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ANH HUONG CUA Bacilllus amyloliquefaciens EK2 PEN SINH TRUONG CUA CAY
BAC HA (Mentha arvensis L..) TRONG PIEU KIEN NUOI CAY IN VITRO VA EX VITRO
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TOM TAT

Cay Bac ha (Mentha arvensis L.) duorc xem la nguén dugc lidu quy, tiém nang nham phat trién cac san
pham chim soc, bao vé strc khoe. Nhu cau vé cdy gidng co chat luong cao ngay cang gia tang. bé giam
chi phi, vi sinh vat ¢6 kha ning kich thich sinh truéng thuc vét co thé dugc st dung trong nhan gidng
nhu mot giai phap bén vitng. Vi vdy, trong nghién ctru nay, dich loc vi khuan Bacilllus amyloliquefaciens
EK2 véinong do IAA1-5 mg/l d3 duoc sir dung dé kich thich su sinh truéng ctia cdy Bac ha trong diéu
kién in vitro. Két qua cho thiy rang dich loc vi khuan B. amyloliquefaciens EK2 ¢ anh hudng tich cuc
1én sy sinh truong cta ddt than cay Bac ha in vitro. Moi truong MS': ¢ bod sung dich loc vi khuén B.
amyloliquefaciens EK2 v&i nong d6 IAA 2 mg/l phi hop cho su sinh truong vai ty 18 bat chdi va tao ré
100%, sb choi phat sinh dat 7,87 chdi/cum, chiéu cao chdi 943 cm, 24,87 r&/chdi, chiéu dai ré 2,54 cm,
trong luong tuoi 665,47 rng/ch01 trong lu0’ng khé 50,17 mg/chdi, chlorophyll a+b 0,75 mg/g va ty 1¢
chlorophyll a/b 13 1,45 sau 4 tudn nudi cdy. Ngoai vudn wom, cdy ting truong tt, tao r& méi, 1ong kéo
dai, cay phan nhanh khi xir Iy 10 ml huyén phu B. amyloliquefaciens EK2 v&i mat do 108 CFU/ml. Sau
16 tuan, chiéu cao cdy dat 55,58 cm, duong kinh than 4,85 mm, dién tich la 15,27 cm?, 30 63 canh cap I,
trong hrong than tuoi 58,96 g, trong luorng than kho 5,50 g, s6 r& chinh 840 &, chiéu dai ré 57,57 cm, trong
luwong ré tuoi 73,23 g, trong lugng r€ kho 7,01 g chlorophyll a+b 1,17mg/g va ty 1 chlorophyll a/b 1a 1,34.

Tir khoa: Bacilllus amyloliquefaciens, cdy Bac ha, chéi, in vitro, ex vitro, ré.

1. MO PAU
Cay Bac ha (Mentha arvensis L.) hay con dugc
goi 1a Bac ha A, Bac ha Nhat c6 nguon gbc phan

b6 & cac ving 6n doi khu vuc chau Au, phia tay
cac nudc Trung A, phia dong Himalaya va Siberia.

trén thé gioi (Suman, 2017). Dy cting la cong
nghé quan trong dé bao ton ngudn gen thlrc vat,
cai thién cay trong va nhan giong cay trong Tuy
nhién, k¥ thuat nay yéu cau sir dung chat khir tring
hoéa hoc, nong do thay ddi cua chét diéu hoa sinh

Bac ha duoc trong phd bién do dic tinh d& trong.
Dén nay, Bac ha A d3 duoc trong nhiéu nude trén
thé gidi nhu Nhat Ban, Trung Qudc, Han Qudc,
Braxin, An Do, Nga, Viét Nam... Tinh dau Bac
ha dugc ding dé ché bién nhiing thudc chita cam
ctm, ho sét, hen suyén, bénh vé gan, la lach va
vang da... duoc cac nha bao ché thudc quan tim
va dat hang voi s6 lugng 16n (DS Tat Loi, 2004;
Jeyakumar, 2014). Ngoai ra, tinh dau Bac ha
thuong duoc dung dé tao huong li€éu cho dugc
pham, thyc pham... (Mai Hai Chau va cong su,
2017; Galeotti va cdng su, 2002) Diéu nay cho
thay, Bac ha duogc xem la nguon duogc liéu quy,
tiém nang nham phat trién cac san pham chiam soc,
bao vé strc khoe.

O nudc ta, Bac ha duoc trong nhiéu & cac ving
nhu Bic Ninh, Lao Cai, Ha Giang, Quang Nam,
Binh Thuan, Lim Pong, Ba Rla Viing Tau, Ho
Chi Minh, Tién Giang... Nhu ciu vé cay giéng co
chat luong cao ngay cang gia tang, vi vay cong
nghé vi nhan giéng bang nudi cidy mo té bao thuc
vat da va dang tr¢é thanh mét nganh cong nghiép
quan trong trong san xuat dugc liéu & nhiéu nudc

truong thich hop, thue khang sinh, thudc khang
nam, thudc khang vi-rat hau nhu ¢ mdi giai doan
clia qua trinh sinh truéng va phat trién (Liang va
cong su, 2019). Mot s chat diéu hoa sinh trudng
thuc vat thuong ding trong nudi cdy mo, t& bao
thuc vat co gia thanh cao. Dé giam chi phi, vi sinh
vat ban dia c6 kha nang kich thich sinh truéng thuc
vat (PGPM) co thé duoc st dung nhu mét giai
phap bén vimg (Verma va cong sy, 2019). Nhiéu
PGPM c6 thé téng hop chét diéu hoa sinh truong
thuc vat va nhiéu hop chét thi cap khac c6 thé cai
thién su tang truong va nang suat cua cay trong
Tuy nhién cho dén nay cac PGPM chua duoc st
dung nhiéu trong nudi cdy mé thuc vat in vitro va
chi ¢c6 mot s it nghién ciru sir dung PGPM trong
qué trinh vi nhan gidng dugc cong bd (Soumare
va cong su, 2021). Vi khuén no1 sinh Bacillus
megaterium c6 kha nang tong hop IAA kich thich
su ting truong ciia cdy ddu cd ve trong nudi cay in
vitro (Grunennvaldt va cong su, 2018) Bén canh
do, Bacillus 1a nhom vi khuan ch1ern uu thé trong
sinh quyen cO6 mat tal ving 1é cla cac cay trong
khac nhau va c6 thé séng sét dugc trong diéu kién
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stress do kha nang hinh thanh néi bao tu.

Viéc sir dung Bacilllus trong nudi ciy ciy Bac
ha in vitro chua thiy cong bb. Nghién ciru nay
duoc thuc hién nhdm muc tiéu xac dinh dugc anh
huong cua Bacilllus amyloliquefaciens EK2 dn
sinh trudng cta cay Bac ha trong diéu kién in vitro
va ex vitro.

2. NOI DUNG VA PHUONG PHAP NGHIEN
cuu
2.1. Ngi dung nghién ciru

- Nghién cuiu anh huéng cia dich loc B.
amyloliquefaciens EK2 dén sinh truong cua cdy
Bac ha trong diéu kién in vitro.

-NghiénctruanhhudngcuaB. amyloliquefaciens
EK2 dén sinh truong ctia cdy mo Bac ha trong diéu
kién ex vitro.

2.2. Phwong phadp nghién ciru
2.2.1. Nghién cuu anh hwong cua dich loc B.
amyloliquefaciens EK2 dén sinh truong ciia cdy
Bac ha trong diéu kién in vitro

B.amyloliquefaciens EK2 thugc chuong trinh
Khoa hoc va Cong nghé “Nghién clru va irng dung
Cong nghé sinh hoc trong phat trién bén ving
ciy hd tiéu (Piper nigrum L.) & Tay Nguyén”
duoc bao quan tai Viéen CNSH&MT, truong BH
Tay Nguyén, c6 kha nidng phan giai phosphate
kho tan, ¢ dinh dam va sinh tong hop TAA t6t
(Nguyén Anh Diing, 2020).

Nhan giéng cdp 1: Ciy ching B.
amyloliquefaciens EK2 tir éng giébng vao binh
tam giac c6 chira 50 ml moi truong LB 1dng (da
hap khtr tring ¢ 121°C trong 15 phat). Nudi vi
khuan trén may lac véi tée do lac 150 vong/phiit,
thoi gian 24 gio, diéu chinh dé dat mat do 108
CFU/ml.

Lén men chung tuyén chon trong binh tam
gidc: Chuyén 1ml giéng cép 1 véi mat do 108
CFU/ml vao cac binh tam giac c6 chira sin 50 ml
moi truong LB ¢6 bd sung 1% L-tryptophan.

Chung vi khuan duoc nuéi trén may lic véi toc
d6 lac 150 vong/phit, thoi gian nudi 5 ngay. Ly
tam 13.000 vong/phut trong 5 phut, thu dich bd
can. Dich nay duoc loc qua gidy loc 3 1an rdi tiép
tuc loc qua phin loc CA, 16 loc 0,20 pm, @28 mm
(da tiét trung) thu dugc dich loc. Xac dinh ham
lwong IAA trong dich nu6i céy. Dich loc vi khuén
duge bd sung vao méi trudng nudi cdy in vitro
dam bao dugc vo trung.

D6t than duge cit bo 1a cia cdy Bac ha in
vitro, dai khoang 1,5 - 2 cm dugc cdy vao mdi
truong MSY c6 bd sung dudng saccharose 20g/1,
agar 6,5 g/l va dich loc vi khudn véi ndng do TAA

ta 0 ml/1 — 5 ml/L.

Thi nghiém dugc bd tri theo kiéu hoan toan
ngau nhién, 3 lan lap lai, mdi lan lap lai céy 3
binh, mdi binh cay 5 mau.

Chi tiéu theo ddi: ty 1& tao chdi, sé chdi/mau,
chiéu cao choi, ty 1¢ tao 1é, s ré, chiéu dai ré,
trong lugng tuoi, trong lugng kho, ham lugng
chlorophyll dugc ghi nhan sau 4 tuan nudi cay.
2.2.2. Nghién citu anh huong cua B. amylolique-
faciens EK2 dén sinh truéng ciia cdy mé Bac ha
trong diéu kién ex vitro

Cay mo Bac ha cao khoang 8 -10 cm duoc
trong trén gia thé trau hun va so dira voi ty 18 1:1
(v:v) tudi nuéc phu swong ngay 2 lan trong didu
kién nha ludi trude khi trong trong didu kién vuon
uom.

Chuan bi dit trong cdy mo Bac ha: chon dat
t6t, khong lay dat ¢ nhimng ving trong ciy da bi
nam bénh gay hai. bat dugc dap nho, tao 16p méng
phoi ning 1 ngay trudc khi vao bich. Thanh phan
dat trong trong bich: ty 1& dat: cat: phan chudng
hoai muc 1a 2:1:1. Phéi tron, am do 60 — 70%.
Pong bich: 1 kg/ bich. Hap khur trung: 90 — 95°C,
1gio, dé ngudi.

Chuén bi bau dat: Bau dét kich thude: 24 x 35
cm, ¢6 8 16 thoat nudc ¢ nira dudi ctia bau phan
b thanh 2 hang, hang dudi cach day bau khoang
2 cm.

Chuan bi dich vi khuan: B. amyloliquefaciens
EK2 dugc nudi cdy trén moi trudng LB Agar trong
24 gid, sau do chuyén vao binh 200 ml chira moi
truong LB long, 0 trong may lic véi te do 150 vong/
phut trong 2 ngay & 25°C. Té bao vi khuan dugc diéu
chinh & mat 9 10* CFU/ml dugc xem la dich khuan
gbc.

Cay mo Bac ha sau khi dugc huén luyén cao
khoang 10 - 12 cm dugc trong trén cac bau dat
dugc xtr Iy 10 ml huyén phu B. amyloliquefaciens
EK2 v6i mat do 108 CFU/ml. B6i chung 1 chi xu
Iy nudce, d6i ching 2 chi xir Iy méi truong LB. Thi
nghiém gém 3 nghiém thic (2 nghiém thic dbi
ching va 1 nghiém thic sir dung vi khuén), duoc
b6 tri hoan toan ngau nhién voi 3 1an 1ap lai, mdi
lan lap 10 bau/nghiém thurc.

Chi tiéu theo ddi: chiéu cao ciy, duong kinh
than, s6 canh cap I, dién tich 13, trong luong than
tuoi, trong luong than kho, ty 1€ tao 18, sd ré chinh,
chiéu dai ré, trong lugng ré tuoi, trong lugng ré
kho, Chlorophyll a+b, Chlorophyll a/b dugc ghi
nhan sau 4 thang trong trong diéu kién vuon wom.

Piéu kién nudi cdy in vitro: Diéu kién phong thi
nghiém véi nhiét 6 25 + 2°C, quang chu ky 16 h/
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ngdy, cudng do chiéu sang 35 umol.m?.s" ciia anh
sang huynh quang va d§ am trung binh 55 - 60%.
Diéu kién ngoai vuon wom: Nhiét do 19 - 28°C,
do am khoang 70 - 80%, anh sang tu n}}ién, che
phu 50% véi cuong do anh sang thay doi tur 50-
550umol m?/s! (do tir 8 gio sang dén 17 gio chiéu).
2.2.3 Phwong phdp xir Iy 56 liéu
Céc s liéu duoc xur 1y thong ké bang chuong
trinh Statiscal Program Scienttific System (SPSS)
phién ban 22.0 trong Duncan’s test (Duncan, 1955)
voi P <0,05.
3. KET QUA - THAO LUAN
3.1. Anh hwéng cia dich loc Bacilllus
amyloliquefaciens EK2 den sinh truwong ciia cdy

Bac ha trong diéu ki¢n in vitro

Sau 4 tudn theo ddi, két qua cho thdy, o tat ca
cac nghiém thirc c¢6 bd sung hoic khong bo sung
dich loc vi khuan B. amyloliquefaciens EK2 co
noéng do TAA khac nhau déu hinh thanh cum chdi
va 1€ 100% (bang 1, hinh 1).

S& chdi, chiéu cao chdi, sb ré, chiéu dai ré &
nghiém thirc A2 (mdi truong c6 bd sung dich loc vi
khuan c6 ndng d6 IAA 2mg/l) cao hon cac nghiém
thire con lai 1an lugt tr 9,26 - 37,22%, 10,98 -
32,24%, 21,10 - 29,07%, 14,41 - 70,8 (bang 1).

Trong luong tuoi, trong lugng kho cua cay
Bac ha dugc nuoi cay trén moi truong cé b6
sung dich loc vi khuan ciing cao hon hin so véi
dbi chung.

Bang 1. Anh hwéng ciia dich loc Bacilllus amyloltquefaaens EK2 den sinh truwéng cua cidy Bac ha
trong diéu kién in vitro sau 4 tuin nudi ciy

% mau 2 % miu o Trong
Nghi¢m hinh S6 chdi/ Chleli . hinh . C‘h‘lel; Trong wong Chloro- Chloro-
, \ x cao choi | So ré dai ré lwgng A phyll a+b  phyll a/b
thire thanh mau (cm) thanh (cm) tuoi (mg) kho (mg/g) (mg/g)
cum chdi ré g (mg) &g &g
Co 100 5,73 8,50 £ 100 20,13+ 149+ 247,71+ 23,770+ 0,55+ 1,44 +
0,37¢ 0,33 0,39° 0,054 4,99¢ 0,62¢ 0,02¢ 0,18
Al 100 6,33 + 7,24 £ 100 19,67+ 2,11+ 349,68 + 3741+ 0,67 + 1,55+
0,33% 0,31 0,42° 0,06 5,97 2,074 0,03 0,21¢
A2 100 7,87+ 943+ 100 2487+ 254+ 66547+ 50,17+ 0,75 1,45+
0,48 0,28° 0,53¢ 0,08° 16,07 1L,17° 0,03° 0,13¢
A3 100 6,53 8,19+ 100 20,53+ 222+ 624,07+ 4531+ 0,65 + 1,75 +
0,24% 0,38 0,26° 0,04° 10,24° 0,44° 0,03 0,332
Ad 100 7,20 £ 7,48 £ 100 1927+ 222+ 60645+ 43,69+ 0,70 + 1,50 +
0,38 0,28 0,64° 0,05° 9,78° 1,30° 0,03* 0,12¢
A5 100 6,53+ 7,13+ 100 2040+ 1,97+ 43942+ 38,06+ 0,78 £+ 1,19+
0,41 0,35¢ 0,51° 0,05¢ 14,23¢ 1,31¢ 0,05% 0,142

Chii thich: *Nhitng chit cdi khdc nhau (a, b, ¢) trong ciing mét cét thé hién su khdc biét cé ¥ nghia

voi P <0,05 trong Duncan's test.

Trong lugng tuoi cua cay Bac ha dugc nuoi
cdy trén moi truong cd bd sung dich loc vi khuan
khoang 349,68 - 665,47 mg cao gip 41,16 -
168,64% so voi cay Bac ha dugc nudi cdy trén moi
truong ddi chimg MS' (247,71 mg). Trong lugng
khé cay Bac ha dugc nudi ciy trén méi trudng co
bo sung dich loc vi khuén tir 37,41 — 50,17 mg cao
gép 57,85 - 111,68% cay Bac ha dugc nudi céy
trén moi truong ddi chimg (23,70 mg) (bang 1).

Ham lugng chlorophyll a + b khoang 0,65 -
0,75 mg/g cao hon so véi dbi ching (0,58 mg/g)
tir 19,38 - 36,93%. Ty 1€ chlorophyll a/b khong c6
su khac biét gitra cac nghiém thuec.

Mot sb nghién ctu vé auxin tac dong dén su
sinh truong cta cay Bac ha trong diéu kién in vitro:
Gomes va cong su (2015) ghi nhén, viéc bd sung
auxin Vo moi truong khong anh hudng dén cam
g 1ré cdy Bac ha. Tuy nhién, IAA ¢ nong do 5
uM cho két qua t6t nhat vé chiéu dai ré va trong

luong twoi, trung binh 1an luot 1a 11,1 cm va 0,16
g. Lyczko va cong su (2020) ghi nhan, méi truong
MS ¢6 bd sung IBA 0,5 mg/I thich hop cho su sinh
trudng cua cay Bac ha (Mentha piperita L.), 100%
mau d6t than ra ré. Raja va Arockiasamy (2008) vi
nhan giéng ciy Bac ha tir d6t thén (Mentha viridis
L ) cho thay, cdy sinh truéng va r& duoc hinh thanh
tot trén m01 truong MS ¢6 b6 sung 1,5 mg/l IBA.
Ngoai ngudn auxin téng hop cé tic dong 1én sinh
truong cua cay Bac ha va mot s6 loai cay khac trong
diéu kién in vitro. IAA tr vi sinh vat ciing c6 tac
dong tuong tu. Santoro va cong su (2015) nghién
ctru anh huong ctia chat didu hoa sinh truong
thuc vat tor Pseudomonas 1én cay Bac ha (Mentha
piperita) trong didu kién in vitro cho thiy 3 chung
Pseudomonas putida duoc phan 1ap tir dat trong cay
Bac ha & Cérdoba, Argentina déu c6 kha ning phan
giai phosphate va sinh tong hop IAA kich thich ting
trong luong than tuoi, trong lugng 1 kho, s 14 va
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d6t than cuia cay Bac ha trong diéu kién in vitro. Vi
khuén noi sinh Bacillus megaterium sinh IAA kich
thich sy tang truong cta cay dau c6 ve trong nudi
céy in vitro (Grunennvaldt va cong su, 2018).

Tran Thi Phuong Hanh va cong su (2014)
nghlen clru nudi cay quang tu dudng cdy Bac ha
cho thiy, cdy bac ha nudi ciy in vitro ting truong
t6t hon trong dleu kién quang tur dudng (104%) so
voi cay nudi cdy trong diéu kién quang di dudng
(truyén thdng) véi cac ch1 tiéu chidu cao khoang
7,47 —7,53¢m, chidu dai ré tir 0,73 — 0,86 cm, khoi
luong tuoi khoang 589,90 - 648,96 mg, trong
lugng kho khoang 45,27 — 48,84 mg, ham lugng
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Chlorophyll a +b khoang 3,33 - 4,05 mg/dm?.
So vé6i nghién ctru anh huong cua dich loc vi khuan
B. amyloliquefaciens EK2 dén sinh trudng cua ciy
Bac ha, két qua nghién ciru cho thay, tac dong ciia
dich loc nay va phuong phap nudi ciy quang tu
dudng cho két qua tang truong kha twong duong.

Nhu véy, dbt than Bac ha tang truong tot hon
khi duoc nudi cdy trén méi truong c6 bd sung dich
loc vi khuan B. amyloliquefaciens EK2. Trong
d6, cay Bac ha dugc nudi cdy trén moi trudng co
bd sung dich loc vi khuan B. amyloliquefaciens
EK2 véi nong d6 IAA 2mg/1 sinh truéng tét hon
so v&i cac nghiém thic con lai.

o & 4N 11 1F 13 14 1

D€ T 8 8 10011 42 13 14,15 16170

Hinh 1. Ciy Bac ha sau 4 tuin nudi cy in vitro
Ghi chii: (CO: Poi chitng, Al: IAA 1 mg/l, A2: IAA 2 mg/l, A3: IAA 3 mg/l, Al: IAA 4 mg/l, A5: IAA

5 mg/l)

3.2. Anh hwéng ciia Bacilllus amyloliquefaciens
EK2 dén sinh truéng ciia cdy Bac ha trong diéu ki¢n
in vitro

Bacillus ¢6 kha ning thuc déy sinh trudng ciing
nhu gia ting ham luong tinh dau trong 14 cta cay
Bac ha trong diéu kién vuon wom. Bacillus c6 kha
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nang kich thich sinh truéng ¢ thyc vat thong qua
kha nang phéan giai Phosphate, ¢ dinh dam, sinh
TAA va san xuat cac chat chuyén hoa thir cip bén
trong té bao thuc vat (Prakash & Arora, 2019;
Ahmad va cong su, 2018; Soumare va cong su,
2021).
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Bang 2. Anh hwéng cia B. amyloliquefaciens EK2 dén sinh trwdng thin ciy Bac ha trong diéu
kién ex vitro sau 4 thang

Nghiém Chiéucao Puwongkinh Dién tich 14 ) ,cilnh Trong lwgng  Trong lugng
thire cay (cm) than (mm) cm? cap I than twoi (g)  than kho (g)
bCl  5049+1,37° 4,72+0,17° 12,62+0,24* 26,09+0,85°> 52,37+0,82° 5,05+0,09°
bC2 5792+129° 4,46+0,19° 16,28+0,38* 24,80+0,69° 54,55+1,03* 5,09+0,19°

B2 55,58 +0,94* 4,85+0,18 15,27+0,63* 30,63 +1,04* 58,96=+0,70* 5,50+ 0,20?
Chii thich: *Nhitng chit cdi khdc nhau (a, b, ¢) trong cing mot cot thé hién sw khdc biét ¢é y nghia
voi P < 0,05 trong Duncan's test.

Chiéu cao cdy va dién tich 1a & nghiém thirc c6 hon 2 nghiém thirc d6i chimg tir 17,40 — 23,51%,
b6 sung vi khuan B. amyloliquefaciens EK2 (B2)  trong lugng than tuoi ting tir 8,07 - 12,57%. Trong
cao hon ddi chimg 1 va tuong dwong véi di chimg  lugng than kho khong co su khac biét so voi cac
2. Puong kinh t}lﬁn khér}g ¢6 su khéc biét gitra cac  ddi chimg (bang 2).
nghi¢ém thic. SO canh cap I, trong luong than tuoi Tuong tu sy sinh trudng than, sy sinh truong
c6 su khac biét c6 y nghia vé mat thong ké. Cac 1§ ¢6 két qua twong tu. S6 r& chinh va chidu dai r&
chi tiéu nay tang khi c6 bo sung dich nudi cay vi ¢ nghiém thire ¢6 bd sung vi khuén cao hon ddi
khuan B. amyloliquefaciens EK2,s6 canh caplcao  ching 1, twong dwong véi ddi chimg 2 (bang 3).

Bang 3. Anh huéng cia B. amyloliquefaciens EK2 dén sinh truéng ré cay Bac ha trong diéu kién
ex vitro sau 4 thang

Nghiém thirc SO ré chinh  Chiéu dai ré (cm) Trong lwong ré twoi (g)  Trong lwong ré kho (g)

DCl1 6,93 +0,35° 44,10+ 1,62° 54,77 £3,11¢ 5,31+0,32°
bC2 8,57+ 0,47 58,20 £ 2,64 61,02 +5,38° 5,95 +0,52°
B2 8,40+0,31* 57,57 £ 2,96 73,23 £3,01° 7,01 £0,29*

Chii thich: *Nhitng chit cdi khdc nhau (a, b, ¢) trong ciing mét cot thé hién sw khdc biét ¢é y nghia
voi P <0,05 trong Duncan's test.

Trong luong ré tuoi va trong luong ré kho cao 1y véi dich nudi cay vi khuan hau hét déu c6 anh
hon hin so v6i 2 nghiém thirc d6i ching. Trong huong tich cuc dén ham lugng chlorophyll a + b
lugng ré tuoi cao hon tir 20,02 - 33,72%, Trong so v&i hai nghiém thirc dbi chung BC1 va bC2.
luong r& kho tir 17,79 — 32,17% so voi 2 ddi chimg.  Nghiém thtc c6 bo sung dich nudi cdy vi khuan

Ham lugng Chlorophyll a+b trong 14 ciy Bac c6 ham luong chlorophyll a + b cao (1,22 mg/g)
ha giita cac nghiém thte c6 sy khac biét c6 ¥ nghia  tang tir 27,07 - 91,33% so voi nghiém thirc DC1
thong ké. Cay bac ha trong tai vuon wom duoc xir va DC2 (bang 4).

Bang 4. Anh hwéng ciia B. amyloliquefaciens EK2 dén mat sb chi tiéu sinh 1y ¢ cAy Bac ha trong
diéu ki¢én vuon wom sau 4 thang

Nghiém thirc Chlorophyll a+b (mg/g) Chlorophyll a/b
bC1 0,61 £0,01¢ 4,41 £0,37°
bC2 0,92+ 0,02° 1,62 £+ 0,08°

B2 1,17+ 0,03? 1,34 +£0,09°

Chii thich: *Nhitng chit cdi khdc nhau (a, b, ¢) trong ciing mot cot thé hién suw khdc biét ¢é y nghia
voi P <0,05 trong Duncan's test.

Bén canh sy anh hudng dén ham luong khuan va ddi chimg 2, ty 1é chlorophyll a/b khong
chlorophyll tong s6 ctia cdy Bac ha, cac chung vi  c6 su khac biét (bang 4).
khuan ciing tic dong dén ty 1é chlorophyll a/b. Két Nhin chung, dich nuéi cdy vi khuin B.
qua thu duge ¢ bang 4 cho thay, ty s6 chlorophyll  4myioliquefaciens EK2 ¢6 anh huéng dén sinh
a/b cua cac cay Bac ha ¢ nghiém thirc bo sung  (ry¢ng cua ciy Bac ha trong didu kién vuon wom,
dich nuéi cay vi khuéan la 1,34 thap hon so v6i doi 8 hién 1o qua cac chi tiéu theo ddi déu ting nhu
chimg 1 (4,41). Nhu vay, khi bo sung dich nudi  chidu cao cay, dién tich 14, s6 canh cép 1, trong
cay vi khuan lam tang k}}é nang diép luc b.’Tuy luong than tuoi, s6 r& chinh, chiéu dai ré, trong
nhién, nghiém thuc c6 bo sung dich nudi cay vi lugng ré tuoi, trong luong than kho, ham luong

43



Tap chi s6 58, thang 02-2023, truong Pai hoc Tay Nguyén

ISSN 1859-4611

chlorophyll tong sb (bang 2, 3, 4; hinh 2).

Cac chung Bacillus d3 dugc chung minh co
kha ning thic day sy sinh truong, phat trién ciia
nhiéu loai ciy trong (Akinrinlola va cong su,
2018). Muoi hai chung Bacillus dugc phan lap tir
r& lta mi déu c6 kha ning kich thich sy sinh truéng
ctia ngd, dau twong va laa mi trong didu kién nha
kinh. Trong d6 bon chung hiéu qua nhét trén ngo,

dau tuong va lta mi la B. megaterium R181, B.
safensis R173, B. simplex R180 va Paenibacillus
graminis R200. Santoro va cdng su (2011) xac
dinh dugc cac hop chit bay hoi tir cac chung vi
khuén Pseudomonas Sfluorescens, Bacillus subtilis,
Azospirillum brasilense c6 kha nang kich thich
sinh truéng ciing nhu gia ting ham lugng tinh dau,
menthone trong cay Bac ha.

Hinh 2. Ciy Bac ha sau 4 thang trong trong diéu ki¢n vuom wom

4. KET LUAN

Dich loc vi khuan B. amyloliquefaciens EK2
v6i nong do TAA 2mg/l thich hop cho su sinh
truong cta cdy Bac ha trong diéu kién in vitro (ty
1¢ bat chdi va tao r& 100%, s chdi phat sinh 7,87
chdi/cum, chiéu cao chdi 943 cm, 24,87 ré/chdi,
chiéu dai r& 2,54 cm, trong luong tuoi 665,47 mg/
chdi, trong lugng kho 50,17 mg/chdi, chlorophyll
a+b 0,75 mg/g va ty I¢ chlorophyll a/b 1a 1,45).

Dich nudi cdy vi khudn B. amyloliquefaciens
EK2 thiic ddy sy sinh trudng cua cdy Bac ha trong
diéu kién ex vitro (chiéu cao cay 55,58 cm, duong
kinh than 4,85 mm, dién tich 14 15,27 cm?, 30,63
canh cap 1, trong lugng than tuoi 58,96 g, trong
luong than khé 5,50 g, s6 ré chinh 8,40 ré, chiéu
dai ré 57,57 cm, trong lugng ré tuoi 73,23 g, trong
luong ré kho 7,01 g, chlorophyll a+b 1,17 mg/g va
ty 1€ chlorophyll a/b 1a 1,34).

THE EFFECTS OF Bacillilus amyloliquefaciens EK2 ON THE GROWTH OF MINT
(Mentha arvensis L..) UNDER IN VITRO AND EX VITRO CULTIVATION CONDITIONS

Tran Thi Phuong Hanh?, Trinh Thi Huyen Trang?, Tran Thi Kim Thi?, Le Thi Thu Sa*
Received Date: 26/11/2022; Revised Date: 07/12/2022; Accepted for Publication: 30/01/2023

SUMMARY

Mint (Mentha arvensis L.) is a valuable and potential source of medicinal herbs for developing
health care and protection products. The demand for high-quality seedlings is increasing. Exploiting the
potential benefits of plant growth-promoting microbes will reduce the production cost of Vitro plants
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during micropropagation as a sustainable solution. In this initial study, filtered culture supernatants of B.
amyloliquefaciens EK2 have IA A at concentrations from 1 — 5 mg/l and were used to promote the growth
of mint in vitro. The results showed that these positively affect in vitro shoot and root growth efficiency.
The best medium for the nodal shoot segments of mint growth was MS’ medium supplemented with
filtered culture supernatant of B. amyloliquefaciens EK2, have IAA at concentrations of 2 mg/l. After
four weeks of culture, the rate of budding and rooting shoots was 100%, the number of shoots reached
7.87 shoots/cluster, the high shoot length was 9.43 c¢m, the number of roots was 24.87 roots/bud, and
root size was 2.54 cm in height, shoots cluster had the fresh weight 665.47 mg and the dried weight
50.17 mg, chlorophyll a+b was 0.75 mg/g, chlorophyll a/b was 1.45. The results also indicated that
adding a 10ml B. amyloliquefaciens EK2 cells suspension (108 CFU/ml) for each plantlet was suitable
for the growth of the completed nurslings in ex-vitro conditions. The average growth indexes reached: a
high stem length of 55.58 cm, stem diameter of 4.85 mm, leaf area of 15.27 cm2, 30.63 main branches,
a fresh stem weight of 58.96 g, the stem dried weight of 5.50 g, 8.40 primary roots, root size was 57.57
cm in length, the new root weight 73.23 g and the root dried weight 7.01 g, chlorophyll a+b was 1.17
mg/g, chlorophyll a/b was 1.34 after four months.

Keywords: B. amyloliquefaciens, Mentha arvensis L,. in vitro, ex vitro, root, shoot.
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