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TOM TAT

O Viét Nam, cay &n qua cé mui dwoc trdng phd bién vi dem lai lgi ich kinh t& cho cac ho néng dan va giai quyét
dwoc nhiéu viéc lam. NAm Chaetomium dwoc siv dung phong chéng bénh hai cay tréng. Nghién ctru nay da dwoc
tién hanh dé xac dinh ndm Chaetomium tlr cac mau dat thu thap trdng cay c6 mui & mién Béc Viét Nam. Nam
Chaetomium dwoc phan lap bang ky thuat dat bay gidy. Két qua da xac dinh dwoc 2 loai gdm Chaetomium cupreum
va Chaetomium globosum dwa vao d&c diém hinh thai va phan tich phan t& viing lién gen. Nghién ciru sau hon sé
dwoc tién hanh nhw thude trir ndm sinh hoc va thtr nghiém trong diéu kién in vitro.

T khod: Cay an qua c6 mui, Chaetomium cupreum, Chaetomium globosum, ndm dét.

Identification of Chaetomium Species Isolated
from Citrus Cultivated Soils in Northern Vietnam

ABSTRACT

In Vietnam, citrus is one of the major fruit commaodities and citrus farming brings about economic benefit for
farmers and creates employment opportunities. Chaetomium was used as biological control agents against several
pathogens causing plant disease. The research was conducted to identify the local strains of Chaetomium species
from citrus cultivated soil samples collected in nothern Viethnam. Chaetomium species were isolated by soil baiting
technique. Based on morphological characteristics and molecular analysis of internal transcribed space gene, two
species, Chaetomium cupreum and Chaetomium globosum were identified. Further research would formulate as
biological fungicide and test in vitro conditions.

Keywords: Citrus, Chaetomium cupreum, Chaetomium globosum, soil fungi.

y ” A\ dung nhiéu phan bén vd co, st dung thudc hoa
1. DAT VAN DE e P e

hoc lién tuc trong nhiéu nim lién, hién nay

Cay 4n qua c6 mui (cam, quyt, chanh, budi,
v.v..) 1a nhém cdy quan trong trong sian xuit
nong nghiép 6 nuéc ta. Cac loai qua c6 mui
khong chi 1a hang hoa dap ting cho tiéu thu noéi
dia ma con 1a mat hang xudt khau c6 gia tri
kinh t& cao, dem lai 1¢i nhuan cho cidc hd nong
dan dong thdi tao ra nhiéu co hoi viéc lam. Tuy
nhién, 6 cac vung trong cdy dn qua cé mui su

dang bi nhiéu loai bénh giy hai, dic biét 1a
bénh do ndm Phytophthora spp. gy ra. Day 1a
mot trong nhiing bénh hai quan trong, tan pha
niéng né ciy 4n qua c6 mui trén thé giéi va dugc
coi 1a mot trong nhiing nhan t& tré ngai chinh
dé phat trién nganh san xudt nay (Timmer et
al, 1991). Do loai ndm nay c6 ngudn géc ti dat
nén viéc phong chéng thuong gip nhiéu khé
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khén. Hién nay, st dung vi sinh vat d6i khang
c6 ngudn goc tit dat dang 1a mot bién phap day
tiém ning nhim kiém sodt nhém tac nhan gay
bénh nay.

Trong s6 cac loai ndm d6i khang c6 tiém
ning lén tGng dung trong phong chéng bénh cay
12 ndm thudc chi Chaetomium. Day 12 loai ndm
til hoai sinh 16n nhat véi trén 300 loai da dugc
mo ta (von Arx et al, 1986). Mot s6 ndm thudc
chi Chaetomium, cht y&u 1a 2 loai C. globosum,
C. cupreum da dugc chting minh ¢6 hoat tinh tc
ché& nhiéu loai ndm gay bénh cay nhu Pythium
ultimum, Sclerotium rolfsii, Rhizoctonia solani,
Fusarium oxysporum f. sp. lycopersici, Venturia
inaequalis, Pyricularia oryzae, Botrytis cinera,
Phomopsis, Colletotrichum spp.,.. (Soytong et
al., 2001; Aggarwall et al., 2015), trong d6 c6 cac
loai Phytophthora spp. hai cAy 4n qua c6 mui
(Kean et al., 2010; Hung et al., 2015).

Nam d61 khang thuéc chi Chaetomium
khong nhiing c6 tac dung phong chdng bénh hai
cdy tréng ma con duge st dung dé ting cuong d6
mau mé cho dat, kich thich cdy trdng sinh
trudng phat trién va hap thu dinh dudng, tang
cuong hé sinh thai bén ving trong hé théng
ndng nghiép. Tai Viét Nam, d& c6 mot s6 nghién
ctiu st dung vi sinh vat déi khang phong tru
bénh cdy, mot nghién ctiu st dung nam thudc
chi Chaetomium trong phong chéng bénh cay
(Lé Thi Anh Hong va cs., 2005; Thiep &
Soytong, 2015). Tuy nhién, van chua cé cac céng
b6 khoa hoc vé x4c dinh danh tinh n&m thudc
chi Chaetomium & nuéc ta. Bai biao nay cung
cip thong tin chinh xac tén loai ndm thudc chi
Chaetomium dudc thu thap trén ving dat trong
cdy an qua c6 mui dua vao mo ta dic diém hinh
thai va dinh danh bang k¥ thuat phan tu.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Nam d6i khang phan lap tu dat trong cay
an qua c6 mui (gbm cdy cam va budi) dugc thu
thap trong nam 2012. Mo6i truéng WA (water
agar), moi truong PDA (potato dextrose agar):
Khoai tay (200 g), dextrose (20 g), agar (15 g) va
nudc cat (1.000 ml). Cac méi truong déu duge
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hap vé trung 6 diéu kién ap suit 1,4 atm 6 diéu
kién nhiét d6 121°C trong thoi gian 20 phut.

Héa ch4t dung trong ky thuat PCR
10xTaq buffer,
dNTPs, Taq polymerase (5U/ml),.. c6 ngudn goc
tu Dtic, Nhat Ban.

(polymerase chain reaction):

2.2. Phuong phap

2.2.1. Thu thap, phan ldp ndm

a) Thu mau

Cac mau dat duge thu thap & do sau tang dat
15 - 20 cm véi lugng 500 g dat/mau dude dung
trong hop nhua c6 nip, dan nhan ghi thong tin
mau. Cac mau duge thu thap tai mot sd viung
tréng ciy an qua cé mui (cam, budi) d 6 tinh gom
Bic Giang, Ha Noi, Ha Giang, Hoa Binh, Hung
Yén va Tuyén Quang trong nam 2012.

b) Phan lap ndm

Nam duge phan lap tit dat bang ky thuat
dat bay dung gidy loc. Cac mau dat dugc phoi
khé va nghién nhd, sau dé dat nghién duge cho
vao dia petri loai dudng kinh 90 mm véi lugng
khoang 2/3 dia. DAt dudc lam 4m bing nudc cAt
v trung. Cac manh gidy loc vo trung, kich
thuéc khodng 1 x 1 cm dugc dét trén bé mit dat
trong dia petri. Cac dia d4t dudc 1 trong ti dinh
on ¢ diéu kién 28°C va hang ngay kiém tra su
hinh thanh qua thé trén biy gidy. Khi qua thé
xu#t hién thi chuyén 1én méi trusng WA c6 bg
sung khang sinh ampicillin (100 mg/l) va
streptomycin (100 mg/l), sau d6, tiép tuc cay
truyén 1én moi truong PDA dé lam thuén.

Cac thi nghiém trong phong dugc thyc hién
tai Trung tAm Nghién cttu Bénh cdy nhiét déi,
Khoa No6ng hoc, Hoc vién Nong nghiép Viét Nam.

2.2.2. Xac dinh danh tinh nim bang PCR va
giai trinh tu

a) Tach chiét DNA tong s6

DNA t6ng s6 ctia ndm (dudc nudi cdy trén
moi tusng PDA) dugc chiét bang phuong phap
CTAB (cetyltrimethyl ammonium bromide) theo
tai liéu mo ta cua Doyle & Doyle (1987). DNA
téng s6 dugc hoa trong 30 pl dém TE va bao
quan 6 -20°C cho dén khi st dung.
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Bang 1. M6t s6 loai nAm dung trong phén tich pha hé vang ITS

vapranigp  METSTwcl  TONOT
ap Quoc gia

C. brasiliense C-07 KT357646 Khéng roé An Do
C. brasiliense C-76 KT371339 Ré cay rau mui An Do
C. cupreum CC1 AB509366 Dét Thai Lan
C. cupreum CC10 AB509373 Dét Thai Lan
C. cupreum AHBR18 KF305757 Bui lang Singapore
C. cupreum CHO031 KF601372 Ré cay lac Brasil
C. erectum CBS140.56 HM449044 Mui tay Trung Quéc
C. erectum CBS111.63 JX280782 Khéng roé Ha Lan
C. globosum Cg9 AY429056 Dét An bo
C. globosum TU2-1 AB470915 Dét Trung Quéc
C. globosum B221 GQ365152 Khéng roé Trung Quéc
C. globosum P1476372 KC175290 Dau tréng Hoa Ky
C. globosum NSwW3 EU035807 Dét Australia
C. gracile KAUEF12 HF548698 Bong bong qui A rap Xé at
Achaetomium strumarium CBS333.67 AY681204 DPét An Do

b) Phan ting PCR

Hai cap méi ITS4va ITS5 (White et al.,
1990) duge st dung dé nhan vang lién gen
(internal transcribed spacer, ITS) ctia ndm. Cho
vao mdi é6ng PCR loai 0,5 ml véi tong thé tich
phan tng 1a 25 pl, trong d6 c6 chtia 2,5 pl dém
PCR; 0,5 pl DNA t6ng s6; 0,5 pl ANTPs; 1 ul mbi
loai méi va 0,2 pl Taq polymerase. Phan ting
PCR dugc thuc hién véi nhiét d6 gdn méi la
50°C. San phdm PCR dugc dién di trén gel
agarose 1% dudc chuén bi bang dém TAE va
chta 0,5 mg/ml ethidium bromide.

¢) Tinh sach san phdm PCR va gidi trinh tu

San phdm PCR duge tinh sach dung
PureLink™ Quick Gel Extraction Kit (Invitrogen)
theo huéng dan ctia nha san xuét. San pham PCR
sau khi tinh sach dugc uéc lugng nong do trén ban
dién di gel agarose va dugc giai trinh tu truc tiép
v6i bd moi dung trong phan ting PCR, thuc hién
véi kit BigDye Terminator v3.1 Cycle Sequencing
Kit may PCR
(Macrogen, Han Qudc).

d) Phan tich trinh tu san pham PCR

Trinh tu nucleotide ctia cAc mau ndm dudgc

(Applied Biosystems) trén

bién tap va lap rap dung phan mém Segman

(DNASTAR, LaserGene). Dua vao cac trinh tu
thu dudc, tim kiém co s6 dii liéu trén Ngan hang
Gen (GenBank) bing dung phin mém truc
tuyén BLAST tai NCBI (the National Center for
Biotechnology Information).

Trinh tu nucleotide ciia cac miu ndm trong
nghién ctu duge phén tich ving gen ITS véi cac
loai ndm khac thudc chi Chaetomium va su
dung 1 mau ndm khac nhém 1a Achaetomium
strumarium (ma truy cap AY681204) sin cb
trén Ngan hang Gen cling dugc st dung trong
phan tich lam mau tham khao (Bang 1). Phuong
phap phan tich trinh tu va pha hé dugc thuc
hién véi cac phan mém BioEdit 7.0, ClustalX
1.83 va MEGA 6.0.

3. KET QUA VA THAO LUAN

3.1. Pac di€m hinh thai nam thudc chi
Chaetomium

Bang ky thuat st dung dit bay gidy vé
trung, c6 58 mau ndm thudc chi Chaetomium da
duge phan lap. Tiép theo, qua thé xu4t hién trén
bay gidy dudc chuyén truc ti€p 1én moéi trudng
WA va lam thudn trén moéi truong PDA dé xac
dinh su hinh thanh va dic diém hinh thai tan ndm.
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Hinh 4.1. Minh hoa két qua biy nim thudc chi Chaetomium biang dit gidy vé trung

Ghi chii: A) Dit bdy béng gidy vo trung; B) Qua thé ndm xuét hién trén bé mat mau gidy (mii tén mau do).

Trong téng s6 58 mAu ndm thudc chi
Chaetomium c6 2 loai ndm tiém nang gém loai
C. cupreum (mau LN4-2) va C. globosum (miu
VG4-1) duge mo ta chi tiét & cac tiéu muc 3.1.1

va 3.1.2.

3.1.1. Pic diém hinh thai nim C. cupreum

N4m thudc chi Chaetomium duge phan loai

dua vao cac dac diém hinh théi co ban sau: i)
hinh dang qua thé mé (perithecium); ii) 16ng bé
mat (lateral hair), long bén cta qua thé
(ternimal hair); va 1iii) tai (ascus). Danh tinh
nam C. cupreum (miu LN4-2) phan lap trén dat
tréng cdy c6 mui tai mién Béc Viét Nam dudc
xac dinh dya vao mét s§ diac diém hinh thai
(bang 2).

Bang 2. Pic diém hinh thai ndm C. cupreum

Chi tiéu theo doi

DPac diém -
Hinh dang Mau sac Kich thwéc
Tan ndm Tan ndm moc déu, dang vong tron déng tam. Trén méi trwong PDA sinh - Duong kinh tan ndm dat 9
Sgi nam béng xOp an sau vao méi trrd'ng tiét sac td mau do nhat cm sau 10 ngay nudi cay
Qua thé Hinh trieng - hinh cau Nau tia, nau dé 113,7 x 128,4 pm

Long bé mét Dai, xoan ngon

L6ng bén Ngén, nhé hon 16ng bé mat
Tuai Hinh ca vat, bén trong cé chira 8 bao tt
Bao tor thi Hinh trieng, hinh lwdi liém. C6 1 16 mam & dinh

Nau déng
Nau nhat
Mau trong subt

Nau nhat

3,2-4,7 ym
3,5 um

22,7 x11,8 ym
10,1 x 7,4 ym

Hinh 2. Hinh thai nAm C. cupreum trén méi truong PDA

Ghi chi: tan nam (A), qué thé (B), tii (C) va bao tit tiii (D)
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Quan sat dac diém hinh thai ndm cho thdy,
tan ndm moc déu dang vong tron dong tdm, soi
ndm béng x0p, mau tring, sinh tiét sic t6 mau
d6 nhat trén méi trudng PDA. Kich thudc bao tu
tai trung binh 10,1 x 7,4 pum c6 sai khac véi tai
liéu da cong bd truée d6. Kich thude bao ti tui
theo tai liéu cta Soytong and Quimio (1989) 1a
11 x 8 pm; 13,2 x 10,4 pm - 9,6 x 84 pm
(Ahammed et al., 2005); 10 x 7,6 um (Park et
al., 2005). Tuy nhién, cin c@ vao hinh dang,
mau sic ciia qua thé, 16ng bé mit, 16ng bén, tai
va bao ti tai véi khoa phan loai cua Soytong &
Quimio (1989) thi danh tinh ndm dudgc xac dinh
chinh xac 1la loai C. cupreum thudc -chi
Chaetomium.

3.1.2. Pic diém hinh thai nAim C. globosum
Danh tinh ndm C. globosum (miu VG4-1)
phan lap trén d4t trong ciy c6 mui tai mién Béc
Viét Nam dude xac dinh dua vao mdt s6 dic
diém hinh thai (Bang 3).
Quan sat diac diém hinh thai n&m cho théy,

tan ndm moc déu dang vong tron dong tam, soi
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ndm bong x6p, mau triang nhung khong sinh tiét
séc t6 trén moi truong PDA. Kich thuée bao ti
tai trung binh 10,9 x 12,2 um c6 sai khac véi tai
liéu da cong bd cua Soytong & Quimio (1989) 1a
10,2 x 11,5 pm. Tuy nhién, cdn ci vao hinh
dang, mau séc cia qua thé, long bé mit, long
bén, tii va bao td tui véi khoa phéan loai cua
Soytong & Quimio (1989) thi danh tinh ndm
duge xac dinh chinh xac la loai C. globosum
thudc chi Chaetomium.

3.2. Pinh danh ndm béng sinh hoc phan t&

3.2.1. Pinh danh bang giai trinh tu san
phidm PCR

Sau khi d3 dudc xac dinh danh tinh bing
dac diém hinh thai, 2 loai ndm c6 tiém ning
gom C. cupreum va C. globosum trong nghién
ctiu nay dudc tiép tuc xac dinh danh tinh bing
giai trinh tu vung ITS (internal transcribed
spacer). DNA téng s6 clia ndm (dudc nudi cay
trén méi truong PDA) dude chiét bang phuong
phap CTAB theo phuong phap md ta ctia Doyle

Bang 3. Diac diém hinh thai nAm C. globosum

Chi tiéu theo doi

Dac diém -
Hinh dang Mau sac Kich thwéc
Tan n&dm Tan ndm moc déu, dang vong tron dong tam. Trén moi treong PDAc6  Duong kinh tan ndm dat 9
Soi ndm nhiéu, béng xop mau xam, xanh xam cm sau 10 ngay nudi cay
Qua thé Dang hinh cau méo Xanh 6 liu xdm - xanh 6 213 - 225 ym
liu den
Léng bé mat  Dang lwgn song, XU xi Nau nhat 3,84 - 3,97 um
Loéng bén Ngén, hoi lwon séng Nau nhat 2,3-3,1pum
Tui Dang hinh chuy, bén trong c6 chra 8 bao tt Mau trong subt 29,7 - 10,5 um
Bao tir tui Hinh qua chanh, c6 1 16 mam Nau nhat - nau dam 10,9 x 12,2 pm

Qua thé

Mau VG4-1

@
o
Q

Tui va bao to tai Bao tl tai

Hinh 3. Mot s6 dic diém hinh thai ndm C. globosum trén méi truong PDA
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Bang 4. Két qua PCR nhan vung ITS
MU phan lap Ngudn géc Két qua
Dia diém (huyén - tinh/thanh phé) DAt tréng PCR
BQ5 Béc Quang - Ha Giang Cam +
HY2 Ham Yén - Tuyén Quang Cam +
KB3-2 Kim Boi - Hoa Binh Cam +
LN4-2 Luc Ngan - Béc Giang Cam +
VG3 Van Giang - Hwng Yén Cam +
LN6 Luc Ngan - Béc Giang Cam +
HN3-1 Thanh Oai - Ha Néi Bua&i +
CP5-2 Cao Phong - Hoa Binh Cam +
VG1-1 Van Giang - Hwng Yén Cam +
VG4-1 Van Giang - Hwng Yén Cam +

Nwéc ct vo tring

Invitrogen (dbi chirng am)

Ghi chi: (-) phan ting PCR 4m tinh; (+) phan ting PCR duong tinh.

& Doyle (1987), phan tng PCR da dugc thuc
hién dé nhan ving ITS dung 2 mbi chung la
ITS4 va ITS5 nhu mé ta trong phan phuong
phap. Két qua dugc trinh bay 6 bang 4.

Két qua dién di san phdm PCR cho thdy, 10
mau ndm tao bing san pham véi kich thude x&p
xi khoang 600 bp, trong khi d6 mau d6i ching la
nudc cdt vo trung khong xuit hién vach bing
trén ban dién di (hinh khong dua ra). Cac mau
ndm nay tiép tuc dugc giai trinh tu dé dinh
danh tén loai va phan tich pha hé.

Tiép theo, san phadm PCR cta cac mau ndm
phan tich dudc tinh chiét tir gel agarose dung
kit tach chiét theo huéng din ctia nha san xut,
cdc mau nam dugc gidi trinh ty 2 chiéu dung
cdp moi chung 1a ITS4 va ITS5. Két qua giai
trinh ty cho thdy, 10 mau ndm déu c6 chat
lugng gidi trinh tu tot, vach bang rd nét, kich
thuéc trinh tu doc duge tit 513 nts (miu phan
lap VG3) dén 552 nts (mau phan lap LN6 va
CP5-2).

T két qua trén, st dung cac trinh tu thu
dudc ctia cac mAu ndm dé tim kiém céc chudi
tuong dong trén Ngan hang Gen bing phan
mém truc tuyén BLAST ctia NCBI (Bang 5).

Két qua tim kiém cac chudi tuong déng trén
Ngan hang Gen cho th4y, trinh tu cia 10 mau
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nadm phan tich déu la cac chudi ma hoa ving
gen ITS ctia ndm C. cupreum va C. globosum
phan lap tu dat va trén nhiéu loai cay ky cha
khéac nhau.

Trinh tu cia 5 mau (gébm BQ5, HY2, KB3-2,
LN4-2 va VG3), phan trim doan so sanh la
100% c6 mtic dong nhat trinh tu 99% so véi cac
mau ndm C. cupreum dudc phan lap tu dat tai
Thai Lan. Trinh tu cia 5 mau (gbm LN6, HN3-
1, CP5-2, VG1-1 va VG4-1), phan tram doan so
sanh 1a 100% c6 miic dong nhat trinh tu 99 -
100% véi cac mau ndm C. globosum dugc phan
lap tu dat (ma truy cap AB470915, AY429056,
GQ365152 va EU035807) & An Do, Trung Qudc,
Australia va trén cdy ca chua (ma truy céap
KU681434) & Ai Cap.

3.2.2. Phan tich pha hé

Phan tich pha hé dya trén 10 trinh tu
nucleotide duge xac dinh 1a loai C. cupreum va
C. globosum nham hiéu rd hon méi quan hé caa
cic mau phan tich nay. Truéec khi xay dung
quan hé pha hé, cic trinh tu nucleotide dudc cin
trinh tu da chudi bang phin mém ClustalX.
Khoang cach di truyén gitia cic trinh tu nidm
dugc xac dinh duya trén mé hinh thay thé&
Kimura 2-Parameter trong MEGA 6.0. Cay pha
hé dugc xay dung bang phuong phap Neighbor-



Joining va dd tin ciy cua cac mdi quan hé pha
hé duge tinh toan bing ky thuat “bootstrap” véi
1.000 lap. Quan hé pha hé cta 10 miu trong
nghién ciu nay dudc phan tich véi dai dién ctua
6 loai thudc chi Chaetomium va déi chiing ngoai
nhém 14 ndm Achaetomium strumarium (bang
1). K&t qua dugc trinh bay & hinh 4.

Két qua phan tich pha hé cho thay, c6 5
mau (gom BQ5, HY2, KB3-2, LN4-2 va VG3)
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phan nhém r6 rét, ndm cung cum nhanh véi cac
mau nadm thudc loai C. cupreum (gia tri
bootstrap 100%) dudc phan lap tai Thai Lan,
Singapore va Brasil. Con 5 mau (géom LNB6,
HN3-1, CP5-2, VG1-1 va VG4-1) phian nhém ro
rét, ndm cing cum nhanh v6i cac miu ndm
thudc loai C. globosum (gia tri bootstrap 100%)
dudec phan lap tai Hoa Ky, Trung Quéc va
Australia.

Bang 5. K&t qua tim kiém cac trinh tu gan giii trén Ngan hang Gen

. Loai gan gii nhét trén Ngan hang Gen* Phan tram Murc dong
Mau nam Ngudn géc Tén loai Matruycap o s?r?hn(%) nhét(f;(i)?h w

BQ5 Théi Lan C. cupreum AB509368 100 99
Théi Lan C. cupreum AB509373 100 99
Thai Lan C. cupreum AB509372 100 99
HY2 Thai Lan C. cupreum AB509368 100 99
Théi Lan C. cupreum AB509373 100 99
Théi Lan C. cupreum AB509372 100 99
KB3-2 Thai Lan C. cupreum AB509368 100 99
Thai Lan C. cupreum AB509373 100 99
Thai Lan C. cupreum AB509372 100 99
LN4-2 Théi Lan C. cupreum AB509368 100 99
Théi Lan C. cupreum AB509373 100 99
Thai Lan C. cupreum AB509372 100 99
VG3 Thai Lan C. cupreum AB509368 100 99
Théi Lan C. cupreum AB509373 100 99
Thai Lan C. cupreum AB509372 100 99
LN6 Ai Cap C. globosum KU681434 100 100
An Do C. globosum AY429056 100 99
Trung Quéc C. globosum GQ365152 100 99
HN3-1 Trung Quéc C. globosum GQ365152 100 99
Trung Quéc C. globosum AB470915 100 99
An Do C. globosum AY429056 100 99
CP5-2 Ai Cap C. globosum KU681434 100 100
An Do C. globosum AY429056 100 99
Trung Quéc C. globosum GQ365152 100 99
VG1-1 Trung Quéc C. globosum GQ365152 100 100
An Do C. globosum AY429056 100 100
Australia C. globosum EU035807 100 100
VG4-1 Trung Quéc C. globosum GQ365152 100 100
Trung Quéc C. globosum AB470915 100 100
Australia C. globosum EU035807 100 100

Ghi chi: * Chi trinh bay 03 trinh tu gan giii nhat trén Ngan hang Gen.
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Xac dinh danh tinh ndm Chaetomium cupreum va Chaetomium globosum trén dat trdng cay &n quéa cé mui tai mién

B&c Viét Nam

LN6

CP5-1

C. globosum (AY429056)
HN3-1

100 |VG1-1

67

VG1-4

C. globosum (EU035807)
C. globosum (GQ365152)
C. globosum (AB470915)
C. globosum (KC175290)

C. gracile (HF548698)
I C. erectum (HM449044)

100 ¢ erectum (JX280782)
— C. brasilense (KT357646)

100 L— ¢ prasiliense (KT371339)
BQ5

VG3

HY2

KB3-2

LN4-2
C. cupreum (AB509366

( )
C. cupreum (AB509373)
( )
(

100

C. cupreum (KF601372
C. cupreum (KF305757)

A. strumarium (AY681204)

0.005

Hinh 4. Phan tich pha hé dua trén trinh tw toan b vung ITS ctia cac mau nim

Ghi chi: Cac mdu ndm chi Chaetomium ciia Viét Nam duge in dam. Cay dugc x4y dung bang phuong phap Neighbor-Joining.
Gia tri & cdc not 1a gia tri thong ké bootstrap dudi dang% (1.000 Ian Iip). A. strumarium dugc dua vao lam déi chitng. Thanh

bar thé hién khodng cach di truyén.

Nhu vay, két qua phan tich pha hé dua trén
trinh tu nucleotide cho két qua tucng tu véi
phan tich déng nhat trinh ty. Két hgp véi dinh
danh bing hinh thai, cd 10 miu ndm nay déu
thudc chi Chaetomium va dd dudgec dinh danh
chinh xac la loai C. cupreum va C. globosum.

4. KET LUAN

D3 xac dinh duge danh tinh ndm C.
cupreum va C. globosum thudc chi Chaetomium
trén dat tréng cdy an qua cé mui dua vao dic
diém hinh thai va bing sinh hoc phan t&. Tan
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ndm C. cupreum (mau LN4-2) moc déu dang
vong tron dong tam, sinh tiét sic td mau dd
nhat trén méi truong PDA, kich thuéc bao ti tai
trung binh 10,1 pm x 7,4 pm. Tan ndm C.
globosum (mau VG4-1) moc déu dang vong tron
dong tAm nhung khéng sinh tiét sic t6 trén moi
truong PDA, kich thudc bao ti tdi trung binh
10,9 pm x 12,2 pm. Trong téng s6 10 mau duge
gidi trinh tu, c6 5 mau (gom BQ5, HY2, KB3-2,
LN4-2 va VG3) thuéc loai C. cupreum va 5 mau
(g6m LN6, HN3-1, CP5-2, VG1-1 va VG4-1)
thuoc loai C. globosum.
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