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Selection of Molecular Marker to Salt Tolerance Gene in Alfalfa
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Abstract: More than 100 countries exist saline-alkali soil problem with different degree in the world. Alfalfa named “the
king of forage” is a very important protein forage, breeding salt tolerant alfalfa cultivars is an economic and effective way for
the development and utilization of saline-alkali soil. The objective of this study was to select the molecular markers linked
closely to the salt-tolerant genes using the improved BSA (Bulk Segregant Analysis) in F, population between salt-tolerant
and salt-sensitive alfalfa. The molecular marker was used to appraise the germplasm of alfalfa, and realized the assistant
selection of parents and cross offsprings in the salt-tolerant breeding and the germplasm innovation of alfalfa. In pot culture,
66 primers that can mark the DNA polymorphism from 520 primers by applying RAPD marker were detected. Based on the
identified results of salt tolerance of cross Ag x D, and As x D;, the salt tolerant and salt susceptible bulks of F,
population, and bulks of their parents were constructed. By using the improved BSA method, a special primer, which could
amplify a 1 400 bp fragment in the salt tolerant sample was identified. According to the genetic analysis of the group F, from
Ag x D, and As x D, hybridization, there was a small crossing over value between the salt tolerant alleles and its related
molecular marker. However the recombination single was rare, only 4 recombination singles appear in F, offsprings of Ag x
D, group, the recombination ratio was 2.27% ; only S recombination singles appear in F, offsprings of A5 x D, group, the
recombination ratio was 4.03% . These results indicated that the marker were linked closely to the salt-tolerant gene loci of
alfalfa through analysis of two cross offsprings and their parents. The molecular markers of salt tolerant gene loci were used
to identify external registered alfalfa germplasm resources. A 1 400 bp DNA fragment could be amplified in 85% individuals
of AZ-90NDC-ST and 80% ones of Alfanafa which were salt tolerant germplasms, while not in 75% of AZ-88NDC which
was a sall sensitive germplasm. Above results indicate that molecular marker provides valuble information for selecting salt

tolerant parent in improving cultivars and identifing the salt tolerance of different alfalfa germplasm resources.
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Y% BSA 35, %6#F F, 18 DNA fd b #b (20 4~ F,
BERIRA).F, f DNA S (20 1 F, BERRA).
it h %4 DNA(A, B8R) B % & DNA(D, H#k).
Tn it £ 41 %+ DNA (20 /it b 4 ki 2k DNA B &
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DNA iy 1 tH —4& 45 1 400 bp &9 PCR 4 7 A Bt
(B 1), ML F, Mk DNA. %X 4 W Snl
DNAFB AR —HRAEEUXINTH™Y
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1500 bp
1400 bp

HB1 eTHBRT NN PCR>N
Fig.1 PCR amplified products in 6 samples
MRS F ;1 Tn WA NM;
2:Snl BEABM ;3:4434:D,5
5 F, RERARS 6. HEF, HERBARS,
M:Standard Marker;1:Tn Salt tolerant material ;
2:Snl Salt sensitive material;3: Ag;4:D;;
5:Mixture of F, Salt tolerant singles;
6: Mixture of F, salt sensitive singles.

¥E A, xD, HAAH 176 4~ F, KA R T
HEEP, 133 HRBANWIEEY,43 BRBI VL HR
B, BB AT RAPD 447, F 131 4
BHRY A 1400 bp IR B, AN BBRRY
WX — R B 43 SRR bkd 41 BRRY ¥
X—RRAE, A 2T ABRY 4 1400 bp K94F
RRE(E2),

9 10 M 11 12 13 14 15 16 17 18 19 20

B2 AxD HAF, HkMENESHEMEN PCR™9
Fig.2 PCR amplified products of salt tolerant and susceptible F, plants of Ay x D,
1: 8Bk A DNA ;2 kK D,DNA M ; M: 455 F B ;3 ~ 10:F, W& 411~ 18:F, Sk,
1:DNA of Ag single;2:DNA of D, ; M:Standard marker;3 - 10:F, salt tolerant plants; 11 - 18:F, salt sensitive plants.
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M 11 12 13 14 15 16 17 18 19 20

B3 AxD EAF, HEWBMESERMEN PCR™ 9
Fig.3  PCR amplified products of salt tolerant and susceptible F, plants of A, x D,
1o AR R A HLER A DNA P2 8GR R A Hib D, DNA MM bR MES 7053 ~ 10:F, R K11 ~ 20:F, Rk,
1:DNA of Ay single;2:DNA of D, single; M: Standard marker;3 - 10: F; salt tolerant plants; 11 - 20:F, salt sensitive plants.
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X Ay x D, Ay x D, I HLBRR A A F, REHE
s A% o EB W B o FARic S it S R
ZE AT BREAERD, RPVEIRD B S
Fric S h R H R NI W, £ A, xD, X
HAEh,F ROBWBEPHAT 44 MTANME, T
HFEN 2.27% ;46 Ay x D, 2 G, F, R4 B B¥
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BUHY 20 S H bR, 16 N ELER DT 40 1 400 bp MO4F
FHBAMERART MEX -8R A B EEEM
HiC A 35 0 B A B AZ-9ONDC-ST, BiiHl 2 X i 20
AR, 17 BT 29 1 400 bp BOFF S T BL,
3IMHBRART MR R B EREMGICH
LR T A K AZ-88NDC, B LB K 89 20 S bk o,
SAHERY M 4 1 400 bp MIFE S BE, 1S Sk
R MHX R BR(E4), X—45REW, &
TR B S R R R P K B R BR LA 1 400 bp
FIFF 5 B FE R B FOR A R b, K B HUR Bk
REY %A A B

B4 ESNWEEWHE AZ9ONDC-ST 58 & $ # AZ-8SNDC #§ PCR %
Fig.4  PCR amplified products in single plant of salt tolerant AZ-9ONDC-ST and susceptible AZ-88NDC
1~ 10: # #5 F# . AZ-9ONDC-ST i) L8k s M- bR MESTF 3t 5 11 ~ 20 MCEE F BB AZ-8SNDC ) WLk
1 = 10: The plants of salt tolerant germplasm AZ-90NDC-ST; M : Standard Marker; 11 = 20: The plants of salt sensitive germplasm AZ-88NDC.
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EREMLRA T, — DT R RS R R A R
HERATREEBRAWEASARBHRNEGHE; =
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BEMMIFEA S, WA BHAHN &
ALY 1 400 bp BIKER - BY; T 7E &k S P Rk

Bdt R, BAERNE DB R R AR
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