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Tom tit: Bénh dom 1a do vi nim trén thuc vat, dic biét 1a cay dau tay gay ra nhiéu thiét hai kinh té ¢ Viét
Nam va trén khap thé gigi. Do do, viéc _phan lap va xéc dinh dac diém céc chung gay bénh dém 14 1a yéu
cau thiét yéu dé bao vé mua mang va nén ndng nghiép ¢ nuoc ta vi diéu kién khi hau I’at thich hop cho su
phét trién cua vi nim. Trong nghién ctu nay, 4 chung nam méc da duoc phan l1ap tir mau dau tay bi bénh
dém 14 o Pa Lat, tinh Lam Dong. Két qua khao sat cac dic diém dai thé, vi thé ciing nhu phan tich trinh ty
ITS cho thiy chung mbc MD1 c6 quan hé rit gan véi loai Pilidium concavum, MD4 véi Pilidium lythri,
MD?7 véi Mucor circinelloides, va MD11 véi Nigrospora sphaerica. Dic biét, két qua gy bénh dom 14 boi
4 chung vi nam nay da duoc khang dinh theo nguyén tic caa Koch. Pay ciing 1a bao céo dau tién vé Mucor
circinelloides va Nigrospora sphaerica gay bénh dom l4 trén dau tay, 1am tién dé cho bién phap quan ly,
kiém soat phong chdng, dich bénh mot cach hiéu qua trong thoi gian toi.

Tir khoa: dau tay, bénh ddm 14, nAm méc, Nigrospora, Mucor, Pilidium

1. GIOI THIEU

Dau tay (Fragaria ananassa) la mot trong nhiing loai cay an qua phd bién nhét thé gioi vi co huong vi
thom ngon va gia tri dinh dudng cao. Tong dién tich tréng dau trén thé gioi trong nam 2021 di dat xap xi
390 nghin hecta voi san lugng hon 9 triéu tan [1]. Cac khu vuc c6 tong san luong dau tay I6n lan luot 1a
chau A (dai dién la Trung Qudc), chau My (dai dién 1a M§), chau Au (dai dién la Tay Ban Nha), chau Phi
va cubi cung 1a chau Pai Duong [1]. O Viét Nam, dau tdy duoc trdng chu yéu ¢ Pa Lat vai khoang 130
hecta - san lugng 1500 tin/nam [2] va Son La (Mai Son, Moc Chau, Yén Chau) véi 243 hecta - san luong
khoang 2332 tin/nam [3]. Tuy mang lai gia tri kinh té cao, viéc canh tac dau tay lai gap phai nhiéu thiét hai
nang 1én dén vai tram triéu USD/Euro mdi nam vi tat ca cac bo phan bao gom qua, 14, than, r& déu cé thé
bi tan cdng bai cac loai con tring, tuyén trang, virus, vi khuan, va dac biét 1 vi nam véi 4 chi cha yéu la
Botrytis, Colletotrichum, Verticillium va Phytophthora [4, 5]. Cho dén nay, ngay cang c6 nhiéu phét hién
vé cac loai nim mai gay bénh trén dau tay trén khip thé gioi nhu bénh théi r& dau & Mexico do Fusarium
keratoplasticum [6], & My do Globisporangium sylvaticum [7]; bénh dém 14 dau & Trung Québc do
Exserohilum rostratum [8], ¢ Pai Loan do Corynespora cassiicola [9]. Thém vao do6 cac loai thugc
Neopestalotiopsis cling da dugc bao cao gay tan rui hoa, 14, than dau tay ¢ Trung Quéc bai Loan va My
[10-12] va loai Cercospora cf. maloti ciing da dugc chiing minh gay tri¢u ching glong bénh dém mit cua
trén la dau ¢ Brazil [13]. Bénh d6m 14 thuong cd biéu hién nhu cac vét mau nau dén nau sam, ¢6 hinh tron
tr 2-5 mm xuéat hién trén phlen 1&. Mtc do biéu hién bénh manh s& cé hién tuwong khd, bac mau ¢ vi tri
trung tdm va lan dan sang cac mé |a xung quanh vé&i cac mau tir vang dén nau sam [14]. Qua do, c6 thé thay
dugc viéc xac dinh ndm bénh trén dau tay 1a cap thiét, tuy nhién, & Viét Nam, cac nghién ctru nay con kha
han ché. Vi véy, nghién ctru nay da duoc thuc hién véi muc dich xac dinh cac ddi twong nam bénh trén dau
tay 1am tién dé cho viéc khao sat sy xuét hién va phan bé cac loai nam bénh trén dau tay & Viét Nam, tir 6
c6 cac bién phap kiém soét thich hgp dé giam thiéu thiét hai cling nhu nang cao san luong loai cay trong
cé gid tri nay.
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2. VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1. Phan lap nAm moc giy bénh dom 14 diu

Nhitng mau 1a dau cé triéu chung dic trung ctua bénh dém 14 di dwgc thu nhan (Hinh 1) tai cac vion dau
Da Lat va duoc bao quan trong tai vo tring dé van chuyén vé phong thi nghiém. Cac mau 14 dau duoc vé
sinh bé mat bang nudc cat vo tring va ngdm trong 1,0% sodium hypochlorite trong thoi gian 1-2 phut, sau
d6 rira lai bang nuéce cat vo trung va thim khd bing bong gon vé triing. Cac phan mau 14 bénh s& duoc téch
ra va dat 1én dia moi truong PGA (Potato glucose agar) trong thoi gian 5 ngay tai nhiét do phong. Cac
chung nam méc phét trién tir cac mau 14 bénh dugc cdy chuyén va lam thuan trén méi truong PGA. Cac
chang ndm méc sau 1am thuan duoc luu trit trén moi truong thach nghiéng PGA ¢ 4°C dé sir dung cho cac
nghién ctu tiép theo [15].

Hinh 1: Mau 14 dau bi bénh d¢ém la

2.2. Tai nhiém va tai phan 1ap nAm méc giy bénh ddm 14 diu tay

Céc ching nam méc s& duoc kiém tra kha nang gy bénh trén la dau bang thi nghiém tai nhiém theo phuong
phap Koch. Céc 1a dau sach, khong cé biéu hién bénh dugc tao vét thuong bang kim tiém. To nim méc 6
ngay tudi trén moéi trudng PGA duogc dit 18n vét thuong cua |4 dau tdy. Cac mau 14 dau duoc gitr trong cac
dia Petri v tmng theo nguyén tac phong am, i & nhiét ¢ phong. Céc biéu hién bénh trén 14 dau tay dugc
quan sat moi ngay. CaC l4 dau tay c6 biéu hién bénh ddm 14 nhu cac miu 14 bénh thu tai vuon duoc ghi
nhan va chiing nim méc gay bénh dugc tai phan 1ap. Cac déc diém dai thé va vi thé caa chang nam méc
gay bénh dugc quan sat va dbi chiéu véi chung thir nghiém tai nhidm truée 6. Mau ddi ching duoc thyuc
hién tuong tu vi mau thach PGA vo tring. Thi nghiém duogc 13p lai 3 lan va xac dinh chinh xac cac chung
niam méc c6 kha ning gy bénh dém l4 trén dau tay [16].

2.3. Khio sat diic diém hinh thai ciia cic nAm méc trén cac méi truong dinh dwong khac nhau

Céc chang ndm méc gay bénh dém I1a manh trén dau tdy duoc kiém tra dic diém hinh théi khuan lac trén
cac mdi trudng nudi ciy ndm mdc thong dung khac nhau nhu Czapex-Dox, PGA, MEA (Malt Extract
Agar), SDA (Sabouraud Dextrose Agar). Cac dia mdi trudng dugc cdy to nim 6 ngay tudi véi manh thach
c6 chtra to nam bang nhau. Cac dia mdi trudng dwoc u tai nhiét do phong va quan sat sau ting ngay. Bén
canh do, dic diém hinh théi vi thé cua cac chung nim mébc dugc quan sat trén tiéu ban phong 4m dudi kinh
hién vi quang hoc & d¢ phong dai 1000 lan [15].

Bang 1. Thanh phan méi trudng nudi cdy nim méc

Tén méi trwong Thanh phin méi trwang

Sucrose: 30,0g; NaNOgs: 2,0g; KH2PO. 1,0g; MgSO4: 0,5g; KCI: 0,5g;
FeSO4: 0,01g; agar: 20,0g; nudc cAt du 1,0L; pH5,5+0,2

Khoai tay: 200,0g; glucose: 20,0g; agar: 20,0g; nuéc cat du 1,0L; pH 5,6 £
0,2

MEA (Malt Extract Agar) Malt extract: 20,0g; agar 15,0g; nuwdc ct du 1,0L; pH55+0,2

SDA (Sabouraud Dextrose Agar) Dextrose: 40,0g; peptone: 10,0g; agar 15,0g; nuéc cat du 1L, pH 5,6 + 0,2

Czapex-Dox

PGA (Potato glucose agar)

2.4. Pinh danh nim méc

Viée dinh danh cac chiing nam méc gay bénh duoc thyc hién théng qua viée quan sat dc diém dai the va
vi thé cua ndm moc, dong thoi ving gene ITS cling duoc gidi trinh tu dé doi chieu vei cac chung nam moc
trén ngan hang gene. Vung gene ITS cua cac chung nam moc dugc khuéch dai bang cap moi: VID: 5°-
TTAAGTCCCTGCCCTTTGTA-3” va LS266: 5’-GCATTCCCAAACAACTCGACTC-3’ bang phuong
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phap PCR (polymerase chain reaction). Chu trinh nhiét cho phan @ng PCR gom: 94°C trong 10 phut, 30
chu ki gom, bién tinh (94°C — 30 giay), bat cip (55°C — 45 giay) va kéo dai (72°C — 1 phat 30 gidy), sau
cuing kéo dai ¢ 72°C trong 10 phut. San pham PCR duoc tinh sach va giai trinh ty tai cong ty TNHH Dich
Vu va Thuong Mai Nam Khoa. Trinh ty gene dugc so sanh vai dir ligu tai Genbank (NCBI,
[htpp://mwwi/ncbi.nim.nhi.gov] va truy xuét cac trinh ty twong dong. Céc trinh tuy tvong dong duoc sap
giong bang Clustal X2.1 va cay phat sinh loai duoc xay dung dua trén thuat toan Neighbor-Joining véi
bootstrap 1000 lan lap bang phan mém Mega 5 [17].

3.KET QUA VA THAO LUAN

3.1. Phén 1ap nAm méc

Ttr c4c mau 14 dau bénh, 10 chung ndm méc 6 hinh thai dai thé khac nhau da duoc phan 1ap va kiém tra
trén moi truong PGA va dugc dat tén la MD1, MD2, MD3, MD4, MD5, MD7, MD8, MD9, MD11, MD12.
Mudi chung nam méc phan lap dugce c6 hinh thai dai thé khac nhau trén moi trudong NUOI ciy PGA sau 6
ngay nudi cay (Hinh 2), hé soi to nam cua chung MD1 va MD4 c6 két cau chat, to nam bam sat mat thach,
phét trién theo cac vong ddng tam, tiét sic té vang nhat, mau sic tir trang chuyen sang vang nau khi gia va
hinh thanh bao tir mau nau nhat. Chung MD2 va MD5 c6 si trong déng nhau vé mau sic cua hé soi to Vo
mau trang khi non va chuyén mau xam den khi gia, bao tir c6 mau xam den, khong quan sat thay su tiét sic
t6 vao méi trudng nudi cay, hé soi to lan déu trén bé mat khuan lac. Hé soi to ciia chung MD3 ¢6 mau tring
va chuyén hong nhat khi gia, hé soi to dang bong, bung trén bé mit thach, trong khi chung MD7 ¢6 hé soi
to trang, lan nhanh trén bé mat thach va bung cao, phu day dia Petri méi truong nudi cay. Khuan lac chung
MDS8 Vi hé sgi to bam sat trén bé mat thach, bao tir mau xanh den, khong tiét sic t6 ra moi trudong. Hai
chung ndm méc MD9 va MD12 c6 hé soi to phat trién cham hon so véi cac chung ndm méc khac, hé soi
to ¢ mau tring, vang va chuyén sang nau xam khi gia, chung MD9 hinh thanh cac vong dong tam trén bé
mat khuan lac, trong khi chung MD12 khdng thé hién dic tinh ndy. Hé soi to cuia chung MD11 c6 mau
trang, dang bong, phat trién nhanh trén bé mat moi truong, va chuyén dan sang mau xam den khi gia. Voi
cac dic diém dai thé cua cac chung nAim méc phan lap duoc, ching tdi khing dinh cac chung nim méc nay
1a cac ndm méc khac nhau.

MD7 MD8 MD9 MD11 MD12

Hinh 2: Hinh théi dai thé cua cac chung nim mdc duoc phan Iap tir mau bénh dém 14 dau trén moéi trudong PGA

3.2. Kha niing giy bénh ciia cic chiing nAm mdc phan 1ap dwec va tii phan 1ap nim mdc giy bénh

Kha ning gay bénh dém 1a dau cua cac chung nim mdc trén duoc xac dinh bang phwong phap Koch. Biéu
hién bénh trén 14 ddu dugc quan sat hang ngay sau thoi gian gay nhidm va so sanh véi mau déi ching. Sau
4 ngay lay nhiém, cac 14 dau dwoc gay nhiém voi cac ching nam méc MD3, MD5, MD9 khéng cé biéu
hién bénh hoic biéu hién bénh khéng rd rét. Bén canh do, vi tri 1y nhim chiung MD2 va MD12 thi ¢6 hién
tuong to nAm moc lan trén vi tri tiém nhidm, tuy nhién, biéu hién bénh dém 14 lai khong dugc quan sét thy.
Khi quan sét vi tri 1ay nhidm trén 14 dau cua cac chung nam méc MD1, MD4, MD7, MD8, MD11, két qua
cho thay cac biéu hién bénh dém 14 da duoc thé hién. M6 la xung quanh vi tri gay nhiém nam mdc chuyén
sang sam mau, su hoai tir mo thit 14 lan rong dan theo thoi gian va biéu hién rd trén ca 2 bé mat caa 1a. Cac
biéu hién trén mo thit 14 1a cac dau hiéu dién hinh ciia bénh dém 14, dong thoi, cac ching nAm méc nghi
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ngo 14 tac nhan gay bénh d¢ém 14 dugc tai phan 1ap tir cac mau 14 bénh trén. Két qua tai phan lap trén moi
truong PGA cho thiy cac chung nim méc nay c6 dic diém hinh thai dai the tuong ddng vai cac chung
nghién ciru MD1, MD4, MD7, MD8, MD11 ban diu. Nhu vay, cac chang nAim méc MD1, MD4, MD7,
MD8, MD11 I cAc tc nhan géy bénh dém ! trén céy dau tay.

MD3

20600
e

MD11 MD12

00509
896

Hinh 3. Kha ning gay bénh dém 4 dau tay cua cac chang nAm méc phan lap duoc sau 4 ngay gay nhiém. (a) mat
trén cua 14, (b) mat duéi cua 4.

201 CHUNG

3.3. Pic diém hinh thai ciia cac chiing nAm méc gay bénh dém 14 diu tay

Céc dic diém hinh thai khuan lac cia bon chiing nam moc gay bénh dém l4 trén dau tay MD1, MD4, MD?7,
MD11 duoc kiém tra trén cac moi truong nu0| Cay nim méc théng dung nhu Czapex-Dox, PGA, MEA,
SDA. Sau 4 ngay nudi 1, cac chung nim médc déu phét trién trén ca 4 loai moi truong khao sat vai cac te
do phat trién khac nhau. Chung MD?7 phét trién nhanh nhat véi hé soi to bao phu ca dia Petri trén moi
truong MEA va SDA, véi mat do hé soi to day, trong khi trén méi trudng PGA va Czapek-Dox thi toc do
phét trién cua hé soi to MD7 chdm hon. Khi quan sat sy phét trién caa ba chung ndm con lai MD1, MD4
va MD11, méi truong Czapek-Dox khong thich hop cho su phat trién hé sgi to nam ciia ba loai nAm nay
V6i hé soi to mong, kich thudc khuan lac nho. Trong khi trén méi truong MEA va SDA, hé soi to cua ca 3
loai nAm déu phét trién manh véi hé soi to nAm phan bé déu, mat do day. Ngoai ra, moi truong PGA ciling
1a méi truong thich hop dé nudi cdy ca 4 loai nim méc gay bénh phan lap duoc tuy mat do hé soi to khong
day nhur khi nuéi trén méi truong MEA va SDA nhung duong kinh khuan lac 1a twong tu nhau trén ca 3
moi truong (Hinh 4A).

Khi quan sat hé soi to nAm sau thoi gian nudi 8 ngay, hé soi to nam dan hinh thanh bao tur va thay dbi
MAu Sc trén mdi truong nudi cay khac nhau. Hé soi to ctia ching MD1 va MD4 thay déi tir mau trang,
trang nga sang cac mau vang nhat, vang dam, nau do va trén moi truong SDA, chung MD4 da tiét sic t6
mau nau do vao mdi trudng. To ndm MD7 ¢ mau tring trén moi truong Czapek-Dox, mau vang khi nudi
trén moi truong khéac va khong hinh thanh sic té nhung bao tir d&u mau xam trén ca 4 méi trudng. Hé soi
to nam ciia MD11 khi gia chuyén sang mau den khi nudi cdy trén méi truong PGA va Czapek-Dox, trong
khi hién twong nay khong quan sat thay trén moi trudng MEA va SDA, bao tir c6 mau trang khi non va
chuyén sang mau xam den khi gia (Hinh 4B).
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A Czapek Dox MEA PGA SDA
(b)

a (b)

MD1

MD4

MD11

B Czapek Dox
(b)

MD1

MD4

MD7

Hinh 4. Hinh théi ciia cic chung ndm mdc gay bénh dém 14 dau tay trén cac moi truong dinh dudng khac nhau sau 4
ngay (A), 8 ngay (B). (a) mat trén khuan lac, (b) mat duéi khuan lac

Dic diém vi thé cia cac chung nim méc ciing dugc quan sat, hé soi to ctia cac chung ndm méc MD1, MD4
trong sudt, phan nhanh, khong ¢ vach ngan, hé soi to ndm hinh thanh thé binh mang bao ti tran, bao tir c6
dang don bao, thudn nhon & hai dau. Hé soi to cia MD7 phan nhanh manh, khong c6 vach ngan, dau hé soi
khuan ty hinh thanh c4c tli bao ti, bao tir dugc giai phong sau khi truang thanh. Chiung MD11 ¢ hé sgi to
phan nhanh, c¢6 vach ngan. Cudng sinh bao tir uén cong hoac thang, gom thé binh va té bao dém, mau nau
nhat, c6 vach ngan. MGi cudng sinh bao tir hinh thanh mét bao tir tran duy nhét, bao tar tran khi mai hinh
thanh dang tron, det dan vé 2 dau. Chang chuyén tir trong sudt dén den nhan theo do tudi, ton tai dang don
I& (Hinh 5).
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MD1 MD4 MD7

Hinh 5. Hinh thai vi thé 4 chiung ndm mdc gay bénh dom 1a dau tay quan sat dudi kinh hién vi voi ¢ phong dai
1000 lan

3.4. Pinh danh cac chiing nAm méc gay bénh

Vung gene ITS caa cac chung nAim méc MD1, MD4, MD7, MD11 duoc khuéch dai va giai trinh tu dé tién
hanh dinh danh theo phuong phap sinh hoc phén ti. Trinh ty cua doan gene dugc so sdnh vai cac trinh ty
duoc cdng bé trén Ngan hang dir liéu Genbank (NCBI). Két qua phan tich bang cong cu BLAST cho thay
ching ndm moc MD1 va MD4 thugc chi Pilidium, trong d6 chung MDI tuong dong vei chung Pilidium
concavum En3 véi hé s6 bootsrap 99% va chung MD4 tuong dong vai chung Pilidium lythri G198_18 voi
hé s6 bootstrap 100%. Cay phat sinh loai cua hai ching nam maoc dua trén vung gene ITS dugc xay dung
bang phan mém Mega 5 véi phuong phap Neighbor-joining véi hé s bootstrap 1000 lan lip ciing xép 2
chang nam nay vao chi Pilidium (Hinh 6A-B). Diéu nay ciing dwoc xac dinh lai khi so sanh vai két qua
phan tich hinh thai va phan tich di truyén bang cac ki thuat sinh hoc phan tir caa loai thuge chi Pilidium,
cac két qua twong ty vé hinh thai dai thé, vi thé cua hai chung nim méc MD1 va MD4 vai céc loai nim
méc thudc chi Pilidium da duogc xac dinh [18, 19]. Ngoai ra, cac dau hiéu bénh dom 14 cia chung MD1 va
MD4 ciing c6 su tuong dong vai nghién ciru vé Pilidium gay bénh ddm 14 dau tay tai Trung Quéc va Han
Quéc [20, 21].
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Hinh 6. Cay phét sinh loai cua 4 chung nim mdc gay bénh dém 14 dau tay

Két qua phan tich tuong tu ving gene ITS cua ching MD7 va MD11 di xac dinh chang MD7 thugc chi
Mucor va c6 su trong dong véi Mucor circinelloides CNRMA03.371 (hé sé boostrap 94%) va chung MD11
thi thuoc chi ngrospora tuong ddng ngrospora sphaerica Po7 véi hé s6 bootstrap 1a 100% (Hinh 6C-D).

Céc dic diém dai the va Vi thé dic trung cua cac loai thudc chi Mucor va Nigrospora cling dugc quan sat
thdy & cac chung nam méc MD7 va MD11 [22, 23]. Cac nghién cau vé chi nam Mucor gay bénh trén dau
tay thuong dwoc cdng bd trong cac nghién ciru vé qua, chura co ghi nhan vé viéc gay bénh dém 14 [14, 24].

Trong khi do, tac nhan gay bénh thudc chi Nigrospora trén dau tay chwa dwoc béo céo ¢ bat ky nghién ctu
nao. Chi ndm nay c6 kha ning gy bénh trén 40 loai thuc vat vai cac bénh trén 14 1 chi yéu, trong d6 bénh
dém 14 chlem khoang 50% [25, 26]. Cac dbi tugng gay bénh cua nhitng chung nay hau hét déu duoc phat
hién méi gan day nhu cay tra (Camellia sinensis), viét quét (Vaccinium corymbosum), tir dang (Wisteria
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sinensis), dua hau (Citrullus lanatus L.) [27-30]. Py 1a bao co dau tién vé ndm méc thude chi Nigrospora
gay bénh dom la trén dau tay.

4 KET LUAN

Viéc xac dinh cac tac nhan gay bénh trén cac cay trong sé gop phan cho viéc diéu tra dich bénh anh huong
dén nang suat cdy tréng, xac dinh sy phan b cua cac tac nhan gy bénh, céc vat chu trong (ng, nham dua
ra cac bién phap xu Iy, phong ngra cac tac nhan gay bénh trén cay trong. Trong nghién ctru nay, cac chung
nam méc gay bénh doém 14 trén cdy dau tdy dugc phan lap, xac dinh cac dac diém dai thé, vi thé, phan tich
trinh ty ITS, bdn ching ndim méc MD1, MD4, MD7, MD11 di duoc xac dinh I tdc nhan gay bénh dém 14
dau. Két qua dinh danh cho thdy MD1, MD4 thugc chi Pilidium, trong khi ching MD7 va MDI11 tuong
g thugc chi Mucor va Nigrospora. Day la béo cao dau tién ghi nhan chi nam Mucor va Nigrospora gay
bénh dom 4 trén cay dau tay, gilp b sung thém théng tin vé cac tac nhan gay bénh trén loai cay trong nay.

LOI CAM ON

Chuing t6i chan thanh cam on Truong Dai hoc Cong nghiép Tp. H6 Chi Minh d cap kinh phi dé thyc hién
de tai nghién ctru c6 ma so 21.2 SHTPSV06. Ching t6i xin chan thanh cam on Ban giam hiéu va Ban lanh
dao Vién Cong nghé sinh hoc va Thuc pham da tao diéu kién thuan lgi cho ching téi thuc hién dé tai nay.
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IDENTIFICATION OF FUNGAL PATHOGENS CAUSING LEAF SPOT DISEASE ON
STRAWBERRY IN DA LAT

MINH THAO HUYNH HUA!, THAO VI DUONG?, MOC TAN NGUYEN?, TRANG THI THUY
DUONG!, THU THI ANH MA2, XUAN VU HUYNH?, PHUONG ANH HUYNH?, HANH THI DIEU
NGUYEN?Y,

YInstitute of Biotechnology and Food technology, Industrial University of Ho Chi Minh City
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“Corresponding author: nguyenthidieuhanh@iuh.edu.vn

Abstract: Leaf spot disease caused by mold on plants, especially strawberry, causes mass economic losses
in Vietnam and around the world. Therefore, isolating, and characterizing strains causing leaf spot disease
is essential in order to protect our crops and agriculture because the country’s climatic conditions are very
suitable for the development of fungal pathogens. In this study, four fungal strains were isolated from
strawberry samples with leaf spot in Da Lat, Lam Dong province, Vietnam. Macroscopic and microscopic
characterization in combination with ITS sequence analysis, showed that the mold strains MD1, MD4,
MD7, MD11 are closely related to Pilidium concavum, Pilidium lythri, Mucor circinelloides, and
Nigrospora sphaerica, respectively. Additionally, the pathogenicity of all these 4 fungal strains have been
confirmed according to Koch's postulate. This is the first report of Mucor circinelloides and Nigrospora
sphaerica causing leaf spot on strawberries, and this could provide the basis for effective management,
prevention, and control measures in the future.

Keywords: fungal pathogen, leaf spot disease, Nigrospora, Mucor, Pilidium, strawberry
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