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TOM TAT: Bénh héo xanh do vi khuén Ralstonia solanacearum Smith gay ra 1a mot trong nhiing
bénh gy ton thét 16n cho san xuat lac trén thé gidi va Viét Nam. Két qua chon giéng khang bénh
theo phuong phap truyén thong con han ché do hiéu qua chuyén cac gen khang bénh vao con lai con
khé khin va ton nhiéu thoi gian. Vi vy, viée tng dung cac chi thi phan tir trong chon tao gidng lac
khang bénh héo xanh vi khuan 1a phwong phap kha thi dé kiém soat dich bénh. Trong bai béo nay,
ching t6i trinh bay két qua phan tich phan tir tap doan 63 mau gidng lac voi 60 cip moi SSR dé xac
dinh sy lién két gitra mot sd chi thi phan tir véi tinh trang khang bénh héo xanh vi khuan. Két qua
danh gia tinh khang bénh cuia tap doan lac nhan duoc 31 giéng khang véi bénh héo xanh vi khuén
trong 63 gidng tap doan (ty 1& 49,21%), con lai 1a cic gidng nhiém. Trong s6 60 cip mdi SSR,
chung t6i nhan dugc 26 cap thé hién su da hinh voi té)ng $6 90 alen. Sb lugng alen dao dong tir 2
dén 6 alen, gi4 tri trung binh 1a 3,46 alen/locus. Ty 1& alen hiém xuét hién 1a 26,92% (7 alen hiém
xudt hién trén 7 cip moi PM137, PM3, pPGSseql4A7, RN2F12, pPGSseq3F5, 7G2 va 16C6). Hé
s6 PIC trong khoang tir 0,2955 (mdi PM606) dén 0,7469 (mdi TC1A02). Gi4 tri trung binh cua hé
s6 PIC kha cao (0,5560). Qua phan tich SSR va danh gia kha ning khang bénh cua tap doan lac di
xac dinh duoc o su lién két cia 3 chi thi SSR (pPGPSeq3F05, GA161 va 7G2) vdi tinh trang
khang bénh héo xanh vi khuan. Két qua nhan duoc cho thdy trién vong st dung cac chi thi nay

trong chon tao giéng lac khang bénh héo xanh vi khuan.
Tir khéa: Chi thi phan tir, héo xanh vi khudn, khang bénh, lac, SSR.

MO DAU

Bénh héo xanh do vi khuin Ralstonia
solanacearum Smith gay ra 1a mdt trong nhitng
yéu t6 quan trong han ché nang sudt, dién tich va
san lugng lac trén thé gisi. Bénh c6 thé lam giam
ning suat lac tir 30-65%. Pham vi ky chu cua
bénh rong, giy hai trén 400 loai cay trong thudc
80 ho khic nhau. Vi khuan c6 thé ton tai lau
trong hat gidng, trong dét va co dai. Chinh vi vay
viéc phong trir bénh gip nhiéu kho khan [3].

Trong nhitng nim gan ddy, v6i sy phat trién
ctua cong nghé sinh hoc, rng dung chi thi phan
tir trong chon tao gidng khang bénh di duoc
nhiéu nha khoa hoc quan tdm nghién ctru. Trong
do, chi thi SSR duogc Gng dung réng rdi nho
nhitng ddc trung riéng biét nhu sy khic nhau vé
s6 1an lap lai dem lai mirc d9 da hinh giita cac
allen. Ban d6 lién két di truyén véi cac chi thi
SSR di duoc xdy dung & cdy lac véi kiéu gen

bo doi AA trong genome [10], BB [9] va bo bbn
AABB [6, 13]. Gan day, da c6 nhiéu nghién ctru
vé co so di truyén co tinh chuyén sau dé phat
trién chi thi SSR, cung cip cac cong cu di
truyén phuc vu cho nghién ctru téng thé giéng
lac [13, 14].

Céc chi thi phan tir d6i v6i bénh héo xanh vi
khuan & lac d3 duoc mot nhém cac nha khoa
hoc Trung Québc nghién ctru bang cac chi thi
SSR, AFLP ciing nhu vé biéu hién gen lién
quan dén bénh héo xanh vi khudn. Mot sé chi
thi SSR nhu 16C6, 14H6, 3A8 lién két chit vai
tinh khang bénh héo xanh vi khuan ¢ lac da
duoc phat hién [1]. Chi thi 7G2 da dugc cong
bd o lién két voi gen khang bénh héo xanh vi
khuén & lac [7]. Viéc danh gi cac chi thi phan
tir trén ngudn vat lidu nghién ctru 1a rat can
thiét, tir d6 c6 thé cho thiy su phu hop cua viée
st dung cac chi thi nay trong chon loc vdi
ngudn vat liéu nghién ciru.

207



Ngo Thi Thuy Linh et al.

Trong bai bao nay, chung t6i trinh bay két
quéa phan tich tap doan 63 giéng lac v6i 60 chi
thi phan tir SSR, phdi hop vé6i két qua danh gia
tinh khang bénh héo xanh vi khuan cua tap doan
gidng dé xac dinh su lién két giita cac chi thi
véi tinh khang bénh lam co s cho viéc sir dung
cac chi thi nay trong chon gidng khang bénh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Nguyén liéu thyc vat sir dung trong nghién
ctru 1a 63 méiu gidng lac trong tap doan giéng &
Viét Nam do Trung tdm Nghién ciu va Phat
trién dau dd, Vién Khoa hoc Noéng nghiép Viét
Nam cung cép (bang 1).

Bdng 1. 63 miu gidng lac st dung trong nghién ctiu

STT Tén giong STT Tén giong STT Tén giong STT Tén giong
1 ICGV00351 17 L21 33 0816.7 49 BWP-1
2 L18 18 T38 34 L22 50 BWP-2
3 0506.2 19 TD 207 35 L26 51 BWP-3
4 0713.24.1 20 9805.7. 1 36 0401.65.1 52 BWP-4
5 ICGV6022 21 LO08 37 VAG 03.2 53 BWP-5
6 BW62 22 ICGV 970019 38 ICGV01241 54 BWP-6
7 LO5 23 ICGV01232 39 Sen that 55 BWP-7
8 L19 24 ICGVO01238 40 BW79.4 56 BWP-8
9 CG 38 25 ICGV 89104 41 L23 57 BWP-9
10 Sen lai 26 L12 42  MDRF5.176 58 BWP-10
11 L17 27 ICGV92118 43 ICG 5051 59 BWP-11
12 ICGV01239 28 0909.1 44 L14 60 BWP-12
13 0401.57.1 29 ICG 11515 45 BW15 61 BWP-13
14 L15 30 L16 46 Dong lail 62 Gié NQ(d/c)
15 Dong lail4 31 VAG36 47 ICG 4911 63  ICGV3704(d/c)
16 ICGV 98370 32 Dong lai2 48 0702.3

60 cap moi SSR [2] duoc cung cap béi hing
IDT, Hoa Ky.

Phwong phap dinh gid kha ning khing bénh
ciia cdc mdu giong lac bang ldy nhiém nhin
tao

Kha ning khidng bénh ciia cic miu giong
lac béng lay nhiém nhan tao dugc danh gia trén
nén Sick-plot [5]. M&i giéng lac duoc lay nhiém
30 hat nirt nanh v6i cac chi tiéu theo ddi: diéu
tra dém toan bd sb cay bi héo va dugc danh gia
kha ning khang nhidm theo thang diém 6 cip
(xem bang 2 phan két qua).
Tdch chiét ADN genome

ADN genome dugc tich chiét theo phuong
phap CTAB (Cetyl Trimethyl Ammonium
Bromide) cua Maroof et al. (1984) [12] c6 cai
tién.

Phwong phap phin tich ADN genome vdi chi

thi SSR
Phéan ung PCR dugc thyc hién véi hon hop
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phin tng gom 1 ul ADN genome (25 ng/pl);
13,4 pl HyO; 2,0 pl Buffer 10xPCR; 2,5 ul
dNTP (1 mM); 0,5 pl mdi F (50 ng/pl); 0,5 pl
mdi R (50 ng/ul); 0,1 pl enzyme Tagq
polymerase (5 U/ul). Piéu kién phan tng PCR
nhu sau: 94°C trong 4 phiat; 35 chu ky cua 5
phut 94°C; 30 giay 48°C-60°C (tuy thudc nhiét
do6 bit cip cua timg mdi); 45 gidy 72°C va bude
cudi cung 72°C trong 5 phut.

Heé sb da dang gen (PIC) hay con goi 1a ham
luong thong tin tinh da hinh cua tung locus
(Polymorphic Information Content) dwgc tinh
theo cong thirc cia Saal & Wricke (1999) [11]:

PIC; =1-XP;’
Trong do, PlJ 1 tAn s6 xuét hién cua alen thir
j cua kiéu gen i dugc kiém tra. Pham vi gia tri

PIC tr 0 (khong da hinh) t6i 1 (da hinh hoan
toan).

Phwong phdp phén tich lién két chi thi phin
tir voi tinh khang bénh



Sy lién két ciia mot s6 chi thi phan tir SSR

Trong quan thé 63 mdu gidng, tién hanh
danh gia mirc d6 khang bénh cua ting cay. Phbi
hop két qua danh gia tinh khang bénh véoi két
qua phan tich chi thi phan to SSR, xac dinh mirc
d6 lién két cua chi thi phan tir véi tinh khang
bénh sir dung chuong trinh SAS bing phuong
phap phén tich tung chi thi (Single Marker
Analysis) [8].

KET QUA VA THAO LUAN

Danh gia kha ning khang bénh cia tip doan
lac

Céac nghién ctru vé vi khuan Ralstonia

solanacearum cho thy, cic ngudn vi khuin
phan 1ap tur cac vung dia ly khac nhau va ky chu
khac nhau khong giéng nhau vé dic tinh sinh
hoa va phan tng huyét thanh. He et al. (1983)
[4] dd chia cic ngudn vi khudn Ralstonia
solanacearum thanh 5 noi dya trén pham vi ky
chu ciia chiing va 5 biovar dya trén dac tinh sinh
hoéa. Cac biovar 3, 4 gy bénh cho lac & cac
nudce chau A [4]. Trong nghién ctru nay, noi gay
bénh pham vi rong nhat trong s cic noi vi
khuan Ralstonia solanacearum d phan lap
dugc st dung. Két qua danh gia tinh khang
bénh cia tap doan 63 miu gidng lac duoc tong
hop trong bang 2.

Bdng 2. Két qua danh gia tinh khang bénh cta tap doan 63 mau gidng lac

Cipbnh SN Mt do khing/nhigm 1 SOEOnEone b dodn Ty
1 <10 Khang cao HR 2 3,17
2 11-20 Khang R 11 17,46
3 21-30 Khang trung binh MR 18 28,57
4 31-50 Nhiém trung binh MS 20 31,75
5 50-90 Nhiém S 9 14,29
6 > 90 Nhiém ning HS 3 4,76

Két qua trong bang 2 cho thiy, s mau
gidng lac man cam véi bénh héo xanh vi khudn
kha cao, chiém toi 32 trong tong s6 63 maiu
glong trong tap doan (ty 1& 50,79%). Co 31
gidng khang vdi bénh héo xanh vi khuan (ty 1&
49,21%). Tuy nhién, hau hét ching déu gan voi
kiéu gen co tiém ning ning suat thip. Do do6

200 bp

viée xac dinh cac gidng lac khang bénh héo
xanh vi khuan dé 1am vat lidu lai tao VGi cac
gidng ning sut t6t nham chon duoc glong lac
vira khang bénh vira c6 ning suat cao rat co y
nghia.

Phan tich tdp doan lac véi cdc chi thi phdn tir
SSR

Hinh 1. Dién di trén gel polyacrylamide san phim PCR ADN genome
mot sO giong lac véi moi pPGPseql4A7
M: Marker, 1: ICGV 00351, 2: L18, 3: 0506.2, 4: 0713.24.1, 5: ICGV6022, 6: BW62, 7: LOS, 8: L19, 9:
CG38, 10: Sen lai, 11: L17, 12: ICGV01239, 13: 0401.57.1, 14: L15, 15: Dong lai 14, 16: ICGV 98370, 17:

L21, 18: T38, 19: TD207, 20: 9805.7.1, 21: L08&, 22: ICGV 970019, 23: ICGV01232, 24: ICGV01238, 25:
ICGV 89104, 26: L12, 27: ICGV 92118, 28: 0909.1, 29: ICG 11515, 30: L16.
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200 bp

Hinh 2. Dién di trén gel polyacrylamide san pham PCR ADN genome
mot s6 gidng lac véi mdéi RN2F12
M: Marker, 1: ICGV 00351, 2: L18, 3: 0506.2, 4: 0713.24.1, 5: ICGV6022, 6: BW62, 7: LOS, 8: L19, 9:
CG38, 10: Sen lai, 11: L17, 12: ICGV01239, 13: 0401.57.1, 14: L15, 15: Dong lai 14, 16: ICGV 98370, 17:
L21, 18: T38, 19: TD207, 20: 9805.7.1, 21: L08, 22: ICGV 970019, 23: ICGV01232, 24: ICGV01238, 25:
ICGV 89104, 26: L12, 27: ICGV 92118, 28: 0909.1, 29: ICG 11515, 30: L16.

ADN genome ctia 63 mau giéng lac nghién
ctru dd duoc tach chiét voi do nguyén ven va
tinh sach cao, dat yéu ciu cho phan tmg PCR
voi cac mdi SSR. Két qua phan tich SSR voi
mot s6 giéng thé hién & cac hinh 1 va 2.

Két qua phan tich cac miu gidng lac véi 60
cap moi SSR, chung t6i nhan dugc 26 cap thé
hién tinh da hinh v&i tong cong 90 alen (bang
3). S6 lugng alen dao dong tir 2 dén 6 alen, c6 4
cip mdi cho 2 alen (14H6, PM137, PM606, Ah-
420) va 2 cap mdi cho 5 alen (16C6, TC1A02),
gia tri trung binh la 3,46 alen/locus. Trong do,
c6 7 cap moi xac dinh duge 7 alen hiém (alen co

tan sd xudt hién nho hon 5%) véi ty 1é
alen hiém trung binh 1a 26,92%. Cac cip modi
PM137, PM3, pPGSseql4A7, RN2FI12,
pPGSseq3F5, 7G2, 16C6 xac dinh dugc 1 alen
hiém trén mdi locus nhan dang duoc cac gidng
0401.57.1, 9805.7.1, L15, Sen lai va BW62.
Hé s PIC duge coi la thude do tinh da dang
di truyén cta cac alen ¢ timg locus SSR. Két
qua thu dugc (bang 3) cho thiy hé sé PIC trung
binh ctia cac mdi kha cao (0,5560). Trong do6
mdi TC1A02 c6 gia tri PIC 16n nhét (0,7469)
con mdi PM606 co gia tri PIC thip nhat
(0,2955).

Bdng 3. Hé s6 PIC va s6 alen trén céc chi thi nghién ciru

Tén moi SO alen

O

TT Ténmdi Sdalen  HésdPIC

STT Hé sb PIC a

1 pPGPseq3F5 3 0,5547 14  TC1A02 5 0,7469
2 pPGPseq4F1 4 0,6752 15 TC2GO5 3 0,5616
3 pPGPseql4A7 4 0,5152 16 PM3 4 0,5355
4 14H6 2 0,3609 17 PMI137 2 0,3435
5 3A8 4 0,6049 18  PM606 2 0,2955
6 7G2 3 0,5109 19  IPMH395 3 0,4592
7 16C6 5 0,7030 20 IPMH524 6 0,7424
8 2C11 3 0,6250 21  Seq2HS8 5 0,6293
9 RN2F12 4 0,6125 22 Seql6E04 3 0,5471
10 GAl61 3 0,4961 23 Ah-420 2 0,3568
11 GA169 3 0,5066 24 Ah-558 4 0,6900
12 TC2E05 3 0,5948 25  Ah-408 3 0,5199
13 TC5E06 3 0,6512 26 gid755 4 0,6172
Tong 90 14,4559

Trung binh 3,46 0,5560
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Sw lién két ctia chi thi phén tir v6i tinh trang
khang bénh

Két hop cac két qua thu dugc tir viéc phan
tich phan tir véi cac mdi SSR va tinh trang
khang bénh héo xanh vi khuén cua cac giéng lac
cung voi viéc su dung phuong phap phén tich
tung chi thi (Single Marker Analysis) chung t6i
nhan duge két qua co6 sy lién két gitta chi thi
phan tu SSR va tinh trang khang bénh héo xanh
vi khuan. Két qua duoc thé hién ¢ bang 4.

Bdng 4. Gia tri hang s6 tuong quan/lién két (r*)
gitra chi thi phin tor va kha nang khang bénh
héo xanh vi khuan

H¢
s6  Dotin
STT  Tén chi thi lién cay (A
két  (P)
()
1 pPGPseq3F5 0,588 0,0001 28,166
2 pPGPseq4F1 0,007 0,654 37,016
3 pPGPseq14A7 0,000 0,935 58,431
4 14H6 0,145 0,137 48,660
5 3A8 0,034 0,153 39,905
6 7G2 0,526 0,0001 29,370
7 16C6 0,023 0,166 45,116
8 2C11 0,013 0,537 37,535
9  RN2FI2 0,022 0,425 52,475
10  GAle6l 0,658 0,0001 26,920
11 GA169 0,011 0,287 55,945
12 TC2EO05 0,063 0,179 55,699
13 TCSE06 0,072 0,150 48,180
14 TCI1EO02 0,003 0,771 40,027
15 TC2GO05 0,054 0,213 44,438
16 PM3 0,248 0,055 37,250
17  PM137 0,118 0,075 33,662
18  PM606 0,003 0,742 35,285
19  1PM395 0,000 0,944 56,643
20 IPM524 0,001 0,822 55,479
21 Seq2HS 0,013 0,537 42,466
22 Seql6E04 0,023 0,420 49,799
23 Ah-420 0,065 0,338 48,180
24 Ah-558 0,084 0,118 33,738
25  Ah-408 0,012 0,552 62,018
26  gi4755 0,000 0,889 55,615
Két qua bang 4 cho thidy, 3 chi thi
pPGPSeq3F05 (P=0,0001; ’=0,588;
CV=28,166), GAl61 (P=0,0001; 1’=0,658;
CV=26,920), 7G2 (P=0,0001; 1=0,526;

CV=29,370) ¢6 y nghia trong viéc lién két véi

tinh trang khang bénh héo xanh vi khuan. Do su
khac biét vé co s¢ di truyén cua nguén vat liéu
st dung trong cac nghién citu nén trong chon
loc nho sy tro gitip cda chi thi phan tir ¢6 nhiing
chi thi duoc cong bd 1a lién két chat véi mot
tinh trang nao d6 (khoang cach <0,5 cM) trén
ngudn vat liéu nay nhung ching lai khong cé
két qua tuong ty trén ngudn vat khac. i c6 mot
s6 chi thi phan tir dugc cong bd co lién két véi
tinh trang khang bénh héo xanh vi khuan ¢ lac
khi danh gia véi tip doan 31 giéng lac cua
Trung Qudc nhu 7G2, 16C6, 14H6, 3A8...[7].
Tuy nhién, viéc danh gia lai cac chi thi phan ti
trén nguén vat li€u nghién ctru 1a rat can thiét,
tir d6 c6 thé két luan viéc c6 sir dung cac chi thi
niy trong chon loc véi ngudn vat liéu nghién
ctru hay khong. Ngoai chi thi 7G2 da duoc cong
b6 c6 lién két véi tinh trang khang bénh héo
xanh vi khuan ¢ lac va ciing phu hop khi danh
gi4 v6i tap doan gibng & Viét Nam, hai chi thi
pPGPSeq3F05, GA161 co lién két véi gen
khang bé&nh héo xanh vi khuan & lac khi danh
gia véi tdp doan 63 gidng lac cia Viét Nam
cling rit c6 y nghia trong cong tic chon tao
gidng lac khang bénh héo xanh vi khuan, ning
sudt cao, chit lugng t6t & trong nudc.

KET LUAN

Két qua danh gia kha nang khang bénh cho
thdy c6 31 gidng lac khang v6i bénh héo xanh
vi khuén trong tong sd 63 gidng tap doan (ty 1&
49,21%). Trong nghién ciru nay ching t6i da
tim ra 3 chi thi lién két véi tinh trang khang
bénh héo xanh vi khuin 1a pPGPSeq3F05,
GA161 va 7G2. Cac chi thi ndy co thé c¢6 ¥
nghia trong viéc chon tao giéng lac khang bénh
héo xanh vi khuén, tuy nhién van can duoc danh
gi4 trong cac quan thé lai tiép theo.
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SUMMARY

Bacterial wilt, caused by Ralstonia solanacerum Smith is one of the major diseases causing significant
yield loss in peanut all over the world. Selection and evaluation of bacterial wilt resistant cultivars by
traditional method are retrained because the effective transfer of disease resistant genes to hybrid line by
traditional method is difficult and time consuming. Therefore, the application of molecular maker for
selection and evaluation of bacterial wilt resistant cultivars in peanut is the most feasible method for
controlling the disease. In this study, we presented the results on the use of 63 peanut cultivars and 60 SSR
primers to indentify the linkage between molecular markers and bacterial wilt resistance. There were 31
bacterial wilt resistant cultivars in 63 peanut cultivars (49.21%). Twenty six primer pairs gave polymorphism
with a total of 90 alleles. The number of alleles ranged from 2 to 6 alleles with an average of 3.46 locus/allele.
The ratio of rare allele was 26.92% (seven rare alleles occurred at PM137, PM3, pPGSseq14A7, RN2F12,
pPGSseq3F5, 7G2 and 16C6. The means of polymorphism information content were from 0.2955 (PM606
primer) to 0.7469 (TC1A02 primer) with an average of 0.5560. Three SSR markers, namely pPGPSeq3FO05,
GA161 and 7G2 were indentified to be linked to bacterial wilt resistance after association analysis by single
marker analysis method. These markers could be useful for selection and evaluation of bacterial wilt
resistance in peanut.
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