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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
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al., 2013} lign quan dén bénh bién vang, bénh
chdi réng (hay chdi phix thiy) va bénh da coc gay
hai trén cay sdn. Cdc nghién clru trréc d6 cho
biét, tai Viét Nam phytoplasma gay hai trén cay
sén bj bénh chdi rbng thudc nhém 165rl (Trinh
Xuan Hoat va cs., 2012; Alvarez ef af., 2013).

Trong nghién clu nay, ching t6i (ng dung
nguyén ly cha k¥ thuat PCR két ho'p véi gidi trinh
hr ving 16S rDNA va phan tich da hinh RFLP dé
phét hién tac nhan gay bénh 1a phytoplasma gay
hai trén cay san tai Dong Nam BJ.

2. VAT LIEU VA PHUONG PHAP NGHIEN COU
2.1, Vat liéu

Ngudn DNA tdng sé duoc tach chiét tr mau
céy san bi nhim bénh chéi rong thu thap tai mat
3§ tinh gom Ba Rja-vVong Tau, Binh Duong,
©éng Nal, Tay Ninh trong ndm 2013-2014 va
mAu cdy sén thu thap tai Quang Ngai dwec bac
quan silicagel ttr nhing nam trudc.

Héa chat diung trong phin (ng PCR
{polymerase chain reaction}: 2x GoTaq Green
Master mix (Promega, Madison, WI, Hoa Ky),
nedc cht vo tring

2.2, Phwong phap nghién clru

2.2.1. Tach chiét DNA tong s

Tach chiét DNA tdng s6 tir md cay thu thap
bing phwong phap CTAB (cetyl timethy!
ammonium bromide) dya theo tai igu mé 13 cla
Doyle and Doyle (1990). Hoa cin DNA ting sb véi
50 pl TE (10 mM Tris-HCI, pH 8,0 va 1 mM EDTA,
pH 8,0). Bdo quan tube co chira DNA téng sé &
didu kign nhigt 45 —20°C cho dén khi sty dung.

2.2.2. Ky thugt PCR

Sir dyng k§ thuat PCR dé khuéch dai doan
gen 16S rDNA cla phytoplasma. Cap mdi st
dyng ban dau |2 P1 (Deng and Hiruki, 1991) va
P7 (Schneider et al., 1995). San pham PCR |an
1 duge pha lodng v&i nude cat vo trang dé 1am
khudn méu DNA trong phan ¢ng nested PCR
st dyng cap moi R16mF2/R16mR1 (Gundersen
and Lee, 1996). Thanh phan phan Gng PCR
duge dua theo tai lieu da céng bd. Quy trinh
thipe hign trong phan &ng PCR dugc thue hign
trén may PTC-100 (M.J Research Inc.) v&i didu
kién sau: khoi ddu bién tinh & (94°C-3 phut) x 1
chu ky; tiép theo Ia chu trinh (94°C-1 phut;
52°C-2 phat; 94°C-3 phut) x 35 chu ky. Phan
{mg két thuc & (72°C-10 phit) x 1 chu ky. Kiém

tra phan rng PCR trén ban dién di agarose gel
1% trong TAE 1X.

2.2.3. Tinh sach san phdm PCR va gidi
trinh fur

Tinh chiét san phdm PCR trong phan ng
nested PCR dung QIAquick Gel Extraction Kit
(Qiagen, GmbH, Dirc) theo hwéng dén cda nha
san xufit. San pham PCR sau khi tinh chiét duoc
gidi trinh tw tnge tiép, San phém giai trinh ty dugc
gl doc tai Cong ty Bioneer cla Han Québc bing
BigDye Terminator 3.1 Kit {(Applied Bictech).

2.2.4. Phan tich da hinh RFLP va xdc dinh
mire déng nhét trinh ty nucleotide

Phan tich da hinh {RFLP) thiee hién mé phang
trén chuong trinh PhyClassifier Cac trinh ty
nucleotide doc dwgc, gidi tne tiép tir san phdm
PCR nhan vdi cip mbi R16mF2/R16mR1 duoc
cit bing enzyme Alul, Haelll, Hinfl, Msel, Rsal
va Tagl theo tai liéu mo ta cla Zhao et af. (2009).
Phytoplasma gay hai trén sén tai Yén Bai - Viat
Nam (CWBYB.01, ma truy cap KM3860166, nhém
168rl); phytoplasma gay hai trén sén tai Trung
Quéc (CWB.TQ, JQ957931, nhom 16St-A) va
phytoplasma géy hal trén cay lac tai Dai Loan
(PnWB, L33765, nhom 16Srll-A) thudc nhom
16Sril-A; va HIbWB (ma truy cp AF147708,
nhém 16SrXV-A) duge dua vao lam dbi ching.
Céc bang DNA dwgc xac dinh tir két qua chay
dién di trén ge} 4o va dugc ghi nhan diva trén sip
c6 mgt hay ving mat cla ching. Hé sb ddng
nhét (F) do phan mém tinh oan dya trén ma tran
nhi phan theo cong thirc: F = 2Nxy/Nx+Ny; trong
d6: Nxy Ja s6 bang DNA chung c6 & ca hai mau x
va y; Nx 1a s& bang DNA cia méu x; Ny la sé
bang DNA clia mau y (Wei ef al., 2007).

2.2.5. Phéantich pha hé

Trinh ty cac mau dwoc so sanh muc do
twong déng vé&i nhau béng ClustalW2, BioEdit
7.0.0 v ding chuong trinh fruc tuyén BLAST
{basic local alignment search tool) dé tim kiém
cac chudi nucleotide gan giii co s&n trén Ngan
hang Gen clia NCBI (Bethesda, Hoa Ky) tai dia
chi  http://blast.ncbi.nlm.nih.gov/Blast.cgi. Cay
pha hé dwoc xdy dwng theo phuwong phép
Neighbor-Joining (N-J) v&i khodng cach di truyén
gitza céc chudi duoc xac dinh dwa trén md hinh
thay thé Kimura 2 tham s, gia tr| thdng k& bing
ky thuat bootstrap (%) v6i 1.000 Ian 1Ep lai trong
MEGA5.0.
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3. KET QUA NGHIEN CFU
3.1. M6 ta trigu chirng bénh

Két qua diéu tra cho thdy, cay san Manihot
esculenta Cranzt bi nhi&m bénh chdi rong dugc
quan sat thdy co biéu hién triéu chitng nhu moc
nhiéu chdi ngon va chdi than & phan than chinh,
1a cay nho lai, bién mau vang nhat, thé cirng,
than sdn nga mau tham den (hinh 1). Cay san
nhim bénh quan sat thy tai cac viing tréng sén
thuc Bong Nam B bao gdbm Ba Ria-Viing Tau,
Binh Dwong, éng Nai va Tay Ninh. Loai hinh
triéu ching bénh chéi réng gay hai trén cay sén
gibng voi cac mé ta treéc d6 (Trinh Xuan Hoat
va cs., 2012; Alvarez et al., 2013), nhwng khéac
hén so Vi tridu chirng clia bénh kham la sén,
bénh dém soc¢ nau cti san, bénh dém 14 xi m hai
sén do c4c t4c nhan gay bénh la virus va vi
khuén gay ra da duoc cong bb trén thé gici.

Hinh 1. Triéu chirng bénh chdi réng hai trén
giéng san KM94 & giai doan ch& thu hoach

3.2 Kiém tra mau tich chiét DNA téng sb
bang ky thuat PCR

Nhém phat hign phytoplasma trong cac mau
tach chiét DNA téng sb, str dung ky thuat nested
PCR la diéu can thiét khi phytoplasma xuét hign
va phan b v&i mrc 6 thap hoac phan bé khdng
déng déu trong cay chi va nham ting tinh dic
higu ctia phan (ng. Lap lai thi nghiém nhiéu Ian
VGi céc cap mbi P1/P7 va R16mF2/R16mR1. Két
qua thi nghiém duorc trinh bay & hinh 2,

<4

PUPT
R16mFURISMR1

Hinh 2. Két qua dién di san pham nested PCR.
M-Thang DNA kb (Fermentas); 1-T7-DN (chdi
réng sén, Béng Nai); 2-T11-QNg (chdi réng sén,

Quang Ngai); 3-T18-TN (chéi réng sén, Ty
Ninh); 4-T19-BRVT (chéi réng sén, Ba Ria-Ving
Tau); 5-Cay sdn khde 1 (Dong Nai); 6-Céy sén
khée 2 (Ddng Nai); 7-Bbi chiing (+) (chdi réng
sén, Déng Nai); Kich thuéc san phdm duoe chi
16 bdng mdi tén.

K&t qua kiém tra cho thay, & trén ban dién di,
cac mau T7-DN, T11-QNg, T18-TN va T19-BRVT
c6 phan ting PCR (+) xuét hién vach bing trén
ban dién di, vai kich thuoc dac trung 1a 1.400 bp,
cling giéng v6i dbi ching (+). D6 chivng 1a cay
sén khoe coé phan ung PCR (-) khéng xuét hién
vach bang trén ban dién di. Két qua phan (ng
PCR @& xac nhan sy cé mat cla phytoplasma
trong mau cy sén bj nhidm bénh chéi rong.

D& khang dinh cap médi ding trong phan ting
PCR c6 bat cap ding phytoplasma hay khéng,
gidi trinh tw tnpc tiép san phdm PCR da duge
lam tinh sach. St dung céng cy tim kiém BLAST,
ching t6i @3 tim céc chubi gan gii nhét trén
Ngan hang Gen dua trén doan gen da gidi trinh
ty ving béo thi 16S. Két qua BLAST cho théy,
san phdm PCR cla mau T7-DN, T11-QNg, T18-
TN va T19-BRVT (cé mirc ddng nhét trinh ty
99%, phan tram doan so sanh la 100%) phan lap
trén cay san bj bénh chéi rdng thu thap du 13
cac chudi md hoéa ribosome RNA 16S cla
phytoplasma gay bénh céy, trong d6 c6 cac méu
phytoplasma gay hai san x4c dinh tai Trung Quéc
va Uganda (Arocha et al., 2008). Trinh tv gen
16S rRNA phytoplasma cla cac mau phan lap
trén sén déu co chét leong tét va dwoc dang ky
trén Ngan hang Gen v6i cac ma truy cap I3n luot
13 KM280678 (T7-DN, 1340 nts), KM280680
(T11-QNg, 1330 nts), KM280681 (T18-TN, 1341
nts) va KM280682 (T19-BRVT, 1340 nts).
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3.3. Phan tich da hinh RFLP va xac dinh
mipc dong nhit trinh tw nucleotide

Phan tich da hinh (RFLP) thyc hién md phdng
trén chwong trinh iPhyClassifier. Ap dung ky
thuat phan tich nay khi trinh ty nucleotide phai >
1.200 bp. Muc dich nh&m danh gid mic do
twong déng gilta cac cdp trinh tw nucleotide
ving bdo thd 165 rDNA clia phytoplasma gay

Alul

Hinf L

bénh cay. Cac trinh tw nucleotide doc duoc clia
phytoplasma thudc nhém 16Srll gém mau T7-DN,
T11-QNg, T18-TN va T19-BRVT gidi truc tiép tir
san phdm PCR nhan v&i cap médi
R16mF2/R16mR1 dwoc cét voi enzyme Alul,
Haelll, Hinfi, Msel, Rsal va Tagi theo tai ligu mé
ta clia Zhao ef al. (2009). Két qua duoc thé hién
& hinh 3.

Haelll
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Rsal

Hinh 3. Két qua phan tich RFLP trén gel o dling chirong trinh /PhyClassifier.
1-T7-DN: Chéi rong sén (Bdng Nai); 2-T11-QNg. Chéi rdng sdn (Quéng Ngai); 3-T18-TN: Chéi réng
sén (T&y Ninh); 4-T19-BRVT: Chdi rdng sén (B4 Ria-Ving Téu), 5-Chéi rdng sén (Trung Qude, nhom
16Sr1l-A); 6-Chdi réng fac (B4l Loan, nhom 16Sril-A); 7-YB-01: Chdf rbng s&n (Yén Bai, nhom 16Sr)
va 8-Chor réng dém byt (Bra-xin, nhém 16SrXV-A) dwoc duwa vao 1dm J6i ching.

Két qua dién di trén gel 3o cho thdy, trinh tw
nucleotide cla cac mau thir nghiém T7-DN, T14-
QNg, T18-TN va T19-BRVT & gidng hét nhau khi
cét v6i enzyme Alul, Haelll, Hinfl, Msel, Rsal va
Tagl. Két qua gei ¥ riing cc mau phan 1ap duoc
trong nghién clru ndy thuge cling mét nhom gay
bénh. Cac trinh ty nay cling giong v&i trinh ty
nucleotide clia phytoplasma gay hai trén cay san
tai Trung Quéc (JOQO57931, nhom 16Srl-A) va
trén cay lac tai Dai Loan (L33765, nhom 16Sril-
A) 38 ugc cong bd, nhung sai khac hin so vei
d6i chirng 13 trinh t nucleotide cua phytoplasma
gay hai trén sén tai Yén Bai (KM360166, nhom
16Srl) va HibWB (AF147708, nham 16SrXV-A)
Ngoai 6 enzyme cat da dung nay, chang toi can
s dung 11 enzyme khac (gém BamHl, Bfal,
BstU|, Dral, EcoRl, Hhal, Hpal, Hpall, Kpni,
Sau3Al va Sspl} theo tai &y md 13 clia Zhao et
al. (2009), két qua phan tich gel &0 cho thay
khéng o6 s khac biét gira trinh tw nucleotide
clia cac mi3u T7-DN (KM280679), T11-QNg
{KM280680), T18-TN (KM280681) va T19-BRVT
(KM280682) (hinh dnh khong dua ra).

So sanh mic ddng nhét trinh ty nucleotide ving

46

16S rONA clia cac mau T7-DN (KM280679), T11-
QNg (KM280680), T18-TN (KM280681) va T19-
BRVT (KM280682) dwra trén phan tich két qua dien
di gel d0. Cac bang DNA dwoc ghi nhan du'a trén
sw cb mét hay véng mit cla chung. Hé s& dng
nhét (F) do phdn mem tinh toén dwa trén ma tran
nhj phan (Wei et al,, 2007; Zhao et al., 2009). Két
qua trinh bay & bang 1.

K&t qua cho thay, trinh ty nucleotide clia cc
méu thk nghiém T7-DN, T11-QNg, T18-TN va
T19-BRVT ¢t cung hé s6 dbng nhat cac nhit (F
= 1.00) vai trinh ty nucleotide cla phytoplasma
géy hai trén cay sén tai Trung Quéc {JQ857931)
déu thubc nhém 16Sril, nhém phyu A @3 duge
cong bd va sai khac hdn so vol phytoplasma
nhém 168, nhém phu A (F = (47),
phytoplasma hai sén tai Y&n B&i, nhom 16Sr) (F
= 0,40-0,44) va phytoplasma nhom 18Srll,
nhom phy B (F = 0,63} lién guan dén bénh chél
réng hai san, bénh da coc hai sdn (Davis ot al,
20085; Alvarez et al., 2009}. So sanh céc trinh tw
nay vdi cac nhom phu khac frong ciing mét
nhom phytoplasma 165rll nhw nhém phy 168¢)-
B (WBDL, U15442), 163rll-C (FBP, X83432),
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16Srl-D  (PpM, Y10096), 16Stl-E (PEY,
¥16393) v& 16Srll-F {CoP, EF186827) thi d&u
cb hé 56 ddng nhét cao thap hon (F = 0,88-0,95).
Két qua nay cho biét rang, cac trinh ty

nucleotide (Viét Nam) cla cac ma truy cip
Ngan hang Gen gbm KM280679, KM280680,
KM280881 v& KM280682 déu cing thudc nhém
phytoplasma 16Srll, nhém phuy A (16Sr1l-A).

Bang 1. So sanh mirc ddng nhét trinh tw nucleotide vang 16S rDNA

STT Mbuphintich Nhom16sr_1___ 23 45 6 5 8§ 6 10 1 32 13 14
T TI.DN B 1,00

2 TILQNg 100 1,00

3 TIBTN 1,00 1,00 1,00

4 TI9BRVT - 100 1,00 1,00 1,00

5 CWBWF  16St-A 0,47 0,47 047 047 1,00

6 CWBYB.OI 165l 040 0,40 0,44 040 078 1,00

7 CWBTQ  16StA 100 1,00 106 1,00 047 0,40 100

8 Powa 165A1-A 1,00 1,00 1,00 1,00 047 0,42 1,00 1,00

9 WBDL 165rl-B - 0,88 0,88 088 0,88 0,48 0,39 088 088 1,00

1 FBp 16S-C 094 0,94 094 094 0.50 0,41 094 0,94 094 1,00

o PpM 168D 0,95 095 095 095 049 040 0,95 095 091 0,57 1.00

12 PEY 16Sr-E 0,90 090 090 090 047 038 0,90 030 085 0,91 094 1,00

13 CoP 16SALF 092 092 092 092 050 041 092 0,92 092 098 095 0,89 100

14 CWBBr02  165rl1-B 063 0,63 0.63 063 0.59 046 0,63 0.63 0,63 067 066 064 067 1.00

Ghi chi: Ma truy cap Ngan hang Gen cia cdc miu phan tich T7 DN (KM280679); T11.QNg (KM280680);
T18TN (KM280681); T19BRVT (KM280682); CWB WF (AY787139); CWBYB.01 (KM360166) CWB.TQ
(JQ957831); PnWB (L33765); WBDL (U15442); FBP (X83432); PpM (Y10096); PEY (¥16393); CoP (EF186827);

CWB.Br02 (GU193977). 86 thir tw & hang trén cing tuong img voi t6n mau phan tich & cif phia bén tay lré.

Dé nghien ctru mdi quan he di truyén gicra
c&c miu phytoplasma trong nghién cliru nay voi
cac loai phytoplasma khac va cung cép co s&
khoa hoc cho phan logi, chung té& tién hanh xay
dieng cay pha hé duwa trén doan gen 16S rRNA
cla phytoplasma gay bénh thyc vat d& dugc
cong bb trén Ngan hang Gen (bdng 2). Trudc khi

xay dyng quan hé phé hé, céc trinh ty dwye can
trinh ty da chudi bdng phdn mém ClustaiX. Cay
phd hé dugc xay dyng blng phwong phép
Neighbor-Joining va dé tin céy clia cac médi quan
hé phd hé duoc tinh toAn bing k§ thuat
“boostrap” vé&i 1.000 Ian 1ap. Két qua phan tich
pha hé dwgc trinh bay & hinh 4

Bing 2. Danh myc phytopiasma diing trong phan tich pha hg

Nh:?'s" :]:}T Aphu Bénh lien quan dén phytoplasma Tén viét tit N éthZ:O Gen Ngudn gée*

-A Chéi rdng san CWB.WF AY78713¢ Wallis - Futuna
] Chdi rdng sén Yén Bai CWB.YB.01 KM360166 Viét Nam

H-A Chéi rdng san CwB.TQ JQe57931 Trung Quéc
I Chdi rdng sén CWB.Ugad EU315317 Uganda

I-A Chdi rdng lac PRWB L33765 Bai Loan

-8 Chdi rdng cay chanh WBDL U15442 O-man

I-C Chdi réng d4u Ha Lan FBP X83432 khéng r5

) Kham Ia du di PpM Y10096 Gt-xtray-li-a

I-E Diép hoa hoa me PEY Y¥16393 Hali-a

\I-F Diép héa bdng CoP EF186827 Burkina Faso

-8 Chéi réng sén Cwa Bi02 GU193977 Bra-xin

n-L | Chéi réng san CWB-Col KC999116 Ca-lem-bi-a
- | Acholeptasma taidiawii A. laidiawn M23932 -

Ghi chii: " Tham khdo trén Ngén héng Gen.
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Hinh 4. Ciy pha hé xay dyng theo phrong
phap Neighbor-Jeining
Trinh y 16S rRNA cia phytoplasma phém 16Srl-A
gay hai trén cdy sin tai Viét Nam trong nghién ciu ndy
Ao chi r3 bing mdi tén. Gid trf baatrap (%) vér 1.000
#4n Iéip lai dugc chi b & gbc céc nhanh, Tén vidt 1t va
md truy c§p trén Ngan hang Gen dugc chi r6 & bang 2.
A. laidlawii duge Gua vao tam dbi chong.
Thanh bar thé hign khoang céch di truyén.

Két qua phan tich pha hé cho théy, phytoplasma
g4y hai trén céy sén tai Viét Nam (T7-DN, T11-
QNg, T18-TN va T13-BRVT) ndm cling mét nhanh
s0 véi nhidu loai phytoplasma khéc cling thudc
nhém 16Sril cling v&i phytoplasma gay hai trén
cay sin tai Trung Quéc {JQO57931) va trén cay
lac tai Bai Loan (L33765) déu thudc nhom $6S5rll-
A. Hién nay trén thé giéi mdi chi phat hign thay
phytoplasma thugc cdc nhém 16Srl, 16Sril va
1681l gay hal trén cay sén Manihot esculenta
Crantz tai nhigu viing trong sén trén thé gici. Két
Qua nghién ciku trrsrc 6 cho biét, & Viet Nam da
phat hién dwoc phytoplasma thudc nhém 16Srl
(Trinh Xuan Hoat va cs., 2012; Alvarez et al.,
2013) 2y hai trén cay sén bi banh chéi rdng.
Phytoplasma nhom 16Srll gy hai trén cay sdn
clng da duge cdng bé tai Thai Lan, Trung Quéc,
Uganda. Hai nhém phytnplasma khac nhau gay
hai trén ceng mot loai cay tréng da dugc phat
hién tai nhiéu noi trén thé giti nhw phytoplasma
gy bénh hoa gb hai ca chua gém hén hgp hai
loai thudc nhom 16Srl va 16SrXli-A & Hy Lap
(Vellios and Lioliopoulou, 2007), phytopiasma
khac nhau thuge nhom 16SeXI va 16SrXIl gay hai
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frén cay mia (Saccharum officinarum) bi beénh
chdt ¢6 & An PO (Nasare et al., 2007),
phytoplasma thudc nhém 16Srl-A/B va 155‘4'XII7A
ciing gdy hai trén cay khoai tay & Nga {Girsova
et al., 2008), phytoplasma thugc nhom 16SiXII-A
va nhém 16SrV gay hai trén mau cay nhan giéng
Tidu da bd bi bénh chéi rdng thu thép tai phia
Nam Viét Nam (Thuy et al, 2012).

4. KET LUAN

Béng ky thuat PCR, gidi trinh ty va phan tich
da hinh {RFLP) mé phéng trén phan mém may
tinh si dung chirang trinh iPhyClassifier, nghign
ciru nay da phat hién ra phytoplasma thudc
nhom 16Srl, nhdm phu A gay hai trén cay sén bj
nhi&m bénh chdi réng.
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BANH GIA KHA NANG CHONG CHIU BENH HEO XANH VI KHUAN
Ralstonia solanacearum Smith TAP DOAN GIONG LAC
BANG LAY NHIEM NHAN TAO KET HOP CHi THI PHAN TU SSR

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

To determine the materials sources for breeding groundnuf varieties resistant fo bacterial will, arificial
Inoculation in combinatton with molecular markers were used.
The resuit on evaluation of resistance ability

to bacterial will of 63 lines/varieties of
peanut germplasm by artficial inoculation showed that,
there were 32% of highly resistant, 11.1% resistant,
34.9% moderate resistant, 30.1% moderate susceptible,
15.9% susceptible and 4.8% highly susceptible
lines/varieties.

1.Vién KHNN Vigt Nam;

2.Vién Bae vé thuc vat;

3.Vign Cong nghé& sinh hec

4. 5& Nong nghigp va PTNT Ha Ngi;

5. Vién Céy lvong the va Cay thipe phim;
6. Hoc Vidn Nong nghiép Viét Nam
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