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MO PAU

Sen (Nelumbo nucifera) mot loai hoa dep, thanh khiét, 13 biéu twong gan lién voi Phat
Giéo ciing nhu vin hoa va lich str. Bén canh do, ciy sen con mang nhiéu gia trj kinh té gin lién
v6i sur da dang san pham dic san dia phuong va cac yéu t6 lién quan dén canh quan sinh thai.
Tt ca cac bd phan cta ciy sen tir hoa, 14 cho dén ngo sen, guong sen va hat sen déu duoc sir
dung dé 1am moén n va vi thude b gid trj trong y hoc ¢o truyén (Pokhrel et al., 2022; Sharma
et al., 2017). Hat sen va cu sen la hai bd phan dugc sir dung phé bién nhét, tir 1au cling dugc
dung trong ché bién thyc pham hay thirc udng nhur tra thao moc. Cac hop chat co hoat tinh sinh
hoc cao nhu alkaloid, flavonoid, triterpenoid, vitamin co trong hoa, 14, hat va ct sen co tac dung
16n trong cai thién cac van dé vé stic khoe con ngudi nhu chdng viém, hoat tinh chéng oxy hoa
cao cling duoc ghi nhan & cac bao cdo gan day (Chen et al., 2018; Lin et al., 2023; Liu et al.,
2015; Zheng et al., 2016).

San xu4t ndng nghiép lién tuc bi anh hudng boi rat nhidu cac mdi de doa, tic dong boi
nhiéu loai mam bénh thuc vat khac nhau dan dén thiét hai 16n vé nang suit va kinh t&, v6i con
s& wéc tinh xap xi 25-30% (Gai & Wang, 2024). O Thira Thién Hué, cay sen dugc trong tap
trung trong c4c ao, hd & ca Noi thanh va ngoai thanh nhu mét tap quén truyén théng cd tir 1au
doi. Tuy nhién, trong quéa trinh trong, canh tac sen ghi nhan nhiéu bénh hai gay thiét hai lon vé
ca chat luong, san lugng, anh hudng tryuc tiép dén céc ho ndng dan tréng va kinh doanh vé sen.
Niam 2019, mét s6 dién tich sen & cac dia phuong c6 hién tuong chét, bénh véi ty 18 1on (co
nhiéu viing ty 1& chét 1én dén 50 - 70%). Phuong thuc xir Iy duoc &p dung phd bién hién nay 1a
sir dung thudc diét ndm, thudc trir sau. Tuy nhién, cudng do sir dung va phd hoat dong hep cua
hau hét cac loai thudc diét nam téng hop 1a dan dén cac van dé vé khang thude va gia tang chi
phi xtr Iy méi trudong do du lugng thude con lai trong méi trudng.

Nhiéu giai phap chién lugc, d6i mai cong nghé tién tién duoc dua ra dé giam thiéu nhiing
thiét hai. Trong d0, cong nghé nano dang ndi 1&n, thu hit sy quan tdm cua cac nha khoa hoc véi
tiém nang Gng dung, cach mang hda manh mé nhiéu linh vuc nhu khoa hoc, cong nghé, y hoc
va ndng nghiép nhd cac dic tinh 1y hoa doc déo, dién tich bé mat tac dong I6n, kha nang phan
g cao (Siddiqui et al., 2015). Hién nay, viéc phat trién va ting dung céc hat nano sinh tong
hop da mé ra con duong méi trong nghién ctiru néng nghiép hudng téi phét trién cac phuong
phép kiém soat bénh cay than thién véi moéi trudng va hiéu qua. Trong cac vat liéu nano, nano
bac (AgNPs) v6i dic tinh khang dic trung va dién tich bé mat 16n da dugc minh chimg va ting
hiéu qua & liéu thap, hira hen s& cung cap mot giai phap thay thé phu hop, than thién véi moi
truong (Roy et al., 2013; Zhang et al., 2016). Nhu vay, viéc ing dung cac vét liéu nano dugc
ky vong s& dong mét vai tro nhu mot giai phap day htra hen trong viéc giai quyét thach thirc
nay. Nham muyc tiéu chung 1a thic day tinh hiéu qua va tinh bén viing ctia cac hoat dong nong
nghiép doi hoi it dau vao, tao ra it chat thai, vét chat thira so voi phuong phap truyén thong.

Xuat phat tir nhitng nhu cau thuc tién néu trén, dé tai “Nghién citu dnh hwong ciia vit
ligu nano bac dén mgt sé bénh hai trén cdy sen (Nelumbo nucifera) tro%g 0 Thira Thién
Hué” duoc tién hanh nham xéc dinh céc tac nhan gay hai va danh gia hiéu qua clia nano bac
trong viéc phong chdng cac tic nhan gay hai trén cay sen.



2. MUC TIEU CUA NGHIEN CUU
2.1. Muc tiéu chung: Xac dinh cac tac nhin gy hai trén cdy sen (Nelumbo nucifera) trong
& Thira Thién Hué va danh gia anh huong cua vat 1iéu nano bac ddi véi su phat trién ctia cac
tac nhan nim gy hai.
2.2. Muc tiéu cu thé:

- Phan lap, dinh danh duogc cac tac nhan nam gay hai trén cay sen ¢ Thira Thién Hué.

- Panh gia dugc hiéu luc te ché va phén tich budce dau nhirng anh hudng cuia nano bac
1én qua trinh phat trién cia cac nim gy hai phan 14p duoc trén cdy sen trong diéu kién phong
thi nghiém.
3.NOI DUNG VA PHAM VI NGHIEN CUU
3.1. Noi dung nghién ciru

- Noi dung 1: Piéu tra, phan lap va xac dinh céc tac nhan ndm lién quan dén cic triéu
chtng bénh hai trén cdy sen trong & Thira Thién Hué.

- Noi dung 2: Panh gia anh huéng cia nano bac dén cac tic nhan nam gay bénh hai
trén cdy sen trong diéu kién phong thi nghiém.
3.2. Pham vi nghién ctru
- Pham vi thoi gian: Lun an duoc thyc hién tir thang 01/2021 dén thang 04/2025
- Pham vi ddi tuong: Tap trung vao cac tac nhan nim lién quan dén céc triéu chimg bénh
hai trén 14 ctia 2 giéng sen: sen tring Hué, sen hong cao san (sen hong Dong Thap).
- Pham vi khong gian: Qua trinh khao sat, diéu tra, thu mau bénh sen tién hanh tai diém
trong sen dic trung ¢ Thanh phé Hué* (Quan Pha Xuédn, Quan Thuin Hoa va cac huyén
Huong Tra, Huong Thuy, Phong Dién, Phii Loc). Qua trinh phan lap, danh gia cic anh huong
ctia vét liéu nano bac dugce tién hanh tai Vién Cong nghé sinh hoc, Pai hoc Hué
4. Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI
4.1.Y nghia khoa hoc

Két qua nghién ctru ctia dé tai s& cung cip dan liéu khoa hoc méi c6 tinh hé thong va
c6 gia tri vé phan loai hoc ciia cac tac nhan gay hai trén cdy sen trong & Thanh phd Hué, tir
d6 1am 16 sy da dang vé chung loai va phan b cta cac tic nhan ndm gdy hai trén cay sen,
dong gop b6 sung dit liéu hé thdng hoc va sinh thai hoc cho nhom nam giy bénh trén cay
trong tai Thanh pho Hué cling nhu Viét Nam. Nghién ctru cung cap dir liéu quan trong vé
hiéu qua khang nim ctia nano bac, co ché sinh hda ma nano bac tac dong 1én timg d6i tuong
nam giy hai gop phin mé rong hiéu biét vé co ché khang ndm ciia cdc nano bac. Lam ngudn
thong tin, tai liéu tham khao cho viéc img dung nano bac trong phong chéng, quan 1y bénh
hai trén cay sen.
4.2.Y nghia thue tién

Nghién ctru cung cép co s& khoa hoc dé ung dung nano bac lam chét khéang nam hiéu
qua trong quan 1y bénh hai trén cdy sen, gitip giam thiéu viéc st dung thudc bao vé thuc vat
hoa hoc truyén thong, tir d6 gop phan bao vé méi trudng. Viée xac dinh cac chi sb nong do
trc ché tdi thiéu, ndng d6 diét nam tdi thiéu va ECso gitip dinh huéng lua chon liéu lugng nano
bac phu hop, t6i wu hoa hiéu qua phong chéng nam gy hai va giam thiéu nguy co phat sinh
khang thudc.

Két qua nghién ctru cho thay nano bac c6 tinh dic hiéu cao dbi vi cac chung nim gay
hai trén cay sen, gop phan nang cao ning suat va chat luong cay trong. Tir d6, mo ra hIIO‘ng
di mai trong viéc Gmg dung cong nghé nano vao ndng nghiép bén vimg, dic biét trong kiém



soat sinh hoc cac bénh thuc vat, tir d6 thic déy phat trién nong nghiép xanh, sach va than
thi¢n v&i moi truong.

5.NHUNG PONG GOP MOI CUA LUAN AN

- Nghién ctru trong luan an da dong gop mot sé két qua méi sau day:

1. Nghién ctru da xay dung mot bo dir li¢u chi tiét vé sy da dang céc loai nam lién quan
dén cac triéu ching bénh hai trén ciy sen trong tai Thanh phdé Hué, bao gom thong tin vé
thanh ph?m loai, dic diém phan bo dia ly va diéu kién sinh canh dua trén cach tiép can téng
hop da bang chimg. Viéc két hop dong thoi cac phuong phép phan tich hinh thai, phat sinh
loai da locus cung vdi cac phu:ong phap xac dinh ranh gidi loai GCPSR va PTP, nghién ctru
da xac dinh 21 tac nhan ndm lién quan den cac chimg bénh trén cay sen & cap do loai, thude
9 chi ndm khac nhau. Trong do 13 loai nam ghi nhan mé1 ¢ Viét Nam, 17 loai 1a tac nhan
bénh mdi trén cdy sen trén pham vi toan cau, va 20 loai 1a ghi nhan méi trén cy sen tai Viét
Nam. Nhirng dir liu nay khong chi gép phan hoan thién hé thong phén loai hoc cua nhom
nam trén cay sen tai Thanh pho Hué va Vlet Nam, cling nhu trén thé gid1 ma con tao nén tang
khoa hoc vitng chic cho cac nghién ciru tiép theo.

2. Nghién ctru da cung cap cac dit liéu vé hidu lyc trc ché ciia nano bac 1én 29 ching
phan 1ap thir nghiém dai dién trén mdi trudng thach ran. Nghién ciru cling da tng dung 3 mo
hinh khac nhau dé udc tinh gia tri ECso. Trén co s& so sanh, mo hinh hdi quy phi tuyén tinh
Probit logio duoc lua chon dé phan nhom mure d¢ dap img, phan loai hi€u qua cua nano bac,
murc d6 khang/nhay cam cta ching nim phan 13p thir nghiém thanh 4 nhom dua trén phuong
phap thong ké tr phan vi. Phuong phéap nay cung cip mot cach thirc hidu qua giup danh gia
hiéu lyc khang nim cta nano bac va kha nang khang cua cac ching nam.

3. Nghién ctru da budc dau lam rd truc co ché tac dong sinh hoa cua nano bac 1én 8
chung ndm phan lap dai dién. Cung cip bang ching khoa hoc vé cac tac dong ciia nano bac
1én tinh todn ven clia mang té bao nam, lam ting ro ri vat chat ndi bao, giam ham luong
ergosterol, ting peroxy hoa lipid va lam suy giam hoat dong enzyme chdng oxy hoa ndi bao
nhu SOD va CAT, tir d6 1am mat cin bang oxy hoa khir va trc ché su phat trién ctia nAm. Bén
canh d6, nghién ctru nay ciing cung cap cac minh ching tac dong ¢ cap do vi thé 1én soi ndm
va bao ttr.

CHUONG 1. TONG QUAN VE VAN BPE NGHIEN CUU
1.1. GIOI THIEU CHUNG VE CAY SEN
1.1.1. Ngudn gbc, lich sir va s phan bo ciia ciy sen

Cay sen (Nelumbo nucifera Gaertn.) thuoc ho Nelumbonaceae, mét ho thuc vat nho
va la loai thuc vat hai 14 mam c6 lich si tién hoa 1au doi. TAm quan trong ctia ciy sen khong
chi nam & vai tro trong phan loai hoc va nghién ciru tién hoa ma con & kha nang tao canh quan
sinh thai, img dung trong y hoc va nghién ctru ngudn gbc phat sinh loai, tir ¢6 thu hiit sy quan
tAm ngdy cang 1on tir cong dong khoa hoc.

O Viét Nam, sen cha yéu duoc trong trong ao hod dé lay hoa va hat, véi tong dién tich
khoang 3.000 ha, phan b tai cAc tinh nhu Hung Yén, Hai Duong, Thai Binh, Nghé An, Nam
Dinh, Hué va Bong bang séng Cau Long. Tinh Bong Thap cé dién tich trong sen khoang 258
ha, san luong dat 286 tan. O khu vue Pai Noi va thanh phd Hué, sen dugc trong chi yéu trong
céc hd chuyén dung véi dién tich 26,35 ha, chiém 7,72% tong dién tich trong sen. Hau hét
céc giéng sen dia phuong déu duoc trong trong cac hd chuyén trdng sen ndy. Riéng gidng
Sen Cao San, chi mot s6 it duoc trong trong céc hd ¢ thanh phd Hué, con phan 16n giéng nay



duoc trong trén cac ruong thudc khu vuc phu can nhu thi x3 Huong Tra, huyén Pha Loc, Phu
Vang va Phong Dién (Trang, 2021). Gan day, trong béo cdo méi nhét caa Chi cuc Trong trot
va Bao vé thuc vat Thira Thién Hué nam 2024, dién tich trong sen toan tinh dat khoang 655
ha tap trung chii yéu & Phong Dién, Pht Vang, Phi Loc, Huong Tra va thanh phd Hué.
1.1.2. Pic diém sinh truéng ciia ciy sen

Tam quan trong caa cdy sen trong tao canh quan sinh thai, sir dung 1am thudc va phat
sinh loai thyuc vat, sen ngdy cang duoc giéi khoa hoc quan tdm. Vé mit sinh hoc, cy sen
khéng chi ¢ nhimg dic diém chung caa thyuc vat thay sinh ma con ¢d nhimg dic diém doc
d4o nhat dinh gitp phan biét n6 véi cac loai thyc vat khac. Nhitng dic diém nay bao gom tudi
tho cua hat, tinh siéu ky nuéc coa 14 va kha nang diéu nhiét cua hoa. Sy hiéu biét vé cac co
ché dan dén su hinh thanh cac dic tinh doc déo nay 1a rat quan trong, khdng chi ddi vai sinh
hoc thuc vat co ban ma con tiém ning sir dung to I6n cua chiing théng qua sinh hoc,
1.1.2.1. Thoi gian sinh truwong

Thoi gian sinh truong cua cac giéng sen duoc tinh tir luc trong dén khi 14 kho hoan
toan (sen tan). Két qua nghién ciru vé thoi gian sinh trudng cua cac giéng sen ¢ Thira Thién
Hué ghi nhan thai gian tir trong dén khi sen tan trung binh caa cac gidng 1a 159,3 ngay, dao
dong tir 152-171 ngy (Trang, 2021). C6 3 gidng c6 thoi gian sinh truéng dai nhat 1 Sen Cao
San (157 ngay), Sen Trang Tret Lo6i (169 ngdy), Sen Trang Tret L6m (171 ngay).
1.1.2.2. Diic diém sinh Iy ciia cdy sen

Quang hop va ho hap 14 hai qua trinh sinh Iy dugc nghién cau nhicu nhat trong khoa
hoc thuc vat, bai vi sy can bang gitra hai qua trinh nay quyét dinh ty 18 rat 16n dén kha
ning sinh trudng va nang suat caa hau hét céc loai Cay tréng. Quang hop Ia mot chire nang
sinh ly quan trong cua thuc vat. La qua trinh bién ddi cac chét vo co don gian 1a khi CO;
va nudce thanh c&c hop chat hitu co phic tap nho ning lugng 4nh sdng mit troi voi sy tham
gia cua cac hé sic. Co quan 1am nhiém vu quang hop chi yéu o thyc vat Ia 14

Qué trinh phét trién 14 cta cay sen gdom ba giai doan chinh: giai doan l4 trai, I nam
trén bé mat nudc véi mat trén tiép xic anh sang mat troi va mat dudi tiép xtc nuéc, gidp 14
thich nghi véi cudng d6 anh sang manh va bong ram, déng thoi thuc hién chic ning quang
hop cung Cép carbon cho cay; giai doan la du, khi cac la vuot 1€n trén mat nudc xuét hién
dong thoi vai 14 trai, hd tro cy trong viéc tiép xtc voi khong khi va anh sang; va giai doan
tao hat, trong do6 14 du van ton tai con Ia trai c6 thé bi tiéu giam hodc phan hay mot phan. Su
phét trién va bién ddi ciia cc loai 14 ndy phan anh kha nang thich nghi sinh hoc ciia cay sen
V41 moi truong nude va dam bao hiéu qua quang hop cling nhu thich nghi véi cac giai doan
phét trién khéc nhau. L4 sen thé hién tinh Ky nudc cuc cao, con duoc goi 1a “hiéu tng hoa
sen” (Darmanin & Guittard, 2015). Diac tinh siéu ky nuéc ndy cd thé dam bao rang I6p biéu
bi trén cua la khdng bi nudc bao phu, do d6 duy tri chirc nang binh thuong cua khi khéng,
dong thoi giam tinh nhay cam Vi mam bénh (Ensikat et al., 2011).
1.2. TONG QUAN VE CACH TIEP CAN VA CAC TIEU CHI NHAN DIEN, PHAN
DINH LOAI NAM

Du 1a don vi co ban trong sinh hoc, “loai” van 1a khai niém gay tranh luan kéo dai, dic
biét trong nam do dic trung sinh san da dang, pho v tinh rong va cau trlic quan thé phuc tap.
Tir quan diém co dién caa John Ray (1686) nhan manh tinh 6n dinh cta cac thuc thé cing
ngudén gbc, qua hé thong danh phéap chuan hoa ciia Linnaeus va tu tudng tién hda cua Darwin,
khai niém loai lién tuc duoc hiéu chinh theo tri thire duwong thoi. Budc ngoat quan trong la
khai niém loai sinh hoc (Biological Species Concept) cua Ernst Mayr (1942), xem loai la cac



quan thé ty nhién c6 kha nang giao phéi thuc hoic tiém ning va duoc cach ly sinh san véi
céc quan thé khac (De Queiroz, 2005). Tuy nhién, khi p dung dinh nghia nay cho nam, khéi
niém loai sinh hoc bc 16 nhicu gisi han do nhiéu taxon thé hién su da dang chién luoc sinh
san, pho I6n cac dong vo tinh, chu ky Song da pha, tai t6 hop khong dong nhat, va rao can
giao phdi khé quan sat. Trong phan loai nim, cau hoi cdt 151 “khi nao mot quan thé ximg dang
duogc cong nhan 1a loai?” van tiép tuc gay tranh luan (Dupuis et al., 2012; Xu, 2020). Ngudn
goc cua cac tranh luan phan Ion bat nguon tir viéc nham 1an hai I6p khéi niém von phai duoc
phan biét rach roi: (i) khai niém loai (speC|es concept) — nén tang, co so Iy thuyét dinh nghia
ban chat caa “loai”; va (ii) tiéu chi/tiép can phan dinh ranh gigi loai (species criteria/species
delimitation) — tap hop bang chitng va quy trinh thuc nghiém nham hién thuc hoa khai niém
d6 trong thyc tién. Su thiéu rach roi nay dé dan dén két qua phan dinh mo hé va thiéu tinh
dong nhat. Hon nita, cac khai niém va tiéu chi ¢ thé mau thuin nhau, tao ra cac ranh gioi va
s6 luong loai khéc nhau (De Queiroz, 2007; Stankowski & Ravinet, 2021). Cho dén nay, c6
khoang 30 tiéu chi ghi nhan/phan dinh loai dugc dé xuat (Chethana et al., 2021). Tuy nhién,
chi mét sb it dwoc ding rong réi trong thue hanh phan loai nAm. Cac nhém tiéu chi pho bién
gom: (i) sinh hoc (cach ly sinh san), (ii) hinh thai/phenetic, (iii) sinh thai (hc sinh thai/khi
hau/ky chu), (iv) cum kiéu gen/di truyén quan thé, va (v) phét sinh-dong quy (da locus,
GCPSR). Viéc lra chon va két hop céc tiéu chi nay can phu thudc vao dix liéu sin cd, lich st
tién hoa caa ting chi. Song song véi hé thong hoc phan tir, phan loai tich hop (integrative
taxonomy) d4 tr& thanh dong luc cha dao cho céc nd luc phan loai lai nam, bao gom ca tac
nhan nAm gay hai trong linh vuc bénh hai thuc vat. Céch tiép can nay sir dung dong thoi va
d6i chiéu nhiéu dong bang ching doc 1ap — hinh thai (vi mo/vi mo), sinh thai-sinh dia ly,
hinh thire sinh san, lich st ky chu, dit liéu phan tir da locus/da gene, va ca dir liéu hé gene
nham nhan dién va phan dinh lodi mét cach hiéu qua (Cao et al., 2021; Damodara Shenoy,
2025; Jayawardena et al., 2021). Thay vi phu thugc mét chi dau hay khai niém don 1¢, muc
tiéu cach tiép can nay tim kiém sy dong thuan lién nguon (cross-evidence concordance), dong
thoi nhan dién va xem xét cac bt dong giita gene, kiéu hinh va sinh thai.
1.3. TONG QUAN TiNH HINH BENH HAI TREN CAY SEN

Trong nhitng ndm gan dy, nhiéu nghién ctru d duoc tién hanh nhim xac dinh va danh
gia thyc trang cac bénh hai trén cy sen & nhiéu ving trong khac nhau trén thé gidi, gop phan
lam rd nguyén nhan cia cac bénh hai trén cay sen.
1.3.1. Thye trang va tinh hinh bénh hai trén ciy sen trén thé gi6i

Nhiéu nghién ctru tai Trung Qudc va Pai Loan da xac dinh cac tac nhan giy bénh quan
trong trén cay sen lién quan dén nAm va virus. V& bénh dém 14, Zhang et al. (2019) xac dinh
nam Alternaria tenuissima 1a nguyén nhan gay bénh dém 14 tai Quang Xuong, Giang Tay. Tri¢u
chimg ban dau 14 cac d6m nho mau nau vang véi tim dém den nhat va vién vang nau, sau d6
gay hoai tir 16 rét trén 1a. Ngoai ra, Curvularia lunata ciing duge xac dinh gy bénh dom 14 véi
cac dom nau tim, tAm trang xam va Vién nau den bao quanh (Cui & Sun, 2012). Nghién clru
cta Zhang et al. (2018) d4 ghi nhan ndm Nigrospora oryzae 1a tac nhan gy chay 1a trén glong
sen Taikonglian 36 tai Phiic Kién, voi cac dom trang xam c6 vién nau va lan rong thanh vét
bénh mau nau, day duoc xem 1a bao cao dau tién ghi nhan N. oryzae gy bénh trén cdy sen tai
Trung Quéc. Gan déy, Gong et al. (2023) x4c dinh thém loai N. pyriformis lién quan dén cac
triéu chimg dém den va hoai tir dang lu6i trén 14 sen & Quang Xuong, gay chét khoang 20% s6
la. Bénh phén tréng trén sen cling dugc ghi nhan tai Thanh Pao, Son BDong, vé1 tac nhan la nam
Erysiphe takamatsui, dugc xac dinh qua phan tich gene rDNA ITS va 28S (Zhou et al., 2019).




Mot nghién ctru toan di¢n tai Pai Loan do Chen va Kirschner (2018) thuc hi¢n da phan 1ap 33
lodi nAm tr 1002 mau bénh 14 sen, chu yéu thudc céac chi Colletotrichum, Diaporthe va
Fusarium. Nghién ctru nay 1an dau tién ghi nhan sy xuat hién cta Erysiphe takamatsui va
Pseudoscopora nymphaeacea tai Pai Loan.

Lién quan dén bénh thdi nhiin va héo kho trén ciy sen, Wang et al. (2020) xac dinh
nam Fusarium innarcatum 13 nguyén nhan gay bénh théi nhiin tai Vii Han thong qua phan
tich phan tir va thir nghiém lay nhiém nhan tao. Trudc d6, cac nghién ciru ciing ghi nhan cac
loai nAm nhu F. tricinctum (Li et al., 2016), F oxysporum (Tang et al., 2017) va gan day 1a ¥
prolzferatum (Cai et al., 2022) 1a cac tdc nhan gay bénh tuong tu trén sen. Ngoai cac tac nhan
nam, mot sd nghién ctru con cho thay cac tac nhan virus dugc phat hién trén ciy sen: virus
kham Dasheen (DsMV) Cucumber mosaic virus (CMV), Sweet potato latent virus (SPLV),
badnaviruses (LBV) va Apple stem grooving virus (ASGV) cling da dugc bao cdo trén cay
sen trong cac nghién cru gan day (He et al., 2019, 2020; Wang et al., 2019).

Thyc trang bénh hai trén cay sen cho thiy sy da dang va phiic tap cao cta cac tac nhan
gy bénh. Phan 16n cic nghién ciru vé bénh hai trén ciy sen thuong tip trung ghi nhan mot
hodc vai loai ndm riéng biét, dan dén viéc tiép can theo hudng “mdt bénh — mdt loai — mdt ky
chu”. biéu nay tuy co gia tri khoa hoc nhung lai tao ra cac két qua don I¢, thiéu sy téng hop
va déng bo. Sy phan manh nay phan anh tinh da dang sinh hoc phong phu trong hé sinh thai
bénh hai trén cay sen, dong thoi chi ra rang van con nhiéu loai gy bénh tiém an chua dugc
phat hién hodc nghién ctru day du.

1.3.2. Thuc trang va tinh hinh nghién ctru bénh hai trén cay sen & Viét Nam

Tai Viét Nam, sd luong bdo cao nghién ctru vé bénh hai trén cay sen con tuong dbi
han ché, va céc bao cdo nay ciing chi tap trung & mot s6 tinh nhu Thira Thién Hué hay ¢ khu
vuc Pong bing Séng Ctu Long. Nam 2016, ba loai Colletotrichum: C. acutatum, C.
lagenarium, C. gloeosporioides da dugc nhom nghién ctiru Tuong et al. xac dinh lién quan
dén bénh than thu trén cdy sen tir cac mau thu thap & cac tinh Déng Thap, Can Tho, Hau
Giang, Vinh Long, Bac Liéu va Ca Mau. Bén canh do, mot nghién ctru doc 1ap khac tién hanh
str dung cac ching xa khuan cho thdy ¢ hiéu qua quan Iy bénh than thu do Colletotrichum
gay ra (Tuong et al., 2022; Tuong & Qui, 2016). Sinh vat giéng ndm - Phytophthora sp. ciing
dugc chi dinh gay benh chay 14 va thbi than trong mot bao cao cia (Thai & Tudng, 2016).
Tuy nhién, nghién clru nay tip trung vao danh gia kha nang dbi ctia cac chung xa khuan, nén
cac tac nhan trén cling khong dugc lam ro vé mat hinh thai, cach thirc phan lap, phan loai va
chi dinh v61 cach goi chung Phytophthora sp.

Tai Thira Thién Hué, Chi cuc Béo vé Thuc vat da ghi nhan hién tuong cay sen chét va
tan lyi tai mot s ving trong trong tinh & ndm 2018 véi nguyén nhan duoc xac dinh 14 do nAm
than thu. Truong & Vuong (2020) dya trén giam dinh vé hinh thai va 1dy nhim nhén tao da
béo cao Fusarium 13 tac nhan gay bénh théi than, thdi ct sen va ghi nhan rang bénh dic biét
nghiém trong & giai doan thu hoach. Trong mdt nghién ctru khac thuc hién trén ba giéng sen
Yén Thanh, Kim Lién va cao san da ghi nhan 7 dich hai trén cay sen, bao gém: sau khoang,
bo tri, rﬁy mém, sau rom, bc buou vang, ¢ sén nho va bénh than thu. Trong do, sau khoang,
bo tri va rdy mém 14 1a nhiing tic nhan ghi nhan pho bién vdi mat do cao. Bén canh d6, nhom
nghién ctru ciing chi ra rang thudc Map JOWO 700W c6 hiéu luc cao voi 3 tac nhan nay
(Phuc et al., 2021). Gan day, Lasiodiplodia theobromae dugc xac dinh 13 tic nhan giy nén
triéu chtg tan lyi trén cdy sen trong ¢ Thira Thién Hué dua trén thong tin trinh tu cta 3 locus
ITS, TEFI-a va TUB2 trong nghién ctru cua Cuong va et al. Tuong tu, trong mdt nghién ctru



doc lap tai huyén Thap Mudi, Dong Thap, L. theobromae ciing dugc chi dinh 13 tac nhan gay
bénh thdi cuéng la cay sen, dya trén trinh ty ITS (Héng et al., 2024).

Cay sen va nhiéu thuc vat khac thuong bi tn cong bdi cac vi sinh vat gay bénh. Sy lao
hoa hodc ton thuong vét chi co thé kich hoat vi sinh vat chuyén sang dang giy bénh xam
nhdp. Hién nay, cac thudc bao vé thuc véat nhu tebuconazole, azoxystrobin, metalaxyl,
mancozeb va carbendazim dugc st dung rong rii, nhung ton du héa chét gay nguy hai cho
mdi trudng va sinh vat khéng muc tiéu. Do do, can phat trién cac bién phap kiém soat bénh
thuc vat hiéu qua va an toan hon, phu hop cho ca giai doan trudc va sau thu hoach.

1.4. TINH HINH NGHIEN CUU VE NANO BAC VA UNG DUNG TRONG QUAN
LY BENH HAI CAY TRONG

Cung v6i su phét trién nhanh chong va cac thach thirc méi, cong nghé nano di thu hut
sy quan tim manh mé& cia gidi khoa hoc, thé hién qua sd lwong 4n pham ting nhanh hang
nam. Trong d6, hat nano bac (AgNPs) ndi bat nho do on dinh, dan dién, kha nang xuc tac va
dac biét la tinh khang vi sinh vat cung dién tich bé mit 16n. Nhiing dac tinh nay gitip nano
bac duoc tng dung rong rai trong linh kién ban dan, chét khr trung, cham soc stre khoe, vat
liéu phu, bao bi thuc phém, Xt Iy nude va cam bién sinh hoc.

1.4.1. Co ché khang ciia nano bac

Nano bac da thé hién tac dung khang cao chéng lai nhiéu loai vi khuan, nAm gay hai
v6i nhiéu béo céo khac nhau ghi nhan. Tuy nhién, co ché chinh x4c ma nano bac gy ra hoat
tinh trc ché tang trudng hodc diét khuan, diét ndm van chua duoc lam rd hoan toan (Cavassin
et al., 2015; Polinarski et al., 2021). Nhin chung, c¢6 thé cu thé cac con duong tac dong cua
nano bac khi ¢ trong t& bao nhu sau:

Khi & trong t& bao, Ag* va AgNPs hoat dong & cac cap do khac nhau

+ Dan dén su tich tu cac loai oxy phan tmg noi bao (ROS), gdy ra qua trinh apoptosis
(Adam & Khan, 2022; Dong et al., 2019; Hwang et al., 2012; Radhakrishnan, Mudiam, et
al., 2018).

+ Sy tich tu Ag* ndi bao 1am bién doi ciu triic mang té bao, thay d6i hé thong tham
thau. Diéu nay tao ra dong ion kali va 1am mat gin nhu hoan toan cac ion kali ndi bao, dén
dén tic ché hoat dong H* -ATPase cua mang (Cyert & Philpott, 2013; Rohde et al., 2021;
Vagabov et al., 2008).

+ Jon Ag® di vao ty thé théng qua chit van chuyén dong Pic2 cua ty thé, chit nay c6
ai luc v6i Ag* cao hon so véi cac ion dong (Cut). Diéu nay dan dén giam nong do Cu* va
tang tich tu Ag"™ trong chat nén ty thé, din dén giam hoat dong ciia cytochrome ¢ oxidase
phu thudc dong va do d6 1am giam toc do ho hap té bao (Costa et al., 2010; Teodoro et al.,
2011; Vest et al., 2013).

+ Ag" va AgNPs diéu chinh hé phién mé, hé gene biéu sinh va hé chuyén héa va lam
thay d6i dang ké cac chirc ning quan trong ciia té bao nam, t& bao vi khuan (Das & Ahmed,
2012; Dubey et al., 2015; Marathe et al., 2021). Su diéu hoa (theo xu huong glam) hoat dong
cac gene lién quan chu trinh acid tricarboxylic, cac gene lién quan dén chuyen héa oxy hoa
khir va cac gene lién quan dén tong hop ergosterol va chuyén hoa lipid, ddn dén nhiing thay
d6i cau tric chii yéu ¢ cap d6 mang sinh hoc ciing di duoc ghi nhan trong nhiéu nghién ctru
(Babele et al., 2019; Barros et al., 2021; Horstmann et al., 2019; Marathe et al., 2021,
Radhakrishnan, Dwivedi et al., 2018).

Tom lai, mot s6 con duong tac dong da dugc chu’ng minh, bao gdbm pha v& proteln
san xuat ROS va suy thoai chat chdng oxy hoa, suy giam ciu tric mang (pha v& mang, thiéu



tinh thAm ctia mang), gay dot bién va diéu hoa biéu hién gene protein van chuyén (Carrapico
et al., 2023; Lemire et al., 2013). Tinh linh dong ciia mang va cac hoat dong trao ddi chat bi
gian doan do sy thay do6i hinh thai ciia mang té bao bi anh hudng bdi nano bac va qua trinh
khir cuc mang, cudi cung dan dén ton thuong thanh phan té bao. Su 10 ri cac phén tir bén
trong t& bao, chang han nhur enzyme, protein, chat chuyén hoa va DNA, 1a do su pha v cdu
triic té bio.

1.4.2. Cac yéu t6 anh huong dén hoat tinh khang ciia nano bac

Cung v6i viée 1am sang to cac khia canh co ché khang ctia nano bac, nhiéu nghién
ctru cling da xac dinh duoc tinh chét cua cac hat nano bac. Cu thé 1a kich thudc hoa hoc,
dién tich va bé mat, anh huong dén kha nang khang vi sinh vat. Céc tai liéu hién c6 cho
théy hoat tinh diét khuan, khéng nam ctia nano bac chu yéu duoc xac dinh boi kich thude,
tinh chat bé mit va néng do st dung. Cac hat nano bac c6 kich thudc nhé hon duoc cho
la doc hai hon (Kong et al., 2020).

1.4.3. Ung dung nano bac trong nong nghiép va quan Iy bénh hai thyc vat.

Nong nghiép bén viing dang dugc wu tién do thiét hai 16n tl‘r sau bénh va mam bénh
nam, nguyén ; nhan giy 80% bénh hai thyc vat toan cau. Thudc diét nAm truyén thong tuy hi¢u
quéa nhung tiém 4n rii ro moi trudng va an toan thuce pham, dan dén viéc han ché str dung.
Nano bac sinh hoc néi 1én nhu giai phap thay thé than thién méi truong, hiéu qua va tiét kiém
chi phi trong kiém soat ndm bénh trén cdy trong. Nhidu nghién ctru da chimg minh vai tro
quan trong ciia nano bac trong phong chong mam bénh thuc vat, mo ra hudng di méi cho
néng nghiép bén vimg.

Nghién ciru tong quan cho thay nano bac khéng chi c¢6 kha nang khang khuan ma con
hi¢u qua trong kiém soat nhiéu loai ndm gay hai thuc vat. Mahdizadeh et al. (2015) ching
minh nano bac ¢ ché manh sy phat trién cia cac ndm nhu Phytium aphanidermatum,
Macrophomina phaseolina, Sclerotinia sclerotiorum va Rhizoctonia solani véi mic (e ché tir
75% dén 100% tiy ndng do (6-16 mg/L). Haroon et al. (2019) ciing chimg minh nano bac
chiét xuat tir Azadirachta indica rc ché hiéu qua cac mam bénh nhu Penicillium, Aspergillus,
Fusarium va Ralstonia solanacearum. Nam 2019, Malandrakis et al. su khao sat hiéu qua diét
nam cua cac hat nano déng, bac va k&m trén 7 loai nAm gay bénh thyc vat. Trong diéu kién
moi truong thach PDA, nano déng va k&m thé hién kha nang Uc ché tot hon so v6i nano bac,
tuy nhién trong thi nghiém in vivo trén qua méan, nano bac lai cho hi€u qua trc ché cao nhét,
1én dén 100% & ndng d6 1000 pg/mL. Su khéc biét nay duoc giai thich do méi trudng PDA
chtra cc chit phan tng lam gidm ddc tinh ctia nano bac so voi bé mit mo thuc vat. Ganash
et al. (2018) nghién ciru tic dong ctia nano bac 1én ndm Fusarium culmorum va Alternaria
alternata cho thay nano bac lam bién dang cdu triic bao tir, e ché phat trién nim va kich
thich téng hop nhiéu acid amin quan trong, vuot trdi hon so voi bac nitrat. Kriti et al. (2020)
ciing ghi nhan hoat tinh khang nam d4ang ké ctia nano bac citrate dbi v6i Bipolaris sorokiniana
va Alternaria brassicicola. Tarazona et al. (2019) chimg minh nano bac citrate trc ché hoan
toan sy phat trién sgi ndm ctia nhiéu loai Fusarium sau 20-30 gid tiép xuc. Reyes et al. (2022)
béo c4o nano bac tong hop tir Larrea tridentata c6 kha nang tic ché dén 70,76% véi Alternaria
solani va 51,75% véi Botrytis cinerea & ndng d6 60 ppm, trong khi tic dong 1én mot s6 loai
khac khong 16 rang. Ribeiro et al. (2023). tong hop nano bac tir cac loai ndm rimg ngap man
& Brazil va ghi nhan kha nang tc ché nhiéu loai nam gy bénh thyc vét voi gia tri MIC tir 4
dén 250 pM. Gan day, Singh et al. (2024) bao cdo nano bac chiét xuat 14 A. indica G che
hoan toan mot s6 ndm gay bénh ¢ ndng do 2000 ppm va thé hién doc tinh té bao trén dong té



bao ung thu US7MG, cho thdy tiém ning tng dung trong y hoc. Trong 2-3 nim gan day, cong
nghé phén tich phién ma RNA-seq dugc ing dung dé 1am 1d co ché phan tir ciia nano bac
trong tic ché

Trén co s nhitng thanh tyu nay, cac nha khoa hoc tai Viét Nam ciing da tich cuc trién
khai nghién cru nham tmg dung nano bac trong kiém soat cac bénh ndm gay hai cdy trong
dic trung trong nudc. Nhimg nghién ctru trong nudc khong chi tp trung vao viée tong hop
va danh gi4 hiéu qua khang nim cta cac ché pham/vat liéu nano bac ma con phat trién cac
cong nghé ché tao vat liéu nano phu hop véi diéu kién thuc tién, gop phan nang cao hiéu qua
bao vé ciy trong va phat trién nong nghiép bén viing tai Viét Nam.

Nghién ctru caa Luan et al. (2014) cho thay ché phdm nano bac-chitosan kich thudc
hat tir 5 dén 15 nm, duoc ché tao béng chiéu xa gamma, c6 kha nang trc ché nAm Phytophthora
capsici trén cay ho tiéu voi hidu qua ting khi kich thudc hat giam; nano bac 5 nm dat trc ché
100% & ndng do 40 ppm, trong khi nano 10 nm can 100 ppm dé dat 92,9%. Nam 2017,
Nguyén Hoai Chau va déng nghiép tong hop thanh cong nano Ag/CTS/Bentonite kich thudc
5-90 nm, v6i nano bac 400 ppm tc ché hiéu qua Fusarium oxysporum va Rhizoctonia solani,
d6ng thoi ngan chin hoan toan sy hinh thanh hach nim ciia R. solani & nbng do 100-400 ppm.
Nghién ctiru Chau et al. (2020) cling cho thay hon hop nano bac-nano dong (ty 16 Ag/Cu 30/18,
tuong duong 48 ppm) c¢6 kha nang trc ché nam Neoscytalidium dimidiatum vuogt troi so voi
nano bac don Ié, dong thoi dat hiéu qua t6i da 100% v&i Colletotrichum va 93,3% voi N.
dimidiatum & néng do thép hon, khéng dinh vai tro quan trong cua kich thudc hat va su két
hop kim loai trong nang cao hiéu qua khang nim cua vt liéu nano. Mot hudng nghién ctru
khéc ngoai viéc danh gia hoat tinh khang khuan, khang ndm d6 1a dénh gid mdi twong tac
gitra vat li¢u nano va thuc vat, hay nhitng anh hudng ctia nano bac 1én qua trinh sinh truéng,
phat trién cua thyuc vat ciing 1a mot hudng thu hat nhidu sy quan tAm cta cac nha khoa hoc.

CHUONG II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQONG NGHIEN CUU

Céc tac nhan nim lién quan dén cac tridu chung bénh hai trén cdy sen duoc thu thap
va phan 13p ¢ cac dia diém trong sen khac nhau tai Thanh phd Hué. Dung dich nano bac dugc
cung cép boi Khoa Vat ly, Pai hoc Khoa hoc Hué. Hat nano duoc téng hop sinh hoc tir cay
nha dam. Nong d6 dung dich gbc 1a 40 mg/L.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap thu thip va phin 1ap nAm gy bénh hai trén cdy sen

Cac mau 14 c6 triéu chimg bénh dién hinh dugc rira sach béng nudc cit vo trung
(SDW), sau d6 dung kéo vo tring cat tir ria mép bénh thanh cac manh nhé (5 x 5 mm). Cac
manh nay dugc khir tring bang cach ngdm tuan ty trong dung dich natri hypoclorit NaOCl
1% (ndéng d6 hoat dong) (w/v) trong 1 phut, ethanol 70% (v/v) trong 15 gidy sau do rira ba
lan bang nudc cat vo trung. Lam kho bang gidy tham, dat 1én trén dia petri chita moi truong
thach nudc (Water agar - WA) va i & 30°C trong bong t6i. Cac soi nAm mdi moc ra tir mo
duogc chuyén vao cac dia petri chira méi truong thach dextrose khoai tay (Potato dextrose agar
-PDA) va i1 ¢ 30°C trong bong t6i. Lam thuan mau ndm bang cach ciy dinh sinh truéng ndm
tir moi trudng cii sang moi truong nuodi cay PDA moi.
2.2.2. Phuong phap dinh danh nim dua trén cac dic diém hinh thai

Céc dic diém ting truong (dudng kinh tan nim) dugc ghl nhin theo cac mdc thoi
gian 3, 5 va 7 ngay nudi cay trén moi truong PDA. Sau hai tudn nudi cay trén moi truong
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PDA, cac quan sat vé hinh thai vi mo (hinh dang, kich thudc bao tir, soi nam, vach
ngan,...) voi cac chung phan l1ap duoc thyc hién, mau sdc cling dugc mo ta theo thang
mau Rayner (McKnight & Rayner, 1972) va tén goi cia mau sac dugc xac dinh theo ma
mau cua trang web truc tuyén Color Name (https://www.color-name.com/).
2.2.3. Phuong phéap dinh danh nAm dua trén ky thuét sinh hoc phén tir
2.2.3.1. Phwong phdp tich chiét DNA, khuéch dai va gidi trinh tw

Soi ndm 7 ngay tudi tir cac chiing phén 1ap duge thu truc tiép bang dao vo tring tir
céc dia phéan 1ap nudi ciy trén moi trudng PDA. DNA tong s6 dugc tach chiét bang bo Kit
thuong mai Genomic DNA Extraction (ABT, Viét Nam) theo quy trinh huéng dan cuia nha
san xudt. Qua trinh khuéch dai PCR véi tong thé tich mdi phan ing PCR (50 uL) bao gom:
25 uL of Go Taq Green 2X Master Mix (Promega, Hoa Ky), 5 uL (20 - 100 ng) gDNA khuon
mau, 5 pL mdi primer (10 pmol/uL) va 15 uL ddH.O (Promega, Hoa Ky). Cac mdi duoc
chon dé khuéch dai PCR cac viing gene/locus tuong timg duoc trinh bay trong Bang 2.1. Cac
san pham PCR sau khuéch dai duoc quan sat dudi gel agarose 1% (w/v) st dung dém TAE
1X (Thermo Fisher Scientific, Lithuania). Qua trinh dién di thuc hién ¢ 75V trong 35 phut.
Vig¢c tinh sach va giai trinh tu cac san phém PCR duoc thuc hi¢n thuong mai tai Cong ty
FirstBASE (Malaysia).
2.2.3.2. Phwong phdap phdn tich phat sinh loai da locus

Céc trinh ty thd DNA thu dugc tir ca hai chudi dugc xt Iy bang phan mém BioEdit
v7.0.5 (Hall, 1999). Can chinh da chudi bﬁng MUSCLE duoc thuc hién déng thoi cac trinh
tir phan 1ap véi cac trinh ty tham chiéu thu thap trong co so dit liéu NCBI bang phan mém
MEGA 11 theo c4c tham sé mic dinh (Hinchliff & Roalson, 2013; Kumar et al., 2018). Cac
ving gene lién két dugc diéu chinh thu cong khi can thiét. T4t ca cac khoang tréng (gap) duoc
xem 12 dit liéu thiéu va viéc ndi cac locus trinh tr br?lng MEGA 11.

Bang 2.1. Trinh ty cic mdi (primer) sir dung trong qué trinh dinh danh loai

Ving R Sir dung trong
Primer Trinh tu (5°-3%) Nguon

gene/locus chi

Internal ITS1 TCC GTA GGT GAA CCT GCG G
transcribed White et A . .
spacer ITS5 GGAAGTAAAAGT CGTAACAAGG al. (1990) Tat ca cac chi
(ITS) ITS4 TCC TCC GCT TAT TGA TAT GC
Glyceraldehyde- GDF1 GCC GTCAAC GACCCCTTCATT GA Templeton et .
Colletotrichum
3-phosphate al. (1992)
dehydrogenase GDRI1 GGG TGG AGT CGT ACT TGA GCA TGT
(GAPDH) gpdhl-F CAA CGG CTT CGG TCG CAT TG Berbee et al. Curvularia,
gpdh2-R GCC AAG CAG TTG GTT GT GC (1999) Exserohilum
Actin ACT-512F ATGTGCAAGGCCGGTTTCGC Carbone & Kohn .
(ACT) (1999) Colletotrichum
ACT-783R  TAC GAG TCC TTC TGG CCC AT
Chitin synthase =~ CHS-79F Xi(é GGCAAG GAT GCTTGG AAG Carbone & Kohn Colletotrichum
(CHS-1) (1999)
CHS-354R  TGG AAG AAC CAT CTG TGA GAG TTG
O’Donnell & Lasiodiplodia
B-tubulin 2 T1 AAC ATG CGT GAG ATT GTAAGT Cigelnik (1997) Nigrospora
(TUB2) Colletotrichum
Bta GGTAACCAAATCGGTGCTGCTTTC Glass & Diaporthe

Donaldson (1995)

Neopestalotiopsis
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Bt2b ACCCTCAGTGTAGTGACCCTTGGC
ApM-F TCATTC TAC GTATGT GCC CG
/(211’;}\24;\;3“'2 Silva etal. (2012)  Colletotrichum
ApM-R CCA GAAATA CAC CGAACTTGC
. EFI1-983F  GCY CCY GGH CAY CGT GAY TTY AT Lasiodiplodia
Translation Neofusicoccum
elongation Schoch et al. Nigrospora
factor 1-alpha EF1- (2009) Colletotrichum
(TEFI-a) 2018R ATG ACA CCR ACR GCRACR GTY TG Diaporthe
Neopestalotiopsis
. Rehner & Samuel
Large Subunit LROR ACC CGCTGAACTTAAGC (1994)
ribosomal RNA . Curvularia
Vilgalys & Hester
(LSU) LR5 TCC TGA GGG AAA CTT CG (1990)

Cay phat sinh da locus duoc xay dung dua theo phan tich Maximum Likelihood bang
cong cu IQ-TREE v. 2.1.3 (Minh et al., 2020). H¢ sO hd trg duge xac dinh bﬁng cach st dung
10.000 ulfabootstrap, xac suat hau nghiém aBayesian va 1.000 1ap lai bootstrap SH-aLRT.
Céc cdy phat sinh thu nhan tir phan tich duoc hién thi bang Interactive Tree of Life (iTOL)
v.6 (Letunic & Bork, 2021) va duoc xir Iy d6 hoa chi tiét bang PowerPoint va Adobe Illustrator
CC 2021. Ranh giéi loai dugc xac dinh theo mo6 hinh GCPSR (Quaedvlieg et al., 2014). Quan
hé gitta cac don vi phéan loai gan lién hé dugc suy luan bang mang phat sinh gene (Split
Network) v6i bién d6i LogDet va thudt toan NeighborNet/Split Decomposition. Phan tich
PTP duoc trién khai trén ma trin ML cta suy luan phat sinh loai.

2.2.4. Phwong phap danh gia anh huéng ciia nano bac dén mot s6 naim gy hai trén cay
sen & di¢u kién phong thi nghiém

2.2.4.1. Phwong phdp ddnh gid anh hwéng ciia nano bac dén sw sinh truéng nim trén
méoi truwong thach (rin)

# Anh hudng ciia nano bac dén sy phat trién s¢i nAm

Manh nam thuan duoc cat tir ria clia tin ndm sau 72 gio nudi cdy ¢ 30°C, dit vao tim
cac dia petri (P 9em, duong kinh sinh truong t6i da 8,5 cm) chira moi truong PDA (Potato
dextrose agar) c6 cac néng do nano bac khac nhau (0 — ddi chimg, 0, 1 mg/L, 1 mg/L, 10
mg/L, 20 mg/L, va 30 mg/L). Hexaconazole (Anvil 5SC, Sygenta) voi nong do khuyen nghi

0,2% (ndng do hoat chat ban dau: 50 g/L) duoc sir dung lam ddi chimg thuong mai. Tién hanh
nuoi céy & cung nhiét o va thoi gian. Moi n@)ng do khao sat duoc 1ap lai 3 lan. Puong kinh
tan ndm duge do sau 3, 5, va 7 ngay béng thudce kep dién tir va ghi nhan hinh anh. Hiéu luc
{rc ché ctia nano bac duoc tinh theo cong thirc theo mo ta cia Abbott

HLUC(%) = [ ]xwo

Céc dic diém hinh thai dai thé (mau sdc tan nadm, hinh dang ria tan nam, hach nam,
..) trén cac dia c6 bd sung nano bac khac nhau dugc ghi nhan va so sanh véi d6i ching.
Ghi nhan hinh anh & cac thoi diém 3, 5, 7 ngdy sau khi cay.
# Phwong phap danh gia d§ nhay ciia nano bac (gia tri ECso)

Do nhay cua nano bac voi cac chung phan lap nam gy hai dugc biéu thj thong qua
gia tri ECso va du'O’C udc tinh theo 3 mo6 h1nh khac nhau: hoi quy logarlt tuyen tinh, nd1 suy
theo truc log ndng do va hdi quy phi tuyen tinh Probit véi phép chuyen d6i logio. M6 hinh
duoc xay dung dua trén cap dir liéu dau vao 1a lidu luong (dose - nong dé nano bac xir Iy
dige chuyén doi sang logari co sé 10) — dap ung (response — gid tri hiéu lic irc ché duoc
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chudn héa) bang phan mém R 4.4.0. Phuong phép thdng ké mo ta tr phan vi duoc sir dung
dé phan nhom muc d6 nhay cam.
2.2.4.2. Phwong phdp ddnh gid anh hwéng ciia nano bac dén sinh truéng cdc tic nhin
ném trong méi trwong long
# Phwong phap xac dinh nong a9 tre ché t6i thiéu, ndng do diét nAm toi thiéu

Thir nghiém xac dinh gia tri nong d6 wc ché tdi thiéu (Minimum inhibitory
concentrations - MIC), néng do diét ndm tdi thiéu (minimum fungicidal concentrations -
MFC) ciia nano bac dugc thuc hién theo huéng dan ciia Vién Tiéu chuin Lam sang va Phong
xét nghiém (CLSI) voi mot sb thay doi dé phu hop voi nong do tdi da ctia nano bac 13 40
mg/L. Dy dung dich nano bac thir nghiém (giéng 2 — giéng 10) duoc thiét lap va chudn bi
trong 200 pL (moi trudng va nano bac) véi ndng do duoc tinh trude, sao cho sau khi bd sung
20 uL huyén phu bao tir (1 x 10° CFU/mL) tao thanh day pham vi nong d6 cuéi cung
0,078125-20 mg/L Rleng hang giéng 11 dugc thlet lap bang cach bo sung truc tiép 200 pL
nano bac stock & néng do gdc 40 mg/L (ndng do cudi ciing dat 36,364 mg/L). Trong mdi luot
thi nghiém, dbi chimg am tinh (DMSO 1%) va dbi chtng sinh truong (chi moi truong va
huyén phu bao tir) duoc dua vao. Cac dia duoc U trong 48-72 gioy 0 37°C, tdc do lic 150
vong/phit. Tiép theo 20 uL dung dich resazurin dugc thém vao cac giéng (ndng d6 hoat dong
cudi cung trong mdi giéng: 44uM) va tlep tuc u trong t6i trong 48 glo Su thay d6i mau tir
xanh sang hong hoic khong mau cho thay su phat trién ctia bao tir sdng. MIC dugc xac dinh
14 ndng do thap nht tai d6 khong quan sat thay sy phat trién ciia nAm bang mat thuong, dong
thoi khong ghi nhan sy chuyén mau cua chi thi resazurin (xanh sang hong). MFC duogc xac
dinh bang cach nudi cdy lai 30 uL dung dich tir cac giéng MIC, 2xMIC va 4xMIC 1én moi
truong thach PDA; cac dia khong xuét hién khuén lac sau 48 gid dugc xem la MFC. Hiéu
qua diét nim hoic trc ché dugc danh gia thong qua ty 16 MEC/MIC.
# Phuong phap xac dinh anh hwong ciia nano bac dén sinh khéi (khé) nim

Slnh khdi nim duoc u’0’c tinh bang cach xac dinh trong lwong kho ctia soi ndm. Smh
khdi soi ndm sau khi nuéi ciy trong méi truong 1ong (PD Broth — PDB). Sau 3 ngay nudi ciy
O cung diéu kién nhiét d6 30°C, téc do lac 180 vong/phut, sinh khéi duge thu nhan va rira 2 1an
bang nudc cat vo tring (SDW) dé loai bo méi trudng du thira. Luong sinh khéi thu dugc & cac
nong d6 khac nhau dugc sy kho trong ti siy dén trong luong khong dbi trén gidy loc Whatman.
Luong sinh khéi kho (mg) duoc xac dinh bang cach trir trong luong ban dau cua gidy loc. Sinh
khbi ndm (mg) duoc tinh 13 gia trj trung binh ctia ba mau doc 1ap.
# Phuong phap xac dinh do din dién ngoai bao va mirc d ro ri acid nucleic

Do dan dién ngoai bao (extracellular electrical conductivity - EEC) dugc xé4c dinh theo
phuong phap mé ta trude ddy ciia Zhang et al. (2019) v6i mot sb stra d6i nho. 30 pL huyén phi
bao tir (10° CFU/mL) duoc cay vao méi trudng PDB va nudi cdy & 30°C, 150 vong/phit trong
7 ngay. Sau khi rira hai lan bang nudc cit vo tring dé loai bé méi truong du thira, phan soi ndm
duoc thu thap dé danh gia. Sau do, lay 0,5g soi nAm dugc chuyén vao cac binh tam gidc 50 mL
chira 25 mL nudc cét vo tring (SDW) lam ddi chimg, 25 mL nano bac nong d6 5 va 30 mg/L.
Tién hanh @ trong may lac ¢ 30°C, sau d6 gia tri do dan dién ngoai bao (EEC) dugc xéac dinh
bang may do d6 dan dién & cac mdc thoi gian: 3 gio, 12 gid, 24 gid, 36 gid va 48 gio, két qua
dugc biéu thi béng uS/cm. Thi nghiém duogc 1ap lai ba lan.

Murc d6 10 ri acid nucleic (dugc biéu thi bang gia tri ODaeo). Soi nAm sau khi nudi 7
ngay trén moi1 truong PDB dugc thu thap va ria sach. Sau do, léy 0,5g so1 nam duoc dit vao
cac dng Falcon 50 mL chita 25 mL nude cit vo tring (SDW) 1am déi chimg (Control), 25 mL
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nano bac néng do 5 va 30 mg/Lva thu thap dich méi truong ¢ cac mdc thoi gian: 3 gio, 12 gio,
24 gio, 36 gio va 48 gio. Tién hanh ly tim & téc d6 4.000 vong/phit trong 3 phut. Phan dich
n6i trong duoc str dung dé danh gia su ro ri acid nucleic ngoai bao (ODago).

# Phuong phap xac dinh ham lwgng MDA (Malondyaldehyde)

Mutic d peroxid hoa lipid dugc danh gid thong qua ham lugng Malondyaldehyde
(MDA) va dugc tién hanh theo phuong phap phan tmg acid 2-thiobarbituric (Senthilkumar et
al., 2021). Phan soi ndm con lai sau ly tim & thoi diém 48 gio duge sir dung dé ddng nhét voi
nito long trong 5 mL acid trichloroacetic (TCA) 5% (w/v) va dich dong nhét duoc ly tim &
12.000 g trong 10 phit ¢ nhiét do phong. Phan dich ndi duoc tron véi mot thé tich tuong duong
(1:1) v&i hon hop (TBA 0,67% trong TCA 20% (w/v)). Sau d6 hon hop duoc dun soi trong 30
phit & 95°C, sau d6 duoc lay ra, lam ngudi va ly tdm trong 10 phat & 10.000 g. Thu dich ndi.
b6 hép thu cua phﬁn dich ndi duogc do & cac bude song 450 nm, 532 nm va 600 nm. Céc gia tri
MDA dugc biéu thi 1a nmol/g.

Cwmpa (umol/L) = 6,45 x (As32— Aeo0) — 0,56 X A4so

MDA (nmol/ g FW) = Cypa x Vo x (V/ V)/(FW x 10°)
Trong do: A4so, As32, Asoo biéu thi d6 hap thu & budc song 450 nm, 532 nm, 600 nm. Cmpa:
nong do MDA trong dung dich hon hop (tinh theo Jphuong trinh 2.1). Vo, Vi, Vi lan luot bicu
thi thé tich phan hén hop dich tham gia phan ing, tong thé tich dich chiét thd cia mau, thé tich
dung dich mau l4y trong qua trinh do do hap thy & cac budc song. FW 13 khéi luong tuoi clia
501 nam (g)
# Phuong phap xac dinh ham lwong ergosterol ciia soi nAm

Phuong phép ciia Arthington-Skaggs et al. (1999) duoc sir dung dé xac dinh ham luong
ergosterol v&i mot sO diéu chinh nho. Soi nAm duoc thu thap béng cach loc, rira ba lan bﬁng
nude mudi va nude du duge hélp thu béng giéy loc. Sau do, 1 g soi nam ué6t duoc trdn véi 5 mL
dung dich kali hydroxide-ethanol 25% (w/v) va hon hop duoc vortex trong 2 phut. Sau 2 gid i
& 85 °C trong bé t nhiét, 2 mL nudc vo tring va 5 mL n-hexan duoc thém vao va hdn hop duge
khudy trong 2 phut. Sau d0, 16p n-hexan duoc thu thap va phat hién duéi may quang phd UV-
Vis. Cong thirc sau duge sir dung dé xac dinh ham luong ergosterol:

Ergosterol (%) = (A282/A200)/FW- (A20/As13)/FW
trong do: Aogx va Azzo do hép thu & 282 nm va 230 nm, 518 nm va 290 nm. FW: khéi luong
twoi soi nAm
# Phuong phac xac dinh hoat @) cic enzyme chong oxy héa

Superoxide Dismutase (SOD) duoc xac dinh theo phuong phap dugc mé ta cia Oury
et al. (1992). 3mL hdn hop phan tng, bao gdm: dém phosphat PBS 100 mM, methionine
0,2M, nitro blue tetrazolium chloride (NBT) 2,25 mM, EDTA 30 mM, Riboflavin 60 uM
va natri cacbonat 1,5 M duoc thém vao 100 pL chiét xuat enzyme va dé yén 10 phut sau d6
chuyén vao u trong t6i. SOD duogc biéu thi dudi dang don vi hoat dong/ug protein sau khi
do budc song Aseo. Mot don vi SOD tuong duong voi lugng enzyme gay ra su gidm 50% kha
ning e ché NBT.

Enzyme catalase (CAT) dugc xac dinh bang cach st dung 0,5 mL chiét xuat enzyme, 2
mL PBS (50 mM, pH = 7). Phan tmg duoc tién hanh bang cach bo sung 0,5 mL hon hgp H20»
30 mM. Mtic d6 giam gia tri OD & budc séng Ao cia HxO2 duoc ghi nhan khi c6 chiét xuét
enzyme theo giao thitc ctia Aebi (1984) (Aebi, 1984). MAu trang (blank) duogc thiét 1ap bang
hén hop dung dich dém phosphate va H>O» 30 mM (ty 1é 2:1). Hoat dong CAT duoc biéu thi
bang U/mg.
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2.2.5. Phwong phap xir Iy s6 liéu

Dit liéu duogc phén tich bang phin mém IBM SPSS 23.0 (IBM Corporation, Armonk,
NY, Hoa Ky) va DATAtab (Graz, Austria). Cac hinh anh, biéu d truc quan hoa dir liéu khac
trong luan an dugc thuc hién voi R (goi ggplot2)

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. SU PA DANG CUA CAC TAC NHAN NAM LIEN QUAN PEN CAC TRIEU
CHUNG BENH HAI TREN CAY SEN TRONG O THANH PHO HUE

Tong cong 174 ching ndm di duoc phan lap tir 392 méu bénh hai 6 tridu ching dién
hinh trén cy sen, duoc thu thap qua 65 dot khao sat tai cac diém trong sen khac nhau & Thanh
phd Hué tir nam 04/2021 dén thang 06/2024. Qua sang loc dwa trén dic diém hinh thai va xac
minh bang l4y nhiém nhan tao theo quy trinh Koch, 81 chung duoc xac dinh 1a tac nhan gay
hai trén cay sen. Trong do, 48 ching phan lap gh1 nhan tir giéng sen hong Dong Thép (sen
cao san) va 33 chiing phan 1ap tir cic gidng sen tring Hué (Hinh 3.2B). Céc tic nhan gy bénh
trén cdy sen thudc nganh Ascomycota, phan bd trong 3 16p: Dothideomycetes,
Eurotiomycetes va Sordariomycetes, thudc 7 ho chinh: Pleosporaceae, Botryosphaeriaceae,
Dlaporthaceae Asperglllaceae Apiosporaceae, Sporocadaceae va Glomerellaceae.

O cép chi, c6 9 chi ndm lién quan dén triéu chu’ng bénh trén 14 sen. Chi Curvularia
(Pleosporaceae) phd bién nhét v0i 26 chung, chu yéu lién quan dén triéu ching ddm 14; chi
Exserohilum (Pleosporaceae) gom 5 chung lién quan dén cac triéu chimg kho néu, chay 1a.
Ho Botryosphaeriaceae ghi nhan 20 ching thudc Neofusicoccum (9 chung) va Lasiodiplodia
(11 chung) phan 16n lién quan dén cac triéu chimg tan lui, thdi cudng 14. Trong khi dé, chi
Colletotrichum (Glomerellaceae) v6i 13 chiing 14 tac nhan chinh gay than thu va thdi 14 cay
sen. Nigrospora (Apiosporaceae) va Neopestalotiopsis (Sporocadaceae) mdi chi c6 3 chung.
Chi Diaporthe (8 ching) giy dém nau voi doc luc thip, khong 6n dinh. Aspergillus
(Aspergillaceae) ciing duoc ghi nhan 14 cac mam bénh co hoi, gay thdi rira 14 sen khi xuat
hién céc ton thuong vt 1y.

3.1.1. Pic diém phan bd ciia cic tic nhin nim giy hai trén trén cay sen theo gidng,
dia ly va sinh canh

Nghién ctru phan bd dia Iy cac tic nhan gy hai trén cdy sen hong va sen tring tai
Thanh phé Hué cho thdy sy phan b khong dbng déu gitra cac quan/huyén. Quan Phu Xuan
ghi nhan tan suat va da dang tic nhan cao nhét voi 40 ching (gan 50% tong s0), dai dién cho
8/9 chi ndm. Cac dia phuong khac nhu Thuén Hoa, Phong Dlen va Huong Tra ciing ¢6 sb
lwong chiing dang ké, trong khi Phii Vang ghi nhan rét it do s6 mau thu thap thap va dac thu
phan b ving trong sen. Chi Curvularia phd bién nhat véi 26 chung, xuét hién ¢ 6/7 dia ban
khao sat, tap trung chu yéu tai Phti Xuan va Thuan Hoéa. Céac chi Colletotrichum va
Lasiodiplodia phan bd tap trung tai Pha Xuan, Phong Pién; trong khi mot sd chi nhu
Neopestalotiopsis va Nigrospora c6 phan bd han ché, lién quan dén dic diém méi truong va
gidng sen.

Phan tich moi truong sinh canh (rudng, hd, chau) cho théy rudng la dang sinh canh da
dang nhat vé chi va s6 luong ching, véi sy wu thé cua Curvularia, Lasiodiplodia va
Exserohilum. Curvularia va Colletotrichum phan b6 rong trén ca ba dang sinh canh, trong khi
Colletotrichum uu thé trén sen tring, Lasiodiplodia chu yéu trén sen hong va tap trung o
ruong Mot s6 chi nhu Neopestalotlopszs Nigrospora va Diaporthe chi xuat hién chu yéu &
hd hodc chiu, khéng phd bién & rudng. Ngoai ra, Exserohilum, Neopestalotiopsis va
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Aspergillus chi ghi nhan trén sen hong, cho thiy sy thich nghi dic thi cta cac chi ndm véi
timg sinh canh va gidng sen. Két qua phan anh su da dang va phan bd linh hoat cua céc tac
nhan gay hai tiry thudc vao diéu kién moi truong va dac diém vat chi tai khu vuc nghién ctu.

Tém lai, sy phan bo cac chi nim gay hai trén cay sen tai Thanh phd Hué chiu anh
huong dang ké cua yéu t6 nhur glong sen, mOi truong sinh canh va vi tri dia ly. Sen héng va
sen trang ton tai sy khac biét vé cac chi nam wu thé. Trong khi ruong duoc xac dinh la phan
dang sinh canh ghi nhan su phat trién da dang cua nhleu chi ndm gay hai. Dia diém phan lap
cting cho thdy su khac biét vé thanh phan loai va sb luong ching nam. Sy phan bd khong
dong déu gitra cac quan/huyén, co thé lién quan dén diéu kién moi truong va ki thuat canh

tac dac thu tai timg ving, timg sinh canh va timg gidng sen

3.1.2. Pa dang thanh phén loai nAm gy hai trén cAy sen dwa trén k¥ thuét sinh hoc phan tir
Trong nghién ctru nay, cac k¥ thuat sinh hoc phan tir (giai trinh tr DNA va phan tich
phat sinh loai da locus) dugc st dung két hop dit li¢u phan tr, hinh thai, lich st phan bd va
ky chti ctia 8 chi ndm dé xac dinh chinh x4c tac nhan gay hai va phat hién phtic hop loai.
Bang 3.1. Thong ké cac chiing phan 1ap da duoc dinh danh dén loai trong nghién ctu

Chi

Phén lap

Loai dinh danh

Loai

moi

Loai ghi

nhén

moi ¢

Viét
Nam

Loai ghi
nhin méi
trén cay
sen

Loai ghi
nhin méi
trén cay sen
6 Viét Nam

Neofusicoccum

VNHUCC.NEL104
VNHUCC.NEL203
VNHUCCNEL134
VNHUCC.NELIS

N. parvum

Lasiodiplodia

VNHUCC.NEL38
VNHUCC.NEL19
VNHUCC.NEL250
VNHUCC.NEL253
VNHUCC.NEL107
VNHUCC.NEL16

L. theobromae

Nigrospora

VNHUCC.NEL30
VNHUCC.NELA31
VNHUCC.NEL233

N. lacticolonia

Colletotrichum

VNHUCC.NEL282
VNHUCC.NEL92
VNHUCC.NEL39D1

Colletorichum

Sfructicola

VNHUCC.NEL70
VNHUCC.NEL79
VNHUCC.NEL10
VNHUCC.NEL72
VNHUCC.NELI172

C. siamense

VNHUCC.NEL71

C. tropicale

VNHUCC.NELS52

C. endophyticum

VNHUCC.NEL92
VNHUCC.NEL102

C. plurivorum

Curvularia

VNHUCC.NELS53

Curvularia. asiatica

VNHUCC.NEL301
VNHUCC.NEL95

C. senegalensis

+ |+ + |+

+ [+ + |+|+

VNHUCC.NEL35
VNHUCC.NEL300
VNHUCC.NEL66
VNHUCC.NEL68
VNHUCC.NEL69

C. plantarum
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VNHUCC.NEL32
VNHUCC.NEL93
VNHUCCNEL100 C. lunata = = - +
VNHUCC.NEL57 .
VNHUCC.NEL101 C. dactyloctenicola - < 4 4+
VNHUCC.NEL51 P
VNHUCC NEL305 C. radicifolligena - 4 + 4
VNHUCC.NELA2 C. suttoniae - a4 ¥ +
VNHUCC.NEL137
, VNHUCC.NEL136
Exserohilum VNHUCC NEL 34 E. rostratum - 4 ¥ +
VNHUCC.NEL56
Neopestalotiopsis VNHUCCNELI13 Neopestalotiopsis sp. A a4 ¥ +
Aspergillus VNHUCC.NELO03 A. ﬁmlgam - + o
VNHUCC.NEL160 A. niger - + <
VNHUCC.NELS3
Diaorth VNHUCC NELS89 D. tectonae - + + L
waporine VNHUCCNEL21 D homeomeens . . X
VNHUCCNEL20 ONEROTEEISES )
Tong cong 1 13 17 20

3.2. PANH GIA ANH HUONG CUA VAT LIEU NANO BAC PEN CAC TAC NHAN
GAY HAI TREN CAY SEN O PIEU KIEN PHONG THi NGHIEM
3.2.1. Anh huéng ciia nano bac dén sy phat trién nam trén méi truong rin
3.2.1.1. Higu lwc irc ché sw sinh truéng soi ndm ciia nano bac

Két qua cho thdy hau hét cac chung phén 1ap déu thé hién mot xu huéng rd rang: khi
ndng do nano bac ting, mirc do trc ché sy ting trudng soi ndm ciing ting theo, twong tng véi
su suy giam duong kinh tan ndm. Tiép xtc ¢ ddy ndng do thdp hon < 1mg/L khong cho thy
sy suy giam dang ké hay khac biét véi dbi chimg - khong xir ly. Tuy nhién, mét s6 chung
phan lap thtr nghiém thudc chi Curvularia nhu C. dactyloctenicola VNHUCC.NELS7, C.
radicifoliigena  VNHUCC.NELS1, C. verruculosa  VNHUCCNEL74, C. suttoniae
VNHUCC.NELA42 va C. lunata VNHUCC.NEL100 lai thé hién mic d6 phan ing “nhay
cam” hon ddi véi nano bac néng do thap. Cu thé, murc do tic ché ting trudng cua soi nam dao
dong tir 4,17-15,19% khi xir Iy nano bac ¢ ndng d6 0,1 mg/L, va 3-25,53% o ndng d6 1 mg/L.
Pang chi ¥, két qua thir nghiém Hexaconazole cho thay c6 téi 16/29 ching phan I4p ghi nhan
hiéu Iyc tre ché dudi 25% sau 7 ngay, cho dit Hexaconazole van ghi nhan hiéu qua (tic ché
hoan toan) véi mot s6 tac nhan nhu VNHUCC.NEL37, VNHUCC.NEL31 (Curvularia sp.),
VNHUCC.NELA2 (C. suttoniae), VNHUCC.NELS89 (D. tectonae).

Trong khi do, nano bac lai ghi nhan kha nang tic ché véi hidu qua nhét dinh, dic biét
o néng d6 cao (>10 mg/L). Cu thé, nano bac & cac né)ng dé 10, 20 va 30 mg/L déu trc ché
dang ké su phat trién sgi ndm. O 10 mg/L, c6 5/29 ching phan 1ap ghi nhan sy suy gidm ting
trudng trén 50%; con sd ndy tang 1én 14/29 ¢ 20 mg/L. Pang ch ¥, & ndong d6 30 mg/L, nano
bac dat hiéu qua e ché cao nhéat véi 27/29 (chiém ty 1 93,10%) chiing phan 1ap ghi nhan
hiéu lirc tre ché trén 50%, trong d6 c6 dén 17/29 chiing phan lap dat hiéu luc e ché trén 70%.
Céc ching phan 1ap thudc chi Curvularia, von nhay cam ngay ca & nong do thp, cang thé
hién su suy giam manh mé hon khi tiép xtic v&i nano bac & ndng d6 cao hon. Piéu nay khang
dinh tiém nang cua nano bac trong viéc kiém soat bénh hai do Curvularia giy ra. Ngoai
Curvularia, hidu qua trc ché déang ké (trén 55% so voi d6i chimg) ciing dugc ghi nhan & cac
tac nhan gdy hai thudc cac chi ndm khac nhu Diaporthe, Nigrospora, Exserohilum,
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Neofusicoccum va Aspergillus khi xir Iy véi nano bac ¢ ndng do tir 20 mg/L tro 1én. Nhimg
két qua nay khong chi nhan manh vai trd ctia nano bac nhu mét giai phap thay thé hiéu qua
ma con goi md chién luge phd rong trong quan 1y bénh nam trén cay sen, hira hen mot hu:ong
di bén vimg va hiéu qua trong nong nghiép. Sy dap tmg voi nano bac gitra cac chung nam rét
da dang. Miac du nhiéu ching nhay cam cao, mot s6 phan lap nhu VNHUCC.NELSO
(Curvularia sp.) va VNHUCC.NEL72 (Colletotrichum siamense) lai it hoac khong bi tac
dong boi nano bac.

Khoéng phai chung phan 1ap nao cting ghi nhan hiéu lyc rc ché tang theo murc do tuyén
tinh trong tmg sy gia tang nong do/liéu luong nano bac. Cu thé, viéc tiép xtic v6i nano bac &
nong d6 0,1 mg/L, chung phan lap VNHUCC.NEL57 (C. dactyloctenicola) ghi nhan sy ting
trudng nhe so v6i dbi chimg. 3 ching phan lap VNHUCC.NEL37 (Curvularia sp.),
VNHUCC.NEL32 (Curvularia plantarum), VNHUCC.NELA42 (Curvularia suttoniae), va 2
chung phan 1ap VNHUCC.NEL10 va VNHUCC.NEL70 cua loai Colletotrichum siamense
da thé hién mot xu hudng phi tuyén tinh, véi hidu luc te ché khi xir ly o néng dd nano bac 1
mg/L thap hon khi xtr 1y véi ndng d6 0,1 mg/L.
3.2.1.2. Dy nhay cua nano bac (Gia tri ECsg)

Su khéc biét vé d6 nhay cam khang ndm cua nano bac phan anh da dang sinh hoc va
dac tinh sinh ly riéng cua tung chung, cling nhu: cach chung phan g véi stress moi trudng
va tac nhan diéu tri. Nghién ctru xac dinh chi s6 ECso — ndng d6 nano bac e ché 50% su
phat trién nAm — bang cach phan tich dudng cong dap tng theo lidu lwong trén dia thach vai
cac ndong do khac nhau. Pé udc luong ECso, ba mo hinh hdi quy dugc sir dung bao gdm mo
hinh phi tuyén tinh Probit v&i bién doi logio, ndi suy tuyén tinh trén truc néng do logio, mo
hinh hdi quy logarit tuyén tinh, nhdm dam bao tinh chinh x4c va pht hop trong phan tich dit
liéu. Gia tri ECso cua 29 chung phan 1ap thir nghiém str dung phuong phap hdi quy Probit
(chuyén dbi sang logio) dao dong tir 3,422 dén 43,543 mg/L vdi gia tri trung vi cia tap gia tri
la 18,88 va trung binh cua tap gia tri la 19,75. Trong do, c6 50% gia tri ECso nam trong khoang
tir 11,98 (Q1) dén 26,70 (Q3). Viéc chon md hinh phu hop 1a yéu tb quan trong giup nang cao
d6 chinh xéac, tinh nhét quan va thuén tién so sanh két qua nghién ctru vé hi¢u qua nano bac.
3.2.1.3. Anh hwéng ciia nano bac dén hinh thdi tin nim

- Thay d6i mau siic tan nAm: Su tiép xtc v&i nano bac trén moi truong dia thach dan
dén nhing bién d6i mau sic dang ké trén bé mit tan ndm. Cu thé:

+ Sy gia ting, mé rong clia cac ving/pattern mau trang/sang trén mat chinh (upper)
hay nhiing vét téi mau xuyén tam ¢ mat ngugc (reverse)

+ Tiét sac t6: Mot s6 ching phan lap, nhu Curvularia VNHUCC.NEL37 ghi nhan tiét
sic tb mau ndu ra moi truong khi tiép xtic voi nano bac & nong d6 20 mg/L.

- Bién d6i bat thu’O’ng ve hlllh thai tin nim:

+ Gia tang phat trién soi ndm khi sinh (aerlal mycelia) thay vi xu huéng binh thuong
lan rong theo phuong ngang dé toi uu hap thu chat dinh dudng.

+ Bién doi bét thuong & phan ria/vién (margin) cua tan nam, thé hién qua cac dudng
vién dang gon song, 1a hién tuong dang chi ¥ khi tiép xic voi nano bac. Pic biét, ching phan
1ap Curvularia lunata (VNHUCC. NELIOO) thé hién sy nhay cam dang ké véi hien tuong
nay. Ngay ca & nong d6 nano bac thap (0,1 mg/L), cac dudng vién gon song di xuét hién 1d
rét, phan anh "tinh man cam" cao ctia phan lap nay véi tac dong clia nano bac. Trang thai bién
d6i nay cling dugc ghi nhan & Neofitsicoccum parvum (VNHUCC.NEL18) va Colletotrichum
plurivorum (VNHUCC.NEL92) ¢ néng d6 nano bac 10 mg/L trd 1én
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+ Xu hudng thay do6i két ciu bé mit (texture): mot sb ching phan 1ap ghi nhan xu
huéng gia tang két cau bong x6p tang dan tuong Ung voi sy gia ting nong d6 nano bac tiép
xuc. Nguoc lai, mot s6 chiing phan 1ap khac lai chuyén doi thanh dang két cdu phang hon khi
tiép x0c voi nano bac Neofiusicoccum parvum (VNHUCCNELI8) va Curvularia
senegalensis (VNHUCC.NEL9S).

3.2.2. Anh huéng ciia nano bac dén sy sinh trweéng nam trong méi truong long

Nghién ctru chon 8 chuing phan 1ap dai dién (Bang 3.3) dua trén tinh da dang, d¢ nhay
v6i nano bac (ECso), toc do phét trién nhanh va kha ning phat trién khong bi e ché hoan
toan, thuan lgi cho quan sat anh huong ctia nano bac. Mot s6 chi nhu Neofusicoccum,
Nigrospora, Neopestalotiopsis, Diaporthe khong dugc chon do thoi gian hinh thanh bao tir
dai, da dang bao tir phirc tap hodc bi trc ché manh, khong phu hop cho danh gia chi tiét.
3.2.2.1. Néng dp vrc ché toi thiéu (MIC) va nong dé diét nam téi thiu (MFC)

Resazurin 1a mot chit chi thi chuyén hoa dua trén co ché oxy hoa—khtr, dugc khur tir
dang oxy hoa c6 mau xanh (resazurin) sang dang resorufin c6 mau hong béi hoat tinh ho héap
ctia té bao; vi vy, né dugc st dung rong rii trong cac phép thir kha ning séng va doc tinh té
bao (Serrano et al., 2023). Két qua thir nghiém pha loang vi giéng dwoc ghi nhan va thé hién
¢ Bang 3.3 cho théy, gia tri MIC cua nano bac voi cac chung phan 1ap dai dién dao dong
0,3125 — 5 mg/L. Ba chung phan lap VNHUCC.NEL10 (Colletotrichum siamense),
VNHUCC.NELS51 (Curvularia radicifoliigena) va VNHUCC.NEL74 (C. verruculosa) déu
thé hién mirc d6 nhay cam cao véi gia tri MIC rat thap (0,3125 mg/L).

Bang 3.3. Gia tri ndng d6 tc ché tdi thiéu (MIC) va gia tri ndng do diét ndm tdi thiéu
(MFC) ctia cac phan 1ap dai dién thuc hién trén dia vi giéng 96

Phan lap dai dién Chi/Loai MIC MFC MFC/MIC
VNHUCC.NEL93 Curvularia plantarum 2,5 5 2
VNHUCC.NELS80 Curvularia sp. 1,25 10 8
VNHUCC.NEL74 C. verruculosa 0,3125 20 64
VNHUCC.NELS1 C. radicifoliigena 0,3125 0,3125 1
VNHUCC.NELS56 E. rostratum 1,25 5 4
VNHUCC.NEL160  A. niger 5 10 2
VNHUCC.NEL38 L. theobromae 1,25 ND ND
VNHUCC.NEL10 Colletotrichum siamense 00,3125 0,625 2

Chii thich: ND (not dectected): khong xac dinh. MFC 1a gid tri nong d6 cua vi giéng dugc
trai trén moi trudong PDA khong ghi nhan sy sinh truong sau 48 gio.

Chung phén 13p ghi nhan mirc 6 khang cao VNHUCC.NELSO (Curvularia sp.) trong
thtr nghiém trc che s01 nam trén moi trudng ran cting duoc danh gia trong thir nghiém nay:
mic du ghi nhan néng do trc ché tbi thiéu twong ddi thap 1,25 mg/L nhung ndng d6 diét ndm
t6i thiéu (MFC) lai 1én dén 10 mg/L. Nong do 10 mg/L ciing duoc xac dinh ndng do trc ché
tdi thiéu cta 4. niger (VNHUCC.NEL160). Mic du ¢6 hidu qua khang lai tét ca cac ching
phan 1ap nam da thir nghiém, nhung nano bac dudng nhu khéng cé hoat tinh diét ndm (thé
hién qua chi s6 MFC/MIC > 4) d6i v6i mét sb phan 1ap: VNHUCC.NEL38 (L. theobromae),
VNHUCC.NELS56 (E. rostratum), VNHUCC.NEL80 (Curvularia sp.). Piéu nay ciing duogc
xac nhan bang cach tién hanh nudi ciy dich tir cac dia sau MIC trén méi truong PDA.

Dua trén két qua xac dinh néng d6 t6i thiéu tc ché (MIC), nghién ctru da lya chon
mat gia tri MIC chung (MICc) - 5 mg/L 1am ngudng gi6i han chuan dé dénh gia tic dong
ctia tam chung phan 1ap khac nhau. Bén canh d6, mot ndng do nano bac qua ngudng -
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ndéng d6 30 mg/L dugc lwa chon dé tién hanh ddng danh gia trong cac thir nghiém lién
quan dén sinh khéi, tinh toan ven mang té bao va enzyme
3.2.2.2. Anh huwéng ciia nano bac dén sinh khéi ndam

Su phat trién cta sgi ndm ciia cdc ching phan 1ap trong méi truong PDB ¢ chira nano
bac sau 3 ngay bi uc ché dang ké va duoc thé hién & Hinh 3.27. Tac dong cuia nano bac & cac
néng d6 khac nhau (5 mg/L va 30 mg/L) 1én sy suy giam kha ning ting trudng, tao sinh khdi cua
8 chung phan lap thir nghiém dugc thé hién rd nét so voi mau dbi chimg.
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Hinh 3.27. Anh hudng ctia nano bac dén kha nang tang sinh khdi (khd) sau 3 ngay nudi cay.

O ndng d6 5 mg/L, nano bac cho thay tac dong 1én sinh khdi ctia hau hét cac ching
phan 1ap thir nghiém, ghi nhan su giam déng ké sinh khdi dugc tao thanh so véi mau dbi
ching, dao dong trong khoang tir 13,17 mg (VNHUCC.NEL10 — Colletotrichum siamense)
dén 34,53 mg (VNHUCC.NEL160 — A. niger), tuong tmg murc giam tir 49,5 — 72%. Chung
phan 1ap VNHUCC.NEL93 (C. plantarum) ghi nhan su suy giam sinh khoi 16n nhat, giam
72,3% lugng sinh khdi so véi m?lu d6i chung Xu 1y & ndong d6 30 mg/L cho thay sinh kh6i
cua hau hét cac chung phan 1ap tiép tuc giam manh. Luong sinh khéi thu dugc sau 3 ngay
nudi ciy chi dao dong trong khoang tir 11,73 mg (NEL56) dén 21,57 mg (NEL160). Cac
ching phén lap VNHUCC.NEL93 (C. plantarum), VNHUCC.NEL74 (C. verruculosa) va
VNHUCC.NELI160 (4. niger) déu ghi nhan muic suy giam trén 80% so v6i mau ddi ching
tuong tmg. Bac biét, 02 chiung phén 1ap VNHUCC.NEL160 (4. niger), VNHUCC.NEL38
(L. theobromae) c6 kha nang tao sinh khdi ban dau rat cao trong diéu kién binh thu(mg,
nhu’ng lai rat nhay cam vai nano bac, thé hién qua ty 18 wc ché sinh khdi rét cao, v6i sy suy
giam sinh khdi ghi nhén 1an luot 1€n to1 hon 82,7% va 79,9 % & nong d6 30 mg/L.
3.2.3. Anh hwdng nano bac dén diic diém sinh hoéa va tinh toan ven cua mang té bao

Mang té bao dong vai tro quan trong trong vi€e duy tri ap suat tham thau va chic
nang binh thuong. Mang té bao hoat dong nhu mt rao can bao v¢ té bao bang cach diéu
chinh su trao ddi cac hgp chat bén trong va bén ngoai té bao va duy tri sy 6n dinh cia moi
trrong ndi bao
3.2.3.1. Ro ri thanh phén néi bao (acid nucleic — OD24)

bé nghién ctru sau hon vé ton thuong mang té bao cla ném, do dan dién ngoai bao va
acid nucleic (OD2¢o) ciia méi truong da dugc ghi nhan sau khi xtr Iy véi nano bac. So véi
nhom d6i ching, sau khi xur Iy nano bac, cac minh ching cho thiy co nhiing tac dong dén
tinh thAm ciia mang sgi nim, v4i sy 1o ri vét chat ndi bao tang 1én theo nong do va thorl gian
xur 1y (Hinh 3.28). Nghién ctru danh gia d hap thu ODaeo ctia dich loc soi nam nudi cy voi
cac ndng d6 nano bac khac nhau dé phan anh sy 1o ri acid nucleic ndi bao. Két qua cho thay
nano bac ¢ 5 mg/L va 30 mg/L lam ting dang ké ODaeo so v6i ddi chimg, v6i mire ro ri 16n
hon & 30 mg/L va ting theo thoi gian tiép xuc, ddc biét 16 rét sau 24 gid. Chung
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VNHUCC.NEL38 (L. theobromae) thé hién su khac biét 16 rang vé ODago giita hai ndng do
nano bac qua cac méc thoi gian tir 12 dén 48 gio. Mot s6 chiung khac nhu VNHUCC.NEL74,
VNHUCC.NEL51, VNHUCC.NEL10 c6 toc d6 ro ri giam sau 36-48 gid, c6 thé do mang té
bao bi phé hity hoan toan. Két qua xac nhan nano bac c6 kha nang 1am ton thuong mang té
bao, gy giai phong cac thanh phan noi bao.
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Hinh 3.28. Biéu d6 Heatmap tac dong ctia nano bac dén sy xu hudng thay ddi gia tri ODago
ctia 8 ching phan lap thir nghiém khac nhau theo cac néng d6 xt Iy nano bac. Mdi ndng do
dugc thé hién trong mot khdi (block) nhét dinh. Thang ty 18 biéu thi gia tri ODaso trong mg.
3.2.3.2. Dj dén dién ngogi bao (Extracellular electrical conductivity — EEC)

Bén canh d6, mot bang chimg cho thiy mot khi mang té bao nim bi tén thuong, sy giai
phong ctia ion bén trong té bao s& gia ting dan dén d6 dan dién cua dich moi truong ngoai bao
ting lén. Xu hudng ting do dan dién ngoai bao (EEC) ctia cac ching phéan lap duoc ghi nhan khi
xtr 1y nano bac theo thoi gian. O hau hét nong d6 nano bac, EEC déu cao hon nhom dbi chimg
(p <0,05), ngoai trir mdt s6 ching khong khac biét & ndng do 5 mg/L sau 3 gio. Nong do cao 30
mg/L tao ra sy ting EEC dang ké hon, dic biét 15 rét sau 48 gio (p <0,01), cho théy tac dong
manh hon so voi 5 mg/L.

Pang chu ¥, khi xét dén tac dong ctia nano bac theo thoi gian tiép xuc, so véi dbi chimg,
gia tri EEC cia 8 tac nhan gay bénh ting dang ké khi kéo dai thoi gian xtr Iy. O cac mbc thoi gian
ngan (3 gio va 12 gio) cho thay gia tri EEC quan sat dugc c¢6 xu huéng ting, nhung khoéng qua
khéc biét so véi nhom dbi chimg. Tuy nhién, ghi nhan & cac thoi diém dai hon (36 gid va 48 giv),
phan 16n cac gia tri EEC ting 1én dang ké so véi cac khoang thoi gian tiép xac som trude do. Két
qua ndy goi md rang c6 thé cac chung phan Iap van giir hay duy tri kha ning chong chiu véi nano
bac & mot mue do va thoi gian chéng chiu nhét dinh, dic biét 1a trong giai doan tiép xuc sém,
trude 12 gio. Ngoai xu huéng chung vé gia tri EEC & cac chung phan 1ap khi tiép xic vdi nano
bac d3 dugc xac dinh, dé tién hanh so sanh muc do gia tang gia tri EEC nay gitra c4c phan 1ap,
nghién ctru ndy di tién hanh chuan hoa dit liu sang dang mirc do thay doi tuong ddi theo ty 16
phan trim dé dam bao cting mot gia tri dau vao. VNHUCC.NELS1 (C. radicifoliigena) cho thay
su gia ting EEC 16n nhét khi duoc xtr ly béng nano bac. Cu thé, & né)ng do 30 mg/L, su gia tang
1an Tuot dat 113,65% sau 36 gid va 145,27% sau 48 gio. Doi véindng d 5 mg/L, mic ting tuong
g 1a 83,18% va 102,59% tai cac thoi diém 36 gio va 48 gio. Mot chung phan 1ap Curvularia
khac - VNHUCC.NEL74 (C. verruculosa) cting ghi nhan tac ddng manh me véi murc do gia tang
EEC quan sat duoc tang 1an luot 124,83% va 84,70% ¢ khi xtr Iy & 5 mg/L va 30 mg/L sau 48 gio.
So vdi cac phan lap trong thir nghiém, VNHUCC.NEL38 (L. theobromae) ghi nhén su thay doi gia
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tri EEC thap nhit so véi d6i chimg. Cu thé & thoi diém 48 gid sau khi xtr Iy nano bac, mirc do gia
tang ghi nhan so vai dbi chimg 1an luot 13 34,33% va 64,33% ¢ ndng d6 5 mg/L va 30 mg/L.
3.2.3.3. Ham luong Ergosterol

Ergosterol 1a thanh phan sterol chinh cia mang nim, déng vai trd quan trong vao qué
trinh diéu hoa tinh thdm va tinh luu dong cua mang; diéu hoa, hoat dong va phan phdi cac
proteln mang tich hop; va kiém soat chu ky té bao - dong vai trd quan trong d6i véi tinh toan
ven vé mit cAu tric ciia mang t& bao (Alcazar-Fuoli & Mellado, 2012; Ouyang et al., 2021).

Két qua nghién ctiu cho thiy, xir Iy bang nano bac lam giam dang ké ham luong
ergosterol & cac chiing phan lap thtr nghiém (p <0,05), khong c6 su khac biét ¢ ¥ nghia thong
ké gifta xtr Iy nano bac 6 néng d6 5 mg/L va 30 mg/L v6i hai ching phan 1ap VNHUCC.NEL38
(L. theobromae) va VNHUCC.NELSO (Curvularia sp.) nhung c6 su khac biét dang ké c6 y
nghia thdng ké so véi dbi chimg khong xtr Iy (p < 0,05). Cac chung phan 1ap thudc chi
Curvualaria  sp. nhu VNHUCCNEL93, VNHUCC.NEL80, VNHUCC.NEL74,
VNHUCC.NELS51 déu ghi nhan ham lugng ergosterol giam trén 50% so véi dbi chimg ¢ ndng
d6 30 mg/L. VNHUCC.NEL93 (C. plantarum) la chung phan 1ap ghi nhan su suy gidm ham
luong ergosterol 16n nhat véi mirc d6 suy giam 75% so véi ddi chimg. Dic biét, ching phan
lap VNHUCC.NELS51 (C. radicifoliigena) khi tiép xtc v6i nano bac & néng do 5 mg/L chi ghi
nhan sy suy giam 18,12% ham luong ergosterol nhung thé hién nhay cam cao khi xur Iy véi
ndng do cao 30 mg/L. Ham luong ergosterol cia VNHUCC.NEL74 (C. verruculosa) ciing cho
théy su giam manh: 57,32% so voi dbi chimg va 46,40% so voi xtr Iy nano bac 5 mg/L. Trong
khi d6, ¢ cac phan lap dai dién thudc cac chi khac nhw VNHUCC.NEL10 (C. siamense),
VNHUCC.NEL160 (4. niger), VNHUCC.NEL38 (N. parvum), VNHUCC.NELS6 (E.
rostratum) ghi nhan mot muc suy giam ham luong ergosterol thap hon, dao dong tir 37 —
52,13% nhung khac biét dang ké so voi ddi chimg ¢ nong do 30 mg/L (p < 0,05).
3.3.3.4. Qua trinh peroxy hoa lipid — MDA

Nhimng thay d6i vé ham luong MDA ndi bao theo ndng do xir Iy nano bac khac nhau
1én cac chung phén 1ap thtr nghiém dugc thé hién ¢ Hinh 3.33. Bén canh nhimg bang ching
murc d6 16 ri acid nucleic, 6 dan dién ngoai bao, nghién citu ciing nhan thay sy gia ting gié tri
MDA 6 tat ca cac ching phan 1ap ndm duoc thir nghiém véi nano bac sau 48 gio (Hinh 3.33B).

A

*

20

AgNPs § mgiL
< _*_ * * AgNPs 30 mgiL
=

P
=3

*
* * _* * *
|_1‘ |_‘ *_ x ol _* =
. x * * ol
F ]
, E T
= I I
- |_‘ I I

PR WWHUCC WNHUCC VNHUCC NHUCC VNHUCC NHUCC WNHUCC WNHUCC
Béi chirng AgNPs 5mgiL AgNPs 30mgiL NEL93 MELSO NEL74 NELS51 NELS56 NEL160 NEL38 NEL10

(Control)

a
o

MDA (nmol/g)
MDA (nmolig)
*

@

0

Hinh 3.33. Ham 111’(_)'ng MDA (pmol/g) khi xir Iy v&i nano bac sau 48 gid. A. Biéu db phan
bb (Box plot) cac g1a tri dir liéu quan sat duoc cia MDA gilta nhom dbi chimg (Control) va
nhom dugc xtr Iy véi nano bac (5 mg/L va 30 mg/L) B. Biéu do cho thay su khac nhau ham
lwong MDA theo timg phan lap. Su khéc biét co ¥ nghia (p < 0,05) dugc biéu thi bang “*”.
timg phan 1ap.
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Két qua cho thiy, xtr Iy nano bac 1am ting dang ké ham lugng MDA sau 48 gid tiép xuc
o titca 8 phén 1ap thir nghiém (p <0,05). Cu thé, viéc xtr Iy nano bac ¢ ndng d6 5 mg/L va 30
mg/L dan dén nong do MDA cao hon tir 1,2 dén 3,1 lan so voi dbi chimg khong xir 1y. Dleu
ndy chimg minh rang nano bac c6 thé di thuc day phan tng lipid va peroxide trong mang té
bao va sy gia tang nay s& lam hong, dan dén viéc khong thé phuc héi tinh toan ven ctia mang,
tir do gia tang tinh thAdm va 1o ri cac thanh phan ndi bao ra khoi té bao.
3.2.3.5. Anh hwong cia nano bac doi voi hé thong cic enzyme chéng oxy héa

Can bang oxy héa khtr trong té bao déng vai trod rat quan trong dé duy tri kha ning
song cua té bao va ROS ndi bao du thira s& 'pha v{ trang thai can bang OXY hoa khu. Duéi
tac dong cua stress oxy hoa, hé thong chéng oxy hoa cua té bao bao gdm cac enzyme
chdéng oxy hoa va cac hop chat khong phai enzyme, bao vé té bao khoi stress oxy hoa bang
cach duy tri can bang oxy hoa khir ndi bao, va cac enzyme chong oxy héa chuyén d6i ROS
hinh thanh trong té bao thanh cac chét it doc hodc vo hai, ¢6 tic dung lam cham toc do
oxy héa (Simoncicova et al., 2018; Su et al., 2020).SOD la enzyme chui chdt don gc tu do,
han ché cac phan tmg do gbc tr do trung gian (Mansoor et al., 2022; Yu et al., 2020).(Mansoor
et al., 2022; Yu et al., 2020). O thoi diém 48 gid sau khi xir Iy v6i nano bac (6 ca 2 néng do),
hoat d6 enzyme SOD (”Jr,phﬁn 16n cac chung phén 18p thir nghiém c6 xu hudng giam va khac
bi¢t dang ké v&i mau doi ching (p < 0,05). Mure dg suy gidm hoat d§ enzyme SOD l6n nhat
ghi nhén ¢ chung phan 1ap VNHUCC.NEL74 (Curvularia verruculosa), véi muc suy giam
67,98% khi xir Iy & néng d6 30 mg/L so voi ddi ching. Nguoc lai, VNHUCC.NEL10
(Colletotrichum siamense) va VNHUCC.NELS56 (E. rostratum) lai ghi nhan su gia tang hoat
d6 enzyme SOD khi xir Iy nano bac. Trong khi d6, enzyme catalase (CAT) lai cho thiy murc
dd mot sy nhay cam I6n hon v6i viée xur ly nano bac, voi phﬁn 16mn ghi nhan duoc bién dong
theo chiéu hudng giam va c6 khac biét dang ké so véi mau dbi ching, dic biét 1a v6i nong
do xu ly 30 mg/L (p < 0,05, ngoai trrt VNHUCC.NEL10 - C. szamense)

3.2.4. Anh hu’O’ng vi mo ciia nano bac den su sinh trwéng ciia nam

Panh gia vi mo 1én bao tir va soi nAm cling dugc ghi nhén thong qua kinh hién vi dién tr
de déanh gia nhitng tac dong bén trong viéc tre ché sy phat trién cta tac nhan gy bénh nam nay.
Két qua ghi nhan cho thay, nano bac gy ra nhiéu thay d6i hinh thai khac nhau trén soi nim va
bao tur cua cdc tac nhan gly hai. Nhiing bat thuong vé hinh thai ndi bat da duoc quan sat thay,
bao gom

1. So voi sy phat trién ctia soi nim trong diéu kién binh thuong, nano bac c6 kha nang gay
ra su bién dang hay mat vach ngin ¢ cac té bao soi nam

ii. Mot vt liéu ngoai bao xung quanh soi nam trong cac nudi ciy doi | chung trong tit ca
cac giai doan dugc phan tich, dugc nhin thay nhu mot vat liéu bong trén cac té bao hogdic nhu mot
soinho gan cac soi ndm v6i nhau, giéng nhu mot mang sinh hoc.

iii. Nhiéu chiing phan 13p quan st thay tinh trang dong tu té bao chat dang ké, soi nAm bi
teo lai hogc bién dang (co that bat thuodng).

iv. Nhiing bién dbi dang ké nhu su bién dang va glam d6 chit cta hach nam, cung voi
cac soi nam khéng mau va bi phan méanh, tuong quan voi nong do AgNPs. Dién tich bé mit 16n
hon ctia nano bac cho phép bam dinh va khuech tan chat hon vao bé mt té bao nim, dan dén
tinh toan ven clia mang bi ton hai va (rc ché ndm hiéu qua

v. Sur tich Ity cta céc thanh phan ngoai lai & phia ngoai mang va sy xam nhap tich tu vao
bén trong cling dugc quan sat.

vi. Su 0 ri vat chat ni bao cua soi nam, bao tir ciing dugc ghi nhan.

vi. Su suy giam/mét sic t6 hodc gia ting hién tugng nau hoa
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3.2.5. M6 hinh héa va gia thuyét tic dong ciia nano bac dén kha ning trc ché sinh truéng
phat trién nam trong diéu kién phong thi nghiém

M0 hinh gia thuyét vé tic dong ctia nano bac trong nghién ctru ndy dugc xy dung
dua trén céac s liéu ve sinh khdi va nhiing bién ddi sinh hoa da ghi nhan. Dudi tac dong
ctia nano bac & hai ndng do 5 mg/L va 30 mg/L, hai nhan t6 chinh anh hudng dén su bién
dbi sinh khéi 1a ham lwong malondialdehyde (MDA) va ergosterol (ERG). Tir do, co ché
khang nam gid dinh cia nano bac dua trén cac dir li¢u thu thap trong nghién ctru dugc mo
hinh hoa trong Hinh 3.41.

AgNP O
S AgNP AgNP Tuong tac bén ngoai mang TB ? %®®O?

AgNP (Electrostalic interactions) Ro ri vat chit nai
hao

AgNP

Nano bac

TN "“I""m""mmgm" 2 /\ %

lErgnsteruI

Tién chat tL ng hop
Ergosterol

bAgNP

Hinh 3.41. M6 hinh gia thuyét con dudng tac dong cia nano bac 18n sy phat trién nam

Khi nano bac thim nhap ndi bao, té bao ndm xem ddy nhu mot tac nhan la gay
stress, kich thich san sinh cac loai oxy phan ing (ROS). Su gia tang va tich tu ROS vuot
qua muc binh thudng. Trong diéu kién can bang, hé thdng chdng oxy hoa ndi bao nhu
super0x1de dismutase (SOD) catalase (CAT) va cac enzyme khéc sé& duy tri va kiém soat
nong do ROS, ngan ngira ton thuwong té bao. Tuy nhién, cac bang chimg héa sinh trong
nghién ctru nay cho thay hoat do ctia cic enzyme chong oxy hoa nay giam dang ké khi xur
Iy v6i nano bac. Mot khi su suy giam nay xay ra voi cac enzyme dong vai tro don dep nay,
hé qua tat yéu 1a 1am suy yéu kha ning loai bo ROS du thira. Theo thoi gian, ROS tich tu
gdy mat can bang oxy héa khir trong té bao. Su tich tu ROS dan dén nhiing ton thuong
nghiém trong, ting cudng qua trinh peroxy hoéa lipid mang té bao, duoc biéu thi bang su
gia tang nong do malondialdehyde (MDA) — mét dau hiéu 1 rang cia sy tén thuong mang
té bao. Trong trang thai ndy, té bao ch1u ap luc kép tur cac tac dong noi bao va ngoai bao
Ién mang, gdy ra bién dang va hu hai cdu trac mang. Hau qua 1a mang té bao bi 10 ri cac
thanh phan noi bao quan trong nhu acid nucleic, protein, ion... ddn dén suy giam chirc
nang sinh trudng va cudi ciing 1a chét té bao

# M4t can bang
oxy hda — khu
n0| moi
Suy yéu he thong don dep ROS
(ROS scavenging)

\_ Enzyme SOD, CAT <
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CHUONG 4. KET LUAN & KIEN NGHI
4.1. KET LUAN
Tur két qua nghién ctru cua luan an, rat ra dugc mot s6 két luan sau:

- Nghién ctru di xay dung bo dir liéu vé da dang va phan bd ctia thanh phan loai ndm
lién quan dén cac triéu ching bénh hai trén cay sen tai Thanh ph Hué trén cach tiép cin
tich hop dua trén cac bang chtng dir liéu hinh thai, phan tich phat sinh loai da locus va céc
tiéu chi xac dinh ranh gidi loai (GCPSR, PTP). Xac dinh duoc 21 tic nhan giy bénh dén
cap do loai, thudc 9 chi nam khac nhau. Trong d6, 13 loai I ghi nhan méi cho khu hé ndm
Viét Nam, 17 lan dau duoc ghi nhan lién quan dén triéu chting bénh trén cay sen ¢ pham vi
toan cau va 20 loai 1a ghi nhan mai trén cdy sen tai Viét Nam. Nghién ctru ciing chi ra rang
su phan b thanh phan loai nim khong dong déu theo dia 1y va sinh canh, cho thay céu tric
cong dong nam giy bénh trén cay sen tai thanh phd Hué co tinh da dang va phirc tap sinh
hoc 10 rét.

- O diéu kién phong thi nghiém, nano bac thé hién hoat tinh khang ndm déng ké trén
cd moi truong thach va 1éng, voi hi€u luc tang theo néng do nhung khac biét 1o rét vé muc
do nhay cam gitra cac loai, chung phan 1ap. Gia tr1 ECso ctia cac chung phan 1ap duoc udc
lwong bang ba mo hinh doc 1ap, qua d6 phan loai mirc do nhay cam thanh bén nhém (rét
nhay, nhay, khang, khang manh) theo thong ké t&r phan vi. Nano bac ciing gay bién ddi hinh
thai da dang ¢ tan ndm (két cdu, bé mit, mau sic) trén moi truong dia thach. Trong méi trudng
16ng, nano bac trc ché dang ké sinh khéi va tdc d6 sinh trudng cia tdm ching nim, v6i hiéu
qua ting theo dai ndong d6 5-30 mg/L. Nong do tc ché t6i thiéu (MIC) duge xac dinh dao
dong tir 0,3125 dén 5 mg/L. Co ché e ché su sinh trudng phat trién ndm cta nano bac thé
hién & truc bang chimg sinh héa: nano bac giy ton thuong mang té bao nam, 1am ting ro ri
acid nucleic va do dan dién ngoai bao (EEC), suy giam ham luong ergosterol, déng thoi
peroxy hoéa lipid (MDA) ting va hoat tinh SOD, CAT giam, cho thay stress oxy hoa vuot
ngudng va suy yéu hé phong vé, dan t6i trc ché sinh truong nam.

4.2. KIEN NGHI

- Tiép tuc thu thap va xac dinh dac diém sinh hoc ctia céc chung phan 13p gay bénh
trén cdy sen chwa du dir liéu dé xac dinh loai, dong thoi tién hanh khuéch dai va phén tich
thém cac locus bd sung nham hoan thién viéc phan loai va nhan dién chinh x4c céac ching
con lai. Tiép tuc dénh gia anh hudng ctia nano bac ddi véi cac chung ndm nhu Diaporthe,
Neofusicoccum va Neopestalotiopsis, do cac chung nay doi héi thoi gian nghién cuu kéo
dai va chua dugc thuc hién trong pham vi nghién ctru hi¢n tai.

- Trién khai cac nghién ctru chuyén sau hon, bao gom k¥ thuat SEM, TEM va phéan
tich phan tir nhuw RNA sequencing, dé danh gia tac dong ctia nano bac & cac cap do té bao
va phan tir mot cach toan dién hon. Tién hanh cac danh gia doc luc, hodc ddc tinh sinh thai
ctia nano bac khi str dung tai cac quy mé 16n nhu déng rudng
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