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TOM TAT

Nghién ctru dugc thuc hién nham phan lap ndm Fusarium solani trén tdm thé chan tréng bi bénh
ddm den va thir nghiém kha ning khang ndm cua nano bac. Tir cac miu t6m thé chin tring nudi tai
Thira Thién Hué bi bénh dém den di phan lap duoc ching ndm Fusarium solani. Nghién ctru kha ning
khang ndm F: usarium solani ciia nano bac cho thdy chiing c6 kha ning khang ném 6 nong do 20 pg/mL.
Nano bac ¢ nong 2,5; 5 va 10 pg/mL déu c6 kha nang trc ché sy phat trién cua ndm, duong kinh khuan
lac nAm Fusarium solani khi ngdm & cac nong d6 nay trong thoi gian 15; 30 va 60 phit déu thap hon
¢6 ¥ nghia thong ké (p<0,05) so véi ddi ching.
Tir khoa: Tom thé chan tréng, Bénh ddém den, Fusarium solani, Nano bac

ISOLATION OF Fusarium solani FROM WHITE-LEG SHRIMP
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ABSTRACT

This research aimed to isolate Fusarium solani from white-leg shrimp suffering from black spot
disease and to evaluate antifungal activity of silver nanoparticles. Fusarium solani was isolated from
samples of white-leg shrimp cultivated in Thua Thien Hue affected by black spot disease. The antifungal
activity of silver nanoparticles was investigated, revealing their effectiveness at a concentration of 20
pg/mL. Silver nanoparticles at concentrations of 2.5, 5, and 10 ug/mL exhibited inhibitory effects on
the growth of Fusarium solani, with the diameter of fungal colonies at these concentrations after 15,
30, and 60 minutes of silver nanoparticles exposure significantly lower (p < 0.05) compared to the
control.
Keywords: Black spot disease, Fusarium solani, Silver nanoparticles, White-leg shrimp
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1. MO PAU

Tém thé chan tring (Litopenaeus
vannamei) 14 mot trong nhitng ddi tuwong
nudi dem lai ngudn lgi nhuan dang ké va
g6p phan vao viéc phat trién nén kinh té cho
ca nudc. Tuy nhién hién nay nghé nuéi tom
thé chan tring dang dbi mit voi cac van dé
vé moi truong 6 nhiém va dich bénh. Mic
du cong nghé nudi tom thé chan tring ngay
cang phat trién nhung san luong tom khong
tang manh do dnh hudng cta cac dot dich
bénh gy chét hang loat tom nudi (Flegel,
2019). Trong d6, bénh dém den gay thiét hai
dang ké cho nghé nudi tom thé chan trang.
T6m bj bénh ddm den c6 hién tuong giam
an, tach dan, boi 10 do trén mat nudc, cod
ddm den trén mang va trén vo kitin. Kiém
tra mau mang dudi kinh hién vi cho thay
mang tém bi melanin hoa, cé thé phat hién
ky sinh trung trén mang (Liang va cs.,
2022).

Theo Liang va cs. (2022), bénh dém
den trén tom thé chan tring do nidm
Fusarium solani gy ra, bénh gay chét hang
loat tdm thé & giai doan nudi thwong pham.
Theo Khoa va cs. (2004), tom nudi ¢ Viét
Nam thuong hay bi bénh den mang, mot
trong nhimg nguyén nhan chinh 1a do nim
Fusarium va tir nhitng ao tom bi bénh den
mang, d phan 1ap duoc loai nAm Fusarium
incarnatum, Fusarium  solani. NAim
Fusarium, thudc 16p Sordariomycetes, bo
Hypocreales, ho Nectriaceae, day la loai
nam pho bién, c6 phan bd trén toan thé gidi,
duoc tim théy trong thuc vat, dat, nude
ngot, va nudc lg, man (Lightner, 1996;
Palmero va cs., 2009). Nam Fusarium cb
thé gay ra nhiéu bénh ¢ dong vat va thuc vat
trén toan thé giéi, lam giam nang suit nudi
trong (Figueroa va cs., 2018; Summerell,
2019).

Hoa chit thuong dugc st dung dé
phong tri bénh do nim gy ra nhu povidone-
iodine, nudc oxy gia va formalin (Lee va
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Hatai, 2016; Bang Thi Hoang Oanh va cs.,
2022). Tuy nhién bénh do nim Fusarium
solani gy ra trén tom thé chan tring thuong
rat kho diéu tri dat diém vi ching sinh san
nhanh va toc do lay lan 16n (Khoa va cs.,
2004). Nano bac 1a mét trong nhitng giai
phap thay thé mot sb loai thudc phong tri
bénh trén tom (Laura va cs., 2020). Theo
Ganash va cs. (2018), nano bac trc ché truc
tiép sy phat trién ctia soi nAm, sy ndy mam
ctia bo tir ndm va pha vd mang té bao nam.
Nano bac lam giam hoat tinh cua cac
enzyme bao v¢ té bao, uc ché qué trinh van
chuyén oxy vio trong té bao va pha hiy
mang té bao nam Fusarium graminearum
(Sheng va Cheng, 2017). Do d6, nghién ctu
nay duoc tién hanh nhim phéan lap nim
Fusarium solani trén tom thé chén trang bi
bénh dém den va thir nghiém kha ning
khang nim ciia nano bac trong diéu kién in
vitro.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. N9i dung nghién ciru

- Phan lap va dinh danh nim
Fusarium solani trén tom thé chan trang bi
bénh dém den

- Thir nghiém kha ning khang nam
Fusarium solani cua nano bac
2.2. Vit liéu va phwong phap nghién ciru
2.2.1. Vat liéu nghién cuu

Tom thé chéan tring co cac ddm den
trén mang, trén vo kitin va con séng duoc
thu & 03 ao nudi tom tai Phua Ldc, Thira
Thién Hué. Mdi ao thu 10 con, tong sé mau
tom thu dé nuéi cdy, phan lap nam 1a 30 con.
T6m c6 chiéu dai trung binh 1a 12,4 cm va
khdi luong trung binh 1a 11,8 g/con. Tém
dugc dong trong thung xdp, ¢ suc khi va
van chuyén sng vé phong thi nghiém Bénh
thuy san, Khoa Thuy san Truong Pai hoc
Nong Lam, Pai hoc Hué dé kiém tra va
phan lap nam.
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Mbobi trudong Peptone Yeast-extract
Glucose Salt Agar (PYGS agar- gdm
peptone 1,25 g, yeast - extract 1,25 g,
glucose 3 g, agar 12 g, mudi NaCl 30 g va
1000 mL nudc cat); Peptone Yeast-extract
Glucose Salt (PYGS); moi trudong nudc
mudi vo trung (30 g mudi NaCl va 1000
mL nudc cit); nuée mubi sinh 1y (0,85%
NaCl); khang sinh Ampicillin  va
Streptomycin (Mekophar, Viét Nam); nano
bac c6 kich thude 14 nm dugc cung cap béi
Nanografi (Ptic)

2.2.2. Phuwong phap phan ldp va dinh danh
nam

Phan l4p nim trén tom thé chan tring
dugc tién hanh theo Khoa va cs. (2004),
dung kéo tiét tring bang con 96° dé cit mau
ttr vi tri bi d6m den trén tom, rira nhe 03 lan
qua nudc mudi sinh 1y vo tring va cay trén
mdi truong PYGS agar ¢ bo sung 2mg mdi
loai khang sinh Ampicillin va Streptomycin
xung quanh miu bénh phim dé han ché su
phat trién cta vi khuan. Nudi ciy tir 1- 4
ngiy & nhiét do 28°C va cay chuyén 2 - 3
lan sang moi truong PYGS agar dé thu
dugc khuén lac nAm thudn. Sau d6 cét phén
dau cuia khuén lac nudi cdy trén méi trudng
PYGS, dé & nhiét do 28°C sau 24 - 48 gio,
quan sat sy phat trién cta soi nam. Cét soi
nim tir méi truong trén rira 3 1an qua nude
mudi sinh 1y vo tring va nudi cdy trong
moi truong nude mudi vo trung & nhiét do
28°C, sau 24 - 48 gid quan sat sy sinh bao
tir cia nm va tién hanh thu bao tir d€ nuoi
cdy thuin chung trén moi truong PYGS
agar.

Phuong phap nuéi cdy tiéu ban dugc
tién hanh theo Khoa va cs. (2004): Dung
dao vo trung cit mot khdi moéi truong
PYGS agar c6 kich thuéc khoang 7x7x7
mm va dit trén lam kinh v6 trung. Dat
lamen nay trong dia peptri v0 trung, gac
trén mot que thuy tinh, bén dudi co 16p
gidy tham giir am. Cay bao tir nim hay soi
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nam vao 4 mit bén cta khoi agar va day
dia peptri lai. U dia cdy ¢ nhiét 46 28°C
trong 24 - 48 gid. Sau khi nim va bao tir
nam phat trién trén khoi agar, 1ay lamen ra
va quan sat dudi kinh hién vi dé xac dinh
hinh dang cua sgi nam, bao tir va hinh thirc
sinh san. Tién hanh phan loai nam dya vao
hinh dang va kich thudc cua khuin lac,
hinh dang soi nim va bao tir nAm theo mo
ta cua Burges va cs. (1994) va dinh danh
theo khoa phén loai cia De Hoog va cs.
(2000).

2.2.3. Phwong phap xdac dinh khda nang
khdng nam Fusarium solani ciia nano bac

Thir nghiém kha ning khang ndm ciia
nano bac trén méi trudng nudi cdy duogc thuc
hién theo phuong phap cia Lee va Hatai
(2016). Nong d6 nano bac ban ddu dwoc pha
lodng 14 20 pg/mL bang cach bd sung nano
bac vao moi truong PYGS sau khi hip &
nhié¢t do 121°C trong 15 phut; sau d6 pha
cac nong do tiép theo theo ty 18 1:1; 1:2 va
1:4 (twvong tng lan lugt véi cac nong do 10;
5va 2,5 pg/mL). Cit vién ngoai cua khudn
lac ndm, cho vao dia peptri chira 20 mL mbi
truong PYGS c6 cac néng do6 nano bac da
pha loang nhu trén, ngdm trong 15; 30 va 60
phut, sau d6 rira nhe khuén lac nAm trong
nude mudi sinh 1y vo tring (0,85% NaCl)
va cdy trén méi truong PYGS agar. Khuan
lac ndm ngdm trong moi trudng PYGS
khong bo sung nano bac trong thoi gian nhu
trén duoc str dung lam 16 dbi chimg va mdi
nghiém thirc dugc 1ap lai ba lan. Nam dugc
nuoi céy o nhiét do 28°C, quan sat sy phat
trién ctia ndm va do dudng kinh khuan lac ciia
nam hang ngay trong 14 ngay thyuc hién thi
nghi¢m.
2.2.4. Xir Iy 56 liéu

S6 lidu dugc xur 1y trén phan mém
Microsoft Excel 2016 va SPSS 20, trong dé
st dung phan tich phuong sai ANOV A mot
nhan t6 dé so sanh gia trj trung binh theo
phuong phap Tukey vaéi do tin cay 95%.
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3. KET QUA VA THAO LUAN

3.1. Két qua phén 1ap va dinh danh nim
Két qua thu mau ghi nhdn tom the

chan trang c6 cac dom den trén mang va trén

vo kitin (Hinh 1). Cac ddu hiéu bénh 1y trén cac
mAu tom bi bénh dém den nay tuong ty nhu
mo ta cua Liang va cs. (2022). Ngoai ra tom
6 hién tuong mém vo, rudt khong cé thurc an.

Hinh 1. Tom thé chan tring c6 ddm den & mang va trén vo kitin

Két qua nudi cdy phan lap nam xac
dinh khuan lac nAm c¢6 mau tréng, hoi vang
nhat, ¢6 hinh tron mém, mép dang rang cua.
Puong kinh khuin lac trung binh sau 07
ngay nudi cdy 1a 5,2 cm (Hinh 2). Soi ndm
¢06 vach ngan, khong hinh thanh tii bao t
(Hinh 3A). Bao tir cia nim c6 2 loai gdm
bao tir dinh 16n hinh thuyén, cé vach ngin
va bao tt dinh nhé hinh bau duc, khong co
vach ngan (Hinh 3B). Can ctr vao dic diém
ctia nim phan lap duoc (Bang 1) va so voi
dac diém mé ta phan loai nam Fusarium cua

https://tapchidhnlhue.vn
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Burges va cs. (1994) xac dinh giéng nim
phan 1ap trén tom thé chan tring bi dém den
1a Fusarium. Dya vao khoa phan loai cia
De Hoog va cs. (2020) cho thiy chung nim
phan lap duoc 13 Fusarium solani va két qua
nay phit hop véi mé ta nam Fusarium solani
ctia Liang va cs. (2022), khuan lac cia nAm
c6 mau tre‘ing kem, soi ndm c6 vach ngan,
bao tir dinh 16n c6 dang hinh thuyén.
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Hinh 2. Khuin lac nim trén méi truong PYGS agar
(A- Khuan lac nam sau 5 ngdy nuoi cay; B - khuan lac nam sau 7 ngay nudi cay)

Bing 1. Dic diém phan loai cta giong nim phan Iap trén tdm bi bénh dém den

Cac chi tiéu theo doi Pac diém quan sat
Hinh dang khuan lac Tron mém, mép dang rang cua
Mau sic khuan lac Mau tring kem
Puong kinh khuén lac trung binh sau 7 ngay nudi cdy 5,2+ 0,3 cm
Hinh dang khuén ty Khuan ty ¢6 vach ngin
Loai bao tir Bao tr dinh
Hinh dang bao tir Bao tir dinh 16n hinh thuyén va bao tir dinh

nho hinh bau duc
Ti bao tir Khong hinh thanh tai bao tir
Két luan Nam Fusarium
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B

Hinh 3. Hinh dang sgi niam va bao tr ndm
(A - soi nam c6 vach ngan (vi tri miii tén, X100); B - Bao tir nam (X40))

Theo Liang va cs. (2022), tir nhitng
mau tom thé chan tring co xudt hién cac
d6m den trén mang va trén vo kitin, d phan
1ap va xac dinh ndm Fusarium solani 13 tac
nhan giy bénh dém den trén tom thé chan
trang nudi tai Trung Qudc. Theo Gomez-
Chiarri va Cobb (2012), khi nAm cam nhiém
trén tom hum (Homarus americanus),
emzyme chitinase hodc cutinase cé thé pha
hiry hang rao bao vé 16p biéu bi ciia tom, tao
thuan loi cho ndm tang sinh va phat trién.
Do d6, mirc d6 melanin hoa trong cac ton
thuong ctia tom c6 thé phan anh sy ting sinh
ctia ndm dén mot murc d nhét dinh, gdy anh

https://tapchidhnlhue.vn
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huong dén tom va lam xuit hién cac dém
den trén co thé tom. Theo Tran Vinh
Phuong va cs. (2023), da phan lap duogc
nam Fusarium solani tir cic mau tom thé
chan trang nuoi tai Phong Dién, Thira Thién
Hué bi bénh dém den.
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3.2. Két qua xic dinh kha ning khang
nim Fusarium solani ciia nano bac

Két qua xac dinh kha ning khang
nam Fusarium solani ciia nano bac cho thiy
nano bac & nong do 20 pg/mL c6 kha ning
khang nam Fusarium solani. Nano bac &
ndéng do6 10 pg/mL khi ngdm khéi nim trong
30 va 60 phit c6 thé trc ché sy phat trién cua
ndm. Puong kinh khuan lac ndm sau 02
ngay nudi cdy ¢ néng d6 10 pg/mL ngam
trong 15 phut nhé hon va khac biét c6 y
nghia théng ké (p<0,05) so voi 16 dbi
chimg. Pén 14 ngay nudi cdy, & nong do
nano bac 10 va 5 ug/mL, khi ngdm trong 60
phut, duong kinh khuan lac ndm lan luot 1a

4,8 va 5,1 cm, thap hon c6 ¥ nghia théng ké
(p<0,05) so v&i dudng kinh khuan lac ndm
& thoi gian ngam 15 va 30 phut. Két qua nay
cho thiy nano bac néng do 20 pg/mL, ndm
Fusarium solani khong phat trién trén moi
truong nudi cay; o ndng do 5 va 10 pg/mL
ngdm nam trong 60 phat co thé tc ché sy
phat trién cta ndm trong 2 ngay dau nudi
cdy. Nano bac ¢ ndng 2,5; 5 va 10 pg/mL
déu c6 kha ning wc ché sy phat trién cua
nam, duong kinh khuan lac ndm Fusarium
solani khi ngdm & cac ndng do nay déu thap
hon cé ¥ nghia thong ké (p<0,05) so véi doi
chimg ¢ thoi diém 14 ngay nudi cdy (Bang
2)

Bang 2. Két qua thir nghiém kha nang khang ndm Fusarium solani cia nano bac

Thoi gian  Nong do Puong kinh cta khuan lac nam trén moi truong PYGS agar (cm)
ngam nano bac (TB + SD)
(phut) (png/mL) 2 ngay 5 ngay 7 ngay 14 ngay
20 - - - -
10 1,9+0,2? 3,2+0,3* 4,0+0,3* 6,1 +0,2°
15 5 2,3 £0,3? 42+0,2° 5,1+0,2° 6,3+0,2*
2,5 2,9+0,2° 4,4 +073° 5,7+0,3¢ 7,7+0,3°
0 3,5+0,1° 5,340,3° 6,3 +0,24 8,3+0,0°
20 - - - -
10 - 2,6 +0,4° 3,3+04° 5,3+0,4°
30 5 2,6 0,12 3,2+0,3? 5,0+0,1° 6,1 £0,1°
2,5 2,6 £0,2° 43+03° 52+0,2b 7,2+0,2¢
0 3,5+0,2° 52+0,2¢ 6,2+0,3¢ 8,3 +0,0¢
20 - - - -
10 - 1,3+0,2° 1,8+0,2? 4,8+0,3*
60 5 - 2,9+0,3° 4,1+0,2° 5,1+£0,2°
2,5 2,5+0,4* 3,8+0,3¢ 4,8+0,3° 6,9 +0,1°
0 3,4+0,3° 5,1 +£0,2¢ 6,1 +0,4¢ 8,3+0,0°

“

: nam khéng phat trién trén méi truong nudi cay,; cdc chir cai ¢ khac nhau trong ciing mét cét va

¢ cung thoi gian ngam thé hién suw khdc biét ¢é ¥ nghia thong ké (p<0,05
g & 8 Y ng g P

Theo Laura va cs. (2020) nano bac l1a
giai phap thay thé cho cac loai thudc khang
sinh dé tri cac bénh bénh truyén nhiém trén
dong vat thuy san. Nano bac pha hily mang
té bao nam Fusarium graminearum & ndong
d6 10 pg/mL (Sheng va Cheng, 2017). Theo
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Johari va cs. (2015) nano bac da duogc
nghién ctru dé kiém soat dich bénh trong
nudi trong thiy san va co hiéu qua trong
viéc phong tri bénh do ndm géy ra trén dong
vat thuy san.
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4. KET LUAN

Nghién cuu da phan l1ap dugc ching
nadm Fusarium solani trén cac mau tom thé
chan tréng bi bénh dém den nuédi tai Phu

Loc, Thira Thién Hué. Két qua xac dinh kha

ning khang nam Fusarium solani ctia nano

bac trong diéu kién in vitro cho théy nano
bac ¢ kha ning khang ndm Fusarium
solani & ndng d6 20 pg/mL khi ngdm trong
thoi gian tir 15 dén 60 phat. Nano bac &
ndéng 2,5; 5 va 10 pg/mL déu c6 kha ning
trc ché sy phat trién ctia ndm, dudng kinh
khuan lac ndm Fusarium solani khi ngdm &
cac nong do nay trong thoi gian 15; 30 va

60 phat déu thap hon c6 ¥ nghia thong ké

(p<0,05) so v&i di chimng.

LOI CAM ON

Mot phan két qua ctia nghién ctru nay
tir dé tai cap co s6 nam 2023. Nhom nghién
ctu xin chan thanh cam on sy tai trog kinh
phi cua Truong Pai hoc Nong Lam, Dai
hoc Hué cho dé tai nghién ctru khoa hoc cap
co s¢ nim 2023: “Nghién ciru phan 1ap nim

Fusarium trén tom thé chin tring

(Litopenaeus vannamei) bi bénh dém den

va thir nghiém kha nang khang nim ctia mot

s6 loai thao dugc”.

TAI LIEU THAM KHAO

1. Tai liéu tiéng Viét

bang Thi Hoang Oanh, Truong Quéc Phu,
Nguyén Thi Thu Hang va Bui Thi Bich Hang.
(2022). Giao trinh thudc va hoa chat trong thuy
san. Nha xuat ban Dai hoc Can Tho.

Tran Vinh Phuong, Nguyén Pic Quynh Anh,
Nguyén Thi Xuan Hong, Nguyén Ngoc Phudc
(2023). Nguyén nhan ban dau gy chét tom thé
chan tring Litopenaeus vannamei (Boone,
1931) nuoi tai tinh Thira Thién Hue. Tap chi
Khoa hoc Pai hoc Hué, 132(3), 137-156.

2. Tai liéu tiéng nwée ngoai

Burges, L.W., Summerell, B.A., Bullock, S.,
Gott,K.P., & Backhouse, D. (1994).

Laboratory Manual for Fusarium Research,
Department of Crop Sciences, University of

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v8n1y2024.1106

Sydney and Royal Botanic Gardens,
Bibliography: p. 124

De Hoog, G.S., Guarro, J., Gene’, J., &
Figueras, M.J. (2000). Atlas of clinical
fungi, 2nd edition, Centraalbureau voor
Schimmelcultures, p.1126

Flegel, T.W. (2019). A future vision for disease
control in shrimp aquaculture. World
Aquaculture Society, 50, 249-266

Figueroa, M., Hammond-Kosack, K.E., &
Solomon, P.S. (2018). A review of wheat
diseases - a field perspective. Molecular
Plant Pathology, 19(6), 1523-1536.

Ganash, M., Ghany, T. M. A., & Omar, A. M.
(2018). Morphological and biomolecules
dynamics of phytopathogenic fungi under
stress of silver nanoparticles.
Bionanoscience, 8, 566-573. DOI:
10.1007/s12668-018-0510-y

Gomez-Chiarri, M., & Cobb, J. (2012). Shell
Disease in the American lobster, Homarus
americanus: A Synthesis of Research from
the New England Lobster Research
Initiative: Lobster Shell Disease.
Shellfish Research, 31(2), 583-590

Johari, S.A., Kalbassi, M.R., Soltani, M., & Yu,
1.J. (2015). Application of nanosilver-coated
zeolite as water filter media for fungal
disinfection of rainbow trout (Oncorhynchus

mykiss) eggs. Aquaculture International, 24,
23-38.

Khoa, L.V., Hatai, K., & Aoki (2004).
Fusarium incarnatum isolated from black
tiger shrimp, Penaeus monodon Fabricus,
with black gill disease cultured in Vietnam.
Journal of Fish Diseases, 27, 507-511.

Laura, C.J., Ana, R.A.S., & Claudio, H.M.
(2020). Silver nanoparticles (AgNPs) as
antimicrobials in marine shrimp farming: A
review. Aquaculture Reports, 18, 1-9.

Lee, Y. N, & Hatai, K. (2016). In-vitro
antifungal activity of formalin against
Lagenidium thermophilum and
Haliphthoros sp. isolated from mud crab
Scylla  tranquebarica, Sabah, Malaysia.
International Journal of Fisheries and
Aquaculture, 6, 60-63.

4059



HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 8(1)-2024: 4052-4060

Liang Yao, Chong Wang, Ge Li, Guosi Xie, Yan
Jia, Wei Wang, Shuang Liu, Tingting Xu,
Kun Luo, Qingli Zhang, & Jie Kong. (2022).
Identification of Fusarium solani as a causal
agent of black spot disease (BSD) of Pacific
white  shrimp,  Penaeus
Aquaculture, 548(1), 737-620.

Lightner, D.V. (1996). A handbook of shrimp
pathology and diagnostic procedures for
diseases of cultured penaeid shrimp World
Aquaculture Society, Baton Rouge La, p.256

vannamei.

Palmero, D., Iglesias, C., de Cara, M., Lomas,
T., Santos, M., & Tello, J.C. (2009). Species

4060

of Fusarium isolated from river and sea
water of southeastern  Spain  and
pathogenicity on four plant species. Plant
Disease, 93,377-385.

Sheng, W.G. and Cheng, X.B. (2017). Inhibition
of Fusarium graminearum by silver
nanoparticles. Chinese  Journal  of
biotechnology, 33(4), 620-629.

Summerell, B.A. (2019). Resolving Fusarium:
current status of the genus. Annual Review of
Phytopathology, 57, 323-339.

Lé Quang An va cs.



