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1.2.3 FEPNZH DNA $2HC R4 4 8 W FF i st i
F BRI 150~200 mg 36T EP &+, 5k Al CTAB &2
BUDNA 317, 4RE 2 AN EA Gy BRI SRR A 2
HZH DNA, i Tt &k, rkmiEss. H
1 %6 BB R I H, Tk R DNA i &, 2846 B 1
AR

1.2.4 SSR % SSR JZ i f& % : DNA ##k (30 ~
40 ng/pI)1 pL, IE R 10514710 ng/pl) 4 1 pl,2 X Taq
Master Mix 7 pL, i ddH, O ZF 20 pL. PCR FBFE.94°C
AR M 5 min; 94°CAEME 30 s,55°C Bk 30 s,72°C FE
1 min, 35 AMEFF; 72°C ZEAf 10 min,4CLE KR . Ky~
BT PCR AL H 95°C AR 5 min, 57 BIBAVKIKIR
B FFE TR H G 620 28 1 3R DR U BB Mg 8
FEL UK 43 B AR R ), BB UK R PR VRVR BE Ol 1 X TBE, K f&
FHARYL tE 04T 18 5, 4R Y 2 IR BASSAMI'™Y ) 75 . 4R
Yo J AT BAEHL A 0 5%

1.2.5 AFLP#ric ;.  AFLP FRicR A Eco R 1 Hl Mse 1
HATWEY] . Bk AFLP 43 FHric kS Vos % [
IR £ . DNA B2 (100~500 ng)3. 0 pL, EcoR T adapter
(5 pmol/pl) 1.0 pl, Mse T adapter (50 pmol/pl) 1.0 pL,
ATP (10 mmol/L)1.0 pL,10 X Buffer 6.0 pL,Eco RT
(10 U/pl) 0.5 pL, MseI (10 U/pul) 0.5 pL, T4 DNA
Ligase(5 U/pl)0. 6 pL, i ddH, O & 50 pL, KL

3T°CHEY], 8 6~8 h(RH R EMK) . Wy Wy ik
% :DNA (B 1) % #2 J5 77 #) 6.0 pL, Eco R I-primer
(10 ng/p1)0. 6 pL,Mse I-primer(10 ng/pl)0. 6 pL,2 X
Tag Master Mix 8. 0 pL, /it ddH, O Z 25 pL, RBFEF:
94°CHIASME 3 min;94°CABHE 30 s,56°CiB Kk 30 s,72°C3E
fi1 1 min, 24 MEIF; 72°CIEAH 10 min, 4 CL IR, B
5 pL Y M= F 1 0SB b BE A P A I 7 1 45 2R 4
Y T R 40 £5, TR Y B, R T B 8
WF—20°CLRFF. BEEEMY KR . DNAHIY 1™
5.0 pL,Exx(10 ng/pl)1. 0 pL, Mxx(10 ng/pl) 1. 0 pL,
2X Tag Master Mix 8. 0 pL,fin ddH, O % 25 L, S Rife
7 94°CHIASME 3 min;94°C AR 30 s,65°CiB K 30 s, (A
TEAFEAR 0.7°C), 72°C HEAH 1 min, 12 NMFIR; 94°C AR P
30 s,56°CiB & 30 s,72°CZEA#H 1 min,25 MEF G MEHF
BN 1 8);72°CHEMH 10 min;4'CLIER N KD 1
FeHHE PCR A H 95°CAEME: 5 min J5 57 B E FUOKIB A
W REETE A NG » F 6 /078 M 3R TR U I i o5 Je v Dk 40
BARVET ) AR YL R AT AR AT
1.2.6 SSR 5 AFLP 4y FArid A 8480 %  SSR #x
05 P —HEREELE N 2,5 P, AWAI—FERIE R 0,5
F, —RERIHRLE R 1, 8K fARicic h — 1. AFLP 4Ric
A P BUREF, BRI A I9IE R 10, T4 D
H2; 2% P, HRRES,F, BEAPE KW HICH 12, B&W
HIEA 0.,
L2.7 BEEYEENNEK QTL 48 EH QTL
IciMapping 3. 2 % {4 # 47 it 1% 3% 9t B 3 10 4 2, 7
LODZ=3. 0 {444 F #4743 4. QTL Z0#r R A R H i
B, LA LODZ=2. 5 /5y SRR , Sk FHECE PR R R A 58
£ IX AIVERE I (ICIMD , BL 1.0 oM g 25K 3473 1 1
AJBEFETERY QTLs,
2 BRESW
2.1 F, BT

2ot MR JE 2 A F, S SC B LR,
SPSS # A4 43 M4 MR Z R R AH S, 36 1 R B,
PEHRARE AN SN B ENIEMX, HHEXREH
0. 442; 560 3 sl B 8 3 IEH5C, T 5 16 78 2 A 2

[
*1 F, REPAIHEX ML
Table 1 Inheritance relationship of fruit maturate stage for F, population
RIEE AR RIS SEEX Fuk v]
Days of flowering to white-maturate stage Maturate stage Days of white-maturate to turning stage
JB Maturate stage —0.197* * 1
HEAZE (] Days of white-maturate to turning stage —0. 759 * * 0. 442* * 1

48, 2 Y Days of turning to maturate stage —0.189* *

0 SrBIFRIR 0.05.,0. 01 BEKFHES.

Note: * , * * indicate significance at the 0. 05 and 0. 01 level of probability level respectively.

—0.139* 0.127*
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Table 2 Fruit maturate stage of F, population and test of normality
HR P {E BXE F/ME Vg [ Ve E T BE
Triat Average value Max Min Variance Standard deviation Kurtosis Skewness
a3 First-flowering dates 75. 154 86 65 8. 720 2. 953 —0. 187 2.138
1446 Z A Days of flowering to white-maturate stage 26. 780 42 17 22.932 4.789 0. 469 —0. 454
FIIAZE # 3 Days of white-maturate to turning stage 13. 892 26 3 25.012 5.001 —0.013 —0. 656
46, 28 B Days of turning to maturate stage 4.815 13 1 4. 462 2.112 0. 980 1.183
I Maturate stage 120. 660 130 106 8. 341 2. 888 —0. 094 2.024
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Fig. 1 Frequency distribution of tomato fruit maturation
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FWS-2 SilkE A, 75. 752 9%, LOD {B H5. 818 4,7E
E07M08-4 ~ E09MI11 -2 [X [a], BE P45 M f) 388 1% BE 2
17.90 <M1 20. 12 <M, HIKRTESR 3 KUtk i FWS
5, B BT Bk fH R 66.762 2%, LOD {H K 4.422 9, 7E
E06MO3~E0IM04-6 2 [1] , [ 5 79 Ml R 1 #9382 4% B 25
13.40 cM Fi1 12. 85 cM, TTERE K7 49. 574 3% [FWS-3,
H LOD {8 2. 657 8,7 E06M07-3~E15M03-2 2 |a], i
B WIMARIC 8 S BE 55 2k 16.08 <M Fl 15. 34 <M, FWS-1
FBRERAE y 34. 440 9% ,LOD B 3. 144 7,7 E10M06-3~
E0IMO1-4 =[] , BE S P AR IC B AZ BE BS A 9. 02 <M Al
10.74 ¢cM, FWS-4 Ft#k{E F 29.992 9%, LOD {H K
3.298 9,7F E16M11~EI10MI0 27 [f] , i B 5 0 kR iC 4 35t
FEREES 9 11,00 M F118. 29 cM, FH.H FWS-1,FWS-3,
FWS-4 it 25 0 48 A £, 156 B 12 35 I ok R A A4S
13493, FE il BB (MS) Fl 8 2 s (WD # QTL
PSR 14>, MS AL F5 2 A4 @ik b, vk
3 23.88%, LOD f & 2.611 4, fii F E07M09~

E05MO06-3 =[] , B B E07M09 fi & HE S H 13 oM, B B
E05M06-3 7 16.57 <M, WT 7E48 1 &yefafk -, H
% 18.689 1%, LOD {& % 2.591 8,7 E11IMI12-1~
E1IMI6 2 [a], FE B P AR 10 49 BE B 40 ) O 11,6 M FlI
0.37 cM, il WT 5 E11M16 ‘B84, MS Bz
MBI, B6HA MS 3k H B4 B A T WT ok B AL
A FF 13493,

Fs ) B i SR S €0 2 LI QTLs — LA 1y
44BN TFEE 1.2.3.4 F 9 4cyetatk b, Ha
52 Rk M QTLs B 8458 1 fl 9 A falk b
HEE 23 MARAEKEL 1A, HPMLTE 14
Yefalk b TM-2 57 k(8 B 52.896 1%, LOD {H H
5. 365 7,7E X [a] E1I0M13-6~E11M06 2 [, 5 B fll#7ic
FIBEES 23074 3. 19 <M il 3. 53 <M, Tt fFFE B 4 /)N,
YL SR B AR IC S B R B, Ho o RN, W] LU —
R TEkE . TM-2 i it 800 D £, T B ok B BL 3
o 13493, HUCRAFE 3 FPalk By TM-11,H
FUEME A 34. 212 3%, LOD & H 3. 469 7,7E E04AM05-2~
E15M06-1 Z [a], 5 B M i ¥ 30 BE &5 & 12.00 <M Fil
12.04 cM, #RJ5JE TM-A T4 2 scye ik b, STmR(E
7 30.391 2%, LOD {8 J 3.313 8, 7E E12M11-1~
E11M07-6 8], 5 E11MO07-6 2 [A]FIBEES 7 2. 31 M, it
B R N, R

*®3 F, REXEH QTLs LR
Table 3 QTLs information for tomato maturate stage of F, population
2N MR AR R ik i FRiC X 8] LODfE  REESMEE  MMERN  BHRE
Trait Trait name Chromosome  Position Marker interval LOD scores PVE/% Add Dom
FWS1 2 104 E10M06-3~E01M01-4 3.144 7 34.440 9 —1.619 0 7.091 8
FWS2 2 217 E07M08-4~E09M11-2 5.818 4 75.752 9 1.054 9 8. 646 6
IRTEE HRH
Days of flowering to white-maturate stage FWS-3 2 332 E06M07-3~E15M03-2 2.657 8 49.574 3 —0.750 5 8.581 5
FWS4 2 491 E16M11~E10M10 3.298 9 29.992 9 —2.4540 —3.3357
FWS5 3 64 E06M03~E01M04-6 4.422 9 66. 762 2 1.2359 8.807 7
JEI Maturate stage MS 2 13 E07M09~E05M06-3 2.611 4 23.878 0 1.508 5 —0. 800 9
FRAE# A3 Days of white-maturate to turning stage wT 1 85 E11M12-1~E11M16 2.591 8 18.689 1 —2.264 8 3.0215
TM-1 1 37 E11M04-4~SSR237 2.8335 26. 967 8 0.057 6 6.651 6
T™M-2 1 55 E10M13-6~E11M06 5.365 7 52.896 1 —0.161 4 6.679 0
TM-3 2 1 E07M09~E05M06-3 2.573 4 24.173 8 0.235 1 8.513 2
TM-4 2 174 E12M11-1~E11M07-6 3.313 8 30.391 2 0.447 5 5.662 1
TM-5 2 287 E14M16-2~E14M16-1 4.114 2 27.775 5 0.662 0 8.276 6
TM-6 2 396 E11M11~E13M14-3 2. 888 4 23.311 4 0.056 0 8.640 9
46, 7 G TM-7 2 466 E15M05-1~E16M11 2.604 0 23.275 2 —0.019 8 8.639 6
Days of turning to maturate stage TM-8 2 556 E12M11-3~E08M07-2 2.948 5 24. 385 0 —0.272 6 8.867 8
TM-9 2 593 E08M07-3~E04M02 3.083 4 23.780 7 0. 206 0 8.518 9
TM-10 2 628 E06M07-4~E02M03-1 3.540 1 24.695 7 0.373 8 8.448 1
T™M-11 3 12 E04M05-2~E15M06-1 3.469 7 34.212 3 0.515 2 4.312 4
T™-12 4 15 E13M14-2~E09M01-2 2.757 1 23.348 1 0.072 4 8. 688 4
TM-13 9 1 E03MO09-2~E03M09-1 2.766 7 23.313 4 —0.071 8 8.667 1
T™M-14 9 19 E03M09-2~E03M09-1 2.828 7 23.681 8 0.170 1 8.569 4
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28557 %:4 E14M16-2 [ 0 EO3M°9'2.
29541 — AT~ El4Mil6-1 CHL10
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62125 \:/ FO6MO07-4 - CH-12
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711.94 E01MO09-1 44.38 E0IMO4-1 6.86 SSR20
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FWHREZE AR, T ARER A, WG E R, — R,

Note; WDays of flowering to white-maturate stage, +Days of white-maturate to turning stage, llDays of turning to maturate stage, —Maturate stage
2 SSR# AFLP & FiEfTEME R QTLs i E
Fig. 2 SSR and AFLP molecular genetic linkage map and location of QTLs
3 #w5Hitie R, AN S ARE R O 2R B ERIEMX, 55
FARL A B R SRR ORI RIEAD, 511 PR R 6
WRBE A BRI A T B QTL g VAR, SR E R MRS 2 B E0ARK, O ZamY
BEAMT IR A A B 4T AR T A FHAER ORI E G itk 50 F R Sk
PR R A R AT AR e M A e g e HIEIRAEIRE 40, B R S BT 7 I 1R, RE AR HE SR SR
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Correlation Analysis and QTL Mapping in Fruit Mature Period of Tomato

PENG Yan,LI Jingfu, HE Yanlong,XU Xiangyang,JIANG Jingbin,ZHANG He
(College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract; Taking F, population which was developed from an intraspecific cross between early-maturity tomato 13493 and
late-maturity tomato 13592 as material,to analyze the correlation of fruit mature of tomato. A molecular linkage map of
the cross was constructed by SSR and AFLP,which was used for the QTL mapping. The results showed that maturate
stage(MS) was significantly positive correlated with white-maturate to turning stage(WT) ,and was positively correlated
with turning to maturate stage(TM),and was significantly negative correlated with flowering to white-maturate stage
(FWS). Flowering to white-maturate stage(FWS) was significantly negative correlated with white-maturate to turning
stage(WT) ,and was negative correlated with turning to maturate stage(TM). A total of 21 QTLs were detected for the
fruit mature period of tomato by inclusive composite interval mapping(ICIM) ,including 14 QTLs for turning to maturate
stage(TM) ,5 QTLs for flowering to white-maturate stage(FWS) and 1 QTL for the maturity stage and the white-maturate
to turning stage.

Keywords : tomato;mature period;correlation analysis; QTL
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