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Tablel Exampleof RSAP primersused in this study

PrimerNo Primers sequence Restriction site Restriction enzymes
R1 5'-CACA GCACCCACTTTAAA-3 TTTAAA Dral
R2 5'-GACTGCGTACATGAATTC-3 GAATTC EcoR |
R3 5'-ATTTCAGCACCCACGATC-3 GATC M bo I
R4 5-ATA GTCCTGA GCGGTTAA -3 TTAA Msel
PCR , 52025 30mmolA, R2-R4
3 (D1
4 bp (R4); (2)1 125 RSAP RSAP
6 bp R2); (3 2 : , 1 2
(R2-R4), 3  DNA : R2-R4 , 2
PCR RAP
123 126 RAP
( sequence-related amplified polymormhisn, 1 2 1 2 ,
RAP)®  PCR , - 94 5min; R1-R2,R2-R3,R2-R4 3 RSAP
94 1min,35 1min,72 1min,5 ;94 , RAP
1min,45 50 1min,72 1min, 35 : 127 RSAP RSAP
72 10min, 4 GeneAmp® PCR 60 g/ (70w
Systen 9700 ), o
: 35 ,
45, 46,47,48 50 1 2L (LgL AgNO3) :
2 DNA , 3 (R1- 10 15min, , (40
R2,R2-R3,R2-R4) PCR gNaOH,Q 8 gNaCOs, 8mL : 2L)
124 DNA M g” , ( 3 4
PCR , min); : ,
PCR . 254 , 2 3min, ,
DNA 30 ng,M g* 2 Ommol A ,dNTPs 2
Q 2mmolA , TagDNA 15U,2
600 nmol A, PCR 21
M g** 1 , 1 , 6 bp
(1) 1  DNA 4 bp PCR
, 10 DNA (25 1 , ’ ' 2
DNA 0, 10, 20, 30, 40, 50, 60, 70, 80 PCR '
90 ng), R2-R4 , AFLP , RAP
(2)M g* 1 T RAP
DNA , 6 Mg” , 0,05101
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( 2 , 10 90 ng
) , RAP
DNA )
10 90 ng , (< 10
ng) (= 90 ng) :
DNA,, RAP
20 ng
g 23 M g
M g** 3
M g* 10 15mmoll
M g* 2 OmmolAL
; M g** :
M g 2 5mmol A
JRAP
1
1,2 R2R4 3,4 R4 ;56 R2 1,

3,5 2 12,4,6 1
Fig 1 Comparisn of profile anplified
by different primer numbers
1, 2 Amplified by R2-R4 primer combination; 3, 4 Amplified by
primer R4; 5, 6 Amplified by priner R2, 1, 3, & Pepper No. 2, 2, 4,
6 PepperNo 1

22 DNA

DNA 2

-
2 DNA RAP
1 10 DNA 0, 10, 20,

30, 40, 50, 60, 70,80 90
Fig 2 Effect of concentration of DNA templets
1- 10 Quantity of DNA is0, 10, 20,

30, 40, 50, 60, 70, 80 and 90 ng
,,
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3 Mg* RAP
1 7.Mg2+ 30,2520,15,
10,05 OmmolA;8DNA M arker

Fig 3 Effect of M g* concen-
tration on RSA P reaction
1- 7M g% concentration is3 0,2 5,2 0,
15,1 0,0 5and OmmolA ; 8 DNA M arker

24 PCR
4 , 50 , 2 3
145 48

, 48
RAP 48
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4 RAP
1 DNA marker; 2 7,8 13,14 19,20 25 26 31 45,46,47,48 50 ;2,3,8,9, 14,15, 20, 21, 26, 27
R2-R4; 4,5, 10, 11, 16, 17, 22, 23, 28, 29 R2-R3; 6,7, 12, 13, 18, 19, 24, 25, 30, 31 R1-R2 (1 )
1 2
Fig 4 Purification of RSA P annealing temperature
1 DNA marker; 2- 7,8- 13,14- 19,20- 25,26- 31 Annealing temperaturew ere regectively 45, 46, 47, 48 and 50 ; Primer R2-R4 of
2,3,8,9, 14, 15, 20, 21, 26, 27, Priner R2-R3 of 4, 5, 10, 11, 16, 17, 22, 23, 28, 29, Primer R1-R2 of 6, 7, 12, 13, 18, 19, 24, 25, 30, 31;0dd
lanes pepper No. 1, Even lanes pepper No. 2
1 2 3 4 5 6

5 2 RSAP 6 RAP
1 3 1 ‘4 6 2 1,4 3 DNA 1,5,9 1 ,2,6,10 2 ;3,711 1 ;4,812
2.5 2 DNA 3.6 1 DNA ;2 ;1 4 R2R4 ;5 8 R2R3 ;79 12 R1-

Fig 5 Comparion of RSA P profile anplified in wo times Fig 6 RSA P gpplication in rice and balsan pear
1- 3 Amplified result of first time 4- 6 Amplified result of sec- 1,5 9 Rice 1; 2, 6, 10 Rice 2 3, 7, 11 Balsam pear 1; 4, 8, 12 Bal-

ond time; 1, 4 PepperNo. 3, 2,5 PepperNa 2 3,6 PepperNo 1 sam pear 2, 1- 4 R2-R4; 5 8 R2-R3;9- 12 R1-R2 primer
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Effects of salt stresson grow th and physiological characteristic
of seven herbaceous ground cover plants
L UO Jian-xia, CHA | Ci-jiang, SH1Yan-shan, XUW en,Y U Jia-j ia

(D eparment d H orticulture, Tianjin A gricultural College, T ianjin 300384, China)

Abstract: Effects of salt stresson grow th and physiological characteristic of L imonium bicolor, Sedum
lineare T hunb,A chilleamiille olium, Phlox subulata, T hymusmongolicus Ronn,D ianthus acicularis and Fes
tuca arundinacea Schreb potted plants,w hich treated w ith various concentration N aCl slution,w ere stud-
ied The results show ed that the grow th of tested plantsw as retarded by adding N aCl in the pots but de-
gree of inhibitation w as significantly different betw een the seven gecies The order of relative grow th w as
Festuca arundinacea Schreb (86 52%)> L imonium bicolor (78 78%)> A chilleamillef olium (65 38%)>
D ianthus acicularis (56 08%)> Thymusmongolicus Ronn (41 02%)> Sedum lineare Thunh (32 25%)>
Phlox subulata (Q 00%); The photosynthetic rates and stomatal conductance decreased under salt stress
but varied in extant anong the plants The decrease extant in photosynthetic rates and stomatal conduc-
tance w as relatively snaller for Festuca arundinacea Schreb and L imonium bicolor and greater for Sedum
lineare and Phlox subulata; V ariation of intercellular CO2 concentration appeared complicated tendencies
A ccording to analysis of the results, salt tolerance of the seven tested plants could be ranged as follow s
L imonium bicolor, Festuca arundinacea Schreb> A chillea mille olium > D ianthus acicularis> Thymus mon-
golicus Ronn> Sedum lineare> Phlox subulata

Key words herbaceous ground cover plants salt stress grow th; physiological characteristic
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D evelopment and refinement of a nev marker technique-
Restriction site anplified polymorphisn (RSA P)
DU Xiao-hua"?,WANG De-yuan’, GONG Zhen-hui*

(1College d H orticulture,N orthwestA & F U niversity, Yangling, Shaanxi 712100, Ching;
2V egetable Institute, Guangdong K ey B iotech L ab f or Fruits and V egetables, Guangdong A cadeny o
A gricultural Sciences, Guangzhou, Guangdong 510640, China)

Abstract: To avoid DNA digestion in some maker techniques based on restriction sites and simplify
complex procedure of these techniques, a nev marker technique called restriction site anplified polymor-
phisn (RSA P) was developed and refinedw ith pepper DNA as trial material The reproducibility and broad
application w ere tested asw ell The results show ed that RSA P used two primersof 18 nucleotides inw hich
starting at the 3' end of each primerw ere restriction site sequences (4- 6 bases), follow ed 12- 14 bases of
arbitary sequence, the differences betw een two primersw ere restriction sites and filler sequence, PCR an-
plification was run for the first 5 cyclesw ith an annealing temperatureof 35 , follow ed by 35 cyclesw ith
an annealing tenperature of 48 ; the PCR reaction of 25 1 included 20 ngDNA templates, 2 5mmolA
of Mg®,Q 2mmolA of dNTP,1 5U of TagDNA polymerase, 600 nmolA of each primers RAP isa
nev maker techniquew ith smplicity, moderate throughput ratio and reliability. RSA P is of good reprodi-
cibity and broad application

Key words restriction site anplified polymorphisn; DNA marker technique; vegetable breeding



