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in the Central and Central highland provinces reached 62.0 - 73.0 quintals/ha, higher than that of Bac Thom 7 (BT7)
and Huong Thom 1 (HT1) by 10.0 -15.0%. The milling ratio was high (82.0 - 83.0%), long grains, amylose content
was 15.75 - 16.04%; Gel Consistency and Alkali Digestion were equivalent to BT7. The cooked rice was soft, white,
delicious. TBR89 rice variety was granted protection certificate No 133.VN.2019 dated on September 30" 2019
by the Ministry of Agriculture and Rural Development and was recognized for production by the Decision No
108/Qb-TT-CLT dated on May 29* 2020.
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NGHIEN CUU HIEU LUC KHANG NAM Rhizoctonia solani
GAY BENH LO CO RE TREN CAY CAI NGOT
CUA VI HAT LDH CO PINH SALICYLATE

Lé Quang Lu4n', Tran Lé Tric Ha? Nguyén Xuan Tudn!

TOM TAT

Vi hat LDH (Layered double hydroxides) dong hdp phu salicylate (SA) chiét xudt ti céy liéu ra dugc st dung
nhu mot chat bao vé thuc vat c6 nguén géc sinh hoc d€ khao sat hoat luc khang ndm Rhizoctonia solani trong diéu
kién in vitro, dong thai kha nang tri bénh 16 ¢8 ré do ndm R. solani gy ra trén rau cai ctia vi hat LDH ¢6 dinh SA
(LDH/SA) & cac néng d6 xt ly khac nhau cling dugc danh gia trong diéu kién nha kinh. Két qua cho thay, khi nuoi
cdy ndm R. solani trén moi truong PGA c6 bé sung vi hat LDH/SA, ndm bi tic ché€ hoan toan khi nong d¢ vi hat
LDH/SA st dung la 20 mg/mL. Két qua tht nghiém trong nha kinh cho thdy vi hat LDH/SA c6 kha ning lam giam
s6 cay nhiém bénh tii 80% xudng con 4,4% sau 12 ngay xu ly v6i vi hat LDH/SA & néng d6 la 10 mg/mL. Vi hat
LDH/SA c6 tiém nang ting dung lam thudc béo vé thuc vét sinh hoc, an toan cho ngudi st dung va c6 hoat tinh cao

trong diéu tri bénh 16 c6 ré do ndm R. solani gay ra trén cdy rau cai ngot ndi riéng va rau an la néi chung.

T khoa: Layered double hydroxides (LDH), Salicylate (SA), Rhizoctonia solani, 15 ¢b ré, rau cai ngot

1. DAT VAN DPE

Ném 2019, kim ngach xudt khdu rau ct qua
cta Viét Nam dat 3,5 ti d6 la. Thanh phé H6 Chi
Minh 1a m¢t trong nhiing dia ban trong diém trong
viéc san xudt va tiéu thu rau trong ca nudc. Trong
muoi thang dau nam 2019, dién tich gieo trong rau
an toan la 14.295 ha, tang 19,1% so véi cung ki tap
trung 16n cac huyén ngoai thanh: Ct Chi, H6c Mon
(S6 Nong nghiép va PTNT TP. H6 Chi Minh, 2019).
Tuy nhién, hién nay nguoi néong dan dang gap rat
nhiéu khoé khan trong viéc phong va diéu tri cac loai
dich bénh do vi sinh vét gay ra trén cay rau. Trong do,
bénh 16 c6 ré do ndm R. solani gay ra trén hau hét cac
loai rau 1a dang chu y nhat, bénh dién bién phiic tap,
mtic do lay lan nhanh dan dén tinh trang chét hang
loat gay thiét hai 16n (D6 Tan Diing, 2013). D€ giai
quyét van dé nay, ngudi ndong dan chu yéu st dung
mot s loai thudc hoa hoc hién c6 trén thi truong

viia chua mang lai hiéu qua cao viia gay anh hudéng
dén chét lugng san phdm cling nhu giy 6 nhiém moi
truong. Nhiing nam gan day cac loai ché phdm sinh
hoc bat ddu dugc nghién ctiu va ting dung. Nhung
ché phim c6 ngudn gbc sinh hoc thudng thiéu 6n
dinh, hiéu qua khong cao. Trong do, SA dugc biét
la c6 kha nang khang nhiéu loai ndm bénh thudng
gap & cay trong nhu R. solani, F. capsici, v.v. (Li et al.,
2005). Hon niia, SA con dugc danh gia la an toan
vG6i con nguoi, than thién v6i moi trudng va co gia
thanh tét. Tuy nhién, SA rit dé bi phan huy trong
moi truong dan dén hiéu luc cta cic loai ché pham
sinh hoc c6 chiia SA giam.

Vit liéu LDH cho phép giai phong tii tii cac hgp
chéat dugc hap phu bén trong mang ludi lién két cta
LDH, gitp bao vé va n dinh hoat chat ctia chat dugc
hép phu, han ché sy rua tréi trudc cac tac dong cua
diéu kién bén ngoai va khong gay doc cho cay trong

'Phong CNSH Vat liéu va Nano, Trung tdim Cong nghé Sinh hoc TP. H6 Chi Minh
?Khoa Cong nghé Sinh hoc, Trudng Dai hoc Nguyén Tit Thanh
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(Bruna et al., 2009; Cardoso et al., 2006; Oancea and
Oancea, 2005). Thém vao d6, LDH da dugc nghién
ctiu va tng dung rong rai trong nhiéu linh vuc nhu
dugc phim, xt ly moi trudng. Tuy nhién, viéc st
dung LDH nhu m¢t chat mang ting dung lam thu6c
bao vé thuc vat thi con kha han ché. Chinh vi vy,
nghién ctiu nay dugc thuc hién d€ ing dung vat liéu
LDH va SA c6 ngudn goc tu nhién nham han ché tac
hai ctia cac loai ndm bénh trén cay trong.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cttu

Vi hat LDH ¢6 dinh SA (LDH/SA) dugc ché tao
theo phuong phap dong két ttia (Othman et al., 2009)
nhu sau: Hoa tan 1 g cao SA (dugc cung cap boi
Trung tam Cong nghé Sinh hoc Tp. H6 Chi Minh)
trong 50 mL dung dich NaOH 2M, sau d6 bd sung
50 mL dung dich c6 chtia 0,2 M Mg(NOs),.6H,O;
0,1 M AI(NO,),.9H,0 va diéu chinh pH ~ 11 bang
NaOH (2 M) trén mdy khudy tii va gia nhiét & 60°C
trong vong 30 phut. Git 6n dinh san phdm LDH/SA
trong 24 gi¢ & 60°C dé 6n dinh cdu truc. Ly tim
san phdm LDH/SA (5000 vong/phit trong vong
10 phut) thu tta, rta tha véi nude khi ion d€ thu san
phdm dang vi hat LDH/SA (pH ~ 7).

Ném R. solani dugc phéan lap tu cac céy cai bi
nhiém bénh 16 ¢6 ré & dia ban Tp. H6 Chi Minh.
Giong cdi ngot tuyén NV do cong ty Nam Viét Seed
cung cap.

2.2. Phuong phap nghién ciiu

2.2.1 Khdo sdt hiéu lyc khdng ndm Rhizoctonia
solani gay bénh 16 cd ré trén cdy rau cdi ciia vi hat
LDH/SA trong diéu kién in vitro

Thi nghiém dugc tién hanh theo phuong phap
gdy doc moi truong (Kim et al, 2012). Tan ndm
R. solani dugc nudi 6n dinh trén moi truong PGA
(Potato Glucose Agar) trong 3 ngay. Sau 3 ngay, cac
khoanh ndm R. solani v6i duong kinh 0,6 mm dugc
cdy chuyén sang cic dia méi truong PGA da bo
sung LDH/SA va cao SA & cac néong do khac nhau
(0, 4, 8, 12, 16 va 20 mg/mL), mdi nghiém thtc
bao gom 5 dia va dugc lap lai 3 lan. Cac dia ndm
nay dugc nudi cdy & 28 + 2°C cho dén khi dia doi
chiing moc day dia. Hiéu lyc ndm dugc tinh theo
cong thic: HLKN (%) = (D - d)/D x 100% (Trong do:
D va d lan lugt la duong kinh tdn ndm (mm) trén
moi trudng khong bé sung (DC) va cé bd sung vi hat
LDH/SA) (Luan et al., 2017).

2.2.2. Khao sdt kha ndng doi khdng cia hoat chdt vi
hat LDH va cao SA déi véi ndm R. solani giy bénh
16 ¢0 ré trén cdy cdi ngot 6 nha kinh

Céy rau cai non (da c6 2 la that) dugc trong vao
cac khay x0p (40 x 60 cm) da c6 san dit sach (Tribat)
v6i mat do 15 céy/khay. Sau khi cay rau cai dugc
6n dinh trong vong 2 ngay trong nha kinh & 28°C,
tién hanh ching bénh 16 ¢8 ré 1én céc ciy cai bang
cach tudi dung dich chtia 1% sgi ndm va hach ndm
R. solani vao cac cay rau cai da dugc gay vét thuong
trén ¢8 ré, khi cac ciy da c6 ddu hiéu nhiém bénh
(20% s6 céy bi nhiém bénh va ty s6 bénh dat 40%)
thi tién hanh phun vi hat LDH/SA va cao SA & nong
do6 0, 5, 10, 15 va 20 mg/mL 1én goc cdy, phun 3 lan,
moi khay phun 100 mL va méi 14n cach nhau 3 ngay.
O nghiém thtic d6i chiing (DC) cay rau cii khong lay
nhiém ndm R. solani va khong xt ly vi hat LDH/SA.
Theo dai ty 1é ciy bi bénh, chi s6 va chi s6 doc tinh
cua vi hat LDH/SA & tling nghiém thtic cach nhau
moi 3 ngay sau khi phun vi hat LDH/SA cho dén
khi s6 cay bénh & nghiém thitic chiing bénh nhung
khong xt 1y vi hat LDH/SA (chi phun nudc) bi chét
hoan toan hodc khong xuat hién thém ciy bénh theo
QCVN 01-169:2014/BNNPTNT. Thi nghiém dugc
tién hanh gom 10 nghiém thic dugc bo tri hoan
toan ngau nhién, modi nghiém thic gébm 15 cay va
dugc lap lai 3 lan.
2.3. Thoi gian va dia diém nghién ctu

Khao nghiém dugc tién hanh tai phong Cong
nghé¢ Sinh hoc Vat liéu va Nano, Trung tam Cong
nghé Sinh hoc Thanh ph6é H6 Chi Minh tu thang
01/2019 - 01/2020.

I1I. KET QUA VA THAO LUAN

3.1 Anh hudng néng d6 ctia vi hat LDH/SA va cao
SA 1én kha nang sinh trudéng cta nim R. solani
trong diéu kién in vitro

Két qua nhan dugc ti hinh 1 va 2 cho thdy, trén
moi truong PGA khong bé sung vi hat LDH/SA
hodc cao SA (d6i chiing) ndm R. solani phat trién
rdt manh, tdn ndm moc cham thanh dia petri chi sau
40 gid nuoi cdy. Trén moi truong PGA c6 bd sung vi
hat LDH/SA va cao SA & cac ndng d6 khac nhau, tan
ndm moc cham hon, hiéu lyc khang ndm (HLKN)
tang dan khi ting nong d6 vi hat LDH/SA. Cu thé,
khi b6 sung vi hat LDH/SA & nong do thép (4 va
8 mg/mL) hé s¢i ndm moc lan sat bé mdt thach,
phat trién khd manh, mép tdn ndim moc déu, vi hat
LDH/SA hau nhu khéng tic ché dugc sy phat trién
cuia ndm, HLKN Ia 0 va 25,23%.
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Hinh 1. Hiéu lyc khang ndm R. solani
cua vi hat LDH/SA va cao SA

Tuy nhién, khi b6 sung vi hat LDH/SA véi ndng
do cao (12 - 20 mg/mL), hé sgi ndm phat trién yéu
6 phan sat mdt thach va bung 1én 6 phan trung tam.
HLKN lén dén 45,5 va 76,13% & nong do 12 va

16 mg/mL va ndm bi tc ché hoan toan & nong do
20 mg/mL. Trong khi d6, cao SA cho hiéu luc khang
nam cao hon vi hat LDH/SA, HLKN cua cao SA dat
84,23% 6 nong do 4 mg/mL va ndm bi ché hoan toan
tai nong d6 16 mg/mL.

SA 1a mét chét tc ché ndm phd rong, co hiéu
luc khang ndm cao d6i v6i nhiéu loai ndim nhu
Colletotrichum capsici (Prithiviraj et al, 1997),
Botrytis cinerea, Rhizoctonia solani, otrytis cinerea,
Fusarium oxysporum, Penicillium expansum va
Rhizopus stolonifer (Wodnicka et al., 2017). Trong
khi d6, vi hat LDH khong c6 tac dung khang nam,
LDH chi c¢6 tac dung bao boc cao SA, gitup bao vé va
giai phong SA tu tu ra ngoai moi trudng trong thoi
gian dai (Luan et al., 2017), do d6, SA giai phong ra
ngoai moi trudng tuong doi cham trong thoi gian
ngan (40 gi®) lam giam HLKN cua vi hat LDH/SA
trong tht nghiém in vitro nay.

Hinh 2. Kha néng tic ché ctia vi hat LDH va cao SA v6i ndm R. solani
gy bénh 16 ¢4 ré trong in vitro sau 40 gid nudi cay
Ghi chui: (A): moi trudng bd sung vi hat LDH/SA, (B): mdi trudng bo sung cao SA.

3.2. Kha nang d6i khang cua hoat chat vi hat LDH/
SA va cao SA d6i v6i nam R. solani gay bénh 16 ¢4
ré trong diéu kién nha kinh

Co6 nhiéu nghién ctiu cho thdy hiéu qua khang
nidm bénh ctia SA in vitro, tuy nhién cac nghién ctiu
vé kha nang khang bénh in vivo con kha han ché.
Do dé, trong nghién ctiu nay vi hat LDH/SA va cao
SA dugc phun 1én cac goc cay cai 15 ngay tudi da
nhiém bénh 16 ¢b ré (giai doan bénh 16 c6 ré gay
nhiéu thiét hai nhét cho cdy cai) d€ khao sat kha
ndng tri bénh cta vi hat. Vi hat LDH/SA va SA véi
nong do 0, 5, 10, 15 va 20 mg/mL dugc phun truc
ti€p lén cac goc cay rau cai sau moi 3 ngay. Cac chi
tiéu ti 1é bénh, chi s§ bénh, chi s6 ddc tinh & céc
nghiém thtic dugc 1ay trudc sau khi phun 3 ngay va
dugc thé hién tai bang 1, 2, 3 va hinh 3.

Két qua cho thdy, sau 3 ngay sau xu ly (NSXL)
véi vi hat LDH/SA, ti 1é bénh va chi s6 bénh & cac
nghiém thic c6 st dung vi hat LDH/SA va cao SA
déu & muc cao, ti 1é bénh la 84,44 - 95,56% va chi s6
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bénh la 47,56 - 60,99%, khong c6 su khac biét & cac
nghiém thtc. Trong khi dé & nghiém thtic khong st
dung céc loai hoat chét, ty 1é bénh 1a 100% va chi s6
bénh 14 60,99%. O giai doan nay, ap luc bénh cao,
6 cac nghiém thtc cé st dung vi hat LDH/SA déu
khong mang lai hiéu qua.

Sau 6 NSXL, ti 1é¢ bénh va chi s6 bénh & cic
nghiém thtc dugc xt ly déu giam so véi doi chiing
(95,55% céay nhiém bénh, chi s6 bénh la 62,46%),
khong xuét hién cay nhiém méi & cac nghiém thuc
sti dung vi hat LDH/SA va cao SA, cac vét thuong
bat ddu hoéi phuc va kho dan, cho thdy hiéu qua
cua vi hat LDH/SA va cao SA. Cu thé, ty [¢ bénh &
cac nghiém thtc st dung vi hat LDH/SA va cao SA
giam xudng con 73,33 - 84,44% khong c6 su khac
biét & cac ngiém thtc. Tuy nhién, ty s6 bénh giam
manh, & cac nghiém thtc st dung 20 mg/mL vi hat
LDH/SA va tii 10 - 20 mg/mL cao SA ty s6 bénh
giam con gan 41%.
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Bang 1. Ti 1é cay rau cai 15 ngay tudi bi nhiém bénh sau 12 ngay xt ly vi hat LDH/SA va cao SA

Hoat chit Ty 1é bénh, %

gfg’fn ‘i‘; 3NSXL 6 NSXL 9 NSXL 12 NSXL
pC 0,00 £ 0,00 0,00¢ £ 0,00 0,00 0,00 0,00¢ £ 0,00
0 100° + 0,00 95,55 + 3,85 88,89 + 3,85 80,00 + 0,00
. 9556 +3,85 | 84,44 +385  44,44% + 3,85 20,00 + 6,67
vi hast;“D H/ 10 9333+ 0,00 80,00+ 6,67 35,56% + 3,85 6,67 6,67
15 91,11"¢+3,85 77,78 + 3,85 33,33+ 0,00 4,44% + 3,85
20 88,89%¢ £385 7556+ 3,85 28,89¢ + 3,85 2,224+ 3,85
5 91,11%¢ +3,85 82,22+ 3,85 62,22" + 3,85 48,89" + 3,85
10 88,894 + 385 77,78 + 3,85 57,78 + 3,85 44,445 + 3,85
CaoSA 15 86,67 % 0,00 75,56" + 3,85 55,56" + 3,85 42,225+ 3,85
20 84,449 3,85 73,33" £ 0,00 53,33% £ 0,00 40,00° £ 0,00

Ghi chii: Trong cting mot cdt cdc gid tri theo sau béi cdc ki ty giong nhau thi khong khdc biét c6 y nghia théng keé
(p <0,05). S6 liéu da duioc chuyén d6i vé dang V(x + 0,5) trudc khi xit ly théng ké. DC: Nghiém thiic khong lay nhiém

bénh va khong xit Iy hoat chdt, NSXL: ngay sau xii ly.

Bang 2. Chi s6 bénh cuia cy rau cai 15 ngay tudi lay nhiém bénh

sau 12 ngay xt ly vi hat LDH/SA va cao SA

Hoat chat Chi s6 bénh, %

x’;’/i ‘i‘; 3 NSXL 6 NSXL 9 NSXL 12 NSXL
pC 11,11¢ + 0,00 11,11¢ + 0,00 11,11° £ 0,00 11,11¢ £ 0,00
0 60,99 + 2,26 66,42¢ £ 1,71 75,80 + 0,86 82,22¢ + 0,00
Vi hat 58,520 + 2,57 46,67° + 1,48 27,90° + 0,86 16,54° 0,86
LDH/ 10 53,58% 0,86 4519+ 1,48 21,48 + 1,48 12,59 + 1,48
SA 15 50,1240+ 0,86 = 43214£0,86 20,00 £ 0,00 12,104 £ 0,86
20 47,65 + 2,26 41,734+ 0,86 19,01¢ + 0,86 11,614+ 0,86
5 59,01° + 0,86 43214 + 0,86 41,73" + 0,86 39,26 % 0,00
10 56,54 + 2,26 41,739+ 0,86 41,26 + ,086 38,77" + 0,86
CaoSA 15 52,59% + 1,48 41,24% £ 0,86 41,26" + 0,86 38,27" £ 0,86
20 51,11 % 0,00 40,74% + 0,00 40,74" + 0,00 37,78" + 0,00

Ghi chil: Trong cting mot cét cdc gid tri theo sau béi cdc ki ty giong nhau thi khong khdc biét c¢6 y nghia thong ké
(p <0,05). S liéu da duigc chuyén d6i vé dang V(x+0,5) trudc khi xii Iy thong ké. DC: Nghiém thiic khong lay nhiém

bénh va khong xit Iy hoat chdt, NSXL: ngay sau xii ly.

Sau 9 NSXL, ti 1é bénh va chi s6 bénh & céic
nghiém thic dugc xt ly vi hat LDH/SA va cao SA
tiép tuc giam. Tuy nhién, mtc giam cta ti 1¢ bénh va
chi s6 bénh & cac nghiém thtic dugc xt ly LDH/SA
cao, ty 1é bénh va chi s6 bénh giam dan khi ting dan
nodng d6 vi hat LDH/SA st dung (ty 1é cay nhiém la
44,44; 35,56; 33,33 va 28,89% va ty 1¢ bénh la 27,9;
21,48; 20 va 19,01% tuong tng v6i nong do vi hat
LDH/SA st dung la 5; 10; 15 va 20 mg/mL). Ty 1é

cay nhiém giam gdp 2 l4n va chi s6 bénh giam gin
3 1an so v¢6i doi chiing (88,89 va 75,8%). Trong khi
do, ti 1é bénh & cac nghiém thiic dugc xti ly cao SA
chi gidm khodng 20% va chi s6 bénh gidm khong
dang ké. Diéu nay chiing to, SA da bi mat hiéu luc
dan do SA kém bén, bi phan hay va LDH/SA van c6
hiéu Iyc t6t do ham lugng SA trong LDH/SA khong
bi phan hily ma con dugc li giai ti tu va tich lay
trong moi truong tao ra hiéu luc khang ndm cao.
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Bang 3. Chi s6 doc tinh ctia vi hat LDH/SA va cao SA trén rau cai ngot 15 ngay tudi

. Chi 6 doc tinh
Hoat chit
0 mg/mL 5 mg/mL 10 mg/mL 15 mg/mL 20 mg/mL
Cao SA 0+0 3,7£0,58 4,7+0,58 5,3+ 0,58 7,3 £0,58
LDH/SA 0+0 0+0 0+0 0£0 2,0+0
: 1 q ;
\ ! ! !
. - » s‘ H :
[ d e f g h i i
| 10 em I

Hinh 3. Céy cai 15 ngay tudi sau khi xt ly vi hat LDH/SA va cao SA

Ghi chii: a: DC (khéng ldy nhiém bénh va khong xit Iy vdi hoat chdt); b, ¢, d, e va f: phun vi hat LDH/SA 6 cdc nong
do tuong ting la 0, 5, 10, 15 va 20 mg/mL; g h, i va j: phun cao SA 6 cdc nong do ldn lugt la 5, 10, 15 va 20 mg/mL.

Sau 12 NSXL, ti I¢ bénh va chi s6 bénh & nghiém
thiic dugc xt ly LDH/SA nong d¢ 10 - 20 mg/mL
hoan toan tuong duong véi nghiém thiic doi chiing
khong chung bénh. Trong khi d6, nghiém thiic dugc
xt ly SA con ti I¢ bénh khoang 40 - 50% va con chi
s6 bénh khoang 37,78% - 39,26%. Hon niia, khi st
dung néng do cao ctia cao SA (10 - 20 mg/mL), cac
cay cai xudt hién cac triéu ching ngd doc nhu xoan
14, vang 14, cay chdm phét trién (Hinh 3). Chi s6 doc
tinh tdng dan khi ting nong do cao SA st dung, chi
s6 doc tinh 1a 3,7 tai nghiém thtic st dung 5 mg/mL
cao SA, gay anh hudng dén nang suat cay cai va chi
s6 doc tinh ting 1én dén 7,3 6 néng do su dung la
20 mg/mL cao SA (Bang 3). Trong khi d6, & nghiém
thtic st dung néng d6 10 mg/mL vi hat LDH/SA

(noéng do6 c6 kha nang tri bénh hoan toan sau
12 ngay xt ly) cdy céi phat trién khoe manh va hoan
toan khong xudt hién triéu chiing ngd doc (Bang 3,
Hinh 3).

IV. KET LUAN

Vi hat LDH/SA da thé hién kha nang tic ché nim
R. solani gay bénh 16 ¢ ré trong in vitro trén cay cai
ngot. 0 noéng d¢ b3 sung 1a 20 mg/mL, vi hat nay
da tic ché hoan toan sy phat trién ctia hé sgi ndim
R. solani trén moi truong PGA. Trong nha kinh, khi
phun vi hat LDH/SA va cao SA 6 nong d6 10 mg/mL
& cay cai ngot da lay nhiém ndm R. solani da lam
giam ty 1é bénh tii 80% xudng con 4,4% sau 12 ngay
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xu ly. Vi hat LDH/SA ¢6 tiém nang ting dung lam
thudc bao vé thuc vat an toan va hiéu qua cao doi véi
bénh 16 ¢6 ré do ndm R. solani gy ra trén cay rau cai
ngot ndi riéng va rau dn 14 ndi chung.
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Study on the antifungal efficiency of LDH microparticles
immobilized salicylate against Rhizoctonia solani
causing collar root rot disease on Brassica integrifolia
Le Quang Luan, Tran Le Truc Ha, Nguyen Xuan Tuan
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.

Keywords: Layered double hydroxides (LDH), salicylate (SA), Rhizoctonia solani, collar root rot disease, Brassica
integrifolia
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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

"Hoc vién Khoa hoc va Cong nghé Viét Nam, Vién Han Lam Khoa hoc va Cong nghé Viét Nam

? 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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