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Mre P — O 4> BT BT 18/10 'C 25/18 “CH1 35/25 “CAMHE, RBUMESSKCE ., MEEKE. 164
KERE AN E TR E R R, KW 159" T A EBUR B KR DIKRIERF i I597
FACH T ‘M82 ASEAR, M1 6 MEABL A Py P,y Fiv BCPi. BCiP M F,, SR EIR
KA R I8 A FUEE AT & MX2-ADI-AD #8!, DLEFFBENF, BC,P. BC\Py Ml F, BEMAI) 3 1 [l it
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~20.22%FIFEMARR, HPET 10%046 56 34 & QTL B 30%.
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Inheritance and QTL Analysis of Long-style Trait in Tomato

MA Yalin and LIANG Yan
(College of Horticulture, Northwest A & F University, Yangling, Shaannxi 712100, China)

Abstract: In this study, the temperature sensitivity, inheritance and QTL (quantitative trait locus)
analysis of long-style trait were performed using a tomato (Solanum lycopersicum) material, J59, which
shows a long style phenotype. The main results were as follows: when the seedlings at two-leaf stage were
treated with different temperature conditions, including 18/10 ‘C, 25/18 °C, and 35/25 C in day/night,
respectively, the lengths of pistil, stamen, style, and stigma exsrtion were not significantly changed,
implying that the tomato J59 is not a temperature-sensitive material. Furthermore, the six generations of
genetic groups, namely, P;, P, F;, BCP;, BC;P,;, and F,, were constructed using the J59 and M8&2

(short style) tomatoes as parental materials. Genetic analysis indicated that the long style trait conforms
to the MX2-ADI-AD model and is mainly controlled by major genes. The inheritabilities of major genes in
BC,P,, BC,P; and F; populations are 65.51%, 90.76% and 89.10%, respectively. Moreover, using 121
polymorphic SSR markers, a genetic linkage map was constructed, which consists of 12 linkage groups,
and covers a total length of 2 108.71 cM in the genome with an average of 17.43 cM between the adjacent

markers. The QTL analysis was performed based on the inclusive composite interval mapping method. Ten
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QTLs associated with long-style trait, which distribute in Chrl, Chr2, Chr3, Chr4, Chr5, and Chrl2,
were detected. LOD scores are ranged from 2.53 to 26.85. These QTLs can explain the phenotypic
variability of 1.28% — 20.22%, in which, the variabilities of 3 QTLs are higher than 10%, accounting for
30% of the total QTLs.

Keywords: tomato; long style; genetic model; inheritability; QTL mapping

Zi (Solanum lycopersium L.) & HAERMAEY), HIRES N HA LML TS (ROVEIEH),
B AR LR E e, R B R Sk EARGE 56 B AR R0y 2R AR . BRI, 3 Fy AR 19 A2
PR EN TR T R TE R, BIR A s, %K% (Dhaliwal & Cheema, 2008). T4tk
T HESS (RROKAGHD, BIRESLANER, A0 B G R TR B 46k sk, Wk ok —2
HHATZIEER, RIUNAE (Chalivendra et al., 2013). & LLRFHKAEHIREAREAZATHIF, A
AT o B N T HERI BRI, 30 PTFE 28 22 AN S IS) X M T2 FE 2 m o K AEHE R AR E 5 23
Bisoma, KRl sl (RESARRIZE 5 s, 2006; Saeed etal., 2007; Rajaetal., 2019), IXFRH#| 7 H
FEA BN AT o i CAIRAG AR 8 B A% B AEAE A RE, I B 4 a8 A RS I H BT DR

W TR, T ACAE AR 52 2 B R 4% 1], B AE AL 52 4% (Chen & Tanksley, 2004; Miyata et al.,
2007) o Levin &% (1994) ONTEAKAEHEVEIRD 3 PR SRR BEA R A 2257, 32 2 ~ 20
Pzl NATRIA 28 FARd SR EAL R T 3 A5 EMKAEHNRAE KK QTL: se2.1. se5.1 M sty8.1,
Sy AT Chr2. Chr5 F1 Chr8 (Georgiady et al., 2002; Chen & Tanksley, 2004; Chenetal., 2007;
Gorguet et al., 2008), Hrfrse2. 1 7 i /DA 5 AN HIEBIIFE : 1 SRR BE R sevle2. 1
3B HIHESS K I LR stamen2.1. stamen2.2. stamen2.3, 1 NEHITEZG TR IR dehiscence2. .
WHRIE I, AREEzR (E# %%, 2015) . DELLA & (Marti etal., 2007) FI microRNA (Omidvar
etal., 2015a, 2015b; Panetal., 2017) Z5KACHVIRKIMIE, F+HINE JA RES A Eilm 5 E 1K
FEFEPEIR (Pan et al., 2019) o WA R TR IR R AATERE IR 1) 2 DR (R A AEAN R R S AR 2%
HH5FEMM AT SUE VMG RATT 25, 20110, AJ WL, FinKAEFE MR 2 F R R .

AHEFEH DL RA KACAE AR I B At Rl X R AR P bR P iR PR B A A DL B R
QTL #4750, VAHAKAEAE IR SRR e Ar . SebE . DhRe oAt DA R 2B 72 B BRI B S 4

1 FRS T

1.1 ReArR

TH U590 RAFIRRR, RICHKAER:, M82 HIUAHFAAEM:, WHPGILAMEHS K 2Z
2B T R AR 2 AL

DL “J59° 1 ‘M82" AyzpAM i 6 NMEACHA Piv Py Fiv Fou BCPy I BC Py HH Py AP,
K22 Kk, FoFh 16 £k, Fy 0 B HARH 465 ¥k, BCP, 20 & tHACFH 39 £ F1 BC,P, #f 60 k.

1.2 #®NmB RGE
1.2.1 8 SO

B 1597 FaniBFh B IRAE T, CEWIN 16 /8 h, JIBIRIE 8 000 Ix, [FHAKEM. &
% E 5 (2009) 175715, AELN AR B P — O AT IR AL B, 73 B BR 18/10 'C. 35/25 C,
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PL25/18 CoxfHR, Ab#E6d, ZEWEIEHAEKEM. RE 3 WES, HEL 3 ~5 k. HifcFk
JUON & B H R AL = PRE S R . IESS K BEAIEAE KT, FRih A kAN K R, RIMERS S KR
# (Carreraetal., 2012),
122 BAREA 547

PL 6 MEACHE A RL, BENLIE RS 2 ~ 3 467 25 RIFIUN 5 ~ 10 2548, FHfbs - RO 2
SREMMESRKE, JErEA LI R KE . DA SR A M Se AR LIRS (FLEFE, 2006;
FIEE 55, 2017) o HoRRS (Hy) A FCPME (Fy) S5XCEFIE (Mid-parents value, MPV)
27, PEMRHBER (RHy %) N (Fu—- MPV) /MPV % 100. ] Microsoft Excel 2010 {44 7 %
Wi, FMAE AR R SPSS 21 BTG M MFEARIIME ¢ A0 . T A B ok 3 2
B+ ZIERTRA B AR %, (FH SEA BAFXT A 6 A AT AT S /b 5 K BEER AT B G
8T, THEH 24 PR B AR AR SR EE AT AIC (Akaike information criterion) 1E; J#id
AIC G iRy, JEEEE S rERl, 3% U U,°. Us®, Smimov 8% (,#?), Kolmogorov
K4 (Dy)s AR AIC B 55/ JENANIE S VA I 25 ke th e AR . SRS R B/ 3R fili ik K
TEAEVER B R ) — A B sE 240 (850 55, 2013) .
1.2.3 DNA 4B Afe s F4RiT

BUEA Je Fy ARBFAA S Bbk 00T, SR B CTAB #5325 DNA (Boiteux etal., 1999) . A
) DNA H T2 4 SSR dric ik, F, BEARR DNA F T8 Hr. 900 XF SSR 51 ¥ Tifiit 5K
TEREHARFEDEBL bR e, S177 5k B F ALK 4T 5] (https: //solgenomics.net/), H TSINGKE
AFE (F9%) A PCR RMAKZRAN 10 L, BHE 5 pL Mix (TSINGKE), 1 uL DNA, 3 uL ddH,0,
Hiv JE51%% 0.5 uL. PCR FEF4 94 CTiASE: 4 min; 94 ‘CAEME 30s, 53 CiBk 305, 72 CZEfH
30s, ¥4 30 MEI; )5 72 CLEM S min. PCR ¥ 3 J5 FIF= 2030 9% 5 7 475 ok e ¢ Fse L kA U
220 V HJEHL K 90 min, % (0.1%HBRE) ME (500 mL ddH,O + 7 g NaOH + 4 mL F{ig) J5
WA I 25 R FH x4
124 RAEREGHE

PL Microsoft Excel 2010 #3711 F, #EA SSR Fric i BN EdE, FIH IciMapping 4.1 X H
AT AT IR L B . 5oEAR (597 i A —Bd N “27, SIRA M82T Fai A —E
AN “07, ZREMAT ALY “17, BRREE BRI ANE AT AN “ - 17, IciMapping 4.1 # A
E OB B E YR =B 7T g s et R A2 it (http: //www.isbreeding.net/).
125 QTL &4z

FIH Fy BEAARR AR B, JF45 5 IciMapping 4.1 B4 5244 X [B/E Bl (Inclusive composite
interval mapping, ICIM) X & A& AL HIRSE4T QTL 2007, WE LOD =2.5, 2K 1M, LLLOD =
2.5 7 A QTL A 2447 A5 CEA# B, 20090, QTL i & MU A : MRS + EBHES + QTL
TR

2 RS0

2.1 ‘J59° FEAKIEFEMER IR E U MR
IR USRI 45 AR 1 B, 1597 F/ANAE 18/10 °C. 25/18 °C. 35/25 °C 3 ANE/BLIRFE &b
FEN, BESS. MESS. fAEMECSKANEKE &, P<0.05) BWEEEZER, WHELKIEHEMERA



T AL MRS S QTL 4347
[l 2 54%, 2020, 47 (2): 264 - 274. 267

KRR FITEL I HARR AL B RE S K AEAE AR

®1 BELEN J59° BREREKENEMR

Table 1 The effect of temperature treatment on flower organs in ‘J59’ tomato mm
BRI C HEES eSS 14t Kk Ah e
Day/night temperature Pistil Stamen Style Stigma exsertion
25/18 1242 a 10.49 a 11.38a 1.92a
18/10 1241 a 1049 a 1129 a 1.92a
35/25 1243 a 1048 a 11.84a 1.93a

i AFR/NSFRERIR 0.05 K FEREE. TH.

Note: Different lowercase letters represent significant difference at 0.05. The same below.
22 KEHFMREESH
221 KpEAMEKERS

MF 2 WIHL, T597 A M827 PISEAM KAMEKE 0N 2.28 Fl - 1.26 mm, —# B#E%ER,
Fi (PyxPy) FIF, (Pyx Py FESLAMEKE 258 0.79 F1 0.86 mm, /T HSEARZE, H#H
TREZR; BC\P, fl BC,P, W [RIAZ #EAARM: Sk AhEE K FE 43 78 1.02 F1 - 0.26 mm, AT HsEARZ
6], H BC\Py #EA M 7] R AUEECKHIZEA Py BC Py A 7] R BUE BN IZE A Pys Fy BEAA: LA
TN 0.78 mm.o Fy BRI RIS HEAA BCPy KA 1705, KACFHERREL  IE S5 KBRS - FETErE
B LA 98 390:8: 67 F121:2:37, AFFE9:6:1 A1 1:2:1 b, BIKAEHMERART &
TIRBAE R . KA MR T SR RSB SR AL 32250 7 0.28 mm Al 54.9%, RIRZMALE F,
RE FFHEH: Fo BER AR AAAE IR 17 B8 ) SR AR BN, R BH 458 5 AR 58 40 B I 538 3l A7 7E 5
B2 Fy BEAAE AR KA T REEZ (8], BB SR 7 B IR I AR T AR 35

F*2 T o WRBBHEINNERERKEHE. EFKEHE. EEEKRST
Table 2 The statistic of stigma exsertion length and number of long styles, subequal styles,

and short styles in six-generation of tomato

HAR ¥k Ah #E K ¥ /mm KA L Number of T KIEHAREL Number of %5 /£ #5240 Number of
Generation Stigma exsertion length long style plants subequal style plants short style plants

Py (J59) 228a 22 — —

P, (M82) -126¢ — — 22

Fi (PyxPy) 0.79b 16 0 0

BC,P, 1.02 39 0 0

BC,P, -0.26 21 2 37

F> 0.78 390 8 67

HRRH Hn 0.28

PRI RHW /% 54.9

M3 3 AN 1 AR, Ak Ah B KRB MG S B I IR A%, RYIE R T 2 B R
IR -

R 3 El BC.P, M F, BHEHKINE KB ST

Table 3 Analysis of stigma exsertion length in BC,P, and F; population in tomato

AR P H{H/mm K AE/mm e/ ME/mm i BE 25 W JEE A AL
Generation Mean Highest Lowest Skewness Kurtosis
BC,P, -0.26 1.13 -1.80 -0.02 -0.90

Fy 0.78 3.06 -2.44 - 0.68 1.28
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= $Ji% Frequency — 1EZ&54%040 il 28 Normal distribution curve
18 [ Bep, 100 [ g B
16 | — 9 | =
14 + 80
70 -
12 +
2 0| % g 60 -
8 3 2 50 ¢
< | = &
Rg ¢ RE .
o6y = 30l
4 r 20 b
2 N 10 |- :
0 0 —
-1.82 -1.08 -0.34 0.40 1.14 -2.460 -1.456 -0.452 0.552 1.556 2.560
-1.45 -0.71 0.03 0.77 -1.958 -0.954 0.050 1.054 2.058 3.062
A3 Ah#E 4 B /mm Stigma exsertion length AL AN 4 B /mm Stigma exsertion length

B 1 % BCP, M F, BEELINBEKESR

Fig. 1 Frequency of stigma exsertion length in BC,P, and F, population in tomato

222 KpEHEMKGEIAR + ZHARRSZHEZEE 4

FIFHED FEFEE + ZIEFENRE BRI 5 B HriEst 6 AR AT 8L b . LA 2] 24
Pl SKAEAEHEARF R BB, AR AIC (/N FEIERAT 3 DBl X i B kAT 1E &1k
RS (UL Uys Us™s W2 Dy, HiGEiH-Ris 8 8 2 /K P (o i, Bl MX2-ADI-AD
R (R 4).

F4 BBEEBBERAMURTHRE (MLV), AIC{E (IECM H3%) FiABEZMKFEM
Table 4 Maximum likelihood function value (MLV), AIC value (IECM algorithm) and the number of reaching

significant levels for each genetic model

6 MK E B KF (P<0.05) HiE

] B ACLER b Hefi

. AlIC Number of significant levels (P < 0.05) reached in 6 generation
Model Log  (Max_likelihood_value) U2 U2 U3 N2 D,
2MG-ADI" - 615.0673 1250.1347 0 0 1 0 0
MX2-ADI-ADI" - 618.9708 1273.9417 0 0 0 0 0
MX2-ADI-AD" - 606.8097 1243.6193 0 0 0 0 0

e ox FIEHRA MG BREFEMSA; MX: FIHEE + SHEESER A PER0N: D: BERN: 1 BAITERON.
Note: * The alternative model; MG: Major gene model; MX: Major gene + polygene model; A: Additive effect; D: Dominant effect; I:
Epistatic effect.

—MrEfE S e SR 5 Fx, nTRUEH, KAERE MR S A R K EE 3 E N
1.0234 mm; 2 XF EIEF PIPERN (do dy) S, 37509187, RICAIER: BHEEH (A hy)
AN - 02580, - 0.6433, 2 % A KEER () AR RN SN TR RN, HON SR ) AR RO s A AR
N Cin Japs Joas 1D 239N - 053510 - 0.0519. -0.7141. 0.5714, AJ%0 2 xF EIEE M < otk
(D It x B Ge) FEE < I G RSN, joa R, Ja /D B x BHERN (D
NIER, ERBK. ZIERBINMERN [d] . SN [A] 5508 - 0.05. 0.135, H/NTF 3R IR
Mo B ACEMR 2 B R R, B > RN > EA&N. BCPy. BCPy Fy
1) 32 FE PR I8 A% R 53 31N 65.51% 90.76%- 89.1%.

23 KABAEMRIBIE L
Fil 900 % SSR SIINS 7k Py A Py AT, BRTHRAE. WIS AN 121 X, BAEEN

13.44% . I Fy BEARFE R S0 b, EE57 7 AL S 12 AN IEBTRE ) 7 hnast A4 & 8 R - % B 2K 2 108.71
cM, FHEEE N 17.43 cM, FricE s/ NEE BN 1.49 cM, EKBEEE A 91.19cM (& 2).
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£5 BWMKEENEREXEGSBNMETHE

Table 5 Estimates of genetic parameter of long-style trait in tomato

—zH fhiiHE ZWsH flii{ Estimate

1% order parameter Estimate 2" order parameter BCP, BC,P, F,

m 1.0234 azp 0.0225 0.0524 0.0744
d, 0.9187 0" mg 0.0427 0.515 0.6082
dy 0.9187 e 0 0 0.0036
ha -0.2580 o 0.0708 0.0708 0.0708
hy -0.6433 Mg (%) 65.51 90.76 89.1

i - 0.5351 e (%) 0 0 0.53
Jab -0.0519
Jba -0.7141

! 0.5714

[d] -0.0500

[#] 0.1350

hy /d, -0.2808

hy /dy -0.7002

Ee ome BERPPIME: do: 3051 XS ERF MRS dy: 55 2 XS LEEFAOMVERRL; hy: 25 1 XS ERER A RERR; Ay 55 2 X2
BRI RYERR; i Itk x IEEAR: joor IR x BAREAR; joor B < PEEAR: - B4 < BYEAR; [d]: ZERINERS; (4]
ZIRN BRI hyldy: 551X EFEKEB TR h/dy: 55 2 X IR A B Uzp: KA 7 Uzmg: ERR T ZE; Ung: LN T %
o NIRHIIT I g (%) + EIEBBER: By (%) @ ZHERBER,

Note: m: Average of the population; d,: Additive effect of the first pair of major genes; dy: Additive effect of the second pair of major genes;

h,: Dominant effect of the first pair of major genes; /,: Dominant effect of second pair of major genes; i:

Additive x additive interaction; jp:

Additive x dominant interaction; ji,: Dominant x additive interaction; /: Dominant x dominant interaction; [d]: Multi-gene additive effect; [A]:

Multi-gene dominant effect; /,/d,: Dominant degree of the first pair of major genes; /v/d,: Dominant degree of the second pair of major genes; 02,,:

Phenotypic variance; ¢7zmg: Main gene variance; ang: Multi-gene variance; hzmg (%) : Main gene inheritability; thg (%) : Multi-gene inheritability.
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Fig.2 Genetic linkage map of the long-style trait in tomato
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2.4 KHHEMK QTL Efu

N e X TEAEENE ICIM, - LA 1 oM BB KAE R0 i T34, Rl Fer: ki QTL.
£ LOD = 2.5 W, ARG E] 10 A~ QTL L5, A gse-1-1. gse-2-1+ gse-2-2+ gse2-3+ gse-2-4 . gse-3-1+
gse-3-2. qse-4-1- gse-5-1- gse-12-1, sy ENLT 6 MEBTHE L (E 3).

Chi Ch2 Ch3
0 - TES109 0 TGS291
T el 2000 gse-2-1
160.24 -H-TES20 4 108.41 /F TES1276
T4 A SR
372.58 -t TGS1273 AN
554.99 - TES1242 537.03 ] S5K26

653.87 -1 TES1593 .
77832 A TasTR Y 5922

849.81 - SSR37 86115 JgsRs0 = ase-2-3
1007.82 \} TESITS3 0o g
1 081.45 - TGS2700 1058.82 1

1135.05 Y- TES742

1354.52 < SSR288

1704.98 - SSR9
1796.17 Y- TES291

Chd Chs Ch12
157.57 - TESS26 130.74 18.39 TES1889
210063 i TES177 225.78 88.62 SSR20
21063 N TES4T0 300.43 172.84 SSR345 1o
10326 7|\ TES30 309.43 24802 e
: 31233 o5 59505 TGS1502
648.08 —H- TGS2730 43625 g 306.56 TES158
750.74 —H TGS899 447.04 in TES88
623.82 515054 \ 1GS1162
972,35 —H- TGS2756 37570 TES1571
375,72 TES27

1285.21 -4 TES1505
— gse-4-1

65.42 ~H4- SSR86
32.46 —=- TES968

3 BAREAENR QTL EEMMIALE
Fig.3 Locations of QTL for tomato long-style trait on chromosomes
BAL I S R (R 6) R, 34> QTL A4 gse-3-1+ gse-5-1 Fl gse-12-1 IR
BRSSP R SR B BRI RN, Her gse-12-1 BIRANECR, HAEDN - 0.26%:;

F o6 HiFFEKERER QTL EER

Table 6 Parameters associated with QTL for tomato long-style trait identified in F, population

. . s . IRz

L . . % LOD [ -

B em i b W mmssss %
QTL Linkage .. Right LOD Threshold of . . o

Position Left marker Variance explained Additive
group marker LOD value
effect

gse-1-1 1 151 TES109 TES20 2534 25 20.22 0.52
gse-2-1 2 5 TGS291 TGS571 3.02 25 1.81 0.16
gse-2-2 2 664 TES1593 TGS1372 16.07 2.5 15.22 0.46
gse-2-3 2 783 TGS1372 SSR50 2685 2.5 18.16 0.52
gse-2-4 2 1021 TES1753 SSR96 253 25 2.94 0.17
gse-3-1 3 1157.87 TGS749 TGS2301 396 25 1.98 -0.07
gse-3-2 3 1242.87 TGS749 TGS2301 259 25 1.28 0.02
gse-4-1 4 1285.57 TES1505 SSR86 335 25 1.64 0.13
gse-5-1 5 320.74 TGS567 TGS232 315 25 3.08 -0.11

gse-12-1 12 183.39 SSR345 TES1800 6.71 2.5 5.20 -0.26
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HA T4 gse-1-1. gse-2-1. gse-2-2. gse-2-3. gse-2-4- gse-3-2 Fl gse-4-1 FIINPERA NN IE, XFKAE
FEPER R LR BUAIE RO PE S, o gse-1-1 A1 gse-2-3 HIZNHOK, ZNAEIIN 0.52%. 10 A
QTL 1) LOD {EAr T 2.53 ~ 26.85 2 [f], W] ffRERIAR R 23 h 1.28% ~ 20.22%. FHH T 10%[1947 &1
A 34, 5 QTL B2 30%, gse-1-1 KA MR AT R R TR ST R K, N 20.22%, AT
#riC TES109 ~ TGS20 Z[A]; gse-2-2 K P i REAE 304 15.22%, AT #51c TES1593 ~ TGS1372 2
)5 gse-2-3 WM f R BUAR S R 4 18.16%, 7T TGS1372 ~ SSR50 2 [f]

3 Wi

FAEEAR T 0 NHMAT (KAEHD. TIReEAE . (e IE SRS 4 Fh. S AE
TRIESR ERE IEH, MERE IR R A G IR, (Al T RK, #ESkih iR m ok
TERZREMFHIABTIG (EEM 25, 2004). HIONAKIEHEER AT, 862N, BHH%
AN FIR RS B IR FE 20 (Gorman & McCormick, 1997; Saeed etal., 2007). A#FsHXt ‘159’
AT T iR ORI, R (R R AR R DI e, HMESK A, HEKE.
K, A EKES TR E 2R, Sato 2 (2006) Fl Pan 25 (2019) A NS INH] T HEESA
MERS P BT 2 BRI K, FRITES (2009) YONIRIRZEE 7 HESLANGREKE, FELRER
(1) J5 IRl AT e 5 2 A RS [F) A %

KA TR A 6 MEARHAARXT KA HEARBEAT B AL 7007, Fy R SR AN R K TS A
26, HIE. K& F, LREFEER, MEEHEMRE T EEZERBEE, 5 Scott 2 (1980) Fl
Atanassova (2000) XHKAER AR IBAL FORF 72— FIFH SEA BAF 4T 7 B At K AL R MR I8 AL U,
RIMEAFFH MX2 + ADI + AD #i% .BC, P, BC Py F, il 3 3 [RIBAE 5 51N 65.51%90.76%-89.1%.
X — 45 AT AN A KA AE PR B AR BRI AU B . K AEAE IR SR I HH e SR AL U (1 IR S A AT
B, KRR T 2R EH KRR, X5 Rick 1 Dempsey (1969) & Levin 5 (1994) {10 5
—

AR FRFI 121 AL ESM SSR 43 FFR1C A 465 #f Fy BEAAKI S T B ES I, %Kik 4
£ 2 108.71 cM , A 12 MERHE, FRcFFIEER 1743 M. ff/NL5E (2001 WA, WR
QTL o7 A AT R R AR 57 30K 10% Fric BT EE BS N 20 ¢ M, ATARIE 95%[1 # {7 B - Han %5 (2016)
FoRbRic 8] 5] 2R/ RT3 R FE AL, BURITEE (2003) A, FIF QTL LM B, 4T
IR FEARUETE 10 cM AR, ARIT FEEF A TR 08 o b 1) % 5 B AR IR 7 b i 1) 2%
fE1 M LA HTAMFAH KA T SSR 4 Fhrid, HAFRICTEREA et ik G L X8 1 73 A A 35
5], FTCAH Wb LS A FAth 43 T Fn 10 R R B V96 1 2 A ds A P

AT 5T R 465 PR Fy BEARFN 121 X SSR ARic, Fdl £ 10 N5 KAEAEHARAH S/ QTL: gse-1-1+
gse-2-1. gse-2-2. qse-2-3. gse-2-4. gse-3-1. gse-3-2. qse-4-1. gse-5-1. gse-12-1, LOD /T 2.53 ~
26.85 Z ], AJfRRE 1.28% ~ 20.22% 3R AR 7 2R o 1 5 Fi AT KAEFE MR 10T 72 AN 6] - Moyel (2007)
FIH Solanum habrochaites S5HEEF T AFAFITEILR R, 256 RFLP #rid, K43 5 Mk abEE AR
QTLs: se2.1. sed.1. se5.1 se6.1 sel2.1, VfRBERIRMAZ FHRIYRKT 50%. Gorguet & (2008)
FIH L. ycopersicon peruvianum 5 L. esculentum ‘E6203” 345 1L5-1 #£4K 183 £k, 454 CAPS.SCAR.
RFLP F1 COS #xic, K753 1 MkAMEE QTL ses.1, H LOD Y 19.23. W fiFE 47.9% )R BIAR 35,
A FEHIRTF 1) gse-5-1 1] LOD 2~ 3.15, WIf#RE 3.08%MEMA 7% . Georgiady 55 (2002) F



Ma Yalin, Liang Yan.
Inheritance and QTL analysis of long-style trait in tomato.
272 Acta Horticulturae Sinica, 2020, 47 (2): 264 - 274.

H L. pimpinellifolium 3431 147 bk Fy BEAAEALE] sty8-1, FH AR 25% MR AR e, T AHH 50
RAE Chr8 AT IR R AEA: MR B A =5 K520 1) A7 A5 Bernacchi A1 Tanksely(1997)HF|H L. hirsutum
f. typicum 5 L. escuhtum 3451 395 PREIZHEAR . 454 RFLP 20 Fhnid, @ALEIA7 AT se2.1. Fulton
2 (1997) R L. peruvianum (LA1708) 5 L. esculentum ‘E6203° FRAFIBIZZHEAA, 454 RFLP
Frit, ENLEINLET se2.1. Chen Fl Tanksley (2004) FHBFAZEA L. pennellii #ii% 7 12-5 (KIEHE
MR 5HAT 3L N RGN Fy B E AL A se2. 1, HANZAL S AEFE MR B LK . Moyel
(2007) FIRF T B E AL 2 K se2.1 5 Georgiady 2% (2002). Bernacchi f1 Tanksely (1997). Chen
HI Tanksley (2004) 7£ Chr2 FsEfr B se2. 1 & [F— A7 mio TAHE 5 E AL B gse-2-1, LOD N
3.02, AIMEREIR AR FRAN 1.81%. Z3F NCBI (https: //www.ncbi.nlm.nih.gov/) 3 72 F17% fii
FERHFF C(https: //solgenomics.net/) EEXT R IR, ABFFHIRIFI] gse-2-1 5 se2.1. gse-5-1 5 se5.1.
gse-4-1 5 sed. ] BIAIE R — M7 o AFTE b3 22 F 10 JE R AT RE S F 72 3 0 FH T AN [0 2 it A R A
TArid, FFHBRRISERIAR /AN CL R 7 FARic A X QTL (1 A7 A B, At 3t B 1 4%
H Z A KA IR B I R 22tk . ARBFFE A 3 ML gse-1-1+ gse-2-2 Fl gse-2-3, W fERERAA
ORI 20.22%. 15.22%F01 18.16%, HET 10%, JaSE0F 70k LUK 3 ML AR D, eI
FEPRIRIE R PIRE A E AL SERERITIRE AT, iz MR AR 7= rp B $R A — 8 BRI A5
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