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ABSTRACT

The study was carried out to determine the inhibitory effect of the Nano Ag
- Chitosan against with the fungus Phytophthora sp. Which causes leaf
blight disease on Taro in laboratory conditions. Experimental results
showed that using Nano Ag - Chitosan with concentrations of 40 ppm and
60 ppm for an inhibition radius 4.19 - 6.61 mm and efficacy 8.94 - 83.12%
against Phytophthora sp. the best growth and stability compared to 20 ppm
during 1-8 days after inoculation. Particularly, Nano Ag - Chitosan at a in
particular concentration of 40 ppm gave an inhibitory radius 4.18 - 7.41 mm
and efficacy 9.48 - 81.18% against Phytophthora sp. the best and most
stable growth compared to Chitosan, Oligo — Chitosan, NanoNano Ag —
Chitosan and Mancozeb during 1 — 8 days after inoculation.

TOM TAT

Bé tai duwoc thyec hién nham xdc dinh kha ndng irc ché cia ché pham Nano
bac (Ag) — Chitosan déi véi nam Phytophthora sp. trén khoai mdn ¢ diéu
ki¢n phong thi nghiém. Két qua thi nghiém cho thdy si dung Nano Ag —
Chitosan vdi nong d 40 ppm va 60 ppm cho ban kinh ic ché 4,19 — 6,61
mm va hiéu lyc 8,94 — 83,12% khang nam Phytopthora sp. phét trlen tot va
on dinh nhdt so Voi nong d¢ 20 ppm trong sust 1 — 8 ngay sau khi cdy. Riéng
Nano Ag — Chitosan ¢ néng dé 40 ppm cho ban kinh sc ché 4,18 — 7,41 mm
va hiéu luc 9,48 — 81,18% khang ndm Phytopthora sp. phat trién tét nhdt va
én dinh nhat so véi Chitosan, Oligo — Chitosan, Nano Ag — Chitosan va
Mancozeb trong suét 1 — 8 ngay sau khi cay.

1. GIOI THIEU

néu bi bénh chay 14 nang c6 thé giam dén 50%

Viét Nam 1a qubc gia co diéu kién tu nhién thuan
lgi cho viéc phét trién cay khoai mén (Colocasia
esculenta). Nam 2012, tong dién tich cc loai cay
c6 cu (trong d6 c6 khoai mon, So) cia ca nudc
dat 741,3 nghin ha (L& Viét Bao, 2014). Tuy
nhién, bénh chay la khoai mén do nam
Phytophthora colocasiae gay ra thiét hai dang ké,
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ning suat (Nguyén Phi Hang, 2010). Néng dan
An Giang chii yéu thuong sir dung 5 — 15 loai
thudc dé phong trir 4 — 6 bénh hai chinh véi s6
1an phun kha I6n 10 — 20 lan/vu va phun dinh ky
ké tir ngay 7 — 14 ngay sau khi trong (Nguyén
Phu Diing, 2019); nhung khéng c6 hiéu qua cao
lai gay anh huong xau dén chét luong tiéu xut
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khau va dzc biét 1a gay 6 nhiém mai truong (Cho
va cs., 2005). Sir dung ché phiam sinh hoc
Chitosan ciing la giai phap sinh hoc trong quan
quan ly dich hai vi c6 khéi lwong phan tu thap, 1a
mot san phdm c6 ngudn gdc tu nhién, an toan va
hiéu qua (Huynh Thi Ha va Hoang Anh Son,
2007). Ché pham oligochitosan-bac nano bing
phwong phap cit mach birc xa dang dugc sir dung
d6i vai mot sb loai polysaccharide nhur chitosan,
oligo-p-glucan (L& Quang Luan va cs., 2013),
alginate va pectin (Luan va cs., 2012) khdng chi
c6 tac dung tang truong d6i véi cdy ca chua ma
con c6 hiéu luc diét ndm cao ddi voi ndm F.
oxysporum. Theo Hammerschmidt (1999) cé
nhiéu cong trinh nghién ciru d ching minh san
pham nay khong chi cé hiéu tng kich thich ting
truéng cay trong ma con co tac dung gitp cho
cay trong khang lai sw xam nhi&m cua cac vi sinh
vat gay bénh théng qua su kich thich hé théng
mién dich thyuc vat (hiéu tmg phytoalexin). V&i
nhitng ly do trén, dé tai can dugc thuc hién gop
thém giai phdp quan Iy bénh do nidm
Phytophthora sp. gay nén.

1.1 Muc tiéu

Xac dinh kha ning &c ché cua ché pham Nano
bac (Ag) — Chitosan ddi voi nam Phytophthora
sp. trén khoai mon ¢ diéu kién phong thi nghiém.
1.2 Pham vi nghién ciru

Thi nghiém dugc bé tri & diéu kién phong thi
nghiém caa Truong Pai hoc An Giang.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Chudn bj nguén vt liéu

Ngudn nam Phytopthora sp. do phong thi nghiém
Bénh Cay, Bo mon Khoa hoc cay trong, Truong
Dai hoc An Giang cung cap da duoc phan lap va
danh gia kha ning giy bénh hai nang nhét trén
Khoai mon (Nguyén Pha Diing, 2019). M0i
truong PDA (Shurfleff and Averre, 1997) dugc
st dung trong thi nghiém, cac ché pham thir
nghiém chtra hoat chat Chitosan (STOP 5SL),
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Oligo — Chitosan (Ri Zasa 3SL) Nano Ag —

Chitosan (Nano Kito) va Mancozeb 80WP

(Manco Xanh USA 80WP) dugc san xuit va cung

cap boi cong ty TNHH Ngan Anh va Biochem

Vigt A.

2.2 Xdc dinh nong d@¢ Nano Ag — Chitosan st
ché ndm Phytophthora sp. ¢ diéu kién
phong thi nghiém

MBéi truong dugc st dung trong thi nghiém la méi
trudng PDA ¢6 bd sung Nano Ag — Chitosan ¢6
nong do (nghiém thic) khac nhau (0, 20, 40 va
60 ppm) véi 3 dia petri/nghiém thuc, bé tri hoan
toan ngau nhién véi 4 lap lai. Cac khoanh khuén
ty nim c6 duong kinh 5 mm dwoc ciy vao trung
tam dia petri c6 chira 10 mL moi truong PDA, 1
trong diéu kién ti ¢ nhiét d6 phong thi nghiém
Trudng Pai hoc An Giang. Budng kinh khuan ty
nim Phytophthora sp. duoc theo d&i sau 24 gio
cdy, cach 24 gio tién hanh do duong kinh (mm)
mot lan cho dén khi khuan ty nim & mau ddi
chung phat trién day kin dia. Muc do hiéu qua
cia tung nong do ¢ ché pham Nano Ag —
Chitosan s¢ dugc danh gia dua trén hiéu luc
khang ndm — HLKN (Kim va cs., 2012):

HLKN (%) = ((D — d)/D) x 100

Trong d6: D, d (mm) lan lirot 12 ban kinh tan nam
trén méi truong PDA déi chimg va cac nong dé
thur nghiém.

2.3 Xdc dinh hogt tinh khang ndm
Phytophthora sp. ¢ diéu kign phong thi
nghiém

* B4 tri thi nghigm: Thi nghiém duoc bé tri hoan
toan ngau nhién 1 nhan té, 5 lan lap lai véi 4
nghiém thirc (3 dia petri/nghiém thirc) bé sung
hoat chat Chitosan (NT1), Oligo — Chitosan
(NT2), Nano Ag — Chitosan (NT3), Mancozeb
(NT4) va Béi ching (NT5) — nudc cat. Chung
nam Phytophthora sp. duoc nudi ciy trén moi
truong PDA 1a 7 ngay va xac dinh mat sé va
chuyén vé huyén phl bao tir nAm can dang trong
thi nghiém la 10° bao tir/ml.
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* Cach thuc hign: Khoanh khuan ty nim
Phytophthora sp. c6 duong kinh 5 mm dwoc dat
vao gitra dia petri c6 chua 10 mL moi truong
PDA. Khoanh gidy thim c6 duong kinh 5 mm
dugc tim cac chung hoat chat thar nghiém
(nghiém thirc) duogc dat dbi xung véi khoanh
khuan ty ndm va cach thanh dia 1 cm. O nghiém
thirc dbi ching thi stir dung khoanh gidy thim tim
nudéce cat thanh tring.

* Chi tiéu theo ddi: Po ban kinh khuan ty nim

Phytophthora sp. dugc theo ddi sau 24 gio cdy,

cach 24 gio tién hanh do duong kinh mét 1an cho

dén khi khuan ty nAm & mau déi chiing phét trién

day kin dia. Mirc d6 hiéu qua cua cac ché phdm

s& dugc danh gia dua trén hiéu luc khang nam —

HLKN (Kim va cs., 2012).

2.4 X lisé ligu

Tét ca sb ligu caa thi nghiém déu tinh toan xu ly

bang phan mém Microsoft Excel va phan tich

thdng ké bang phan mém SAS va duoc kiém dinh

khéac biét qua phép thtr Duncan.

3. KET QUA VA THAO LUAN

3.1 X&c dinh néng dg Nano Ag — Chitosan #c
ché ndm Phytophthora sp. ¢ diéu kién
phong thi nghiém

* Sy phét trién cia ném Phytopthora sp.: Két

qua ¢ Bang 3.1 va Hinh 3.1 cho thay c6 sy khac

biét y nghia thong ké 1% giira cac nghiém thic
vé su phét trién caa ndm Phytopthora sp. qua béan
kinh ndm bi tic ché trong suét 1 — 8 ngay sau khi
ciy (NSKC). Cu thé, & nong do 20 ppm so Véi
d6i ching (0 ppm) van c6 kha ning tc ché su
phét trién cua ban kinh nim nhung lai kém hon
S0 v6i ndng d6 40 ppm, 60 ppm. Riéng & nong do
40 ppm va 60 ppm cho thiy ban kinh nim bj tc
ché 6n dinh nhat qua cac thoi diém khao sat va
khéng c6 su khéc biét y nghia théng ké. Két qua
chung to ¢ méi truong dia thach c6 bd sung Nano
Ag — Chitosan véi cac nong d6 khac nhau déu co
kha ning Gc ché sy phat trién cua nam
Phytopthora sp., dic biét & ndng do 40 ppm va 60
ppm cho hiéu qua wc ché 6n dinh qua céc thoi
gian khao sat, nhung & ndng do 40 ppm c6 xu
huéng Gc ché sy phat trién cua ban kinh nim
Phytopthora sp. tét hon 20 ppm va 60 ppm. Két
qua cung phu hop vai ghi nhan cia Lé Quang
Luan va cs. (2014) cho rang & mdi trudng c6 bd
sung nano bac & néng do 20 ppm, kha niang phat
trién cua nam van con kha manh, nhung khi b
sung & ndng d6 40 ppm va 60 ppm thi c6 kha ning
{rc ché sy phat trién ciia ndm ting 1én dang ké so
vé6i ding néng do 20 ppm. Chitosan két hop véi
nano bac cho kha ning khang cao nim Fusarium
oxysporum trong nghién ctru in vitro (Khot va cs.,
2012).

Bang 3.1: Sw phét trién nam Phytopthora sp. ¢ cac nghiém thirc qua céc ngay sau khi cay

(NSKC)
Bén kinh (mm) nam Phytopthora sp. bi wrc ché qua cac NSKC
Nghi¢m 1 2 3 4 5 6 7 8
thirc NSKC NSKC NSKC NSKC NSKC NSKC NSKC NSKC

20 ppm 428> 549 669" 864> 12,10 14,34 16,78 18,66P
40 ppm 419 4,60 5,04 531° 563 583  6,26° 6,56
60 ppm 419¢ 4,68 505  534° 566° 581  620°  6,61¢
0 ppm 4612 11,882 17,38* 20,93 25542 30,588 33,522 38,862
CV (%) 10,8 13,5 11,7 10,8 10,9 10,8 12,5 10,8

Ml’l’c y nghia *% *k *k *k *% *% *% *%*
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Céc sé trong cling mét cét duroc theo sau bdi mét hodc nhiéu chir cai gidng nhau thi khéng khac biét
qua phép kiém dinh Duncan. **: khac biét ¢ mitc y nghia 1%.

Hinh 3.1: Sw phét trién ciia nAm Phytopthora sp. & cc nghiém thirc ¢ 8 NSKC

1% vé hiéu lyc khang nam Phytopthora sp. giira
céc nghiém thuc trong sudt 1 — 8 ngay sau khi ciy
ndm vai bién dong vé HLKN tir 8,94 — 83,12%.
O ndng do 40 ppm va 60 ppm cho hiéu lyc khang
nim 1én dén 82,99 — 83,12% cao nhét va khac biét
S0 V6i & ndng do 20 ppm cho kha niang wc ché
61,52%. Pidu do chung t6 khi méi truong dia
thach c6 bd sung hoat chit Nano Ag — Chitosan
V6i cac ndng do khac nhau thi ¢ kha ning tic ché
su phét trién cua ndm Phytopthora sp. ma dic biét
la & ndng d6 40 ppm va 60 ppm cho hiéu qua t6t
nht, tuy nhién & 40 ppm c6 xu huéng wc ché tét
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hon va hiéu qua cao. Két qua ciing pht hop véi
ghi nhan ciia Nguyén Thanh Vii va cs. (2017) cho
rang khi dung ndng d6 40 ppm thi c6 hiéu lyc
khang nim gay bénh héo vang trén cay ca chua
do ndm Fusarium oxysporum dat 1én dén 100%
trén moi truong carrot agar. Theo ghi nhan cua
Nguyén Thi Thu Thuay va Nguyén Tién Long
(2018) ciing cho rang nano ddng-bac/chitosan
oligosaccharide ¢ nong d6 50, 70 va 100 ppm c6
kha nang wc ché sy phét trién cua vi khuan
Xanthomonas oryzae.
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Bang 3.2: Hiéu luc khang nam Phytopthora sp. & cac nghiém thirc qua cac ngay sau khi ciy

(NSKC)
Hiéu luc (%) khang nam Phytopthora sp. qua cac NSKC
Nghiém 1 > 3 4 5 6 7 8
thac NSKC NSKC NSKC NSKC NSKC NSKC NSKC NSKC
20ppm 7,050 53,79P 61,520 58,720 52,63° 53,11° 49,94  51,98°
40ppm 8,942 61,272 71,012 74,612 77,982 80,952 81,44% 83,122
60ppm 8,95 60,632 70,942 74,492 77,832 80,992 81,57 82,992
CV (%) 11,5 13,5 10,8 10,7 10,6 10,6 10,8 10,6
Mic y nghia  ** *k ok ok ok ok ok ok

CAc so trong cling mot cét diroc theo sau béi mét hogc nhiéu chi cai giong nhau thi khdng khac biét
qua phép kiém dinh Duncan. **: khac biét ¢ mitc y nghia 1%.

Nhu vay, & ndng do 40 ppm thi hoat chat Nano
Ag — Chitosan cho hiéu qua uc ché nim
Phytopthora sp. tét, on dinh va dugc chon dé thuc
hién tiép tuc cho thi nghiém sau.

3.2 Xdc dinh hogt tinh khang ndm
Phytophthora sp. ¢ diéu ki¢n phong thi
nghiém

* Ban kinh n@m Phytopthora sp. phéat trién: Qua
cac thoi diém khao sat tir 1 — 8 NSKC & cac
nghiém thic xir Iy déu cho kha ning Gc ché sy
phét trién cua nAm Phytopthora sp. thé hién qua
ban kinh nam bi ¢ ché c6 khac biét théng ké y
nghia 1% 1an nhau va so véi d6i chang — BC
(Bang 3.3 va Hinh 3.2). O nghiém thirc Nano Ag
— Chitosan cho hiéu qua wrc ché nam tét nhat, duy
tri 6n dinh trong sudt thoi diém khao sét vai béan
kinh nim (¢ ché tir 4,18 — 7,41 mm khéc biét so
véi cac nghiém thirc con lai. Riéng ¢ nghiém thac
Oligo — Chitosan cho hiéu qua wc ché nam véi
8,06 — 11,99 mm thap va khac biét vgi Chitosan
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(8,71 — 13,96 mm) va cao nhat & nghiém thirc
Mancozeb véi 9,03 — 15,6 mm ké tir 5 — 8 NSKC.
Két qua chung to cac nghiém thic c6 bo sung
Chitosan cho hiéu qua trc ché nam tt va én dinh
trong sudt thoi diém khao sat, dac biét Nano Ag
— Chitosan cho hiéu qua tc ché nim tdt nhat, ké
dén Oligo — Chitosan, Chitosan va kém nhit &
Mancozeb.

* Higu luc khang nAim (HLKN) Phytopthora
sp.: Két qua ¢ Bang 3.4 cho thay nghiém thiic
Nano Ag — Chitosan cho HLKN cao nhét 9,48 —
81,18% va khac biét thong ké y nghia 1% so véi
céc nghiém thirc con lai ké tir 1 — 8 NSKC. Riéng
& nghiém thuac Oligo — Chitosan c¢d HLKN tu
5,42 — 69,57% cao hon va khac biét vgi Chitosan
(5,14 - 64,55%) va nghiém thac Mancozeb c6
HLKN tir 4,33 — 60,39%. Két qua chimng té Nano
Ag — Chitosan cho HLKN tét nhat, ké dén Oligo
— Chitosan, Chitosan va kém nhét & Mancozeb.
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Bang 3.3: Sw phat trién ciia nAm Phytopthora sp. & cac nghiém thirc qua cac ngay sau khi cay
(NSKC)

Ban kinh (mm) nam Phytopthora sp. bi wc ché qua cac NSKC

Nghi¢gm 1 2 3 5 5 6 7 8
thirc NSKC NSKC NSKC NSKC NSKC NSKC NSKC NSKC

Chitosan 4,380 5,600¢ 6,75" 8,10° 8,71°¢ 11,15°  12,88° 13,96°

Oligo -

Chitosan ~ 436" 539  621° 738" 806 9550 10,467 11,99

Nano Ag —
Chitosan 4,18° 4,75¢ 4,98¢ 5,29¢ 5,86¢ 6,73° 7,088 7,41¢

Mancozeb 4,41° 5,66° 6,90° 8,44P 9,03° 12,81° 13,90  15,60°

bC 4,612 13,18*  17,45% 20,452 25,952 31,392  34,49* 39,39°
CV (%) 11,3 12,2 12,3 17,1 11,7 12,2 11,2 11,3
Ml"rc y ** *x ** ** *x *x ** **
nghia

Céc s trong cling mét cét duroc theo sau bdi mét hogc nhiéu chir cai giong nhau thi khdng khac biét
qua phép kiém dinh Duncan. **: khac biét ¢ mitc y nghia 1%.

Oligo -Chitosan

Nano Ag - Chitosan

béi chung

Hinh 3.2: Sy phat trién ciaa nAm Phytopthora sp. & cac nghiém thirc qua 5 NSKC

72



AGU International Journal of Sciences — 2025, Vol. 34(1), 67 — 75

Bang 3.4: Hiéu lwc khang nam Phytopthora sp. & cac nghiém thirc qua cac ngay sau khi cay

(NSKC)
Nghiém Hiéu luc (%) khang nam Phytopthora sp. qua cac NSKC
thic 1 2 3 4 5 6 7 8
NSKC NSKC NSKC NSKC NSKC NSKC NSKC NSKC

Chitosan 5,14° 57,51°  61,32¢ 60,20° 66,43° 64,47° 62,67° 64,55°
Oligo -
Chitosan 5,420 59,10° 64,39  63,89® 68,93 6957° 69,66° 69,57°
Nano Ag -
Chitosan 9,482 63,942  7147% 74,022 77,41* 7857% 79,49% 81,18°
Mancozeb 4,33° 57,04°  60,46° 58,53° 65,22¢ 59,18¢ 59,69¢ 60,39
CV (%) 25 11,2 11,3 13,4 10 11,4 10,7 10,7
Ml'l,c )’, nghi’a ** ** *%* ** ** *% *% *%

Céc so trong cling mét ¢t duroc theo sau béi mét hodc nhiéu chir cai giong nhau thi khdng khac biét
qua phép kiém dinh Duncan. **: khac biét ¢ mitc y nghia 1%.

Theo nghién ctu cua Lé Quang Luén va cs.
(2014) ciing di cho thay hiéu lyc khang nim cua
ché pham bac nano phu thugc rat I6n vao kich
thudc hat bac nano trong ché pham. Kich thuéc
hat cang nho thi hiéu luc khang ndm cang tét. Do
Chitosan, Oligo — Chitosan va Mancozeb c6
phan tu lugng 16n hon Nano Ag — Chitosan (5
nm) nén hiéu lyc khang ndm cia Nano Ag —
Chitosan tét hon (Phu va cs., 2010). Nhiéu
nghién ctru khac cling da chitng minh bac nano
c6 kha nang diét nam khuan rat tét véi liéu luong
thip (Panacek va cs., 2006). Cac nha khoa hoc
cho rang, nano bac c6 thé di qua mang té bao vi
khuan vao bén trong té bao va phan ung voéi
nhoém sunfuahydrin - SH cua phén toc enzyme
chuyén hoa oxy, vo hiéu hda men nay dan dén
tic ché qua trinh hd hap caa té bao vi khuan (Cu
Thi Viét Nga va cs., 2016). Nano bac c6 kha
ning ¢ ché sy phat trién cua nim bénh 1a nho
su chuyén hoa tir AgP thanh ion Ag* tin cong
dong thoi nhiéu vi tri trong té bao vi sinh vat, vo
hiéu héa cac té chirc chirc ning quan trong trong
té bao, 1am anh huong dén qué trinh tong hop
thanh té bao, qué trinh van chuyén céc chat qua
mang, tong hop va dich ma axit nucleic (RNA,

DNA), tong hop protein ciing nhu van chuyén
dién tr qua mang. lon bac c6 ai luc manh d6i voi
cac nhom chirc mang dién tich &m trén phén tir
sinh hoc, d6 1a cac nhom -SH, -COOH, PO4* va
cac nhém chire tich dién am khéc phan b khip
trong té bao vi sinh vat (Shudharshan va cs.,
1992; Huang va cs., 2009). Chinh phan tng lién
két d6 da 1am thay di cAu tric cia cac dai phan
ttr, 1am ching tré nén mat tac dung trong té bao
(Sahar, 2014).

Nhu vay, & ndng do 40 ppm cho thay hoat chat
Nano Ag —Chitosan c6 kha ning wc ché sy phét
trién nAm Phytopthora sp. tot va 6n dinh nhét so
v6i cac nghiém thic con lai trong sudt 1 — 8
NSKC.

4. KET LUAN VA KHUYEN NGHI

O diéu kién phong thi nghiém, str dung Nano Ag
— Chitosan & nong d6 40 ppm va 60 ppm cho kha
ning dbi khéng cao vai nim Phytopthora sp. gay
bénh chay 14 khoai mén cao hon ndng do 20
ppm. Xir Iy Nano Ag — Chitosan & nong do 40
ppm cho ban kinh ¢ ché nim 4,18 — 7,41 mm
va hiéu lyc khang niam (9,48 — 81,18%)
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Phytopthora sp. tot va on dinh nhat kéo dai dén
8 ngay sau x ly.

Tiép tuc khao sét kha nang phong tri bénh chay
l4 khoai mon caa ché pham chira Nano Ag —
Chitosan ¢ ndng do 40 ppm so Véi cac hoat chat
khéng ndm khac & diéu kién nha lugi va ngoai
dong.
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