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Abstract: ISSR reaction conditions of Quercus variabilis were optimized systematically via single-factor experiment by

using the tender leaves of Quercus variabilis as test materials,resulting in establishment of optimal ISSR reaction system

and thermal cycling conditions of Quercus variabilis. The results showed that the optimal ISSR reaction system included
a total volume 25 pL containing 2.5 pL 10 X Buffer,30 ng template DNA,1.5 U Tag DNA polymerase, 2. 5 mmol/L
MgCl; ,0. 6 umol/L primer,0. 3 mmol/L dNTPs. Thermal cycling conditions were as follows:denaturation 1 min at 94°C ;
35 cycles of 30 s at 94°C,60 s at 51. 5~59.0°C,2 min at 72°C ;and a final extension of 5 min at 72°C at the end of the

amplification. Based on the optimized reaction system,12 primers with superior stability and polymorphism were selected

from 100 ISSR primers. 166 bands were amplified in 22 individuals of the natural population in Shaanxi Province,among

which 142 were polymorphic loci,the percentage of which was 85.54% ,Nei’s index 0. 2928 and Shannon’s information

index was 0. 4381 ,indicating the relatively higher genetic diversity within population of Quercus variabilis.

Key words: Quercus variabilis ;1ISSR ; system optimization; genetic diversity
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L4 BHES

FIF DPS 7. 05 1 Excel 2007 # Xt B L HK e &
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B EME L E XN R hp KA 5848 (R R Lk AT
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Table 1  Analysis of variance of lycopene content of

different tomato mutants

AR SRR SF-J5 H ¥ F{H
Source of variation Square sum df Mean square  F value
S E] Among variety 94. 15 8 11.77 44,22 % %
H & [A] Among repeat 0. 04 2 0.02 0. 08
%2 Error 4.26 16 0. 27
AR Total variance 98. 45 26
L PFORAHRIAIZE 0. 01 YK P2 RAH BE. TH.
Note: “ * * ? indicate the significance at level of 0. 01 respectively. The same below.
— . =
xK2 AEEBENREGEMLRSE

MERE LB

Table 2 Comparison analysis of new multiple range of

lycopene content of different tomato mutants

BEMAREGR BHARGTRTVHME

hp HH FES S BMAR
Lycopene content The average lycopene
hp gene No. Varieties Tomato type
/mg + kg~1 content/mg + kg1
1 LA3006  158.743.1aA WEEEM
hp2 153.3
2 LA4013  148.0743.0bA WEEEM
1 LA3771  132.345.9cB WEEEM
2 LA3368  128.043.6cB WEEEM
hpl 123.8
3 LA3404  123.744.5¢B wEEEMN
4 LA3538  111.046.6dC wEEEMN
hp3 1 3-343 110. 347. 4dC 110. 3 RN
1 09913 107. 34-4. 7deC figitigin
CK 103.0
2 09920 98.743. 1eC L E

EANEFRRRERBEE SHAKT KREFHRRERBEE 10KTF.
Note: Lowercase letters indicate the significance at level of 0.05; capital letters

indicate the significance at level of 0. 01 respectively.

MARGBEFADENREEZER FEAE—-EWE
P, BURFR IR hp2>hpl >hp3>XF IR, HR S KA 4L
REEEFHMEMKIK R 153. 3,123, 8,110. 3,103. 0 mg/kg,
He hp2.hpl Fl hp3 BRI RABER L EMLR S
BRI ERRY 1. 49.1. 20, 1. 07 4% [RI A & B LA3006 F1
LA4013 RELFMLA R S BB EIFHAERT 2 61, 73R
158. 7 mg/kg F1 148.0 mg/kg, H¥Y N & hp2 F A
RAKRFEA R UL, AR hp BRI FH
AP MERMLR S EEARNFKEWER, R hp2 2
A FMPFMARTEAEFEEMNERIEM.
2.2 RF hp WA FM P EERBRERK2ER
530

XFEANIR] hp F PR T o R SR SE v 2 5
RIEFTTT 22 R (3R 3) NI e ih i R B SR SE T i 1
BEEHRS R JER C R TR 8 MR L7
H i 3 25 57 (P<0. 01,n=28) , & Al {X Al ¥ Mol & B A 7
WEEER HEREERAER BAARBE. FiL,XF
£ th RIS R R SRR T S E T, AL T
ANIR) hp F R 2 RUZH0 Y 5 SRR 22 G
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Table 3 Analysis of variance quality main content of

fruit of different 2p gene tomato mutants
AR SR A Fg
Source of variation df F value
M A & & Soluble protein content/mg ¢« g~ !FW 8 23.39% *
H & [A] Among repeat 2 0. 64
Y% C & Vitamin C content/mg « (100g) “1FW 8 164. 51 * *
T4 8] Among repeat 2 1.98
8
2
8
2

] VA M & i Total soluble sugar content/mg « g~ 1FW 747. 40 % *
] Among repeat 7.30% *
BEBR Lt Sugar-acid ratio 20. 60 * *
T4 8] Among repeat 0. 68

ME 1 REM M E AT & B LAl 2L
E i, & hp3 FEFEA MR 3-343 MR LA A HEEA
FEERm, M HEMARAMBEER, WM& hp2 3
M F LA3006 F1 LA4013 Al HEH RSB IRZ . B
BE 5 T LA3368,1.A3538,LA3404 ,LA3771, M & £ B
SRR E E A B hp3>hp2>hpl >XFHE, XHR S
HAER CHEERMILESTRIIE 2, & hpl ZHK
LA3538 4t C & B &5, & hp2 FH M LA3006
LA4013 4R C FRILT hpl BAIMR MEBES T
HEmR, BERIAELER CHE hpl >hp2>hp3™>
Xt iR,
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Bl FAEEWMPABEEARSENLE
Fig.1 Comparison of soluble protein content of

different tomatoes
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Fig. 2 Comparison of vitamin C content of different tomatoes
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Fig. 3 Comparison of total soluble sugar content of

different tomatoes
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Fig. 4 Comparison of sugar-acid ratio of different tomatoes
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2.3 RIF hp F N FAHH
R B SR

R 4 FAL R 5H T 5 R A A 3558 m] L
F AR hp LR FEG R L P HEMOR 505
FHESE AR CHE BB EAPERLL
WIFFTE IE 0 AH O , FLA OG B K/ E S R BB IR L >
FfERCHFESTIHEMEARSE=TIBEHAEEE,

MAORSHE EEGHENE

EHEAXEEH RPN BEKE, MEERXCHFRS
AT P & B 7E B & IEAH & (R=0. 64, P<<0.05);
VEER L 5 AT PR BB & B A 7E A (2 IEAH G (R=0. 94,
P<O.0D, 5AHHEORSEFEREMRXR=
0.64,P<C0.05), KM LHHEERS, & H
MFFRFEAMBL P BEMLR SRR AE RS, X
FA R T S FEHRIEARE A B M,

x4 AR hp BEXBEMREERLABREROEXSH
Table 4 Correlation analysis of main quality characters of fruit of different hp gene tomato mutants
o R BMAR SR TIYEEE AR #AEXCHFR A SRS R
= Lycopene content Soluble protein content Vitamin C content Total soluble sugar content
Quality characters
/mg » kg7 1FW /mg e+ g~ 1FW /mg + (100g) “1FW /mg e+ g 1FW
W] MR B i Soluble protein content/mg « g~ 1FW 0. 32
Y4 % C & Vitamin C content/mg » (100g) "1 FW 0. 47 —0. 04
A S5 & Total soluble sugar content/mg » g~ !FW 0.32 0.59 0. 64 %
iR Lt Sugar-acid ratio 0.48 0. 64 * 0. 60 0.94* *
T "FRIRTE 0. 05 K L BEMISE,“* * "RARFE 0. 01 AP L BEMK,
Note: ¢ * > means significant at 0. 05 level, * * means significant at 0. 01 level.

3 WitE4ie

REWFFTERI hpl hp2 PIA BRI FE N 78 4 AR 2
TR EFME LR PRELERS 2000~
4096578, hp3 RAFKRIE T RL R BRI E PENT R
R 0% AT, B2 hpl hp2 Fl hp3 FH R IE T
RIS S R N0 AE A R S
LR S BRI - 5), 3 H 3 A3 K B 3 3 i 5 52
RS MRS BAMERME. EZEMRT . E2RHLE
MR, hp FER B B RSP R/IOR S
BEMERYARDENRIER, FBRIARR hp 3
HRARAERSFMIR T ENAEFEDEER . H
W hp2 FERSTFEAR L BMALR ST BN AL TTREREE
F AR KO hpl M Ap3 FH ., EARFRI N hp2 H
N A 1LA4013 i1 LA3006, H B SR FALR & 2T
¥1%7 153. 3 mg/kg, M B E & T hpl (123.8 mg/kg) .hp3
(110. 1 mg/kg) F P 28 A 1R AL K T6 hp F I B XF HR %
i (103. 0 mg/ kgAY, FHMFRA , BIR hpl hp2 F hp3
FEIXFFAR L P BERHE PR EBIRBEMAMIE,
ARAMEMPELFHEFMOEZSTENERIERAZR
B, BEKRIA hp2>hpl>hp3, B hp2 FEHBA
FEM. WS A BE AT hop2 F PR 5 A8 R it SR SC
FRAHEARSEMELE R C FERE, KT
hp3 F1 hpl, i BT SR A B R AR IR T X IR &,
BEMT hpl A hp3 5AFKAL, YL hp2 SRAFRAI A
BRI ME R FiE bR, BT hp2 FER K H s AR 2 A0 %ot
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Fig. 5 Synthesis pathway of lycopene in tomato
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PO R TE [ AR S, H AR SO B 4 2R A B B 2K
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B =TI SR R, D0 B 2 50 £ 2R MR T R X
B 4 ER SRR 236 e & 1Rl HMR A
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PEER (r=0. 48) , 2 Hj H — 8 Y LR KPR T Al
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Correlation and Difference Analysis Between Lycopene Content and
Main Quality Characters of Tomato with Different hp Gene Types

LI Wen-feng,LI Jing-fu, XU Xiang-yang
(College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: Taking 3 hp gene types of seven mutants of tomato as material, using randomized block, the correlation and

difference between different Ap gene types and 4 main quality traits of tomato were studied,in order to provide the theory

and gene basis for genetic improvement of tomato. The results showed that average lycopene content were 153. 3,123. 8,
110. 3,103. 0 mg/kg in different varieties (hp2>>hp1>hp3>CK) ,which were significant and very significant difference.

Correlation analysis between lycopene content and soluble protein content, vitamin C content, soluble sugar content and

sugar acid ratio was positive but not significant difference of different varieties (sugar acid ratio>>vitamin C content™>

soluble protein content=soluble sugar content).

Key words; tomato;lycopene; high pigment (hp) gene;correlation analysis
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