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HIEU QUA CUA VAT LIEU NANO BAC LEN NAM CURVULARIA LUNATA
GAY BENH DOM LA PHAN LAP TREN GIONG SEN TRANG (NELUMBO
NUCIFERA) TRONG TAI THUA THIEN HUE

Nguyén Quang Hoang Vii', Hoang T4n Quang', Hoang Thi Kim Héng?*
7Vién Coéng nghé Sinh hoc, Pai hoc Hué
2Khoa Sinh hoc, Truong Pai hoc Khoa hoc, Pai hoc Hué

TOM TAT

Nghién ctru nay tién hanh nham xéac dinh dbi tugng gy bénh dbm 14 trén cay Sen Tring trong tai Thira Thién
Hué va nghién ctu hi¢u qua khang nim trong diéu kién in vitro cua vat liéu nano bac. Qua trinh thu thap mau,
phan 18p trén moi truong Potato Dextrose Agar (PDA) cho thay tan ndm ban dau c6 mau xam nhat sau do
chuyén thanh mau xanh dam, khuan ty moc thang, mau nau sam, co hinh vong cung va khong phan nhanh. Bao
tir co dang oliu, hinh méc cau, vach nhan, mau nau sam, 3 - 4 ngin, co kich thudc khoang 20 - 25 um x 8,5 - 12
um. Pinh danh bang ky thuat sinh hoc phan tir v&i cip moi ITS1-ITS4 cho thidy nam gy hai 1a Curvularia
Iunata. Theo hiéu biét cua ching t6i, day la bao cao dau tién vé nam Curvularia lunata giy bénh dém 14 trén cay
Sen Trang (Nelumbo nucifera) & Viét Nam. Két qua thir nghiém danh gia kha nang khang ndm trong diéu kién in
Vitro béng cach str dung vat liéu nano bac dugc tién hanh khao sat & 5 néng do: 0,1 mg/L, 1 mg/L, 10 mg/L, 20
mg/L va 30 mg/L. Ca 5 ndng do nano bac déu cho thiy kha ning trc ché nam bénh, véi hiéu luc tc ché tang dan
tuong tmg voi sy gia ting nong do nano bac. Xir Iy nano bac ¢ nong d6 20 mg/L hiéu luc trc ché nAm Curvularia
Iunata 1én dén 68,32% va 61,47% tuong tung & thoi diém 3 ngay va 5 ngay theo doi, nong do 30 mg/L hiéu lyc
trc ché 1én dén 91,37% va 93,21%. Nhu vdy, vat liéu nano bac thuc sy c¢6 hiéu qua trong viéc trc ché sy sinh
truong cua loai ndm Curvularia lunata giy bénh dém la va c6 tiém ning img dung nhu mot giai phap xanh dé
kiém soat bénh hai thuc vat.

Tir khéa: bénh dém 14, Curvularia lunata, khang nim, nano bac, Nelumbo nucifera, Thira Thién Hué, sen tréng
MO bAU

Cay sen (Nelumbo nucifera) 1a mét loai thyc vat thly sinh da nién, c6 hoa dep, thanh khiét, 1a biéu tuong gén lién
v&i Phat Giao cung nhw van héa va lich sir. Bén canh gia tri Iam cénh, cay sen con c6 nhiéu gia tri kinh té cao e
sy da dang san phdm dic san dia phuong va cac yéu té lién quan dén canh quan sinh thai. Bac biét, trong sb
céac gidng sen & Thira Thién Hué thi giébng Sen Tréng (chi yéu la gibng Sen Trang Tret Lém), mét gidng sen ban
dia mang thwong hiéu dac trung vai hucrng thom dac trung, hat c6 mui vi ngon, ngot, bui va déo [1]. Tuy nhién,
do su canh tranh cla cac giong sen cao san duoc du nhép tlr cac vang mién khac vao trong & Hué, ciing nhu sw
6 nhiém cla céac song hd, rudng tréng sen tréng trong nhitng nam gan day da dan dan thu hep dién tich trong.
Thém vao d6, qua trinh sinh trwdng va san lwgng thu hoach sen chiju anh hwéng Ién béi tdc dong cla sau va
nam bénh thuc vat. Nam 2019, mét sé dién tich sen & Thira Thién Hué c6 hién twong chét, bénh véi ty 18 1on, co
nhiéu viing ty 1& chét 1&n dén 50 - 70 %, trong d6 dién tich sen chét tap trung nhidu nhét 1a & cac xa Phong Son,
Phong Hién va&i dién tich sen chét 1an lwot 1a 51 ha, 40 ha. Dé diét ngudn sau hai hay ndm, phwong thic x ly
dwoc ap dung phd bién hién nay la st dung cac loai thuéc diét ndm, thudc trir sau téng hop. Cac phuong thirc

gidi quyet nay thwang dan dén cac van dé vé khang thubc va gia tang chi phi xtr ly méi truo’ng do tan duv lvong
thudc con lai trong mai truérng, ngoai ra con tac dong khdng mong mudn dén cac doi twong ngoai muc tiéu.

Trong khi d6 céc vat liéu nano ndi |&n gan day vé&i nhiéu bao cao vé nhirng déc tinh khang khuén, khang ndm va
sw hiéu qua trong quan ly bénh hai, tiéu biéu la vat liéu nano bac (AgNPs) véi dac tinh khang khuan d&c trung va
dién tich bé mat Ién da dwoc minh ching va ting hiéu qua & lidu thap, hira hen s& cung cap mét giai phap thay
thé giup kiém soat bénh hai thuc vat, than thién véi mai trudng [2]. T nhirng ly do trén, chung téi nghién clru
tién hanh phan lap dinh loai mau bénh, va danh gia anh hu’cvng cua vét liéu nano bac véi ndm Curvularia lunata
gay bénh dbm 14 sen. Két qua cla nghién clru nay la co s khoa hoc can thiét dé c6 thé xay dyng bién phap
kiém soat bénh hai cay tréng khac nhau do ndm gay ra gitp khai thac téi da tiém n&ng kinh té, van héa cua gibng
Sen Trang tréng & Thiva Thién Hué.

NGUYEN LIEU VA PHYONG PHAP
Vat liéu thi nghiém:

Vat liéu nano bac duoc cung cAp bdi bo moén Vat ly chét ran, Khoa Vat Iy, Trwong Pai hoc Khoa hoc, Pai hoc
Hué, hat nano c6 dwong kinh tlr 4 - 5 nm. Vat liéu nano duoc tong hgp tir bac nitrat (AgNOs) va tac nhén khiv 1a
dich chiét tir 1a cay nha dam (Aloe barbadensis Miller). Nong dé dung dich nano bac goc la 40 mg/L.
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M&u bénh sen duoc thu tai rudng tréng Sen Tréng tai x4 Phong Hién, huyén Phong Dién, tinh Thiva Thién Hué.
Dia diém nghién clru:

Céc thi nghiém phan |ap duoc tién hanh tai phong thi nghiém Cong nghé Enzyme - Protein. Qua trinh tach chiét DNA,
dinh danh phan t& duoc tién hanh tai phong thi nghiém Céng nghé Gen, Vién Cong nghé sinh hoc, Dai hoc Hué.

Phwong phap
Phwong phéap diéu tra, thu thap mau

Thu thap: Cac mau sen c6 biéu hién bénh dém I& (chon cac mau cé vét bénh mai) dwoc thu thap tai cac rudng
tréng sen tai x4 Phong Hién, huyén Phong Dién, tinh Thira Thién Hué. Mau bénh thu nhan duoc dung trong tui
plastic, dan nhan, chuy&n vé phong thi nghiém va bado quan & 4°C dé tién hanh phan 1ap. Cac triéu chirng va biéu
hién bénh ciing dwoc ghi chép va ghi nhan bang hinh anh ngay tai diém thu mau dé so sanh, déi chiéu.

Théi gian diéu tra: Diéu tra dinh ky 7 ngay/lan & tuyén diéu tra trong khu vuc diéu tra.
Phwong phap phan lap ndm bénh
Phuwong phap phan Iap dwoc tién hanh theo Burgess va ddng tac gia (2008) [3]. Cac mau bénh thu thap duoc
rira sach béng nwéc, sau do tién hanh khir tring b& m&t mau qua cac buéc: ngam trong hdn hop dung dich natri
hypochlorite 1% va ethanol 10% (1 - 5 phdt), rdi rira lai bang nwéc cét vo trung. Cét nhd mé bénh thanh manh
nho kich thwéc 5 mm x 5 mm (chon vung rap gianh gitta mé bénh va mé khée). Bat cac manh mé vao mbi
trwdng thach khoai tay PDA (200 g khoai tay, 20 g D- Glucose, 15 g Agar) va tién hanh G cac dia & nhiét do 27
2°C trong vong 96 gior d& ndm bénh phat trién. Khi ndm dat dwdng kinh tdn ndm 1 - 2 cm, cy truyén sang moi
trwdng PDA méi. Lam thudn mAu ndm bang cach cay dinh sinh trwdng clia moét sei ndm tir méi trwdng cii sang
mdi trwong PDA mai.
Phwong phap dinh danh phan tir bang ky thuat PCR:
Tach chiét DNA: Mau dugc nghién trong CTAB buffer theo phuong phap ctia Doyle& Doyle (1987) [4].
Céac mau ndm thuan phan lap dwoc dinh danh bang cach khuéch dai véi cap primer ITS1 va ITS4.

ITS1 (forward): 5- TCCGTAGGTGAACCTGCGG-3';

ITS4 (reverse): 5-TCCTCCGCTTATTGATATGC-3'.

Phan (rng PCR duwoc thuc hién véi tdng thé tich 1a 50 pL, thanh phan mdi phan (ng bao gém: 25 uL Green
Master Mix 2X, 5 uL méi ITS 1F (10 pmol), 5 uL méi ITS 4R (10 pmol), 5uL DNA tdng sb (50 ng), 10 UL nuéc
MiliQ. Thwc hién chu trinh nhiét: 95°C/ 10 pht, tiép dén 1a 30 chu ky: 95°C/ 1 phat, 55°C/ 1 phat, 72°C/ 1 phat,
cubi cung 1a 72°C/ 10 phat. San phdm PCR dwoc xac nhan béng dién di trén gel agarose 1%, tinh sach va tién
hanh giai trinh tw. Cac trinh tw sau d6 duoc x&r ly bAng phadn mém BioEdit va so sénh véi céc trinh tw twong ting
clia cac ching da duwoc dang ky trén GenBank bang cong cu BLAST trén NCBI - National Center for
Biotechnology Information (www.ncbi.nim.nih.gov).

Lay nhiém nhan tao: Song song, mau phan lap dai dién déu duoc tién hanh lay nhiém nhan tao theo quy trinh
Koch dé xac minh lai déi twong gay hai. Cay sen 20 ngay tudi dwoc tién hanh gay bénh nhan tao bang cach gay
tdn thwong bé mat 14, tiém dich nudi cdy mau ndm vao vi tri vét thwong, cay déi chirng ciing duoc xt Iy twong tw
nhwng thay dich ndm béng nudc ct. St dung mang nylon bao boc kin vi tri |4y bénh. Kiém tra va so sanh nhirng
la sen dwoc lay bénh v&i nhivng 1a di chirng. Quan séat va ghi nhan cac triéu chirng sau khi lay nhiém, so sanh
v&i cac triéu chirng quan sat dwoc trén déng rudng va mau bénh phan lap ban dau.

Phwong phap xac dinh anh hwéng cta vat liéu nano bac véi nam bénh Curvularia lunata

Cat mét manh ndm thuan co kich thwéc 2 x 2 mm tir ria cla tdn ndm sau 48 gid nudi cay & 28°C, dat vao tam
céc dia petri (® 9cm) méi triedng PDA v&i nano bac & cac néng do twong tng khac nhau (0 ppm - déi chirng, 0,1
mg/L, 1 mg/L, 10 mg/L, 20 mg/L, 30 mg/L), réi tién hanh nuéi cdy & cling nhiét d5. Méi ndng dé khao sat duoc lap
lai 3 1an. St dung thuwéc kep dién tir dé do dwdng kinh tn ndm sau 72 gidr va 96 gio.

Hiéu lwe &c ché cha vat liéu nano bac véi ndm dwoc tinh theo cong thirc cla Abbott:

C-T

HLUC (%) = x100

Trong d6: HLUC (%): Ia hiéu lyc &c ché ctia nano bac tinh theo phan trdm, C (mm): dwdng kinh tdn ndm trong
c6ng thirc ddi chirng, T (mm): Kich thwéc tan ndm trong cac céng thire thi nghiém xi ly nano bac
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KET QUA VA THAO LUAN ) )
Tinh hinh va triéu chirng bénh dom la trén cay Sen Trang

Bénh dwoc ghi nhan vao thang 5 dén thang 6 tai rudng trong sen (gidng Sen Tréng Tret Ldm) tai xa Phong Hién,
huyén Phong Dién, tinh Thira Thién Hué. Dién tich trdng sen co xuat hién triéu chirng bénh dém 14 1én dén 30%.
Triéu chirng dwoc ghi nhan chi yéu trén bé mat 14 (xuat hién & 1a non, la trwdng thanh). B&c diém nhan dang
ban du la nhitng chdm nhd li ti, c6 dang hinh tron, gan tron hodc bau duc nhg, kich thudc vét bénh khoang 0,4 -
2,5 mm,‘trung tdm vét bénh mau ndu nhat hodc nau, dwdng ria bao quanh mau nau dém hodc dé. Phan tiép giap
gitba phan mo6 bénh va mo khde cé quang vang bao quanh. Cac véet bénh nay co thé gia téng kich thwéc theo
thoi gian, cé xu hwéng lién két lai véi nhau tao thanh vét bénh rong (Hinh 1).

= T %A

Hinh 1. Tri¢u chirng bénh dém la ghi nhan thwe dia tai ruéng tréng sen.
A. Cay Sen Trang khoe khéng nhiém bénh;B. Mat trén 1a Sen Tréng nhiém bénh dom 13;
C. Mat dudi 14 v&i céc triéu chirng bénh dom la.

Phan lap va xac dinh hinh thai déi twong gay bénh dém la & cay Sen Tréng:

Trén mai trudrng nudi cdy PDA & mau ndm bénh (ky hiéu H3), & mét trén, tan ndm ban dau cé mau xam dam sau
chuyén thanh mau den réu dam khi gia di (Hinh 2), khong c6 déu hiéu cta sw khuéch tan cia sac t6 vao moi
treong, mét dwdi cé mau den réu dam. Quan sat dwoi kinh hién vi cho thay, khuén ty moc thang, khéng phan
nhanh, c6 vach ngan, uon nép & phan dinh. B3o ttr c¢6 cé dang hinh trirng dai-cong nhe & phan dwdi, mau nau 6
liu, ph&n d4u va phan cudi c6 mau hoi nhat hon so véi trung tam, cé vach ngan (3 - 4), cong & té bao dwdi, kich
thwéc dao dong trung binh 20 - 25 ym x 8,5 - 12 um. Nhitng d&c diém hinh thai nay twong tw véi nhitng mé ta
trwdc day vé namCurvularia lunata (Wakker) Boed (Macri va Lenna, 1974). Tiép theo, k§ thuat giai trinh tw ving
gen ITS dwoc chung téi st dung dé dinh danh, xac dinh chinh x&c tén loai.

Wy 6:.4.9 A ‘

Hinh 2. Bic diém hinh thai cia mau ndm bénh H3 trén mai trwdng PDA.
A: Mt trén tan ndm sau 3 ngay nudi cdy; B: Mat dudi tan ndm sau 3 ngay nudi cay;
C, D, E: hinh anh bao t& ndm dwéi kinh hién vi & cac do phéng dai
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Pinh danh ndm bénh bang ky thuat sinh hoc phan to

Cac mau ndm sau khi dwoc nhan dang so bd ddc diém hinh thai, d6i chiéu va kiém tra két qua lay nhiém nhan
tao dwoc tién hanh dinh danh chinh xac tén loai dwa vao giai trinh tw ving ITS (internal transcribed spacer). Viéc
tién hanh tach chiét DNA va PCR nhan doan ITS theo mé ta trong phuong phap, két qua dién di san pham PCR
cho thay mau ndm bénh phan 1ap (ky hiéu H3) xuat hién bang rd nét san pham véi kich thuéc khoang 550-600
bp (Hinh 3) so v&i thang chuan DNA (MK). Bidu nay phu hop voi cac ‘nghién clru trwde khi siv dung cép moi
chung ITS1 va ITS4 dé& khuéch dai ving ITS1-5.8S-ITS2 trén cac dong ndm |a khodng 500 - 600 bp.

Hinh 3. Hinh anh dién di DNA téng s6 va san pham PCR.
A. Hinh &nh dién di DNA tach c‘hiét tr mau nérp géy bénh dom la phén 1ap.
B. Hinh &nh dién di san pham PCR cla mau nam gay bénh dom la

Két qua giai trinh tw gen cho thdy mau khong bi nhiéu va trinh tw doc dwoc co kich thwdc la 592bp. Trinh tw nay
dugc tim kiém kiém va so sanh véi cac chudi twong déng trén Ngan hang Gen (GenBank) béng st dung phan
mém tryc tuyen BLAST ctia NCBI. Két qua phan tich BLAST trén GenBank cho thay trinh tw ITS cda chdng ndm
H3 twong déng 100% v&i trinh tw vang ITS cla lodi ndm Curvularia lunata (Accession number: KF924040.1)
(Hinh 4). Nhw vay, két hop V@i cac dac diém hinh thai xac dinh & trén, chiing H3 gay bénh dbm 4 trén cay Sen
Tréng c6 thé két luan dé la ndm Curvularia lunata. thng b&o cdo ghi nhan vé bénh dom nau la va triéu chirng
lién quan do Curvularia ciing d& dwoc ghi nhan & cac bao céo trwdc day & gidng lia IR66 & Pakistan,
Campuchia (Tann, 2016), hay |&n d3u tién ghi nhan trén thanh long ruét dé (Hylocereus polyrhizus) & Malaysia
[5], san (Manihot escu/enta) & vung Tay Phi [6], l0a hoang (Oryza rufipogon) & Trung Quéc [7] va ngd & Hoa Ky
[8]. Nghién ctru clia Pei va ddng tac gia (2017) la bao cao dau tién vé bénh dém |& véi nhivng triéu ching dién
hinh trén 14 &t (Capsicum frutescens) v&i dbi twong gay hai dugc xac dinh 1& Curvularia lunata & Trung Quéc.
Curvularia lunata ciing dugc xac dinh 1a déi tucyng gay bénh dém 14 sen khién 60% dién tich tréng bi nhiém bénh
tai tinh Giang Tay, Trung Quéc trong bao céo ctia Cui va Sun nam 2012 [15].

Query 3e1 TTCCGTAGGGGAACCTGCGGAGGGATCATTACACAATAAAATATGAAGGCTGTACGCGGC 360

(0o T g e o 1 6 0 1 T Tt o T o
sbjct 2 TTCCGTAGGTGAACCTGCGGAGGGATCATTACACAATAAAATATGAAGGC TGTACGCGGC 61

Query 361 TGTGCTCTCGGGCCAGTTTTGCGGAGGCTGAATTATTTATTACCCTTGTCTTTTGCGCAC az2e

L1601 A T O A 1 0 1 1 T 0 T o I o A
sbjct 62 TGTGCTCTCGGGCCAGTTTTGCGGAGGCTGAATTATTTATTACCCTTGTCTTTTGCGCAC 121

Query A421 TTGTTGTTTCCTGGGCGGGTTCGCCCGCCACCAGGACCACATCATAAACCTTTTTTATGC a8e

(16 Ao 16 0 J 6 o i 1 D I . 0 o T AT
Sbjct 122 TTGTTGTTTCCTGGGCGGGTTCGCCCGCCACCAGGACCACATCATAAACCTTTTTTATGC 181

Query 481 CAGTATAACAAATG 54@

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbjct 182 241

Query 541 CTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAA [e1=l5]

1 8o 1 e 8 G i 0 1 D s ] e o 0 o
Sbjct 242 CTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAA 301

Query 601 TTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCAAAGGGCATG 660

T J6 A A T G ] 0 0 D o 1 o T 0 A g 0 1 o
Sbjct 302 TTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCAAAGGGCATG 361

Query 661 CCTGTTCGAGCGTCATTTGTACCCTCAAGCTTTGCTTGGTGTTGGGCGTTTTTTGTCTTT 720

16 A0 o ) 11 D . I 0 A
Sbjct 362 CCTGTTCGAGCGTCATTTGTACCCTCAAGCTTTGCTTGGTGTTGGGCGTTTTTTGTCTTT 421

Query 723 GGTTGCCAAAGACTCGCCTTAAAAGGATTGGCAGCCGGCCTACTGGTTTCGCAGCGCAGC 78e

{6 T A T O T D 1 o D T A e o T
Sbjct 422 GGTTGCCAAAGACTCGCCTTAAAAGGATTGGCAGCCGGCCTACTGGTTTCGCAGCGCAGE 481

Query 781 ACATTTTTGCGCTTGCAATCAGCAAAAGAGGACGGCAATCCATCAAGACTCCTTCTCACG 840

1 00 I 1 J T 1 D 1 T e 1 0 o0 T e A
Sbjct 482 ACATTTTTGCGCTTGCAATCAGCAAAAGAGGACGGCAATCCATCAAGACTCCTTCTCACG 541
Query 841 GAACTTAAGCATATCAATAA 891

|||||||||||||||||||||||||||IIIIIIIIIIIIIIIIIIIIIIII
sbjct 542 TGAACTTAAGCATATCAATAA 592

Hinh 4. Mirc d6 twong dong gitra mau ndm bénh H3 v&i trinh tw da dwoc céng bé trén GeneBank (Ma s6: KF924040.1)
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Lay nhiém nhan tao

Qua trinh lay nhiém nhan tao dwoc tién hanh trén cay sen khde dé kiém tra xac minh tac nhan gay bénh phan lap
dwoc. Cay sen khde dugc gay ton thwcrng bé& mat nhan tao. Dich bao tir chira 3 x 10° bao ti/mL dwoc lay nhiém
lén vét thwong. Cay déi chirng dwoc x& Iy bang nwéc cét tai vi tri 14 gay tén thwong. Két qua cho thay, sau 5
ngay, tai vi tri vét bénh xuét hién nhitng cham tron nhé bao quanh quang vang. Cac déc diém nay twong tw véi
triéu chirng bénh dién hinh thu nhan tai tw nhién (Hinh 5). Cay dbi chirng x& ly bang nwéc cat khong co dau hiéu
bénh tai vj tri gay tén thwong (Hinh 5.E). Sy twong ddng vé hinh thai, triéu chirng vét bénh trén 14 sen khoe lay
nhiém nhan tao vo&i két qua ghi nhan bénh dém trdng & diéu kién tw nhién, cé thé két luan ching ndm H3 -
Curvularia lunata 1& déi twong gay bénh dém 14 trén cay Sen Tréng.

-
A |

Hinh 5. Tién hanh lay nhiém nhan tao (quy trinh Koch).

A, B. Tién hanh gay | ton thwong bé mat va tién hanh lay nhiém;
C. Cay sen khoe xuét hién triéu chirng bénh dién hinh;

D. Béi chiéu vét bénh tai tw nhién;

E. Cay ddi chirng khong co biéu hién bénh

Thtr nghiém hoat tinh khang ndm Curvularia lunata cta vat liéu nano bac trong diéu kién in vitro

Trong nghién ctu ndy, ching tai thwc hién thtr nghiém hoat tinh (rc ché sy phat trién ctia ndm bénh Curvularia
lunata béng vat liéu nano bac. 5 néng d6 nano bac tang dan tir 0,1 mg/L, 1 mg/L, 10mg/L, 20mg/L va 30mg/L
dwoc str dung dé tién hanh khdo sat va 0 mg/L duoc str dung nhw méau déi ching (control) Két qua thu duoc
cho théy, dwong kinh sinh trwdng cla tan nam Curvularia lunatatrén méi truong PDA gidm dan twong tng voi
gia tang nong dd nano bac, dong nghia hiéu lyc e ché ndm tang dan twong (ng v&i sw gia tang ndng dd nano
bac. Cu thé, v&i sy c6 mat cla nano bac & néng dd 20mg/L cho thay hiéu luc rc ché 1én dén hon 60%, v&i
68,32% va 61,47% twong ng sau 3 ngay va 5 ngay thé» nghiém. Sy cd mat nano bac & ndng dé cao 30 mg/L ¢
hiéu luc (rc ché dang ké dén ndm Curvularia lunata, v6i hiéu luc 1a 91,37% sau 3 ngay va 93,21% sau 5 ngay.
Nhirng két qua nay phu hgp voi nhiing két qua thu duoc cua Huang et al. (2018), cac tac giad st dung vat liéu
nano bac bang phwong phap tdng hop “xanh”, véi chiét xuat |4 clia cay Hoang duong Nhét Ban (Buxus sm/ca)
duoc st dung nhw tac nhan khtr voi AgNOs 4mM dé tho nghiém hoat tinh khang nam Curvularia lunata. Két qua
cho thdy & ndng d6 200 pg/mL rc ché sw phat trién 1&n dén 85% va gia tri ICso dat 26 pg/mL, hinh thai sgi nam

ung bi bién dang khi dwoc xt ly véi nano bac [9]. Trong nghién ctru gan day cla Uz-Zamam et al. (2020), tac
gia da tién hanh thir nghiém hoat tinh khang ndm trén cac dbi twong Alternaria alternata, Paecilomyces, Candida
albicans, Curvularia, Aspergilus niger, va Rhizopus vé&i hiéu qud thu dwoc lan twong ng lan lwot 1a 54,05%,
42,11%,41,10%, 40.85%, 30,55%, va 29,73% v&i nano bac dwoc tbng hop tir chiét xuat cu Trillium govanianum
Wall. Ex. Royle déng vai trd 1a chét khiv, chat n dinh @& khi bac nitrat [10]. Kha néng khang ndm cua vat liéu
nano bac voi hiéu luc rc ché dang ké dén ndm gay bénh thuc vat nhw Bipolaris sorokiniana, Colletotrichum,
Fusarium sp., Penicillium sp cling da dwgc bao cdo trong cac nghién clru clia Azarbani va déng tac gia, Dutta va
déng tac gia [11, 12].

Bang 1. Khao sat hiéu Iyc trc ché cta vat liéu nano bac véi ndm C. lunata & cac néng doé khac nhau

Control 0.1 mg/L 1 mg/L 10 mg/L 20 mg/L 30 mg/L
Buong kinh tan nam 352 3148:008  2>%2% 19,03+0,16  11,15+0,15 3,04 + 0,06
(mm) 0,28
Sau 3
ngay " o 32,05 +
Hiéu lwc trc ché (%) 0 10,56 + 0,22 ‘ 4592+ 0,46  68,32+0,42 91,37 +0,16

0,78
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Control 0.1 mg/L 1 mg/L 10 mg/L 20 mg/L 30 mg/L
Buong kinh tan nam 486 4510056  So13% 56084007 1873:021  3.30%0,26
(mm) 0,32
Sau 5
nody 21,54 +
Hiu lwc tre ché (%) 0 720114 B4t 4533+016 61474042 93,21+0,54

0,66

Kha ndng khang ndm clia vat liéu nano bac c6 dwoc & ndéng dd cao c6 thé Ia do & ndng dd d6, dung dich nano
bac cé kha nang bao hoa va bam vao cac soi nam va dé kiém soat cac bénh thuc vat. Feng va cong sw nhan
thay rdng DNA mét kha nang nhan ddi khi méi trwéng nudi cdy ndm dwoc x&r ly bang nano bac [13]. Diéu nay cé
thé dan dén sw vé hiéu hoa bidu hién cac protein tiéu don vi clia ribosome, lam gian doan qua trinh tdng hop céc
enzyme va protein quan trong dbi voi viéc san xuét adenosine triphosphate Nghién ctru cla Bragg va Rainnie
dwa ra gia thuyet ré&ng céc ion bac chi yéu anh huéng dén chirc nang cla cac enzyme lién két mang pha v&
cu tric mang, vi du nhuw cac enzyme trong chudi hd hap [14]. Nhitng co s& khoa hoc nay va két qua nghlen ctru
chung t6i thyc hién, véat liéu nano bac (AgNPs) co thé dwoc xem nhw gidi phap tidm ndng dé& xi ly ndm
Curvularia lunata gay hai trén cay Sen Trang va cac ndm bénh thuc vat néi chung.

Control

(0 mg/L) 0.1 mg/L 1 mg/L 10 mg/L 20 mg/L. 30 mg/L.

Hinh 6. Hiéu lwc trc ché cha vat liéu nano bac & cac néng dé twong (bng sau 72 gio (3 ngay)
KET LUAN

Trong nghién ctru nay, ching tdi da phan lap va dinh danh béng hinh thai va phan tir d6i twong gay bénh dém la
trén cay Sen Trang tréng tai Thira Thién Hué vu mua 2021 1a Curvularia lunata bang cach st dung cép primer
ITS1-ITS4 voi d6 twong ddng 100%. Theo hiéu biét ctia ching téi, day 1a bao cao dau tién vé Curvularia lunata
gay ra bénh dém la trén cay Sen Trang Nelumbo nucifera & Viét Nam. Bén canh d6, x& ly nano bac & néng d6 30
mg/L cho thAy hiéu quéa tich cuwc va&i hiéu lwc (rc ché ndm Curvularia lunata 1én dén 91,37% va 93,21% tuong
(ng sau 72 gi¢r (3 ngay) va 120 gi® (5 ngay) so véi dbi chirng khong xt 1y.

Loi cam on: “Neuyén Quang Hodng Vii dugc tai tro béi Tdap dodn Vingroup va hé tro béi chwong trinh hoc béng ddo tao
Thac si, Tién si trong mede cia Qup Péi moi sang tao Vingroup (VINIF), Vién Nghién ciru Dit liéu lom (VinBigdata), md so
[VINIF.2020.TS.89] "

TAI LIEU THAM KHAO

[11 NT.Q.Trang," Nghién ctru ddc diém thuc vét hoc, sinh Iy héa sinh va nhén giéng invitro mét sé giong sen (Nelumbo
nucifera Gaertn.) tréng & Thira Thién Hué. Luan an Tién si, Dai hoc Khoa hoc Hué, 2021.

[2] K. Kalwar and D. Shan, “Antimicrobial effect of silver nanoparticles (AgNPs) and their mechanism - A mini Review,” Micro
and Nano Letters, Vol. 13, No. 3. 2018.

[8] L. W. Burgess, T. E. Knight, T. Len, and P.H. Thuy, “Diagnostic manual for plant diseases in Vietnam,” Aust. Cent. Int.
Agric. Res., 2008.

[4] J.J.Doyle and J. L. Doyle, “A rapid DNA isolation procedure for small quantities of fresh leaf tissue,” Phytochem. Bulletin,
Vol. 19, pp. 11-15, 1987.

[6] M. M. Hawa, B. Salleh, and Z. Latiffah, “First report of Curvularia lunata on red-fleshed dragon fruit (Hylocereus
polyrhizus) in Malaysia,” Plant Disease, Vol. 93, No. 9, 2009.

[6] W. Msikita, H. Baimey, and B. D. James, “Severity of Curvularia stem blight disease of cassava in West Africa,” Plant
Disease., Vol. 91, no. 11, pp. 1430-1435, 2007.

[71 H.K. Zhou, Y.L. Liu, J.R. Tang, et al., “First Report of Leaf Spot caused by Curvularia lunata on Wild Rice in China”, Plant
Disease, 2021.

[8] T. Garcia-Aroca, V. Doyle, R. Singh, et al., “First report of Curvularia leaf spot of corn, caused by Curvularia lunata, in the
United States,” Plant Health Progress, Vol. 19, No. 2, 2018.

864



BAO CAO KHOA HOC HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2021

[91 R. Q. Cuiand X. T. Sun, “First report of curvularia lunata causing leaf spot on lotus in China,” Plant Disease, Vol. 96,
No.7, 2012

[10] K. Uz-Zaman, J. Bakht, B. Kudaibergenova et al., “Trillium govanianum Wall. Ex. Royle rhizomes extract-medicated silver
nanoparticles and their antimicrobial activity,” Green Processing and Synthesis, Vol. 9, No. 1, 2020.

[11] T. Dutta, S. K. Chowdhury, N.N. Ghosh, et al., “Journal of environmental chemical engineering greensynthesis of
antibacterial and antifungal silver nanoparticles using Citrus limetta peel extract: Experimental and theoretical studies”,
Journal of Environmental Chemical Engineering, Vol. 8, No. 4, pp. 1-16, 2020.

[12] F. Azarbani and S. Shiravand, “Green synthesis of silver nanoparticles by Ferulago macrocarpa flowers extract and their
antibacterial, antifungal and toxic effects,” Green Chemistry Letters and Reviews, Vol. 13, No. 1. 2020.

[13] Q.L. Feng, J. Wu, G.Q. Chen et al., "A mechanistic study of the antibacterial effect of silver ions on Escherichia coli and
Staphylococcus aureus". Biomedical Materials Research, Vol.52, pp.662-668, 2000.

[14] P.D. Bragg and D. J. Rainnie, “The effect of silver ions on the respiratory chain of Escherichia coli,” Canadian Journal of
Microbiology, Vol. 20, No. 6,pp. 883 -889, 1974.

[15] W. Huang, Y. Bao, H Duan, Y. Bi et al., “Antifungal effect of Buxus sinica leaf extract-mediated silver nanoparticles
against Curvularia lunata”, International Journal of Agriculture And Biology, VVol. 20, No. 11, 2018.

ANTIFUNGAL ACTIVITY OF SILVER NANOPARTICLES AGAINSTCURVULARIA
LUNATA CAUSING LEAF SPOT ON WHITE LOTUS (NELUMBO NUCIFERA) IN
THUA THIEN HUE

Nguyen Quang Hoang Vu', Hoang Tan Quang", Hoang Thi Kim Hong”
'Institute of Biotechnology, Hue University

®Department of Biology, Hue University of Sciences, Hue University

SUMMARY

This study was conducted to isolate and identify plant fungal pathogen from leaf spot disease on white lotus cv.
(Nelumbo nucifera) in Thua Thien Hue.The colonies of the isolates on PDA were initially light gray later
becoming dark green. Conidiophores were erect, dark brown, geniculate, and unbranched. Conidia were oval or
hook-shaped, smooth-walled, dark-brown, 3-4 septate, with cells about 20-25 pm x 6.5-12 um in size. Molecular
identification of strain using primer pairs ITS1, ITS4 showed that Curvularia lunata were the fungal pathogen.
To our knowledge, this is the first report on Curvularia lunata causing leaf spots on lotus (Nelumbo nucifera) in
Vietnam. In this study, we have evaluated the antifungal activity of silver nanoparticles (AgNPs) against
Curvularia lunata. Fungicidal activity of silver nanoparticle at different concentration: 0.1 mg/L, 1 mg/L, 10
mg/L, 20 mg /L, 30 mg/L tested against fungal. Radial fungal growth was recorded after 3 and 5 days. Different
concentrations of AgNPs inhibit colony formation of C. lunata at different levels. As the concentration of
AgNPs was increased, there was a decrease in colony formation. At 20 mg/L, the silver nanoparticles inhibited
the fungus Curvularia lunata up to 68.32% and 61.47% at 3 days and 5 days, respectively. The application of 30
mg/L concentration of silver nanoparticles produced maximum inhibition of the growth of fungal hyphae, with
91.37% and 93.21%. Thus, silver nanoparticles are effective in inhibiting the growth of Curvularia /unata and
these findings may suggest silver nanoparticles (AgNPs) as a green solution with potent antifungal activities
against plant pathogenic fungi.

Keywords: leaf spots, Curvularia lunata, antifungal, silver nanoparticles, Nelumbo nucifera, Thua Thien Hue,
white lotus
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