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Results of testing BT6 rice variety in Northern central region
Le Van Vinh, Tran Thi Tham, Vo Van Trung
Abstract

The short duration rice variety BT6 was created in 2006 by selecting from the combination of BT7 and TBRI rice
varieties. It was be tested in Nghe An and Thua Thien Hue provinces from 2010 and then was VCU and DUS tested
by the National Seed Testing Center. Results of testing showed that BT6 rice varieties had short duration (120 - 130
days in Spring crop and 100 - 105 days in Summer - Autumn crop season), high yield (6.5 - 7.0 tons/ha in Spring),

good quality, resistance to pests and diseases. It is suitable for development in Northern central region.
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XAC DPINH NAM Colletotrichum GAY BENH THAN THU OT
O DPONG BANG SONG HONG

Nguyén Duy Hung', Ha Viét Cutng?,
Hoang Ching Lam', Nguyén Piic Huy?

TOM TAT
Nghién ciiu nay trinh bay két qua phan loai cdc mau ndm Colletotrichum gay bénh than thu 6t thu tai Pong bing
song Hong dua trén danh gié dic diém hinh théi, gidi trinh tu gen ma héa RNA ribosome (Internal Transcribed
Spacer, ITS), viing lién gen ApMat. Két qua nghién citu da xac dinh dugc it nhét 5 loai 1a C. truncatum, C. fructicola,

o

C. gloeosporioides (sensu stricto), C
sau dugc ghi nhén lan dau tién tai Viét Nam.

- aeschynomenes va C. siamense hqi 6t tai Péng bang Song Hong, trong do6 4 loai

T khéa: Bénh than thu, 6t, ndm Colletotrichum, TS, Déng bang song Hong

1. DPAT VAN PE

Trong s6 cac bénh hai 6t, bénh than thu do nim
Colletotrichum gay ra dugc xem 13 nguy hiém nhat
(Than et al., 2008).

Cho t6i nam 2008, thanh phdn loai clia nim
Colletotrichum gay bénh than thu 6t cong bé trén
thé gidi khd da dang, bao gém it nhit 7 loai C.
gloeosporioides, C. capsici, C. acutatum, C. coccodes,
C. dematium, C. nigrum va C. atramentarium
(Than et al., 2008). Tai Viét Nam, it nhét 4 loai 1a C.
acutatum, C. capsici, C. gloeosporioides va C. nigrum
da dugc cong bé giy bénh thén thu 6t (Don et al,
2007; Ngo Bich Hao, 1991, 1992).

Viéc xdc dinh (dinh danh) nim Colletotrichum
hai 6t & trén (cang nhu cac loi Colletotrichum khac)
cht yéu dua vao ngudn géc ky chii va cic dic diém
hinh thdi bao gém (i) mau sic, téc d6 phat trién va
cdu tric tan ndmy; (ii) hinh dang va kich thudc bao
td phén sinh; (iii) hinh dang va kich thudc dia ép,
(iv) ¢6 hay khong ¢ long gai ctia dia canh; (v) hinh
thanh hay khong hinh thanh hach ndm; (vi) hinh
thanh hay khong hinh thanh giai doan sinh san hiiu

tinh. Do céc dac diém hinh hinh thai khong du dé
phan loai téi miic loai nén da c6 qua nhiéu nhim
lan trong phan loai ndm Colletotrichum (Hyde et al.,
2009). Trong khoang 6 nam tré lai day, nhiéu nghién
ctu phén loai lai ndm Colletotrichum da dugc thuc
hi¢n, chii yéu dya trén phén tich phan td. (Cannon
et al,, 2012; Damm et al., 2012a; Damm et al., 2012b;
Weir et al, 2012). Cic nghién ctiu ndy cho thdy,
chdng han, C. gloeosporioides va C. acutatum thuc
chat la cac phiic hgp loai (species complex), trong
do C. gloeosporioides gobm it nhét 22 loai khac nhau
(Weir et al., 2012) va C. acutatum goém it nhat 31 loai
khdc nhau (Damm et al., 2012a).

Déi véi ndm Colletotrichum gay bénh than thu
trén 6t, cac nghién cliu phan loai mdi gin day cho
thdy di c6 thay ddi l6n vé thanh phin loai so vdi
cong bé trudc day. Chang han, tai An Dg, dinh danh
lai 52 mdu ndm C. gloeosporioides (sensu lato, nghia
rong) cho thay chiing thudc 2 loai 1a C. fructicola va
C. siamense (Sharma and Shenoy, 2013). Tuong tu,
2 loai C. acutatum va C. capsici, von dugc coi la 2
loai chinh gay hai trén 6t tai Thai Lan nay dugc dinh
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danh lai lan lugt la C. simmondsii va C. truncatum
(Ko et al, 2011).

Xac dinh chinh xdc thanh phén cang nhu dinh
danh dung nam Colletotrichum c6 vai tro quan trong
khéng nhiing vé mat khoa hoc ma con trong thuc
tién quan ly bénh vi quan hé gida ndm vdi cay ky
chu cing nhu tinh man cam véi thudée hoa hoc khéc
nhau theo loai (Mongkolporn et al., 2010).

Muc tiéu ctia nghién cliu nay la xic dinh dugc
chinh xdac thanh phan loai ctia ndm Colletotrichum
gay bénh than thu 6t tai Déng biéng song Hong.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit li¢u nghién clu

* Mau ndm: Nam Colletotrichum dugc phan lap ti
vét bénh than thu trén qua Gt thu thip trong nim
2015, Nim dugc phan lp trén moi truong WA
(Water Agar) va duge lam thudn trén moi tridng
PDA (Potato Dextrose Agar).

2.2. Phuong phéap nghién ciu

2.2.1. Bdnh gid ddic diém hinh thdi

Cic dic diém hinh thdi quan trong trong phan
loai ndm Colletotrichum gém hinh dang va kich
thudc bao ti phian sinh duge danh gia trén ndm nubi
cdy sau 7 ngay trén moi truong PDA & diéu kién 25
- 28 YC, chiéu sang lién tuc. Dic diém cia dia ap
(appressorium) gom hinh dang va kich thuée dugce
danh gia theo moé ta da cong bé (Cai et al., 2009;
Johnston and Jones, 1997). Mot manh méi truéng
PDA (1 cm’) dugc dit trén dia Petri v6 tring. Bao
ti ndm dugc cdy vao canh ciia miéng moéi trudng
va mot lamen vo tring dugce dat 1én trén manh moi

truding. Dia dugc 0 5 - 7 ngay & 25'C cho tai khi dia
ap hinh thanh & mat dudi ctia lam.

2.2.2. Chiét ADN ndm

ADN t6ng s6 ctia cdc miu nam dugc chiét bing
dém CTAB (cetyltrimethylammonium bromide)
theo phuong phap cta Doyle & Doyle (1987).
Khodng 50 mg tan nam thudn nudi cdy trén moéi
trudng PDA dugc nghién bang chiy nhya chuyén
dung (Kontes™ Pellet Pestle) v6i 0.5 mL dém CTAB
trong 6ng Eppendorf loai 1.5 mL. ADN dugc chiét
mot ldn vai Chloroform: isoamyl alcohol (24:1). Cin
ADN dugc ria hai lin bang ethanol 70% va hoa
trong 30 uL nudc cat 2 lan vo trung. Mau ADN dugc
bado quén & - 20 °C.

2.2.3. Phdn iing PCR

Céc phan tng PCR dugc thuc hién bang kit
GoTaq Green Master Mix (Promega) hoac kit
DreamTaq Green PCR Master Mix (Thermo Fisher
Scientific). Phan ting PCR dugc thyc hién trén mdy
PCR PTC-100 (M] Research Inc.) vdi diéu kién sau:
khdi ddu bién tinh & 94°C trong 2 phut; tiép theo
la 35 chu trinh phan ng gom bién tinh & 94°C
trong 30 gidy, gan mébi & 52°C - 54°C trong 30 gidy
(Bing 1), téng hop sgi & 72°C trong 1 phuat. Phan
ing dugc két thic véi 5 phat & 72°C. Cac méi st
dung trong nghién ciiu dugc trinh bay & Bang 1.

San phim PCR dugc dién di trén gel agarose 1
% duadc chudn bi bing dém TAE (Tris Acetic acid
EDTA) va chiia 0.5 mg/mL ethidium bromide. Gel
dugc chay trén thiét bi dién di Mupid-exU Mini
System (Helixxtec) vai dém TAE & dién thé 100 V
trong 30 - 40 phat.

Bang 1. Cic moi dugc sif dung trong dinh danh phan tit ndim Colletotrichum

Méi  Trinhty (5-3)

| AMLF  TCATTCTACGTATGTGCCCG

| AM-R  CCAGAAATACACCGAACTTGC
ITS4  TCCTCCGCTTATTGATATGC
ITSS  GGAAGTAAAAGTCGTAACAAGG

2.2.4. Giai trinh ty vé phan tich trinh ty

San phim PCR dugc tinh chiét ti gel agarose
dung kit GeneJET Gel Extraction Kit (Thermo
Fisher Scientific). Sin phdm PCR tinh chiét duoc
gidi trinh ty truc tiép ca 2 chiéu dung maéi PCR tai
hang Macrogen (Han Qudc).

Cic chudi mau duge xdc dinh danh tinh khi so
sanh vdi cic chudi da cong bé tif trude nhd phin
mém tim kiém BLAST tai NCBI (The National
Center for Biotechnology Information (http://www.

~ Sanphim (bp)  Vinggen  Tham khio |
Silva et al.
~910 ApMat (2012) |
i White et al.
~ 500 ITS (1990)

ncbi.nlm.nih.gov/BLAST/).

Phin tich trinh ty va xiy dyng cdy pha hé dugc
thuc hi¢n bang phan mém ClustalX 2.0 (Larkin et
al., 2007) va Mega 6.0 (Tamura et al., 2013).

2.3. 'Thei gian va dia diém nghién ciu

Nghién citu dugc thyc hién ti thing 1/2015 dén
thdng 12/2017 tai Vién Nghién ciu Rau qua va Trung
tam Bénh cay nhiét ddi, Hoc vién Nong nghiép Viét
Nam (Trau Quy, Gia Lam, Ha Noi).
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IIL. KET QUA VA THAO LUAN

3.1. Pidc diém hinh thai nim Colletotrichum

Muoi sau mau nim da dugc phan lap ti vét bénh
than thu trén qua 6t thu thap tai 8 tinh mién Bac
gom Ha Noi, Hai Phong, Bic Ninh, Hung Yén, Bac
Giang, Théi Binh, Son La va Thai Nguyén (Bang 2).

Pdnh gia dic diém bao ti phin sinh va dia ap ctia
nim thdy 16 mau nim co thé dugc chia lam 3 nhom
(Bang 2).

Nhom I gom 12 mau la C1, C14, C11, C24, C42,
C44, C45, C4, C6, C33, C9 va C26. Nhom nay co
bao tli phan sinh hinh try, hai ddu tu téi tron, kich
thude dao dong tir 10,9 - 13,6 x 3,4 - 4,9 w. Dia dp co
mau niu dén niu dam, hinh triing, tay, elip t6i gan
hinh thoi, mét sd c6 hinh dang khong déu (Bang 2,
Hinh 1).

C

Nhém 11 chi gom 1 mau 'a C29. Déc diém bao
tli ctia nhom nay nhin chung giong véi nhom L. Tuy
nhién mot sé dia dp ctia ndm c6 miic do ché thiy sau
hon so véi nhom I (Bang 2, Hinh 1).

Dic diém bao tl va dia ap ciia ndm nhom 1 va 11
nhin chung giéng vdi céc loai ndm thudc phiic hgp
loai C. gloeosporioides. Phiic hop nay gbm it nhdt 22
loai, tit cd déu tao bao ti phén sinh hinh tru thing,
hai ddu ti, kich thudc rat dao déng. Pdc diém hinh
théi tdn cing nhu dia dp cing rét da dang va thay déi
(Weir et al., 2012).

Nhoém 111 gdm 3 mau la C25, C30 va C48. Nhom
ndy 6 bao tl phan sinh hinh lugi liém, kich thudc
dao dong tii 21,5 - 22,4 x 3,5 - 3,7 p. Dia ap giong
nhom I, c6 mau nau dén nau dam, hinh tring, tay,
elip téi gan hinh thoi, mét s6 co hinh dang khong
déu (Bang 2, Hinh 1).

a b
Hinh 1. Dic diém bao ti phan sinh (a, ¢, ) va dia dp (b, d. f) clia ndm Colletotrichum gay bénh than thu 6t
tai Péng Bing Song Hong (dai dién 3 nhom hinh thai Cl (a, b); C29 (¢, d) va C25 (e, f)

3.2. Pinh danh phén td nim

Do phan loai nim Colletotrichum chi dya vao céc
dic diém hinh théi da tao ra qua nhiéu sai lam do su
phu thudc cao ctia cic dic diém hinh thdi vao diéu
kién mdi trudng nén vai tro ctia phan tich phan ti da
ngay cang trd nén quan trong va dugc xem la chuin
vang trong phan loai nhém ndm nay (Cannon ef al.,
2000; Hyde et al., 2009).

3.2.1. Dinh danh phan tii dua trén gidi trinh ty
ving ITS

Vung lién gen ITS (internally transcribed spacers)
clia cum gen rDNA la mot trong cac viing gen phd
bién nhét dé nghién ciu da dang va phan loai nim
(Schoch et al., 2012). Vung gen nay ciing da tiing
dugc st dung d€ dinh danh ndm Colletotrichum
(Martinez-Culebras et al., 2000).

Dua trén dic diém hinh théi, 10 mau ndm (C1,
C4, Ce, C9, C14, C25, C26, C29, C30, C33) da dugc
chon giii trinh tu viing I'TS. Tt ca cdc mau gidi trinh
tu déu c6 chat lugng tot va co kich thude tit 529 dén
563 bp (Bang 3).

Két qua tim kiém trén Ngin hang gen bing phin
mém BLAST cho thdy 2 mau C25 va €30 thudc loi
C. truncatum. Trinh ty cGa tdm mdu con lai déu ¢
mic déng nhat trinh ty cao (tit 98 - 99%) véi céc lodi
thudc phiic hop loai C. gloeosporioides (Bang 3).
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Hinh 2. Phan tich pha hé dua trén trinh ty viing ITS
clia cdc mau ndm Colletotrichum thude phitc hop
lodi C. gloeosporioides va cac loai dugc cong bo
gay bénh thdn thu ot

Cay duoc xdy dung bang phuong phdp Neighbor-
Joining (NJ). Gid tri d cdc not la gia tri thong ké boostrap
duéi dang % (1000 ldn lap) (chi trinh bay cdc gid tri >
nguong tin cdy chung 75%). Ky ty T trong ngogc don la
mau dai dién loai (Type strain). Thanh ty 1¢ chi khodng
cach di truyén.
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Bang 2. Dic diém hinh théi ndm Colletotrichum gy bénh than thu 4t

Hinh thai

Dia ép
Mau sic, hinh dang

Mau nau dén nau dim; hinh tra'lg, té;eiip 16i

~ gan hinh thoi, mét s6 ¢6 hinh dang khéong déu
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gan hinh thoi, mét s6 ¢6 hinh dang khong déu
Mau néau dén néu dam; hinh tring, tay, elip téi

~_gin hinh thoi, mét 56 c6 hinh dang khong déu

Mau nau dén nau dam; hinh tring, tay, elip t6i
_ gan hinh thoi, mét s6 c6 hinh dang khéong déu
Mau nau dén nau dim; hinh tring, tay, elip tdi

_ gan hinh thoi, mét s6 c6 hinh dang khong déu

Mau nau dén nu diam; hinh tring, tay, elip tai

__gin hinh thoi, mgt s6 c6 hinh dang khong déu

Mau ndu dén néu dim; hinh tring, tay, elip toi

~ gan hinh thoi, mét s6 cé hinh dang khong déu

Mau nau dén nau ddm; hinh tring, tay, elip tdi
gén hinh thoi, mot s6 c6 hinh dang khong déu

Mau nau dén nau dam; hinh tring, tay, elip tai

gin hinh thoi, mot s8 c6 hinh dang khong déu

Mau nau dén nau ddm; hinh tring, tay, elip tdi
gdn hinh thoi, mdt s6 ¢6 hinh dang khong déu
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Phin tich pha hé duya trén trinh ty ving ITS
(Hinh 2) cting cho thiy 2 miu C25 va C30 thudc
cum loai C. truncatum dién hinh. Tuong tu nhu
phan tich BLAST, phan tich pha hé duya trén viing
ITS ciing cho thdy tdim mau con lai phan nhém trong
cum phiic hgp loai C. gloeosporioides.

Phan tich phan tit dua trén ving I'TS da chiing to
vung gen nay co thé xac dinh rét t6t mot s6 loai nhu
C. truncatum nhung khong du dé phan biét cac loai
thudc mét s6 phiic hop loai nhu C. gloeosporioides
(sensu lato) (Canon ef al., 2012).

Bang 3. Két qua tim kiém trén Ngan hang gen céac
- mau ndm Colletotrichum dya trén trinh ty vung ITS

Miu Kich
STT thudc Loai xdc dinh?
niam
(bp)' o
1 Cl 548 | C. gloeosporioides (sensu lato)
2 | C4 529 | C. gloeosporioides (sensu lato)
3 ‘ C6 548  C. gloeosporioides (sensu lato)
4 | C9 547  C. gloeosporioides (sensu lato)
!_ 5 ! Cl4 549  C. gloeosporioides (sensu lato)
] 6 | C25 | 556 | C. truncatum
] 7 | C26 560 | C. gloeosporioides (sensu lato)
8 C29 | 563  C. gloeosporioides (sensu lato)
9 C30 556 | C. truncatum _
10 C33 | 551 C gloeosporioides (sensu lato) |

Ghi chu:' Kich thude sau khi logi bo cdc trinh tu nhiéu
G 2 ddu san pham gidi trinh ti: ? Dyfa trén két qud tim
kiém BLAST; sensu lato (phiic hop loai)

3.2.1. Dinh danh phan ti dua trén gidi trinh ty
viung lién gen ApMat

Do viing ITS khong da phan biét cac loai thude
phtic hgp loai C. gloeosporioides (sensu lato) nén dé
dinh danh chinh xédc cdc loai thudc phiic hgp nay,
phan tich da gen (multigens) thudng dugc st dung
(Weir et al., 2012). Tuy nhién, gin diy, mét viing
lién gen khodng 900 bp (ApMat) nam giita 2 gen
Apn2 (ma héa Apurinic-apyrimidinic endonuclease
2, mot endonuclease stia chiia DNA, cit & vi tri
Apurinic-apyrimidinic) va gen MAT1-2-1 (ma hoa
yéu t6 qui dinh kiéu ghép cip) da dugc chiing to rit
hiéu qua nham phan biét cic loai trong phtic hop
loai C. gloeosporioides (sensu lato) (Silva et al., 2012;
Liu et al., 2015).

D¢ xac dinh chinh xdc danh tinh ctia 8 mau nim
da dugc giai trinh ty vang ITS (C1, C4, C6, C9, C14,
C26, C29, C33) va 1 mau s6 44 (c6 bao tti phan sinh
hinh tru, Bang 2), viing gen ApMat clia chiing da
dugc giai trinh ty ca 2 chiéu bang méi PCR. Tat ca
9 mau gidi trinh ty déu c6 chat lugng t6t va c6 kich
thude tii 894 dén 930 bp (Bang 4).

Phan tich BLAST va pha hé dya trén trinh tyj viing
ApMat (Bang 4, Hinh 3) cho thdy 2 mau C4 va C33
la C. siamense, 3 mau C1, C6 va C14 1a C. fructicola,
3 mau C9, C26 va C44 la C. gloeosporioides (sensu
stricto) va 1 méu C29 la C. aeschynomenes.

Bang 4. Két qud tim kiém trén Ngan hang gen cdc miu
nim Colletotrichum dua trén trinh tu viing ApMat

STT | My | RO | g i |
_ (bp)' |
1 Cl 915 C. fructicola |
2 C4 919 - C. siamense
3 Cé 910 C. fructicola
4 9 394 G gfueosplonmdes
(sensu stricto)
5 | Cu4 915 C. fructicola
. C2% 879 64 gfoeosgonmdes
| (sensu stricto)
8 C29 | 9_30 _ (& uesch_ynamenes
10 C33 | 919 | C. siamense
10 Cad 894 C. gloeosporioides

| (sensu stricto)

Ghi chu: ! Kich thitdc sau khi loai bé cdc trinh tu nhiéu
d 2 ddu san pham gidi trinh ty; > Dua trén két qud tim
kiém BLAST

Nhu viy, dya trén danh gia hinh thai va dac biét la
phan tich phan tt, it nhét 5 loai ndm Colletotrichum
da dugc xdc dinh tit mau 6t bi bénh than thu thu
thip tai Pong bing song Hong.

C. truncatum, trudc kia dugc goi la C. capsici
(Damm et al, 2009) la mot trong cdc loai
Colletotrichum c6 y nghia kinh té véi phé ky cha va
tinh gay bénh rit da dang.

C. fructicola 1a loai dugc phat hién dau tién trén
ca phé tai Thai Lan nam 2009 (Prihastuti et al., 2009)
va ctung c6 phé ky chi va phan bo dia ly rat rong
(Weir et al., 2012). Day la ldn diu tién, loai nay da
dugc phat hién thdy tai Viét Nam.

C. siamense cing la loai dugc phat hién thdy dau
tién trén ca phé tai Thai Lan nam 2009 (Prihastuti et
al., 2009) va ciing c6 pho ky chu rét rong (Weir et al.,
2009). Hién trang phén loai ctia loai nay kha phuic
tap. C. siamense (sensu stricto) va nhiéu loai gén gai
nhu C. communis, C. dianesei, C. endomangiferae, C.
hymenocallidis, C. jasmini-sambac, C. melanocaulon
va C. murrayae da dugc phan loai la cac thanh vién
ciia phiic hop loai C. siamense (sensu lato). Tuy
nhién, mét nghién ciu phan loai méi day nhat, dua
trén phan tich da gen, giao phdi chéo, hinh thai hoc
da két luan tat ca cdc loai trén déu la thanh vién cta
mot loai duy nhét 1a C. siamense (Liu et al., 2016).

.
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Day la lan ddu tién, loai nay da dugc phit hién thay
tai Viét Nam.

C. aeschynomenes la loai dugc dinh danh lai tu
C. gloeosporioides “f. sp. aeschynomenes” Lodi nay c6
phé ky chti va phan bé rat hep, mdi chi dugc cong b6
gay bénh trén cay dau dai (Aeschynomene virginica)
tai My (Weir et al., 2012). Pay la lan déu tién, loai
nay da dugc phat hién thay tai Viét Nam.

C. gloeosporioides (sensu stricto) c¢6 phé ky cha
kha hep, nhiém cha yéu trén cidy c6 mui. Ngoai ra,
loai nay ciing dugc phat hién thdy trén mot s6 cay
nhu xoai, nho, Ficus, Pueraria, che (Weir et al., 2012;
2013; Liu et al, 2015). Day la lan diu tién loai nay
dugc phat hién thdy tai Viét Nam.

IV. KET LUAN

Nghién ctiu nay da dinh danh chinh xic thanh
phin loai ndm Colletotrichum giy bénh thin thu
Gt tai Dong bang song Hong, It nhdt 5 loai da dugc
phat hién bao gém C. truncatum, C. fructicola, C.
gloeosporioides (sensu stricto), C. aeschynomenes, C.
siamense, trong d6 4 loai sau dugc ghi nhan lan diu
tién tai Viét Nam.
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Hinh 3. Phén tich pha hé dya trén trinh tu
viing ApMat ctia cac mau nam Colletotrichum
thuoc phiic hop loai C. gloeosporioides

Cay dudc xay dung bing phuong phdp Neighbor-
Joining (NJ]). Gid tri & cdc not la gid tri thong ké boostrap
dudi dang % (1000 ldn lap) (chi trinh bay cdc gia tri >
nguang tin cdy chung 75%). Ky tu T trong ngodc don ld
mau dai dién loai (Type strain). Thanh ty Ié chi khodng
cdch di truyén
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Identification of Colletotrichum causing anthracnose of chilli
in the Red River Delta

Abstract

Nguyen Duy Hung, Ha Viet Cuong,
Hoang Chung Lam, Nguyen Duc Huy

This study presents the identification of Colletotrichum infecting chilli in the Red River Delta based on the
morphological and molecular charaterization. The sequence analyses of Internal Transcribed Spacer (ITS) and
ApMat regions identified at least 5 species, including C. truncatum, C. fructicola, C. gloeosporioides (sensu stricto), C.
aeschynomenes and C. siamense, from chili samples collected in the Red River Denta, of which, the 4 latter species

are recognized in Vietnam for the first time,
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