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Fig. 1 Breeding process of Yunyan 301
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€, $43 410301 4~ SNP A7 40 Bk ds . FETopA
RY2 Flz 4 87 [a] 2 25 PE SNP ik, 3K1F 19187 4R
e lE) % A4l & SNP A7 1, Horf 14257 M4li4 SNP
PrsEALAELLAE R e e Ak |

BhiE 10 4> BC,Fs BT i R HLBEGRE, AR K 54
B IS R RN EREY) E R AR 2Rk
AR, KR R 0 i ok Sk 2R 4T SNP JE (A 8 43 A,
Iy WG Uik Rk S 0 87 — U SNP AL 5 3 &,
S IR AR R AL TS IR B R BIEE RIKE
RULE MW 87 — B s B B 5 REE R 2 B4 G
SNP AL H 4y bR . AR SR i = 1 — A
Bk RY21-1(4) ik 5] 99.43%, H: 4 4 4~ BC,F; 14k
TR BRR B BAE B S KR R AE 97.20%~97.34% 2 [A] (&
1 o 54 BC,Fs MR EEIR S =0 87 A—2 1) SNP
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Tab. 1 Genetic background recovery rate for some BC,F; single plant

B 5Y87T— H5Y8TA BiEl R

RS n s — SRt sk o, T
RY21-1(1) 693 18659 528 97.25

RY21-12) 694 18670 517 97.31

RY21-1(3) 668 18677 510 97.34

RY21-1(4) 669 19077 110 99.43  HHEME

RY21-1(5) 670 18650 537 97.20

VE: Ml 87 5 RY2 BUEEEIMZ A5 4l4 SNP £iE 19187 A4, iEt
1 SRR (SNP AL — 8% = 5=l 87 — F AL A B AL LA
KEN] ) 2 25404 SNP S8 X 100%.
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Fig. 2 Polymorphic SNP site distribution between RY21-1 (4) and Yunyan87 (complemented chromosome)

Fo A SR R e i RN RY21-1(4). % HREWIE, KHEAEBYEY N 1257 K. 5587
Bk E M 87 ML, FEH 2. 5. 9. 120 22545 FIK326 H1.
ULk AR 6 MtAEA R AR B (D . I
RY21-1(4) HAZ3REPLPVY = 87 #ilh & (BC,F,) 4 EERZHR

9%'5 N RY21. RY21 HEfGEL N 301 (i E g R IR SR E TP SRS TR 5A 2016
2 201807) . —2018 iR AL R (R 2) , =M 301 HIEEK

. . . B —, SEWFT TR 122.45 cm, R T R

o= FV VI

3 EREWFER MM 87, I M A 20415 FHIZE 10.79
= 301 BRAYESH, M KMEETE, MO%, 2 cm; PHIFEK 78.64 cm 5F 30.92 cm; A A EL

AT, WK AR, WRESTIERL, DEEH XE. EKE SRS 87 M.

R2 =301 RKREMEIR

Tab. 2 Agronomic characteristics of Yunyan301

i (R A FIWikk R fem RS A ZEH] /em JEMK /em JE %5 /em

=M 301 2016 fb bt 1253 21 10.7 76.4 34.3
2017 &t 129.6 20.2 10.8 79.1 33.3

2018 47 119.11 20.29 10.81 79.23 29.00
= 87 2016 f bk 121.6 21 10.4 722 32.1
2017 f bk 125.2 20.8 10.2 79.6 33.3

2018 A7 111.54 20.11 10.27 75.00 28.07

=M 301 I35 122.45a 20.41a 10.79a 78.64a 30.92a

MR 87 IECF 34 116.28b 20.43a 10.28b 75.36a 29.92a

BN 87 Mk 5.30% -0.06% 4.90% 4.35% 3.34%

e 12016 SEAN 2017 SE BB EIR. BB, ol i EE iR ae 45 BBLE 0.4, 2018 SE BRI LR BHuE. 2B, DUl M) BE s 2 7l i 4 R
BE 0.60 2. T RFAGHEME/NG FRERRES T, P<0.05, FH.

S EREFFIER N 22.0%. 5 301 3 EL G IR BE B AL T X6 R 2 0

ERFERE X PVY BRE X, 2016—2017 4E & 87, PRI =& B~ E A B2 el T = 00 87 (%
RWREREKY, =M301 KM AEPL, PVY M 3D o KM 301 RS 87 ol A 2% [F PVY ik
RIRERN 0, TSR 87 FTTHE PVY RIRE  FHIERM R ER K.
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3 2016—2017 £ RAILBIRB A 301 FELEFHER (PVY 5%%H)
Tab. 3 Variety test of lines of Yunyan301 main economic characteristics (PVY high-incidence field) in 2016—2017

Ay i 3 TTHUR PVY KA 1% ®r-h kg ®PME/ Go/ w8/ Gokg)  ESRHEE] /%
2016 = 301 0 247.64 7042.43 28.44 71.81

= 87 22.0 216.98 5060.29 23.32 52.33
2017 = 301 0 138.44 3350.88 242 42.74

= 87 22.0 109.95 2311.77 21.03 32.15
T = 301 Oa 193.04a 5196.66a 26.32a 57.28a

= 87 22.0b 163.47b 3686.03b 22.18b 42.24b

e RPEFT AT B PVY MR, 2017 FR0T5, R RS R

F4 =M 301 EFFEIK (PVY ZFRENTF 1%)
Tab. 4 Economic characteristics of Yunyan301
(PVY incidence less than 1%)

i P wE S W R A
() kg  t/kg)  Oou/mED /%
=M 301 2016 itk 2452 30.59 7499.9 677
2017 kL 1633 25.7 42144 508
2018 2B/~ 172.4 24.4 42612 440
=M 87 2016 Lk 215.0 29.2 6263.9  69.34
2017 fhtk 1652 253 4188.6 559
2018 4E7= 1643 26.2 4367.8 513
K326 2016 fhtk 2650  20.74 5496.1 4526
2018 A4E/= 1589 23.9 3861.1 38.9
=301 NBCFE  185.14a  25.90a  4899.58a  50.1a
=M 87  IMBLFEY  174.62a  26.62a  4711.18a  55.83a
K326 AT 201.34  22.64 451510  41.44
B 87 Mk 6.02% -271%  4.00% -10.26%
i K326 Bk -8.05% 14.41%  8.52%  20.89%

H: 2016 FEA1 2017 FFE = KR R, ik Ehalie 45 AL E
0.4, 2018 FF = EiR whif. ZME. PU)IE . S STy AR Pk ad
Kl gt FABUE 0.6,

M 301 B XA 5 SORHIT B (o R A
NEVE MR T 5 B AL BB TR
SN BB AR TR rh A R 2R R AR L vt
o [ AR AR RO ER ) HEAT N TR AP E .
R 301 HLPVY, i BRI AR EE R O A A

EPVY RIFMLT 1% BB T, %I <mE
i A B PRI 5V T 4R 2016—2018 AR
g (K4, =M 301 R R 185.14 kg HAE
4899.58 JG. LA ELBY 50.1%, 5% HR A = 0 87
Y, BENT XA K3260 RFE PVY KRFE
KT 1% ME T, =301 LB HIRES = W 87
GEE
6 HimtE

ENEMAANTEMEE, =301 1 PVY K
FNO0, XM 8T I PVY KIKHE AN 100%. (£
TEIERA X BRI, = 301 BRI 0,
XTI 87 1 PVY KIwH N 22.0%. 1E BB AR HE
BRI THF PVY 1HOL T, M5 30 KM 301 K&
JRFEN 0, XM 87 M PVY KIHHEN 78.9%. K
B 301 =HL PVY (R 5)

RS =301 ATHEMPVY il

Tab. 5 PVY resistance of Yunyan301 in artificial inoculation

HIRRIIEE S Behb s 30 K

RS R R RIRZE 1% Pl
= 301 32 0 0a T=EA
= 121 20 1 5.0a e
NC55 20 1 5.0a [
=l 87 71 56 78.9b B

HHR IR R IR A TMV. S B Fh = 87 s PVY,

BRI  HRh R HU A AL, R R O A
TMV (kK 6) . =Ml 301 () PVY Ptk &3 o T X g
ar Az M 87 Xt HAL R T B B 0k I R 2 0 87
Y,
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&6 =UA 301 pyFLARTE
Tab. 6 The disease resistance of Yunyan301

pE AL R HR 45 28 s TR ™™V PVY

=M 301 CAEE 29.1a 38.76a 48.5a 52.1a 65.4a 1.67a
Ptk MR MR MR MS MS R

I 87 TR fE 4L 29.3a 37.78a 48.8a 57.2a 58.9a 43.33b
itk MR MR MR MS MS MS

TE: Re $UM: MR: BHi; MS ks S: R, Az RS R X8 N T R e A R

7 RESRRE

2016—2017 = g K% B, g, B &
Z ELBER G R IR AN B 45 e M 301 B ks 3,
FSCGRFE AT, G CERAS ~ MBS, B
&~ THET, W A ~FT, BE P ~557
BRSNS A 87 A4

R P A BRI 7T B X 2018 4E 25 B KR 2 g 2 I
2 B LI B EE T AR P IR i 3 AT A BT E PR
=M 301 MM 2 s, D EERCE O
R 20 R RS, b MRV s
FEEMZON “Eifs” RIR, E BT s S
WEN g7, b CHE”, Al CHE” s
2o BT MR, DR AT . EHAES
o Bl R /R 1 € k== w1 = R S 1 515

MR L3564 D7 sz 8 301 G R - ) A1 00 5
ESX AR 87 .

8 FHEAERR

8.1 FEUZEHS

=’ A M O B 2 B AT B o B K A0
2016—2017 £ = K& B Y. W & & R
AT T A R E 2 HE 301 (AR
P 1.80% BE TR 1.64%. 385K T4
B 25.05%. S HEFI S R 32.25% #OPF S E
1.89%. Z PS8 0.18% WM Y& R 4.41% (F
7)o =301 &R S ESEEREEZ N,
W AE AL 22 B o W R R A, 5 ) R R = 87 A
S

x7 KB B APEBH LR ST (2016—2017 £F)
Tab. 7 The chemical composition of middle leaf in region test (2016-2017)

EA A (R ST /% SA % R HE /% R /% B /% A /% TER 1%
2016 ZH 301 1.59 1.29 30.47 36.99 1.88 0.18 4.41
= 87 1.66 1.40 30.27 36.27 1.85 0.17 5.22
2017 =M 301 2.00 1.98 19.63 27.52 1.90
I 87 1.93 2.10 20.32 26.20 2.09
S =M 301 1.80 1.64 25.05 32.25 1.89 0.18 4.41
= 87 1.80 1.75 25.29 31.24 1.97 0.17 5.22

T 2 MR AR 2 8 B A U R

PR EHIE T BEXF 2018 4E 5 B RiR« = g 21
25 FA L0 S EE T AR P IR i R AT A 2 R
TE, 301 FREIE I S AR S AR 1.73%~3.44%
Z 8], Py 2.59%, BAREE 1.72%~2.59%, “F¥)
2.13%, EJEHEE & 16.06%~26.68%, T3] 20.98%,
B B 1.65%~1.89%, T ¥J 1.79%, VE M & =
3.29%~4.58%, V1) 3.73%. SxFIEEAMALL, =4

301 dn AR R SRE B RIS AIS, L RIEIR AR E
ZESto
8.2 YIE%FiE

MR ERT FTBENS 2018 4 25 7 BIR - 2 B 25 Ak
25 P ZLA0] B R AR PR AT YRR PR D
=MW 301 HEE I R EELE 0.116 mm ~0.174 mm JE [,
P37 0.139 mm; % ELE 59.15 g/m’~84.10 g/m® 2.
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], P34 70.58 g/m’; HIFRELE 1143 g ~17.44 g 2
H], 351 13.69 g~ & /K ZAE 12.42%~13.35% Z[H],
T4 12.80%; S AR AE 29.01%~33.97% 2 [a], T3
31.94%. SXFHEAHEL, =00 301 SRR i 5 i R g
w1, HRIBARAEERE Z 5
83 RBERE

(] 5% MR A S R B 43 ) A e L S =) 4213
REAT MV A 00 VF 23 4 86 R = VP T K 4L, X 2018
S ) OB PR 5 R R AR AR 1 0 R A
T T E R ETN . TN =l 301 5
X B 2 M 87 b b I S AR XA SRR AE — B, &I 2 4R
PRCHR 2, BE TR SR —8G KSR B

BREESE M 87 X AR —8. MRS, =
M 301 75 Tk Erf B 87 18 H

SRR, . L. NS 2018
SRR AR FERIR R S, ER e RO R A W AR A AT
BEdd 2R 9 R Tl Ak T P o =0 301 75 5 B K
LI TV B 34 74.52, 72.52, X
HESP15 908 73.68 71.90, z 4 301 & & B &,
RS L R FEEAR TR =0 87, =W 301 fE =
2 RN BT M EE 44008 69.01. 65.29, XRS5
73N 7091, 66.16, =4 301 BT XS ™ R FL T 5
WHHRIEARA Y (£8) o LA 4 MR A, =4 301
SR S X IR A 87 FEA—,

8 XM 301 SRIA 87 BERBITM
Tab. 8 Sensory quality evaluation of Yunyan300 and Yunyan87

SO m A Tkl Tolk2  Toak3 Tolk4  Tolks  Take  Tok7  Toks  Tko9 P35
ZHEEERE =301 80.3 80.5 72.1 74.4 72.3 78.1 72.4 68.7 71.9 74.52
= 87 79.1 74.9 714 75.5 70.0 77.7 74.9 66.1 73.5 73.68
mHRERE =301 77.7 66.6 68.7 66.6 68.5 71.5 73.5 58.3 69.7 69.01
= 87 78.0 68.9 69.9 69.4 68.5 722 71.7 69.4 70.2 70.91
ZEAN =301 81.4 79.1 70.1 67.3 67.9 73.5 73.5 66.2 73.7 72.52
= 87 75.9 81.9 69.4 68.5 67.4 73.1 72.4 67.0 71.5 71.90
HMEETT =/ 301 68.0 64.9 68.2 61.1 62.5 68.0 69.4 55.5 70.0 65.29
= 87 69.4 66.3 68.3 60.5 64.1 68.5 70.3 56.7 71.3 66.16
o BREEMFEAMNEAES F 0301 HIB M HE T, O A K B B, T 68
M 301 FEAFAESX R e ENIEM 4, ZErAE RS, ERCHAT L. SEA XM

Fr R R M R AT, 52087 M.
N. P,Os. K,OBLLE 1 0 1 @ 3. BEak)n S et
B, FBAk)E 30 d WSS IENE . HOAETF T T,
AR H 20 Fr, FTIRRERR 2 v SR, Bo
3G H (R)3E KU SR, B T BB AR . BT B
SR 87 Bk T2 FIER AT B

10 @MEETN

2 301 oI FH DR 20 5 1 e R B ARG B 1106 JK
i ZaLAD CIERGIEDRD , BB MRS . HE SR
FERIIF 70 H 2R FH 420k J2: R85 1 AT 384 15 RN,
XU (] 1 22 25 M 4l SNP i 45 19187 4, 4IRS =~
T 87 —F A7 B AL B, =l 301 B
B HIRE N 87 HIHE K 99.43%, 1L E] T & M
SRV Ui (e Bk G B2 8

e [ RIS (FERIX) 453 B R %020.4
A, FTTRR & 122.45 em; 25 10.79 cm, 775 4.89
cm, fEM K 78.64 cm. T 30.92 cm, K HEFH M
125.7 K5 BEFkmfimdh. R MR 5 xR &z W
87 M. HAIAEKEEF —8, EKHBE, HEEH
FRERR ., BEHLE. P& 185.1 kg, ‘¥ L
LB 50.1%, Z56 2T IR 50 BR & Rl = A 87
FH 2 AR T 0E R S K326 WL A 8, U 1T,
W SRR, Bh R, WhaR, Y, Bk
AN 5 ok R R 87 A, B S
H5XTEA  87 AT, PrAMELF. = 3015
XT R M 87 AR KRS R AE— 2, % TR E R bR
TR ZER, REREWN S, KIERGOE
R — 2
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Breeding and characteristic of PVY resistant new variety Yunyan301 obtained by directional

modification on basis of of Yunyan87 as femal parent

LIU Yong, HUANG Changjun, ZENG Jianmin, XIAO Binggang, YU Haiqin, LI Yongping

Yunnan Academy of Tobacco Agricultural Sciences, National Tobacco Genetic Engineering Research Center, Kunming 650021, China

Abstract: The PVY resistant “Yunyan301” is bred by the Yunnan Acedemy of Tobacco Agricultural Sciences, the National Tobacco

Genetic Engineering Research Center. After cloning tobacco recessive PVY resistant gene eiffel (also known as the PVY susceptiable

gene elF4ET), developing functional molecular markers, and analyzing the domestic and foreign PVY resistant varieties and germplasma

resources genotype, through continuous backcross, molecular marker-assisted selection Yunyan301 was bred by with Yunyan87 as

the female parent and Y85 x RY2/F, as male parent (carrying eif4el) using whole genomic chip background detection (non-GMO).

The genetic background of The Genetic background recovery rate from Yunyan301 to Yunyan87 was about 99.43%. Yunyan301 has

significantly improved PVY resistance compared with Yunyan87, and retains the same cultivation and curing characteristics, original leaf

smoke style characteristics and sensory quality as that of Yunyan87. In the Yunyan87 planting area where the PVY incidence rate reached

1% after topping, planting Yunyan301 can recover PVY-induced loss, which is a good choice withgood prospect of promotion.
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