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TOM TAT

Nghién ctru nay dugc thyc hién véi muc ti€u xac dinh dugc ndm Pyricularia oryzae giy bénh
dao On l0a tai An Giang va danh gia dugc hiéu luc cla cac ché phém nano bac trén nén silica (Ag/Si0y)
d6i voi cac chung nam gy bénh nay. Nam P. oryzae dugc phan 1ap tir mau bénh thong qua phuong
phép don bao tir va dinh danh dya trén hinh thai va trinh ty ving gen ITS. Nam ching ndm P. oryzae
TSI1A, TS2B, TT1C, TT2A va TCIB c¢6 dic trung soi nAm mau tring xam, tao thanh cic vong tron
ddng tam véi sic t melanin mau nau den, bao tir co hai vach ngan hinh nu sen thon dai, hoi nhon hai
dau, d6i ximg qua truc theo tim bao tir. Dya trén trinh tw viing gen ITS chiing nam TS1A duoc x4c dinh
Ia P. oryzae. Ché pham nano Ag/Si0-CMC va Ag/SiO,-CTS trc ché hoan toan sy phét trién cua soi
nim P. oryzae TS1A tur nong d6 twong tmg 60 va 75 ppm, va Ag/SiO2-TWE trc ché 78,4% su phat trién
soi ndm P. oryzae TS1A ¢ ndéng d6 90 ppm. Céac ché pham nano Ag/SiO; lam thay ddi cau trac dlen
hinh cua soi nam, gay dut giy hodc v&. Nghién ctru da chimg minh ché pham nano Ag/SiO; c6 tiém
nang phat trién thanh ché phim tmg dung kiém soat bénh dao on trong san xuét lua.
Tir khéa: Bénh dao 6n, Ché phim nano Ag/SiO2, Hiéu luc trc ché, P. oryzae
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ABSTRACT

This study was conducted to identify P. oryzae causing rice blast disease in An Giang province,
and to evaluate the effectiveness of silver nanoparticles on a silica-based matrix (Ag/SiO2) on isolated
strains. P. oryzae was isolated from diseased samples using the single-spore isolation method and was
identified based on morphological characteristics and the sequence of the ITS gene region. Five P.
oryzae isolates involving TS1A, TS2B, TT1C, TT2A, and TC1B exhibited grayish-white mycelia
growing close to the agar surface, forming concentric rings with dark brown melanin pigmentation. The
conidia were two-septate, slender, slightly pointed at both ends, and symmetrically aligned along the
longitudinal axis. Based on ITS gene sequencing, isolate TS1A was confirmed as P. oryzae. The
nanomaterials Ag/SiO,-CMC and Ag/SiO,-CTS completely inhibited the mycelial growth of P. oryzae
TS1A at concentrations of 60 and 75 ppm, respectively, while Ag/SiO,-TWE inhibited 78.4% of the
mycelial growth of P. oryzae TS1A at 90 ppm. The Ag/SiO, nanomaterials altered the typical hyphal
structure, causing breakage or rupture. This research highlighted the strong potential of the Ag/SiO;
nanomaterials for developing a product for managing rice blast disease in rice cultivation.
Keywords: Ag/SiO. nanomaterials, linhibitory efficacy, Rice blast disease, P. oryzae
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1. MO PAU

Lua gao la luong thuc quan trong
trong bita an hang ngay clia hang ty nguoi
trén thé gidi, vi vay, cdy lua 1a cdy luong
thyc chinh trong myc tiéu phét trién nong
nghiép dé dam bao an ninh luong thyc cua
nhiéu qudc gia trén thé gidi (Nalley va cs.,
2016). Tuy nhién, khi lta dugc tham canh
dé tang ning suat va chit lugng, thi cac loai
dich hai xuat hién va gy hai thuong xuyén
hon. Trong d6, bénh dao on do nam
Pyricularia oryzae 1a bénh phd bién va gay
hai ning nhat & cac nudc trong lta trén thé
gidi, de doa dén tinh 6n dinh cua nén san
xuat laa gao vi P. oryzae c6 thé nhiém va
gdy hai trén 14, than, c6 bong & tat ca cac
giai doan phat trién ctia cdy lta (Groth,
2006; Longya va cs., 2020). B¢ giam thiéu
thiét hai cua bénh, cac bién phap phong trir
téng hop nhu vé sinh ddng rudng, bon phan
hop i, sir dung giéng khang bénh, sir dung
thude bao vé thuc vat dang dugc su dung.
Trong d6 viéc sir dung thudc bao vé thuc vat
dé phong trir bénh 13 phd bién nhat. Tuy
nhién, viéc lam dung thude bao vé thuc vat
dd va dang gy ra nhiéu hiém hoa déi véi
moi truong, de doa strc khde con nguoi, do
vay co nhiéu hoat chit da duoc liét ké vao
danh muc cim st dung tai Viét Nam ciling
nhu nhiéu quéc gia trén thé gidi. Do d6 viéc
tim kiém céc giai phap thay thé cang tré nén
cap thiét hon.

Céc ché pham nano di dwoc chimg
minh hiéu qua dang ké trong viéc kiém soat
phd rong cac loai sdu bénh ciing nhu tng
dung trong quan 1y dinh dudng cy trong
(Okey-Onyesolu va cs., 2021; Wang va cs.,
2021, 2022; Khan va cs., 2022) . Trong d6
nano bac (AgNPs) 1a mot trong nhitng vat
liéu nano phd bién dugc tng dung trong
nong nghiép nho kha ning diét ndm va vi
khuén cao (Wang va cs., 2021), hoat dong
thong qua sy pha v& qua trinh trao doi chat
ctia té bao, gdy anh huong dén qua trinh
tébng hop protein lién quan dén san xuit
ATP va trc ché su ting sinh té bao (Akter va
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cs., 2018). Hoat tinh khang nam, khuén cua
AgNPs chii yéu duoc xac dinh boi kich
thu'orc hat nano bac, kha nang ly glal va su
6n dinh cta tinh chit bé mat va ndng do sir
dung (Rangelova va cs., 2014; Prema va
cs., 2017; Pham va cs., 2021; Salem va cs.,
2022). Pé toi wu héa cac tinh chat cua
AgNPs cac chat o6n dinh khac nhau nhu
silica (SiO2), carboxyl methyl cellulose
(CMC), Tween 80 (TWE) hoac chitosan
(CTS) da dugc thém vao trong qua trinh
tong hop AgNPs. Silica hoat ddng nhu mot
hang rao bao vé dé ngan cac hat bac Kkét tu
va on dinh sy hinh thanh AgNPs (Park va
cs., 2017), trong khi d6, CMC, CTS hoac
TWE 6n dinh hé théng keo, tuong tac voi
cac phan tir sinh hoc bén trong té bao, chang
han nhu axit nucleic va cac thanh phan cua
thanh té bao (Prema va cs., 2017; Pham va
cs., 2021). Ag/SiO, da thé hién duoc cac uu
thé vuot troi tre ché hoan toan hoat dong
nhiéu tac nhan giy bénh hai cdy trong véi
mirc ndng d6 twong do6i thap.

Céc tong hop ¢ trén di cho thy tiém
ning tng dung ciia Ag/SiO, trong san xuat
ndng nghi¢p, tuy nhién, viéc ung dung cong
nghé nano trong cong tac bao v€ thuc vat,
dic biét 1a ddi véi bénh dao 6n trén laa con
nhiéu han ché. Nghién ctru nay da thuc hién
nham phan 1ap nim gay bénh dao 6n lua tai
An Giang va danh gia kha tc ché sy phat
trién tan soi nAm Pyricularia oryzae cta cac
nano AgSiO, trong diéu kién phong thi
nghiém
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vat ligu nghién cau

Cac mau bénh dao 6n lta thu thap &
tinh An Giang, cac mau duoc st dung dé
phan 1ap nim Pyricularia oryzae.

Céac ché phdm nano dwoc cung cip
boi nhom nghién ciu Greennano Lab cua
truong dai hoc Khoa hoc Ty nhién TP. Hb
Chi Minh gém nano Ag/SiO-CMC,
Ag/SiO-CTS, Ag/SiO-TWE dugc tong
hop theo quy trinh cua tac gia Pham cs.
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(2021), v6i chat hoat dong bé mit lan luot
la carboxymetyl cellulose, chitosan, Tween
80. Kich thudc trung binh cua céc hat nano
bac trong Ag/SiO.-CMC |a 6,4 + 0,1 nm,
trong Ag/SiO.-CTS la 6,5 + 0,1 nm, trong
Ag/SiO-TWE la 37,3 £ 0,1 nm, va AgNPs
¢6 kich thudc hat nano bac trung binh 6,5 +
0,4 nm.

Maéi truong str dung: PDA (thanh phan
1 1it gom khoai tdy 200 g, agar 20 g, duong
D-glucose 20 g, nude cat 1 L), OMA (thanh
phan 1 lit gdm 50 g bot yén mach, 20 g agar,
20 g glucose va 1 L nudc cit).
2.2. Thu thap miu bénh, phan lap va
dinh danh nam gay bénh dao 6n

Mau bénh dugc thu thap tai 5 xa gém
x4 Vinh Khanh va xa An Binh, huyén Thoai
Son (nay la xa An Binh), xa Nai T6 va xa
Chau Lang, huyén Tri Ton (nay la xa Tri
Ton) va xa Phu Vinh, thi xa Tan Chau (nay
la xa Chau Phong), tinh An Giang, va bao
quan theo phuong phap cua Longya va cs.
(2020). Thu cac mau l4 lua giéng IR504504
¢ vét bénh dic trung cua bénh dao 6n, co6
bé mat kho rao, ruong chua qua xtr 1y thude
héa hoc, cho vao tui zip dé trit mau va dua
vé phong thi nghiém xir 1y trong 48 gid.

N4m gay bénh dao 6n lua dugc phan
lap dua trén k¥ thuét don bao tir cia Mew
va Gonzales (2002). Khi quan sét thay soi
nam moc 6n dinh thi tién hanh ciy truyén
sang mdi trudng PDA va dng nghiém thach
nghiéng chita mdi truong PDA dé giir lam
ngudn dung nghién ciru.

Dinh danh ndm bénh dao 6n dya vao
dic diém hinh thai. Str dung phuong phap
ciia Mew va Gonzales (2002) dé kich hoat
su hinh thanh bao tr va quan sat hinh thai
bao tir dudi kinh hién vi, so sanh véi cac dic
diém hinh thai tan So1, sic to melanin, va
hinh thai bao tir theo mo ta cia Mew va
Gonzales (2002) va Longya va cs. (2020) dé
dinh danh.

Dinh danh ndm bénh dao 6n dya trén
trinh ty ving gen ITS. DNA cua chung
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Pyricularia oryzae TS1A sau khi dinh danh
bang hinh thai dugc tach chiét sir dung bo
kit QlAamp DNA Micro kit theo quy trinh
¢6 sin cua nha san xut, sau d6 duoc khuéch
dai bang may PCR Blue-Ray Biotech
TuborCycler voi cip moi ITS (ITSI-
5’TCCGTAGGTGAACCTGCGG3”  va
ITS4 -5TCCTCCGCTTATTGATATGC3!
(White va cs., 1990). Chu trinh nhiét cta
phan mg gom tién bién tinh 94°C trong 5
phat, 35 chu ky gém bién tinh 94°C — 30
gidy, bt cap 58°C — 30 gidy, kéo dai 72°C
—45 gidy va hau kéo dai 72°C trong 10 phut.
Thanh phan cia mot phan tng PCR (25 uL)
bao gom: 2 uL DNA tong s6 (1 ng/uL), 12,5
puL DreamTag Red PCR MasterMix (2X)
(Thermo Scientific Inc., Hoa Ky), 6,5 pL
nude cit hai 1an va 2 pL cta mdi moi (10
uM) (Apical Scientific, Malaysia). Céac san
phém PCR dugc nhuom voi 6X Gelred
DNA Loading (ABT Biotech Ltd.,
Vietnam) trén gel dién di agarose 1,5%
trong dung dich dém TAE 1X (40 mM Tris;
20 nM acid acetic; 1 mM EDTA; pH 8,0) &
90 V trong 35 phut ¢ nhiét do phong va so
sanh voi thang chuan DNA marker 1kb
(Thermo Scientific, Hoa Ky) dé kiém tra
san phdm khuéch dai va hién thi duéi tia
UV. San pham PCR dugc tinh sach bang bo
QIAamp DNA Micro kit tinh sach PCR va
gui di giai trinh tu tai cong ty TNHH
GenLab, Ha Noi.

Str dung phan mém Bioedit dé phan
tich trinh tu thu duge va kiém tra mirc do
tuong dong véi cac chung da duge cong bd
trén co s& dit liéu GenBank bang cong cu
BLAST. Tiép theo diéu chinh thii cong sir
dung thong qua chuong trinh can chinh
ClustalW va xay dung cay phat sinh loai vdi
hé s6 bootstrap 1000 theo phuong phép
khoang cach st dung phép ndi lan cén
(Neighbor-Joining) trong phin mém
MEGA 11 (Tamura va cs., 2021).
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2.3. Panh gia kha ning Gc ché sy phat
trién tan sei nam P. oryzae TS1A cia cac
nano Ag/SiO;

Thi nghiém hai yéu t6 duoc bd tri
theo kiéu hoan toan ngau nhién, yéu t6 A 1a
cac loai nano (Ag/SiO.-CMC, Ag/SiO,-
CTS, Ag/SiO-TWE va AgNPs) va yéu té B
1a cac mirc ndng d6 cuia cac loai nano (45,
60, 75, va 90 ppm), dbi chimg st dung moi
truong PDA, mdi nghiém thuc 3 1an 1ap lai,
mdi 14n 13p lai ciia mot nghiém thirc 13 5 dia
peptri. Thi nghiém dugc thuc hién theo
phuong phap nhiém moéi truong (Balouiri
va cs., 2016). Chuan bi méi truong PDA
duoc hap khir tring trong ndi hap (121°C),
sau d6 dé nhiét o giam xudng 45 — 50°C
roi pha véi cac nano theo nong do quy dinh
san, lic déu rdi dé moi truong ra dia petri
(ghi ki hiéu loai nano, nghiém thuc, 1an lap
lai va ngay tién hanh thi nghiém, mat dudi
dia petri ké hai duwong vudng goc di qua tam
dia). Cy tan nam P. oryzae chung TS1A
(duong kinh 0,5 cm) vao trung tam dia petri,
mat nam ap xudng mit moi truong PDA.
Quan sat va do duong kinh tan ndm & céac
thoi diém 3, 6, 9 va 12 ngay sau cay (NSC),
duong kinh tan s¢i dugc tinh bﬁng cach do
hai duong chéo vudng goc va liy gia tri
trung binh. Tinh hiéu lyc @c ché dya trén
dudng kinh tan nim, theo cong thirc Abbott
(1925): Hiéu lyc wc ché: HL (%) = [(D —

TSIA TS2B

d)/D)] % 100. Trong d6: HL 1a hiéu lyc tc
ché, D 1a duong kinh tan nim trén moi
truong d6i chiung va d 1a duong kinh tan
nam trén moi truong bd sung nano.

MAiu nim P. oryzae TSIA sau do
dugc xur 1y nano AgSiO,-CMC, AgSiO--
CTS va AgSiOz -TWE ¢ muc nong do tc
ché tot nhit (45 ppm) va quan sat hinh thai
soi nAm dudi kinh hién vi dién tir truyén qua
SEM, Hitachi S-4800) dé danh gia tac dong
ctia nano dén hinh thai soi ndm.

3. KET QUA VA THAO LUAN
3.1. Phan lip va dinh danh nim
Pyricularia oryzae

Tong s6 5 mau nam giy benh dao 6 on
laa d3 dwoc phan lap tir cac miu 14 gdm
TS1A (Xa Vinh Khanh, nay 1a xa An Binh),
TS2B (X& An Binh, nay la xa An Binh),
TT1C (X& Nui T6, nay la xa Tri Ton),
TT2A (Xa Chau Lang, nay la xa Tri Tén)
va TCIB (Xa Phi Vinh, nay la xa Chau
Phong). Cac miu phan 1ap (MPL) nim nay
dugc nudi cdy trén moi truong PDA ¢ 28°C,
theo ddi tbc do phat trién, hinh thai va mau
sdc tan nim, dong thoi cdy chuyén soi ndm
sang moi truong OMA nham kich hoat sy
hinh thanh bao tir, quan sat hinh thai bao tir
va so sanh v6i cac nghién ctru trude do dé
dinh danh.

Hinh 1. Hinh thai cia 5 MPL A) bao tir, B) tan sgi mat trude, C) tdn soi mat sau
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Bio tir ciia cic mau phan 1ap déu co
hai vach ngan hinh nu sen thon dai, hoi
nhon hai dau, ddi xung qua truc theo tdm
bao tir, cudng bao tir ngan va nhat (Hinh
1A). Trén mo6i truong PDA, tir mat trén dia
da phan cac mau ndm phan l4p c6 soi nAm
méanh mau xam tring moc sat bé mit thach
tao thanh cac vong tron dong tam, riéng
mau phan 1ap TS2B soi ndm moc ndi trén
bé mit thach bung xu lén, bé mit hé soi tho,
ria cia tan nim ré (Hinh 1B). Nhin tir mat
sau dia vong trong tan nAm mau xam tdi, tao

cac vong ddng tAm, bén ngoai ria soi ndm
tréng, sac t melanin mau den dam va nhat
dan tir tim ra ngoai (Hlnh IC) Cac dac
diém hinh thai tan soi, sic t6 melanin va
hinh thai bao tir déu mang dic trung cua
nam Pyricularia oryzae giy bénh dao 6n
laa, twong dong véi mo ta ciia Longya va cs.
(2020); Mew va Gonzales (2002). Do vay
cho phép khang dinh cac mau phan 1ap ndm
TS1A, TS2B, TT1C, TT2A va TC1B la P.
oryzae.

TS1A

MTT57288 1 Pyriculeris oryzee isclals MoK 1519

NR_173728 1 Pyriculeria penniseticola CBS 138603
NR_172230.1 Pyriculerie gnses CBS 135707
NR_175022 1 Pyriculerie cortadarias ICAP 17830
OMBTEEST 1 Fussnum oxysporum strain BMS1

Hinh 2. Cay phat sinh loai vung gen ITS cua chung P. oryzae TS1A.
Hg¢ s0 bootstrap 1000 lan dugc thé hién duédi dang %

Nhdm x4c dinh chinh xé4c loai ndm
gay bénh dao on lua tai An Giang, ching
TS1A sau khi dinh danh bang ddc diém hinh
thai duoc lua chon dé dinh danh dua trén
trinh ty ving gen ITS vé6i cap mdi ITSI-
ITS4.

San phiam PCR cua chung P. oryzae
TS1A v&i cip moi ITS1/ITS4 c6 kich thude
tr 500 — 600 bp. So sanh trinh tu thu duoc
v6i cac trinh ty ¢ san trén Ngan hang gen
cho thiy trinh tu P. oryzae TS1A c6 do
tuong dong 100% vai do bao phu dat 100%
v6i cac trinh ty c6 sin. Cac ching
Pyricularia oryzae Sub24 (OM899963), P.
oryzae MoK19-19 (MT757289), P.
penniseticola CBS 138603 (NR_173728.1),
P. grisea CBS 138707 (NR_172230.1), P.
cortaderiae ICMP 17830 (NR_175022.1)
va Fusarium oxysporum ching BMSI
(OM876887.1) dugc sir dung dé dung cay
phat sinh loai, trong d6 Fusarium
oxysporum ching BMS1 dugc xem nhu
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nhom ngoai. Cay phat sinh lodi c6 hé sb
boostrap 1000 1an tir 92 % dén 100%, dam
bao do¢ tin cay cao, P. oryzae TS1A nam
cung nhom voi P. oryzae Sub24 gay bénh
dao on lua tai Kenya, P. oryzae MoK19-19
gdy bénh dao 6n laa tai An Do (Hinh 2), két
qua nay cho phép khang dinh P. oryzae
TS1A la Pyricularia oryzae.

Viéc kiém soat bénh dao 6n hai lta
hién nay chu yéu phu thudc vao cac gidng
khang bénh, két hop mot sé giai phap nhu
luan canh cay trong, str dung cac vi khudn
ddi khang va cac loai thudc bao vé thuc vat
ngudn gc hoa hoc (Phi, 2023). Tuy nhién,
gidng khang dang dan mat wu thé do su
thich nghi nhanh chéng cia quin thé tac
nhan gay hai dudi tic dong ctia bién doi khi
hau, xdm nhép man va ngép lut. Do do viéc
sir dung thudc trir ndm van dong vai tro
quan trong trong viéc kiém soat bénh dao 6n
ngoai dong rudng. Dé kiém soét tot bénh
trén dong rudng, viéc xac dinh chinh x4c tac
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nhan gy bénh ¢ giai doan som 1a yéu té
quan trong trong lya chon dung loai thude
v6i co ché tac dong phu hop. Trong nghlen
clru nay dua trén phuong phap truyén thong,
cac ddc diém hinh thai khuan lac, sic to
melanin va hinh dang bao tir da dugc mo ta
chinh xac va cho phép budc dau khing dinh
cac chung phan 1ap duoc déu 1a P. oryzae (
Mew and Gonzales, 2002; Longya va cs.,
2020), bén canh d6 so sanh trinh ty ving
gen ITS chung dai dién TS1A véi cac chung
c6 san trén Ngan hang gen mot lan nita
khing dinh ching nay 1a P. oryzae.

3.2. Kha ning kiém soat nim P. oryzae
TS1A ciia cac ché phim nano trong diéu
kién phong thi nghi¢m

LOE
ELEG

7O

BEirenyg Rink tan mdim, mm

LT
i chirmy” PRI et
e 8, BB o TH” ) e 5, P
BB TWETH BB A =0

BB D o TH 8 ki P 45

AQSIOR-C TE 0 AgHPE0

Su thay d6i cua quan thé P. oryzae
dién bién phirc tap, dic biét 1a sy xut hién
clia cac chung co tinh khang véi cac thude
hoa hoc sir dung phd bién trong kiém soat
bénh dao 6n hai lua nhu azoxystrobin va
tricyclazole da dugc ghi nhan (D’AVila cs.,
2021), viéc tim kiém cac giai phap thay thé
ngay cang cap thiét. Sir dung céc chét khang
nim dang nano, dic biét 1 nano bac
(AgNPs), da chimg minh hi€u qué vuot troi
v6i liéu luong thap hon nho hoat tinh khang
khuén manh. Tron AgNPs v6i Trihexad 700
WP (chua hexaconazole va tricyclazole)
hodc azoxystrobin di ting hiéu qua kiém
soat P. oryzae (Pham cs., 2018); Shi cs.,
2023).

L] 12

Thidd didm sheo il ngey sau cly

e LR O TWWE D B G2 G MRE 80
A IO i G ™ T s £ S PO T TR S e £ QS 75

s RS O - TNME S0

Bdng 1. Duong kinh tan nim cia cic ché phim nano & thoi diém 12 ngay sau ciy

Puong kinh tan nam, mm

Nongdo R ps  AgSIO,CHI  AgiSIO,CMC _ Ag/SIO,-TWE
0 80,0° 80,0° 80,0° 80,0°
45 403 34.8° 5,00 38,50
60 24,79 20,2¢ 0.0" 26,7
75 151" 0.0 0.0" 22.1°
90 0,0" 0.0 0,0" 17,0f

Cc chir cdi khac nhau trong ciing mot ot biéu thi mikc sai khdc o Y nghia thong ké
o mue a=0,01
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Trong nghién cuu nay, P. oryzae
chung TS1A dugc sir dung dé dénh gia hiéu
luc tre ché ndm ciia mot sb vat liéu nano, P.
oryzae ching TS1A phat trién tot, moc day
dia & 12 ngay sau cdy. Tét ca cac ché phim
nano duoc danh gia déu c6 kha ning trc ché
su phat trién tan sgi cta ndm P. oryzae
chung TS1A, trung binh duong kinh tan soi
bd sung cac ché pham nano & cac thoi diém
theo dbi 3, 6, 9 va 12 NSC déu thap hon so
v6i ddi chung (Hinh 3).

Két qua bang 1 cho thiy duong kinh
tan nim P. oryzae TSIA & thoi diém 12
NSC ty 1¢ nghich v&i ndng do cac ché pham
nano. Ché phim nano Ag/SiO-CMC tc
ché hoan toan su phat trién tan soi cua P.
oryzae TSIA tir mic ndng do 60 ppm va
cao hon, ché phim Ag/SiO,-CHI tir ndng d6
75 ppm, va ché pham AgNPs tir ndng d6 90
ppm, trong khi ché phim nano Ag/SiO.-
TWE — duong kinh tan ndm 1a 17,0 mm &
mirc ndng d6 90 ppm.

Bdng 2. Hi¢u lyc cla cac ché pham nano ¢ thoi diém 12 ngay sau cay

Hiéu luc, %

Nong do AgNPs  Ag/SiO»CHI  Ag/SiOCMC  Ag/SiO-TWE
45 49,6" 56,59 93,8° 51,8"
60 69,1f 74,7¢ 100,0° 66,7"
75 81,2¢ 100,0° 100,0 72,4
90 100,0° 100,00 100,0° 78,41

Cdc chir cdi khac nhau trong ciing mot gt biéu thi mirc sai khdc ¢é ¥ nghia thong ké
o mure 0.=0,01

Hiéu lyc cua cac ché pham nano ting
khi ning noéng do cta cac ché pham, trong
d6 hiéu lyc dat 100% véi ché phadm nano
Ag/SiO,-CMC tir mirc ndng do 60 ppm, ché
pham Ag/SiO,-CHI tir ndng do 75 ppm, va
ché pham AgNPs tir ndng d6 90 ppm. Khéac

45 ppm

Béi ching

Ag/SiO,
-CMC

AgISIO,
-CTS

Ag/SIO,
-TWE

AgNPs

biét c6 ¥ nghia thong ké so véi cac nghiém
thirc con lai (Bang 2, Hinh 4).

Hiéu luc tc ché ndm cua Ag/SiO,-
TWE thip hon so v6i AgNPs va cic mau
Ag/SiO; con lai co thé dugc giai thich do
anh hudng cua kich thuéc hat nano bac.
Ag/SiO,-TWE c6 kich thudc hat nano bac
60 ppm

75 ppm 90 ppm

Hinh 4. Anh hudng ciia ndng d6 cac ché phim nano dén tan soi ndm P. oryzae
TS1A & 12NSC.
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trung binh 39,2 + 0,1 nm, trong Kkhi
Ag/SiO,-CTS va Ag/SiO,-CMC cé kich

gdy va trd nén x6p (Hinh 5.c1va 5.¢2) mic
du van giit nguyén hinh dang soi ndm, con

Hinh 5. Anh hudng clia cac ché pham Ag/SiO: 1én soi nam cua P. oryzae TS1A al&a2) mau ddi
chting khong xu ly, b1&b2) Ag/Si0:-CMC, cl1&c2) Ag/SiO--CTS, d1&d2) Ag/SiO.-TWE.

thudc hat nano trung binh lan lugt 12 6,4 +
0,1 nmva6,5+0,1 nm. Bdi vi hoat tinh sinh
hoc ctia nano bac cang manh khi kich thudc
nano bac cang nho nho sy ting dién tich bé
mat tiép xlic cua nano bac véi té bao vi
khuan, nam, tao diéu kién cho ching lién
két v6i cac thanh phan cua mang té bao vi
sinh vat, xdm nhdp va tin coéng ching
(Okey-Onyesolu cs., 2021; Baka and El-
Zahed, 2022).

O mAiu dbi chimg khong xir 1y, cu tric
bé mat soi nAm min va nguyén ven (Hinh
5.al & 5.a2). V6i cac mau duge xu 1y bang
cac ché pham nano Ag/SiO: s¢i ndm mét di
cAu trac dién hinh, cac soi bi dit doan va
sap xép thanh timg mang. Dudi tic dong
ctia Ag/Si02-CMC mot s vi tri trén soi ndm
16p vo soi ndm bi v& thanh timg manh (Hinh
5.b1), trén bé mit tao thanh cac hd (Hinh
5.b2) cho thay su ton thuong ciu trac té bao
soi nam, hinh thanh cac thay di thoai hoa
bé mit sgi va cic manh bong tréc. Trong khi
d6 Ag/SiO2-CTS lam cho soi ndm bi v&, dut
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Ag/Si0.-TWE cling ¢6 xu hudng lam cho
soi niAm bj bién dang, dut gay va xép tu lai
v6i nhau (Hinh 5.d1va 5.d2).

Silica thuong dugc st dung nhu chat
mang cho phép cac hat nano bac dugc phan
bd déng déu trén bé mit ciia chit mang ma
khong két tu nho dd bén hoa hoc cao va dién
tich bé mat 16n cua silica (Park cs., 2017).
Ngoai ra, khong gidng nhu nano bac tu do,
nhitng hat nano bac ¢d dinh trén bé mat
silica c6 td d6 giai phong ion bac tot hon va
tuong tac & ché do tiép xtc voi nhidu té bao
sinh vat hon, tdng cuong hiéu qua khang
nam cua t6 hop Ag/SiO, (Pham cs., 2021).
Do hoat tinh sinh hoc ctia nano bac bi anh
huong boi tdc do giai phong ion bac
(Mollahosseini cs., 2012; Xiu cs., 2012).
Tbc d6 giai phong ion bac cang chim, cang
lam tang do 6n dinh va kéo dai hoat tinh
khang khudn. Diéu nay giai thich vi sao mic
du kich thudce hat nano bac tuong duong
nhau nhung hoat lyc khang ndm cuta
Ag/SiO,-CTS va Ag/SiO,-CMC lai cao hon
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so voi AgNPs & cing muirc néng do. Bén
canh d6, dbi véi cay trong, silica 1a ngudn
bd sung dinh dudng thiét yéu silica gitp
clmg cdy, quang hop tbt, ting sirc dé khang
cho cay va thiic ddy su phat trién ctia cac vi
sinh vat c6 loi, 1am giau chat dinh dudng
cho dat (Karunakaran cs., 2013).

Chét hoat dong bé mat duge su dung
trong qua trinh tong hop ciing anh hudng
dén kha ning khang nim cta cac ché pham
nano, trong @6 CMC 1a chit 6n dinh mang
dién tich dién &m do nhoém carboxymethyl
doc theo chudi ciia nd, trong khi CTS 1a chét
6n dinh mang dién tich dién dwong do nhoém
amino (Rangelova cs., 2014; Prema cs.,
2017). Chung tao ra nhiéu lién két v6i cac
ion Ag+ va khtir cac ion Ag+ thanh cac
nguyén tir Ag’, dan dén hinh thanh cac hat
nano Ag va uc ché sy két tu khong mong
mudn cua hat nano bac dd hinh thanh
(Montaser cs., 2021; Mumtaz cs., 2023).
Ag/SiO; tich dién duong thé hién kha ning
khang nim cao véi P. palmivora, trong khi
Ag/SiO; tich dién am lai wc ché P. oryzae
t6t hon (Bui cs., 2024). Piéu nay giai thich
Ag/SiO,-CMC cho khi ning wc ché P.
oryzae TS1A dat 100% tir mitc ndng do 60
ppm, trong khi Ag/SiO>-CTS dat hi¢u luc
tuong duong tir mic ndng d6 75 ppm. Diéu
d6 cho thiy rang cac ché phdm nano
Ag/SiO; dic biét 1a nano Ag/SiO,-CMC rit
¢6 tiém ning co thé ing dung dé phat trién
thanh thudc trir bénh dao 6n dung trong
canh tac lda.

4. KET LUAN

Céc chung nim gy bénh dao 6n tai tinh
An Giang c6 dic trung si nAm moc ndi trén
mit thach, hinh thanh sic t6 melanin den
ddm & tdm khuan lac va nhat dan ra ria
ngoai, bao tir c6 hai vach ngan hinh nu sen
thon dai, hoi nhon hai dau, déi xing qua
truc theo tdm bao tir. Dya vao trinh ty vung

https://tapchidhnlhue.vn
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gen ITS ching TS1A duoc xac dinh la P.
oryzae. Cac ché pham nano Ag/SiO; déu co
khd ning @c ché ndm P. oryzae chung
TSIA, trong d6 hiéu luc khang ndm cua
Ag/SiO,-CMC dat 100% tir nong do 60
ppm, ciia Ag/SiO2-CTS tir ndng d6 75 ppm,
va Ag/SiO,-TWE dat 78,4% & nong do 90
ppm. Cac ché phiam nano Ag/SiO: giy ra
tdn thuong cAu truc té bao soi ndm, 1am soi
nim mat di cu trac dién hinh, bi dut doan
hoic v& va sip xép thanh ting mang.
Ag/SiO,-CMC thé hién kha ning khang
nam cao va c6 tiém ning tmg dung dé quan
1y bénh dao 6n trong thuc té canh tac lua.
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