cac nghién cttu
tuong tu trén cay lan & Viét Nam ciing nhu trén
thé gi6i. Ham lwong nay cao gan gap doi mic IAA
cao nhat duoc ghi nhan trong nghién ctu cda
Nguyén Xuan Truong va cs (2022) [12] trén cac
loai lan Viét Nam 14 48,01 ng/mL va cao hon 11 lan
so v6i muc IAA cao nhat la 7,43 pg/mL ma
Herrera va cs (2020) [13] da ghi nhan duoc khi
nghién cttu cay lan & Chi Le.

3.2. Kiém tra tac dong ctia vi khudn 1én cay lan
Dendrobium nuéi cdy moé

Thong qua két qua thi nghiém & bang 1 c6 thé
thdy, ca 10 dong vi khuén sinh téng hop IAA déu co
kha niang thuc ddy su phat trién ré & cay lan nuoi
cdy mo6 mot cach ro rét so voi doi ching (khong
tiép xuc vi khudn). Ty 1é cay ra ré & cac nghiém
thirc xtt Iy vi khudn trung binh dat 76%, cao hon
dang ké so voi d6i chimg chi dat 68%. Ngoai ra,
chiéu dai ré cta cay cing ting dang ké & cac
nghiém thtrc c6 sy hién dién cta vi khuan sinh IAA.
Cu thé, chiéu dai ré khi xt Iy vi khu4n dao dong tir
4,40 + 3,58 mm (C5) dén 7,84 + 4,50 mm (PGT7),
gap tir 1,3 dén hon 2,2 1an so voi chiéu dai ré trung
binh & nghiém thtc d6i ching chi dat 3,52 mm va
su khac biét nay c6 y nghia thong ke (p < 0,05).

Bang 1. Két qua kiém tra tac dong ctia vi khudn sinh IAA 1én cay lan Dendrobium nubi cdy md

Teén nghiém thic So ré Chiéu dai ré (mm) Ty lé tao ré (%)
boi ching () 1,1+£0,9 35°+31 68
1306.2 1,6 £0,7 6,0°+34 96
1306.3 1,8+ 0,7 6,8 +34 96
1306.5 1,8+ 0,9 6,7 + 3,2 92
1306.6 14+1,1 5,22+ 45 72
1297.2 1,6+0,9 5,7°+4,1 84
PGT7 1,5+ 0,7 7,8 +4,7 92
PH7 1,2+0,7 6,5 + 4,0 88
V1 1,7+ 0,9 6,9 +4,5 84
V3 1,2+0,9 44®+36 76
C5 1,1+£0,8 44+ 40 76

Ghi chu: Trong cung mot cot, cdc gid tri co chir cdi khac nhau thi sir khdc biét co ¥ nghia thong ké.
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Hinh 2. Két qua kiém tra tic dong ctia cac dong vi khuén sinh IAA 1én cay lan Dendrobium nudi cdy mé
Ghi chu: Thanh ty Ié = 10 mm.

3.3. Két qua dinh danh vi khuin
Béng 3. Két qua sinh ho4 ctia dong vi khuidn 1306.5

Mo | Hinh Thir Thir If:lag Phan Thir

Kkhuan lac d/ang Gram nghiém nghiém VP phat giai tinh | nghiém

: té bao catalase oxidase bot citrate
quang

Hinh tron,

mau trang

stra, ¢O ria Que - + + + +

nhan mau

tring trong

Ghi chu: “” thé hién 4m tinh; “+” thé hién duong tinh.

B

Hinh 3. Két qua mot s6 phan tmg sinh ho4 ctia dong vi khuin 1306.5
A - Hinh thai khuén lac; B - Hinh nhudém Gram, C - Phan tng oxidase, D - Thit nghiém kha ning phat
quang; E - Thir nghiém citrate, F - Thit nghiém phén giai tinh bot, G - Thir nghiém VP.
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100

Pseudomonas monteilii strain 11
Pseudomonas monteilii strain BGRI_EBC_SK23-T1
Pseudomonas monteilii strain BGRI EBC SK18-S2
Pseudomonas monteilii strain Uyi_46
Pseudomonas plecoglossicida strain BGRI_EBC_SS23-S9
Pseudomonas plecoglossicida strain IAUK2313
Pseudomonas plecoglossicida strain R3
Pseudomonas plecoglossicida strain WS5
Pseudomonas putida strain 1306.5
Pseudomonas putida strain CEDI-18
Pseudomonas putida strain CSY-P1
Pseudomonas putida strain ECAN8-1
Pseudomonas putida strain F1-1-2
Pseudomonas putida strain LZH-W3
Pseudomonas putida strain OR45a
Pseudomonas putida strain S16
Pseudomonas putida strain TGR6A
Pseudomonas putida strain zhy14
Pseudomonas putida strain zhy26
100 Pseudomonas soyae strain JL117

Pseudomonas soyae strain 11-LBD-D3
100 Pseudomonas capsici strain Pc19-3
Pseudomonas capsici strain ICMP 682

Phytopseudomonas flavescens strain LTM-CIPROC 14.2.2

Hinh 4. Cay phan nhém tirong déng trinh tir vilng gene 16S rRNA ciia dong vi khudn 1306.5. S8 tai cac
nut thé hién gia tri Bootstrap (%) v&i 1.000 1an lap

Dua vao két qua phan tich ving gene 16S -
rRNA sau khi so sanh voi co s¢ dir liéu NCBI cho
thdy, dong vi khudn 1306.5 c6 do twong dong cao
len dén 99,5% voi loai Pseudomonas putida
(AY741156). Két qua nay ciing duoc cing c6 thém
boi cac dic diém vé hinh thai va sinh hoa cta vi
khuén ciing rat phu hop véi loai vi khudn nay nhu:
Hinh que, Gram am, phat quang trén moi truong
King’B, duong tinh phan tmg citrate, oxidase,
catalase, am tinh phan tng VP hay khéng phan
giai tinh bot. Tuy nhién, ciy phat sinh ching loai
duoc xay dung tir trinh tu 16S rRNA cho thdy,
dong vi khudn 1306.5 nidm trong mot nhanh c6 do
tin cay cao (bootstrap value 100%) bao gom: Céac
loai c6 quan hé gan gii trong chi Pseudomonas,
cu thé 1a P putida, P. monteili va P
plecoglossicida. Su sip xép clia cac loai trong
nhanh nay cho thiy gene 16S - rRNA khong da
kha ning phan giai dé phan biét ro rang gitta cac
loai nay. Vi vay, can c6 su phan tich va so sanh cac
vung trinh te khac nhu rpoB hodac gyrB dé co
thém bing ching khing dinh vé loai.

Cac nghién ctu truéc day da tung ghi nhan
hiéu qua kich thich sinh truedng ctia P. putida & cac
loai cay khac nhau bao gém: Ca chua (Solanum

Iycopersicum) [14), cai dau (Brassica juncea) [15]
va dua chuot (Cucumis sativus L) [16]. Doi véi
cac nghién ctu trén lan, chi Pseudomonas cing da
timg duoc phat hién voi kha nang san sinh IAA va
thuc ddy sinh trudéng cho cay trong két qua nghién
ctru Tsavkelova va cs (2007) [9]. Trong khi do, két
qua nghién ctru cta Wilkinson va cs (1994) [17]
khang dinh, IAA do P, putida sinh ra giip thuc ddy
su nay mam & lan Prerostylis vittata. Nhimg dan
ching nay goi mé vé tiém ning nghién ctru, khai
thac P. putida trong thuc tién trong va cham soc
lan. Bén canh d6, viéc tmg dung vi khudn nay &
giai doan nhan giong lan nhur mot tac nhan kich
thich ra ré va hé tro cay con sém thich tng véi he
vi sinh vat ban dia cting 1a mot huéng di méi mé
day trién vong can duoc danh gia va nghién ctu
nhiéu hon.
4. KET LUAN

Két qua nghién ctru cho thdy, hé vi khuin co
kha nang sinh IAA va kich thich sinh trudng ré &
lan kh4 da dang, dong thoi thé hién tiém ning tng
dung cao nhu nhitng tac nhan sinh hoc ho tro phat
trién cay lan theo huéng bén ving. Trong s6 cac
dong vi khudn duoc khao sat, dong 1306.5 tao ra
Iuong IAA cao nhat va cho hiéu qua kich thich ré
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vuot troi trén cay lan Dendrobium nudi cdy mo va
da duoc xac dinh thuoc chi Pseudomonas va cé
quan hé gan giii nhat véi P, putida. Nhitng phat
hién nay goi mé tiém nang 16n cta P. putida trong
viéc phéat trién cac ché phdm sinh hoc kich thich
sinh truéng cho lan noi riéng va cay trong noi
chung.
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Abstract

In this study, 44 bacterial strains were isolated from the roots of seven native orchid species
cultivated in Ho Chi Minh city and Lam Dong province. Among them, 10 strains were identified
as indole-3-acetic acid (IAA)-producing bacteria using the colorimetric method with Salkowski
reagent. The highest IAA concentration was recorded at 86.21 + 1.72 mg/L, produced by strain
1306.5. In addition, the experiment evaluating the effect of IAA-producing bacteria on tissue-
cultured Dendrobium sp. plantlets showed that all 10 strains significantly promoted root
development within 30 days of observation compared to the untreated control. Among them,
strain 1306.5 exhibited the most remarkable effectiveness and was identified as belonging to the
genus Pseudomonas, showing the closest relationship to Pseudomonas putida based on
molecular identification and biochemical characterization. This opens up a promising direction
for applying these bacterial strains as bioagents to support sustainable orchid growth and
development, contributing to improved cultivation efficiency and the conservation of valuable
plant genetic resources.
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