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TOM TAT

Nghién ctru nay tién hanh nham xac dinh ddi tuong gay bénh dém 14 trén cdy Sen Trang tréng tai Thira Thién
Hué va nghién ctru hiéu qua khang ndm trong diéu Kién in vitro cua vat liéu nano bac. Qua trinh thu thap mau,
phan 1ap trén mdi truong Potato Dextrose Agar (PDA) cho thay tan nim ban dau c6 mau xam nhat sau do
chuyén thanh mau xanh dam, khuan ty moc thing, mau nau sam, ¢6 hinh vong cung va khong phan nhanh. Bao
tir c6 dang oliu, hinh méc cau, vach nhan, mau nau sam, 3 - 4 ngin, c6 kich thuéc khoang 20 - 25 pm x 8,5 - 12
um. Pinh danh bing ky thuat sinh hoc phéan tir v6i cap mdi ITS1-1TS4 cho thady niam gay hai la Curvularia
lunata. Theo hiéu biét cua chung t6i, dy la bao cdo dau tién vé nim Curvularia lunata giy bénh dém 14 trén cay
Sen Trang (Nelumbo nucifera) ¢ Viét Nam. Két qua thir nghiém danh gia kha nang khang nim trong diéu kién in
vitro bang cach str dung vat liéu nano bac dwoc tién hanh khao sat & 5 nong d6: 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 thay kha nang rc ché nim bénh, véi hiéu luc e ché tang dan
tuong (g Vai sy gia ting ndng d6 nano bac. Xir Iy nano bac & nong d6 20 mg/L hiéu luc e ché nam Curvularia
lunata 1én dén 68,32% va 61,47% tuong ung & thoi diém 3 ngay va 5 ngay theo ddi, ndng do 30 mg/L hiéu luc
rc ché 1én dén 91,37% va 93,21%. Nhu vdy, vat lieu nano bac thuc su c6 hiéu qua trong viéc uc ché sy sinh
truong cua loai nam Curvularia lunata gay bénh dém 14 va c6 tiém niang ung dung nhu mét giai phap xanh dé
kiém soat bénh hai thuc vat.

Tir khéa: bénh dém 14, Curvularia lunata, khang nam, nano bac, Nelumbo nucifera, Thira Thién Hué, sen tring

MO PAU

Cay sen (Nelumbo nucifera) la mét loai thwe vat thiy sinh da nién, cé hoa dep, thanh khiét, Ia biéu twong gén lién
v&i Phat Giao cung nhw van hoéa va lich stv. Bén canh gia tri lam canh, cay sen con co nhiéu gia tri kinh té cao VOi
sy da dang san phadm dic san dia phwong va cac yéu tb lién quan dén canh quan sinh thai. Dac biét, trong sb
cac gidng sen & Thira Thién Hué thi gibng Sen Trang (cha yéu la gibng Sen Trang Tret L&m), mét gidng sen ban
dia mang thwong hiéu dac trung voi hwong thom d&c treng, hat co mui vi ngon, ngot, bui va déo [1]. Tuy nhién,
do s canh tranh cla cac giong sen cao san dwgc du nhap tir cac vung mién khac vao trong & Hué, cling nhw sy
6 nhiém clia cac sdng hd, rudng trdng sen tréng trong nhitng ndm gan day da dan dan thu hep dién tich tréng.
Thém vao d6, qua trinh sinh trwdng va san lwong thu hoach sen chiu anh hwéng I&n bdi tdc ddng cla sau va
ndm bénh thwc vat. Nam 2019, mot sé dién tich sen & Thira Thién Hué c6 hién twong chét, bénh véi ty 1& 1&n, cé
nhiéu vung ty & chét 1&n dén 50 - 70 %, trong d6 dién tich sen chét tap trung nhidéu nhat Ia & cac xa Phong Son,
Phong Hién v&i dién tich sen chét 1n luot [a 51 ha, 40 ha. D& diét ngudn sau hai hay ndm, phwong thire xi ly
dwoc ap dung phd bién hién nay 1a st dung cac loai thubc diét ndm, thudc trir sau tébng hop. Cac phuwong thirc
giadi quyét nay thwong dan dén cac van dé vé khang thubc va gia ting chi phi xi ly méi trwéng do tan duw lwong
thudc con lai trong méi trwérng, ngoai ra con tac dong khdng mong mudn dén cac ddi tweng ngoai muc tiéu.

Trong khi d6 cac vat liéu nano ndi 1én gan day v&i nhidu bao céo vé& nhirng dac tinh khang khuan, khang ndm va
sw hiéu qua trong quan ly bénh hai, tiéu biéu la vat liéu nano bac (AgNPs) v&i déc tinh khang khuan déc trwng va
dién tich b& mat Ién da dwoc minh chivng va ting hiéu qua & liéu thap, hira hen sé cung cap moét gidi phap thay
thé gilp kiém soat bénh hai thiee vat, than thién voi méi trwong [2] Tt nhirng ly do trén, chung t6i nghién ctru
tién hanh phan lap dinh loai mau bénh, va danh gia anh hu@ng ctia vat lieu nano bac v&i nam Curvularia lunata
gay bénh dém la sen. Két qua ciia nghién ctru nay 1a co sé& khoa hoc can thiét dé cé thé xay dwng bién phap
kiém soat bénh hai cay tréng khac nhau do ndm gay ra gitp khai thac téi da tiém néng kinh t&, van héa cla giéng
Sen Trang trong & Thira Thién Hué.

NGUYEN LIEU VA PHUONG PHAP
Vat liéu thi nghiém:

Vat liéu nano bac dwoc cung cép boi bd mon Vat Iy chét ran, Khoa Vat ly, Truong Dai hoc Khoa hoc, Bai hoc
Hué, hat nano c6 dwong kinh tir 4 - 5 nm. Vat liéu nano dugc tong hop tir bac nitrat (AgNO3) va tac nhan kher 1a
dich chiét tir Ia cay nha dam (Aloe barbadensis Miller). Nong dé dung dich nano bac goc la 40 mgl/L.
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Mau bénh sen dwoc thu tai rudng trdng Sen Trang tai xa Phong Hién, huyén Phong Bién, tinh Thira Thién Hué.
Pia diém nghién ctru:

Céc thi nghiém phan 1ap duwoc tién hanh tai phong thi nghiém Céng nghé Enzyme - Protein. Qua trinh tach chiét DNA,
dinh danh phan t& dwoc tién hanh tai phong thi nghiém Céng nghé Gen, Vién Céng nghé sinh hoc, Dai hoc Hué.

Phwong phap
Phwong phap diéu tra, thu thap mau

Thu thap: Cac mau sen c6 bidu hién bénh dém 1a (chon cac mau cé vét bénh mai) dwoc thu thap tai cac ruéng
trdng sen tai xa Phong Hién, huyén Phong Dién, tinh Thira Thién Hué. Mau bénh thu nhan duoc dwng trong tui
plastic, dan nhan, chuyé&n vé& phong thi nghiém va bao quan & 4°C dé tién hanh phan lap. Céc triéu chirng va biéu
hién bénh ciing dwoc ghi chép va ghi nhan bang hinh anh ngay tai diém thu mau dé so sanh, dbi chiéu.

Thoi gian diéu tra: Diéu tra dinh ky 7 ngay/lan & tuyén diéu tra trong khu virc didu tra.
Phwong phap phan lap ndm bénh
Phuwong phap phan lap duoc tién hanh theo Burgess va ddng tac gid (2008) [3]. Cac mau bénh thu thap dwoc
rira sach bang nwéc, sau d6 tién hanh khi tring bé méat mau qua cac bwéc: ngam trong hdn hop dung dich natri
hypochlorite 1% va ethanol 10% (1 - 5 phat), rdi rira lai bang nwédc cét vo trang. Cat nhd mé bénh thanh manh
nhé kich thwéc 5 mm x 5 mm (chon ving rap gianh gitka mé bénh va mé khoée). Bat cac manh mé vao moi
trwdrng 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 gio> d& ndm bénh phat trién. Khi nAm dat dwéng kinh tan ndm 1 - 2 cm, cdy truyén sang méi
trwdng PDA méi. Lam thudn mau ndm béng cach cay dinh sinh trwdng clia moét soi nAm tir méi trwdng cii sang
moéi trwdng PDA méi.
Phwong phap dinh danh phan tir bang k¥ thuat PCR:
Téach chiét DNA: Mau duoc nghién trong CTAB buffer theo phwong phép clia Doyle& Doyle (1987) [4].
Céac mau ndm thuan phan lap dwoc dinh danh bang cach khuéch dai véi cép primer ITS1 va ITS4.

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

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

Phan trng PCR duwoc thyc hién véi tdng thé tich 1a 50 pL, thanh phan mdi phan &ng bao gdm: 25 uL Green
Master Mix 2X, 5 uL mdi ITS 1F (10 pmol), 5 uL mdi ITS 4R (10 pmol), 5uL DNA tdng sé (50 ng), 10 uL nwéc
MiliQ. Thuc hién chu trinh nhiét: 95°C/ 10 phut, tiép dén Ia 30 chu ky: 95°C/ 1 phat, 55°C/ 1 phut, 72°C/ 1 phut,
cudi cung 1a 72°C/ 10 phat. San phdm PCR dwoc xac nhan bang dién di trén gel agarose 1%, tinh sach va tién
hanh giai trinh tw. C&c trinh tw sau d6 duoc xt ly bang phan mém BioEdit va so sanh véi céc trinh tw twong trng
cla cac ching da dwoc dang ky trén GenBank bang cdng cu BLAST trén NCBI - National Center for
Biotechnology Information (www.ncbi.nlm.nih.gov).

Lay nhiém nhan tao: Song song, mau phan lap dai dién déu dwoc tién hanh lay nhiém nhan tao theo quy trinh
Koch d& xac minh lai dbi twong gay hai. Cay sen 20 ngay tudi dwoc tién hanh gay bénh nhan tao bing cach gay
tdn thwong bé mét 14, tiém dich nudi cdy mau ndm vao vi tri vét thwong, cay dbi chirng ciing dwoc x& ly twong tw
nhung thay dich ndm béng nwéc cét. S dung mang nylon bao boc kin vi tri 1ay bénh. Kiém tra va so sanh nhirng
la sen dwoc lay bénh véi nhitng la déi chirng. Quan sat va ghi nhan céc triéu chirng sau khi lay nhiém, so sanh
véi cac triéu chirng quan sat dwoc trén ddng rudng va mau bénh phan 1ap ban dau.

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

Cét mot manh ndm thuan cé kich thwéc 2 x 2 mm tlr ria cla tdn ndm sau 48 gi® nudi cdy & 28°C, dét vao tam
céac dia petri (® 9cm) mai trwérng PDA véi nano bac & cac ndng do twong (ng khac nhau (0 ppm - déi chieng, 0,1
mg/L, 1 mg/L, 10 mg/L, 20 mg/L, 30 mg/L), rdi ti&n hanh nudi ciy & cling nhiét d5. Mi ndng do khao sat dwoc lap
lai 3 14n. St dung thudc kep dién t&r d& do dweong kinh tan ndm sau 72 gio va 96 gio.
Hiéu lwc &e ché cha vat liéu nano bac véi ndm dugc tinh theo cong thirc cia Abbott:

C-T

HLUC(9%) =~ =—x100

Trong d6: HLUC (%): la hiéu lwc (¢ ché ca nano bac tinh theo phan trdm, C (mm): dwéng kinh tdn ndm trong
c6ng thire déi chirng, T (mm): Kich thwéc tdn ndm trong cac cong thirc thi nghiém xd Iy 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 trdng sen (glong Sen Tréng Tret Lém) tai x& Phong Hién,
huyén Phong Dién, tinh Thira Thién Hué. Dién tich trong sen c6 xuét hién triéu chirng bénh dém 1a 1én dén 30%.
Triéu chirng dwec ghi nhan chu yeu trén bé mat 13 (xuat hién & la non, 1a trwdng thanh). Bac diém nhan dang
ban dau & nhivng chdm nhd li ti, c6 dang hinh tron, gan tron hodc bau duc nhd, kich thwéc vét bénh khoang 0,4 -
2,5 mm, trung tdm vét bénh mau nau nhat hodc nau, dwéng ria bao quanh mau nau dam hoadc dé. Phéan tiép giap
gitva phan mé bénh va mod khoe co quang vang bao quanh. Cac vét bénh nay co thé gia tang kich thuéc theo
thoi gian, c6 xu hudng lién két lai véi nhau tao thanh vét bénh rong (H|nh 1).

Hinh 1. Trigu ching bénh dém la ghi nhan thwe dia tai rung tréng sen..
A. Cay Sen Trang khoe khong nhiém bénh;B. Mét trén 1a Sen Trang nhiém bénh dom Ia;
C. Mat dw¢i la v&i cac triéu chirng bénh dom la.

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

Trén méi tredrng nudi cdy PDA & mau ndm bénh (ky hiéu H3), & mat trén, tdn ndm ban dau cé mau xam dam sau
chuyén thanh mau den réu dam khi gia di (Hinh 2), khoéng c6 déu hiéu clta sw khuéch tan clia sic tb vao moi
trwong, mat dwoi c6 mau den réu dam. Quan sat dwdi kinh hién vi cho thay, khuan ty moc thdng, khéng phan
nhanh, c6 vach ngan, uon nép & phan dinh. Bao tlr ¢ c6 dang hinh trirng dai-cong nhe & phan dwdi, mau nau 6
liu, phan dau va phan cudi cé mau hoi nhat hon so véi trung tam, cé vach ngan (3 - 4), cong & té bao dudi, kich
thwéc dao dong trung binh 20 - 25 ym x 8,5 - 12 uym. Nhitng dac diém hinh thai nay twong tw véi nhivng mo ta
trwéc day vé ndmCurvularia lunata (Wakker) Boed (Macri va Lenna, 1974). Tiép theo, k¥ thuat giai trinh tw ving
gen ITS dwoc ching t6i st dung dé dinh danh, xac dinh chinh xac tén loai.

Wy 6.4y - ‘

Hinh 2. Bac diém hinh thai cda mau ndm bénh H3 trén méi treong PDA.
A: Mat trén tdn nam sau 3 ngay nudi cay; B: Mat duoi tdn nam sau 3 ngay nudi cay;
C, D, E: hinh anh bao t&r nam dwdi kinh hién vi & cac do phéng dai
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Pinh danh ndm bénh bang k¥ thuat sinh hoc phan ti

Cac mau ndm sau khi dwoc nhan dang so bd dac diém hinh thai, déi 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 phwong phap, két qua dién di san phdm PCR
cho thdy m&u ndm bénh phan Iap (ky hiéu H3) xuét hién bang rd nét s&n phdm véi kich thuwéc khoang 550-600
bp (Hinh 3) so v&i thang chudn DNA (MK). Biéu nay phu hop véi cac nghién ctru trwdc khi st dung cap moéi
chung ITS1 va ITS4 dé& khuéch dai ving ITS1-5.8S-ITS2 trén cac dong ndm la khodng 500 - 600 bp.

Hinh 3. Hinh anh dién di DNA téng 56 va san phém PCR.
A. Hinh anh dién di DNA tach chiét t» mau nam gay bénh dém la phan lap.
B. Hinh anh dién di san pham PCR cla mau ndm gay bénh dém la

Két qua giai trinh tw gen cho thdy mau khong bi nhiéu va trinh tw doc dwoc co kich thwéc 1a 592bp. Trinh ty nay
duoc tim kiém kiém va so sanh vé&i cac chudi twong ddng trén Ngan hang Gen (GenBank) béng st dung phan
mém truc tuyen BLAST cla NCBI. Két qua phan tich BLAST trén GenBank cho thay trinh tw ITS cta ching ndm
H3 twong déng 100% véi trinh tw ving ITS cla loai ndm Curvularia lunata (Accession number: KF924040.1)
(Hinh 4). Nhw vay, két hop véi cac dac didm hinh thai xac dinh & trén, chiing H3 gay bénh ddm 14 trén cay Sen
Tréng co thé két luan d6 la nAm Curvularia lunata. Nhitng bao c&o ghi nhan vé bénh ddm nau 14 va triéu chirng
lién quan do Curvularia cling da dwoc ghi nhan & cac bao cao trwéc day & gibng lia IR66 & Pakistan,
Campuchia (Tann, 2016), hay l&n dAu tién ghi nhan trén thanh long rudt dé (Hylocereus polyrhizus) & Malaysia
[5], san (Manihot esculenta) & vung Tay Phi [6], lua hoang (Oryza rufipogon) & Trung Quéc [7] va ngd & Hoa Ky
[8]. Nghién ctu ctia Pei va déng tac gia (2017) 1a bao cao dAu tién vé bénh dém I& véi nhivng triéu chiing dién
hinh trén 1a &t (Capsicum frutescens) vé&i ddi twong gay hai dwoc xac dinh la Curvularia lunata & Trung Qubc.
Curvularia lunata ciing duoc xac dinh la déi twong gay bénh ddm 14 sen khién 60% dién tich trdng bi nhiém bénh
tai tinh Giang Tay, Trung Quéc trong bao cdo clia Cui va Sun ndm 2012 [15].

Query 3e1 TTCCGTAGGGGAACCTGCGGAGGGATCATTACACAATAAAATATGAAGGCTGTACGCGGC 36@

PRREERRRr re e e e e e e e e e e e e rrrenrnnl
Sbjct 2 TTCCGTAGGTGAACC TGCGGAGGGATCAT TACACAATAAAATATGAAGGCTGTACGCGGC 61

Query 361 TGTGCTCTCGGGCCAGTTTTGCGGAGGCTGAATTATTTATTACCCTTGTCTTTTGCGCAC a20

sbjct 62 GTGCTCTCGGGCCAGTTTTGCGGAGGCTGAATTATTTATTACCCTTGTCTTTTGCGCAC 121

Query A21 TTGTTGTTTCCTGGGCGGGTTCGCCCGCCACCAGGACCACATCATAAACCTTTTTTATGC 480

sSbjct 122 TTGTTGTTTCCTGGGCGGGTTCGCCCGCCACCAGGACCACATCATAAACCTTTTTTATGC 181

Query 481 AGTTGCAATCAGCGTCAGTATAACAAATGTAAATCATTTACAACTTTCAACAACGGATCT
PRIREEERRRE e e e e e e e e e e e e e e reenrnnl
Sbjct 182 AGTTGCAATCAGCGTCAGTATAACAAATGTAAATCATTTACAACTTTCAACAACGGATCT 241

Query 541 CTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAA [s1=1=]

TIREERRRR e e e e e e e e e bbb rnnnrnnl
Sbjct 242 CTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATACGTAGTGTGAATTGCAGAA 301

Query 601 TTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCAAAGGGCATG 660

TEREERRRR e e e e e e e e e e e rnenrrnl
Sbjct 302 TTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCAAAGGGCATG 361

Query 661 CCTGTTCGAGCGTCATTTGTACCCTCAAGCTTTGCTTGGTGTTGGGCGTTTTTTGTCTTT 720

sbjct 362 CCTGTTCGAGCGTCATTTGTACCCTCAAGCTTTGCTTGGTGTTGGGCGTTTTTTGTCTTT 421

Query 721 GGTTGCCAAAGACTCGCCTTAAAAGGATTGGCAGCCGGCCTACTGGTTTCGCAGCGCAGC 78@

Sbjct 422 GGTTGCCAAAGACTCGCCTTAAAAGGAT TGGCAGCCGGCCTACTGGTTTCGCAGCGCAGC 481
Query 781 ACATTTTTGCGCTTGCAATCAGCAAAAGAGGACGGCAATCCATCAAGACTCCTTCTCACG 840

PRREERRRREE e e e e e e e e e e e e e e e e e rnnrrnl
Sbjct 482 ACATTTTTGCGCTTGCAATCAGCAAAAGAGGACGGCAATCCATCAAGACTCCTTCTCACG 541
Query 841 CTTAAGCATATCAATAA 891

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 542 AAGCATATCAATAA 592

Hinh 4. Mirc do twong déng gitka mau ndm bénh H3 vé&i trinh tw da dwoc cong bb trén GeneBank (Ma sé: KF924040.1)
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Lay nhiém nhan tao

Qua trinh lay nhim nhan tao dwoc tién hanh trén cay sen khde dé kiém tra xac minh tac nhan gay bénh phan lap
duwoc. Cay sen khde dwoc gay tén thu’ong b& mat nhan tao. Dich bao t& chira 3 x 10° bao tr/mL duoc lay nhiém
lén vét thuong. Cay déi chirng duoc xiv ly bang nwéc cat tai vi tri la gay tdn thwong. Két qua cho thay, sau 5
ngay, tai vi tri vét bénh xuét hién nhixng cham tron nhé bao quanh quang vang Cac déc diém nay twong tw voi
triéu chirng bénh dién hinh thu nhan tai tw nhién (Hinh 5). Cay déi chirng xt ly bing nwéc cat khong cé dau higu
bénh tai vi tri gay tdn thwong (Hinh 5.E). Sy twong ddng vé& hinh thai, triéu chirng vét bénh trén 14 sen khoe lay
nhiém nhan tao véi két qua ghi nhan bénh dém trang & diéu kién tw nhién, cé thé két luan ching ndm H3 -
Curvularia lunata 1a dbi twong gay bénh dém la trén cay Sen Trang.

T

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

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

D. Déi chiéu vét bénh tai tw nhién;

E. Cay dbi chirng khéng cé biéu hién bénh

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

Trong nghién ctru nay, ching tai thwe hién thdr nghiém hoat tinh (rc ché sw phat trién ctia ndm bénh Curvularia
lunata béng vat Iiéu nano bac. 5 néng dd nano bac téng dan tir 0,1 mg/L, 1 mg/L, 10mg/L, 20mg/L va 30mg/L
duwoc st dung dé tién hanh khao sat va 0 mg/L dwoc si dung nhw mau déi chiing (control). Két qua thu duoc
cho thay, dwong kinh sinh tredng cha tan nam Curvularia lunatatrén moéi trweong PDA giam dan twong &ng voi
gia tang nong d6 nano bac, dong nghia hiéu lwc tre ché ndm tang dan twong &ng véi sv gia tang nong dé nano
bac. Cu thé, véi sy c6 mat clia nano bac & ndng d6 20mg/L cho thdy hiéu lwc (rc ché 1én dén hon 60%, voi
68,32% va 61,47% twong trng sau 3 ngay va 5 ngay thtr nghiém. Sw c6 mat nano bac & ndng dé cao 30 mg/L c6
hiéu lwc &c ché dang ké dén nAm Curvularia lunata, véi hiéu lyc la 91,37% sau 3 ngay va 93,21% sau 5 ngay.
Nhirng két qua nay phu hop véi nhivng két qua thu dwoc ciia Huang et al. (2018), cac tac gid st dung vat liéu
nano bac bang phwong phap téng hop “xanh”, véi chiét xuét la cla cdy Hoang dwong Nhat Ban (Buxus sinica)
duoc st dung nhu tac nhan khir véi AGNO; 4mM dé ther nghiém hoat tinh khang ndm Curvularia lunata. Két qua
cho thay & ndng d6 200 ug/mL tr ché sy phat trién 1&n dén 85% va gia tri ICso dat 26 pg/mL, hinh thai sgi nam
cung bi bién dang khi dwoc xt ly v&i nano bac [9]. Trong nghién ctru gan day clia Uz-Zamam et al. (2020), tac
gid da tién hanh the nghiém hoat tinh khang ndm trén cac doi tuo’ng Alternaria alternata, Paecilomyces, Candida
albicans, Curvularia, Aspergilus niger, va Rhizopus v&i hiéu qua thu duoc 1an twong (ng 1an lwot 1a 54,05%,
42,11%,41,10%, 40.85%, 30,55%, va 29,73% v&i nano bac dwoc tc“3ng hop tw chiét xuat cu Trillium govanianum
Wall. Ex. Royle déng vai tro la chat khiv, chét &n dinh dé khir bac nitrat [10]. Kha n&ng khang ndm cua vat liéu
nano bac véi hiéu lwc &c ché dang k& dén ndm gay bénh thwc vat nhw Bipolaris sorokiniana, Colletotrichum,
Fusarium sp., Penicillium sp ciing da dwoc bao cao trong cac nghién clru clia Azarbani va déng tac gia, Dutta va
ddng tac gia [11, 12].

Bang 1. Khao sat hiéu Iwc trc ché cha vat liéu nano bac véi ndm C. lunata & cac ndng dé khac nhau

Control 0.1 mg/L 1 mg/L 10 mg/L 20 mg/L 30 mg/L
Buongkinhtannam 55, 31481008  2292* 19031016 11,150,115 3,04+0,06
(mm) 0,28
Sau 3
nosy L 32,05+
Higu Iurc e ché (%) 0 1056:022 20%* 450925046 6832:042 9137:016
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Control 0.1 mg/L 1 mg/L 10 mg/L 20 mg/L 30 mg/L
Buwong kinh tan nam 486 4510:056  S013% 55084007 1873£021 330+026
(mm) 0,32
Sau 5
ngay . o 2154 +
Hiéu lwc e ché (%) 0 720+ 1,14 et 4633+016 6147+042 9321054

Kha nang khang ndm cua vat liéu nano bac c6 dwoc & nong dod cao cé thé 1a do & néng dd do, dung dich nano
bac c6 kha néng béo hoa va bam vao cac soi ndm va dé klem soat cac bénh thuc vat. Feng va cong sy nhan
thdy r&ng DNA mét kha nang nhan ddi khi méi trwéng nuéi cdy ndm dwoc xt ly bang nano bac [13]. Diéu nay cé
thé dan dén sw vo hiéu hoa biéu hién cac protein tiéu don vi ctia ribosome, 1am gian doan qua trinh tdng hop cac
enzyme va protein quan trong déi véi viéc san xuat adenosine triphosphate. Nghién ctu cua Bragg va Rainnie
dwa ra gia thuyét rang cac ion bac chi yéu anh hwéng dén chirc nang cla cac enzyme lién két mang pha v&
cAu tric mang, vi du nhw cac enzyme trong chubi hd hap [14]. Nhitng co s& khoa hoc nay va két qua nghlen curu
chung t6i thye hién, vat liéu nano bac (AgNPs) co thé dwoc xem nhuw gidi phap tidm ndng dé xd& Iy ndm
Curvularia lunata gay hai trén cay Sen Tréng 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 chia vat liéu nano bac & cac néng do twong trng sau 72 gie (3 ngay)
KET LUAN

Trong nghién ctu nay, ching t6i da phan Iap va dinh danh bng hinh thai va phan t& déi twong gay bénh dém la
trén cay Sen Tréng trong tai Thira Thién Hué vu mua 2021 la Curvularia lunata bang cach st dung c&p primer
ITS1-ITS4 vé&i dd twong ddng 100%. Theo hiéu biét cla ching t6i, day la bao céo dau tién vé Curvularia lunata
gay ra bénh dém Ia trén cay Sen Trang Nelumbo nucifera & Viét Nam. Bén canh d6, xt Iy nano bac & ndng do 30
mg/L cho thay hiéu qua tich cwc vé&i hiéu lwc e ché ndm Curvularia lunata 1én dén 91,37% va 93,21% tuwong
&ng sau 72 gi®r (3 ngay) va 120 gio (5 ngay) so véi déi chirng khong xt ly.

Loi cam on: “Nguyén Quang Hodng Vii duoc tdi tro béi Tdp doan Vingroup va hé tro béi chwong trinh hoc bong dao 1go
Thac si, Tién s7 trong nuréc cia QUi Péi méi sang tao Vingroup (VINIF), Vién Nghién ciru Dit ligu lén (VinBigdata), ma sé
[VINIF.2020.7S.89] ”
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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®
YInstitute 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 um X 6.5-12 pm 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 lunata 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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