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TOM TAT

Trong nghién ctru ndy, vat liéu nano bac/Bentonite (Ag/CTS/Bentonite) dwoc tdng hop thanh céng bing

phuong phap khir Ag” trong dung dich nitrat bac (AgNOs) bing borohydrid natri (NaBH,). Chitosan (CTS)
duogc sir dung lam chét phén tan, chét én dinh va két dinh céac hat nano bac 1én vat liéu bentonite. Hinh dang va
kich thude ctia cac hat nano bac dwoc do trén kinh hién vi dién tir truyén qua (TEM), két qua thu dugc cho thiy
céc hat nano bac ¢6 dang hinh ciu va phan bd kich thude hat trong khoang rong 5-90 nm. Trong khi d6, thanh
phin bac trén bentonite dugc xac dinh bing phwong phap phd huynh quang tia X (XRF). Kha nang trc ché nim
gdy bénh trén cdy dau tuong cia vét lidu nano Ag/CTS/Bentonite dugc xac dinh trén hai dbi tugng ndm 1a
Fusarium oxysporum (F. oxysporum) va Rhizoctonia solani (R. solani) do Vién Bao vé Thuc vat phan lap tur
cay dau tuong nhiém bénh 16 ) 1é, bénh thdi ré & tinh Bic Ninh. Két qua nghién ctru cho théy vat liéu nano
Ag/CTS/Bentonite ¢6 kha ning trc ché hai loai ndm nay trén cdy dau twong. Hidu qua wc ché ndm F.
oxysporum cua vat li¢éu nano Ag/CTS/Bentonite khi néng do bac 1a 400 ppm dat 66,70%, ciling néng d0 bac
ndy vt liéu nano Ag/CTS/Bentonite c6 kha ning wrc ché ndm R. solani cao nhét dat 92,82% sau 2 ngay nuéi
cdy. Véi hoat tinh khang nim cao, vt liéu nano Ag/CTS/Bentonite co thé dugc st dung trong thanh phéan vo
boc hat giéng nhim kiém soat nim gy bénh trén cay trong.

Tir khéa: Pdu tiong, Fusarium oxysporum, hoat tinh khdng nam, nano Ag/Bentonite, Rhizoctonia solani

MG PAU

Trong trf)ng trot, viéc canh tac lién tuc s& dan
dén co nhiéu loai nAm gdy bénh hai cay trong ton luu
trong dét, anh huong dén nang suét va gy thiét hai
16n trong san xudt néng nghiép. Trong cac loai ndm
gdy bénh, dang chu y la nhiing chung ndm F.
oxysporum va R. solani gdy thiét hai nghiém trong
dén ning sut cta nhiéu loai ciy ngil coc (lna, ngo,
khoai tay), cac loai rau (ca chua, bap cai, rau dlep)
cac loai cdy an qua va cdy cong nghiép ngin ngay,
dai ngay (lac, dau, bong, cao su). F. oxysporum va R.
solani gy ra céc triéu ching thdi ré, 16 ¢b ré, thdi
than, bénh ddm 14 trén ciy dau tuong (Baysal ef al.,
2008; Nelson et al., 1989; Petersen. Buddemeyer,
2004). bac bi¢t, R. solani va F. oxysporum ton tai
duoc trong dat, trong cdc mo cua cdy di chét trong
thoi gian dai (Nelson, Summerll, 1989; Petersen,
Buddemeyer, 2004).

Hién nay, c6 nhiéu bién phap hiéu qua dé ngan
nglra cdc mam bénh trén cdy trong nhu vé sinh dong
rudng, céc b1en phép sinh hoc va hoa hoc. Trong
nhitng nim gan day, cac nha khoa hoc trén thé gioi
da su dung mot so vat liéu khur trung tién tién co kha
ning trc ché nam gdy bénh trén cdy trong mang lai
hidu qué cao, ndi bat hon ca la cac vat liéu khr trung
c6 kich thudc nano. Trong trong trot, mot sO sin
phim nano dang dan thay thé cac hoa chit bao vé
thyc vét truyén thong do né c6 mot sé uu diém ndi
bat nhu tinh than thién vi moéi truong, phuong phap
tong hop don gian va gia thanh ré (Siddiqui er al.,
2015). Trong s6 cac hat nano kim loai c6 hoat tinh
khang khuan, nano bac da gianh dugc sy quan tdm
rét 16n tir cac nha khoa hoc trén thé gidi img dung
trong linh vuc y té, nong nghiép, khr tring nudc,
khong khi v.v... (Moteshafi et al., 2012; Oves et al.,
2013; Prakasha et al., 2013). Mot ) nghién ctru da
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cho thdy nano bac tin cong cac vi sinh vat bang cach
thay d6i cu tric mang té bao va chirc ning cua vi
sinh vat (Pal et al., 2007). C6 mot diéu quan trong la
cc hat nano bac wc ché vi sinh vat ¢ nhidu hoat
dong khac nhau, khac véi chit khang sinh chi c6 thé
tic ché vi sinh vat dac hiéu (Jo ef al., 2009). Nhiing
thir nghiém in vitro dugc thyc hién ciing da chi ra
hiéu qua trc ché cua hat nano bac ddi v6i nhidu loai
ndm gdy bénh trén thyc vét (Gopinath, Velusamy,
2013; Kim et al., 2009). Trong mot nghién ciru khac,
cac hat nano bac c6 kha nang chéng lai v6i nhiéu
nédm bénh trén thuc vat nhu Bipolaris sorokiniana va
Magnapothe grisea (Jo et al., 2009). Nong do khac
nhau cta cac hat nano bac di dwoc thir nghiém dé
biét dugc tac dung e ché ddi voi tac nhan gay bénh
ndm trén qua nhu  Alternata,  Sclerotinia
sclerotiorum, Macrophomina phaseolina,
Rhizoctonia solani, Botrytis cinerea va Curvularia
lunata (Krishnaraj et al., 2012). Nano bac da thé
hién hoat tinh khang khuin va nim cao & cac nong
d6 nho, twong dwong véi cac ion bac va cac chat
khang khuin thong thuong (Taylor et al., 2005;
Rogers et al., 2008; Kim ef al., 2009a,b).

Dé ung dung hiéu qua nano bac trong thuc té,
ngudi ta tim cach gén nano bac 1én vat liéu mang
nhiam giam gi4 thanh, han ché cac tac nhan bén ngoai
lam bat hoat nano bac va kéo dai hoat tinh khang
nédm cta nano bac. Montmorillonite (MMT - thanh
phin chinh ciia bentonite) c6 cac dic trung nhu kha
nang trao ddi ion, kha nang truong no, tinh két dinh
dién tich bé mat 16n nén dugc tmg dung rong rai
trong doi song. Theo mot sé nghién ctru da dugc
cong bd, ion bac co thé xen vao giita cac 16p cua
MMT, vit liéu tao thanh c¢6 kha ning tc ché mot sb
ching niam giy bénh. Pé gin nano bac 1én MMT,
cac nha nghién ctru da st dung polyme nhur 1a chat
két dinh hodc chirc nang hoa bé mit MMT nhim tao
ra vat liéu composite mdi (Shameli et al., 2011;
Santosa et al., 2011).

Trong s& cic polyme ty nhién, CTS di dugc
nghién ciru va Gng dung rgng rai nhu 1a mdt polyme
cation sinh hoc vi polyme nay co6 tinh tuong thich
sinh hoc cao, dé phan hily, khong doc hai, dé hoa tan
trong moi truong acid acetic nhe, c6 kha nang tao
mang,... CTS c6 thé xen vao 16p giita cia MMT qua
qué trinh trao ddi cation va lién két hydro tao thanh
vat lieu cdu tric bionanocomposit. Vit liéu
bionanocomposit kim loai/CTS/Bentonite véi nhitng
dac tinh dic biét s€ mang lai nhiéu ung dung déy htra
hen (Shameli et al., 2011).
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Pé ché tao vét liéu nano Ag/CTS/Bentonite,
trudc tién cac ion bac dugc dua 1én vat mang
bentonite, cc ion bac c6 thé phan tan vao khoang
khong gian gitra hai 16p ciia bentonite va trén bé mit
cuia vat liéu nay dudi sy hd tro ciia may khuéy tbc do
cao. Tiép theo, cac hat nano bac trén bentonite dugc
tao ra béng cach khtr cac ion bac st dung dung dich
natri borohydrit theo ty 1& mol BH,:Ag" = 1:4, su c6
mit ciia CTS ¢6 vai trd lam chit phan tan va két dinh
vat liéu bionanocomposit (Shameli et al, 2011;
Santosa et al., 2011; Ngo Quoc Buu et al., 2011...).

Trong nghién ciru nay, vat liéu nano
Ag/CTS/Bentonite di dugc tong hop thanh cong
bang cach sit dung AgNOs, CTS va NaBH, lam tién
chét bac, chit én dinh va chit khur tuong ung,
bentonite dugc st dung lam vat liéu mang. Ngoai ra,
hoat tinh khang ndm cia vat lidu nano
Ag/CTS/Bentonite dugc chung minh qua tac dung
trc ché mot sé chung ndm gdy bénh trén thyc vat
nhu: F. oxysporum va R. solani. Cac két qua thu
dugc tir cong trinh nay 1a co sé khoa hoc dé dé xuat
cac bién phap kiém soat dich bénh trén ciy trong
trong tuong lai.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Mau bénh: ném gdy bénh héo vang (F.
oxysporum) va lo c6 ré dau tuong (R. solani) do

Vién Bao vé thyc vat phan lap tir ciy déu tuong
nhiém bénh 16 ¢o ré, bénh thoi ré ¢ tinh Bac Ninh.

Hoa chit: AgNO; (99,5%, Merck), NaBH,
(>99%, Cica), axit citric (99,5%, Merck) va chitosan
(d0 deacetylated: 75% - 85%, Sigma - Aldrich),
bentonite (Ham lugng MMT> 70%, do Vién Cong
nghé méi trudng cung cap).

Phuong phap nghién ciu

Phwong phdp ché tao it

Ag/CTS/Bentonite

ligu nano

Tru6e tién, 25 g bentonite dugc tao huyén phu
10% trong nudc khir ion dé truong nd trong 24 gio
sau d6 dem si€u am trong 30 phut thu dugc dung
dich A. Dung dich B duoc chuén bi bang cach hut 50
ml dung dich CTS (10g/lit) cho vao cdc thiy tinh
dung tich 1 lit c6 chtra 420 ml nudc cét, thém 4,63
mmol AgNOj; vao dung dich CTS & trén. Tiép theo,
dung dich A va dung dich B duoc tron déu v6i nhau
bang may khudy co hoc IKA RW 20 digital (1.500
vong/phut) trong 30 phiit. Sau d6, hdn hop dugc diéu
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chinh pH bing dung dich axit citric 1% sao cho pH
ctia hdn hop dat 4,5, tiép tuc khudy thém 30 phut thu
duogc dung dich C. Dung dich C duoc dé trong bong
t6i qua dém, sau d6 dugc khudy déu bang may khudy
co hoc véi te d 2.000 vong/phut. Cac ion bac duge
khir bang cich nho tir tir 1,25 mmol dung dich
NaBH, vio dung dich C, tiép tuc khudy déu hon hop

(Tao huy&n phu 10%)

trong 15 phut. Tiép theo, loc hdn hop huyén phu dé
thu vét liéu nanocomposite Ag/CTS/Bentonite. Cubi
cung, san pham duoc sdy kho & nhiét d6 50°C trong
24 gi6 thu dugc bdt nanocomposite
Ag/CTS/Bentonite. So 6 quy trinh ché tao vat lidu
nano Ag/CTS/Bentonite dugc thé hién trén hinh 1
(Lee et al., 2013; Oves et al., 2013).

Dung dich A:
Bentonite

l (1)

Dung dich B:

(2%)
CTS va AgNOs; —’[

Hén hop
dung dich (A + B)

(3) 14— Axit citric 1,0 %

Dung dich C ]

(4%) 4_[ 1,25 mmol NaBH4 ]

v

[ Huy&n phu Ag/Bentonite ]

Ag/CTS/Bentonite

(5%

Nanocomposite

Hinh 1. So db quy trinh ché tao vat liéu nano Ag/CTS/Bentonite.

Nghién ciru ddc trung ciia vit liéu nano

Phd huynh quang tia X: viéc xac dinh thanh
ph?ln cua bac trén bentonite dugc thyc hién trén may
phdé ké huynh quang tia X - VietSpace, kiéu
XRF5006-HQO02, dién ap 40 kV, dong 20 mA.

Kinh hién vi dién tir truyén qua (TEM): kich
thude cua hat nano bac dugc xac dinh trén may do
TEM (Model-JEOL 1010, Nhat Ban), hé sb phong
dai M = x50 - x600.000, d6 phan giai & = 3 A, dién
ap gia tbc U = 40-100 kV.

Phan lgp cdc logi nam

Cac mau bénh F. oxysporum va R. solani dugc
thu thap tir cay dau twong nhiém bénh 1o ¢b r&, bénh
thdi r& & tinh Béc Ninh. Phwong phap xir 1y miu
gdm: a) chon nhitng mé bénh méi sau d6 cat mau
thanh miéng nho c6 kich thudc 1-2 mm; b) khir tring
dung cu bz“mg con 70°% ¢) rira sach béng nudce cat da
khir tring 3 1an; d) thdm kho bé mat bang gidy tham
va dit mau trong dia petri chira moi truong potato
dextrose agar (PDA). Khi duong kinh tan nim dat 1-
2 cm, léy phén bén trén cua hé sgi ném, chuyén sang
moi trudng thach nghiéng PDA méi va 0 & 28°C
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trong 48 gio. Sau d6, mau dugc bao quan & 4°C cho
cac thi nghiém tiép theo.

Dadnh gid hoat tinh khing nim ciia nano bac

Trudc tién, méi truong PDA dugc hip khir tring
& 121°C trong 20 phut, sau d6 dé ngudi dén nhiét do
50-60°C. Tiép theo, vét liéu nano Ag/CTS/Bentonite
duogc dua vao moi trudng PDA véi ndng do bac khao
sat tir 20 — 400 ppm, lic déu va db 30 ml vao mdi dia
petri. Ném di duoc lam thuén, cit miéng thach kich
thude 0,5 cm c6 chira ndm dat vao chinh giira dia
petri. Cac dia petri dugc dat trong ti dinh 6n & nhiét
d6 28°C. Chi tiéu theo doi: duong kinh tan nam sau
ciy 1,2, 3,5, 7 ngay va tinh hi¢u qua e ché (%) sau
7 ngay. Hiéu qua uc ché ndm cua vat lidu nano
Ag/CTS/Bentonite dugc tinh theo cong thitc Abbott:

Nguyén Hoai Chau e al.

Dy
HQUC (%) = (1 - =) « 100

pC
Trong d6: Drv: Budng kinh tan ném & cong thike thi nghiém (cm)
Dpc: BPwdng kinh tdn nam & mau doi chirng (cm)

KET QUA VA THAO LUAN
Dic trung ciia nano bac

Trén hinh 2, dinh hdp thy ning lugng dic trung
ctia bac xuét hién tai vi tri co nang lugng 21,99 va
25,00 keV, day dugc coi la cac dinh déac trung cua
Ag, va Agg trén bentonlte Ngoa1 ra, phd XRF con
thé hién dic trung ctia mau nén bentonite voi sy xuét
hién cua cac dinh MMT. Két qua do phd XRF ching
minh sy hién dién clia bac trén vat liu mang
bentonite (Shameli et al., 2011; Santosa et al., 2011).

[ 15k

Counts

Ag/CTS/Bentonit

Bentonite

Energy (keV)

Hinh 2. Ph& huynh quang tia X cla vat liéu nano Ag/CTS/Bentonite.

Hinh 3. Anh TEM cua vat liéu nano Ag/CTS/Bentonite.

Déi véi vat liéu khu trung, kich thude hat c6 anh
hudng rat 16n dén kha ning rc ché nam cuia vat li¢u,
kich thuéc hat cang nho thi dién tich bé mat cang
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16n, kha nang tiép xuc cua vt liéu dbi véi cac té bao
nédm cang cao va hiéu sut khir tring cang 16n. Két
qua do TEM (Hinh 3) cho thay cac hat nano bac tao
thanh ¢6 phan bd kich thuéc nim trong khoang 5 -
90 nm, két qua thu dugc co thé duogc giai thich do
cAu trac cia MMT anh hudng dén kich thudce hat bac
tao thanh, cdc hat bac ndm giira cu trac 16p cua
MMT c6 kich thude nhd hon so véi cac hat bac ndm
trén bé mat MMT (Shameli et al., 2011).

Hi¢u quia &c ché nim cia vit liéu nano
Ag/CTS/Bentonite

Hiéu qudi trc ché nidm R. solani ciia vt ligu
Ag/CTS/Bentonite

Hach nam R. solani c6 kha niang ton tai lau
trén dong rudng la nguon bénh ton luu qua cac vu.
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Trén méi truong nhan tao ndm cé kha nang phat  viéc phong trir ndm bénh. Nghién ctru dnh hudong
trién nhanh va dé dang hinh thanh hach ndm. Viéc  cua néng d6 bac dén kha nang phat trién hach nim
han ché sy hinh thanh hach nim gitp giam ngudn  R. solani di dugc khao sat, két qua thi nghiém
bénh trén dong rudng l1a hét sic quan trong trong  duoc thé hién trong bang 1 va hinh 4.

Bang 1. Hiéu qua trc ché ndm R. solani cla vat liéu Ag/CTS/Bentonite.

Pwong kinh tan ndm (cm)

Hiéu qua trc

S6 lwong hach

T Céng thirc p . che
Sau 1 ngay Sau 2 ngay nam/bia (%)
1 CT1 1,80 6,30° 65,67 28,16"
2 CT2 1,50 5,07 55,67 42,19°
3 CT3 0,97 4,23° 43,33 51,77
4 CT4 0,83 2,77° 15,67 68,42°
5 CT5 0,53 2,53° 0,00 71,15°
6 CT6 0,77 1,27° 0,00 85,52°
7 CT7 0,73 0,93 0,00 89,40°
8 CT8 0,60 0,63° 0,00 92,82°
9 pC 3,53 8,77" 382,33 -
CV% 5,90 3,70 - 2,6

Ghi chu: Céc chir céi trén cot khac nhau chi ra sw khac nhau c6 y nghia théng ké (p<0,05)

CT6 - Néng dé bac 200 ppm

CT7 - Néng dé bac 300 ppm

CT8 - Néng dé bac 400 ppm

BC - M&u khéng cé vét liéu Ag/CTS/Bentonite
CV: Hé sé bién thién

CT1 - Néng dé bac 20 ppm
CT2 - Néng dé bac 40 ppm
CT3 - Néng dé bac 60 ppm
CT4 - Néng dé bac 80 ppm
CT5 - Néng dé bac 100 ppm

Hinh 4. Anh huéng ctia ndng do bac dén sinh trwdng, phat trién ctia ndm R. solani.
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Két qua khao sat trong diéu kién phong thi
nghiém cho thiy, sau hai ngay nudi cay duong
kinh tan ndm nho nhét (0,63 cm) ¢ nong do nano
bac 400 ppm va hiéu qua tc ché cao nhit dat
92,82%. N(‘”)ng d6 bac trong khoang 200 — 300
ppm c6 hidu qua e ché nam tir 85,52 — 89,40%,
nodng do bac 60 — 80 ppm cé hiéu qua wc ché trung
binh 42,19 — 51,77%, n(“)ng do6 bac 20 ppm c6 hiéu
qua trc ché thap nhét 28,16% so voi dbi chiung. S6
lwgng hach nidm trung binh cao nhat ¢ cong thirc
dbi ching (382,33 hach ndm/dia). O ndng d6 bac
100 — 400 ppm c6 kha ning Grc ché cao, khong
hinh thanh hach ndm. Cac coéng thirc con lai s
lwgng trung binh hach nim thap, nong do bac 80
ppm c6 trung binh 15,67 hach ndm/dia, ndng do
bac 60 ppm c6 43,33 hach ndm/dia, ndng dé bac
40 ppm c6 55,67 hach nam/dia va ndng dé bac 20
ppm ¢6 65,67 hach nam/dfa.

Hiéu qud ikc ché nim F. oxysporum ciia vit liéu
nano Ag/CTS/Bentonite

Kha ning tc ché ndm dugc danh gia théng qua

kha nang sinh trudng ctia ndm trén méi truong. Hidu
qua e ché ndm F. oxysporum  cua
Ag/CTS/Bentonite dugc danh gia bang thi nghiém
thé hién anh huong ciia ndng d6 bac dén sinh truong
va phét trién ciia ndm F. oxysporum. Thi nghiém
gdm 9 cong thire, nhéc lai 3 lﬁn theo do6i duong kinh
tan nim sau 3, 5, 7 ngdy nudi cay, tinh toan hi¢u qua
trc ché bang cong thirc Abbott, két qua dugc thé hién
trén bang 2 va hinh 5.

Két qua thi nghiém cho thdy, ham lugng bac ¢
cac nong d6 khac nhau déu ¢ kha ning trc ché sinh
truong va phat trién cua nim F. oxysporum. Bac véi
ndng d6 20 — 100 ppm c6 kha ning e ché nim chua
cao, kich thudc tan ndm sau 7 ngay nudi cdy I6n, dat
7,07 — 8,33 cm, ndng do bac 200 — 300 ppm dudng
kinh tan ndm 5,37 va 5,03cm. V6i ndng do bac 400
ppm c6 dudng kinh tan ndm nho nhét 2,93 cm. Hiéu
qua trc ché ndm & ndng do bac 20 — 100 ppm chi dat
tr 5,34 — 19,66%. Bac véi n6ng do tr 200 — 300 ppm
¢6 hiéu qua trc ché trung binh 42,84%, ndng d6 400
ppm cho hiéu qua trc ché nim cao nhat, dat 66,70%.

Bang 2. Anh hwéng clia ndng dd bac dén sinh trwdng va phat trién ctia ndm F. oxysporum.

Pwong kinh tan ndm (cm)

Hiéu qua (rc ché

m Cong thire 3 ngay 5 ngay 7 ngay (%)
1 CT1 4,17 5,60 8,33" 5,34"
2 CT2 3,93 5,57 8,00° 9,09°
3 CT3 3,73 5,40 7,57° 13,98°
4 CT4 3,33 5,20 7,50° 14,77°
5 CT5 3,23 4,83 7,07° 19,66°
6 CT6 3,03 4,13 5,37 38,98°
7 CT7 2,67 3,90 5,03° 42,84°
8 CT8 1,83 2,20 2,93" 66,70°
9 1510 4,27 5,83 8,80° -

CV% 2,6 2,2 2,2 6,7

Ghi cht: Céc chir céi trén cot khac nhau chi ra sw khéac nhau c6 y nghia théng ké (p<0,05)

CT1 - Néng dé bac 20 ppm
CT2 - Néng dé bac 40 ppm
CT3 - Néng dé bac 60 ppm
CT4 - Néng dé bac 80 ppm
CT5 - Néng dé bac 100 ppm

CT6 - Néng dé bac 200 ppm

CT7 - Néng dé bac 300 ppm

CT8 - Néng dé bac 400 ppm

BC - M&u khéng cé vét liéu Ag/CTS/Bentonite
CV: Hé sb bién thién
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Hinh 5. Anh huéng ctia ndng do bac dén sinh trwdng, phat trién ndm F. oxysporum.

KET LUAN

Téng hop vit lidu nano Ag/CTS/Bentonite bang
phuong phép khir st dung NaBH, lam chit khir
trong moi truong CTS 1a bién phap don gian va dat
hiéu qua cao. Cac hat nano bac c6 dang hinh ciu va
phan bd kich thudc hat trong khoang rong 5-90 nm.
Vit liéu nano Ag/CTS/Bentonite dugc tong hop
trong nghién ctru nay ¢ hoat tinh khang nim giy
bénh trén thuc vat 1a F. oxysporum va R. solani.
Nano bac véi ndng do 400 ppm c6 hiéu qua trc ché
ndm F. oxysporum cao nhét dat 66,70%, hiéu qua tc
ché nidm R. solani cao nhit dat 92,82% sau 2 ngay
nudi cdy. Nong d6 nano bac trong khoang 100 — 400
ppm c6 kha niang wc ché nim R. solani dén muc
khong hinh thanh hach ndm.

Vit liéu Ag/CTS/Bentonite can tiép tuc khao
nghiém trén mot sb chung ndm phan 1ap tir trén mot
s6 loai cdy khac dé co thé chung minh phd trc ché
ném trén thuc vat nhdm su dung nhu mot chét khang
ndm méi dé kiém soat cac loai ndm giy bénh trén
cy trong.

Loi cdm on: Nghién ciru nay dwoc hoan thanh trong
khuén khé @é tai: “Nghién cibu ché tao vt liéu
nanocomposite chira nano bac nhdam loai trur tac hai
ciia mot s6 logi ndm ton luu trong dat va gdy bénh
cho cdy trong dé thay thé cho thuéc bdo vé thie vit
gdy 6 nhiém méi trwong”, ma so: VAST07.01/14-15.
Tdp thé tac gia chan thanh cam on Vién Han lim

Khoa hoc va Cong nghé Viét Nam da tai tro kinh pht
thuc hién.
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STUDY ON ANTIFUNGAL ACTIVITY OF SILVER/BENTONITE NANOMATERIALS

ON SOYBEAN PHYTOPATHOGENIC FUNGI

Nguyen Hoai Chau', Nguyen Thi Thuy', Dao Trong Hien', Hoang Thi Mai', Nguyen Van Quang',
Pham Hoang Long', Nguyen Thi Bich Ngoc?, Tran Thi Phuong Theu'

"Institute of Environmental Technology, Vietnam Academy of Science and Technology, 18 Hoang Quoc

Viet Road, Cau Giay District, Hanoi, Vietnam

’Plant Protection Research Institute, Dong Ngac, Tu Liem, Hanoi, Vietnam

SUMMARY

In the present study, silver nanoparticles were synthesized by chemical reduction method route into the
lamellar space of bentonite (Ag/CTS/Bentonite). Silver nitrate (AgNO;) was taken as a metal precursor,
sodium borohydride (NaBH,) as a reducing agent, reduction of Ag" ions and the subsequent formation of Ag
nanoparticles, chitosan as a natural polymeric stabilizer and was sticked silver nanoparticles to the surface of
bentonite particles, respectively. Manipulating the size and shape of Ag/CTS/Bentonite nanomaterial was
characterized using transmission electron microscopy (TEM), spherical silver nanoparticles, as depicted by
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TEM, were found to have a wide particle size distribution from 5 nm to 90 nm. Meanwhile, the X-Ray
flourescence (XRF) spectrum indicated the presence of silver on bentonite particles. Antifungal activity of the
synthesized Ag/CTS/Bentonite nanomaterial was investigated against crop pathogenic fungi (Fusarium
oxysporium (F. oxysporium) and Rhizoctonia solani (R. solani)) isolated from infected soybean plant in Bac
Ninh province by the Plant Protection Research Institute. The assessment of fungicidal activity of the
Ag/CTS/Bentonite nanomaterial showed that this product exhibited strong antifungal activity towards soybean
pathogenic fungi. At highest nanosilver concentration of the Ag/CTS/Bentonite nanocomposite (400 ppm)
sclerotial germination of F. oxysporum was almost inhibited, after 7 days the inhibition effect on sclerotial
germination attained 66.70%. For the case of R. solani, after 2 days at 400 ppm silver nanoparticles
concentration the inhibition effect on sclerotial germination attained 92.82%. The obtained results suggested
that the synthesized Ag/CTS/Bentonite nanomaterial acts as an effective antifungal agent. Thus, it could be
used in developing novel antifungal agents for potential applications in agriculture.

Keywords: antifungal activity, Fusarium oxysporum, Rhizoctonia solani, silver/bentonite nanomaterials, soybean
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