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Study on the antifungal efficiency of LDH microparticles
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causing collar root rot disease on Brassica integrifolia
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Abstract

In this study, LDH (Layered double hydroxides) microparticlesimmobilized salicylate (SA) at various concentrations
extracted from Salix babylonicawas were used as a natural biological fungicide for evaluating the in vitro inhibited
efficiency on the growth of Rhizoctonia solani and the in vivo effect for treating the collar root rot disease
(Rhizoctonia disease) caused by R. solani fungus on Brassica integrifolia in greenhouse. The results showed that in
PGA medium, the growth of R. solani was completely inhibited by the addition of 20 mg/mL LDH immobilized SA
(LDH/SA) microparticles after cultivation of 40 hours. The results in a greenhouse also showed that the treatment of
10 mg/mL SA/LDH microparticles reduced the disease incidence into 4.4% from 80% after 12 treating days. The
SA/LDH microparticles has the potential to apply as a natural biological fungicide with safety and high efficiency for
treating the Rhizoctonia disease in Brassica integrifolia in particular and in leafy vegetables in general.
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PHAN LAP VA TUYEN CHON CAC CHUNG VI KHUAN LACTIC
CO KHA NANG SAN XUAT EXOPOLYSACCHARIDE
TU CAC THUC PHAM LEN MEN
Nguyén Pha Tho'?, Nguyén Thi T6 Uyén’,
Nguyén Thi Thanh Xuén? Hoang Quéc Khanh*, Nguyén Hiu Thanh?
TOM TAT
Exopolysaccharide dugc san xudt ti vi khudn lactic la cdc polymer tu nhién nhén dugc nhiéu sy chad y cta cac
nha nghién ctiu vi cac 1gi ich ma né mang lai cho hé vi sinh vat dudng ruét va tang cuong kha nang mién dich & dong
vat. D€ phén lap va tuyén chon cac chung vi khuén lactic c¢6 kha nang san xuat exopolysaccharide tii cac san phdm
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? Khoa No6ng nghiép - Tai nguyén thién nhién, Dai hoc An Giang

3 Trung tim Ung dung tién bo Khoa hoc va Céng nghé Can Tho (CASTA)

*Vién Sinh hoc Nhiét d6i Thanh ph6 H6 Chi Minh, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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1én men truyén théng, sdu mau san phdm lén men truyén théng da dugc thu thap tai An Giang, Viét Nam. Két qua
da phan lap dugc 19 dong vi khudn lactic ¢6 kha ning san xudt exopolysaccharide. Phan tich da dang di truyén cho
théy hé s6 tuong dong dao dong tui 0,58 dén 1 va cac chiing vi khuén dugc phén thanh 3 nhom chinh, dua vao d¢
khdc biét vé hé gen. Trong s6 cac chung phan lap dugc, chung L6 c6 kha nang san xudt EPS cao nhét v6i ham lugng
dat 5,72 g/L méi truong nudi. Pinh danh bang ky thuat sinh hoc phén ti dya trén phan tich trinh tu 16S rRNA va
so sanh trinh ty tuong dong véi ngan hang gen trén NCBI, két qua cho thiy ching L6 tuong dong 99,33% véi chiing
Lactobacillus plantarum strain MG26. Két qua nghién ctiu cling cho thdy tiém néing st dung chung vi khudn phén
lap dugc cho viéc khai thdc san xudt exopolysaccharide ting dung trong chdn nuoi va thuy san.

T khoéa: Exopolysaccharide, vi khuén lactic, Lactobacillus plantarum, ting cuong hé mién dich

1. AT VAN BE

Exopolysaccharide (EPS) la cac polymer tu nhién
c6 nhiéu chiic ning sinh hoc quan trong va la mot
trong nhiing thanh phéan chinh tham gia cau tao nén
vach t€ bao cna vi sinh vat (Badel-Berchoux et al,,
2011). EPS c6 thé dugc san xuat bdi thuc vat, tio,
ndm va vi khuén bao géom ca vi khuén lactic (Dilna
etal., 2015).

Vi khudn actic ¢6 vai trd quan trong trong cong
nghiép san xudt cdc san phdm 1én men, probiotic,
va san xuat EPS do chung khong gay nguy co anh
hudng dén stic khde ctia ngudi va vat nuodi (Surayot
et al., 2014). Trong nhiing ndm gan day, EPS do vi
khuén lactic san xudt da nhan dugc nhiéu sy quan
tam tich cuc; chu yéu la vi ching ¢6 loi cho stic khoe
cho ngudi, vat nuoi va thiy san. EPS da dugc chiing
minh 14 ¢6 cac tinh chat quan trong nhu chéng oxy
héa, giam cholesterol, khdng u, khdng virus va ting
cuong hoat dong diéu hoa mién dich (Madhuri
et al., 2014). Ngoai ra, nghién ctu cling da chiing
minh ti€ém nang prebiotic ctia EPS dugc san xuat tu
vi khuén lactic nhu kich thich tang mat d¢ cua vi
khudn Bifidobacteria (Hongpattarakere et al., 2012).

Nhiéu nghién ctiu da chiing minh rdng cac chiing
vi khudn lactic ¢ kha néng san xudt nhiéu EPS thi
c6 thé chiu dung t6t hon cac diéu kién méi trudng
cuc doan nhu nhiét do cao, pH thép, thdm thiu cao
(Stack et al., 2009) va séng s6t qua duong tiéu hoa
tot hon so véi cac chung san xudt it hodc khong san
xudt EPS. Do d6, viéc lua chon cac chung giong vi
khudn lactic ban dau cé kha nang san xuit EPS cao
sé mang lai mot s6 1gi thé dang ké so v6i chung san
xudt EPS thap tu viéc khai thac EPS ciing nhu kha
nang san xudt sinh khoi phuc vu cho cong nghiép
lén men, chan nudi, thay san... Ngoai ra, vi khudn
lactic dugc cho 1a an toan d€ c6 thé st dung cho
cong nghi¢p thuc phidm, dugc phdm cho nguoi va
dong vat.

Hau hét vi khuén lactic ¢6 kha nang san xuat EPS
c6 thé dugc phén 1ap tu cac thuc phdm 1én men khac
nhau nhu pho mit, siia chua, kefir va cac san phdm
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stia lén men khac (Patil et al., 2015). Hién nay, cac
kién thtc lién quan dén viéc phan lap va tuyén chon
cac chung vi khudn lactic c6 kha nang san xudt EPS
tu cac san phdm lén men tai Viét Nam la rét it. Do
do, nghién ciiu nay dugc thuc hién dé€ phan lap vi
khudn lactic c6 kha nang san xuét EPS cao tii cac san
phdm lén men nhdm tng dung trong cong nghiép
thuc phim, dugc phdm va ché phdm sinh hoc cho
vat nuoi va thay san.
II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciau

Mau dé€ phén 1ap cac chung vi khuén lactic ¢é kha
nang san xudt EPS gom cu kiéu muoéi chua (ky hiéu:
CK), nudc nho 1én men (ky hiéu: L), dua cai muo6i
chua (ky hiéu: DC), rau muéng mudi chua (ky hiéu:
RM), com mé (ky hiéu: CC) va nem chua (ky hiéu:
N) dugc thu thap tii chg Long Xuyén, An Giang
mang vé phong thi nghiém dé phan 1ap va danh gia
ddc tinh sinh ly, sinh héa.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp phén ldp vi khudn Lactic

Cén 10 g modi mau thuc phdm lén men cho vao
cac binh tam gidc chita 90 ml moéi trudng MRS 16ng
da thanh truing, u ky khi 6 37°C trong 24 gi¢ d€ tang
sinh mau. Mau sau khi tdng sinh dugc pha loang &
nong do 107, trai 0,1 mL trén moi truong thach MRS
(yeast extract 0,4%, beef extract 0,8%, peptone 1%,
D-glucose 2%, K,.HPO, 0,2%, MgSO, 0,02%, MnSO,
0,004%, Tween 80 0,1%, CZH}NaO2 0,5%, bs sung
CaCO, v6inong do 1a 5 g/L). U & 37°C trong 36 gio.
Chon céc khudn lac lam tan CaCO, (tao vong trong
su6t quanh khudn lac do CaCO, bi phén giai béi
axit lactic) d€ céy truyén nhiéu lan cho dén khi c6
dugc dong vi khuén thuidn (Nongpanga Khunajakr
et al., 2008). Tt ca cac chung thuan dugc bao quan &
-20 °C trong moéi truong phén lap tuong ting va bo
sung thém 30% (thé tich) glycerol lam chét bao vé t&
bao. Tién hanh x4c dinh cidc dic diém hinh théi va
sinh héa (nhudém Gram va hoat tinh catalase) ctia
cac dong vi khudn phén lap dugc.
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2.2.2. Tach chiét DNA, RAPD - PCR va phdn nhom
da dang di truyén

Céc dong vi khudn lactic phan lap dugc nuoi
qua dém trong 5 ml méi trudng MRS. DNA dugc
phan lap theo phuong phap phenol - chloroform
dugc mo ta boi Girafta va cong tac vién (2000). Phan
tung khuéch dai RAPD-PCR dugc thuc hién trong
thé tich phan ting 50 ul chita 25 pL Master Mix 2X;
18 pL PCR water; 2 uL DNA khuon va 5 pL méi
MI13 (10 pmol/uL). Mau d6i chiing &m DC (-) st
dung nudc thay cho DNA khuoén. Mo6i M13 dugc
dung dé thuc hién phan ting RAPD-PCR ¢ trinh
tu 5 GAGGGTGGCGGTTCT 3. Chu trinh nhiét
RAPD-PCR dugc thuc hién trong 35 chu ky 6 94°C
trong 1 phut, 40°C trong 20 gidy, 72°C trong 2 phut
(Andrighetto ef al., 2001). Cac san phdm khuéch dai
dugc phan tach bang cach dién di trén gel agarose
2% (w/v) trong dém TAE 1X. Xay dung biéu d6 quan
hé di truyén va phan tich nhém theo phuong phap
toan hoc UPGMA dugc thuc hién bang phin mém
NTSY spc2.1.

2.2.3. Sang loc kha ndng sinh EPS va dinh danh cdc
dong vi khudn

Dé danh gid kha ning san xudt EPS, cac ching
da dugc lam thuan dugc ciy vao 100 mL moi trudng
MRS long, u & 37°C trong 36 gi¢ va lic véi téc do
150 vong/phut, cic mau sau khi nudi cdy dugc mang
di phéan tich ham lugng EPS. Dong vi khuédn san
xudt EPS cao nhit dugc dinh danh dua trén phan
tich trinh ty 16S rRNA véi cdp moi duge st dung la
27f (SAGAGTTTGATCCTGGCTCAG 3’) va 1492r
(5’ GGTTACCTTGTTACGACTT 3’) (Masumizu
et al., 2019). Stt dung phan mém Nucleotide BLAST
dé€sosanh mtic d¢ tuong dong ctia chudi trinh tii viing
16S rRNA véi dii liéu trén ngan hang gene ciia NCBI
(National Center for Biotechnology Information) dé
xac dinh tén loai ctia chting vi khuan.

2.2.4. Ly trich va xdc dinh EPS

EPS ly trich tit huyén phu té bao dugc thu hoach
tai thoi diém 36 gio sau khi nuoi cdy 6 nhiét do
37°C theo phuong phap dugc mo ta bdi Salazar
va cong tac vién (2009); Nguyen va cong tdc vién
(2014). Tong EPS tho dugc thu hoach bang cach tron
100 mL dich sau nudi cdy v6i mot lugng NaOH dé
dat nong do 2M va dugc khudy nhe qua dém & nhiét
dd phong (25°C). Sau do, ly tdim & 6000 vong/phut
trong 15 phut dé loai bo xac vi khuén va ldy dich
trong phia trén. EPS tho dugc két taa bang ethanol
96% (v/v) lanh. Qua trinh két tha dugc thuc hién &
4°C trong 24 gio. EPS két ta trong con dugc thu

hoach béing cach ly tim & 6000 vong/phit trong
15 phut. Cudi cung, EPS tho dugc sdy kho & nhiét
do la 55°C cho dén khéi lugng khong ddi. Can
khéi lugng EPS thu dugc va nhéan véi 100 d€ tinh
khai lugng EPS (g/L) trong mdt lit moi trudng. Thi
nghiém dugc lap lai 3 lan.
2.3. Thei gian va dia di€ém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 01 dén thang
08 nim 2020 tai Trung tam Ung dung tién bo Khoa
hoc va Coéng nghé Can Tho.

I1I. KET QUA VA THAO LUAN

3.1. Két qua phan 14p va dac diém hinh thai cta cac
chung vi khuan phan lap dugc

Céc chtng vi khuén lactic sau khi phan lap dugc
xac dinh cac dac diém sinh ly va sinh héa theo mo
ta ctia Kandler va Weiss (1986). T 6 loai thuc phdm
1én men ban dau phén lap dugc 19 ching vi khudn
Lactic, ddc diém hinh thai ctia cac dong vi khuén nay
dugc trinh bay & bang 1.

Két qua bang 1 cho thdy cac chung vi khuén lactic
phén lap dugc déu la vi khudn Gram duong do bt
mau xanh tim ctia thuéc nhuom crystal violet. Trong
khi do, két qua tht nghiém catalase déu 4m tinh.
Ngoai ra, quan sat hinh thdi khuén lac sau 36 gio
nudi cdy trén moi trudng MRS cho théy cac khuédn
lac déu c6 mau tring stia hodc trdng nga, tron, bong,
161, bia nguyén, t€ bao c6 hinh que thing hodc cong,
dai hodc ngéan.

Bang 1. Dac diém hinh théi, sinh hoa ctia cdc chiing
vi khudn lactic phan l4p dugc ti thuc phdm 1én men

Hinh Thu
Chung vi khudn Gram  dangté nghiém

bao catalase

CK1, CK3, CK4,

CK5,L1, L2, L3, L5, N Que i

L6, DC2, RM, RM1, ngan

CC1, CC2

CKeo, CK7, L4, DC1 Que dai -

N1 + Céau -

Céc chung vi khuén lactic phan lap dugc déu co
dic diém dién hinh ctia mot vi khuén lactic nhu da
dugc mo ta boi cac nghién ctu trude d6 ctia Mai
bam Linh va cdng tac vién (2008); Huynh Ngoc
Tam va cong tac vién (2016). Marroki va cdng tac
vién (2011) khi phén l4p cac dong vi khudn Lactic
trén stia dé ciing c6 cac dic diém hinh théi tuong tu.
Nhu vy, cac chting vi khudn méi phan lap dugc déu
thudc chi Lactobacillus.
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3.2. Phan tich méi quan hé di truyén giiia cac
chung vi khudn lactic phan lap dugc

Céc chung vi khudn sau khi phén 14p dugc tach
chiét thu nhan DNA t6ng s0, sau do thuc hién ky

kDa BYREsE]
2000 bp

1000 bp
750 bp

500 bp

CKI CK3 CK5 CK7 CK6 Ck4 L1 L2

thuat RAPD-PCR va phan tich su da dang di truyén
qua céy phét sinh loai dugc vé/dung bang phan mém
NTSyspc 2.1 (Hinh 1).

Lé L3 L4 15 DCI1 DC2 BM RMI NI cc2 cC

I

T
L1

Coefficient

T
o

T 1
om

Hinh 1. Cay phat sinh loai ctia cdc dong vi khudn lactic phan 14p dugc.

Céay phan loai dugc xay dung dua trén hé s6
tuong dong di truyén Jaccard va thuat toan UPGMA.
Tt két qua phan loai cho thdy 19 dong vi khudn nay
dugc phéan ra lam 3 nhém chinh véi hé s6 tuong
dong nam trong khoang ti 0,58 dén 1.

Nhom I bao gom 14 dong vi khuén, trong do c6
5 dong dugc phan lap ti ct kiéu mudi chua (CK1,
CK3, CK5, CK6, CK7), 5 dong dugc phéan lap tu
nudc nho lén men (L2, L3, L4, L5, L6), 2 dong co
ngudn goc tii com mé (CC1, CC2), 1 dong tii dua cai
mudi chua (DC2) va 1 dong tii rau muéng mudi chua
(RM). Trong nhém nay, cac chiing phéan lap CK1,
CK3, CK7, CC1 va L3 c¢6 quan hé rat chit vé mat di
truyén, dat 100%. Tuong tu, dong CK5 va CK6, cling
nhu dong L4 va L6 c6 mtic d6 tuong dong 100%.

Nhom II ¢é 4 dong vi khuén phan l4p dugc tu
bén ngudn khac nhau ct kiéu mudi chua (CK4),
nudc nho lén men (L1), dua cai mudi chua (DC1) va
nem chua (N1). Trong d6 dong L1 va DCI ¢6 mtc
do tuong dong cao nhat (100%).
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Nhém III chi ¢6 duy nhat dong RM1 dugc phan
l4p ti rau mudng mudi chua.

Tu két qua phan tich nay cho thdy cac chung vi
khudn du dugc phén l4p ti cuing mot mau nhung c6
thé xudt hién & cdc nhém phén loai khic nhau. Diéu
nay thé hién sy da dang trong phan loai ctia cac dong
vi khuén lactic trong cac sén phidm 1én men.

3.3. Kha nédng san xuit EPS cua cac chung vi
khuén phén lap dugc
Dé lya chon chung vi khuén lactic ¢6 kha nang
san xuat EPS cao, nghién ctiu da danh gia kha nang
san xudt EPS cuia cac dong phén lap dugc trong moi
truong MRS. Kha nang san xudt EPS ctia cac dong vi
khudn dugc thé hién & hinh 2. Trong cling mét diéu
kién, hau hét cac chiing phén lap déu c6 kha nang
san xudt EPS. Nédng sudt EPS dao dong tii 3,54 dén
5,72 g/L. Tuy nhién, chiing L6 cho thdy kha ning san
xudt EPS cao nhat (5,72 g/L).
So v6i cac cong bo dugc trude day (Jiang and
Yang, 2018) vé kha nang san sudt EPS ctia cac dong
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vi khuén lactic, nang sudt EPS dugc tdng hgp bdi
vi khuan lactic chi dat ti vai chuc dén vai tram
mg/L. Chi ¢c6 mot s6 it dong c¢6 kha nang sinh san
xudt EPS cao dén hang ngan mg/L nhu L. casei

7 1

)
o

Ham lrgng EPS (
o o= W

KL14KX774469 hay L. rhamnosus C83 (Gamar et al.,
2003). Két qua nghién ctiu nay cho thiy nang suat
EPS cuia cac chung vi khudn CK3, L6 va L1 dat dugc
kha cao, hon 5000 mg/L.

™ ™
— =

— M st B O I~
oM M M M M
SR = R S R

=+ wm Lo —~H
.4_1_1&.:8

=
2 =

RM1
cc1
ccz

N1

Chiing vi khudin phén 1ip

Hinh 2. Ham lugng exopolysaccharide dugc téng hgp bdi cac dong vi khudn lactic méi phan lap dugc

3.4. Pinh danh chung vi khuédn cé kha nang san
xuit EPS cao

V6i kha ndng san xuit EPS cao nhat, chung L6
dugc dugc giai trinh ty gene bang phan ung PCR
v6i cdp moi 1492R va 27F khuéch dai viing gen 16S
rRNA dai 1.194 nucleotide. Két qua so sanh trinh
tu tuong dong bang cong cu Nucleotide BLAST tai
http://www.ncbi.nlm.nih.gov/ cho théy trinh ty gen
16S rRNA ctia dong vi khudn L6 tuong dong 99,33%
v6i trinh ty gen cta L. plantarum strain MG26. Do
do, chung toi chi dinh dong L6 phan lap la dong
L. plantarum VALG.

Lactobacillus1a chi chiém uu thé nhat trong nhom
LAB (Elagoz et al., 1996). Trong s6 céac loai thudc
Lactobacillus, L. plantarum la chtiing linh hoat nhat
v6i cac dac tinh hiiu ich va thudng c6 trong nhiéu
san phdm thuc phdm lén men (Guidone et al., 2013).
Ngoai ra, L. plantarum con dugc st dung rong rai
trong lén men cong nghiép; dugc cong nhan va dam
bao céc tiéu chudn vé an toan (Ricci et al., 2017). Két
qua nghién ctiu nay da phan ldp thanh cong chiing
L. plantarum VAL6 san xudt EPS cao c6 thé dugc st
dung nhu mdt chiing giong véi ddc tinh méi ¢6 loi
cho viéc viéc ting dung trong san xudt dugc phiam,
chan nuoi, thiy san va moi truong.

IV. KET LUAN

Tt 6 mau thyc phdm 1én men truyén thong dugc
thu thap tai An Giang (Viét Nam) da phéan lap dugc
19 dong vi khuén lactic ¢ hé s6 di truyén khac biét
tt 0.58 dén 1 dugc phan chia thanh 3 nhom. Dong
L6 c6 kha nang san xudt EPS cao nhat (5,72 g/L).
Két qua dinh danh phan tt cho thay dong L6 tuong
dong 99,33% véi L. plantarum strain MG26 va dugc

bd sung vao b su tap véi tén goi 1a L. plantarum
VAL6. Chung L. plantarum VAL6 c6 tiém nang st
dung cho cdc muc dich khac nhau nhu khai thac
san xudt EPS; st dung lam chung giong trong lén
men cdng nghiép; hay st dung nhu mdt vi khuin
probiotic trong chan nudi va thuy san.
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Screening and identification of lactic acid bacteria
producing exopolysaccharides from fermented food

Nguyen Phu Tho, Nguyen Thi To Quyen, Nguyen Thi Thanh Xuan,
Hoang Quoc Khanh, Nguyen Huu Thanh

Abstract

Exopolysaccharides produced by lactic acid bacteria are natural polymers that are of great interest to researchers
because of its benefits, such as stimulating beneficial gut microbiota and enhancing immunity in animals. To isolate
and select strains of lactic bacteria capable of producing exopolysaccharides from traditional fermentation products,
six samples of traditional fermented products were collected in An Giang, Viet Nam. 19 strains of lactic acid bacteria
which were capable of producing exopolysaccharides were isolated. Among isolated strains, the strain L6 showed the
highest ability to produce EPS with a yield of 5,72 g/L of the culture medium. The results of molecular identification
based on 16S rRNA sequencing analysis and compared with other 16S rRNA gene sequences in GenBank by using the
NCBI Basic Local Alignment Search Tools, nucleotide (BLASTn) program (http://www.ncbi.nlm.nih.gov/BLAST/)
verified that L6 strain showed 99.33% similarity to L. plantarum strain MG26. These results suggest the potential of
using this strain to exploit exopolysaccharide production for applications in livestock

and aquaculture.
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DPAC PIEM PAT TRONG BAC HA DAI
VUNG CAO NGUYEN PA PONG VAN - TINH HA GIANG
Lé Thi My Hao', Pham Dbtic Thu', Hoang Trong Quy', Pham Ngoc Son!

TOM TAT

Céy bac ha dai (Elsholtzia cypriani) tai ving cao nguyén da Dong Vin thuong moc trén dat trong cay hang
ndm, thudc cac loai dat: Dat nau do trén d4 macma bazo va trung tinh (Fk); dat do nau trén da voi (Fn); dat ndu
vang trén da voi (Fv); dat do vang trén da bién chét (Fj); dat do vang trén da sét (Fs); dat vang nhat trén da cat (Fq).
Nhin chung, trén bé mit ctia cac loai dat nay c6 kha nhiéu da 16 dau bi phong héa manh; trong phau dién dit xuét
hién nhiéu da manh, soi san. Tinh chét vét ly va héa hoc déc trung ctia cac loai dat nay phu hop véi yéu cau va dic
tinh sinh thai ctia ciy bac ha dai. Hau hét dit ting mét c6 ham lugng mun khd; dat kha &m (d6 4m ti 15 - 30%).
Dung trong dét trung binh (tut 1,21 - 1,39 g/cm?), d6 x0p trung binh (i 47,58 - 51,98%), két cau vién hat, toi xop,
thanh phén co gidi bién dong tii nhe dén trung binh va nang. Dat ¢ phan ting chua dén gan trung tinh (pH KCI tu
4,0 - 6,0). Dam tong s6 ting mit kha (tli 0,11 - 0,17%N). Lan téng s6 dat trung binh dén kha (i 0,4 - 0,19% P,0,),
dat ngheo lan dé tiéu (thudng < 5 mg/100 g dat), ngoai trii ting mat trén dat Fk, Fn, Fv ¢4 lan dé tiéu 6 muc trung
binh. Kali tdng s6 va kali dé tiéu & mtic nghéo dén trung binh (tdng mét dat miic trung binh). Tdng cation hoa tan
thép, ngoai trii trong dat Fv, Fn & muc cao va c6 lugng Ca**cao. Dung tich hdp thu ctia cac loai d4t & mdc trung binh
(trén 10 meq/100g dat), ngoai trii trong dat Fq 6 muc thap.

T khoa: Cao nguyén da Dong Van, dic diém dat, dit trong bac ha dai

1. DAT VAN PE

Cay bac ha dai chi phan bé tai ving bién gidi
Viét - Trung (Pham Ho6ng Thai, 2008), ndm trong
146 cay nguon mat ctia Viét Nam (Phung Httu Chinh
va Vi Van Luyén, 1999). Ban than cay bac ha véi
tinh ddu (Aetheroleum Menthae) chung cat dugc
x€p vao Dugc dién Viét Nam (D6 Tat Lgi, 2006).

Céay bac ha tai cao nguyén da Dong Vin la cay cd
dai, than thao, chi kinh gi6i Elsholtziae, ho hoa moi
Lamiaceae va tén loai Elsholtzia cypriani (Pavol, Wu
et Chow, 1974), tén tiéng Anh Elsholtzia grass, tén
tiéng Viét 1a Bac ha dai. Bac ha dai moc hoan toan tu
nhién trén dit nuong ray, & nhiing noi c6 do cao tu
1.000 - 1.500 m so véi mat nudc bién; cay tu nay

' Vién ThS nhudng Nong hoa
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