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Abstract Exterior quality of cured tobacco was directly subject to easy curing that affects the yellowing process of curing. Five
markers linked to easy curing were tested in efficiency. The results showed that the individuals in F2 population by crossing
Yunyan85 and Dabaijin599 were grouped according to the banding patterns of the two parents. Difference of easy curing was showed
in significant level or above between two groups in four markers except for the marker PT53143. In natural population where the
allele of easy curing cultivar Yun85 was defined as excellent genotype, 24 materials were grouped into two according to the number
of excellent allele that the tested cultivars have, and difference between the two groups was in significant level. Furthermore, the
genetic diversity analysis revealed obviously that the tested locus of the better group leaned into conservative, which was a typical
symbol of hitchhiking effects. It was speculated that genes related to regulating easy curing exists probably near these locus. In the
research, the availability of the tested markers have been verified and strategies of using tested markers to make identification and
selection have been suggested to supply a technique foundation for promotion of easy curing potential and breeding.
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Tablel Test of normal distribution of phenotype in F, population
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Figurel Distribution of the number of yellowing index in F;
population
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Table 2 Genetic diversity index within tested population &,
F¥ % Neif&#  Shannon fRAC 2, >
Group No. Nei index Shannon index L 2’/ 6 %
eS| 12 0.0174 0.0574 Ge3 o ‘?/,(y 7 P CBI MWX
Group I 500
KR 12 0.4532 0.6644 3041
Group I 92010 ° SH86-1
SV 24 0.4178 0.6634
Total
1.3 Z2 T/ BRE R AHRAR L B AR KA I
BRI SSR ARICHEAT F 2 BB A - F N R [T
B, LG MG, IKIESEA S 85 MK Y0
Ff 599 By, ALl s . THEP N ool
\ N . X [
YUBHRHI 50 PERI I ROT 2 4007 (6 3) BRARIE R
N 0.05
PT53143 4t, A 451 PT51976. Sca878.PT55400. h
PT20391 fy P Fifrty T A4k 8] 5 o6 1R 24041 22 e 2ok 3 24 IR RHIRAE R R
3 B R K. RIAFIH G 4 4> SSR Frid Figure3 Cluster relation of 24 tested materials
2 35 X SSR I WAN[F] H: [K Y 8] ) AL 3 48 B 5 22 40 A
Table3 Variation analysis of yellowing index of marker genotype of five pairs of SSR primers
Frid R AL FHME F1H P
Markers Genotype No. of plants Mean F value
PT51976 + 45 64.63 9.289** 0.003
- 35 55.33
Sca878 + 50 60.44 4.918* 0.029
— 47 53.97
PT55400 + 39 61.58 11.420** 0.001
— 37 50.03
PT53143 + 47 60.06 0.470ns 0.495
- 53 57.93
PT20391 + 46 62.40 4.170* 0.044
- 58 53.05

T +IUREREA M 85 — iyl Y, — ARG A KA 599 — B i

Note:+ represents the type same with female parent Yun85 and — represents the type same with male parent Dabaijin599
Copyright © 2016 BioPublisher 1018
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Figure4 Comparison of yellowing index mean between the

two groups
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Table 4 The number of QTL detected and yellowing index of 24 tested cultivars
p A HEFRE(%) BRI E  PT51976  Sca878 PT55400 PT53143 PT20391

Varieties Yellowing index ~ No. of
effective locus

Yn85 88.18 5 1 1 1 1 1
Yn87 79.38 5 1 1 1 1 1
G28 81.82 5 1 1 1 1 1
FC8 83.23 5 1 1 1 1 1
LGI11 90.99 5 1 1 1 1 1
G80 87.14 5 1 1 1 1 1
RG17 90.00 5 1 1 1 1 1
TT8 81.08 5 1 1 1 1 1
ZY103 89.25 5 1 1 1 1 1
Yn2 86.46 5 1 1 1 1 1
QY96 96.04 5 1 1 1 1 1
LG935 93.23 5 1 1 1 1 1
9201 75.65 2 0 0 1 0 1
NC567 66.85 2 1 0 0 1 0
CB1 68.06 2 1 0 0 1 0
Vall6 67.80 2 1 0 0 1 0
TT11 68.93 2 1 0 0 0 1
3041 63.21 2 0 0 1 1 0
NC2326 67.14 2 1 0 0 0 1
YD1 59.58 2 1 0 0 0 1
Ge3 55.95 1 1 0 0 0 0
MWX 70.00 1 0 0 0 1 0
599 57.12 0 0 0 0 0 0
SH86-1 59.76 0 0 0 0 0 0
R 5 WAL MR i A AR B R RO S LU AR
Table5 Variation of yellowing index between the two groups
el ARG E MR ARl Fid P
Group No. of effective No. of plants Mean F value
locus
M1 54 12 87.23 97.522** 0.000
Group I
HI 24 12 65.00
Group II
T * 5%k EREER ¥ 1%KF ENEEES
Note: *: Significant difference at the level of 5%, **: Significant difference at the level of 1%
3.3 etk RR L E BB S AR TR R (IRFFALEE, 2014).
Fo 73 B AR SR 30105 A 06 A2 B F B 3.4 DNA $EEL B SSR 445
T R ARI 5 R P R R AR AR (RS, 2011). E1A ' i e
TSP RO 5 25 M g i DNA SR8 3445 8% (005) 0077 2t A7
WA SR O 5, 45 24 h T E — B BREC. PCR N4 5 AR T 4% I T 20 (2012)

B, Rt 9 IRE AR SRR E, BT 4 AR AR 73T
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Rossi L., Gadani F., Donini P., 2007, A microsatellite
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http://dx.doi.org/10.1007/s00122-006-0437-5

Gimelfab A., Lande R., 1994, Simulation of marker assisted
selection in hybrid population, Gent. Res, 63: 39-47

Julio E., Denoyes-Rothan B., Verrier J.L., De Borne F.D., 2006,
Detection of QTLs linked to leaf and smoke properties in
Nicotiana tabacum based on a study of 114 recombinant
inbred Lines, Molecular Breeding, 18: 69-91
http://dx.doi.org/10.1007/s11032-006-9019-0

Julio E., Verrier J.L., De Borne F.D., 2006, Development of
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Table6 Name and type of 24 germplasms

R Tl 44 5 ot 2 74
Code Name Type
G28 Speight G-28 b
Import
Yn85 =JH 85 HEH
Yunyan 85 Breeding
Yn87 = 87 HEH
Yunyan 87 Breeding
FC8 FC8 wH
Breeding
LGO11 JEiT 911 wH
Longjiang 911 Breeding
G80 Speight G-80 5k
Import
RG17 RG17 51k
Import
TT8 =RANE) EH
Tanyan 8 Breeding
ZY103 Hi4E 103 EH
Zhongyan 103 Breeding
Yn2 =ii2 5 HH
Yunyan 2 Breeding
QY96 72/ 96 ®E
Qinyan 96 Breeding
LJ935 JEiT. 935 HH
Longjiang 935 Breeding
9201 9201 wH
Breeding
NC567 NC567 Eibsis
Import
CB1 RS 7
Cuibi 1 Local
Vall6 Vall6 513
Import
TT11 et —5 HEH
Tanyan 11 Breeding
3041 82-3041 HEH
Breeding
NC2326 NC2326 51t
Import
YD1 KE 1S wH
Yongding 1 Breeding
Ge3 HHr 3T wH
Gexin 3 Breeding
MWX WEE HEH
Manwuxiang Breeding
599 K H 55 599 pri=]
Dabaijin 599 Breeding
SH86-1 SH.86-1 HEH
Breeding

1021



Lo ST E (R4 R), 2016 4E, 45 14 %, % 1016-1023 1T

/ Fenzi Zhiwu Yuzhong (Online), 2016, Vol.14, 1016-1023

http://biopublisher.cn/index.php/mpb

® 7 TP 5 X SSR 5I¥FFME B X R QTL

Table7 Sequence and QTL of the 5 pairs of SSR primers used for amplification

Frid QTL 4%k BAETTHRE (%) L2

PAREIE sl

Markers Name Genetic contribution Sequence of forward primers Sequence of reverse primers
(%)
PT51976  gECP-22 22.23 CAGAGGGTAGTGAAGTATTC GTTATCAATGCCCTGCCCT
AATTT
Sca878 gqqECP-15-2 11.96 AAGGGACGTAGGAAAGCTG GTATTACCCGTAAGAACCGGTGTG
CTACT
PT55400 gECP-15 3251 ACTTAATGTCCCGACATCGC CAAGTTAAAGCAGGTAAATAATATCCA
PT53143 gECP-19 8.55 ATTTGGACAGGGCTTTGTGT AAGAGTGTTGCCTAAACGCC
PT20391  gECP-8-1 7.01 ACTTTCCCCCATCTTCACCT ACCAGGGGCTACCTGTCTTT

Lin TY Lin T.Y, Kao V.Y, Lin S., Lin R.F,, Chen C.M,,
Huang C.H., Wang C.K,, Lin Y.Z., 2001, A genetic
linkage map of Nicotiana plumbaginifolia/Nicotiana
longiflora based on RFLP and RAPD markers, Theor.
Appl. Genet., 103: 905-911
http://dx.doi.org/10.1007/s001220100618

Lukens L.N., Doebley J., 2001, Molecular evolution of the
teosinte branched gene among maize and related grasses,
Molecular Biology and Evolution, 18: 627-638
http://dx.doi.org/10.1093/oxfordjournals.molbev.a003843

Ma H.B., Qi J.M,, Li Y.K.,, Liang J.X. Wang T., Lan T., Chen
S.H., Tao AF, Lin L.H., Wu J.M., 2008, Construction
of A Molecular Genetic Linkage Map of Tobacco Based
on SRAP and ISSR Markers, Zuowu Xuebao (Journal of
Triticeae Crops), 34(11): 1958-1963 (41 %, #RE I,
BIEsh, GEEE, EVE, 0, BRI, FEESE, M7
#E, M, 2008, MHE SRAP Al ISSR 4r TitfkiE
BRI, TEY2441k,34(11):1958-1963)

Moreau L., Charcosset A., Hospital F., Gallais A., 1998,
Marker-assisted selection efficiency in population of
finite size, Genet, 148:1353-1365

Ni C., Xu X.H., Zhang X.W., Wang Y.J., Wang C.Y., Jia X.H.,
Zhang Z.F,, Yue S., Zhang L., Zhang B.Q., Zhang Y.Y.,
2011, Genetic Analysis of Easy Curing Potential in
Flued-cured Tobacco with the Mixed Major-gene Plus
Polygene Inheritance Model, Zhongguo Yancao
Kexue(Chinese Tobacco Science), 32(1): 1-4(fii#d, &
FLL, Gk, EHAR, EAE L, TIMNE, TKIEE,
Wi, SRk, SRAHR, SK¥EHE, 2010, BT 5 5
AR S VEIR ) 2 D + 22 B DR 3t A% 7 A, o A o
Rl 32(0): 1-4)

Palaisa K., Morgante M., Tinggey S., Rafalski A., 2004,
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101: 9885-9890
http://dx.doi.org/10.1073/pnas.0307839101

Romagosa I, Han F., Ullrich S.E., Hayes P.M., Wesenberg

D.M., 1999, Verification of yield QTL through realized
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barley cross, Molecular Breeding, 5:143-152
http://dx.doi.org/10.1023/A:1009684108922

Tan X.L., Xu X.H., Wang N.C., Zhang X.W., Ren J., Xiao

B.G., Xu J.L., Wang W.F., Wang C.Y., Hao X.W.,
Zhang Z.F., 2012, QTLs Analysis of the Easy Curing
Potential in Flued-cured Tobacco, Fenzi Zhiwu
Yuzhong(Molecular Plant Breeding), 10(2):201-206
(B, IR, EmEF, KMH, AR, B,
Y5Ok, £, AL, MBEH, kibt, 2012, ¥4
T2 1% QTL N #, o+ FHEWE M, 102):
201-206)

Xiao B.G, Lu X.P, Jiao F.C,, Li Y.P.,, Sun Y.H., Guo Z.K,,

2008, Preliminary QTL Analysis of Several Chemical
Components in Flue-Cured Tobacco(Nicotiana tabacum
L.), Zuowu Xuebao(Journal of Triticeae Crops),
34(10):1762-1769( 4 it 7757, £EI7I8, Z7K-F,
INES, FBIRZE, 2008, FEMH LML) QTL 41
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