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Abstract

n the world, powdery mildews fungi (PM) have been recorded to damage over 700 botanic species {Braun
and Cook, 2012}. Several PM species parasite on oaks Quercus sp (Takamatsu ef al, 2007) and para rubber
tree Heveae brasiliensis (Limkaisang et al, 2006} such as E. alphitordes, E. quercicola, E. extensa va E.
hypophytia, etc... In Vietnam, resine yield of para rubber iree could be reduced even 20% due to PM. This species
belonging to Erysiphe genus which has some morphological characteristics including conidiophore with single
chain, conidia with ellipsoid shape and size (length: width) () (30-)3542.5(-45) x 15-20(-22.5) um without
fibrosine, footcell with cylindrical shape with size {length: width) (37.5-)42.5-50 x 7.5-10.0 (-11.3) um, mycelium
bearng appressorium with lobe/lobed opposite/multilobed shapes; conidia germination with Pseudofdium type,
Extensitubus sub-type. Using pnimer pairs, HF 1/HR4 (this study), and NL1, NLPZ (Mori et al,, 2000) for cloning
and sequencing ITS and 28S rRNA regions of samples PM fungi HB1-HB6 and HB1-HB2, respectively from
provinces including Son La, Lai Chau, Binh Phuoc, Bong Nai, Ba Ria - Vung Tau, Dak Lak in Vietnam, obtained
sequences were registed in GenBanks with accession numbers (GA.) KM260698-KM260703 for ITS and
KM260680-KM260681 for 28S. Powdery mildews fungi on all samples from Vietnam belong to Erysiphe

group which sep from E. i from DNA with strong bootstrap

group

;alues support 100% and 98.1% in MP phylogenic trees based on analysing ITS and 288 rRNA sequences,

respectively.
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1. DAT VAN BE

Trén thé gioi, ndm phén trdng d& dwoc ghi
nhan gay bénh hai trén 700 loai thire vat (Braun
va Cook, 2012). Didu kién khi hau néng am la
nhan t8 ly twdmg cho sy phét sinh, phat trién
clia nhidu loai ndm phén trang. Nam phan trdng
g4y hai trén nhidu loai cay sdi & nhidu nudc
thudc Chau A, Chau Au va Bic My...trong @6
c6 cac loai nhw E. alphitoides, E. quercicola, E.
extensa va E. hypophylia (Takamatsu va cs.,
2007). Céac lodi nam nay cé thé gay hai rigng 1&
hodc déng thei trén nhiéu loai cy tréng kinh té
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quan trgng khac trong dé co cdy cao su
(Limkaisang va cs., 20G86).

Viét Nam 13 mét dét nwde c6 Khi hau nhigt
d@i g6 mua véi ddc trung mua nhidu, nhiét do
va d& am cao Ia didu kign thuan lgi cho bgnh
phin trdng thueng xuyén xut hién, gay hai
hang n&m trén nhieu loai ciy tréng khac nhau.
Cay cao su durgc trbng 1av doi & Viét Nam va
bénh phan tring da dugc ghi nhan gan day trén
rét nhigu viing tréng cao su trong ca nwéc. Bénh
thirdng gay hai 1a non, 14 banh té, tham chl gay
ryng 14 hang loat iam gidm kha ning quang hop
dan dén gidm n3ng sudt mi téi 30%. Bao W
n&m phén trdng dwoc hinh thanh trén cac b
phan bj nhidm bénh cila cay va dwgc phat tan
nhe gio rdi gay st 1ay nhigm thir cdp. Nam phdn
tréng trén cay cao su (H. brasiliensis) trudc day
thudng biét dén véi t&n Oidium heveas Steinm.

Sy hinh thanh giai doan hGu tinh
(teleomorph) vei cac déc didm cia qud thé
(cleistothecium) 1a mot chi tiéu quan trong dé
phén loai ndm phén tréng. Tuy nhién, trén thwc
t& khé cé thé tim thdy sv hinh thanh qua thé cia
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cdc loadl ndm phan triing & cac nurde thude ving
nhiét d¢i, trong d6 co Vit Nam. VI vy, viéc
nghién ciru phan loai nam phén tring theo chi
tiéu ndy theong it hodic hdu nhw khong dugc
phat trien & cac qude gia thudce ving nhigt doi.

Nhitng nam gan day sinh hoc phan t& &3
dwgc ap dung trong phan loai tac nhan gay bénh
trén thé gidi va & Vit Nam Bal bao nay cung
cép théng tin nghién clru cap nhat chinh x&c tén
loai ndm phan trdng gay hai trén c3y cao su &
Viét Nam trong nhirng nam gan day

2. VAT LIEU VA PHPONG PHAP NGHIEN CUU

2.1. Chudn bj ngudn nam

Céc mau ndm phén tréing gay hai trén ciy cao
su dugc tach bao ti tir vét bénh phén tring co
tridu trimg dién hinh trén 14 non thu thép tal mot
sé viing trong cao su & Viét Nam

2.2. Quan sat hinh thai hgc ndm phén tring

Canh bao (&, bao tk v tinh tir cac mau nim
bénh phén tréng trén 1a cao su twon droc tach ra
bing bang dinh trong, dinh trén lamen va duoc
dém s lwgng, bing quan sét duoi kinh hidn w
(KHV) tng herp & vat kinh 40 X. Hinh dgng, kich
thuoe clia bao tl, co hay kndng co fibrosine, cac
@c trung clia canh bao tl nhw hinh dang va
Kich thwde ciia té bao chan dé (TBCB), hinh
dang va vi tri cla gidc bam trén sgi ndm dugc
mb ta va ghi nhan. Trong mdi mau kiém tra, 100
bao t vé& tinh va 30 TBCH dugc do kich thude

Quan sat cic éng mam cia bao t vd tinh ndm

phén tréng dugc tién hanh theo phuong phéap cla
Hirata (1942). Lop vo bén trong cla ci hanh tay
v&i kich c@ 1 cm® duge tach ra bang dao, sau &
duoc gite trong cn 70° khodng 1-2 tudn vé trude
khi ding cho thi nghiem ndy mam cla bao ti vo
tinh nam phan trdng duoc rira dwd] voi nudc chiy
trong 2 gi&r. Lép mang bén trong cia v4 ¢l hanh
tay sau do bi loai nuéc dur thira bing gidy loc, va
duoc ching nhiém v6i bio tr vé tinh ndm phin
trdng bang cach dp nhe bé mat i4 bi banh 1an.
Tiép theo, Iop v6 cii hanh nay dugc dat ndi trén
dia petr chira nworc cat knlr trung va [ & cac mig
nhiét a5 20, 25, 30° C cho quan sat dugi KHV &
ghi nhan déc diém cia dng mAm bao tr vo toh
sau 4, 8, 8, 10, 12, 24 givr.

2.3. Lay bénh nhéan tao

Pé xac dinh tac nhan gay bénb, viéc lay bénh
nhan tao dwoc tién hanh trong didu kigén nha legi
trén cay cao su gibng PB260 2 nam tudi, tréng
béng gidm canh_ Lay bénh bing phuong phap
quét bao ti¥ 1&n 1a 5-7 ngay tudi sach bénh.

2.4, Tach chiét ADN

DNA tbng thé (gDNA) cla ném phén tréng
duge tach chiét tie bao & vo tinh conidia clia &
m&u ndm phén trdng trén 14 cay cao su thu dugc
& 6 bnh: Son La, Lai Chau, Dak Lak, Binh
Phudc, Ddng Nai va 8a Ria — Vang Tau, bing
DNAeasy Blood and Tissue Kit (QIAGEN) va
dwoc so sanh véi cac mau ndm phéan trdng 98
dwgc cong bé trén thé gisi. (bing 1).

Bang 1. Ngudn vat liéu ndm phin tréng trén cay cao su va cic cdy ky chu khac dwge sir dung

cho phan tich cay pha hé va DNA

ion numbers (Vién BVTV, 2014)

N s ki ot ’ N Database
Nhém CI'\'l;:g" r:‘m Ciy ky chiy Bja dler.n va thél lso:lalel accesslonno,  |Thl Iy tham ko
PRSNUSM [ Teniatinn | Ten udngvizt gen vouehenne: s 285

A E. quercicola | H. brasihensis Cagsu SonLa, Vietram 2013 | HB1 KM?260696 | KM260683 | Nghin clru nay
A £. quercicola | H. brasiliens’s Caosu LaChéuViram 013 | hB2 KM260699 | KM2606B1 | Nghién cleu nay
A E. quorcitala | H. brasibensis Caosu | BoPhudc Viram 14 HB3 KM260700 Nghign ciru ndy |
# | E quercicols | H brmshenss | Caosu  |DhgNaVeramX0t4|  HBA | KM260701 Hghién cieu o
A E queiticola | H brasihensis Caosu iy Ta Vieham 2014 HES KM26G702 Hgh:én clku ndy
A € quercicola | H. Brasiensis Caosu ' DicLak Velnam. 2014 HE6 KM260703 Nghien clru nay
A E. quevcicola | H. brasiensis Coosu | Brazil MUMH2419 | AB193607
A E quercicola | M. brasibensis | _ Caosy Thailand MUMH2602 | AB193589 | AB197138
A E quercicals | H. brasifansis Caosu Brazi MUMH2418 | AB193606
A E. quercicols | Qwervussp. _|Cay thuge ohi sdi Iran MUMH3242 | ABPO?693 | ABZ92693 |Takamalsu,S. 2007
A E quercola | H. brasifansis Caosu Malaysia MUMHZ545 | AB193588 | ABt97132 [Limkaisang. 5., 2008
A E. quercicola | A formis Keo 14 tram Thaj Lan MUMH1805 AB237831 [Limkaisarg.S., 2008)
A £ querticola | A auriculformis Keo 13 tram Malaysia MUMH2546 AB237830 [Limkaisang S, 2006
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P P er i Database
Nhom i:::%:’" Cay by chit Bia didmva thir SO | accassionno.__[TaiRgutham ko
9 [“Tenmatnh_ ] Tenténgvier sian vousherne. i 285
A £ quercicola | A mangum keo tan bworng Nhat Ban MUMH1183 AB237834 [Limkaisang,S., 2006,
A £. quercicola B, oreflana Didy nhupm ThatLan #UMH3230 ABZ37818 Limkaisag 3., 2006
A E quercicola_| A oceidentale | Baoign hot Tanzania MUMHT81 AB237814 |Limkaisang,S., 2006)
A £ querticala Q. ciispula Sdi Toyama, MUMH1956, | AB292691 | ABZ92691 |Takamatsy,S., 2007
ihat Ban HAL 1968 £
A £ quercicola | Quercussp. [Caythugchosdi  Phetchabun, MUMH3228, | AB292692 | AB292692 [Takamatsu,S., 2007|
ThaiCan HAL 1976 F
A E. quarcicols Q. somata Soi Shiga, NhatBan | MUMH3796, | AB292694 | AB232684 |Tekamalsu,S., 2007
HAL 1974 F
A £ quarcicola C. tmon Chanh tay East Timor VPRI30172 AB237818
A € quercicola | G, refreudate Qujt East Timor YPRIIT, AB237819
A E. quercicola M. indica Xoai Thailand MUMHI267 AB237827
B E._siphitordes Q sarrata 501 Nhét Ban MUMH1160 | AB292695 | AB232695
B E._alphitoides Q. robiur Sbi chau Au Nyon, Thuy S§ | MUMH1143 | AB257431 | AB257431 {Takamatsu,S., 2006,
B E. aiphitoides Q petreea | S0 frcxuvi\u Geneva, Thyy 7 | MUMH1448 | AB257435 | AB257435 i Takamatsu,S., 2008
vaTibu A
B E. alpdoides Q. robur i chau Au Banloche, MUMH3169 AB292702 | Takamatsu,$., 2007
Argentina
B E. alphitoides Q. serrala S Ehime, MUMHS50 | AB292707 | AB292707 |Takamatsu,S., 2007
Nhat Ban
B E_olphiloides | Q mongofca Sot Mongolan Nhat Ban MUMH242 AB237811 [Takamatsu,S., 2007
B E alphitoicfes | Quercussp.  [Caythudc g so1 Vicioria, MUMH3Z50 AB292704 (Takamatsu,S., 2007
Australia
B E. aiphiloides | Quercussp. |Cay thudc g s Victoria, MUMH3259 | AB292705 ( AB292705 |Takamatsu,S., 2007,
Australia
B | E elphioides | O robur Sbi chau Au Ah MUMHIG0 AB237512 |Limkaisang,S., 2008
Nhomkhag E. abbreviala 0 faicale  [Clystiddmén|  Tennessee, MUMH3730 | AB271785 | AB271785 |Takamalsu,S., 2007)
choe 288 var. pagodifalia nam McMinnwil, My
(Qut-group)
homkhae  E gheines D, oxyphylium | Cay dau dai NhatBéan MUMHS2 AB0159827 (Takamatsu,S., 1998
cho [TS
homkhad E giycines | A. edgsworthi | Céy lwu dién NhatBan MUMHS6 AB015934 |Takamatsu,S., 1999
cho ITS var. japomica | thude ho dgu

2.5. Phan Gng PCR (Polymerase Chain
Reaction)

Phan ¢ng PCR nhan vang ITS dung cép mbi

chung HF1
. (5-GGATCCTCGTAACAAGGTITCCGTAG-

3y HR4 (5-CTGCAGCTCCGCTTATTGATA
TGCTT-3) (dwoc tao ra trong nghién clru nay).
Phan tng PCR déu tién (ther nhat) dwoc siv dung
1am khuon cho phan tng PCR tiép theo. Phén ung
PCR d3u tién dure thir hign trong tube 0,5ml vori
t8ng thé tich phan &ng 20ul, 0,5 um mai loai méi
xubi va nguoc (déu dwoc chudn bj & ndng &%
20uM), 10ul Taq polymerase Master mix (TaKaRa,
Tokyo), 4,0ul nuée cét‘z 1&n khi¥ tring dd H,O va
5,0ul DNA ndm phén tréing va duoc tién hanh dudi
cac qidu kign chu inh nhiét trong may PCR

thermal cycler SP {Takara, Kyoto, Japan) nhw sau.
khdi dau bién tinh & 84°C trong 3 phut; theo sau 1&
30 chu k¥ (bién tinh & 94°C trong 30s, gén méi &
§8°C trong 30s va téng hop sqi & 72°C trong 48s.
Phan tng duge két thic & 72°C trong 10 phit.
Phan ¢?ng PCR tiép theo (th(r hai) duoc tién hanh
trong tng thé tich 30ul bao gdm 20ul Tag PCR
Master Mix, 1,0 ul m3i loai primer (néng d6 20uM),
nudc cat tinh sach 2 1an ddH,0 5,0 ul, and 3,0 ul
khubn ta sén phém clia phan &ng PCR dAu tién.

Vung D1 va D2 cliia gen 285 rRNA dugc
nhan 1&n bang phan tng PCR ddu tién (thk nhat)
st dung cac c¥p primer PM3 (5-
GKGCTYTMCGCGTAGT-3')

{Takamatsu va Kano, 2001y Twi4 (5-
GCTATCCTGAGGGAAACTTC-3') (Mori va cs,
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2000). Phan (rng PCR dau tién dugc thuc hién
trong tube 0,5ml v&i tdng thé tich phan imng
20ul, 0,5 um méi loai mdi xudi va nguec (ndng
d¢ 20uM), 10ul Tag polymerase Master mix
{TaKaRa, Tokyo) va Sul gDNA ndm phén tréng,
duge tién hanh dudi cac didu kién chu trinh
nhiét trong may PCR thermal cycler SP {Takara,
Kyoto, Japan) nhw sau: kh&i ¢4u bién tinh &
94°C lrong 3 phut theo sau fa 30 chu trinh
PCR (bién tinh & 94°C trong 30s, gén mdi &
50°C trong 30s, va tdng hep s@i & 72°C frong
54s). Phdn ung dwgc két thic & 72°C trong 10
phat. Phan rng PCR tiép theo (th(r hai) dugc
nhan 1én béng c@ip nested-primer NL1(5-
AGTAACGGCGAGTGAAGCGG-3')TW14
{Mori va céng s, 2000), thrc hign trong tube
0,5ml véi tdng sb thé tich 30ul, bao gbm 20ul
Tag PCR Master Mix,1.0 ul mdi loai primer
{néng 4o 20uM), dd H,0 2.0 ul va 6.0 ul of
gDNA 1a san phdm cla phan (ng PCR déu
tién, véi chu trinh nhiét trong tw nhu trong
phan Gng PCR thir nhat.

Céc $an pham PCR duo¢ phan tach trén 2%
agarose gels trong 1% TAE buffer b&i dién di
electrophoresis, nhum mau bding nhing ngép
trong dung dich 1% TAE chira Ethidium Bromide
hoic Green safe trong 30 phut. Céc gigi bang
chira cic doan gen mong muén tr san pham
PCR dugc nhin thdy duwéi dén cyc tim séng dai,
sau khi chyp anh dwgc cét, tinh sach béng sl
dyng QtAquick Gel ExtractionKit (QIAGEN), nhwr
dwoc miéu ta theo hudng din cba nha san xuét.

2.6. Giai trinh tip va phén tich trinh ty

B8 gidi ma (sequencing) ving ITS rDNA, ¢a
hai chiéu clia doan gen déu duoc gidi ma st
dung cép primer cho phan &ng PCR thir hai, HF1
va HR4 duge nhic G&n & trén, trong khi cap
primer N1, NLP2 (5- GGTCCCA
ACAGCTATGCTYCT-3) (Mori va cdng s, 2000}
dwgce st dung a8 gidi ma viing 28S rDNA.

Cac doan nucleotide cta sén phdm PCR sau
cing, phan trng PCR thir hai, sau khi tinh sach,
duoc gk di gidi m& tai First Base Co.
(Mafaysia/Singapore), Macrogen Co {Korea).

Trinh ty gidi ma dugc 18p rap tdng hop tir két
qud gidi m& 2 chidu bing st dung phin mém
DNAstar Lasergene 11 Core Suite sofiware
{http:/Awww.dnastar oorm-allproduds aspx). Diing
BLAST, NCBI ¢ tim kiém chudi teong déng cao
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98-100%. Sau d6, sir dung ClustalX package
{Thompson va cong sy, 1997) dé can trinh ty
(align) c4c chudi nucleotide viing ITS hodic 28S cc
loai ndm phén trdng xéc dinh duwec trang nghien
clru nay véi cac chudi (sequence) ctia ndm phén
tréng dwoc tir DDBJ database.

Trinh tw ¢ac chudi dugc cén (alignment) sau
d6 dwoc nhin, sang loc, cit gon, tién hanh trong
MEGAS.2.

Céc cay phan loai dat dugre tir data, sl dung
phwong phap phan tich maximum parsimorny
(MP). Phan tich MP dugc tién hanh trong PAUP
40 b10 (Swofford, 2002). Cac nhénh voi gid
boostrap dwge kidm tra béng bootstrap (BS)
analysis (Felsenstein, 1985), v&i 1000 Ian I3p si
dung cac didu kién i wu clia stepwise addition
duroc dat trrére.

Céc ma GenBank cho trinh ¢ ving ITS va
28BS c¢lia cac mAu ndm phén tring gay bénh tran
cdy cao su tir nghién clru ndy va trén cac cdy
tréng khac trich dén tir Database dwoc thé hign
trong bang 1.

3. KET QUA NGHIEN CIFU VA THAO LUAN

3.1. Bic diém hinh thai ndm phin tring
trén ciy cao su & Viét Nam

Ném bénh phén tréng chd yéu gay hai teén 14
non, [4 banh té clia cly cao su. Vét bénh mau
tréng & ca hai mét 14, co thé gay bién dang 14 va
g4y rung [a non hang loat, [am gidm kha nang
quang hep dan dén giam néing sudt ma tai 30%.
Soi ndm bénh c6 mau tréng trong, phat sang,
ngodn ngéo, ¢6 canh bao tr phan sinh moc
vudng goc v sot ndm, dang don, t& bao chan
dé (TBCB) hinh try c6 chidu dar: chidqu rdng =
(37,5) 42,5-50 x 7,5:10,0 (-11,3) um, hiu hét
duge theo sau bdi 1 1 bao nhd hon, hiém khi cb
161 2 t€ bdo. Bao t vd tinh co chidu dai: chidu
rong = (30-)35-42,5(-45) x 15-20 (-22,5) um,
co ty 18 dai : réng (1,8)2,0-2,3; bao tl¥ vo tinh cb
hinh trirng {ovoid), khéng cb fibrosin. Sqi ném c6
giac bam (appressoria) dang thity, hai thay mec
dbi dién ho3c da thly (lobeflobed
opposite/multiobed). Bao tir v6 tinh niy mam
theo kigy P, jum dang Ext Can
cir vao dic didm hinh thai so sanh véi khoa phan
loai moi nhat vé hinh thai cla ndm phan tréng
theo Braun and Cook, 2012, ndm phén tréng gay
hai trén cay cao su & Viél nam thugc chi
Erysiphe (hinh 1).
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Hinh 1. Mt s6 dic didm hinh théi cita ndm phén tring gay hai trén cay cao su & Viét Nam.
A, B, C: trigu tring bénh ndm PT trén c&y va I4 cao su; D: giéc bam dang thily moc déi dién trén sgi ném PT
dupe danh gig béng vong tron mau tréng; E- Canh bao tir don cia ndm PT trén 14 cao su véi TBCH c6 chidu dai
va rfng duwe dénh diu bing mai tén 2 chiéu mau tréng: F: Bao ti vé tinh ném PT trén cao su ndy mam theo
kiéu Pseudoidium, dang Extensitubus dugc dénh déu béng vong tron mau tréng

3.2. Lay bénh nhan tao

Tinh gay bénh cta ndm phén tring dugc
xac dinh théng qua céc thi nghiém ching
nhiém bang cach &n nhe céac & cao su bj
bénh |&n cac |4 non 5-7 ngay tudi ctia 10 cay
cao su 2 nam tudi, gibng PB260 (Dak L&k).
Muei cay teong ty khéng duge ching nhiém
dwoc st dyng nhw 12 @i chiing am (hinh 2).
Céc céy dwoc duy tri trong nha lwéi Vién
BVTV & 20 dén 25°C. Cac la dwoc ching

nhim phat trién triéu chirng sau 7-10 nga
v6i ty |6 bénh la 70% trong khi cac cay ddi
ching khong xuét hién triéu ching. Ném
bénh cé mat trén céc 14 bj ching nhidm cé
cac dac didm hinh thai hoc tuong ty nhe ném
benh trén la cay cao su cla nguon lay ban
dau va cho két qua klem tra xac dinh chlng
bang ky thuat PCR giéng nhau (E. quemcola
S.Takam & U.Braun), dap (ng du yéu céu
ctia chu trinh Koch.

Hinh 2. Lay bénh ndm phén trdng nhan tao trén cay cao su trong nha lwéi Vién BVTV, 2014
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3.3. PCR xac dinh nim phén tring trén cay caosu
Két qua chay PCR cho anh duoc minh hoa & hinh 3 dwéi day.

100bps
ladde, FB1 HB2 HB3

HB4 HBS5

—_—

100bps
ladder

600bps

100bps HB6 HB7
ladder

e

1kb
ladder

HB1 HB2

900bps

Hinh 3. Minh hoa két qua PCR: A, B, C. nhin viing ITS; D. nhan viing 288
clia nim phén trng trén cay cao su & Viét Nam, Vién BVTV, 2014

3.4. Nguon vét ligu ndm phan tring ding
cho phan tich cay pha hé ITS va 28S

Céc trinh ty ving ITS cla ndm phén tring
trén cac mAu cao su HB1-HB6 lan luot lAy tir
Son La, Lai Chau, Binh Phuéc, Déng Nai, Viing
Thu, Dak L3k voi GenBank accession (GA.) tir
KM260698-KM260703 va céc trinh ty ving 288
ctia ndm phén trdng trén cdc méu cao su HB1-
HB2 voi GA. KM260680-KM260681 cing voi
cac trinh ty khéc dugc I8y te trong Database
dwec ghi lai trong bang 1.

3.5. Phan tich cay pha hé ITS

Sau trinh ty vang ITS cia 6 mau ndm phén
lrang trén cady cao su, thu duoc tir céc vung
trdng khéc nhau & Viét Nam, dugc can chubi
véi 17 trinh ty ving ITS cda ndm phén tréng
trén cdy cao su va cac cay ky chi dat dwoc tr
DNA da'tabasesA Céc trinh ty ITS cla nim
phén tréng E. glycines trén cay ky chd D.
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oxyphyllum, GA. AB015927, va trén cay ky chi
A. edgeworthii, GA. AB015934 cia Nhat Ban
‘dugc st dung nhw Nhém khéc (outgroup). Can
chudi cac trinh ty bao gdm 23 taxa va 577
character, trong d6 33 character (twong duwong
voi 5,72%) la thay ddi va 64 character
(11,09%) chia thbng tin cho phan tich tién
héa. Phan tich MP, st dung PAUP, céy pha hé
tét nhat co thé tim dwoc 1a cay sb 2, c6 cac
théng sé bao gém chiéu dai cay = 105, Cl =
1,000, RI = 1,000, RC = 1,000 va Hi =0,000.
St dung phwong phap Heuristic search véi
Branch-swapping algorithm, tree-bisection-
reconnection (TBR) véi 1000 &n lap, da tim
duoc gia tri bootstrap clia cac cum trong céy
pha hé dwoc trinh bay & hinh 4.

Phan tich cay pha hé dwa trén cac trinh ty
viing ITS ctia nm phén tréng trén cay cao su &
Viét Nam va thé gioi cling nhu trén céac cdy ky
chi khéc dwgre chia thanh 2 nhém chinh.
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Hinh 4. Cay pha hé MP, PAUP 4.0 dya trén phan tich viing ITS céc lodi nam phén tring gay hai
trén cay cao su & Viét Nam treng so sanh v&i cac ky chi trén thé gidi, (Vien BTV, 2014)

Nhém A véi gid tri bootstrap rét cao 99,8 bac
gdm mét nhém phy (sub-group) chira tat ca céc
mé&u phén trdng trén cay cao su (H. bras:llens:s)
thu dugc & cdc viing trong khac nhau clia Vigt
Nam va phén tring E. quercicala trén cdy cao su
& Malaysia, GA. AB193588, & Brazil, GA.
AB193606, AB193607, & Thai Lan, GA.
AB193589, c4c maAu ndm phin tréng E.
quercicola trén cay thude ho séi (Quercus sp. ) &
Iran, GA. AB292693, trén cay sdi (Q. crispula) &
Nhat Ban, GA. AB292691 vén gia 1r| bootstrap
64,2 cing v&i céc méu ném phan tréang E.
quercicola trén ciy sdi (Q. semata) & Nhat Ban,
GA. AB292694 v trén céy thude ho sbi (Quercus
sp.) & Thai Lan, GA. AB292692.

Nhom B vé&i gia tn bootstrap 76,0 bao gom tat
c& cac mau cda nim phén trdng E. alphitoides
trén cic cly xodi (M.indica) & Australia, GA.
AB237795, AB237798; trén cay thugc ho sdi
{Quercus sp.) & Australia, GA. AB292705, trén
cly sbi (Q serrata) & Nhat Ban, GA. AB292695,
AB292707 va trén cay sdi chau Au (Q. robur),
GA. AB257431, clly séi chau Au va tidu A (Q.
petraea) & Thyy S§, GA. AB257435.

Nham A, Nhém B va Nhém khac (outgroup)

dwoce phan tach nhau béi gia tri bootstrap 100.
3.6. Phdn tich cdy pha hg 288

Hai trinh t¥ ving 28S cia ndm phan tring
trén cay cao su, thu dugc tir Vigt Nam, véi GA
KM260680- KM260681, duorc can chudi voi 23
trinh tw ving 288 cua nam phén tring trén cac
cay ky cha dwcyc 4y tip DNA databases. Trinh ty
vung ZBS cua nam phén trang E. abbreviata trén
chy sbi do mign Nam cla My {Q. falcata var.
pagodifelia), GA. AB271785 dwoc st dung nhu
Nhém khac (outgroup). Can chudi cac trinh tu
bao gdm 25 taxa va 805 character, trong d6 16
character (twong dwong voi 1,.98%) la thay dbi
va 33 character (4,1%) chira thang tin cho phan
tich tién héa. Phan tich MP, si¥ dung PAUP, s6
cac cay pha hé dat duoc két qué la 286387,
trong do cay pha hé tét nhét co thé tm dugc 12
cay sb 1, c6 cac théng sb bao gbm chidu dai cay
= 53, CI = 0,9623; Rl = 0,9833; RC = 0,9462; H
=0,0377. S dung phuong phap Heuristic search
voi Branch-swapping algorithm: tree-bisection-
reconnection (TBR), vél 1000 1an 13p, da tim
dwore gia tri bootstrap clia cic cum trong cay phd
hé dugc trinh bay & hinh 5.
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Hinh 5. Ciy pha h¢ MP, PAUP 4.0 dya trén phén tich viing 288 cac loai ndm phén tring gy hai
trén cdy cao su & Vigt Nam trong so sanh véi cac ky chii trén thé gi®i, Vign BVTV. 2014,

Céac loai ndm phén tring trong cdy pha hé
dya trén phan tich céac trinh ty viing 288 cla
ndm phin tring trén cly cao su & Viet Nam va
thé gi¢ri cling nhue trén céc cdy ky chii khéc duge
chia thanh 2 nhém chinh.

Hai m&u n&m phén tréng trén cay cao su cla
Viét Nam, HB1, HB2 va méu ndm phén tréng E.
quercicola trén cay cao su clia Nhat Ban, GA.
AB197136, 1ao thanh mdt nhém phu vé&i gia tri
bootstra: cao 99.7. Nhém phy nay cling voi
nim phan tring E. quercicola trén cly quyt {C.
reticulata) & East Timor, GA. AB237819, trén
cay dao 16n hdt (A. occidentale) & Tanzania,
GA. AB237814, trén cédc cdy keo la tram (A,
auriculiformisy va trén cdy didu nhudém (B.
orelfana) & Thai Lan, GA. AB237831, AB237816
tao thdnh mdt nhém phy véi gid tri boostrap
65,4; tiép dén cong voi ndm phan tring £
quercicola trén cly keo tai Wwong (A. mangium)
& Nhét Ban, GA. AB237834, trén céy chanh tay
(C. fimon) & East Timor, GA. AB237818, trén
cly xodi & Thai Lan, GA. AB237827, trén cay
keo 14 tram (A, aunculiformis) & Malaysia, GA.
AB237830 tao thanh mét sub-graup Ién hon véi
gi4 tri bootstrap 79.8. Ndm phén triing trén cac
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méu nay cing v&i ndm phén tring E. quercicola
trén cé4c cdy sbi (Q. serrata va Q. crispula) &
Nhat Ban, GA. AB292694, AB292691, trén cay
thuc ho sbi (Quercus sp.) & Iran va Thai Lan,
GA. AB292693, AB292692 tao thanh nhém A,
nhom ndm phén tring E. quercicola vé&i gid tri
bootstrap 57,6.

Nhém B bao gbm tit cd céc méu ciia ndm
phén trdng E. alphitoides trong d6 1 méu trén cay
53 Mongolia (Q. mongolica), 2 mAu trén cay sbi
(Q. serrata) cOa Nhat Ban véi GA. Hn fuot 13
AB237811, AB292707, AB292695; 2 mau trén
cay thuge ho sbi (Quercus sp.) clia Australia, GA.
AB292704, AB292705, 2 miu trén cay sdi &
chau Au va tidu A (Q. petraea va Q. robur) clia
Thuy Sy, GA. AB257435, AB257431; 1 mAu trén
cay sdi chdu Au (Q. robur) clia Argentina, GA.
AB292702 va 1 mu clia Anh, GA. AB237812 véi
gid trj bootstrap 68,4,

Nhom A gdm cac mau ndm phén tréng £
querticola dugc tach bigt béi nhém B gbm céc
mau ndm phén trdng E alphitoides va nhém
khae v&i gia trj bootstrap cac 98,1.

N&m phén tréng E. quercicola, dang vé tinh
P anacardii, trén cay cao su (H. brasiliensis)
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fnwoc day cé tén 1a Oidium heveae Steinm. Vi
chira xéc dinh duoc giai doan hiru tinh d& phan
logi ndm va thoi didm nay khoa hoc ciing chra
4p dung dugc CNSH chwa dwgc ap dung dé
phén loai ndm phén tréng da trén trinh tw gen
ITS. Do vay t4c gia U. Braun, 1987 43 xép nam
phan trang nay vao Iép Oidium. Ngoai ra, ndm
cdn oo thé gdy bénh trén cdy didu (A
occidentale), cay didu nhuom (B.orelana), cay
cam quyt (Citrus spp.), cay xoai (M. indica), va
Acacia spp., lan rdng trong c&c ving phigt déi
v& ban nhigt d&i chau Phi, chau A va Nam My.
Dang vé tinh clta ndm phén tring E. quercicola
c6 cac bao t& hinh trirng hodc hinh ciu co
chidu dai: chidqu rong 25-40(-45)x12-22um, 1y I&
déi rng 1,5-2,3, hdu hét < 2, TBCP hinh try cb
kich c& 20-40x7-11um, thang hodc cong tai
chan day, dugc theo sau bdi 1-2 té bao, ngén
han (Braun va Cock, 2012).

Nim nay, v& méat hinh thai rit gan véi ndm
phén tring £. alphitoides s. str. nhung phan biét
b&i c6 cAc gidc bam cla qud thé ngan hon, E.
alphitoides truére kia dwge xéc dinh 14 dugc tim
thdy trén cay sdi, cdy xoai,... va ching nay cé
thé géy hai riéng biét hodic ddng ther vei céc
chiing ném phén tréng khéc nhw E. quercicofar,
E. hypogena, E. epigena, vv... trong nghién ctru
clia Takamatsu va cing sy (2007). Ngodi ra, E.
alphitoides var. chenti dugc b4o céo lin dau
tién nhwr M. alphifoides var. chenii b&i Braun
(1982:139). Ching nédm phén tréng nay trén cay
Q. chenii & Trung Quéc khac E. aiphitcides var.
alphitoides trong c4c gidc bam dai hon (1-)1.5-
2.5(-3) l&n cling nhw dwéng kinh cla qua thé.

Trong t4t ca cac phan tich tién héa duec tién
hanh béi Takamatsu v& es. (2007), E. alphitoides
s. lat. trén cay Q. phitiyraecides thiét 14p cac cum
tach bigt khdi cum E. quercicola dugc hé tre bdi
gia trj boostrap (60-65%). V1 vay, trong sy vang
mét cia di lieu vé& chudi trinh tw hay qua thé, rat
kho dé& phan biét £, quercicola khéi E. aiphitoides
vl dang vo tinh ciia hai ching ndm phén tréng
ndy rét gibng nhau (Braun & Cook, 2012).

Dic bigt, cay phd hé dya trén phén tich cac
trinh ti ving ITS @ chi ra rAng ném phén tréng
trén cy cao su & Viét nam thufc ve nhom E.
quarcicola tach bigt khdi nhém E. alphitoides tie
DNA database v&i gia tri bootstrap cao 100 %
trong phan tich MP.

Bén canh d6, cay pha h¢ dya trén phan tich
cac trinh ty cia ving D1/D2 cla gen 285 rDNA
ném phén tréng trén 2 m3u dai dién HB1 va HB2
da dwgc thye hign dé 1am rd hon vj tri phan loai

clia ndm phén tréng gay hai trén cay cao su vi
ngay ban thén trinh t viing ITS cia hai chling
nam E. querciccla va E. alphitoides c6 4% twong
déng rat cao. Mot lan nira, két qua tir cay pha hé
dura trén phén tich ving 285 da chi ra rang ndm
phén tréng gay bai trén cay cao su & Viét Nam
thudc vé cum E. quercicola, tach bigt khéi cum E.
alphitoides v&i gia tri booistrap cao 98,1 % trong
phéan tich MP.

4. KET LUAN

Bang ky thuat sinh hoc phén 1 da xac dinh
dugre ndm phén tring gay hai trén cay cao su &
Viét Nam Ia lodi E. quercicola $.Takam &
U.Braun.
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XAC DINH PHYTOPLASMA NHOM 16SRII-A GAY HAI TREN CAY SAN
TAIDONG NAM BO BANG KY THUAT PCR, RFLP

Molecular Identification of a 16Srll-A Phytoplasma Associated
with Witches’ Broom Disease of Cassava in South Eastern Region

Nguyén Birc Thanh', Trinh Xuin Hoat, Mai Vin Quan’ va Ha Viét Cuomg®

Ngéy gun bai: 10.3.2015 Ngay chap nhén déing:15.4.2015

Abstract

In recent years, witches' broom discase of cassava is one of the most seqous disease in the South Eastern
region. The infected plants showing typical witches’ broom symptoms were chserved on cassava. small leaves,
yellowing and formation of excessive buds. Total DNAs were extracted from the symptomatic and the
asymptomatic cassava plants. Using universal primer P 1/P7 followed by R16mF2/R18mR1 by nested polymerase
chain reaction assay to detect the p of phy in sy ic cassava plants. No amphfication
products were obtained from templates of asymptomatic. PCR products were sequenced directly and the resutt of
BLAST search in the GenBank confirmed that the nucleotide sequences had 99% identity with several members
of the peanut witches’ broom group. fotual restrichon ﬂagment length polymorphism pattemn and phylogenetic

analysis showed thal ph a with d

d cassava plants belongs to the subgroup A of the

peanut witches' broom group. This is the first report of a 16SAI-A phytoplasma infecting cassava in Vietnam.
Keywords: 16Sril-A, cassava. vitual RFLP, witches' broom.

1. DAT VAN BE

Bénh phytoplasma gay hai trén cly sén
{Manihot esculenta) 1a mét trong nhung nguyén
nhan quan trong 1am gidm sut ning sut va chét
lrgng san anh huung dén lgi ich cia ngudri
trbng san tai nhigu ving trén thé glm Tai V'et
Nam, ¢y san bj bénh chdi réng giam nang suét
tr 10-30%, ham lwong tinh b6t giam tr 20-30%
(Nguyén Khug, 2011). O Brazil, tai mdt s ving

1. Nghién clru sinh, Hoc vién NOng nghigp Viét Nam;
2.Vién Bao vé thye vat;
3 Khoa Nong hoc. Hoc vién Nong nghigp Viét Nam
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tréng san thude phia déng bic nudc nay, ty 18
cay sén bj bénh chéi rbng 1&n dén 85% va lam
gidm nang suét ¢l dén 70%, tham chi nang sult
cd gidm st dén 90% cdng da dugc ghi nhan
(Lozano, 1992). Bgnh phytuplasma gy hai trén
cy sén duoc ghi nhén 1An dau & Brazil va phia
nam Mexico. Lic G6, nguyén nhan gay bénh
dugre xac dinh fa do MLOs (phytoplasma) gay ra.
Dya vao ving gen ™DNA ma héa 165 rRNA
(RNA ribosome), phytoplasma xac dinh duoc
thuge nhidu nhom khac nhau bac gdm nhém
168 (Davis ef al.. 2005). 165l (Arocha ef al.,
2008b) va 168l (Alvarez ef al.. 2009; Fldres et



