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Abstract

Collar rot is a devastating disease caused by the soil-borne pathogen Aspergillus niger, which significantly
impacts groundnut production worldwide. The long-term persistence of this fungus in the soil can diminish the
effectiveness of synthetic fungicides. In this study, a compound made of Chitosan oligosaccharide 1000 pPM
(COS 1000 ppm) combined with Silver nanoparticles 50 ppm (AgNPs 50 ppm) and Copper ions 500 ppm (Cu
500 ppm) was tested for its antifungal activity against A. niger. The results showed that concentrations of the
AgNPs, Cu®*/COS nanoparticles compound ranging from 1 to 5% effectively inhibited the growth of A. niger in in-
wtro conditions, achieving complete inhibition (100%). Additionally, in net-house conditions, applying the AgNPs,
Cu**/COS nanoparticles at a concentration of 1% either one time (one day before inoculation) or two times (one
day before and one day after inoculation) reduced the disease rate from 100% to between 0% and 4.44%
compared to the control group. Therefore, AgNPs, Cu®/COS nanoparticles appear to be a promising high-tech,

safe, and effective solution for preventing collar rot disease in groundnut caused by the fungus A. niger.
Keywords: Aspergillus niger, COS, nanoparticles, Collar rot, groundnut.

1. DAT VAN BE

Lac (Arachis hypogaea), con dugc goi la dau
phéng, la moét loai thwc vat thuéc ho Dau
(Fabaceae), dwgc trong tir Nam My dén Chau
Au, Chau Phi va Chau A (Arya et al., 2016; Le
et al., 2018). Lac 1a mét loai cay lay dau quan
trong trén toan thé gi¢i va da dwoc st dung
roéng rai lam thirc an chdn nuéi va thuwc pham
(Lora et al., 2019).

Bénh hai 1a mbi de doa chinh di v&i san
Xuat lac trén toan thé gio¢i. Mot loat cac loai
bénh, chdng han nhw théi than, ri sat, dém 14,
thdi canh va qua, bénh cay con, tuyén trung va
bénh do vi-rat, da anh hwéng tiéu cwc dén ning
suét cay trong (Janila et al., 2013; Le et al,
2018). Tai Viét Nam, trong sé céac cay trong
coéng nghiép ngén han, lac da dwoc trong tir 1au
va duoc coi la cay trong lay dau quan trong
nhat vé dién tich san xuat, nang suat va xuét
khau, déng goép Ién vao tdng gia tri xuat khau
néng san clda cad nwédc. Nam 2019, lac dwoc
trdng trén dién tich 177.040 ha vé&i tbng san
lwong woéc tinh 1a 438.860 tdn (FAO 2021).
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Riéng tai Quang Tri va thanh phd Hué, dién tich
tréng lac duy tri & mic khodng 3.000 ha méi
tinh, v&i san lwong dat khoang 5,6 nghin
tAn/nam & Quang Tri va 3,8 nghin tAn/nam &
thanh phd Hué (Téng Cuc Thdng ké (2024).
Nhém bénh gay thiét hai nghiém trong nhéat 1a
bénh cé ngudn gbc trong dat va truyén qua hat
giébng nhw Aspergillus spp, Sclerotium rolfsii,..
chung gay thiét hai vé nang suét, l1am chét cay
con trén ddng rudng va tham chi tiét doc té trén
san pham gay bénh nguy hiém cho con ngudi
va vat nudi. Theo D6 Tan Diing, bénh héo ri
géc mbc den lac do ndm Aspergillus niger
Tiegh, la mét trong ba tac nhan gay bénh héo ri
chét cay rat phé bién va cé tac hai nghiém trong
& nhirng vung tréng lac tai Viéet Nam. Bénh héo
rii géc mbc den dwoc bao céo 1a van dé nghiém
trong nhét, lam gidm trung binh tir 13 dén 52%
tdng nang suat hoac cé thé Ién t&i 93,6% & mot
sb khu vuc (Nguyen et al., 2023). Triéu chirng
ban dau cta bénh 1a cac ddm nau trén than va
ré. Cay bi nhiém bénh coi coc va héo dét ngot.
(0] nhirng cay bi nhiém bénh nang, cac mé bi
nhiém bénh c6 biéu hién d6i mau nau va thbi
riva, va c6 thé nhin thay nhiéu bao t& phan mau
nau sam va den trén bé mat cGa cac bd phan bj
anh huwdng. Cudi cung, cay bi yéu va chét
(Nguyen et al., 2024).
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Thudc diét nAm hoéa hoc da dwoc st dung
rong rai dé kiém soat tdc nhan gay bénh nim
héo rii géc mbc den trén cay lac. Tuy nhién, viéc
st dung thuéc diét nAm héa hoc cé doc cap tinh
ho&c man tinh s& &nh hwédng tiéu cwc dén cac
sinh vat trong tw nhién (Okigbo, 2016). Viéc s
dung réng rai thuéc diét ndm hoa hoc ciing gay
ra nhitng lo ngai vé strc khde cong dong va hé
sinh thai (Rao va Nnaji, 2017). Hon nira, viéc s
dung thubc diét nAm hoa hoc ciing da phat trién
va hinh thanh tinh trang khang thuéc diét ndm
gay bénh thuc vat. Do dd, nhiéu loai thudc diét
ndm duwoc T chirc Y té Thé gi¢i (WHO) phan
loai 14 héa chat nguy hiém va dang bi loai bd &
nhiéu quéc gia trén toan thé gisi (Li et al., 2016).

Ngay nay, véi sw tién bd trong cdng nghé
nano, mét sd lwong I&n vat liéu nano dang xuét
hién véi cac tinh chat déc dao da mé ra rat nhiéu
rng dung va co héi nghién ctru (Sharma et al.,
2009). Vat liéu nano c6 nhiéu tac dung va dwoc
st dung trong Iinh vwec néng nghiép, dac biét l1a
trong viéc quan ly bénh hai cay tréng. Nhiéu bao
cado khoa hoc va bang sang ché dwoc coéng bd
trong Iinh vwc nay cho thay sy tién bd cla cong
nghé nano trong bao vé cay tréng va quan ly dich
bénh (Parisi et al., 2015). Chitosan va COS la
mot polymer sinh hoc, gébm cac don vi cua
glucosamin va N-acetylglucosamin lién két v&i
nhau qua cau néi B-1,4-glucosite. Chitosan va
COS c6 kha nang khang cac loai vi khuén,
virus, ndm bénh trén thwc vat ma khéng gay 6
nhiém méi trwdéng, do vay chitosan rat hiru ich
trong viéc sdn xuat cac loai ndng sdn va rau
qua sach (Luan et al., 2006). Bén canh do, cac
nghién ctu cho thay, hat nano bac c6 thé kiém
soat cac loai Colletotrichum trong 6ng nghiém
va bénh than thu & cay tiéu trén ddng rudng
(Lamsal et al., 2011).

Viéc st dung két hop COS va mét s6 loai
nano va&i hoat tinh doi khang manh trong phong
chéng pénh cho cay trong dac biét la bénh héo ri
goc moc den trén cay lac la giai phap nham giam
bot sw plju thuc}c vao cac hoda chat dég hai, va
huwdng dén nén néng nghiép an toan, bén virng,
than thién véi méi trrdng.

2. PHUONG PHAP NGHIEN CcUrU

2.1. Vat liéu nghién cru

- Ngudén ndm: Mau phan lap ndm Aspergillus
niger ttr cay lac bi bénh héo rii géc méc den tai
Hué do phong thi nghiém céng nghé enzyme va
protein, Vién Céng nghé sinh hoc, Dai hoc Hué
cung cap. Day 1a mau ndm dwoc phan lap tir cay
lac bi bénh héo ri lac tai Hué va da dwoc dinh
danh bang dac diém hinh thai, quy tdc Koch va
sinh hoc phan ti.

- Céc loai nano va COS dwoc cung cép boi
Khoa héa, Trwérng Dai hoc Khoa hoc Hué

- Gibng lac L14 s dung trong thi nghiém
nha lwei

- Thoi gian nghién cru tir thang 11/2024 dén
thang 9/2025 tai phong thi nghiém cdéng nghé
enzyme va protein, nha lwéi, Vién Cong nghé
sinh hoc, Dai hoc Hué.

2.2. Phwong phap nghién ciru

2.2.1. Nghién ctru &nh hudéng cda néng do
céc ché phdm nano khéac nhau dén sw sinh
trudng cta ndm A. niger

Thi nghiém dwoc tién hanh trong dia peptri
véi 10 cong thire, trong d6 cong thirc 1 1a dbi
chirng (khéng str dung nano), 9 coéng thirc con
lai twong (rng v&i cac loai nano & cac néng dd
khac nhau (1, 3, 5%). Méi cong thirc duwoc b tri
nhac lai 5 lan.

Bang 1. Cac cong thirc thi nghiém

Cong thirc Ché phdm st dung Nong d6 (%)
CT1 Khéng st dung nano (ddi chirng) -
CT2 COS (1000 ppm) 1
CT3 COS (1000 ppm) 3
CT4 COS (1000 ppm) 5
CT5 COS (1000 ppm) + AgNPs (50 ppm) 1
CT6 COS (1000 ppm) + AgNPs (50 ppm) 3
CT17 COS (1000 ppm) + AgNPs (50 ppm) 5
CT8 COS (1000 ppm) + AgNPs (50 ppm)/Cu”* (500 ppm) 1
CT9 COS (1000 ppm) + AgNPs (50 ppm)/Cu”* (500 ppm) 3
CT10 COS (1000 ppm) + AgNPs (50 ppm)/Cu®* (500 ppm) 5
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Mbi trudng PDA cé bd sung dung dich nano
véi cac néng d6 1, 3 va 5%. Céac khoanh gidy loc
c6 dwong kinh bang nhau dwgc ngadm trong
dung dich bao t&r ndm A. niger trong 5 phat dwoc
cly vao trung tam dia pétri (@=9cm) chra méi
trdng, nudi cay trong didu kién nhiét do 28°C.

Thoi gian theo d&i: Do dwdng kinh tdn ndm A.
niger sau 5 va 7 ngay nuéi ciy. Kha nang ¢ ché
ndm clia nano dwoc xac dinh theo céng thirc
Abbott (1925)

HLUC (%) = ((D-d)/D) x 100

Trong dé: D (mm) la dwdng kinh khuan lac
nadm trén moéi trudng PDA khoéng bd sung nano
(d6i chieng); d 1a dwérng kinh khuan lac ndm trén
méi trwrng PDA c6 bb sung nano & cac néng do
khac nhau.

2.2.2. Th nghiém khd ndng trc ché bénh
trong diéu kién nha Iuéi

St dung ché phdm AgNPs,Cu?*/COS & ndng
dd 1% dé tiép tuc danh gia khd nang Gc ché
bénh héo rii gbc méc den hai lac trong diéu kién
lay nhiém nhan tao.

Chuén bi cay lac thi nghiém: Dét thit nhe
duwoc xt ly véi voi, trén déu véi phan hivu co vi
sinh, phan NPK, sau d6 cho lwong dat bang
nhau (5kg) vao cac chau nhwa cé kich thirc
35x30%x30cm. Méi chau dwoc gieo 5 hat lac. Cac
chau dwoc dat trong nha lwéi, cung diéu kién va
duwoc twdi lwvgng nwéc nhu nhau.

Nam A. niger: Puoc nudi ciy trén méi trwong
PDA trong 7 ngay dé tao bao t&. Thu bao t&r ndm
bang cach cho 10 mL nwéc cét vo trung vao dia
petri chira nguébn ndm dang phat trién, thu 14y
bao t& ndm va cho qua vai loc 2 16p vo tring
nham loai b soi nAm, xac dinh mat s6 ndm bang
budng dém hoéng cau va hiéu chinh mat s6 dat
1,6 x 10° bao tt/mL. Huyén phti sau khi chuén bj
xong dwoc thém vao 1%. Tween 80 theo thé tich
trwéc khi s dung dé 1ay nhiém bénh nhan tao.

Cong thirc thi nghiém: Thi nghiém duoc bd tri
hoan toan ngau nhién véi 4 cong thire, 3 1an 13p lai,
méi 13p lai dwoc thwe hién trén 3 chau, méi chau
gieo 5 hat lac, tat cd cac chau dwoc dat trong nha
lwéi, giai doan 4-5 l& (Sau gieo 20 ngay) bat dau
thwe hién thi nghiém, cac cong thirc gdm:

Céng thirc 1: Khéng phun ché phdm nano
(Béi chirng).

Co6ng thire 2: Phun ché phdm nano & 1 ngay
trwéc nhiém bénh.

32

Cong thire 3: Phun ché phdm nano & 1 ngay
sau nhiém bénh.

Cong thire 4: Phun ché phdm nano & 1 ngay
trwdc nhiém bénh va 1 ngay sau nhiém bénh

Viéc danh gia hiéu qua phong chéng bénh
héo rii lac trong diéu kién nha lwéi cla ché pham
AgNPs,Cu**/COS & ndng dd 1% duoc tién hanh
theo TCVN 13268-2:2021 dwgc Ban hanh theo
Quyét dinh s6 1501/QD-BKHCN ngay 08/6/2021
cua B6 Khoa hoc va Céng nghé.

Cay lac & giai doan 4-5 |4, & cong thirc ddi
ching, phun 20 mL huyén phu bao t& ndm/chau
véoi mat do 1,6 x 10° bao ter/mL, phun w6t déu
toan bd gbc cay va dat xung quanh gbc vao luc
chiéu mat. Cac cong thirc khdo nghiém duwoc
thwe hién twong tw nhw cong thire déi chirng 1a
phun huyén phu bao t& ndm, tuy nhién khac v&i
coéng thirc dbi chirng, cong thirc khdo nghiém
dwoe phun 20 mL ché phdm AgNPs,Cu**/COS &
néng dd 1% cho mdi chau va phun wét déu lén
toan bd gbc cay va dat xung quanh gbc theo
tirng thoi diém cla cac cong thire twong tng.

- Chi tiéu theo do6i

Xac dinh ty 1& bénh (TLB) tai 5, 7, 14 va 21
ngay sau sau khi xtr li nano.

Cong thire tinh: TLB (%) = (Téng sb cay bi
bénh/Tbng sb cay diéu tra) x100

2.2.3. Xtr ly s6 liéu

Sé liéu thi nghiém dwoc x@ ly trén phan mém
MS Excel va kiém dinh thong k& ANOVA bang
phan mém Statistix 10.0

3. KET QUA NGHIEN CU’U VA THAO LUAN

3.1. Kha nang trc ché dwong kinh tan nam
Aspergillus niger ctia cac loai nano khac nhau

Két qua do dwong kinh tdn ndm A. niger gay
bénh héo rii gbc mébc den hai lac & cac ndng dd
nano khac nhau (bang 2).

O 5 ngay sau cdy nam: dwong kinh tan ndm
A. niger dao doéng tir 0,0 dén 49,3 mm, trong d6
dwong kinh 1én nhét 14 & cong thire ddi ching,
dwong kinh nhd nhat & tt cd cac ndng do ché
pham AgNPs,Cu2+/COS va c¢cong thoc
AgNPs/COS néng dd 3 va 5%. T4t ca cac ndng
dd nano trong thi nghiém déu c6 dwéng kinh tan
ndm nhd hon céng thirc ddi chirng. Trong do
AgNPs,Cu”**/COS cé dwéng kinh tan ndm thap
hon cac céng thirc con lai & mirc sai khac co y
nghta théng ké.
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Bang 2. Bwéng kinh tan nam héo rii gé¢c méc den & cac néng dé nano khac nhau
sau 5 va 7 ngay nudi cay trén méi trwong PDA

R R DPuwdng kinh tdn ndm (mm)
0,
Ché phdm nano Nong do (%) 5 NSCN 7 NSCN
PGi ching - 49,3 80,07
1 28,1° 41,9°
COoS 3 18,9° 35,2°
5 13,4° 16,5°
1 1,4° 2,2°
AgNPs/COS 3 0,0 0,0
5 0,0 0,0
1 0,0 0,0
AgNPs,Cu?*/COS 3 0,0 0,0
5 0,0 0,0
LSDo0s - 4,83 6,02

Ghi cha: Trong cung 1 cézf a,b,c...biéu thi mirc dé sai khéc gitka cac céng thirc céd y nghia & mirc

0,05. NSCN: Ngay sau céy ném.

O 7 ngay sau cdy ndm: dwong kinh tan ndm
dao déng tir 0,0 dén 80,0 mm, cac cong thirc cbd
sw khac nhau & mdrc ¢ y nghia thdng ké. Trong
do cong thirc dbi chirng c6 dweng kinh tdn ndm
cao nhat. Trong tat cad cac cong thirc si dung

A \_ ,J)B

nano, néng d6 cang tang, dwong kinh tadn ndm
cang nhé. Trong cac loai nano thi nghiém,
AgNPs,Cu*/COS cho dwdng kinh tan ndm thap
nhéat & tat c& cac nong do thi nghiém, tiép dén la
AgNPs/COS, va cubi cung la COS.

Hinh 1. Anh huwéng clia cac ndng do ché phdm COS dén sy phat trién clia tan ndm A. Niger
sau 7 ngay nudi cay (A. Boi chirng; B. Nong dd 1%; C. Nong d6 3%; D. Nong d6 5%)

Hinh 2. Anh hwéng clia cac nong dé ché pham AgNPs/COS dén sy phat trién clia tdn ndm A. niger
sau 7 ngay nudi cay (A. Boi chirng; B. Nong dd 1 %; C. Nong d6 3%; D. Nong d6 5%)
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Hinh 3. Anh hudng clia cac ndng do ché phdm AgNPs,Cu®*/COS dén s phat trién ctia tan ndm
A. niger sau 7 ngay nudi cdy (A. Dbi chirng; B. Nong dd 1%; C. Néng dd 3%; D. Nong do 5%)

3.2. Hiéu lwc rc ché chia cac nano dén ndm héo rii géc mébc den clia cac néng dd nano

gay bénh héo rii gbc méc den

Hiéu lwc &c ché ndm A. niger gay bénh

dwoc xac dinh dwa vao duéng kinh tdn ndm
(bang 3).

Bang 3. Hiéu lwc trc ché cua cac nano do6i véi ndm A. niger sau 5 va 7 ngay
nudi cay trén méi trwong PDA

Ché pham nano Néng d6 (%) Higu lurc e che (%)
5 NSCN 7 NSCN
1 43,00° 47,63°
coSs 3 61,66° 56,00°
5 72,82° 79,38°
1 97,16™ 97,25%
AgNPs/COS 3 1007 1007
5 100° 1007
1 1007 100°
AgNPs,Cu?'/COS 3 100° 1007
5 100° 100°
LSDy,0s - 4,56 4,91

Hiéu lwc & 7 ngay sau cdy ndm cho thay
AgNPs,Cu*/COS dat cao nhat vai hiéu lyc dat
100% & tAt ca cac ndng dd thi nghiém. Tiép dén
la AgNPs/COS & nE“)ng dd 3 va 5% cho hiéu luwc
cao, tvong dwong AgNPs,Cu®*/COS. Riéng ndng
ddo 1% cho hiéu lwc rc ché ndm dat kha cao
97,25%. Nano chitosan c6 hiéu lyc dao déng tw
47,63- 79,38%, nE“)ng dd cang tang hiéu lyc trc
ché cang tang, va dat cao nhat & ndng do 5%.

Nhw vay, AgNPs,Cu®*/COS c¢6 kha niang trc
ché sy phat trién dworng kinh tan ndm A. niger,
kha nang trc ché nay tét nhat & moi truorng PDA
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c6 bd sung 1, 3 va 5% AgNPs,Cu®*/COS (Hinh
3). Nhiéu nghién ciru trwéc day da cho thay sw
két hop chitosan oligosaccharide v&i cac loai
nano cho hiéu lyc cao trong wc ché vi sinh vat
gay bénh cay tréng. Chitosan két hop véi nano
bac cho khd ndng khang cao ndm Fusarium
oxysporum trong nghién ctru in vitro (Krishnaraj
et al., 2012). Nano déng trén nén oligochitosan
c6é tac dung khang ndm Pyricularia oryzae rét
manh mé& (Nguyén Thi Thu Thdy va Nguyén
Thanh Hai, 2017). Gajbhiye et al., 2009 nghién
clru cac hiéu trng két hop cua fluconazole va
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nano bac cho hoat tinh khang ndm Phoma
glomerata, Phoma  herbarum, Fusarium
semitectum, Trichoderma sp. va Candida
albicans bang ky thuat dia khuéch tan. Mot
nghién ctru cho thay s dung nano déng-bac cé
kha nang tc ché sy phat trién cia ndm
Alternaria alternate va Botrytis cinerea phan lap
tr cay khoai tay va trai dau tay. Theo tac gia cac
hat nano sé& gay ra cac bién déi sinh hoc v6i vi
sinh vat bao gdm thay déi ciu tric va chirc ndng
clia mang té bao (Sahar M. Ouda, 2014).

2.3. Hiéu qua phong chéng bénh héo rii
géc mbc den hai lac cua AgNPs,Cu®*/COS
trong diéu kién nha lwéi

2.3.1. Ty Ié bénh

Két qua khao sat hiéu qua phong bénh héo rii
gbc méc den hai lac dwoc trinh bay & bang 4 va
hinh 4. Két qua thi nghiém cho thay & tat ca cac
cong thire xtv 1y ché phdm AgNPs,Cu®*/COS déu
c6 kha n&ng han ché nhiém bénh vuot troi so véi
déi chirng théng qua ty 1& bénh.

Bang 4. Ty lé bénh héo rii géc méc den hai lac cuia cac céng thirc thi nghiém
trong diéu kién nha lwéi

STT | Géng thic Ty 18 bénh héo ri gbc méc den hai lac (%)

5 NSP 7NSP 14 NSP 21 NSP
1| CT1 (Phun nuéc cét) (d/c) 53,337 86,67° 100° 100°
2 | CT2 (Phun nano & 1 NTN) 0,00° 4.44° 4.44° 4.44°
3 | CT3 (Phun nano & 1 NSN) 0,00° 11,11° 20,00° 20,00°
4 | CT4 (Phunnano & 1 NTN va 1 NSN) 0,00° 0,00° 0,00° 0,00°

(Ghi chu: NTN: Ngay trurée nhiém bénh; NSN: Ngay sau nhiém bénh; NSP: Ngay sau phun)

O thoi diédm 5 NSP: Céng thirc dbi chirng
(khéng x& ly nano) cé ty 1& bénh dat cao nhét
va cao hon cac cong thiec xt¢ ly nano & mirc
sai khac c6 y nghia thdng ké. Cac cong thirc
x& ly nano & cac thdi diém khac nhau khéng
cé sy sai khac cé y nghia thdng ké va déu
chwa xuét hién bénh.

O thoi diém 7 NSP, cac cong thirc xo Iy
AgNPs,Cu2+/COS c6 ty & bénh thdp hon cong
thirc dbi chirng & mure sai khac cé y nghia thdng
ké. Ty lé bénh & cac cong thirc CT2 va CT3 co
xu hwéng tang cham va cé ty 1é bénh dao déng
trong khoang 4,44 — 11,11%. Riéng cong thic
CT4 bénh van chwa xuét hién trén cac chau thi
nghiém, ty |&€ bénh dat 0%.

O thoi diém 14 NSP, Trong dé cong thirc 4
phun nano chitosan 2 ty 1& bénh van & 0%. Céng
thirc ddi chirng co ty 1& bénh dat 100%. Ty lé
bénh & cong thirc CT2 khong tang, nhwng &
coéng thirc CT3 tiép tuc ting va ty 1& bénh dat
20,0%. O thoi diém 21 NSP, ty 1& bénh & cac
cong thirc khoéng cé sw thay dbéi so véi thdi diém

14 NSP. Nhw vay, ty |& bénh héo ri géc mébc den
hai lac & cac coéng thic phun ché pham
AgNPs,Cu2+/COS da cé hiéu qua tét trong phong
trir bénh héo ri lac, hiéu lwc kéo dai dén 21 ngay
sau phun. Trong dé céng thirc phun ché pham
AgNPs,Cu**/COS 1 1an (trwdc nhidm bénh 1
ngay) va 2 1an (trwéc va sau nhiém bénh 1 ngay)
c6 hiéu qua phong trir bénh héo rii géc mbc den
twong dwong nhau va dat cao nhét.

M6t nghién ctru cho thdy s dung ché pham
nano bac cé kha ndng kiém soat hiéu qua bénh
chdy nhwa den than do ndm Phoma
cucurbitacearum gay ra trong khoang tir 74-86%
(Chu Trung Kién va Nguyén Thi Lan Anh, 2021).
Hiéu ng kich khang bénh dao 6n chay la do
ndm Pyricularia grisea cOa chitosan va
oligosacharide dbi v&i cay lta da dwoc thuc hién
va cong bd (Rodriguez et al., 2007). Theo két
qua nghién clru cla Prapagdee et al. (2007), khi
phun qua la dung dich chitosan da giam ty lé
bénh chét nhanh do ndm Fusarium solani gay ra
trén cay dau nanh.
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Hinh 5. Thi nghiém thir nghiém ché pham AgNPs, cu? /COS phong chdng bénh héo rii gbc
méc den hai lac trong nha luwdi (A. Phun AgNPs, Cu*"/COS 1 ngay trwdc nhiém bénh,
B. Ddi chirng, C. Phun AgNPs, Cu*'/COS & 2 thoi diém)

4. KET LUAN

Trong ba loai nano th&r nghiém, ché pham
AgNPs,Cu”*/COS c6 hiéu lwc trc ché tét nhat &
tit cd cac ndng do, tiép dén ché pham
AgNPs/COS c6 hiéu lyc trc ché cao & ndng do 3
va 5%. O ndng d6 1% cha ché phdm
AgNPs,Cu**/COS hoéc & ndng do 3% cla ché
phdm AgNPs/COS trén méi trwéng PDA, hiéu
lwe e ché sw phat trién cha tan ndm A. niger dat
100%. Trong nha lwdi, két qua nghién clru kha
néng phong chdng bénh héo rii gbc mébc den hai
lac d& xac dinh khi x& ly ché pham
AgNPs,Cu?'/COS & ndng d6 1% & 1 thori diém (1
ngay trwéc khi 1d8y nhiém bénh) hodc & 2 thoi
diém (1 ngay trwdc khi lay nhiém bénh va 1 ngay
sau khi lay nhiém bénh) da lam gidm ty 1& bénh
va chi s6 bénh nhiéu nhét so vé&i déi chirng.

Lo cam on: Nghién clru nay dwoc tai tro béi
Quy Phat trién khoa hoc va cong nghé Québc gia
(NAFOSTED) trong dé tai ma sb 104.06-2021.60.
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