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Table 1 Ninety-two germplasm resources of Shazikongxinli for IRAP analysis

AR %5 it ERERIN
Locality Code Germplasms Highlighting botanical traits
1 N1 7 4R High yield
2 N2 FEAR T, THEGE High yield and good taste of fruit
3 N3 PR, BT High yield and good taste of fruit
4 N4 AEWIR Late flowering
N5 AEWIR Late flowering
6 N6 e W 5 5 Flowers in clusters, bark darker
7 N7 SCAHT, PR R Seedling | high and stable yield
8 N8 SEAET, AR, K Seedling, stable yield and large fruit
9 N9 S PR RR, YK Seedling, stable yield and large fruit
10 N10 AEEEHEA: , AR Flowers in clusters
I N LY . .
FEM A TR 11 NI11 FL# Early ripening fruit
AT v ELe L .
12 N12 R, A &R YF Early ripening fruit and good taste
Nanzhuang . o )
. 13 N13 24 Late ripening fruit
Village, Yanhe
. . 14 N14 B =80 a , 52 [1EHF Tree age =80 years, good taste of fruit
County, Gui~
Jhou Province 15 N15 FS RN, FUEGT Medium sized fruits and good taste
16 N16 Hs % 5N Many but small fruit
17 N17 SRR, BT Large fruit and good taste
18 N18 ALY Good taste of fruit
19 N19 BB =>100 a , P~ , LK Trees age=>100 years, high yield
20 N20 Fear R, A Steady yield, round fruit
21 N21 K Large and round fruit
22 N22 JS K, 29100 g The largest fruit, about 100 g
23 N23 P& =>80 a , K73 Tree age =80 years, large fruit and thin skin
24 N24 AR, HEGF Large fruit and good taste
25 N25 FLE BTG 3 Early ripening fruit, thorny trunk
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4E3% 1 Continued Table 1
SRR %5 i 5t ERERIN
Locality Code Germplasms Highlighting botanical traits
26 N26 %40 a Tree age 40 years
27 N27 RIS Best fruit taste
28 N28 FEA R, YK High yield, large fruit
29 N29 g, R4k /N Early ripening fruit, medium sized fruit
30 N30 e/ SR B Few fruits, large fruits, good taste
31 N31 WK, 0 F R Large fruit, large leaves
32 N32 L, 7 L Early ripening fruit, thick skin
33 N33 Wi >70a Tree age >70 years
34 N34 =70 a Tree age =70 years
35 N35 L2 Early ripening fruit
36 N36 >80 a , K [Fll Tree age =80 years, large and sweet fruit
37 N37 FHAF Good taste of fruit
38 N38 SR Large fruit
39 N39 A5 Good quality
40 N40 FL# Early ripening fruit
41 L1 A BB >80 a R, i TiLT Seedling, tree age =80 years, large fruit, good quality
42 L2 AT BB >80 a R, WL Seedling, tree age =80 years, large fruit, good quality
43 L3 A BB 50 a R R TAT Seedling, tree age =50 years, large fruit, good quality
44 L4 A BB 50 a R FTAT Seedling, tree age =50 years, large fruit, good quality
45 L5 ST B >50 a 7R, SR Seedling, tree age =50 years, high yield, early ripening fruit
46 L6 Wi >>50 a Tree age =50 years
47 L7 AR, Ml Large fruit and good quality
48 1.8 AefRA R T Flowers in clusters, good fruit quality
49 L9 WA =>80 a , AR i lif Tree age =80 years, large fruit and good quality
50 L10 K, f L Large fruit and good quality
51 L11 B =60 a , K1 Tree age =60 years, large fruit and thin skin
. 52 L12 SRR H M, [T Large fruit and thin skin, good taste
S 53 L13 SRR B, MBS Large fruit and thin skin, good taste
Lljjkj li;ge, 54 L14 P >60 a , K7 Tree age =60 years, large fruit and thin skin
Yanhe County, 55 L15 P& >60 a , PS4 TS Tree age =60 years, good quality
Guizhou Prov- 56 L16 WUAE™>60 a , HLR M Tree age 60 years, large fruit and thin skin
ince 57 L17 MR =70 a , K Tree age =70 years, large fruit and thin skin
58 L18 BHE =20 a , =R Trees age =20 years, high yield
59 L19 W e 2221 (0, R Purple-red bark, large fruit and thin skin
60 1.20 =60 a , W J #ELT {4 Trees age 60 years, bark iron red
61 121 A, BT Large fruit and good quality
62 1.22 K, M Bl Large fruit and good quality
63 1.23 =30 a , K ## Tree age =30 years, large fruit and thin skin
64 124 Wt =>60a , RAKFE Tree age =60 years, large and round fruit
65 1.25 B =>70a ,RKHBE Tree age =70 years, large and round fruit
66 1.26 %A Flowers in clusters
67 L.27 JK Large fruit
68 1.28 AR R K Flowers in clusters, large fruit
69 1.29 SRR Ez i Large fruit and thin skin
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4% 1 Continued Table 1
AR Eaes it EERIN
Locality Code Germplasms Highlighting botanical traits
70 L.30 KM Large fruit and thin skin
71 L.31 Mk Late ripening fruit
72 132 R RN Early ripening, {lesh does not separate from the core
73 Pl R R RyihE 2 5 2R Early maturity, heart-shaped fruit, poor fruit resistance, easy
to split fruit
” P2 R RIOIE R, B3R Early maturity, heart-shaped fruit, poor fruit resistance, easy
AR AT L to split fruit
T p. 3 BRSO, Ryt 2: , 5240 Early maturity, heart-shaped fruit, poor fruit resistance, easy
Shierpan to split fruit
Village, 76 by Rt BB SRS, S 24R Early maturity, heart-shaped fruit, poor fruit resistance, easy
Yanhe to split fruit
County, Gui- 7 e R WA Wb 2, 5 2R Early maturity, heart-shaped fruit, poor fruit resistance, easy
zhou Province to split fruit
78 pP7 J& None
79 P8 eI, 7= Late flowering and high yield
80 P9 AL Good quality of fruit
81 S1 & >50 a Tree age =50 years
82 S2 FHi$ =100 a Tree age =100 years
83 S3 R =100 a Tree age =100 years
B4 e B 84 S4 RS Good quality of fruit
N 85 S5 K, R Large fruit and good quality
Sunjiazhai Vil- 86 S6 ARG Large fruit with smooth skin
lage, Yanhe 87 S7 2 Early ripening fruit
County, Gui- 88 S8 WAL Good quality of fruit
zhou Province 89 9 PSR Good quality of fruit
90 S10 i =>50 a Tree age =50 years
91 S11 K, MY Large fruit and good quality
92 S12 7R FaE High and stable yield

1.2 EFHDNARE

T8 A ) 3 R 2 DNA $2 5G] & DP320 (b
5, RAR) BEHC 92 0y A4 RH A o B DNA R, £
196 Bt T W 05 s v K 0 58 A0 0 016 0 B ARG T J5 2
W 5, B DNA M B: £ 29 30 ng/pl., & F —20 °C
PRI
1.3 IRAP3|#1F %

i3 Clustal WX 2% [ 5% 56 ) 5 Ty 1 copia Fl
Ty3gypsy 1 RT ¥ 51l (NCBI: K78998~K79023;
K79024~K79041) i#£47 2 JF 51 Fb 4T, ARAF PR <5 X 8k,
K ] Primer 5.0 F2 77 LAORSF X3l _F 38 77 91 5 1 B 1]
2144 LKA 65 2 IRAP B, 1 L igA: T4 .
1.4 IRAP-PCRIxZ 1L

WAt Lis( 4°) IEARIRE (£ 2) fifk 10 pL 25
0> 2% IRAP-PCR W 1A 2 11 32 22 5% i P 28 Mix (3§
# K5 0.4 mmol/L. Tag DNA 2 4 B . 0.4 mmol/L

dNTP .4 mmol/1. MgCl,) .IRAP 5 ¥ Fi Al DNA )
FHA ; PCRY AR 4 - 94 “CHAS 1 4 min; 94 CA M
30 's,51~58 “CiB k 30 s, 72 “CAEAH 1 min; 72 “CH-4E
i1 10 min; 4 CAAF s E ML EERE T X PCR A IR B0
B 3ABRRE 30,35 K 401K,
1.5 IRAP5|#7fiE 5 PCRY 1

MR SRR 10 pL IRAP-PCRAK R , BEALZEHL
8L it DNA AR AR , R Gk ok 1) IRAP
IR 92 3 b a5 D ZE R B it AT PCR Y™, 541>
YWE S 2~3 K, PCR”YTE 1 X TAE 2% vl h
1.5% B BHEE RS L 6 V/em HL ¥k 40 min J& , T BRI
W15 F G0 PR RAF S
1.6 HFELEBESDH

XGRS 5 1) W 5 BT 8 0 550,
ICAHE A A L1 0™ e 5%, IRAG 4451 9 19 #
AR R il F POPGEN 1.32 43 #1414 IRAP 51 ¥
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F2 L, (4) EXiRIEE
Table 2 Table of L,;(4°) orthogonal

experiments pl

' (30 ng/pl.) (10 °mol/L)
1 0.6 3.0 0.7
2 0.6 4.0 1.3
3 0.6 5.0 1.6
4 0.6 6.0 1.0
5 1.0 3.0 1.0
6 1.0 4.0 1.6
7 1.0 5.0 1.3
8 1.0 6.0 0.7
9 1.4 3.0 1.3
10 1.4 4.0 0.7
11 1.4 5.0 1.0
12 1.4 6.0 1.6
13 1.8 3.0 1.6
14 1.8 4.0 1.0
15 1.8 5.0 0.7
16 1.8 6.0 1.3

1) S A7 DR R A A8 A5 6 R B Nei” s ZE R 2 Rk
5 %%} Shannon #5 %% ; # I NTSYS 2.10e 410034
SR AL A R BUS i MEGATL R I 4B 4 %
(neighbor-joining) # 17 % 2 , F| JH Evolview (http://
evolgenius.info) SEL R K& . MR Ha il ] fe D51 Wy %5
8 S 22 AR BT 0 SR B E A0 5 1, B DISE
RTS8 O/ 1 B VR A 48 sr Ut i ok 2B A A — 4
i A4 s (http : //qr-batch.com/ ) ¥4 g A3 5t 40 7
Bk

2 HBR5HH

2.1 PCRRRM{&ZRMEWL

PCR & R DAL 56 UL 1, 9KGE 1~16 43 51 %
IEACIR (£ 2) PR R 1~16, PCRAGHR IR BRI
30,3540, PCREGHE BN, MEH 40 R i fl . 8
it 40 YRAE I R IK S5 PRI  WTRE BT R, 164>
PCR & 5 ML 21 22 I HEJF - 7-12-11-16-3-4-8-2-
6-14-15-10-5-9-1-13, 3 £ X I A kb B 454> R+
F Rl %0, IRAP 514 1 Mlix & 5252 0 4545 2 /0 )
Wi FERE M FZEH R KR 1.5.9. 13 Mix & &
(3.0 pL)feb, ey #5935 /> HANBH S 5 iR &R 2,610,
14 v Mix & i (4.0 pL) FH A 7R R 10 K2 14 519 & &
(0.7 pL S 1.0 pL) #H X 88 >, 5 38 PCR 45 S AH XF
ME R RRS ISR, L&, HER

T AS 45 2%, W 5 PCR AR & (10 pL) f oM ik
% 7:10 7 mol/L IRAP 5% 1.3 pL., PCR Mix 5.0
uL M DNA (30 ng/pl) 1.0 uL. PCR "3 B ¥
A+ 94 “CHIAEPE 4 min; 94 CAEHE 30 s, 51~58 “Cilk k
30 s, 72 CHEAH 1 min, 3£ 40 RIGFF ; 72 “CHIEAH 10
min; 4 CER-AE

1 2 3 45 6 7 8 M9 10 11 12 13 14 15 16

—

30U -
30 cycles

9 10 11 12 13 14 15 16

350 A
35 cycles

M 9 10 1112 13 14 15 16

SOKIEF
40 cycles

M:DL2000 DNA marker; (7 1~16 {3 1~16 1~ PCR f& % (3%
2) 1-16 represent 1-16 PCR systems( see Table 2).
B 1 10pL IRAP-PCRERMULLER

Fig.1 Optimization results of 10 uL IRAP-PCR system
2.2 IRAP | #1ffik

XTI 65 4% IRAP 51 W) 47 i 18 | 5 2% i ik
18 S 2 A KA ARy I b HL T S &2 M Y IRAP
19, B AR JOR S 51~58 C (3R 3) , # 4
5| Wi el UL 2.
2.3 IRAPS|#MIE MR

T o 07 8 M Y 18 45 IRAP 51905 9243 7b 725 0
24T PCR AT, 85 3 (£ 4) BR , 18 & IRAP 5|9
LG HY 189 A7 sk, Ho Z A EAL 81 1804, F- 1
ZAMEN R R 95.24% . 18 25| WA Ry 1
D A AT RA S Y 3G 10,540 i, Horp
19 Ty3-29 55t A G 8 H B 2, 3L 174>, 1M Ty 3-
149 B8 B R AL A A5 5 40 Rl N39 338 1
ML EUR 2, O 1184, i BT N1O 3 H A4 137 4 2L
Wi/, 4474 0 18 5 IRAP 514y vh L P 5 L
FE %] 100 % HyAEA 12 2%, R L5 [ B A S 1
LM RV a.0FE . 51 Ty3-2 & Ty3-6
X 92 3 Vb 25 L ZEFh T PCR ¥ 1S 45 3 UL A1 3.
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Table 3 Information of 18 IRAP primers

1A FR Elb 2]l iR GRE/C
Primer name Prinmer sequence Annealing temperature
Tyl2  TGGCCTGAAACAGTCTC 52.0
ol CGGAGACTTAGAAGAG- 4
Y GAG s
CAACCACAAGGGTAT-

— =~
Tyl-6 GAAG 52.7
,‘ AAGGAAGTCCCTGTAT-

Tyl7 o 54.3
GGC
GGTTTGCTGGTT-
19 GAAGAAGT 540
AGAAGGCACTTTACG-
Tyl-15 A 52.3
GATTG
N~ ATATGGAACAGC- )
y CAGAAGG e
AAGGCAGTGGAA-
- =~
Tyl-18 CAAGAAG 53.0
TCAGACAATTCGCAG-
Ty1-20 s 55.0
GAGG
rolos  ACCAGAAGGGTTTGTT- _
y GAA :
TCTGGCTATCAC
- [~
Tysd CAAGTCC o1
GAATCGGTATCCATT-
Ty3-2 o 52.2
GTCG
TGGCTATCAC
Ty33 CAAGTCTGC 001
CAACGCTC-
Tv2_5 =~
Lys5 CAACTTCTTTC o2
CCGCCCTTTCATTGAC
T 58.
y36 GACT 8.0
ACCAGCACATCCCTA-
Ty3-9 o 55.9
ACCT
CGAGGATTGATGACTT-
Ty3-14 o 51.9
GCT
CCCATACATCCTTCAT-
Ty3-16 CACAG 54.0
2.4 IRAPZfE S MHIEEL

i i1 Popgene 1.32 X} 42119 0., 1 £edls #4748 11
OIAT LB R (R A) WoR B GYI SALE BCh
1.667(Ty1-17)~2.000, *F- ¥ 55 7 £ K% 1.930; A &%
A7 FE BN 1.046 (Ty1-2)~1.647 (Ty1-18) , #H
1.426;Nei’ s J K ZAEHEFR BUE R 4 0.041(Ty1-2)~
0.379(Ty3-3) , F-21# 0.261 ; Shannon {5 &5 K25 1%
90.089(Ty1-2)~0.563(Ty3-3) , FHI{H 0.405; 4 4
BSRS89 Tyl-7 . Tyl1-18 & Ty3-3 %4 i {l
PIREXF R, M5 14 Tyl1-2 K Ty1-3 WA A .
25 DFBLEMRRESH

FIFINTSYS 2.10e A3+ bR 5 i1 352 44 40

—Tyl-6 — Tyl-7
12345678 1234M567 8 12345678

Ty3-1 Ty3-2 Ty3-3
1234M5678 12345678 12345678

M: DL2000 DNA Marker; $07 1~8 .3 8 7R [ R 5t 1-8 repre-
sent 8 different germplasm.

B2 6% IRAPS#fiELER
Fig.2 Screening results of 6 IRAP primers

I ZEC(DICE Z&%50) . 9215 Vb 25 0 25 Fh T 5
Z [8] 1 DICE £ U8 i 4 0.417~0.830, -4 0.681 .
TEAEFIL R BN 0.645 1, 92 3 Vb F25 D Rl R 2K

Jg AL 4)  RKFIE LA T28 DR 2
055 30 10 F25 2R FIR 45 2 4L/, 4 144

Jot, 26 3 L ANER 4 Ao AT 224> Je 26 SR, 92 43
VT2 2R R A 4D FREIX, SR TR R AR A
2 TR AR LAY R X AT B R DR A SR AR DX B
IR /IN B PR 5 B 22 5 B/ bk AR TR R TR 52
TS, ISR AR AR . (HARERAEE R, 92

U0 23 U0 ZE P IR 7E 185 ML 2R Bh 0.645 i AT 4%
Ay 4 41, BRI BEI 002 0 2R T Bk 14
4/\Z<IEJHD§O

26 SFIELEILHE

FIFH 18 7% IRAP 51 ¥ %F 92 13 b F 25 0 ZE AT
PCRY" 8, 343454518 924 Fh Tt A9 0/ 1 H P 4k 14,
XL O/ 1 Fds T A SRy i 2 00 25 T 48 8 1 35 55 4y
T B IR R BRI . ik BRI S B3
S g Z R B 8 XA RS S R G
] 2.000 B9 12 45 IRAP 519y 1) F Jox 4 500 1% 00 2647 42
TH(FR5) B %051 W)k Ty3-2, FA )% &
#(90.22% ), AR % H 83 MR T, 55 A 90
F 55 2P T (N10.N16 . N35 N36,1.26 ,1.27 . S2,
S6.S7) JorE SRR 5 5 HAB S [ W12 & 24T %00
G149 Ty3-6 5 Ty3-2 4L A 1 4% 0051 4, m] % 5] H
AT, A = O HE SR . R L 4 SRR
by A InT B A B2 58 T 8RR S Ah 58 ) 43 i
DI 1.2.3 430K, IRl 12 4% IRAP 5 R IR L
BECA-L" R (R 5), HE D G138 1 9 0/1 BUE



1 E54F: ST IRAP ARICHIVD 725 028 AL Z RV TN A SURTE AL 7

Ty3-2

B 19 W20 2

M 37383 0 4482 &

73 74 75 76 77 78 79 80 81 82 M 83 84 85 86 87 88 89 90 91 92
- —

M.DL2000 DNA Marker; $7 1~92 183 1~92 /1 Fh it (G SR A R A AR L 1), M.DL2000 DNA Marker; 1-92 represent 92 germ-

plasms('The number is the same as Table 1).
3 Sl Ty3-2 % Ty3-6 PCR &R
Fig.3 PCR amplification results of Ty3-2 and Ty3-6

x4 IRAPSIMIHIBE RS
Table 4 Statistics of IRAP primer amplification results

IRAPSIY U8 VLR ZEMEGLALER/ Y WWAENIERE AR RS R ZRMAEEC Shannon (5 B4

IRAP Number of Number of Percentage of Number of Number of Gene diversity Shannon’s infor-
primer amplified loci  polymorphic loci polymorphic loci alleles observed effective alleles index mation index
Tyl-2 8 6 75.0 1.750 1.046 0.041 0.089
Tyl-3 5 4 80.0 1.800 1.064 0.058 0.123
Tyl-6 12 12 100.0 2.000 1.471 0.278 0.422
Tyl-7 13 13 100.0 2.000 1.629 0.367 0.547
Tyl-9 13 13 100.0 2.000 1.560 0.335 0.506
Tyl-15 12 12 100.0 2.000 1.623 0.368 0.551
Tyl-17 6 4 66.7 1.667 1.090 0.077 0.148
Tyl-18 9 8 88.9 1.889 1.647 0.364 0.530
Tyl-20 8 8 100.0 2.000 1.466 0.267 0.407
Tyl-25 10 10 100.0 2.000 1.541 0.317 0.482
Ty3-1 7 7 100.0 2.000 1.276 0.204 0.348
Ty3-2 17 17 100.0 2.000 1.594 0.350 0.526
Ty3-3 16 16 100.0 2.000 1.635 0.379 0.563
Ty3-5 12 12 100.0 2.000 1.477 0.295 0.460
Ty3-6 12 12 100.0 2.000 1.317 0.217 0.361
Ty3-9 9 8 88.9 1.889 1.452 0.276 0.425
Ty3-14 4 3 75.0 1.750 1.203 0.153 0.264
Ty3-16 16 16 100.0 2.000 1.568 0.351 0.532
43T Total 189 180

P14 Mean 10.5 10 95.24 1.930 1.426 0.261 0.405
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Fig.4 Dendrogram of 92 Shazikongxinli

germplasms based on IRAP bands
Fp i R SO URS . LRI ST N1 AT L1 4], N1 5808
fih 4+ 1TA010000000001100011000000000101, 2 1 {37
B VAU R AR 1 (i) B FEAT) , ARER IRAP
514 Ty3-2, 1R R 519 Ty3-6; L1 #8201y .
2A010100010100110011011010000101 , &5 1 43 £ - 2
PR 2 (T B BRI M T A B Y
FREUA 73 591 A J AL 35 FEAS AR R 200 A 4
i (E5) .

R5 IRAPS|MER SHX A FER

Table 5 The number of germplasms that can be identi-

fied by IRAP primers
Y TE TP T .
) TEC sy
H5 i IRAP5|¥) Number of o
. . Identification
No. Code  IRAP primers  germplasm that .
. . ratio
can be identified

1 A Ty3-2 83 90.22

2 B Ty3-3 81 88.04

3 C Ty3-16 78 84.78

4 D Tyl-7 69 75.00

5 E Tyl-15 65 70.65

6 F Tyl-9 59 64.13

7 G Ty3-5 48 52.17

8 H Tyl-6 36 39.13

9 I Ty3-6 32 34.78

10 J Tyl-25 28 30.43

11 K Ty3-1 12 13.04

12 L Tyl-20 8 8.70

Prunus salicina Lindl.‘Shazikongxinli’ E g
N1 e
1A010000000001100011000000000101
L]
2A010100010100110011011010000101 E
2A010100010100110011011010000101
5 FROFEMRENIELLSFHME
Fig.5 Prunus salicina Lindl. Shazikongxinli

N1 and L1 molecular IDs
3 i i

3.1 IRAP{KZM
AT L ( 4°) 1E 3B 2 10 pl ¥ 1
2502 IRAP-PCR b e AR &, 28 2 A5, TA
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Evaluation of genetic diversity and construction of DNA fingerprint of
Prunus salicina Lindl. ‘ Shazikongxinli’ based on IRAP markers

WANG Gui', LI Ruirui', WU Maohong”, REN Feihong®, WANG Lili*, QIAO Guang'

1.The Key Laboratory of Plant Resources Conservation and Germplasm Innovation in
Mountain Region(Ministry of Education)/College of Life Sciences,
Guizhou University , Guiyang 550025, China;
2.Tongren Academy of Forestry, Tongren 554300, China;
3. Tongren Academy of Agricultural Sciences , Tongren 554300, China;
4. Guizhou Academy of Agricultural Sciences , Guiyang 550006, China

Abstract Ninty-two accessions of ‘ Shazikongxinli’ germplasm with elite traits were selected by visit-
ing and surveying to evaluate the genetic diversity of Prunus salicina Lindl. * Shazikongxinli” IRAP primers
were developed based on the conserved regions of RT sequences of plum reverse transcription transposons
Tyl-copia and Ty3-gypsy. Ly (4*) orthogonal experiments were designed to optimize the main factors af-
fecting content of IRAP-PCR with 10 pL. volume. 18 IRAP primers were used to analyze the genetic diver-
sity and construct the fingerprint of the germplasm tested. The results showed that the optimized 10 pL.
IRAP-PCR reaction system was 1.3 pL. of 5-10 mol/L. IRAP primers, 5.0 pL. of PCR mixture, 1.0 pL of
template DNA (30 ng/pL ), and the number of PCR cycles was 40 times. A total of 189 loci were ampli-
fied from 18 IRAP primers with good repeatability and high polymorphism, including 180 polymorphic loci.
The average value of observed number of alleles (N,) , effective number of alleles (N, ), Nei’s gene diversi-
ty (H.) and Shannon’s information index (I) for all primers was 1.930, 1.426,0.261 and 0.405, respective-
ly. The 92 accessions tested were clustered into 4 groups using the neighbor-joining method. The IRAP
primers Ty3-2 and Ty3-6 were identified as core primers, which can be used to efficiently construct the fin-
gerprints of 92 accessions tested.

Keywords Prunus salicina Lindl. *Shazikongxinli’ ; germplasm; molecular marke; IRAP; finger-

printing ; genetic diversity ; germplasm innovation

(AR R EAE)



