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Abstract 

In the world, powdery mildews fungi (PM) have been reconded to damage over 700 botanic species (Braun 
and Cook, 2012). Several PM species parasite on oaks Quercus sp (Takamatsu ef al., 2007) and para njbber 
tree Heveae brasiliensis (Limkaisang e( al, 2006) such as E. alphitoides, E. quercicola, E. extensa v i £. 
hypophylla. etc... In Vietnam, resine yield of para oibber tree could be reduced even 30% 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) (lAv) (30-)35-42.5(-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 
beanng appressorium with lobe/lobed opposlte/mullilobed shapes; conidia germination with Pseudoidium type, 
Extensitubus sub-type. Using pnmer pairs, HF1/HR4 (this study), and NL1. NLP2 (Mori e( a/., 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, Dong 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 
quercicola group which separates from E. alphitoides group extracted from DNA database with strong bootstrap 
values support 100% and 98.1% in MP phytogenic trees based on analysing ITS and 28S rRNA sequences, 
respectively. 

Keywords: Erysiphale. Erysiphe quercicola. Hevea brasiliensis. Phylogenic tree, powdery mildews. 

1 . D A T V A N D £ quan trpng kh i c trong dd ed c i y cao su 
.„ . \^A . , . L ,_>. ̂ i - - - u- (Limkaisang vies., 2006). 

uJ'^l '^u!.^?!; " ! T P-̂ nn . * ' f S. I T ^ Vidt Nam l i mdt dit nudc cd khi hiu nhidt 
"J ;̂? ^^J o^ ' Io.^^l f "Ji'^^K^'K*'^'';;^ ' f "̂.S -J î gi6 mua vdi dgc trung mua nhllu. nhidt dd v i Cook, 2012). Oilu kidn khi hiu ndng i m l i ^^ ^^ - ^ ^ ^ ,^ ^-^^ ^^^^ t^^^^ ,^i f̂,̂  ^dnh 
nhin t l ly tuang cho sp phit sinh, ph^t tnen ^ ^ ^ ^^^ ^^^^^ ^ ^^ ^̂ ^̂ t ^^j^ g ^̂  j 
cua nhllu loii nam phin tring.^Nam phan tring j ; ^ ^ ^ ^ (̂ -̂  ^ ^ ^ ^ ^^^. ^^ ^^^ ,^^,^^ ^^,3^ 
giy hgi trdn nhieu loii ciy soi a nhilu nudc ^^ ^ ^ ^^ ^ (̂ > l^^ ^^. ^ ^-^^ ^ ^ ^ ^^ 
thude Chiu A, Chitj Au v i Bic My...trong dd ^ ^ ^^^ ^^^ ^^ ^ ^. ^^^^ ^^ ^ ^ t̂ ^^ 
ed cic loii nhu £ alphitoides, E. quercicob, £ ^.^ ^^^^ ^^ «. ^^^ 3^ trong ca nudc. Bdnh 
exfensa v i £ /jypop/iy//a (Takamateu v i cs., ^^^^ ^ ^^ ,^ ^^ 1,^^^ te, thim chi giy 
2007). Cic loii nam n i^ cd the giy hgi ridng e ,^ ^̂ ^ ^^^^ , ^ ^ ^^^ ,̂ ,̂> ^g ^^ 
hoic ding thd. trdn nhieu loi. ciy trong kinh t l ^g^ ^^^ gj>^ ^^^g ^^.^ ^ . ^ ĵ ^^^^ gio td 

nim phin tring dupc hinh thinh trdn eie bd 

1 Vidn Bio vd thuc vgt, Vidn Khoa ĥ c Ndng nghidp phin bj nhilm bdnh cua ciy v i dupc phil tin 
Vi§t Nam nhd gid rdi giy sy liy nhiem thd dp. Nim phin 

2. Chi cue Bio vd thuc vgt tinh Lai Chiu tring trdn eiy cao su (H. brasiliensis) trude diy 
3. Trung tim Nghign cuu Cay Sn qua mien Dong Nam thudng bllt din vdi tdn Oidlum heveae Steinm. 

Bd, Vi^n nghi§n cdu Cay in qua Mien Nam Sy hinh thinh giai dogn hdu tinh 
4. Trung tam Bdnh cay nhigt ddi, Hpc Vign NSng (teleomorph) vdi eie die diem eua qua thi 

nghidp Vi§t Nam (elelstothecium) l i mgt ehi tieu quan trgng d l 
5. Bd mdn Cdng nghg, Dgi hpcToyama, Nhgt Ban phin logi nim phin tring, Tuy nhidn, trdn thye 
6. Bd mon Bdnh cay, Dgi hgc Mie, Nhgt Ban. t^ khp cd the tim thiy sy hinh thinh qua thi cua 
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c i c loi i n i m ph in t r ing d c ie nudc thudc viing 
nhidt ddi, trong dd ed Vidt Nam. Vl v iy , vide 
nghidn euu phin logi n i m phin tr ing theo chi 
tidu n iy thudng it hogc h i u nhu khdng dupc 
phi t trien d c i c qudc gia thudc vung nhidt ddi. 

Nhijng n i m g i n d i y s.nh hpc phan tu d i 
dupe i p dyng trong ph in logi t i c nh in g i y bdnh 
trdn t h i gidi v i d Vigt Nam Bi i b i o n iy cung 
cap thdng tin nghidn euu c ip nhgt chinh x ic tdn 
lo i i nam phan t r ing g i y hgi trdn c i y eao su d 
Vidt Nam trong nhung nam g i n d i y 

2. VAT LIEU VA PHUONG PHAP NGHIEN Cl>U 

phan tr ing dupc t i l n h inh theo phuang phip cua 
Hirata (1942). Ldp vd bdn trong cua cu hinh tiy 
vdi kich cd 1 cm dupc tach ra b ing dao, sau d6 
dupc giu trong con 70° khoang 1-2 tu in v i tnidc 
khi diing cho thi nghidm nay m i m cua b io td vd 
tinh nam phin tr ing dupc rira dudi vdi nudc chay 
trong 2 gid. Ldp m ing ben trong ciia vd cu hinh 
t i y sau dd bj log] nudc du tiiua b ing g i iy Igc, vS 
dupc ehung nhidm vdi b i o tu vd tinh nam phin 
tr ing bing c ich i p nhe b l m i t l i bj bdnh Idn. 
T i ip theo, Idp vd cu h inh n i y dupc d i t noi frdn 
dia petri ehda nudc cat khu trting v i u d c ie mi>c 
nhidt dp 20, 25, 30° C cho quan s i t dudi KHV 6k 
ghi nh in d i e diem cua I ng m i m b io td vd tinh 
sau4,6 .8 , 10, 12,24gid . 

2.3. Lay b#nh n h i n tao 

D l x i e djnh t i c nh in g i y bdnh, vide l iy bdnh 
nhin tgo dupc t i l n h inh trong dieu kidn nh i ludi 
trdn c i y eao su gidng PB260 2 n i m tui i , trong 
b ing g i im c inh . L i y bdnh b ing phuang phip 
qu i t b io tu Idn l i 5-7 ng iy tu l l sgch bdnh. 

2.4. T i c h chidt ADN 

DNA tong the (gDNA) cua nam phan tring 
dupc t ich chi i t tip b i o tu" vd tInh conidia cua 6 
m l u n i m ph in t r ing trdn l i c i y eao su thu dupc 
d 6 tinh: San La, Lai Ch iu , Oak Lik, Binh 
Phudc, Dong Nai v i B i Rja - Vung T i u , bing 
DNAeasy Blood and Tissue Kit (QIAGEN) v i 
dupe so s inh vdi c i c m i u n i m phin tring d i 
dupe edng b l tren t h i gidi. (bang 1). 

2.1. Chuan bj ngudn n i m 

C ic m l u n i m phin t r ing g i y hgi trdn e iy cao 
su dupc t ich b io tu- tip v i t bgnh phin tr ing cd 
tridu trti-ng dien hinh trdn l i non thu th ip tgi mdt 
s l vung tr ing cao su d Vidt Nam 

2.2. Quan sat hinh t h i i hpc n i m phan t r i n g 

Cinh b io tu, b i o tu vd tinh tu c i c m l u n i m 
bdnh phin tr ing trdn l i cao su tuai dupe t ich ra 
bing b ing dinh trong, dinh trdn lamen v i dupe 
d i m s l lupng, b ing quan s i t dudi kinh hi in vi 
(KHV) t ing hpp d v i t kinh 40 X. Hinh dgng, kfch 
thudc cua bao tu, cd hay khdng ed fibrosine, c i e 
d ie trung eua einh b i o tu nhu hinh dang v i 
kieh thude cua t l b i o ch in de (TBCD), hinh 
dgng v i vj tri cua gi ie b i m trdn spi nam dupe 
md ta v i ghi nhin. Trong mdi m l u k i lm tra, 100 
b io tu vd tinh v i 30 TBCD dupc do kich thudc 

Quan s i t c i c dng m i m cua b io lu vd tinh n i m 

Bang 1. Ngudn v$t ligu n i m p h i n t r i n g trdn cay cao su va c i c cay ky chu k h i c d v p c si> dung 
cho phan t ich cay pha hg v i DNA database accession numbers {Viin BVTV, 2014) 

Nhom 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Chung nim 
phin tring 

£ QU&cicola 

E. Quercicola 

E. Querdcola 

E.qmdcola 

E. quercico/a 

E quercicola 

E. Queidcola 

E. Querdcola 

E. Querdcola 

E. Querdcola 

E. queracola 

E. Quercicola 

E quercicola 

Cay ky chii 

Ten la Unh 

H. firasihensis 

H. bra^Sensis 

H. brasiliensis 

H txasihensis 

H brasiliensis 

H. brasiliensis 

H. brasfenas 

H. braalensis 

H. brasiliensis 

Quercus sp. 

H. brasi'fsfisis 

A. aunculHormis 

A amculHormis 

Ten ti lng Vi|t 

Caosu 

Caosu 

Caosu 

Caosu 

Caosu 

Caosu 

Caosu 

Caosu 

Caosu 

Cay ihuqc chi so 

Caosu 

[eolalram 

;eo la Iram 

Dja dl lmv^ thdi 

gian 

SonLa,Welnani2013 

LaCÎ Vfetrem2D13 

atiFhja;\**BnaJ14 

Ding Na, Vietnam: 2014 

VCng Tau, Vietnam, 2014 

D^ Lik, Vietnan. 2014 

Brazil 

Thailand 

Brazil 

Iran 

Malaysia 

Thai Lan 

Malaysia 

Isolate/ 

voucher no. 

HB1 
HB2 

HB3 
HB4 
HB5 
H86 

MUMH2419 

MUMH2602 

MUMH2418 

MUMH3242 

hlUMH254S 

MUMH1805 

UUMH2546 

Database 

accession no. 

ITS 
KM2606d8 

KM260699 

KM260700 

KM260701 

KM260702 

KM260703 

AB193607 

AB193589 

AB193606 

AB292693 

AB193588 

28S 
KM260630 

KM2606B1 

AB197136 

AB292693 

AB197132 

AB237831 

AB237e30 

Ti l ll$u tham khio 

Nqhien ci>un^ 

Kqhien ci>u n̂ y 

Nqhien ciiu n ^ 

Nqhien CU'U n ^ 

NahiSn CU'U nSy 

Nqhien ci>u n̂ y 

Limkaisanq,S.,2006 

Limkatsanq.S,, 2005 

Limkaisanq,S, 2005 

Takamalsu.S,, 2007 

Limkaisang,5., 2005 

Limkaisang,S„2006 

Limkaisanq,S.,2006 
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Nhom 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

B 

B 

^homkhac 

cho28S 

Out-qroup 

^hom khac 

cho ITS 

*lh6m khac 

cho ITS 

Chung nim 

phin tr ing 

E queracola 

E. querdcola 

E. quercicola 

E. queracola 

E. quercicola 

£ quercicola 

£ querdcola 

E. querdcola 

E. quercicola 

£ alphitoides 

£ aloh'ioiiies 

E. alphitoides 

E. alphiloides 

E. alphitoides 

E alphiloides 

E alphSoides 

E. alphiloides 

E. alptiilcades 

E. abbrevi^a 

E glycines 

E. glycines 

Cay ky chii 

Ten la tinh 

A. manqium 

B. orellana 

A. occidenlale 

0. crispula 

Quercus sp. 

Q, serrata 

C. imon 

C. relicul^e 

M. indica 

Q. serrata 

0. robur 

Q. pelraea 

Q. robur 

Q. serrata 

0 monjoka 

Quercus sp. 

Quercus sp. 

Q. robur 

0 lalcata 

vai. pagodifolia 

D. oxyphyllum 

A. edgewoithii 

var. japonica 

Tenti^ngVi^t 

(eo tai tif cnq 

Qi^u nhupm 

Dao Ipn hpt 

Soi 

CaylhuQchosoi 

S6i 

Chanh tay 

Quyt 

Xoai 

Soi 

Sol chiu Au 

S6i6'chduAu 

vaTiluA 

Soi chdu Au 

S6i 

S6i Mongolian 

Cay thu$c UQ SO 

Cay thuQC h9 so 

Soi chdu Au 

Cdy s6idd mien 

nam 

Cay d^u d^i 

Cay liru nien 

ihuQC hQ d^u 

Dja di im va then 

gian 

Nh^t Ban 

Thai Lan 

Tanzania 

Toyama, 
Nh|t Ban 

Phetchabun, 

Thai Lan 

Shiga, Nhat Ban 

Eas( Timor 

Eas( Timor 

Thai/and 

Nhat Ban 

Nyon, Thgy Sy 

Geneva, Thuy Sy 

Banloche, 
Arqentina 

Ehime, 

Nhgt Ban 

Nh^l Ban 

Victoria, 
Australia 

Victoria, 

Auslraiia 

Anh 

Tennessee, 

McMinnvill, My 

Nhdt Ban 

Nhdt Ban 

Isolate/ 
voucher no. 

MUMH1183 

MUMH3230 

MUMH7ei 

MUMH1956, 

HAL 1968F 

MUMH3229, 

HAL 1975 F 

MUMH3796, 

HAL 1974 F 

VPRI30172 

VPR130173 

MUMH3267 

MUMH1160 

MUMH1143 

MUMH1448 

MUMH3169 

MUMH550 

MUMH242 

MUMH32S0 

MUMH3259 

MUMH960 

MUMH3790 

MUMH52 

MUMH56 

Database 
accession no. 

ITS 

AB292691 

AB292692 

AB292694 

AB292B95 

AB257431 

AB257435 

AB292707 

AB292705 

AB271785 

28S 

AB237834 

AB237816 

AB237614 

A8292691 

AB292692 

AB292694 

AB237818 

AB237819 

AB237827 

AB292695 

AB257431 

AB257435 

AB292702 

AB292707 

AB237811 

AB292704 

AB292705 

A823781Z 

AB271785 

AB015927 

AB015934 

Tai l i |u Iham khao 

Limkaisanq,S., 2006 

Limkaisanq,S.,2006 

Limkaisanq,S.,2006 

Takamalsu.S., 2007 

Takamatsu.S., 2007 

Takamatsu.S., 2007 

Takamatsu.S,, 2006 

Takamatsu.S„ 2006 

Takamatsu,S„ 2007 

Tal(amatsu,S,, 2007 

Takamatsu,S., 2007 

Takamatsu.S., 2007 

Takamatsu,S., 2007 

Limkaisanq,S., 2006 

Takamatsu,S., 2007 

Takamatsu,S.,1999 

Takamatsu.S., 1999 

2.5. Phan iVng PCR (Polymerase Chain 

Reaction) 

Phan ung PCR nh in vung ITS dCing c$p moi 

Chung HF1 

(5 -GGATCCTCGTAACAAGGTTTCCGTAG-

3)/ HR4 (5'-CTGCAGCTCCGCTTATTGATA 

TGCTT-3') (dupe tao ra trong nghidn cdu niy). 

Phan dng PCR dau ti6n (thd nhat) dupc su dyng 

l i m Ithudn cho phan ung PCR t i ip theo. Phan ung 

PCR d i u tidn dupc thpc hi§n trong tube 0,5ml vdi 

tdng t h i tieh phan dng 20ul, 0,5 um mi l loai moi 

xudi v i ngupc (d iu dupc chuan bj d ndng 6p 

20uM), lOul Taq polymerase IVIaster mix (TaKaRa, 

Tokyo), 4.0ul nude c i t 2 l i n khu trtjng dd H2O v i 

5,0ul 6 1 ^ n i m phin tr ing v i dupe tiln h inh dudi 

e ic d i lu ki$n chu trinh nhi^t trong m i y PCR 

thermal cycler SP (Takara, Kyoto, Japan) nhu sau. 

khdi dau bi ln tinh d 9 4 ^ trong 3 phut; theo sau l i 

30 chu ky (biln tinh d 94°C ti-ong 30s, g in m i i d 

SS^C \rong 30s v i tong hpp spi d 72''C trong 48s. 

Phan ung dupc k i t thuc d 72''C trong 10 phut 

Phan ung PCR tiep theo (thu hai) dupc t i ln hinh 

trong tong t h i tich 30ul bao g i m 20ul Taq PCR 

Master Mix, 1,0 ul moi loai primer (nong dp 20uM), 

nude eat tinh s$eh 2 l in ddH20 5,0 ul, and 3,0 ul 

khu6n i i san pham eua phan ung PCR dau tifin. 

Vung p i v i D2 cua gen 28S rRNA dupe 

nh in Idn b ing ph in dng PCR d i u tien (thd nhat) 

su dyng e ic c$p primer PM3 (5'-

GKGCTYTMCGCGTAGT-3') 

(Takamatsu v i Kano, 2001)/ TW14 (5"-

GCTATCCTGAGGGAAACTTC-3') (Mori v i cs , 
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2000). Phan dng PCR dau tien dupc thuc hi$n 
trong tube 0,5ml vdi tdng the tich phan dng 
20ul, 0,5 um m i l loai moi xu6i v i ngupc (nong 
dp 20uM), lOul Taq polymerase Master mix 
(TaKaRa, Tokyo) v i 9ul gDNA n i m ph in t r ing, 
dupc t i ln h inh dudi e i c dieu ki^n ehu trinh 
nhiet trong m i y PCR thermal cycler SP (Takara, 
Kyoto, Japan) nhu sau: khdi dau b i ln tinh d 
94''C trong 3 phut; theo sau l i 30 chu trinh 
PCR (bi ln tinh d 94°C trong 30s, g i n m i l d 
50°C trong 30s, v i tong hpp spi d 72°C trong 
54s). Phan ung dupc k i t thuc d 72''C trong 10 
phCit. Phan ung PCR tiep theo (thu hai) dupc 
nh in I6n b ing cap nested-primer NL1(5'-
AGTAACGGCGAGTGAAGCGG-3')/TW14 
(Mori v i cpng su. 2000), thuc hi$n trong tube 
0,5ml vdi tong s l the tich 30ul, bao g I m 20ul 
Taq PCR Master Mix,1.0 ul m i l logi primer 
(n lng 6p 20uM), dd HzO 2.0 ul v i 6.0 ul of 
gDNA l i san ph im cua phan ung PCR d i u 
ti6n, vdi ehu trinh nhi$t tuong ty nhu trong 
phin dng PCR thd nhat. 

C ic san ph im PCR dupc phin t ich tren 2% 
agarose gels trong 1 % TAE buffer bdi di^n di 
electrophoresis, nhupm m i u b ing nhOng ng$p 
trong dung djch 1 % TAE ehda Ethidium Bromide 
ho$e Green safe trong 30 phCit. C i c giai b ing 
ehda c ic doan gen mong muon tu san ph im 
PCR dupc nhin thay dudi dfen epe tim s6ng d i i , 
sau khi chgp anh dupc e i t , tinh saeh b ing su 
dgng QIAquick Gel ExtractionKit (QIAGEN), nhu 
dupe miSu ta theo hudng d i n cua nh i san xuit . 

2.6. Giai tr inh tif va p h i n t ich tr inh tu> 

D l giai m i (sequencing) vung ITS rDNA, ea 
hai chi lu eua doan gen deu dupc giai m i su 
dyng e$p pnmer cho phan ung PCR thu hai, HF1 
v i HR4 dupc nhic d i n d tren, trong khi dp 
primer NL1. NLP2 (5'- GGTCCCA 

ACAGCTATGCTCT-3') (Mori v i cOng sp, 2000) 
dupc sd dyng d l giai m i vCing 28S rDNA. 

C i c doan nucleotide cua san ph im PCR sau 
eCing, phan dng PCR thu hai, sau khi tinh sgch, 
dupe gui di giai m i tgi First Base Co. 
(Malaysia/Singapore), Maerogen Co (Korea). 

Trinh tp giai mS dupe l i p r ip tong hpp tu k i t 
quS giSi ma 2 chilu bing su dyng phin m i m 
DNAstar Lasergene 11 Core Suite software 
(hHp://www.dnastar com/t-allproducts.aspx). DCing 
BLAST, NCBI d l tim ki lm chudi tuong dong cao 

98-100%. Sau dd, sd dgng ClustatX package 
(Thompson v^ cpng sp. 1997) de c i n trinh ti/ 
(align) c i c chul i nucleotide vung ITS hoic 28S eic 
loi i n i m phin tr ing x i c d\nh dupc ti-ong nghifin 
a>u n iy vdi c i e ehuoi (sequence) cOa n i m phin 
tr ing dupe tu DDBJ database. 

Trinh tp c i c chul i dupe e i n (alignment) sau 
d6 dupc nhin, s i ng Ipc, c i t gpn, t i ln h inh trong 
MEGA5.2. 

Cde c iy ph in logi dgt dupc tu data, su dgng 
phuong ph^p ph in tich maximum parsimorny 
(MP). Phin tieh MP dupe t i ln h inh trong PAUP 
4 0 b io (Swofford, 2002). C ie nhinh vdi g i i tn 
boostrap dupe kiem tra b ing bootstrap (BS) 
analysis (Felsensteln, 1985), vdi 1000 l in l$p si> 
dyng c ie dieu kj$n toi uu cua stepwise addition 
dupc d i t trude. 

C ic m i GenBank cho trinh tp vdng ITS v i 
28S cOa c i c m l u n i m phan t r ing g i y benh tr&n 
c i y cao su td nghidn cdu n i y v i trdn c i c ciy 
trong kh ic trich d i n td Database dupe the hi$n 
trong bang 1. 

3. K £ T Q U A N G H I E N C I > U V A T H A O LUifikN 

3.1. B^c d i i m hinh thai n i m p h i n t r ing 
tren cay cao su a Vigt Nam 

Nam b$nh ph in t r ing chu y i u g i y hgi tr6n l i 
non, \i b inh te cua edy cao su. V l t b$nh miu 
tr ing d ea haj m$t l i . c6 t h i g i y b i ln dgng \& v i 
g iy rgng l i non h ing logt, l i m giSm kha ning 
quang hpp dan d i n giam nang su i t mu tdi 30%. 
Spi n i m b0nh cd mau t r ing trong, phi t sing, 
ngoln ngio, c6 e inh b i o tu ph in sinh mpc 
vudng gdc vdi spi n i m , dgng dan, t l b io chin 
d l (TBCD) hlnh tn^ cd ch i lu d i i : chieu rOng = 
(37,5-) 42,5-50 x 7,5-10,0 (-11,3) um, h lu hi t 
dupe theo sau bdi 1 t l b i o nhd hon, h i lm khi c6 
tdi 2 t l b io . sao tu vd tinh cd chi lu d i i : chilu 
rpng = (30-)35-42,5(-45) x 15-20 (-22,5) um, 
c6 ty 1$ d i i : rOng (1.8-)2,0-2,3; b i o tLf vd tinh c6 
hinh trdng (ovoid), khOng cd fibrosin. Spi n i m ci5 
g i ie b i m (appressoria) dgng thOy, hai thuy mpc 
d i i didn hoae da tiiOy (lobe/lobed 
opposite/multilobed). B i o tu vfl tinh n iy mim 
theo k i lu Pseudoidium dang Extensitubus. C in 
cu v i o dae diem hinh thdi so s inh vdi khda phSn 
logi mdi nhat ve hinh th i i cua n i m phan tring 
theo Braun and Cook, 2012, n i m phin ti-Ing g iy 
hgi trgn cay cao su d Vi^t nam thuOc chi 
£rys(p/)e (hinh 1). 
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Hinh 1 . Mdt so dgc diem hinh thcii cua n i m phan trang gay hai trdn dy cao su d Vi^t Nam. 
A, B, C: tripu trOng bpnh nam PT tren ciy vi Id cao su; D: giie bam dpng thuy mpc ddi dipn trPn spi nim PT 

dupc dinh gii bing vong tron mau tring; E- Cinh bio tu don cua nim PT tren la cao su vdi TBCD cd chiiu dii 
va rpng dupc dinh dau bing mui tPn 2 chiiu miu tring; F: Bio tu vo tinh nam PT trPn eao su niy mim theo 

kiiu Pseudoidium, dpng Extensitubus dupc dinh diu bing vong trdn mau tring 

3.2. L i y benh nhan tgo 

Tinh gay bpnh eua n i m p h i n t r i ng dupc 
x^e djnh thdng qua e i c thi nghidm chCing 
nh i lm bang c i c h I n nhe c i c l i cao su bj 
b$nh Idn c i c l i non 5-7 ngay tudi ciJa 10 c i y 
cao su 2 nam tuoi, giong PB260 (Dak L i k ) . 
Mud i eay tuong tp khdng dupe chung nhiem 
dupe s d dyng nhu la doi chung am (hinh 2). 
c a c cay du-pc duy tri trong n h i lud i Vi$n 
BVTV d 20 den 25°C. Cac l i dupc chCing 

nh i lm phat t r i l n trieu chung sau 7-10 ng i y 
vd i ty Ip benh la 70% trong khi c i c c i y doi 
chung khong x u i t hien tripu chdng. N i m 
bgnh co mat tren cac la bj chung nh i lm ed 
eae dgc d i i m hinh thai hpc tuong t u nhu n i m 
bgnh tren la cay cao su cua nguon l i y ban 
d i u va eho k i t qua kiem tra xac djnh chCing 
b i n g ky thuat PCR giong nhau (E. quercicola 
S.Takam & U.Braun), dap ung du yeu c l u 
cua chu trinh Koch. 

m 
Hlnh 2. LSy b f n h n i m p h i n trang nhan tao trdn c i y cao su t rong nha lu'di Vien BVTV, 2014 
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3.3. PCR x ic djnh nam phan tr ing trgn cay cao su 
K i t qua chay PCR cho anh dupe minh hoa d hinh 3 du-di day. 

100bps HB2 HB3 HB4 HB5 

600bps 

600bps 

Hinh 3. Minh hpa ki t quS PCR: A, B, C. nhan vung ITS; D. nhan vCing 283 
cua nam phan trang tren cay cao su d Vi^t Nam, Vipn BVTV, 2014 

3.4. Nguon v$t lidu n i m phin tring diing 
cho phin tich c iy ph i h^ ITS v i 288 

C i c trinh tp viing ITS cua n i m phan trang 
tren cac m i u cao su HB1-HB6 lan Iupt lay ti> 
Son La, Lai Chau, Binh Phudc, Dong Nai, Vung 
Tau, Dak L ik vdi GenBank accession (GA.) td 
KM260698-KM260703 v i eac trinh tp vCing 28S 
cua n i m phin t r ing trgn c i c m i u eao su HB1-
HB2 vdi GA. KM260880-KM260681 cung vdi 
cac trinh tu khic dupe l l y tu trong Database 
dupc ghi lgi trong bang 1. 

3.5. Phan tich cay phd hp ITS 

S i u trinh tp viing ITS cua 6 m l u nam ph in 
t r ing tren c i y cao su, thu dupc ti> eac viing 
trdng khac ntiau d Vidt Nam, dupc can chuol 
vdi 17 trinh l y vi ing ITS cua n i m ph in t r ing 
tren c i y cao su va cac cay ky chi] dgt dupc tiF 
DNA databases. Cac trinh t p ITS cua n i m 
ph in t r ing £. glycines tr&n cSy k^ chu D. 

oxyphyllum, GA. AB015927, va tren cay ky chu 
A. edgeworlhii, GA. AB015934 cCia Nhgt Ban 
•dupe su dung nhu Nhom khac (outgroup). Can 
chu l i cac trinh tu" bao gdm 23 taxa va 577 
character, trong dd 33 character (tuong duong 
vdi 5,72%) l i thay d l l v i 64 character 
(11,09%) chua thdng tin cho ph in tfch tien 
hda. Phan tfch MP, sip dyng PAUP, c i y ph i h? 
tot nhat cd t h i t im dupc la c i y so 2, c6 c ic 
thdng s l bao gom chieu dai c i y = 105, Cl = 
1,000, Rl = 1,000, RC = 1,000 v i HI =0.000. 
S d dyng phuang p h i p iHeuristic search vdi 
Branch-swapping algorithm, tree-bisection-
reconnection (TBR) vd i 1000 l i n Igp, da tim 
dupc gia tri bootstrap cua eac cym trong c iy 
ph^ h$ du'pc trinh bay d hinh 4. 

Phan tich cay ph5 h$ dya tren eac trinh tp 
vung ITS ciia n i m ph in t r ing trSn c i y cao su d 
Viet Nam va the gidi cung nhu fa-fin cae cSy k j 
chD khac dupc chia th inh 2 nhdm chinh. 

38 
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MP.rrs 
23 taxa 
577 character 
Tree #2 
Length 105 
CI = 1,000 
R] = 1,000 
RC = 1,000 
HI =0,000 

y 

a-

-cz I _» Outgroup 

Hinh 4. CSy p h i hp MP, PAUP 4.0 d^ra t ren phan t ich vCing ITS c i c l o i i n i m phan trang gay hgi 
tr§n c3y cao su b Vipt Nam trong so s i n h vd>l cac ky chu tren t h i g id i , {Viin BVTV, 2014) 

Nhdm A vd i g i i tii bootstrap r i t cao 99,8 bao 
g Im mpt nhdm phy (sub-group) chua t i t ci cac 
m l u ph in t r ing trdn c i y cao su {H. brasiliensis) 
thu dupc d cac vitng trdng khac nhau eua Vigt 
Nam v l ph in trang E. quercicola tren cay cao su 
d Malaysia, GA. AB193588, d Brazil, GA. 
AB1936G6, AB193607, d Th i i Lan, GA. 
AB193589, c i c m l u n i m ph in trang E. 
quercicola trfin c i y thupc ho soi {Quercus sp . ) d 
Iran, GA. AB292693, tren cSy s i i (Q. crispula) d 
Nh^t B i n , GA. AB292691 vdi gia trj bootstrap 
64,2 ciing vd i cac m l u nam phan trang E. 
quercicola trdn eay sdi (Q. senate) d Nhgt Ban, 
GA. AB292694 v i trdn cay thupc hp sdi {Quercus 
sp.) d Th i i Lan, GA. AB292692. 

Nhdm B vdi gia trj bootstrap 76,0 bao g I m tat 
ca c i c m l u cua n i m ph in trang £. alphitoides 
trSn cac cdy xoai {M.indica) d Australia, GA. 
AB237795. AB237798; trfin cay thupc hp soi 
(Quereus sp.) d Australia, GA. AB292705, tren 
cay sdi (Q. sen^ta) d Nhgt Ban. GA. AB292695, 
AB292707 vS trSn cay sdi ch iu Au (Q. robur), 
GA. AB257431, cdy soi ch iu Au va tieu A (Q. 
petraea) d Thyy Sy, GA. AB257435. 

Nhdm A, Nhdm B v i Nhdm kh ie (outgroup) 

dupc phan tach nhau bdi gia tri bootstrap 100. 

3.6. Phan t ich cay pha he 28S 

Hai trinh tp vung 28S eua nam phin trang 
tren eay cao su, thu dupe t d Viet Nam, vdi GA. 
KM260680- KM260681, dupc can chudi vdi 23 
trinh t u viing 28S cua nam phan t r ing tren cae 
cay ky chu dupc l l y tir DNA databases. Trinh tu 
vung 28S cua nam phan t r ing E. abbreviate tren 
cay sdi dd mien Nam cua My (Q. falcate var. 
pagodifolia), GA. AB271785 dupe su dyng nhu 
Nhdm khac (outgroup). Can chudi cac trinh tu 
bao gom 25 taxa v i 805 character, trong do 16 
character (tuang duang vdi 1,98%) la thay ddi 
va 33 character (4,1%) chu'a thdng tin cho phan 
tich tien hda. Phan tich MP, sd dung PAUP, so 
cac cay pha he dgt dupc k i t qua l i 286387, 
trong dd, cay pha he tot nhat cd t h i tim dupc l i 
cay so 1, cd cac thdng sd bao gdm chieu dai eay 
= 53. Cl = 0,9623; Rl = 0,9833; RC = 0.9462; HI 
=0,0377. S d dung phuang phap Heuristic search 
vdi Branch-swapping algorithm: tree-biseetion-
reconnection (TBR), vdi 1000 lan Igp, da tim 
duac gia tn bootstrap cua cac cum trong cay pha 
he dupc trinh bay d hinh 5. 



Ket qui nghien ciru khoa hgc B V T V - S 6 2/2015 

MP,28S 
25 taxa 
805 character 
Tree# l 
Length 53 
CI = 0,9623 
Rl = 0,9833 
RC = 0,9462 
HI = 0,0377 
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Hinh 5. Cdy phd hp MP, PAUP 4.0 dM'a t ren phan t ich viJng 288 c i c l o i i n i m phan trang gdy hgi 
tren cSy cao su d Vipt Nam trong so sanh VON cdc ky chO trdn t h i g i d i , Vipn BVTV. 2014. 

cae lo i i n i m ph in b'lng trong c i y pha hg 
dpa trdn phan tfch cac trinh tp viing 28S cua 
n i m ph in t r ing tr6n cSy cao su d ViSt Nam va 
t h i gidi cQng nhu trfin cae cdy ky chu khac dupc 
chia thanh 2 nhdm chfnh. 

Hai m l u n i m ph in t r ing tren cay cao su cua 
Vi$t Nam. HB1, HB2 v i m l u n i m phan t r ing £. 
quercicola trdn cay eao su cua Nhdt Ban, GA. 
AB197136, tgo thanh m|t nhdm phy vdi gia tn 
bootstrap cao 99,7. Nhdm phy nay cCing vdi 
n i m phan t r ing E. quercicola tren cdy quyt (C. 
reticulata) d East Timor, GA. AB237819, tren 
cdy ddo lOn h i t {A. occidentale) a Tanzania, 
GA. AB237814. trdn c i c cay keo l i tram {A. 
auriculiformis) vd tr§n cdy (Seu nhudm (6. 
orellana) d Th i i Lan, GA. AB237831, AB237816 
tgo th inh mpt nhdm phy vdi gia tri boostrap 
65,4; t l l p d i n eiing vdi n i m ph in t r ing E. 
quercicda trfin cdy keo tai tupng (A. mangium) 
d Nh§t Bdn, GA. AB237834, trdn cay chanh tay 
(C. limon) d East Timor, GA. AB237818, trdn 
cdy xo i i d Thdi Lan, GA. AB237827, trdn eay 
keo la t r im {A. auriculifomiis) d Malaysia, GA. 
AB237830 tao thanh mpt sub-group Idn han vdi 
gid tri bootstrap 79.8. N i m ph in t r ing trdn cac 

m l u ndy cung vdi nam ph in t r ing E quercicola 
trdn cac cdy s6i (Q, serrata vd Q. crispula) d 
Nhgt B in , GA. AB292694, AB292691, tren cay 
thupc hp soi {Quercus sp.) d Iran va Thai Lan, 
GA. AB292693, AB292692 tgo th inh nhdm A, 
nhdm n i m ph in t r ing £. quercicola vdi g i i trj 
bootstrap 57,6. 

Nhdm B bao gdm t i t ea eac m l u cua n im 
ph in t r ing E. alphitoides trong do 1 m l u tren cay 
soi Mongolia (Q. mongolica), 2 mau tren cdy si i 
(Q. serrafa) cua Nh^t B i n vdi GA. ian Iupt la 
AB237811, AB292707, AB292695; 2 mau trdn 
cay thupc hp sdi {Quercus sp.) eua Australia, GA. 
AB292704, AB292705, 2 m l u trdn eay soi d 
chdu Au vd tiiu A (Q. petraea vd Q. robur) cOa 
Thyy Sy, GA. AB257435, AB257431; 1 m l u tren 
cdy s6i chdu Au (Q. robur) cOa Argentina, GA. 
AB292702 vd 1 m l u eua Anh, GA. AB237812 vdi 
gia trj bootstrap 68,4. 

Nhdm A gdm cde m l u n i m ph in trang £ 
quercicola dupe tdch bi$t bdi nhdm B gom c ic 
m l u n i m ph in trang £. alphitoides vi nhdm 
khde vdi gia trj bootstrap cao 98,1. 

N i m ph in trang £. quercicola, dgng vd tinh 
P. anacardii, trdn cdy cao su (H. brasiliensis) 

40 
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tnpdc ddy cd tdn l i Oidium heveae Steinm. Vi 
chua x i e djnh dupc giai doan huu tinh d l phdn 
logi n i m vd thdi d i i m ndy khoa hpe cung chua 
dp dgng dupe CNSH chua du-pc dp dung d l 
phan loai n i m p h i n t r ing dpa trdn ti-inh tp gen 
ITS. Do vdy tdc gid U. Braun, 1987 da x I p n i m 
phan t r i ng ndy vdo Idp Oidium. Ngodi ra, nam 
cdn cd the gdy b$nh trdn cdy d i l u {A. 
occidentale), cdy dieu nhupm {B.orellana), cdy 
cam quyt {Citrus spp.), eay xoai (/W. indica), vd 
Acacia spp., lan rpng trong cac vung nhigt ddi 
vd bdn nhi^t ddi chau Phi, chau A vd Nam My. 
Dgng vd tinh eua n i m ph in t r i ng E. quercicola 
ed cae bao t d hinh trdng hope hinh c l u cd 
chi lu ddi: c h i l u rpng 25-40(-45)x12-22um, ty Ig 
ddi rOng 1,5-2,3, h l u h i t < 2, TBCD hinh try cd 
kieh cd 20-40x7-11 um, th ing ho$c cong tgi 
chdn ddy, dupc theo sau bdi 1-2 te bdo, ng ln 
han (Braun vd Cook, 2012). 

N i m ndy, v l mgt hlnh thdi r i t gan vdi nam 
phin t r ing £. alphitoides s. str. nhung phdn bigt 
bdi cd ode gidc bdm cua q u i the ng ln han. £. 
alphitoides t rudc kia dupc xac djnh Id dupe tim 
th iy tr§n cdy s6i, cdy xodl,... vd chCing n i y cd 
the gdy hgi rieng bigt hogc dong thdi vd i cac 
Chung nam p h i n trang khde nhu E. quercieolar, 
E. hypogena, E. epigena, vv... trong nghidn cdu 
cua Takamatsu va cOng sp (2007). Ngodi ra, £. 
alphitoides var. chenil dupc bdo cao lan dau 
tidn nhu /W. alphitoides var. chenii bdi Braun 
(1982:139). Chung n i m ph in t r i ng ndy trdn cdy 
Q. chenii d Trung Qu Ic kh ic £. alphitoides var. 
alphitoides trong cdc g i ie bam ddi han (1-)1.5-
2.5(-3) l i n cung nhu dudng kfnh cua qua the. 

Trong tat ca eac phan tich t i l n hda dupe tiln 
hanh bdi Takamatsu vd cs. (2007), £. alphitoides 
s. lat. tren cdy Q. phillyraeoides thiet i |p cdc cym 
t ich bi§t khdi cgm £. quercicola dupc hd trp bdi 
gid tri boostrap (60-65%). VI v^y, trong sp vang 
m$t cua d d ligu v l chu l i trinh tp hay qua the, r i t 
khd d l phdn bi0t £ . quercicola khdi £ alphitoides 
vl dgng vd tinh ciia hai ehung n i m ph in t r ing 
ndy r i t gidng nhau (Braun & Cook, 2012). 

Dgc bi^t, cdy phd h^ dpa tren phan tfch cdc 
trinh tp viing ITS dd chi ra rang n i m ph in trdng 
tren cdy cao su d Vidt nam thudc ve nhdm £. 
quercicda tdch bipt khdi nhdm £ alphitoides tCr 
DNA database vd i gia trj bootstrap cao 100 % 
trong phdn tich MP. 

Bdn egnh dd, cSy phd hg dpa trdn phdn tich 
cdc trinh t p ciia viing D1/D2 eiia gen 28S rDNA 
nam ph in t r ing trdn 2 m l u dgi di$n HB1 vd HB2 
da d u ^ c thpc hign d l 1dm ro han vj tri phan logi 

ciia nam phan trang gdy hgi tren cay cao su vi 
ngay ca ban than trinh tp vung ITS cua hai chung 
nam E. quercicola vd E. alphitoides cd dp tuang 
dong r i t cao. Mdt lan nira, k i t qua tir cay pha hp 
dpa tren phdn tich viing 28S da chf ra rdng n i m 
ph in t r ing gdy hgi tren cdy cao su d Vidt Nam 
thupc ve cym £ quercicola, tach biet khdi cum £ 
alphitoides vd i gia tri bootstrap cao 98,1 % trong 
phan tich MP. 

4. K ^ LUAN 

Bang ky thuat sinh hpc phdn tu da xdc djnh 
dupe nam ph in trang gay hgi tren cay cao su d 
Viet Nam la loai £ quercicola S.Takam & 
U.Braun. 
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Phan bi^: TS. Ng6 V inh V i i n 

XAC DINH PHYTOPLASMA N H 6 M 16SRII-A GAY HAI TREN CAY SAN 
T A I O O N G 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 

N g u y i n Oi>c Thdnh' , Trjnh Xudn Hogt^, Mal Van Quan^ vd Hd Viet C u v n g ^ 

Ngiy gui bai: 10.3.2015 Ngiy chap nhpn dSng:15.4.2015 

Abstract 

In recent years, witches' broom disease of cassava is one of the most serious disease in the South Eastern 
region. The infected plants showing typical witches' broom symptoms were observed on cassava, small leaves, 
yellowing and formation of excessive buds. Total DNAs were extracted from the symptomatic and ttie 
asymptomatic cassava plgnts. Using universal primer P1/P7 followed by R16mF2^16mR1 by nested polymerase 
chain reactton assay to detect the presence of phytoplasma in symptomatic cassava plants. No amplification 
products were obtained from templates of asymptomatic. PCR products were sequenced directly and the result of 
BLAST search m the GenBank confinned that the nucleotide sequences had 99% identity with several m^nbers 
of the peanut witches' iMtxxn group. Virtual restriction fragment length polymorphism pattem and phylogenetic 
analysis showed that phytoplasma associated with diseased cassava plants belongs to the subgroup A of the 
peanut witches' broom group. This is the first report of a 16Sril-A phytoplasma infecting cassava in Vietnam. 

Keywords: 16Sr[l-A cassava, virtual RFLP, witches' broom. 

LDATVAND^ 

B^nh phytoplasma gay hgi tren cdy s i n 
(Manihot esculenta) la mdt trong nhi/ng nguydn 
nhdn quan trpng Idm g i ^ sut nang su i t vd chat 
lupng s i n , anh hudng d i n Ipi ich cua n g u ^ 
trdng s i n tgi nhieu viing trdn t h i gidi. Tai \figt 
Nam, cay s i n bj bpnh chit r ing giam ndng su i t 
tir 10-30%, ham lupng tinh bpt gidm tu 20-30% 
(Nguyen iOiud, 2011). 0 Brazil, tgi mpt s l vung 

1. Nghign cdu sinh, l-tpc vien Ndng nghiep Vigt Nam; 
2. Vj$n Bao vg thpc vgt; 
3 lOwa Ndng hpc. Hpc vien Ndng nghigp Vigt Nam 

trdng s i n thudc phia ddng t i l e nude nay, ty 1$ 
cdy s i n bj bdnh chdi r i ng len d i n 85% vd 1dm 
giam nang su i t cu d i n 70%, thdm chi ndng sui t 
cu gidm sut d i n 90% eung da dupc ghi nhdn 
(Lozano, 1992). Bpnh phytoplasma gdy hgi t r ^ 
cay s i n duoc ghi nhgn lan d i u d Brazil va phia 
nam Mexico. Liic dd, nguyen nhdn gdy b ^ h 
dup'c xdc djnh la do MLOs (phytoplasma) gay ra. 
Dpa vdo viing gen rDNA ma hda 16S rRNA 
(RNA ribosome), phytoplasma xdc dinh dupc 
^ u p c nhi lu niidm khde nhau tiao gom nhidm 
leSr i (Davis ef al., 2005), 16Srtl (Arocha ef a/., 
2008b) va 16Smi (Alvarez ef a/., 2009; Fibres ef 


