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Abstract

The anthracnose samples on leaf, flower and fruit of mango were collected at mango farms in Dong Thap,
Tien Giang, Hau Giang, Can Tho, Ba Ria-Vung Tau, Dong Nai, Khanh Hoa province. Based on morphological
characteristics, gene sequence of four TUB2, ACT, GS and GPDH genes, ability of causing anthracnose on green
berry of arabica coffee to indentify Colletotrichum species on mango; examining the biological properties of
Colletotrichum species isolated; assessing pathogencity of Colletotrichum isolates to leaf and fruit of mango in
artificial condition. Results showed that 24 isolates of Colletotrichum isolated from leaf, flower and fruit of mango
are two species Colletotrichum asianum and Colletotrichum acutatum.
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1. DAT VAN BE

Cay xoai duwgc coi la mét trong nhirng cay
&n qua quan trong hang dau trong nghé tréng
cay &n qua trén thé gi¢i (Paull va Daurate,
2011). Céac vung san xuét xoai trong diém cla
Viét Nam nam trong vung dia ly c6 cac diéu
kien méi trwong thich hop cho nam
Colletotrichum phat trién nhw thoi tiét nong am
quanh nam va lwvgng mwa cao, kem theo do la
kién thirc hiéu biét va cach quan ly bénh than
thw con han ché. Theo Hoang Thj Lé Thuy va
Pham Van Kim (2009), bénh than thw co thé
gay hu hai 100% hoa xoai trong nhirng diéu
kien &m wot kéo dai lam that thu hoan toan
ndng suéat. Dé tai nhdm xac dinh tén ndm & cép
dé loai dwa cac dac diém hinh thai, sinh hoc,
phan t& va danh gia tinh déc cGa nadm
Colletotrichum gay hai trén 1a, hoa va qua xoai
béng phwong phap lay nhiém nhan tao.

2. PHUONG PHAP NGHIEN cUU

2.1 Phwong phap phan lap va dinh danh
nam Colletotrichum spp.

Phan lap: Cac mau bénh trén 14, hoa, qua
xoai (xanh va chin) co6 triéu chirng bénh than thw

1.Coéng ty C6 phan Phan bén Dau khi Ca Mau
2. Vién Nghién ctru Cong nghé Sinh hoc va Méi truong
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dwoc thu thép tai vung canh tac xoai thudc cac
tinh va thanh phd gdm: huyén Cao Lanh - Déng
Thap (CL-DBT); huyén Cai Bé - Tién Giang (CB-
TG); huyén Chau Thanh A - Hau Giang (CTA-
HG); huyén C& D6 - Can Tho (CD-CT); huyén
Tan Thanh - Ba Ria Viing Tau (TT-BRVT); huyén
Cam Lam - Khanh Hoa (CL-KH). Cac m&u bénh
dwoc rira sach va khtr tring mau bang con 70°.
Cay mau trén méi trwong WA (20 g agar; 1000
ml nwéc cat) va méi truong PGA (Potato
Glucose Agar, 200 g khoai tay, 20 g Glucose, 20
g agar), méi trwong B (0,0005 g Brocemocresol,
1% mubi Citrate, 1 g NH,H,PO3, 0,2 g KCI, 0,2 g
MgSQ,, 25 g agar).

Pinh danh dwa vao dic diém hinh thai: Xac
dinh va mé ta dac diém nadm Colletotrichum dwa
vao hinh thai mau sac tan nam, kich thudc bao
tr, hinh dang, mau séc, kich thuwéc giac bam va
dinh danh ndm duwa theo khéa phan loai cla
Sutton (1995).

DPinh danh bang ky thuat phan ti: DNA
tbng cla cac ngubn ndm duwoc ly trich va thuc
hién phan (rng PCR khuéch dai dwa trén trinh tw
4 vung gen B - tubulin 2 (Tub2), Partial actin (Act),
Glutamine synthetase (Gs) va Glyceraldehyde — 3 —
phosphate dehydrogenase (Gpdh) (bang 1). Li
trich DNA duwoc thwe hién theo qui trinh cla Lee
va Taylor (1990). Cac san pham PCR dwoc gidi
trinh tw va dwgc so sanh v&i ngan hang gen.
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Bang 1. Danh sach cac méi va trinh tw viing gen

Vuing gen Cép moi Trinh ty (5 - 3) Than khao
Tub 2 Bt2a GGTAACCAAATCGGTGCTGCTTTC Glass va cs. 1995
Bt2b ACCCTCAGTGTAGTGACCCTTGGC ’
Act ACT512F ATGTGCAAGGCCGGTTTCGC Johnston va cs,
ACT783R TACGAGTCCTTCTGGCCCAT 1997
Gs GSF1 ATGGCCGAGTACATCTGG Guerber va cs,
GSR1 GAACCGTCGAAGTTCCAC 2003
Gpdh GD92F1 GCCGTCAACGACCCCTTCATTGA Peres va cs. 2008
GDR1 GGGTGGAGTCGTACTTGAGCATGT ’

Panh gia kha nang gay bénh trén qua ca
phé arabica cha cac mau phan lap
Colletotrichum: Dé& khing dinh két qua dinh
danh cép loai cia mau Colletotrichum gay hai
trén xoai, thi nghiém xac dinh kha nang gay bénh
cla 24 mau phan lap Colletotrichum trén trai ca
phé arabica xanh dwoc thwec hién. Lay nhiém & vi
tri trén than qua va phan giap cubng qua ca phé
arabica xanh va qua dwoc cét roi khdi cay, néng
dd bao t&r lay nhiém 10° bao t/ml, mai vét lay
nhiém l& mo6t qua ca phé. Theo déi bénh sau
24h/lan, cho dén khi c6 nghiém thirc xuét hién
trén 50% trai bi bénh thi ngwng quan sat. Ty lé
bénh & méi nghiém thc dwoc tinh theo cong
thire: TLB (%) = (s6 qua bi bénh/tbng sé qua lay
nhiém bénh)*100

2.2 Nghién ctru dic diém sinh hoc ctia cac
loai nAm Colletotrichum

Thi nghiém danh gia kha nang st dung ngudn
carbon tlr muéi citrate trong méi trwéng B (Lynch
va cs, 1981). Hop chét citrate dwoc str dung nhw
ngudn carbon, dwgc chudn bi bang cach thay thé
glucose tlr méi trwéng B véi 1% mubi citrate, sw
thay d6i mau séc ctia bromocresol chi thi cho kha
ndng s dung carbon cla cac mau
Colletotrichum. Phan (ng dwong tinh khi dia
thach chuyén tr mau vang dén mau xanh den
hodc mau tim; phan &ng am tinh khi dia thach
gi? nguyén mau vang hodc dia thach chuyén
sang khéng mau.

Thi nghiém dwoc b tri theo kiéu hoan toan
ngau nhién, 3 1an I&p lai, méi 1an 13p lai 1a mot dia
petri c6 dworng kinh 90mm. Cay mét khoanh ndm
c6 dwdng kinh 4 mm cé cung d6 tudi (lay tr mép
soi ndm 4 ngay tudi) vao trung tam cda dia petri.

Quan sat mau séc, duwong kinh phat trién cla tan
ndm & 3, 6, 9, 12 va 15 ngay sau cay. Do dudng
kinh tdn ndm (mm) theo céng thirc: d = (d1+dy)/2.
Trong dé d; va d, la @6 dai hai duwdng chéo cua
tan nam.

2.3 Panh gia tinh gay bénh cia cac mau
Colletotrichum trén gidéng xoai Dai Loan béang
phwong phap lay bénh nhan tao trong diéu
kién phong thi nghiém

MA&u 14 xoai 10 ngay tudi, lay nhiém bénh diéu
kién c6 vét thworng va khong cé vét thuong trén
cung 1 la xoai (3 diém vét thwong, 3 diém khong
vét thwong déi dién nhau). Dbi véi mau trai dwoc
ldy & 3 thang tudi, lay nhiém & diéu kién c6 gay
vét thwong va khong gay vét thwong dbi dién
nhau va trén cung mét qua. Mau 14, hoa va qua
dung dbi chirng st dung nwéc cat, mau lay
nhiém dwoc gitr Am, dat & nhiét do phong va
trong diéu kién tbi hoan toan.

Chi tiéu theo déi: Quan sat bang mét thwong
dé xac dinh sw biéu hién triéu chirng sau khi lay
nhiém. Thoi gian xuét hién bénh duoc tinh tir khi
lay nhiém dén khi co triéu chirng xuét hién trén
la. Tinh ty I& bénh 2 NSC va 4 NSC, do kich
thwéc vét bénh 4 NSC. TLB (%) = (sb vét bj
bénh/téng vét 1ay nhiém bénh)*100.

3. KET QUA VA THAO LUAN

31 Pic diém hinh thai chGa nam
Colletotrichum gay bénh than thw trén xoai

Két qua phan lap va dinh danh dwa va dic diém
hinh thai va ky thuat phan t&r da xac dinh dwoc 2
loai ndm gay hai trén xoai gébm Colletotrichum
asianum thudc phirc hop loai Colletotrichum
gloeosporioides va loai Colletotrichum acutatum.
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Tuy nhién, loai Colletotrichum asianum xuét hién &
tAt ca cac tinh, thanh phdé dwoc thu mau, con loai
Colletotrichum acutatum chi ghi nhan & Tién Giang.

Loai Colletotrichum asianum: mat trén dia
thach c6 tan ndm tan nAm mau trdng, moc ndi va
phan bb déu trén bé mat thach, cé nhiéu vong
tron dong tam, sgi ndm tr mau trdng dén xam
hay mau nau; mat dwéi dia thach cé mau tréng,
vang nhat, mau xanh hodc xam den xen ké lan
nhau va cé nhiéu vong tron ddng tam. Sgi nam
sinh dwdng dwdng kinh te 2-5 ym (hinh 3.3 B1),
trong subt. Khéng hinh thanh cAu tric sinh san
hiru tinh va qua thé trén moéi trwong nudi cay.
Bao t& hinh try, hai dau tron chiém da sé, bén
trong c6 chira chat nhan mau vang, kich thwéc
trung binh 11,66 - 22,50 x 3,4 — 5,20 ym, ty I
D/R tr 3,8 dén 3,9. Giac bam don, mau nau
nhat dén nau, hinh dang hoi tron dén béat dinh,
mép phang khéng phan thuy kich thwéc trung
binh 5,38 - 8,19 x 3,33 - 5,34 ym, ty Ié D/R tw
1,5 dén 1,7. (hinh 3.3 A1; 3.3 A2 va 3.3 A3).

Hinh 1. Hinh dang va mau sac tan nam trén
moi trwwodng PGA (14 NSC). Colletotrichum
asianum: A, B, C, D, E, F; Colletotrichum
acutatum: G, H; trong do A1, B1, C1, D1, E1, F1,
G1 va H1 la méat trén cla tdn ndm, A2, B2, C2,
D2, E2, F2, G2 va H2 la mat dwdi cta tdn nadm.
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Loai Colletotrichum acutatum: mat trén dia
thach, soi nAm mau xam, moc néi trén bé mat
thanh trng cum, phan bd khoéng déng déu; mat
dwdi dia thach c¢6 ndu mau den, vong tron
ddng tam khong ré, vung quanh diém cdy co
mau nau den (hinh 3.2). Sgi ndm trong subt khi
cOn non va xuat hién nhiéu hat mau xam bén
trong soi ndm khi gia, dwong kinh to soi ndm
1,5-5,5 ym. Khéng hinh thanh céu truc sinh
san hivu tinh va qua thé trén méi trudng nudi
céy. Bao tlr hinh bau duc, nhon hai d4u, trong
sudt it cha4t nhan mau vang bén trong, khoéng
c6 vach ngan, vach bao tlr thdng va min (hinh
3.3 A4). Kich thwéc bao tlr trung binh 7,05-
11,66 x 3,33-5 ym, ty I1& D/R 2,5, ngén hon so
v&i nhém |, I, Ill. Giac bam mau nau, cé hinh e
lip dén dang hinh trirng, vach méng va thang
khoéng phan thuy, bén trong cé nhiéu chét nhan
mau vang phan bd bat dinh (hinh 3.3 C4); kich
thwée trung binh 7,29-10 x 3,54-5 ym, ty 1é
D/R 2,0.
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Hinh 2. Hinh dang bao tr giac bam, bao tor
nay mam va giac bam caa bén nhém
Colletotrichum phan lap. Mi tén chi hinh bao
ttr, 5ng mam va giac bam; vi du A1 mii tén chi
hinh bao tt, B1 mii tén chi 2 ddu 6ng mam va C1
mdi tén chi hinh dang giac bam nhém |
(d6 phoéng dai 400 lan).
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3.1.2 Bijnh danh céc méu phan Ilap
Colletotrichum béng trinh tw ctia 4 ving gen
Tub2, Act, Gs va Gpdh

T két qua so sanh dé twong dong cta cac
trinh tw nucleotic trén cac vung gen Act, Tub2 va
Gpdh dwoc dé xuét bdi Damm va cs. (2012); ba
ving gen Tub2, Gs va Gpdh dwoc d& xuét bdi
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Weir va cs. (2012), c6 thé két luan rang trong 6
mau phan lap dwoc thi cé 5 mau CH-BT-B12,
CH-TG-B16, CH-CT-B19, CT-HG-B23 va CC-
KH-L24 thuéc loai Colletotrichum asianum va 1

mau CH-TG-T14 thudc loai Colletotrichum
acutatum.
s EE2383 ,EE2iid
§E2EE8F FREECES

Hinh 3. Két qua dién di san pham PCR khuéch dai cac viing gen cac mau
Colletotrichum phan lap trén gel agarose 1,5% thwc hién & U =110V, | =400 mA trong 25 phut.
A: Tub2, B: Act, C: Gs va D: Gpdh.

S dung cong cu BLAST trén NCBI dé so
sanh do twong déng trinh tw nucleotic 4 vung
gen Tub, Act, Gs, Gpdh clia 6 mau nghién cru

v&i trinh tw nucleotic clia cac loai Colletotrichum
spp. trén di liéu Genbank, két qua twong dong
duwoc thé hién & cac bang sau.

Bang 2. Ty Ié twong dong trinh tw DNA trén cac ving gen Tub2, Act, Gs, Gpdh

Mau Do twong déng (%) x .
unggen | Tub2 | Act | Gs | Gpdh Mau so sanh Genbank
CH-bT-B12 91 100 | 99 98 C. asianum phan lap trén cay xoai tai | KC703007.1
CH-TG-B16 90 99 | 86 88 Braxin (Vieira va cs., 2013),
CH-CT-B19 93 99 | 90 97 C. asianum phan |ap trén cay ca phé tai | FJ907424 1
CT-HG-B23 93 99 | 84 98 | Thai Lan (Prihastuti va cs., 2009)
C.asianum phan lap trén cay xoai tai | JX010073
Autraslia (Weir va cs., 2012)
CC-KH-L24 | 95 | 99 | 94 | 98 | - sianum, phan Iap trén cay xoai tai Thai | JX010073
Lan (Weir va cs., 2012)
C.acutatum, gay bénh trén cay 6 liu | AJ748632.1
(Talhinhas va cs., 2005)
C.acutatum, xuadt hién trén  cay | KF488580.1
CH-TG-T14 89 | 99 | 90 | o8 Cynanch‘um paniculatum tai Trung Qudc
(Wang va cs., 2013)
C. asianum dwoc phan 1ap trén cay xoai | KF488580.1
tai Autraslia (Weir va ctv, 2012)
C. acutatum EF593349.1
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3.1.2 Kha ndng gay bénh trén quéa ca phé
arabica ctia céc mau phén lap Colletotrichum

T két qua dinh danh dwa trén dic diém hinh
thai, trinh tw bdn viing gen Tub2, Act, Gs, Gpdh
va dya trén kha nang gay bénh trén cay ky cha
chuyén biét c6 thé khang dinh réng loai C.
asianum thuéc phic hgp loai C. gloeosporioides
(Weir va cs., 2012) va loai C. acutatum thubc
phrc hop loai C. acutatum (Damm va cs., 2012)
la hai loai gady ra bénh than thw trén xoai
(Magifera indica) tai mién Nam, Viét Nam. Két
qua nghién ctu nay phu hop véi két qua nghién
ctru trong nwéc cla Lé Hoang Lé Thuy va Pham
Van Kim (2008), khi nhém tac gia trén xac dinh

tac nhan gay bénh than thw trén xoai va chém
chém tai khu vuc Bdng bang séng Clru Long,
Viét Nam la C. gloeosporioides va C. acutatum;
nghién ctru cdia Arauz (2000), Ploetz va Freeman
(2009) va Prusky (2011) dé xuét tac nhan gay
bénh than thw trén xoai la C. gloeosporioides va
C. acutatum. Két qua nay cling phu hop véi
nghién ctu vé& phan t& trén chi Colletotrichum
gay bénh than thw trén xoai, nghién clru cua
Vieira va cs. (2013) tai Braxin, Honger (2014) tai
Ghana, Krishnapillai va Wijeratnam (2014) tai Siri
Lanka, Phoulivong va cs. (2012) tai Thai Lan déu
xac dinh tac nhan gay bénh than thw trén xoai la
C. asianum.

Hinh 4. Triéu chirng bénh va mé bi xam nhiém bé&i Colletotrichum trén ca phé.
A1: triéu chiing do C. asianum gay ra trén than trai; B1 do C. acutatum géy ra trén than trai;
A2: triéu chirng do C. asianum gay ra trén cudng trai: B2 do C. acutatum gay ra trén cuéng tréi:
A3 va B3 sgi ndm xam nhiém vao mé va bao tr hinh thanh.
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3.2 Mot sé dic tinh sinh hoc ctiia cac mau C. asianum va C. acutatum

Bang 6. Puwong kinh tan nam Colletotrichum trén moi trwdng B chira citrate

Nhém MAL DPuwong kinh tan ndm (mm)
3NSC | 6NSC | 9NSC | 12NSC | 15NSC
Colletotrichum asianum
I B 20,8 26,6 32,1 44 .2 55,3
Il B 25,0 34,5 43,8 65,5 70,73
Colletotrichum actutatum
Il | B | 187 | 258 | 332 | 468 | 633

Ghi chu: NSC: ngay sau céy; TB: trung binh

Hinh 5. Mau sic dia thach ctia cac nhém Colletotrichum phat trién trén méi trwong B.
Nhém |, bromocresol khéng d6i mau; nhém Il va [l lam bromocresol d6i mau.
A1, B1, C1 méat trén tdn ndm; A2, B2, C2 mat dwi tan nam.

3.3 Tinh gay bénh cta cac mau phan 1ap Colletotrichum

Bang 7. Bwong kinh vét bénh trén la xoai Pai Loan do cac mau phan lap C. asianum
va C. acutatum gay ra & 2 va 4 ngay sau lay nhiém

S6 vét bénh/vét 1ay nhiém DPuwong kinh vét bénh (mm)
. o £ £ R < Vet thuvong
Loai Khéng vét thwong Vét thuwong Khdéng vét thwong thwong
2NSC | 4NSC 2NSC | 4Nsc 4NSC 4NSC
Colletotrichum asianum
TB 2,719 | 539 | 719 | 899 | 6,5 | 13,4
Colletotrichum acutatum
B 3,7/9 | 639 | 739 | 99 | 3,1 | 11,6

Ghi chu: NSC: ngay sau céy; TB: trung binh
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Vi gt thuom
-.imm\;' X 2

Hinh 6. Triéu chirng gay bénh ctia ndm Hinh 7. Triéu chirng gay bénh ctia nAm
C. acutatum & 2 NSC C. asianum & 2 NSC

Bang 8. S6 vét bénh trén qua xoai do nam C. asianum va C. acutatum gay ra

S6 vét bénh/vét chiing
Loai ndm Mau Khéng vét thwong Vét thuwong
2NSC 4NSC 2NSC 4NSC
C. asianum B 5,8/9 6/9 8,9/9 9/9
C. acutatum B 7/9 7/9 9/9 9/9

Ghi chu: NSC: ngay sau céy; TB: trung binh

Hinh 8. Triéu chirng gay bénh cia C. acutatum va C. asianum 2 NSC,
trong diéu kién gay vét thwong va khong gay vét thwong

4. KET LUAN chiing ndm bénh than thw gay hai 14, hoa va
qua trén cac gidng xoai trdng phd bién tai cac
tinh phia Nam, Viét Nam do hai loai nAm gay ra
la Colletotrichum asianum va Colletotrichum

Dwa vao két qua hinh thai, sinh hoc va két
qua sinh hoc phan t& (trén trinh tw cta 4 vung
gen Tub2, Act, Gs va Gpdh) da xac dinh 24
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acutatum, trong do6 tan suét xuét hién do loai
Colletotrichum asianum (20 m&u) chiém ty |é
cao hon so v&i loai Colletotrichum acutatum
(4 mau).

Céac mau Colletotrichum déu cé kha nang gay
hai trén 14, hoa va qua cla giéng xoai Dai Loan.
Nam Colletotrichum asianum gay hai trén la va
hoa manh hon so v&i Colletotrichum acutatum,
ngwoc lai trén qua cac mau Colletotrichum
acutatum gay hai manh hon so v&i cac mau
Colletotrichum asianum.
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