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Abstract ; In this study,46 different types and sources of tobacco germplasms were selected as experiment ma-
terials to screen disease resistant tobacco varieties through field investigation and molecular identification of resist-
ance ability to TMV. The results of field investigation showed that 14 moderate resistant tobacco germplasms,8 mod-
erate susceptible germplasms,and 2 susceptible ones were screened out from 24 unidentified tobacco geramplasms,
while 22 tobacco geramplasms were resistant to TMV which basically the same as previous results. Furthermore , spe-
cific fragments were amplified in 35 tobacco genomic DNA by PCR method of specific primers of TMV-resistant
gene (CN). The results showed that 62. 9% of 35 tobacco germplasms and 83.3% of bred varieties which had CN
gene or homologous gene were resistant or moderate resistant to TMV by field investigation and molecular identifica-
tion. Finally ,3 moderate susceptible and 11 moderate resistant tobacco geramplasms were identified by combining
both the above two methods.
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1.1 R

AR IS F 3 A R UR A 7] 28 78 g R 7 o
JEAE R A AL, 43 591 o Hb 5 06 IR i G R R 35
S, b S AR A 18 A M AR AT 11 A GEF
KEIRA 17 A4 BARE R A FRILEE 1, Zi 54k i
o5 MRS AR A SR ARAE
1.2 #iXFESE

A 2 30 A8 P 75 (TMV ) DK EE i b 14 37 2
B PR I ARG I 5 AT
1.3 KW H*E
1.3.1 JEEFRH TMV R AL E
1.3.1.1 HE#4E 2009 4F 12 A FA), fEMEER
AR 3 PR T AR S 560 2 7 ) 2 A G AR TR U AR [
AN 3 PR FLR SR TIELIE B 1 ,2010 4F 3 H
AR R AR H . R ER SRS A 7tk (FLrh o
ANMEELRR T B 1 BRASTERD TMV VR X BE O 542
Ffr TVIV (78 LA 0 ke B 2 o A OR 5 ), 7B 36k R T 1 4
i34t 322 #kAFIRIEEZ 50 em x 45 em , /NXE AR
2920 10 m* IR R R A,
1.3.1.2 HREBEMEERE RENEEWHLER
IS NI Z NS R | N e I A N e VST
JE SIS AR I R LA 0. 02 mol/L B FRZE il
W (pH =7.0)8 mL,4 22045 iy 5% it DL 3R A5 9 fef
TREEI, ARG 76 A RRI 21 BE K 30 w5 A = ) g e 422
FRARBR I R SRR 1 R0 AT 38 50, i
J IE TR AR B3 S U3k, IF LA 5 ¥4 T il HL
RFLI N, e, FH TR K sh e i A 2 A sk i
R TR R B 5 e fEHERD 3 d IR R N 1
W, X RERR FH 22 v AR E T

1.3.1.3 WMELTEZEMROBEEE LPEAN
P A B ATl AR ME YC/T39-1996 (4 #5575 % 43
P T VR A ) FEAT AR RS AR v R R A A
SR, TEMABRIT B AL itk B B (R B e
15 &) #FATF IR A A, ERENIERE ik, 5t
PR R (I O A S R0 E) LR E
TERE R A . MBS ik R =
[ 2 (S GRIREL < PR / (A A EREL x e
WRE) ] x 100, BUHERI A FR N BT (R) 0 ~
25.0 4 (MR) 25.1 ~50.0, H)& (MS) 50.1 ~
75.0 J&(S) 75.1 ~100,

1.3.2 EEMEH TMV SHEHSFLEE M
— RPN TR B L 2 ¢ St R iR A e T
DNA $2HC B0 2 g B9 CTAB 31, 4k
BT CICREASURM DNA MR B FN4lifE | 78-20 C 444
TORAE . M Genbank 54l 23 A A JH FEHTAE M
B CN MORSFAZ TR T 001 1 XTRER 5149 CN-F
(5'- AGGAAGGAAAGCACCAAATGG -3") Fil CN-R(5'-
CGCAACCCGTATTCAACTCC -3") , 5% Fifg 4T
FEARAE AL, RG-S CN AR
5519, #547 SCAR-PCR 43—F Kl , 334 5544k 94 C
AR 5 min,94 °C7AEME 50 5,58 CHEAES0 5,72 CHE
#1190 5,35 MEFR, 72 C HEMF 10 min, MG SCAR-
PCR'" Y 3 Y 25 RGeS 2T, S ot
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R 2 AN LA, 8 AN B RPN 14 AT R
{HASSEIERYE 3 NPT TMV SRl AR IR 8 FlRG A%
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REEERY, WVE 3 TMV &R SEAFI
2.2 HHLHRFEERFR TMV NS FEEER
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RS, A CN SR EIE A, 11 A
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EE M 8501 o C2 FiF 8 5 . =F 401 f%
8701 (K1),
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Table 1 Comprehensive evaluation of TMV-resistant characteristics of various tobacco germplasms
My A% ML AIASE
PR TETE AL PR TR AL
Y VAT Rt 1 ST [P T R T Pt R T 0 S T
P Disease S5 Disease
No.  Variety name Type Resistance Previous || No. Variety name  Type Resistance  Previous
Source index Source index
in field results in field results
1 IR E B Hy 21.4 bt Ei 24 BEFC W Iy 67.9 rh& /
2 T JER 50.0 T e || 25 Je iR WG oy 46.4 ERET /
3 L0 IR T 50.0 LEET / 26 AR WK b 42.9 LRETA /
4 151 HLF JEM HF 78.6 J& 12 27 WG Wi T 46. 4 LRETA /
5 VEARBUEE B oy 60.7 R / 28 FARFFp WE by 50.0 22k /
6 NHEEE S KB HT 53.6 Uk P || 29 AR A WER Ty 39.3 GRETA /
7 Wbl E B O 53.6 Uk P || 30 8501 KGR ®E 46. 4 LRETA /
8 HigEEH B Hor 78.6 & 1% 31 e C2 P I 46. 4 GRET GRETA
9 7Kk ik BN T 67.9 Hp & / 32 FE8 Y B ®E 60.7 ik /
10 K4 JE Hr 57.1 Uk g || 33 =401 B EH 64.3 ok /
11 INFTL JEIH 60.7 & || 34 % 8701 JE RE 53.6 Fp R rhURk
12 i B4 KR T 42.9 LRETA B || 35 z 80-1 IR B®E 78.6 I /
13 RMEH KB HOT 42.9 BT / 36 73-1-1 M EFH 60.7 gk /
14 Bt E A oy 39.3 LR T || 37 BEH4 S B EH 50.0 GRET ERETA
15 K JEM HF 46. 4 BT / 38 Y-1 K EFH 14.3 Ei £
16 RN B oy 50.0 LB / 39 Y-2 I 35.7 2k LRI
17 SCERAH JEM HF 46. 4 LR T || 40 Y3 KR ®E 46. 4 GRET GRETA
18 &t el My 50.0 LRET || 41 JKAE 400 KM ®EE 21.4 Bt Bt
19 EAEFB WEM HF 39.3 LR / 42 KE—S W ®E 50.0 GRET GRETA
20 Ket#H WG 60.7 gk gk || 43 4-4 Py I o = 46. 4 i /
21 AR AR by 67.9 ok / 44 78-20 KR B®E 50.0 2k /
22 FFTIAR WA MO 78.6 & / 45 ST B ®H 46. 4 GRET LRI
23 SEFTARAE  WRA MY 57.1 Uk / 46 80-3 P I 46.4 2k /
23 2221 2019 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 M (bp)
w2000
P k w1000
- - — - - - - - - :%
100
46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 M
2000
1000
S el B R ‘-w-,‘-ﬁ ggg
. R

M:DI2000 ;& Fhi Al 1
M:DI2000, Variety codes are the same as table 1
1 {HEHIEMHHER(CN)DNA H B PCR 54 R
Fig. 1 PCR amplification results of DNA fragments of TMV-resistant gene ( CN)
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15 46 A PEL o Bl b A 35 A A Bl g
SCAR-PCR 3" 8 i 45 53 454, Ul W 2 A 0 v 47
e R OV SO R PR IR I, 21X 35 > dh

FeBi S 62. 9% o Ay 11 AR HRr 5 55l 19
A AR S A i R S E 5 T (A) 8 E AR —
BB 45, 5% , Ul BA R R DAL 2
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Table 2 Comparison between molecular and field identification of tobacco geramplasms resistance to TMV
HH RIS TMV FiE HE CN FH RIS TMV FibE AT CN
iﬁjﬁm Resistance 1o o L C;iiwiﬁjzm Resistance 1o o I C;iiw
TMV in field  CN or homologous genes TMV in field  CN or homologous genes

(TR | it ¥ X FATRR i H vV
Y-l Bt ) Voo | it 5] vV
JKE 400 il A vV BN T A vV
B i ¥ X 80-3 i A vV
BERY i i X X AT A i A %
8501 S T X FEAEE H I A x
T 2 i & X /it H gk A X
A B i ¥ X Seil i | AT rhEk A x
i H A EE A vV Kk i Fhgk A X
gt H i A vV PN gk A X
B - H i A vV UNEELS rh R A x
K G A vV BRI rhgk A x
UNIANAEL LiE f Voo |73 gk i x
SCAER A i A vV BAEFC rh R A x
[ 4 4 i A vV K H rh J %
Y-2 LRk ) vV R L x vV
Y3 LRE7 ) vV = 401 Ll x vV
IKE—5 i A vV % 8701 rh R g %
4-4 LT ) Vv AT LR % vV
78-20 LRE i vV 5 L & £ x
Je iR i A vV A g H & A x
SRV EE A vV TR AT IR A I A x
IR LRk el vV Z 80-1 I i x

NV IR T UGG TR SR G R— B % R T B R 5 T 1) 4 A R — 3, T )

“\/” shows the result of molecular identification is the same as field identification,

“ x " shows the result of molecular identification is different from field identification ,the same as below

2.4 A EFFEEREEEENR TMV 5 FEE
S5HEEELERITLIE
L1 FNER 3 Hhal LUA Y, 18 AN by 9% R 1) 43
% 5 R 2 —BCE Ry 38. 9% 1 Ho L
FIR AT 3L OV Bl HL ) 5 5 DR R 5 B
15 A SRR A 43 %5 8 5 T ) 58 8 — S0rE e R

46.7% o 11 375 WA B 73 5 5 5 T ) 248 5 —
R 63. 6% , i H H HAT M G BT AL i 2 [
CN s JLIRIEEE NS 57 7 B i) 8 A i b B9 73 7 2 5
5 A 5 — B Lo 62.5% , 17 D 150
(7342 5 T [R) 4 5 — ErE el o 76. 5% Thi
T A MR T AL B DY N B HC ] 5 8RR R 5
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Ber 12 A~ i i) 201 M 5 T 18] 48 E — BovE Lo ]
N 83.3% , HLAL 3 RN IRF R A BT TMV 731
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Z 1757 K MR A
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Table 3 Comparison between molecular and field identification of different sources of tobacco geramplasms resistance
to TMV
H [ Ht ‘ﬁ,% N EITET é% o
FECRIE AR TMV $it mﬁcjff —EE || FECRIE AR TMV Fit ﬁl?ﬁf — 2k
Sources Variety name  Resistance to homologous Consistency || Sources Variety name  Resistance to homologous Consistency
TMV in field TMV in field
genes genes
Hb 7% A (PR | Bt ¥ X 77 I 4 BAT C ik A X
Ho 7 5 4 T i ¥ x H 77 I 4R &=t P SRE7N A %
Ho 7 5 A HH L SRE7 & X Hb 5 TR R FPFE I Wi H %
Hb 7% A WL & H X i 77 I 4 bi Y| i H vV
WOTREIH EAEEUEH K A X b 75 S A FAFERD i A vV
Hb 7 A /N H g H X H 7 IR BT A SRE7 A vV
WoriE &bl | Rk H X EE B 8501 SR ¥ X
Hb 7% A At H T A X P IE I Jet c2 i X X
Hu T ¥ 0 Kk ik i A x SEA SRS T LS S H Vs Vv
Hb 7 5 A PN Hhgk H X EE B = 401 gk & vV
Hb 7% A UNEELS rhgk H X P IE I % 8701 rhgk ¥ Vv
b7 A i FH SRE7 A vV PRI = 80-1 J& A x
Ho 7 5 A et H Wi H vV HEE B 73-1-1 gk f X
Hb 7% A 5 it i A vV HE B 4 4 5 i A vV
Hb 7% K SRE7N el vV PEH LI Y-1 Bt A 4
WIrER RN SRk H vV PEE B Y-2 HhdL A vV
Hb 7% A SCER A i H vV EHE B Y-3 i A vV
b7 A wnt i A vV WEHIE I JKSE 400 Bt A %
7 WA BEF B SRE7 & X B MM KE—5 SRE7 A vV
Hi 7 WA PN | Rk ¥ vV EE B 4-4 SR A vV
b 75 0 A AR rgk X vV P IE I 78-20 i A Vv
H 7 WA TR AT IR A R H X WHEEM BN SRE7 A v
b 75 A A JEFTHR A K A X EE B 80-3 SR A vV
3 it TR S AT TMV RRPEARTE] 0] DL AR X 1 4
vie TMIV F6 F 5 4 5 A A 5 52 M B, 7
AL XS 46 A HHE G AT T BRAPRLE  DIWIAEHASE 24 PiT AR %2 R JH B S ATT TMV Y

THEgE FAHT TMV Febk % Horb ir 2 1995 17
FRBCY-1 14.3 BT H 21. 4 Flii HAH 42.9, 514
KR 2004 AFLEE MRS R AL Y-1 13. 8 B4
H 22.0 Figi B 31. 7 76 [ —w EH5 BGERN . [H
Bf, 22 AN S FPHT TMV [ H [R5 45 3R 517 6 8%
211412009 A H AR X R I S ) v A A

PUPESR

AIRER LA 3 PRI A RIZERLAY 46 A
YL (B S sl BB U e i - DN B o7 3
AN TR] Ao 75 B DA 2 (R (CNV) sl [ 3R
FEP | T T ) 45 5 7 [ [ A TMV 2616 F i 2
N[5 et Ao X AR A I R R T BT B, X 46



1178

7/ O

O o 14 4

AN AR GPE TMV Rt TS, fE 7 — % 22 )
FOIBC 2R, 7 ) 25 52 65 Ll |, ELAT P Ak -
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FHLTMV (I E I, X5 F. 0. Holmes' ™' i i&
O AR BT S DR B B I IV 53, skl o 25
1B FE AL HZNH T se 2] 5 N ZERF NH LA
FUEE CN FERAHAF &, R H L CN JE PR Sk 3L 4
(053 F 5 52 T TR R HEA TR S R TMV AR 2
SERR RN T B AT AT Y, EL AT LA 2% 45 v S 8 1Y
BEPE TN R AR B s B TR H T R
K s B A FE R (V) s LR R FE A 15 B HmT
REHA HA A HUAE RSN, A Rr it — 2B TRA
5z,

X MR I HT TMV BRE R 4T 40 7% % 5 1
[F] 4 58 ) — MR F 151 A 83. 3%, Ty b 5 PG 40K °1 s
FEINAL 2% . 78 13 B AR, R BRI BEAEAE CN
o LRI DN, P i I MR A 8 A, s AR AT 3
Ao ULHIHBTAE MR (CN) e R IR S B
W B AR R 51 A8 St mT g TR Sy b 5
(s 15 S 2% DU TR FE IR ( CV) IR St (]
VERIROZE SR . R T A 7 B0 L o 22 5068 i
CL A B BRI K TR A S R A T 2 A B R
AT, N LR NH LR PR CN SR AR A B A
SR PUAE R ) B BN 7R B ACEEAR A AE
BEREK, HIE B R REA OV BRI R Y
ATREERIE R, L, EARMIR B T4 i E
s AP AT E E ERR R T UL A SR B e
TR EXNTEHEA CN SRR EE A 1) A REA
Ve AR A BT e 4 A R B R 5

RIS, 38 2 6 24 SRR 56 1 S AT, &

B3 SRR (FRE 8 5 L T 401 FISEEFR) A
11 Arhdes B (R B KM AR TN A .4-4
78-20 e A WAE | HHFF IR | 7k 2 IR B A Rl 80-3
FURERN A ) I H R4 M T A e s R —3, R
SHEHUIE BRI HEAT F R RE o 9 — 25 i e A
JOT AT A B 5 o B i
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