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ABSTRACT

In the purpose of finding out the fungi that caused diseases on turmeric
(Curcuma) to support for storing medicine materials, the study was carried
out. Seventeen strains of pathogen fungi were isolated and identified
morphology characteristics from four fresh Curcuma samples named as Binh
Phuoc, Xa Cu, Indonesia, Black and three dried samples of AGZG030510,
AGZG010510 and DL020611. All of the isolated strains were verified as
saprophytic and pathogenous fungi in plants. Fifteen of them were selected
for identification by PCR (polymerase chain reaction) technique and
sequencing of internal transcribed spacer (ITS) regions. The result showed
that seven of them were belong to Fusarium genus: F. oxysporum, F.
chlamydosporum, F. verticilliodes, 4 strains of F. proliferatum, three strains
were Aspergillus genus: A. flavus, A. terreus, A. tubingensis; two Penicillium
species;, one was Rhizopus oryzae; one was Dichotomomyces cejpii and
another was Coriolopsis polyzona. The phylogenetic tree was drawn based
on their ITS sequences. R. oryzae and C. polyzona species were located on
two main branches because they belong to the large fungal phylum as
Zygomycetes and Basidiomycetes. The others were Ascomycetes and located
on the other two branches with bootstrap value of 87%.

TOM TAT

Pé tai dwoc thie hién nham tim ra nhitng dong nam gdy hai trén ci nghé
(Curcuma) dwoc bao qudn lam duwoc liéu. Qua trinh phdn ldp va nhdn dién
so by thong qua ddc diém hinh thdi dwoc 17 dong nam gdy hai tie bon mdu
nghé tuoi la nghé Binh Phucc, nghé Indonesia, nghé Xa Cu, nghé Pen va ba
mau nghé khé la AGZG030510, AGZG010510, DL020611. Tat ca cic dong
nam dwoc phan lap déu cé hai trén thuc vat. Muoi lam dong nam dwoc tuyén
chon tir muoi bay dong trén dé tién hanh dinh danh bang ky thudt PCR va
gidi trinh tw vimg gene ITS. Két qud cho thdy cé bay dong nam thudc chi
Fusarium g&m: F. oxysporum, F. chlamydosporum, F. verticilliodes va bén
dong F. proliferatum; ba dong thugc chi Aspergillus: A. flavus, A. terreus, A.
tubingensis; hai dong thudc chi Penicillium; mét dong Rhizopus oryzae;, mot
dong Dichotomomyces cejpii va mot dong Coriolopsis polyzona. Tir cdc dong
ndam da dinh danh xdc dinh dwgce gian do pha hé thé hién dg twong quan di
truyén giita chiing. R. orvzae va C. polyzona thudc hai nhdanh khéc vi chiing
thuge hai nganh nam lén la Zygomycetes va Basidiomycestes. Céc lodi ndm
con lai dwoce chia lam hai nhanh ¢é chi sé bootstrap 87% va cung thudc
Ascomycetes.

Trich dan: Vi Thi Yén, DS Tén Khang va Tran Nhan Diing, 2018. Phén 1ap va xac dinh nim gay hai trén
cay ngh¢ (Curcuma). Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(7B): 33-40.
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1 GIOI THIEU

Nghé (Curcuma) thudc chi Nghé, ho Gung, la
cdy ban dia ¢ cac nudc thudoc khu viuc Nam A va
DPong Nam A, dic biét 1a tai An Do (Arunrat et al.,
2008). Trong y hoc, nghé dugc coi 1a thao dugc
chita dwoc nhidu loai bénh. Cu nghé c6 vi déng,
cay, mui thom héc, tinh 4m, ¢ tac dung hanh khi
pha @, thong kinh chi thong, gitp tiéu mu, 1én da
non, tac dung thong mat, lam tang sy bai tiét mat
ctia t& bao gan, pha cholesterol trong mau (D& Tat
Loi, 2004). Tinh dau nghé c6 tic dung diét nim
ngoai da va khang khuan, giai doc & cac chd bi con
trung cham chich, da day viém loét, ung nhot, ghé
16, phong thap, tay chan dau nhuc. La ngh¢ dung
lam thudc dap, bop céc chd bam gidp, sung tdy, cac
vét thwong, giam dau nhtrc mét, chira cam lanh, ho
nhidu dom (Ld Pinh Méi, 2005; DS Tat Loi,
2004).

Thyc trang cho thdy ¢ Viét Nam, lugng dugc
liéu n6i chung bi m01 mot Ién dén 15-20%, va duoc
liéu bi nhlem ndm méc vao khoang 12-28%.
Nghién ctru vé mirc d6 nhiém nim mdc cho thiy co
trén 1.400 chung ndm moc thude 43 loai c6 mat
trong 35 loai dugc liéu khao sat (Nguyén Thi
Nguyét, 2014). Nghién cru cua Sarathi et al.
(2014) cho thiy bénh thdi r& va than ré trén cay
nghé do ndm Pythium giy ra. Thém vao d6, nghé
n6i riéng va cac loai dugc liéu ndi chung déu rat dé
nhim cac loai ndm hoai sinh va giy théi nhu
Rhizopus, Aspergillus, Penicillium (Aziz et al.,
1998; Rawat et al., 2014). Cac loai nAm mdc nay
déu co6 kha nang phét trién rat nhanh, gay ton that
luong duoc lidu 16n, tham chi mot sé loai ¢ thé
tiét ra cac doc td, anh huong téi chat luong dugc
liéu va stc khdée nguoi dung. Khi dugce liéu dem
bao quan tham chi sy khé van bi nhiém mot sb
loai nAm méc, hoat tinh duoc lidu c6 thé bi giam
di, hodc bi nhiém doc t tir cac loai ndm mdc trén,
nhu vdy anh hudng rat 16n téi qua trinh san xuat va
tiéu thu thudc trén thi truong

2 VAT LIEU VA PHUONG PHAP
2.1 Vitliéu

Céc mau ca nghé nhan dugc tir cong ty cd phan
xudt nhap khau y t& Domesco (Dong Thap) va tién
hanh thuc hién dé tai tai Vién Nghién ctru va Phat
trién Cong nghé Sinh hoc, Truong Pai hoc Cén Tho.

Bay gidng cu nghé gém: nghé vang kho
DL020611, nghé¢ vang kho AGZG030510, nghé
vang khé AGZG010510, mgh¢ vang Binh Phudc,
ngh¢ vang Xa Cu, nghé den, ngh¢ vang Indonesia.
Madi gidng thu 100 g. Cac miu nghé nay di c6 dau
hiéu bi nhidm vi sinh vét.
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2.2 Phwong phap
2.2.1 Phan lap

Phuong phap phan lap theo Burgess et al.
(2008) va Roger and Beasley (2005). Cac mau
nghé thu thap dugc rira sach va tién hanh phan 1ap.
Klem tra bang quan sat mét thuong va kinh hlen vi
vé d6 dong nhat mau sic va bé mat khudn lac ndm,
hinh dang khuén ty.

2.2.2° Nhdan dién so bg cac dong nam da dwoc
phan ldp thong qua ddac diem hinh thai

Sau khi phan lap, cac méau nim duoc quan sat
bing mit thuong va kinh hlen vi (Klich, 2002;
Nguyén Lé Anh Dao, 2012) vé hinh dang tan nam,
hinh dang khuan ty, mau sac khuan ty, mau sic bao
tir, hinh dang bao tir dé tién hanh nhan dién so bo.

2.2.3  Dinh dang nam bang phwong phdp sinh
hoc phan tw

Ly trich DNA ciia ndm

Ném duoc nudi cy trén moi trudng PGA trong
3 ngay & diéu kién nhiét do phong. Sau d6, to ndm
dugc lay va ly trich DNA theo Trin Nhan Diing
(2011).

Phan ving PCR va dién di

Cac miu ndm dugc khuéch dai v6i cip moi
ITS1 va ITS4. Trinh ty cua ITS1 (forward): 5°-
TCCGTAGGTGAACCTGCGG-3’; ITS4
(reverse): 5’-TCCTCCGCTTATTGATATGC-3".
MAu nam dwoc giai trinh tu theo phuong phéap
Sanger, sau d6 so sanh trinh tu thu dugc véi trinh
tu trén ngan hang gene NCBI d¢ so sanh trinh ty b
gene va xac dinh loai cia miu ndm khao sat. Tur
trinh tu ciia cac mau ndm, dung phin mém Bioedit
va MEGA 6 dé vé& cdy pha hé cua cac dong ndm, tir
d6 xac dinh mdi trong quan giita cac dong ndm da
phan lap duoc.

3 KET QUA VA THAO LUAN

3.1 Phan lap va nhén dién so'bj cic dong nim
da dwoc phan lap thong qua dic diem hinh thai

Tir cac mau nghé khac nhau, tién hanh phén lap
dugc 17 dong nam trén moi truong PGA gdm 13
dong ndm tir mau nghé tuoi va 4 dong nim tir mau
nghé khé. Timg miu nghé phan lap dugc la: 3
dong tir nghé Xa cir, 2 dong tur nghé Binh Phudc, 3
dong tir ngh¢ Indonesia, 5 dong tir nghé den, 1
dong tir nghé DL020611, 1 dong tir AGZG010510,
2 dong tir AGZG030510. Két qua phan lap cho
thiy su phan bd ctia nim khac nhau tir cac mau
nghé khac nhau. Cac mau nghé tuoi bi nhiém nim
mdc nhidu hon cdc mau nghé kho do ham luong
nuée va chat dinh dudng trong nghé tuoi con rat
cao. Sau 4 ngay u, cac dac diém cua hé soi ndm
dugc ghi nhan va tong hop trong Bang 1 va 2.
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Bang 1: Pic diém dai thé ciia khuén lac nAm méc trén méi truong PGA sau 4 ngay nudi i

A Mau siic mat Dudng
STT Tén dong Hinh dang Hinh dang bé miit trén . kinh
(mm)
1 NEBP1 Gan tron Hat xanh den, min day g/:;u trang, xanh 45-60
2 NEBP2 Gén tron dén tron  Hat vang, xam, B’;i‘; trang, xam, 44 s
3 NID(A2) Gan tron dén tron  Hat xanh, trang, to min Tring kem 40-45
4 NID2-1 Gén tron dén tron 10 1am day, nhd cao, tao thanh . ¢ 75-85
vong tron dong tam
5  NIDI-2 Gén tron dén tron L0 Mam min, de tham nu6e, nhé \p 200 hane 20-35
cao khoi mat moi truong
6 AGZG030510 Gén tron dén tron 112t trang, ddy, moc sat matmodi 1.0 20-40
trudng
7 AGZG030510-1 Gén tron To nam dai, moc lan, sét mat — y.¢ 30-50
moi truong
8 AGZG010510  Gén tron To nam moc dinh chdt voi nhau . 0o 20-40
va bam chit vao mdi trudng
9 DL020611 Gan tron dén tron  Hat vang, day Nau vang 35-50
X x N R Ltic non mau
10 ND4 N{()c nhanh, tran  To nam moc day dac, hat nau tréing, lc gia mau 30-85
day dia den A
Xxa4m néu
11 NDI-MH Gin tron TO’WI.lal’ri .ch‘dal, day, nho sao N{au trang hoi 20-30
khoi moi truong hong
12 ND3 Gan tron Mau trang 20-40
13 ND2 Gin tron Khuan ty moc dinh cht mat 00y op) 45-60
mol truong
14 ND2-2 Gén tron dén tron  ohuan ty moc thanh vong tron, ¢y 50-70
ngoai bia khuén lac nhd cao
15 NXC3 Gén tron To ndm, moc day, nhd cao Mau trang, chinh ;5 ¢
gitra hong
16 NXC2-1 Gén tron To ndm, moc day, nhd cao Mau tréng, chinh 15-25
giita vang
17 NXC1-3 Tron Khuén ty tao thanh tirng vong ~ Mau trang, xam, 50-70

tron

hong

Hinh 1: Hinh dang khuén lac va bao tir ciia dong nim AGZG010510

(A: bé mdt tan ndm, B: bdo tir nam quan sat duwdi vat kinh 40X)

phan 13p tir nghé kho co tan nam phat trién tron,
mat trén mau trang, bia mau vang nhat, khuan lac
¢6 cac ranh nho. Bao tir dinh két chuoi dai dinh vao

Theo quan sat du6i kinh hién vi két hop hinh
thai, dong ndm AGZGO010510 va AGZG030510
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dau soi nim bang dau bao tir dinh phan nhanh
(Hinh 1). Két hop véi nghién ctru cua Ulhan et al.

Téap 54, S6 7B (2018): 33-40

(2005) va Visagie et al. (2014) két luan chung

thudc chi Penicillium.

Bang 2: Pic diém vi thé ciia khuén lac nAm méc trén méi trueomg PGA

Cudng bao tir Bio tir
Dong nim méc Khuin ty Kich
Bé mat thwéc Hinh dang Kich thwéc (um)
(pm)
NBPI Phannhanh, covich 2 500,700 Ciu 1,53
ngan, trong suot
NBP2 Phan nhdnh, ¢6 vich ngan. 5 op2 600-900 Chu 1,5-4
mau trang
NID(A2) Phan nhanh, ¢6 vach ngan, 5 13 70550 Ciu 1,5-2,5
mau trang
N 2,5-4x7,5-10
Phan nhanh, c6 vach ngan, . . » Ticu bao ti hinh que i
NID1-2 N > GO ghe 15-30 Dai bao tur thang hoac
mau trang R Y 5-6,75 x 20,27-
hinh lu6i liem
40,5
A o y Tiéu bao tir hinh que 2,5-4x7,5-10
NID2-1 P};antnf‘rf“h’ c6 vachngan, x' 13 1530 Pai bao tir thing hodc
matl rang hinh ludi liém 5-6,75 x 20,27-30
N . y Tiéu bao tir hinh que 2,5-4x7,5-10
NDI-MH Phant“f‘rf‘“h’ c6 vachngan, a' 13 1520 Pai bao tir thing hodc
mau trang hinh Iudi liém 4-6,75 x20,27-30
ND4 Ph‘an nAhanh, ¢6 vach ngan, Gd oh 3 900- Ciu 23,5
mau nau 1130
ND2 Phan nhnh, c6 vach ngdn, \.= 300.500 Ciu 20-30x18-25
trong suot
Phan nhanh, cé vach ngan, B S
ND2-2 mau tring, céic vach ngan  Go ghd  10-20 11¢u bao trhinh que 0,5-1x1,5-4
phinh to ,
N . 3 Tiéu bao tir hinh que 2,5-4x7,5-10
ND3 Egant?;rf‘“h’ c6 vichngdn, s 13 15.30 Pai bao tir thing hoic
u trang hinh ludi lim 4-6,75x20,27-30
Phan nhdnh. o6 vach nefn. . . Tiéu bao tur hinh que 2,5-4x7,5-10
NXC1-3 b ke 8 Goghé  12-20 Dai bao tir thing hoje
au trang hinh 1udi liém 4-6,75x20,27-30
Phan nhanh, cé vach ngén, S ST
NXC2-1 mau tring, cac vach ngin G ghé 10-17 Ticu bao tir hinh que 0,5-1x2-4
phinh to
A . y Tiéu bao tir hinh que 0,5-1x2-3
NXC3 Phantnf‘a“h’ c6 vachngan, a' 13 10-17 Dai bao tir thang hodc
mau trang hinh ludi lidm 5-6,5x20-35
DL020611 Phan nhanh, 6 vich ngan, 5 013 600.900 Ciu 1,5-4
mau trang
AGZG030510  han nhanh, ¢6 vachngdn, 55 8 550 500 Cu 1,5-2,5
mau trang
AGZG030510-1 ©han nhanh, ¢6 vichngan, = 500700 Que hodc bau duc 1-1,5x4-6
trong suot
AGZGO10510  han nhanh, ¢6 vachngdn, 55 12 550 500 Cu 1,5-2,5

mau trang

Céc dong nim NEBP, DL020611, NEBP2,
ND2, NID-A2 c¢6 hinh dang va mau sac khuan lac
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khac nhau nhu dong nim ND2, to nim méng moc
sat mat moi truong, khuan lac mau trang tron; dong
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niam DL020611, to moc thing, mau tréng, chinh
giira khuan lac ¢6 mau vang nhat va nép nhan;
dong nim NEBP khuén lac tron, to nam mau tring,
chinh gitra khuan lac c¢6 nép nhin va mau xam den;
NID-A2 ¢6 khuén lac tron, to ndm moc rdi chinh
gilta c6 mau vang chanh. Tuy nhién, tit ca cac

Tap 54, 86 7B (2018): 33-40

dong nam trén déu c6 bao tir dinh hinh ciu, két
thanh timg chudi, cung bao tir dinh trong sudt,
bong dinh gi4 dang hinh ciu (Hinh 2). Theo
Theanacho et al. (2014) va Thilagam ez al. (2016)
tir nhitng két qua trén c6 thé két luan cac dong nim
trén thude chi Aspergillus.

Hinh 2: Hinh dang ciia dong nAm NEBP va DL020611 ¢ vat kinh 40X

(A: mdt trén, B: mdt dudi, C: cuong bao tir ciia dong NEBP

D: mat trén, E: mat duci, F: cuong bao tir ciia DL020611 )

Hinh 3: Hinh dang ciia dong nim ND4
(A: bé mat, B: bao tir, C: ré gid)

Quan sat dong ND4 hé khuan ty phat trién rat
nhanh, chi sau 2 ngay to nim trin khap moi
truong, khong quan sat dugc hinh dang khuén lac
(Hinh 3A). Soi nédm mau niu, nham, ¢ vach ngan,
phan nhanh. C6 ré gia (rhizoid) (Hinh 3C). Tti bao
tir hinh cau mau den, dudng kinh 50-70 um. Bao tir
hinh cau duong kinh 2-3,5 um (Hinh 3B). Nhiing
dic diém trén cho thdy day 1a chi Rhizopus
(Kwon and Lee, 2006; El-Fadaly et al., 2015).
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Céac dong nam ND3, NXC3, NID2-1, NID1-2,
ND2-2, NDI-MH, ND2-2, NXC2-1 ¢6 dic diém
hinh thai gan giéng nhau. Khuan lac gan tron dén
tron, duong kinh 50-70 mm. H¢ khuén ty c6 mau
trang hodc hoi hong, khong de thAm nuée, phan
nhanh nhiéu. Mt dudi mau tring. Khuan ty hoi
nham, dep, c6 vach ngin hoan chinh tao thanh tirng
té bao phinh to kich thude tir 7,5-12 um. Tiéu bao
tor hinh que dai, kich thudc 1,5-4x0,5-1 pm két
thanh tirng chudi (Hinh 4). Nhan dién so bd nhitng
dong trén thudc chi Fusarium.
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Hinh 4: Hinh dang cia dong nim ND1-MH, NXC3
(A: bé mat khudn lac nam; B: hinh dang khudn ty; C: bao tir cua nam NDI-MH
D: bé mdt khuén lac ném; E: hinh dang khudn ty; F: bao tr ciia nam NXC3)

3.2 Nhén dién cac dong nidm méc di duoc gene ITSI, 5,8S va ITS2 trén cic dong nédm la
phén lap bang phwong phap sinh hgc phan tir khoang 500-600 bp. Dua vao nghién clru cua
3.2.1 Két qua phan img PCR Korabecna (2007), trinh ty va d6 dai vung ITS cua

. ting loai rat khac nhau, két hop véi phé dién di thé

_Céc bang nam ¢ vi tri tir 500-600 bp (Hinh 5) hién kich thudc doan ITS cua cac chi ndm cé su

di€u nay th} hop véi cac nghién ciu qtru(’yc,khi su khéc biét rat ro rang vi vay co thé két luan réng
dung cap moi chung ITS1 va ITS4 d€ khuéch dai nghé bi nhiém nhiéu loai nAm médc khac nhau.

M1 23 4 5 6 7 8 910 1112 13 14 15 16

500bp

100bp

Hinh 5: Phé dién di ciia doan ITS dwgc khuéch dai ciia 15 dong nim méc

M: thang chudn 100 bp; 1: NXCI-3; 2: ND2; 3:NID1-2; 4: NID2-1; 5: AGZG030510; 6:AGZG010510; 7:ND3, 8:
NXC3; 9:DL020611; 10: AGZG030510-1; 11: ND2-2; 12:NDI1-MH;

13: ND4; 14: NID-A2; 15:NEBP; 16: ddi chimg dwong

3.2.2 Gidi trinh tw ving gene ITSI, 5,88, ITS2 trinh Nucleotide Blastn dé so sinh mirc o tuong
1 dong cia trinh ty duogc giai véi trinh ty clia cac
, dong ndm trong ngin hang gene trén NCBI
Muoi ldm dong nam duoc giai trinh tw pham vi (Bang 3).
vung gene ITS1, 5,8S va ITS2 va st dung chuong

va dinh danh cdc dong nam
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Bang 3: So sanh trinh ty gene ciia cac dong nim phén lap trén NCBI

Téap 54, S6 7B (2018): 33-40

STT Tén dong nim Loai so sanh trén Genbank D) twong dong (%)
1 NDI1-MH Fusarium oxysporum f. sp. cicersis 99
2 ND2 Dichotomomyces cejpii 99
3 ND3 Fusarium proliferatum 99
4 ND2-2 Fusarium chlamydosporum 100
5 ND4 Rhizopus oryzae 100
6 NEBP Asperillus tubingensis 99
7 NID1-2 Fusarium proliferatum 99
8 NID2-1 Fusarium proliferatum 99
9 NID-A2 Aspergillus flavus 99
10 NXCI1-3 Fusarium proliferatum 99
11 NXC3 Fusarium verticillioides 99
12 AGZG030510 Penicillium sp. 98
13 AGZG010510 Penicillium sp. 98
14 AGZG030510-1 Coriolopsis polyzona 99
15 DL020611 Aspergillus terreus 99

Bang 3 cho thay 15 dong ndm duoc gidi trinh tu
doan gene ITS1/ITS2 va dugc so sanh vdi ngén
hang gene trén NCBI, da nhén dién duogc cac dong
nam giy hai ¢ muc do loai 1a 3 dong thudc chi
Aspergillus: A. flavus, A. terreus, A. tubingensis, T
dong thudc chi Fusarium: F. oxysporum, F.
chlamydosprum, 4 dong F. proliferatum, F.
verticillioides, 2 dong thudc chi Penicillium, 1
dong Rhizopus oryzae, 1 dong Coriolopsis
polyzona va 1 dong Dichotomomyces cejpii. Két
qua nay rat phu hop véi nghién ctru cua El-Gali

(2014) c6 cac loai Aspergillus spp., Penicillium
spp., Alternaria spp. va Fusarium spp. dugc tim
thay trong gimg va nghé dung lam gia vi. Cac trinh
tu duoc gui 1én co so dir liu NCBI va dugc cép
ma sb tir MG735754 dén MG735760.

3.3 V& gian d6 pha hé va so sanh mbi quan
hé di truyén giira cac dong nim

Tir cac trinh ty dugc giai, tién hanh v& so dd
pha hé bang phin mém MEGA 6 két qua nhu
Hinh 6.

43, NID1-2
42l Nxc1-3
4L Nxc3
NID2-1
% I ND1-MH

87

{N D2-2
ND3

100 | AGZG010510
|— AGZG030510

ND2
DL020611
NEBP
NID-A2

99

41
AGZG030510-1

ND4

0.050

Hinh 6: CAy pha hé¢ maximum likelihood ciia cic dong nam giy hai trén cdy nghé

Hinh 6 cho thiy sy trong quan di truyén cia 15
dong nam duoc v& bing phuong phap maximum
likelihood. Cac dong nam dugc chia 1am 2 nhém
16n. Nhém 1 gdm cac dong NXC1-3, NXC3,
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NID1-2, NID2-1, ND2-2, ND1-MH va ND3.
Chung thudc cung 1 chi 1a Fusarium. Vi vay, cac
dong nay c6 chi sb tin cdy cao 99%. Tuy vay, dua
vao chi s bootstrap & dau nat cac dong ndm trong
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nhom co thé két luan rang khong c6 loai ndm nao
hoan toan trung 1ap v4i nhau ciling ¢6 nghia 1a ving
bao ton va bién doi trong doan rDNA cuia cac loai
nam nay c6 sy khac biét 16n (gia tri bootstrap <
50%). Nhém 2 gdm céac dong ND2, AGZG030510,
AGZG010510, DL020611, NEBP va NID-A2 c6
chi sb bootstrap 1a 99%. Piéu nay c6 nghia 1a mic
du khac nhau vé chi nhung ving ITS ciia ching ¢
nhing ving tuong déng nhau kha cao. Trong do,
AGZG030510 va AGZG010510 déu thudc chi
Penicillium nén c6 do tuong dong cao vi vay chi s6
tin cdy 1a 100%, c6 thé 2 dong nay 1a mot loai.

4 KET LUAN

Tir bay mau nghé tuoi va nghé kho khac nhau,
17 dong nam gay hai da dugc phéan 1ap bing moi
truong PGA ¢ nhiét do phong. Dya vao cac dac
diém dai thé, vi thé va két hop phuong phap giai
trinh ty doan gene bang mdi ITS1/4 két hop voi
hinh thai da dinh danh dugc 15 dong nim hoai sinh
hodc gdy bénh bao gom: A. flavus, A. terreus, A.
tubingensis, R. oryzae, F. oxysporum, F.
verticillioides, F. chlamydosporum, 4 dong nim F.
proliferatum, D. cejpii, C. polyzona, 2 dong
Penicillium sp.
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