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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 
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a/., 2013) lidn quan d i n bdnh b i ln vang, bdnh 
ch i i rdng (hay choi phii thuy) va bpnh da cdc gdy 
hgi tren cdy s i n . Cdc nghien cdu tru-dc dd cho 
bi i t , tgi Vipt Nam phytoplasma gdy hgi tren cay 
s i n bj b0nh choi r ing thupc nhdm 16Srl (Tnnh 
Xudn Hogt va cs., 2012; Alvarez ef al., 2013). 

Trong nghien ciru ndy, chiing tdi dng dung 
nguydn ly cua ky thu$t PCR k i t hpp vdi gidi trinh 
tp viing 16S rDNA va phan tfch da hinh RFLP d l 
phat hi^n tac nhan gdy bdnh la phytoplasma gay 
hai tren cdy s i n tgi Ddng Nam Bp. 

2. VAT UEU VA PHUX7NG P H A P NGHIEN CDU 

2.1. Vgt ligu 

Ngudn DNA t i ng so dupe tdch chiet ttr mau 
edy s i n bj nh i lm bgnh choi rdng thu thdp tai mdt 
so tfnh gom Ba Rja-Vung Tdu, Binh Duang, 
Ddng Nai, Tdy Ninh trang nam 2013-2014 vd 
m lu cdy s i n thu th^p tgi Qudng Ngai dupc bao 
quan silieagel tu nhung nam trude. 

Hda ehi t diing trong phdn dng PCR 
(polymerase chain reaction): 2x GoTaq Green 
Master mix (Promega, Madison, Wl , Hoa Ky), 
nude e i t vd triing. 

2.2. P h u v n g phdp nghien ci>u 

2.2.1. Tich chidt DNA tdng sd 
Tdch chii t DNA tong so tu md eay thu thgp 

bing phuang phdp CTAB (cety! trimethyl 
ammonium bramide) dpa theo tai ll^u md ta ciia 
Doyle and Doyle (1990). Hda can DNA tong s6 vdi 
50 pl TE (10 mM Tris-HCI. pH 8,0 vd 1 mM EDTA, 
pH 8,0). Bdo quan tube ed chua DNA tong so d 
dteu ki§n nhiet dp -20°C cho d i n khi sd dung. 

2.2.2. Ky thupt PCR 
Su dyng ky thu$t PCR d l khuich dai dogn 

gen 16S rDNA cua phytoplasma. Cgp moi su-
dyng ban d i u la P I (Deng and Hiruki, 1991) vd 
P7 (Schneider ef al., 1995). San p h i m PCR l i n 
1 dupc pha loang vdi nudc c i t vd triing d l Idm 
khudn m l u DNA trong phan ung nested PCR 
sd dyng cgp moi R16mF2/R16mR1 (Gundersen 
and Lee, 1996). Thdnh ph in phdn ung PCR 
dupc dua theo tdi li§u da cdng bo. Quy trinh 
thpc hign trong phan dng PCR dupc thuc hi$n 
trdn mdy PTC-100 (IVI.J Research Inc.) vd i d i lu 
ki§n sau: khdi d i u b i ln tinh d (94°C-3 phut) x 1 
chu ky; t i i p theo Id chu trinh (94°C-1 phut; 
52''C-2 phiit; 94°C-3 phut) x 35 chu ky. Phan 
ung k i t thiic d (72''C-10 phut) x 1 chu k j . K i lm 

tra phan ii-ng PCR tren ban dien di agarose gel 
1 % trong TAE IX. 

2.2.3. Tinh sach san phim PCR vi giai 
trinh tu-

Tinh chiet san pham PCR trong phdn ung 
nested PCR dung QIAquick Gel Extraction Kit 
(Qiagen, GmbH, Due) theo hudng dan eua nhd 
san xuat. San phim PCR sau khi tinh chiit dupc 
giat trinh tp true t i ip . San phim gial trinh tp dupc 
gui dpc tai Cdng ty Bioneer eua Han Quoe bang 
BigDye Terminator 3.1 Kit (Applied Biotech). 

2.2.4. Phin tich da hinh RFLP vi xic djnh 
muc ddng nhat trinh tu- nucleotide 

Phan tich da hinh (RFLP) thuc hien md phdng 
tren chuong trinh PhyClassifier Cde trinh tu 
nucleotide dpc duac, gidi trpc t i ip tij' sdn ph im 
PCR nhdn vdi cap mdi R16mF2/R16mR1 dupc 
d t bdng enzyme Alul Haelll, Hinf\, Msel. Rsa\ 
va 7aql theo tai lieu md la ciia Zhao ef al. (2009). 
Phytoplasma gay hgl tren s i n tai Yen Bai - Vigt 
Nam (CWBYB.01, ma truy cgp KIVI360166, nhdm 
16Sri); phytoplasma gay hgi tren s i n tgi Trung 
Quoc (CWB.TQ, JQ957931, nhdm 16Srll-A) va 
phytoplasma gay hgl tren cay Igc tgi Oai Loan 
(PnWB, L33765, nhdm 16Srll-A) thupc nhdm 
16Sril-A; vd HibWB (ma truy cdp AF147708, 
nhdm 16SrXV-A) duac dua vdo lam ddi chirng. 
Cac bang DNA dupc xdc djnh tir k i t qua chay 
(^pn dl tren gel do va dupe ghi nhdn dpa tren su 
cd mat hay vang mat cOa chiing. H$ s6 dong 
nhat (F) do phan mem tinh toan dua trdn ma tran 
nhj phan theo edng thue: F = 2Nxy/Nx+Ny; tipng 
dd: Nxy la so bang DNA chung cd d cd hai m l u x 
va y; Nx Id s l bang DNA ciJa mdu x; Ny la s6 
bang DNA ciia m l u y (Wei ef al., 2007). 

2.2.5. Phin tich phi hp 
Trinh tp cac mau dupc so sanh mde dp 

tuang dong vdi nhau bdng ClustalW2, BioEdit 
7.0.0 vd diing ehuang trinh true tuy in BLAST 
(basic local alignment search tool) d l tim k i lm 
cdc chudi nucleotide gan gui ed san tren Ngdn 
hang Gen cua NCBI (Bethesda, Hoa KJ) tai dja 
chf http://blast.ncbi.nlm.nih.gov/Blast.cgi. Cdy 
pha hg dupc xay dung theo phuang phap 
Neighbor-Joining (N-J) vdi khoang each di tnjyen 
giua cdc chuoi dupc xac d|nh dua trdn md hinh 
thay the Kimura 2 tham s l , gia tn thong ke b ing 
ky thuat bootstrap (%) vdi 1.000 lan Igp lgi trong 
IVIEGA 5.0. 
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3. K ^ QUA N G H I £ N CCTU 

3.1. Mo ta tr ieu ch img bpnh 

K i t qud d i lu tra cho thiy, cdy s i n H/fanihot 
esculenta Cranzt bj nhi lm bgnh ch i i rdng dupc 
quan sat th iy cd b i iu hien trieu chirng nhu mpc 
nhi lu chdi ngpn va choi than d ph in than chinh. 
Id cdy nhd lgi, b i ln mau vdng nhgt, thd cung, 
thdn s i n ngd mau tham den (hinh 1). Cdy s i n 
nhi lm b^nh quan sdt th i y tgi cdc viing trong san 
thudc Ddng Nam Bd bao gdm Ba i^a-Vung Tau, 
Binh Duang, Dong Nai vd Tdy Ninh. Loai hinh 
trigu chung bgnh choi r ing gdy hgi tren cdy s i n 
giong vdi eae md ta t ru^c dd (Trjnh Xuan Hogt 
vd cs., 2012; Alvarez ef al., 2013), nhung khde 
han so vdi tri^u t ^dng cua bdnh kham Id s i n , 
b$nh d i m spc ndu cu s in , benh d i m Id xi mu hgi 
s in do cdc tdc nhdn gay benh la virus vd vi 
khuln gay ra da dupc cdng bo fren t h i gidi. 

P1/P7 

RltfaiFIAUtfmfU 

Hinh 1. Trigu c h i m g bpnh choi rdng hai tren 
g i i n g san KM94 d g i a i doan c h d thu hoach 

3.2. K i l m tra m l u tdch chiet DNA tong so 
bang ky thugt PCR 

Nham phat hign phytoplasma trong eac mau 
tdch ehiit DNA tong s l , st> dung ky thuat nested 
PCR Id d i lu can tfiilt khi phytoplasma xu i t hien 
vd phdn bd vdi muc dp th ip hogc phdn bo khdng 
d ing d i u trong cay ehii vd nhdm tang tinh ddc 
hi$u cua phdn i>ng. Lap lat thi nghigm nhl lu l i n 
vdi cdc cgp mdi P1/P7 va R16mF2/l^16mR1. K i t 
qua thi nghigm dupc trinh bay d hinh 2. 

Hinh 2. K i t qua dien di sdn p h i m nested PCR. 
H/I-Thang DNA Ikb (Fermentas); 1-T7-DN (chdi 

rdng sin, Dong Nai); 2-T11-QNg (chdi rdng sin, 
Quing Ngai); 3-T18-TN (chdi rdng sin, Tiy 

Ninh); 4-T19-BRVT (chdi rdng sin, Ba Rja-VOng 
Tiu); 5-Ciy sin khoe 1 (Ddng Nai); 6-Ciy sin 
khde 2 (Ddng Nai); 7-Ddi chOvg (+) (chdi rdng 

sin, Ddng Nai); Kich thw&c sin phim dupc chi 
ro bing mui tin. 

Ki t qua k i lm tra cho th iy , d trdn bdn di^n di, 
cdc mau T7-DN, T l 1-QNg, T18-TN vd T19-BRVT 
cd phdn ung PCR (+) xu i t hl#n vgch bdng trdn 
bdn dign di, vdi kich thudc dgc trung la 1.400 bp, 
cung g i ing vdi doi chi>ng (+). Doi chdng Id cSy 
s i n khde cd phan irng PCR (-) khdng x u i t hign 
vgch bang trdn bdn di$n di. K i t qud phdn i>ng 
PCR da xdc nhan sp cd mat cQa phytoplasma 
trong m l u cdy s i n bj nh i lm b^nh chdi r ing . 

Bh khang dinh cdp mdi diing trong phdn dng 
PCR cd bat cap dung phytoplasma hay khdng, 
gidi trinh tu tn^e t i i p sdn ph im PCR da dupc 
lam tinh sgch. S d dyng cdng cy tim k i lm BLAST, 
chiing tdi da t im cae chul i g i n gui nh i t trdn 
Ngdn hdng Gen dua trdn dogn gen da gidi trinh 
tp vung bdo thu 16S. K i t qud BLAST cho thiy, 
san pham PCR cua m l u T7-DN, T I I -QNg , T18-
TN vd T19-BRVT (cd mdc ddng nh i t trinh tp 
99%, phan tram dogn so sdnh Id 100%) phdn l^p 
trdn cay s i n bj bgnh ch i i r ing thu th|ip d i u la 
cdc chul i md hda ribosome RNA 163 cOa 
phytoplasma gay bpnh cdy, tnang dd cd cdc m i u 
phytoplasma gay hgi s i n xdc djnh tgi Trung QuIc 
va Uganda (Arocha ef al.. 2008). Trinh tp gen 
16S rRNA phytoplasma cua cac m l u phdn \^p 
trdn s i n d i u cd ch i t lupng t i t vd d u ^ c dang k^ 
trdn Ngdn hdng Gen vdi cdc md truy cdp l i n luwt 
Id KM280679 (T7-DN, 1340 nts), KIVI280680 
(T I I -QNg, 1330 nts), Kiyi280681 (T18-TN 1341 
nts) vaKM280682(T19-BRVT. 1340 nts) ' 
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3.3. Phan t ich da hinh RFLP va xac djnh 
miPC ddng nhdt tr inh tu" nucleotide 

Phan tich da hinh (RFLP) thpc hign md phdng 
trdn ehuang trinh iPhyClassifier. Ap dyng ky 
thuat phan tich nay khi trinh tp nucleotide phat t 
1.200 bp. Muc dich nh im ddnh gid muc dd 
tuang d ing giua cae cap trinh tp nucleotide 
vCing bao thu 16S rDNA cua phytoplasma gdy 

bdnh cdy. Cdc trinh tp nucleotide dpc dupc cua 
phytoplasma thude nhdm 16Sril gom m i u T7-DN, 
T11-QNg, T18-TN vd T19-BRVT giai trpc t i ip tCr 
san ph im PCR nhdn vdi eSp moi 
R16mF2/R16mR1 dupc e i t vdi enzyme Alu\. 
Haelll, Hinn. Mse\, Rsa\ vi Taq\ theo tdi ll$u m6 
ta cua Zhao ef al. (2009). K i t qua dupc t h i hi§n 
dh inh 3. 
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Hinh 3. Kgt qua phan t ich RFLP tren gel ao di ing c h u v n g t r inh /PhyClassifier. 
1-T7-DN: Chdi rdng sin (Ddng Nai); 2-T11-QNg. Chdi rdng sin (Quing Ngai); 3-T18-TN: Chdi rdng 

sin (Tiy Ninh); 4-T19-BRVT: Chdi rdng sin (Bi Ria-Vung Tiu), 5'Chdi rdng sin (Trung Qudc, nhPm 
16Srll-A): 6-Chdi rdng lac (Dii Loan, nhPm 16Sri!-A); 7-YB-01: Chdi rdng sin (Yin Bii. nhPm IGSri) 

vi 8-Chdi rdng dim bpt (Bra-xin, nhPm 16SrXV-A) dupc dwa vao lim ddi chO'ng. 

Ki t qua dign di tren gel ao cho thay, trinh tp 
nucleotide cua cdc m l u thir nghidm T7-DN, T I I -
QNg, T18-TN va T19-BRVT Id g i ing hgt nhau khi 
c i t vdi enzyme Alul, Haelll, Hinf\, Mse\, Rsa\ vd 
Taql. K i t qua gpi y r ing cdc mau phan Idp dupe 
trong nghidn edu ndy thupc eung mdt nhdm gSy 
b$nh. Cdc trinh tp ndy cQng giong vdi trinh tp 
nucleotide eua phytoplasma gay hai trdn eay s i n 
tgi Trung QuIc (JQ957931, nhdm 16Srll-A) va 
trdn cdy Ige tgi Ddi Loan (L33765, nhdm 16Sril-
A) dd dupc cdng bd, nhung sai khde h i n so vdi 
ddi Chung la trinh tp nucleotide cija phytoplasma 
gdy hgi trdn s i n tgi Yen Bdi (KM360166, nhdm 
leSri) vd HibWB (AF147708, nhdm 16SrXV-A) 
Ngodi 6 enzyme cdt da dimg nay, ehOng tdi edn 
su dyng 11 enzyme khde (gom SamHI, Bfa\, 
SsflJI, Oral, EcoRl, H/ial, Hpal, Hpall, Kpn\, 
SauZAl vd Sspl) theo tdi lieu md td eiia Zhao ef 
al. (2009), k i t qua phdn tich gel ao cho th iy 
khdng cd sp khde bigt gii>a trinh tu nucleotide 
cOa eac m l u T7-DN (KM280679), T I I -QNg 
(Kiyi280680), T18-TN (KM280681) va T19-BRVT 
(KM280682) {hinh inh khong dua ra). 

So sdnh mdc dong nhi t frinh tp nucleotide vijng 

16S rDNA eua cdc m l u T7-DN (KM280679), T I I -
QNg (Kiyi280680), T18-TN (Kiyi280681) vd T19-
BRVT (KM280682) dpa tren phdn tich k i t qua diSn 
di gel ao. Cdc bang DhJA dupe ghi nhdn dua tren 
sp cd mat hay v ing mdt cua chung. Hp sd ddng 
nhit (F) do phin mem tinh todn dua trdn ma tr^n 
nhj phdn (Wei ef al.. 2007; Zhao et al., 2009). Ket 
qua tnnh bdyd bang 1. 

K i t qua cho th iy , trinh tp nucleotide cOa cdc' 
m l u thu nghi$m T7-DN, T I I - Q N g , T18-TN vd 
T19-BRVT cd CLing h§ sd ddng nh i t eao nh i t (F 
= 1,00) vdi trinh tu nucleotide cua phytoplasma 
gdy hgi trdn cdy s i n tgi Trung Qudc (JQ957931) 
deu thupc nhdm 16Srll, nhdm phy A da dietyc 
cdng bo vd sai khde hdn so vdi phytoplasma 
nhdm 16Sri, nhdm phy A (F = 0,47), 
phytoplasma hai s i n tgi Ydn Bdi, nhdm 16Sri (F 
= 0,40-0,44) vd phytoplasma nhdm 16Srill, 
nhdm phy B (F = 0,63) lidn quan d i n bpnh ch i i 
r ing hgi s i n , bdnh da cdc hgl s i n (Davis ef al 
2005; Alvarez etal., 2009). So sanh cdc trinh ti,r 
ndy vdi cdc nhdm phy khde trong ciing mdt 
nhdm phytoplasma 16Sril nhu nhdm phy 16Sril-
B (WBDL, U15442), 16Sril-C (FBP, X83432) 



Kit qua nghien cifu khoa hpc BVTV-862/2015 

16Sril-D (PpM, Y10096), 16SrII-E (PEY, 
Y16393) va 16Sril-F (CoP, EF186827) thi deu 
ed h$ so ddng nhit eao thip han (F = 0,88-0,95). 
Kit qua nay eho biit ring, cdc trinh tp 

nucleotide (Vigt Nam) cua cae mS truy c^p 
Ngdn hdng Gen gom KM280679, Kiyi280680, 
KIVI280681 vd KM280682 deu ciling thudc nhdm 
phytoplasma 16Sril, nhdm phy A (16Sril-A). 

Bang 1. So sanh mii'c ddng nhit trinh t\f nucleotide viing 168 rDNA 

STT M l u phan rich Nhom 16Sr 1 2 3 4 5 6 7 S 9 10 U I 

1,00 
1,00 1,00 
1,00 1,00 1,00 
1,00 1,00 1.00 1.00 
0,47 0,47 0,47 0,47 1,00 
0,40 0,40 0,44 0.40 0.78 1.00 
1,00 1,00 l.OO 1,00 0,47 0.40 1,00 
1.00 1,00 1,00 1,00 0,47 0,42 1,00 1,00 
0,88 0,88 0.88 0,88 0,48 0,39 0,88 0,88 1,00 
0,94 0,94 0,94 0.94 0.50 0,41 0,94 0,94 0,94 1,00 
0,95 0.95 0,95 0,95 0,49 0,40 0,95 0.95 0,91 0,97 1.00 
0,90 0,90 0.90 0,90 0.47 0,38 0,90 0.90 0,85 0,91 0.94 1,00 
0.92 0,92 0,92 0.92 0,50 0,41 0,92 0,92 0.92 0,98 0,95 0,89 1,00 
0.63 0.63 0.63 0.63 0.59 0.46 0,63 0.63 0.63 0,67 0,66 0.64 0.67 1.00 

Ghi chO: Mi tniy c$p Ngan hang Gen cPa cic miu phan tich T7 DN (KM280679); TII.QNg (KM280680); 
T18.TN (KM280681); T19BRVT (Kf\/I280682); CWBWF (AY787139); CWBYB.01 (KM360166): CWB.TQ 
(JQ957931); PnWB (L33765); WBDL (U15442}: FBP (X83432}; PpM (Y10096): PEY (Y16393); CoP (EF186827}; 
CWB.Br02 (GU193977). Sd thii- tu d hang tren cung tu-ong ung vdi ten miu phan tich 6 cpt phia ben tay trii. 

1 
2 
3 
4 
3 
6 
7 
8 
9 
10 
II 
12 
13 
14 

T7.DN 
TII.QNg 
TI8.TN 
TI9.BRVT 
CWB.WF 
CWBYB.01 
CWBTQ 
PnWB 
WBDL 
FBP 
PpM 
PEY 
CoP 
CWB.Br02 

l6SrI-A 
l6SrI 
l6Srll-A 
l6SrI[-A 
l6Srll-B 
l6Srll-C 
l6Srl[-D 
l6Srll-E 
l6Srll-F 
l6SrlII-B 

Dl nghidn cdu mdi quan h$ di truyen gida 
cdc miu phytoplasma trong nghidn euu ndy vdi 
cdc loai phytoplasma khde vd eung eip ca sd 
khoa hpc eho phdn logi, ehCing tdi tiln hanh xdy 
dpng cSy pha hg dpa trdn dogn gen 16S rRNA 
cua phytoplasma gdy b$nh thpc v$t dd dupc 
cdng b l trdn Ngdn hdng Gen (bang 2). Trude khi 

Bang 2. Danh mî c phytoplasma dung trong phan tich phS h^ 

xdy dpng quan_h§ pha hd, cdc trinh tp dupc cSn 
trinh tp da ehudi bing phin mem ClustalX. Cdy 
pha h$ dupe xdy dpng bing phuang phdp 
Neighbor-Joining vd dd tin c$y ciia cac mil quan 
h$ pha h$ dupe tinh toan bing kj thudt 
"boostrap" vdi 1.000 lan ldp. Kit qua phdn tich 
pha h0 dupc trinh bdy d hinh 4 

Nh6m.nh6ni phg 
16S rRNA 

l-A 
1 

ll-A 
II 

ll-A 
ll-B 
ll-C 
ll-D 
ll-E 
ll-F 
Ill-B 
lll-L 

B^nh Men quan d i n phytoplasma 

Choi r6ng s^n 
Choi rong sin Ydn Bai 
Choi rong sin 
Ch6i r6ng san 
Choi ronq lac 
Ch6l rong cay chanh 
Ch6i r6ng d$u Ha Lan 
Kham la du du 
Dl^p h6a hoa mo 
Di^p hoa b6ng 
Choi rong sin 
Choi rong san 
Achoteptasma laidlawii 

Ten v i i t t i t 

CWB.WF 
CWB.YB.01 
CWB.TQ 
CWB.Ugad 
PnWB 
WBDL 
FBP 
PpM 
PEY 
CoP 
CWB Br02 
CWB-Col 
A. taidlawii 

Masd 
Nqan hang Gen 
AY787139 
KM360166 
JQ957931 
EU315317 
L33765 
U15442 
X83432 
Y10096 
Y16393 
EF186827 
GU193977 
KC999116 
M23932 

Ngu&n gic* 

Wallis - Fuluna 
Viet Nam 
Trung Quoc 
Uganda 
Dai Loan 
0-man 
khdng rd 
Ot-xtray-li-a 
l-ta-ll-a 
Burkina Faso 
Bra-xin 
C6-l6m-bl-a 

Ghi chii: * TTiam khio tren Ngin hing Gen. 
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Hinh 4. Cay pha hg xay d y n g theo phwang 
phap Neighbor-Joining 

Trinh ti/ 16S iRNA cua phytoplasma nhom 16Srll-A 
giy h$i tren ciy san tei Vi$t Nam trong nghiin cuii niy 
dupc chi ro bing mui ten. Gii trf bootrap (%) vPi 1.000 
lin l$p l$i dupc chi ro a gdc cic nhinh. T§n viet tat vi 
mi truy c$p tren Ngin hang Gen dupc chi ro a bang 2. 

A. laidlawii dupc dua vao lam ddi chOng. 
Thanh bar thi hipn khoang cich di truyin. 

Kit qud phan tieh pha hd cho thiy, phytoplasma 
gay hgt trdn cdy s i n tai Vi#t Nam (T7-DN, T I I -
QNg, T18-TN vd T19-BRVT) n i m cOng mdt nhdnh 
so vdi nhilu lodi phytoplasma khae eCing thude 
nhdm 16Srll ciing vdi phytoplasma gdy hgi tren 
cdy s i n tat Trung Qudc (JQ957931) vd tren edy 
Ige tgi Ddi Loan (L33765) deu thudc nhdm 16Srll-
A. Hi$n nay trdn the gidi mdi chi phdt hidn th iy 
phytoplasma thupc cdc nhdm IGSri, 16Sril vd 
leSrill gdy hgi trdn cdy sdn Manihot esculenta 
Crantz tgi nhieu vijng trdng s i n tren t h i gidi. K i t 
qua nghidn cdu trudc dd cho biet, d Vi#t Nam dd 
phdt hidn dupc phytoplasma thupc nhdm 16Sri 
(Trjnh XuSn Hogt vd cs., 2012; Alvarez ef a/., 
2013) gay hgl trdn cdy s i n bj b0nh choi r ing. 
Phytoplasma nhdm 16Sril gdy hgi trdn cdy sdn 
cQng dd dupc cdng b l tgi Thdi Lan, Trung Quoc, 
Uganda. Hai nhdm phytoplasma khde nhau gdy 
hgi trdn eiing mdt logi cdy trong dd dupc phdt 
hi$n tgi nhi lu noi tren the gidi nhu phytoplasma 
gdy bdnh hda gd hgi ca chua g I m hdn hpp hai 
loai thuOe nhdm 16Sri va 16SrXli-A d Hy Lap 
(Vellios and Lioliopoulou, 2007), phytoplasma 
khac nhau thudc nhdm 16SrXI vd leSrXII gdy hgi 

tren cay mia {Saccharum officinarum) bj bdnh 
ch i i cd d An Dd (Nasare ef a/., 2007), 
phytoplasma thudc nhdm 16Sri-A/B vd 16SrXII-A 
eiing gdy hgi tren edy khoai tdy d Nga (Girsova 
etal., 2008), phytoplasma thudc nhdm 16SrXII-A 
vd nhdm 16SrV gdy hgi trdn m l u cdy nhdn gidng 
Tidu da bd bj bgnh eh i i r ing thu thdp tgi phia 
Nam Vigt Nam (Thuy ef a/., 2012). 

4. K^T LUAN 

Bing ky thuat PCR, giai trinh tp vd phdn tich 
da hinh (RFLP) md phdng trdn ph in mem mSy 
tinh su dyng ehuang trinh ;PhyClassifier, nghidn 
cuu ndy dd phat hidn ra phytoplasma thu$c 
nhdm 16Sril, nhdm phy A gdy hgi trdn cdy s i n bj 
nhidm bdnh chdi rdng. 
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Ralstonia solanacearum Smith TAP DOAN Gi6NG LAC 

BANG LAY NHI^M NHAN TAG KET HOP CHI TH! PHAN TU SSR 

Evaluation of Resistance Ability to Bacterial Wilt Ralstonia solanacearum Smith 
of Groundnut Collection by Artificial Inoculation in Combination with SSR Markers 

Nguyin Vdn Viet\ Nguyin Thj Vdn^, Le Thi Bich Thuy^ Ha Vidt Cuvng^ Nguyin IVIanh Hiingl, 
Nguyin Van Thl^g^ Ngp Van Ngdn^, Nguyen Xuan Thu^ Ngd Thj Thiiy Linh^ 

Ngiy nhpn bii: 2.3.2015 Ngiy chip nhin: 14.4.2015 

Abstract 

To determine the materials sources for breeding groundnut varieties resistant to bacterial wilt, artificial 
inoculation in combination with molecular markers were used. 

The result on evaluation of resistance ability 
1.Vi$n KHNN Viet Nam; *o bacterial wilt of 63 lines/varieties of 
2.Vi#n Bao v? Wiyc v§t; 
3.Vi§n Cdng nghe smh hgc 
4. Sd Ndng nghiep va PTNT MS N^i; 
5. Vi§n cay luong thyc vt Cay thyc phim; 
6. HQC Vi#n Nong nghiep Vigt Nam 

peanut germplasm by artificial inoculation showed that, 
there were 3.2% of highly resistant, 11.1% resistant, 
34.9% moderate resistant, 30.1% moderate susceptible, 
15.9% susceptible and 4.8% highly susceptible 
lines/varieties. 


