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TOM TAT

Bénh tan lui la bénh mai va nguy hiém trén cay sen (Nelumbo nucifera) tai Thira Thién Hué trong nhitng ndm
gan day. Muc tiéu cia nghién cru la xac dinh nguyén nhan gay bénh. Vi sinh vat tir cay sen bénh dwoc phan lap
thuan. Tac nhan gay bénh dwoc xac dinh bang lay nhiém nhan tao trén cay sen. D&c diém hinh thai ndm gay bénh
dwoc danh gia trén mai trwdng PDA va trén manh 14 thong. Binh danh phan t& ndm gay bénh dwoc dua trén trinh tw
3 gen mé& vach gdm Internal Transcribed Spacer (ITS), Translation elongation factor 1 gene (efl) va beta-tubulin
(tub2). Banh gia triéu chirng biéu hién bénh ngoai tw nhién da goi y tic nhan gay bénh cha yéu tan cong phan trén
clia cay. Lay nhidm nhan tao 8 mau vi khuan va 7 mau ndm phan lap dwoc tir cay bénh trén gan 4 va cudng la sen
da cho thay chi c6 mau ndm N1 c6 kha ndng nhidm va tao vét bénh giébng véi véi triéu chirng bénh ngoai tw nhién.
Danh gia hinh thai gdm d&c diém tan ndm va dic diém bao tlr phan sinh cho thdy ndm N1 thudc chi Lasiodiplodia, ho
Botryosphaeriaceae. Dinh danh phan t&r da xac dinh mau ndm N1 la loai Lasiodiplodia theobromae. Dwa trén théng
tin hién co, day 1a bao cao dAu tién trén thé gidi va Viét Nam xac dinh L. theobromae la nguyén nhan gay bénh tan lui
trén cay sen.

Tr khda: Nelumbo nucifera, blight, Lasiodiplodia theobromae, ITS, efl, tub2.

Identification of Causative Agent of Lotus Blight Disease in Thua Thien Hue in 2022

ABSTRACT

Blight is a destructive disease of Lotus (Nelumbo nucifera) that has emerged in Thua Thien Hue province in recent
years. The objective of this study was to identify the etiological agent responsible for the disease. The pathogenicity of
microorganisms isolated from diseased Lotus plants was evaluated by inoculating healthy Lotus plants with these
isolates. The pathogenic fungus was evaluated for its morphological characteristics on potato dextrose agar (PDA)
medium and on pieces of pine needles. Molecular identification of the pathogenic fungus was performed based on the
sequencing of three barcode genes, including Internal Transcribed Spacer (ITS), Translation Elongation Factor 1 gene
(efl), and beta-tubulin (tub2). Symptom evaluation of diseased Lotus plants in nature suggested that the pathogen
primarily attacked the upper part of the plant. Eight morphologically distinct bacterial and seven fungal isolates were
obtained from the typical diseased petioles. Attificial inoculation of all bacterial and fungal isolates on leaf veins and
petioles of Lotus plants revealed that only one fungal isolate, designated as N1, was pathogenic to Lotus, producing
symptoms resembling those of the diseased plants in the field. Morphological evaluation, including the characteristics of
fungal mycelia on PDA medium and the characteristics of conidia, identified the N1 isolate as a member of the genus
Lasiodiplodia of the family Botryosphaeriaceae. Molecular identification identified the N1 isolate as Lasiodiplodia
theobromae. To the best of our knowledge, this is the first report in the world and in Vietnam that identifies
L. theobromae as the causative agent of blight disease in Lotus plants.

Keywords: Nelumbo nucifera, blight, Lasiodiplodia theobromae, ITS, efl, tub2.

duge trong phd bién tai Viét Nam. Cay hoa sen
¢6 y nghia biéu tugng dic biét cho vin héa va

Cay hoa sen (Nelumbo nucifera), la cay con ngudi Viet Nam nén da duge dé xuat 1a quoc
thuy sinh, than thao, c6 ngudn gdc ti An Do va  hoa. Cay sen ciing 1a cAy c6 gia tri kinh t& cao

1. DAT VAN DE
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Xac dinh nguyén nhan gay bénh tan lui cay sen tai Thira Thién Hué nadm 2022

nén dang dudc phat trién trong khip ca nude.
Tai tinh Thita Thién Hué, cay sen da dudc chu
trong phat trién trong nhiing nam gin day. Tu
nam 2017 dén nay, dién tich trong sen tai Tinh
tang dan theo cdc nam va t6i nam 2021 dat
584ha, ndm 2022 dién tich gidm chi con khoang
537,4ha bing 92% so v6i nam 2021 (UBND tinh
Thita Thién Hué&, 2021). Nguyén nhin giam chu
yéu do bénh gay hai ning hai vu lién tuc, mét s
dién tich phai chuyén déi.

Gan day, tu nam 2018, cAy sen tai tinh
Thita Thién Hué& bi nhiém mot bénh méi. Trén
nhiéu dién tich, cdy sen sau tréng khoang
khoang 2 tuin dén 1 thang bit ddu cé hién
tuong chét va tan lui dan, dic biét sau cac tran
mua 16n. Trén vét bénh, Chi cuc BVTV tinh
Thia Thién Hué da phat hién thdy ndm than
thu (Quéc Viét, 2018).

Tai Viét Nam, chua c6 nghién céu vé bénh
hai trén cay sen. Trén thé& giéi, nghién ciu vé
bénh hai cdy sen tuong déi it. GAn day, da co
mot s6 cong b vé bénh hai trén cay sen, chu yéu
tai Nhat Ban va Trung Quéc. Mot s6 bénh da
cong bo trén ciy sen gbm bénh dém 14 do nadm
Nigrospora oryzae tai Trung Quéc (Zhang & cs.,
2018). Chen & Kirschner (2018) da thyc hién
mot nghién ctu sdu vé thanh phan nim trén
cdy sen tai Dai Loan. Két qua ctia nghién ctiu
nay cung vdi tat ca cac nghién ctu trén thé giéi
cho t6i ndm 2018 da liét ké 38 loai ndm thudc

cac chi Arthrinium, Alternaria, Botrytis
Calonectria, Cercospora, Choanephora,
Cladosporium, Colletotrichum, Corynespora,
Curvularia, Diaporthe, Dissoconium, Erysiphe,
Fereydounia,  Fusarium, Globisporangium,
Golubevia, Ilyonectria, Thelonectria,
Nigrospora, Ovulariopsis, Pestalotiopsis,
Phoma, Physoderma, Pseudocercospora

Rhodosporidiobolus va Sclerotium, 4 loai vi sinh
vat gidng ndm thudc 2 chi Phytopythium va
Pythium. Phan 16n cac nam liét ké 1a cac loai
noi sinh. Mét s6 loai ndm gay hién tugng thoi ré,
chét héo trén cay sen tai Trung Quéc déu thudc
chi Fusarium nhu F. tricinctum (Li & cs., 2016),
F. incarnatum (Wang & cs., 2020) va
F. commune (Kuang & cs., 2022). Bénh thoi ré
va than ngdm sen tai Trung Quéc ciing dudc
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cong bo do Phytopythium helicoides gay ra (Yin
& cs., 2016). It nh4t hai loai tuyén trung,
Hirschmanniella diversa va H. imamuri, da
dudc cong b6 gay bénh héa nau va bién dang cu
cdy sen tai Nhat Ban (Mihira, 2002; Kurashita
& cs., 2021).

Viéc xac dinh nguyén nhin giy bénh tan
lui, thoi than trén cAy trong (trong nghién ciu
nay la cudng 14 va 14 cay sen) thuong khé vi cac
tac nhan giy bénh va vi sinh vat néi sinh, hoai
sinh thuong xut hién ctiing nhau trén cay.

Xuat phat tit thuc t&€ trén, muc tiéu chinh
cua nghién ctu la buéec dau xac dinh nguyén
nhan chinh giy bénh tan lui ciy sen tai tinh
Thita Thién Hué, 1am co s6 cho viéc nghién ctiu
cac gidi phap phong chéng bénh.

2. PHUONG PHAP NGHIEN CUU
2.1. Mau cay bénh

MAu cay bénh véi triéu ching dién hinh do
Chi cuc BVTV tinh Thita Thién Hué thu thap
ngay 15/8/2022.

2.2. Phan lap vi sinh vat t* mé bénh

Cac doan cudng 14, manh 14 c6 triéu chiing
dién hinh duge rta sach bang nudc loc, khi
trung bé mit bang ethanol 70%, ria lai bing
nuée vo tring, th&m kho bang gidy vo trung
truée khi phan 1lap (Burgess & cs., 2008).

Phan lap ndm, Phytophthora va Pythium
(Burgess & cs., 2008): caAc manh mo6 chta cd mo
bénh va moé khde dugec dit vao dia moi trudng
WA (Water 20 gl 50 mg/l
streptomycin) va moi truéng chon loc V8 agar
lodng (20 g/l agar, 20 ml/1 dich V8, 0,3 g/l
CaCO,, 10 mg/l pimaricin, 50 mg/l rifarmpicin).

agar: agar,

Nam dudec phan 1ap thudn bing cay truyén
miéng thach chtia dinh s¢gi ndm sang méi trudng
PDA (200 g/l khoai tay, 20 g/l dextrose, 20 g/l
agar). Cac dia dugc u 6 28°C.

Phan lap vi khuén (Lelliott & Stead, 1987;
Burgess & cs., 2008): manh mé dugec nghién
trong nuéc cat v trung va dude cay ria ba chiéu
trén dia moi truong King’s B (20 g/l agar;
15 ml/l glycerol; 20 g/l peptone; 1,5 g/l K,HPO,;
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1,5¢ MgSO0,.7H,0). Vi khudn duge lam thuin
bing cdy don khuén lac sang dia moéi trudng
King’s B.

2.3. Chiét DNA nim

DNA téng s6 ndm dude chudn bi theo
phuong phap chiét nhanh bang NaOH (Wang &
cs., 1993). Khoang 20mg sgi ndm bé mait ti dia
PDA sau cay 1 tuan dugc 1ay bing dau tip pipet
va dudc nghién trong ong Eppendorf ¢ 0,5ml
chta 20ul NaOH 0,5M. Dich nghién dudc hoa
loang 20 14n véi dém Tris 100mM, pH 8,0. Dich
chiét dugc st dung ngay hoic bao quan 6 -20°C.
24. Phan f{ng Chain
Reaction (PCR)

Polymerase

Céac phan tng PCR dudc thuc hién véi tong
thé tich phan tng 25ul chia 12,5pl 2X MyTaq
HS Mix (Meridian Bioscience), 0,25ul méi loai
mdi xudi dong va ngude dong (déu dude chuén bi
d noéng d6 20um, Bang 1) va 0,5ul DNA nam.
Phan ting PCR dugc thuc hién véi diéu kién sau:
khdi diu bién tinh & 95°C trong 1 phit; tiép
theo 1a 30 chu trinh PCR (bién tinh & 95°C 15
gidy, gdn mdi & 54°C 15 gidy va tong hdp soi &
72°C 15 giay). Phan ting dudc két thic véi 3
phiit & 72°C.

2.5. Giai trinh tu va phan tich trinh tu

San phim PCR duge tinh chiét tu gel
agarose dung kit tinh chiét Expin™ Gel SV Kit
(GeneAll), theo huéng dan ctia nha san xuét.
San pham PCR tinh chiét dugc giai trinh tu truc
tiép bang moéi PCR tai Vién Céng nghé sinh hoc
(Ha No¢i1) va tai Cong ty PHUSA Genomics
(https://phusagenomics.com/).

Trinh tu mau duge so sanh véi cac chudi da
cong b tl trudec nhd phan mém tim kiém BLAST
tai NCBI (the National Center for Biotechnology
Information (http:/www.ncbi.nlm.nih.gov/blast/).

Cac trinh tu phan tich dudc cin trinh ty da
chudi bing phian mém MAFFT (Katoh &
Standley, 2013) san 1) tai
https://mafft.cbrc.jp/alignment/server/. Phéan
tich pha hé theo phuong phap Maximum
Parsimony va Neighbour Joining duge thuc hién
bing phan mém MEGA11 (Tamura & cs., 2021).
Phan tich pha hé theo phuong phap Maximum
Likelihood dugc thuc hién biang phian mém
1Q-Tree 2 (Minh & cs., 2020), trong d6, hai
thong ké dudc st dung dé xac dinh mtc d6 hb
trg tin cay ctia cidc cum 1a bootstrap siéu nhanh
(Ultrafast Bootstrap, viét tit UFBoot) (Hoang &
cs., 2018) va ty s6 kha n#éng xap xi thi nghiém
Shimodaira & Hasegawa (SH-like approximate
likelihood-ratio  test, viét tit SH-aLRT)
(Guindon & cs., 2010). Trong phén tich trinh tuy
da gen, cac chubi da dudc can trinh tu da chudi
duge ghép noi bang phan mém MEGA11 va file
chiia cac chudi ghép néi dude st dung lam di
litu dau vao cho phan tich Maximum
Likelihood. X4c dinh mé hinh thay thé chuéi t6i
uu cho mdi gen trong phan tich trinh tu da gen
dugce thuc hién tu dong bing lénh -m TEST. Cay
Maximum Likelihood duge hién thi bang phan
mém TreeViewer (https:/treeviewer.org/) va
dugc vé lai bang phan mém MEGA11.

2.6. LAy nhiém nhan tao

Cay lay nhiém 1a giong sen nghin canh
trudng thanh, chua ra hoa. Méi thi nghiém lay
nhiém dudc ldp lai ba 1an déc lap, mdi lan trén
cung mot la.

Bang 1. Cac méi st dung trong nghién cttu dinh danh phan ti nAm

Mbi Trinh tw (5-3’) Gen dich San pham (bp) Tham khao

ITS5 GGAAGTAAAAGTCGTAACAAGG Internal Transcribed ~600 White & cs. (1990)
Spacer (ITS)

ITS4 TCCTCCGCTTATTGATATGC

EF1-728F CATCGAGAAGTTCGAGAAGG Translation elongation ~350 Carbone & Kohn (1999)
factor 1 gene (tefl)

EF1-986R TACTTGAAGGAACCCTTACC

T1 AACATGCGTGAGATTGTAAGT Beta-tubulin (tub2) ~650 O'donnell & Cigelnik

(1997); Glass & Donaldson
Bt-2b ACCCTCAGTGTAGTGACCCTTGGC

(1995)
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2.6.1. LAy nhiém vi khuan

Vi khudn thuin dudc nudi cdy trén méi
truong King’ B ¢ 28°C trong 48 gid. LAy nhiém
duge thuc hién bang cach dung tim nhon vo
tring nhing d4u nhon vao khuén lac vi khuén,
sau d6 cham vao gan 14 va cudng l4 trudng
thanh. T4t ca cac dong vi khudn duge 14y nhiém
trén cing moét 14 va cudng la. Thi nghiém lay
nhiém dudgc 1ap lai ba 1an doc lap trén giong sen
nghin canh trudng thanh, chua ra hoa.

2.6.2. LAy nhiém ndm

Mau ndm thuan dudc nudi cdy trén moi
truong PDA trong ba ngay. Vién mdi trudng
duong kinh 2,5mm dudc 14y ti ria tan ndm. Mot
tdm vo trung dugc dAm xuyén qua mot ném gidy
loc v6 trung (nhdm gid 4m) va vién moi trudng,
ti€p theo dudc cAm vao gan la sao cho bé mit
vién moi trudng cé tan ndm dudc ap sat bé mait
14. Nuée vo trung dude nhé 1én ném gidy dé gii
am. T4t ca cAc mau ndm déu dugc 14y trén cing
mot 14 dé so sanh. Thi nghiém lay nhiém dugdc
l4p lai hai 1an déc 1ap, mdi 1an trén ba 14 khac
nhau. Nguén ndm c6 tinh gay bénh trén cuéng
la sé& dude danh gia tiép bing lay nhiém trén
cudng than. Lay nhiém trén cuéng la dugc thuc
hién vé6i ca hai phuong phap gy tén thuong va
khéng giy tén thuong. Vién méi trudng chia
nam dudc ap vao cudng la va tiép theo dudge boc
bing mang boc thuc phdm dé gitt 4m. Dé gay
ton thuong, tim nhon vo trung dude ddm xuyén
qua vién méi truong va sau khoang 0,5mm vao
cudng la.

2.7. Kich thich sinh bao ti nim ho
Botryosphaeriaceae

N4m ho Botryosphaeraceae dudc kich thich
sinh bao ti trén manh 14 thong. Cac manh la
thong (2-3cm) dugec hip khi trang va duge dat
trén moi truong WA (khoang 10 manh/dia). Cac
vién méi truong PDA chtia ndm thuan dudc dit
trén moi truong WA chita manh 14 théong. Su
hinh thanh bao tii ndm dugc danh gia sau khi u
dia 1 thang & nhiét d6 28°C (Phillips & cs.,
2013; Zhang & cs., 2021).
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3. KET QUA VA THAO LUAN
3.1. Panh gia triéu chiing

Quan sat cac mau sen bi bénh thu tai Hué
nam 2022 th&y cay bénh biéu hién triéu chiing
tan lui (blight) dién hinh (Hinh 1).

Trén la. V&t bénh 1a cac vét chét hoai
khong c6 hinh dang nh4t dinh, c6 thé xuét hién
tai nhiéu vi tri khac nhau trén 14, nhung phd
bién & phan sat cudng 14. V&t bénh cé thé lan
toan bo lam chay 1a. Vét bénh c6 mau nau dam
dén den. Ria v&t bénh c6 thé trong uét, d6i khi
c6 quang vang.

Trén cudng la, cuéng hoa. Mo bi chét hoai
mau nau dén den c6 thé lan dén goc 14 va 1a. Vét
bénh méi c6 thé xuit hién dau tién & phin
cuéng cach xa goc 14.

Dang chi y, phan bi bénh phan 16n xuit
hién & phia trén, c6 nghia phan mé khoe khong
triéu chiing ¢ phia duéi (mii tén do, Hinh 1).
Biéu hién nay 1a quan trong, goi ¥ ngudn bénh
tan cong cdy 6 phan trén, mac du khi bi ning,
vét bénh c6 thé lan xudng dudi.

3.2. Phan lap vi sinh vat va danh gia tinh
gay bénh

Triéu ching bénh ggi ¥ tac nhan giy bénh
¢6 thé do ndm hoic vi khuén. Do vay, ndm (ké
ca vi sinh vat gidhg ndm) va vi khuén ti vét
bénh dudc phan lap trén méi trudng thich hgp
nhu mo6 ta trong phan phuong phap.

D6i véi vi khuén, hai loai mé da dudge st
dung lam ngudén phan lap 14 doan cudng la
khong biéu hién triéu chiing va doan cudng 1a c6
biéu hién triéu chiing. Két qua cay ria ba chiéu
cho thdy vi khuin déu xuat hién trén dia moi
truong ti ca hai loai mo6. T moéi loai mé, tat ca
cac khuén lac c¢6 hinh thai khac nhau c6 thé
cam nhéan bang mit déu dugc tach thuan bing
cdy don khuén lac. Nam khuén lac tit mé c6
triéu chiing va ba khuédn lac tit mé khéng triéu
chiing da dudgc tach thuan (Hinh 2). Cac dong vi
khuén thuan dude ky hiéu tit VK1 dén VKS.

T4t ca 8 dong vi khuén 6 trén da dugdc lay
nhiém nhén tao trén gan 14 va cudng 14 nham
x4ac dinh tinh gay bénh trén ciy sen. Két qua lay
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nhiém (Bang 2, Hinh 4) cho thay tat ca cac dong
vi khudn lay nhiém déu khéng tao triéu chiing
trén gan 1a va cudng la cdy sen. Dua trén két
qua nay, ching téi két luan vi khudn khéng
phai 14 nguyén nhan giy bénh tan lui sen tai
Hué niam 2022.

D61 v6i ndm, cac doan cudng 14 c6 biéu hién
triéu chtng bénh da duge st dung dé phan lap
ndm. Téng s6 7 loai ndm c6 hinh thai tan khac
nhau, ky hiéu tit N1 dén N7, da dugc phan lap
thudn ti vét bénh (Hinh 3).

T4t cd 7 mau ndm ti N1 dén N7 & trén da
dugc 1ay nhiém nhan tao trén gan 14 va cudng la

nham xac dinh tinh giy bénh trén ciy sen. Két
qua lay nhiém (Bang 2) cho thay chi mau nim
N1 tao vét bénh trén gan 14 va cudng 1a. Dang
chid y, mau ndm N1 gay chét hoai mo rat nhanh,
chi sau lay nhiém 1 ngay, ndm da tao vét chét
hoai rd rét tai vi tri 1y nhiém (Hinh 4). Cac thi
nghiém lay nhiém lip lai cho thdy mau ndm N1
tao triéu ching tucong tu véi triéu ching bénh
ngoai tu nhién (Hinh 5). NAm N1 cling dugc tai
phan lap lai tit vét bénh lay nhiém.

Dua trén két qua lay nhiém nhan tao,
ching t6i k&t luan mau ndm N1 1a nguyén nhan

gay bénh tan lui cay sen tai Hué.

Ghi chu: Mii tén dé chi phan khong bj bénh.

Hinh 1. Triéu chiing théi cuéng hoa, cuéng la va la cay sen tai Hué€ (nam 2022)

Cudng
> c6 triéu
chirng

Cudng
khéng
triéu

chirng

Ghi chi: Anh trai: Ciy ria 3 chiéu tit mé cuéng 14. Anh phai: Céc dong vi khuan duge phan lap thuan bing ciy

don khudn lac vdi nguén géc mé dugc chi ré.

Hinh 2. Phan lap vi khuén tit cuéng la sen
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Hinh 3. Cic ndm khac nhau vé hinh thai tin dugc phan lap tit cuéng la sen bénh
(méi truong PDA, 1 6 28°C sau 5 ngay)

Bang 2. Xac dinh tinh gay bénh cta cac mau vi khuin va nAm phan lap dugc
tit cAy sen bi bénh tan lui tai Thita Thién Hué& nim 2022 bang lay nhiém nhan tao

o Triéu chivng biéu hién sau lay nhiém nhan tao
Ky higu tai 2 vi trf trén cay sen®
mau vi sinh vat

Vi sinh vat

phan Iap duoc Ngudn gbéc mau phan lap

Ganla Cubng la
Vi khuan Cubng 14, khdng triéu ching, VK1 Khéng Khéng
sen trang VK2 Khéng Khdng
VK3 Khéng Khong
Cubng 14, co triéu chirng, sen tréng VK4 Khéng Khéng
VK5 Khéng Khong
VK6 Khéng Khong
VK7 Khéng Khdng
VK8 Khéng Khong
N&m Cubng 4, co triéu chirng, sen Cao san N1 Cé C6
N2 Khéng Khdng
N3 Khéng Khong
N4 Khéng Khong
N5 Khéng Khéng
N6 Khéng Khong
Cubdng 14, cé triéu chirng, sen Tréng (nhw N1) Khong lay Khéng lay
N7 Khéng Khéng

Ghi chu: ': Thi nghiém dugc 14y nhiém lgp lai 8 14n doc lap d61 véi vi khudn, 2 14n déc lap doi véi nam.

, _ ) cdy sen tai Hué. Cac diac diém hinh thai cua
3.3. Dac diém hinh thai mau nam N1 ndm dudc danh gia nhdm dinh danh n&m.

Két qua lay nhiém nhan tao cho thdy mau Trén méi truong PDA, ndm sinh trudng
nidm N1 12 nguyén nhan gay bénh tan lui trén nhanh, moc kin dia (duong kinh 9cm) sau 2
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ngay nudi cdy. Tan ndm ldc dau tring, thua,
chuyén dan thanh mau xam tro dam (Hinh 6).
N4&m khong sinh san trén méi trusng PDA.

Trén manh 14 théng dit trén moi trudng
WA, nam khéng sinh san hiiu tinh, tao rat it
bao ti phan sinh mé#c du tao nhiéu cdu tric
gidng qua canh (bén trong rong khong chia bao
t4) (Hinh 6).

Bao ti phan sinh thanh thuc, hinh 6 van t6i

hinh triing, mau nau vang, 2 t& bao va c6 khia doc
bao ti, kich thudc (dai x rong, um) 24,09 + 1,33 x
12,69 + 0,7 véi ty 1& dai/rong 1,9 + 0,1 (Hinh 6).

Cac dac diém hinh thai ctia tan ndm va bao
ti phan sinh
Botryosphaeriaceae. Pic diém c6 khia doc bao
ti phadn sinh cho thdy ndm N1 thudc chi
Lasiodiplodia hoédc Barriopsis (Phillips & cs.,
2013; Zhang & cs., 2021).

cho thidy n&m thudc ho

Ghi chi: (a): LAy 8 mau vi khuédn (VK1 dén VKS) trén gan I (cdc chdm den), D/C la déi chitng (nuéc vo tring),
anh chup sau ldy nhiém 1 tuan. (b): LAy 7 mau ndm (N1 dén N7) trén gan la, P/C la déi chiing (vién moéi truong
PDA), anh chup sau Iiy nhiém 1 ngay. (c): Cdn canh vi tri Idy nhiém ctia mau nam N1 ¢ (b), duoc chi bing miii

tén do.

Hinh 4 . Panh gia tinh gay bénh ctia cac miu vi khuin

va nam phan lap dudgc tit cAy sen bi bénh tan lui

Hinh 5. Triéu chitng sau 1y nhém 1 tuan mAu nam N1 trén la (dnh trai) va

cudng 14 sen (Anh phai). Anh nhé & goc chi vi tri lay nhiém trén 14, mit trén, sat cudng la
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(h)

Ghi chii: (a), (b), (c): Tan ndm (mét truée va mdt sau) trén moi truong PDA sau cdy lan lugt 3, 7, 30 ngay;
(d): Cdy ndm trén la théng. (e), (): Qua canh hinh thanh trén 14 théng; (g): Bao tit phan sinh trén la théng;
(h): Bao tit phan sinh trén cubéng 14 sen bénh. Thanh ty 1é tuong ting 10um.

Hinh 6. Piac diém hinh thai cia nAm N1

3.4. Dinh danh phan ti mAu nim N1

3.4.1. Giai trinh tu va tim kiém BLAST

Dua trén diac diém hinh thai, dinh danh
phan ti téi miic loai cia ndm N1 da dugdc thuc
hién véi 3 chi thi ma vach duge khuyén céo doi
véi chi Botryosphaeriaceae 1a ITS, tefl va tub2
(Jayawardena & cs., 2019).

San phdm PCR cac chi thi ma vach ctaa
maiu ndm N1 da dudc giai trinh tu va dugc gui
trén GenBank vé6i ky hiéu mau la VN-Hue-
Lotus1. Cac ma truy cap GenBank cho mau nay
la 0Q345814 (ITS), 0Q359878 (tub2) va
0Q359879 (efl).

Duya trén trinh tu ITS, tim kiém BLAST
trén co s6 dii liéu Genbank tai NCBI cho thay
ndm N1 gan giii nhat véi loai Lasiodiplodia
theobromae va L. brasiliensis v6i miic dong
nhat trinh ty 100% (Bang 3).

Dua trén trinh tu efl, tim kiém BLAST trén
co s¢ dii liu Genbank tai NCBI cho thdy nam
N1 gin giii nhat véi loai L. theobromae va
L. laoensis v6i miic déng nhat trinh tu lan lugt
1a 99,4 va 99,1% (Bang 3). Tuy nhién, loai
duge

L. laocensis da phén loai lai 1la
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L. theobromae (Zhang & cs., 2021). Két qua
ciing cho thay trinh tu efl ciia ndm N1 chi déng
nhit 97,8% véi trinh tu tuong ting cta loai
L. brasiliensis (Bang 3).

Dua trén trinh ty tub2, tim kiém BLAST
trén co s6 dii liéu Genbank tai NCBI cho thay
nam N1 gan gfii nhat véi loai L. theobromae va
L. laoensis v6i mtc dong nhat trinh tu 100%
(Bang 3). Do trinh tu tub2 cta ching chuén
L. brasiliensis khong sn cé trén Genbank nén
trinh tu tub2 cia mau ndm N1 ciing dugc tim
kiém véi tuy chon chi loai nay. Két qua tim
kiém cho thay trinh ty tub2 cia mau nim N1
ciing c6 miic dong nhat trinh tu 100% véi trinh
tu tuong Gng ctia cAc mau L brasiliensis (khong
trinh bay két qua).

3.4.2. Phan tich pha hé

Dinh danh phan ti t6i mtc loai cua céc
ndm thudc ho Botryosphaeriaceae da dugc
khuyén cao dua trén 3 gen méa vach ITS, efl va
tub2. Ba trinh tu gen ma vach ctia ndm N1 da
dugc phan tich pha hé véi tat ca cac loai
Lasiodiplodia dugc cong nhan méi nhat gom 33
loai, gom ca 9 maiu L. theobromae va 7 mau
L. brasiliensis (Zhang & cs., 2021) (Bang 4).
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Bang 3. K&t qua tim kiém BLAST dua trén trinh tw mau nam N1?

Chiing chuén

Phan tram

MUrc ddng nhét

Gen Loai (type strain) doan so sanh (%) trinh tw (%) Mé GenBank
ITS L. brasiliensis CMM4015 ITS 100 100 NR_147338
L. theobromae CBS164.96 ITS 100 100 NR_111174
L. parva CBS 456.78 100 99,8 MH861166
L. mahajangana CBS 124925 100 99,6 MH863425
L. pseudotheobromae CBS116459 100 99,2 NR_111264
efl L. theobromae CBS 164.96 99 99,4 AY640258
L. laosensis® GuoLD01818 99 99,1 KY848609
L. curvata® GuoLD01906 99 98,1 KY848596
L. avicenniarum MFLUCC17-2591 99 98,1 MK340867
L. brasiliensis CMM4015 99 97,8 JX464049
tub2 L. theobromae CBS164.96 71 100 EU673110
L. laosensis’ GuoLD01818 64 100 KY848552
L. egyptiacaed CBS130992 60 99,7 KU887508
L. acaciae CBS136434 b 71 99,3 MT592613
L. pseudotheobromae CBS116459 71 99,3 EU673111

Ghi chu: ': Tim kiém Blast dugc gidi han vao tiy chon ching chuan “Type material” trong ctta s6 tim
kiém; chi trinh bay 5 mau gin gii nhat; cdc trinh tu GenBank tir cing ching chuédn dugc loai b6 trong
trinh bay trén; ?: Loai L. laosensis da dugc phan loai lai 1a L. theobromae (Zhang & cs., 2021); °: Loai
L. curvata da dugc phéan loai lai 1a L. mahajangna (Zhang & cs., 2021); *: Loai L. egyptiacae da dugc

phan loai lai la L. laeliocattleyae (Zhang & cs., 2021).

Phan tich ban dau déi véi gen ITS bang véi
phuong phap Neibough dJoining va Maximum
Parsimony (phan mém MEGA 11) cho thay mau
ndm N1 phan nhém véi cac loai L. theobromae,
L. brasiliense, L. hormozganensis,
L. laeliocattleyae va L. bruguierae nhung gia tri
thong ké bootstrap qua thap (< 35%) cho thay
gen ITS khong phén biét dugc ndm N1.

Phan tich d61 véi gen efl (Hinh 7) cho thay
ndm N1 phian nhém trong cum gom 4 loai
L. theobromae, L. brasiliense, L. viticola,
L. bruguierae va L. mahajangana v6i gia tri
thong ké UFboot va HS-aLRT dam bao tin cay,
1an lugt 12 95 va 89%. Trong cum nay, ndm N1
phan nhém kha rd véi 3 mau L. theobromae
bao gébm ca mau chuin cta loai nay la
CBS164.96 va dic biét rat chiat véi mau
CBS111530 véi gia tri thong ké UFboot va
HS-aLRT lan lugt la 98 va 92%.

Phan tich déi véi gen tub2 (Hinh 8) cho thay
nidm N1 phan nhém chét trong cum gém 3 loai

L. theobromae, L. brasiliense va
L. Iaeliocattleyae v6i gia tri thong ké UFboot va

HS-aLRT rat cao, 1an lugdt 14 95 va 96%

Phan tich pha hé két hop 3 gen ITS, efl va
tub2 (Hinh 9) cho thidy nidm N1 phin nhém
trong cum loai L. theobromae v6i gia tri théng
ké UFboot va HS-aLRT cao lan lugt 1a 91 va
78%. Dang chu ¥, giong nhu phan tich véi 1 gen
efl, mau ndm N1 phan nhém rat chiat véi mau
CBS111530 véi gia tri thong ké UFboot va
HS-aLRT lan lugt 14 99 va 90%. Trong phan tich
da gen, cac mau L. brasiliensis tao thanh cum
lodi gin giii nhung doc lap véi cac mau
L. theobromae.

Dua trén cac dic diém hinh thai va phan
tich phan ti, ndm N1 giy bénh trén ciy sen
duge xac dinh 1a loai L. theobromae. Cac phéin
tich phan ti trong nghién cttu cho thay loai nay
gan giii nhat véi L. brasiliensis, phu hop véi cac
két qua da cong bé trén thé giéi (Phillips & cs.,
2013; Netto & cs., 2014; Zhang & cs., 2021).
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Bang 4. Cac mau Genbank dugc st dung trong phan tich pha hé

Ma truy cap GenBank

Loai Chiing*

ITS tefl tub2
L. acaciae CBS136434 MT587421 MT592133 MT592613
L. aquilariae GuoLD01961 KY783442 KY848600
L. avicenniae CMW41467 KP860835 KP860680 KP860758
L. brasiliensis CMM4015(T) JX464063 JX464049
L. brasiliensis CBS115447 MT587422 MT592134 MT592614
L. brasiliensis CBS120395 MT587423 MT592135 MT592615
L. brasiliensis CBS129754 JX545099 JX545119 JX545139
L. brasiliensis CBS129756 MH865372 JX545118 JX545138
L. brasiliensis CBS129758 JX545097 JX545117 JX545137
L. brasiliensis CMW35884 KU887094 KU886972 KU887466
L. bruguierae CMW41470 KP860833 KP860678 KP860756
L. cinnamomi CFCC51997 MG866028 MH236799 MH236797
L. citrioola CBS124707 GU945354 GU945340 KU887505
L. crassispora CBS118741 DQ103550 DQ103557 KU887506
L. euphorbiaceicola CMM3609 KF234543 KF226689 KF254926
L. gilanensis CBS124704 GU945351 GU945342 KU887511
L. gonubiensis CBS115812 AY639595 DQ103566 DQ458860
L. gravistriata CMM4564 KT250949 KT250950
L. hormozganensis CBS124709 GU945355 GU945343 KuU887515
L. iraniensis CBS124710 GU945348 GU945336 KU887516
L. laeliocattleyae CBS167.28 MT587425 MT592136 MT592618
L. lignicola CBS134112 JX646797 KU887003 JX646845
L. macrospora CMM3833 KF234557 KF226718 KF254941
L. mahajangana CMW27801 FJ900595 FJ900641 FJ900630
L. margaritacea CBS122519 EU144050 EU144065 KU887520
L. mediterranea CBS137783 KJ638312 KJ638331 KU887521
L. microconidia CGMCC3.18485 KY783441 KY848614
L. parva CBS456.78 EF622083 EF622063 KU887523
L. plurivora STE-U5803 EF445362 EF445395 KP872421
L. pontae CMM1277 KT151794 KT151791 KT151797
L. pseudotheobromae CBS116459 EF622077 EF622057 EU673111
L. rubropurpurea CBS118740 DQ103553 DQ103571 EU673136
L. subglobosa CMM 3872 KF234558 KF226721 KF254942
L. syzygii MFLUCC19-0257 MT990531 MW016943 MW014331
L. thailandica CBS138760 KJ193637 KJ193681
L. theobromae CBS111530 EF622074 EF622054 KU887531
L. theobromae CBS130989 MT587437 MT592149 MT592634
L. theobromae CBS138868 MT587438 MT592150 MT592635
L. theobromae CBS139728 MT587439 MT592151 MT592636
L. theobromae CBS164.96 (T) AY640255 AY640258 KU887532
L. theobromae CBS214.50 MT587440 MT592152 MT592637
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Ma truy cap GenBank

Loai Chiing*
ITS tefl tub2
L. theobromae CBS306.58 EF622071 EF622051 MT592638
L. theobromae CPC27690 MT587441 MT592153 MT592639
L. theobromae CPC28505 MT587442 MT592154 MT592640
L. tropica CGMCC3.18477 KY783454 KY848616 KY848540
L. venezuelensis CBS118739 DQ103547 DQ103568 KU887533
L. viticola CBS128313 HQ288227 HQ288269 HQ288306
L. vitis CBS124060 KX464148 KX464642 KX464917
Diplodia mutila CBS112553 AY259093 AY573219 DQ458850

Ghi chu: ': T4t cd cdc mau phan tich 1a ching chuan loai (type strain). Riéng déi véi
L. theobromae, ching chuén loai duge ddnh ddu bing (T) (Zhang W & cs., 2021); %: Loai Diplodia
multila dugc st dung nhu mau outgroup.

Fo L theobmmen-Ca5 104,50 T)
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P " 48, | thevkromas-CES (11530
3] 22 San-NT-ar! p—
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g Lauhpmn-wm
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L] 93 |4 93 Lmicroconidie-CGUCCS, 16485
T8 50, L tropica-COMCCT. 18407
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=g Lmedfamares-CBS137TE3
07 L avicenriap-CAIWA 1467
———— [_macmspors-ClAMIE 13
L crassisporg-CBET 1AT4)
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B
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L mamgavinoes CAS 122519
97 Lubmoperpunea-CE S AT40
T ] L;wanmmC&S":Sﬂ;
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Oomunle CEE1 2002

Ghi chu: Cay dugc x4y dung bing phdn mém IQ-TREE, véi mé hinh thay thé nucleotide t6i uu K2P + I + G4.

A2,

C4y dugc hién thi bing phan mém Treeviewer va vé lai bing phan mém MEGA11. S6 6 trén va dudi mébi nét 1an
Iugt 1a gid tri thong ké UFBoot va SH-aLRT support (%, IQ-TREE, chi hién thi cdc gia tri > 50%). Thanh Bar
trinh bay s6 thay thé nucleotides/vi tri. D. mutila dugc st dung lam outgroup.

Hinh 7. CAy Maximum Likelihood cta chi Lasiodiplodia dua trén trinh ty gen efl

2

L. theobromae la loai dugdc xac dinh dau biét 6 khu viuc nhiét déi va 4 nhiét déi (xuat
tién cua chi Lasiodiplodia ti cu6i thé ky XIX. hién & 103 nuéc), c6 phd ky chi 16n nhat (phan
Trong s6 céc loai thudc ho Botryosphaeriaceae, lap tix 788 loai cay) va dang dang nhit (2463
L. theobromae 14 loai c6 phan bd rong nhat, dic isolate) (Batista & cs., 2021).
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D3 c6 mot s6 cong bo vé bénh hai trén cay é
Viét Nam, chui y&u trén cac ciy than gé nhu sau
riétng (Pang Thi Kim Uyén & cs., 2022), xoai
(Nguyén Vi Mai Linh & cs., 2021) véi nguyén
nhin giy bénh dudgc xac dinh la L. theobromae.
Tuy nhién, cho téi nay, chua cé cong bo vé dinh
danh phan ti dua trén phan tich da gen cua loai
nay. Mot s6 trinh tu L. theobromae trén
GenBank c6 ngudn goéc tit tan du cAy ring tai
Péng Nai (KP074985, KP074984), hoic tir ciy
Qué (KP074984) déu la cac trinh tu ITS.

L. theobromae cting nhu cac loai thuéc ho
Botrosphaeriaceae c6 mot s6 dic diém sinh hoc
va bénh hoc kha dic biét. Ching thudng séng
ndéi sinh trong cidy khoéng giy bénh. Khi cay
chuyén trang thai sinh 1y hoic bi cac tc ché do
cic yéu to6 sinh hoc hodc phi sinh hoc gay ra,
nidm sé giy bénh cho cdy. Ndm L. theobromae
va cac thanh vién ctia ho Botryosphaeraceae chi
¢6 thé xAm nhép vao cdy mot cach thu dong, co
nghia bao t& ndm ho#c sgi ndm chi ¢6 thé xam

nhap vao cdy qua cac ton thuong co hoc
(Slippers & Wingfield, 2007; Phillips & cs.,
2013; Salvatore & cs., 2020).

Do ciay sen la cay thuy sinh va
L. theobromae la tac nhin gy bénh méi dugc
xac dinh trén cAy nay nén nghién ctu vé dic
diém dich t& hoc ciing nhu phong chéng can
duge ti€p tuc thuc hién nhidm quan ly hiéu
qua bénh.

4. KET LUAN

Dua trén két qua lay nhiém nhan tao, dic
diém hinh thai va phén tich trinh tu da gen,
nguyén nhin gay bénh tan lui ciy sen tai Thua
Thién Hué€ dugec xac dinh 1a do
L. theobromae gay ra. Ndm c6 kha ning gay

nam

bénh rat nhanh trén cudng 14 va la ciy sen. Day
12 bao cao diu tién trén thé gidi va Viét Nam
xac dinh L. theobromae la nguyén nhan giy
bénh tan lui trén cay sen.
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I L imsliocaiileyem-CRI 167 28
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9%
EL
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0.0 #
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L. giiarensis-CRS 124704
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87" Lwibcole-CRS 128373
s TR 24709

%2

96 L.
95' } L. civicala-CBET 24707
&8 L enahaanmane-CUWE 7801
77| L euphorbcoin-CAMRE0S
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99| L.rubropuponea-CBET 15740
Tk Lsyoyp-MFLLCCT 8- 0257
L crasaimpora-C8.5 1 15740
74, L margataces-CB5 122519
i) D mufile-CES 112553

Ghi chi: Cay dugc xdy dung bing phan mém IQ-TREE, véi mé hinh thay thé nucleotide t6i vu HKY + F + I. Cay
duoc hién thi bing phan mém Treeviewer va vé lai bing phdn mém MEGA11. S6°6 trén va dudi méi nét Ian Iugt
1a gia tri thong ké UFBoot va SH-aLRT support (%, IQ-TREE, chi hién thj céc gia tri > 50%). Thanh Bar trinh
bay s6 thay thé nucleotides/vi tri. D. mutila dugc st dung lam outgroup.

Hinh 8. CAy Maximum Likelihood cua chi Lasiodiplodia dya trén trinh tu gen tub2
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Ghi chi: Cay dugc xdy dung bing phan mém IQ-TREE, véi mé hinh thay thé nucleotide t6i uu cho ITS la
K2P + I + G4, efl 1a Tne + G4 va tub2 la HKY + F + G4. C4y dugc hién thj bing phdn mém Treeviewer va vé lai
bang phan mém MEGA11. 866 trén va dudi méi nét Ian lugt 1a gia tri théng ké UFBoot va SH-aLRT support
(%, IQ-TREE, chi hién thj cdc gi4 tri > 50%). Thanh Bar trinh bay s6 thay thé nucleotides/vi tri. D. mutila dugc

stf dung lam outgroup.

Hinh 9. CAy Maximum Likelihood
cua chi Lasiodiplodia dya trén trinh ty két hgp ITS, efl va tub2

LOI CAM ON

Nghién ctiu 1a két qua caa dé tai Khoa hoc
va Coéng nghé cdp tinh dugc cdp ngan sach nha
nudc tinh Thua Thién Hué dau tu, ma s6:
TTH.2019.KC.02.
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