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Abstract: In order to detect the resistance genes of germplasm resources against barley stripe disease and
understand their genetic diversity, in this study 91 barley accessions were inoculated with barley stripe disease
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pathogen by sandwich method, followed by the genetic diversity analysis using 31 polymorphic SSR markers. Of
them, four accessions were identified to be complete resistance ( free of diseased symptom ), 6 highly resistant,
33 resistant, 43 susceptible and 5 high susceptible. Genotyping by 31 SSR markers disclosed 238 alleles, with a
mean of 7.677 alleles in each of markers and the range of 2 to 19 alleles. The frequency of major loci ranged from
0.236 to 0.951, with an average of 0.394. The gene diversity index ranged from 0.094 to 0.871, with an average
of 0.667. PIC ranged from 0.091 to 0.860, with an average of 0.613, while GS ranged from 0.103 to 1.000, with
an average of 0.522. This collection were divided into three groups at the genetic similarity coefficient level of
0.783, each containing 86, 2 and 3 accessions, respectively. The population structure analysis suggested three
groups, each including 47,33 and 11 materials, respectively. 97.80% of 91 genotypes had Q value greater than 0.6.
Gained from disease resistance identification and genotyping, this study provided reference for selecting parental

lines in breeding of barley leaf stripe resistant varieties.
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Table 1 Resistance evaluation of barley accessions to Pyrenophora graminea strong pathogenicity isolate YXYQ2-1-6 by

artificial inoculation

5 R AP TR RIGE (% ) btk 5 T S K (% ) btk
Number Variety name Incidence rate Resistance || Number Variety name Incidence rate Resistance
1 R 08-12 18.06 +0.10 29 Wi 15 23.12+0.12 S
2 08 5{ 0369 13.16 £0.23 R 30 08 5T 318 30.58 £0.13 S
3 RS 3.03+0.22 HR 31 KA 95 29.57 +0.09 S
4 132 3% 3 6.35+0.15 R 32 ferhfe R 21.11 £0.08 S
5 WA BARE 22,99 +0.11 S 33 115 14.44 £ 0.02 R
6 ol 345 22.57+0.02 S 34 dtH 15 36.18 £0.13 S
7 Witk 35 0.00 + 0.00 I 35 It 88 11.11 £0.06 R
8 Tk 4289 22.54+0.01 S 36 JIARK 555 30.70 £ 0.16 S
9 Tk 4026 0.00 £ 0.00 I 37 PRI 6 44.96 + 0.08 S
10 08 5{ 458 10.99 £0.12 R 38 SR 3 S 13.49 £0.07 R
11 B 5 46.01 +0.26 S 39 TR 9.52+0.14 R
12 H 426 26.76 +0.15 S 40 MR 123 3.33+0.11 HR
13 08 5{ 222 7.44+0.21 R 41 08 3% 329 25.12+0.18 S
14 08 7T 948 13.89 £ 0.11 R 42 1% 09026 25.53£0.04 S
15 08 7% 341 6.06 = 0.10 R 43 BRWzE 75 26.67£0.11 S
16 WA 55.13+0.12 HS 44 08 5% 306 28.43+0.16 S
17 £e 8.68 +0.03 R 45 T4 62.34+0.22 HS
18 I 20 8.10£0.12 R 46 08 3% 322 2.56 +0.24 HR
19 B2 5 31.280.14 S 47 7K 226 14.22 +0.06 R
20 Bl 5 13.33+0.16 R 48 WrEan 6.51+£0.15 R
21 08 5t 3599 6.73+0.13 R 49 ¥ 9 12.18 +0.03 R
22 BAE3 5 1532+0.11 S 50 I 4 45.69+0.11 S
23 FRETS 0.00 + 0.00 I 51 F[E 30 6.67+0.11 R
24 08 5¢ 293 11.61+0.13 R 52 F[EH 26 23.49 +0.09 S
25 JAZ 02 13.03 £ 0.03 R 53 %[ 14 12.70 0.23 R
26 FR 0505 16.31 +0.02 S 54 Jn&k -50416 16.37+0.14 S
27 08 5( 269 42.43+0.06 S 55 BURIERE 58.08 +0.11 HS
28 08 7T 288 7.22£0.08 R 56 ZZNN62660 17.06 + 0.02 S
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Fris VLIRS BRI (%) btk i n A4 B KIH (%) Ptk
Number Variety name Incidence rate Resistance || Number Variety name Incidence rate Resistance
57 WDMO06781 1.01 £0.03 HR 75 Qinta 2593 +0.18 S
58 WDMO06212 8.43+£0.17 R 76 Qimfa 12.09 +0.19 R
59 WDMO06209 3.75 +0.06 HR 77 NFC-Teeple 26.12+0.16 S
60 WDMO02214 28.53+0.13 S 78 moduus 2439+0.22 S
61 WDMO02206 21.91+0.17 S 79 COUZN6 21.67 +0.26 S
62 WDMO01260 14.25+0.23 R 80 BYTMRA17 20.18 £0.15 S
63 WDMO00796 19.76 £ 0.19 S 81 BYDV129 20.35+0.12 S
64 WDMO00065 12.55+0.22 R 82 BON-LRA2 13.06 +0.17 R
65 Thwrulgla 21.84+0.26 S 83 BONCT68 14.83 £0.23 R
66 Tevgws 3.58+0.28 HR 84 BF70718 9.93+£0.11 R
67 TDCADA 25.01 £0.19 S 85 Beyev070h 0.00 +0.00 I
68 Stem 33.33£0.06 S 86 BDVC760 9.67+0.14 R
69 Spettam 17.99 +0.27 S 87 BCWLR27 7.26 £0.24 R
70 sfARE 52.11+0.11 HS 88 BAR240 23.04 £ 0.21 S
71 SCDK22J 51.46 +0.15 HS 89 BaadD17 20.79 +0.15 S
72 Sampsm 7.45+0.13 R 90 Adssa 20.92 +0.12 S
73 ROMNA 8.70 £ 0.08 R 91 Alexis 16.59 +0.02 S
74 RCSearCN 17.22 +0.10 S

HR: @Pi; R: B S 180 ;s HS: e I foe . RPEAENTIE = brifEiR

HR: High resistant, R: Disease resistant, S: Disease susceptible, HS: High susceptible, I: Immune. The data in the table are average values =+

standard error
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2 REVE I 28 1R K 0.094~0.871, - 241l H 0.667,
Hrh GBM1362 i3 K 2 H P 5 1K, Bmag173 92
IR 22 1 14 B i 5 PIC 22 R 0.091~0.860, V-3 {H
0.613, Hoh#Rie GBM1362 1) PIC {E ik , Bmag173
() PIC {H B i, MiARic AAAAAA [ FE R Z BEPE RN
PIC {HIH R (£ 2), BRI ZHEEFE0R PIC (2
WL AR R bR, SRR — 2L

2.3 I KEMREERURBERBERS T

H 4 31 %5 SSR Anic MR I ZE SR, 91 17 KAz 44
BHE AL AL R B0 S E A 0.103~1.000, FH41E K
0.522, Horr, fhFh Adssa Fil Alexis B E AL R %L
R, 1.000, BB —F IR SEE R R AL, ANE A
ViR 252 44 ; HoU& BDVCT60 Fl BCWLR27, j5t
5 Bl Z %0 M 0.976; TDCADA Fil Stem [ 5t 1% #H
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&2 313 SSR 57 91 R AZ MBI S SR
Table 2 Polymorphic detection of 31 SSR primers in 91 barely materials

Fric UASGRIN fi' (M) FRERSR SAIEAEL SRR EZ USSRy
Marker Chromosome Position Frequency of major allele Allele No. Gene diversity PIC
Bmage0872 IH 37.00 0.346 8 0.743 0.701
Bmag345 1H 57.80 0.429 6 0.683 0.629
AAAAAA 1H 21.30 0.247 19 0.866 0.853
HVGNIRE 2H 12.40 0.319 8 0.770 0.736
GBM1214 2H 33.80 0.357 11 0.783 0.756
AWBMSS56 2H 77.40 0.308 15 0.824 0.805
Bmac0134 2H 101.00 0.319 14 0.800 0.776
GBM1475 2H 145.90 0.522 2 0.499 0.375
GBM1450 3H 2.80 0.478 4 0.556 0.457
GBM1238 3H 138.00 0.489 5 0.592 0.509
GBM1405 3H 62.50 0.478 3 0.541 0.435
Bmag0841 3H 103.80 0.451 6 0.667 0.610
GBM1221 4H 8.40 0.352 8 0.740 0.700
Bmag0808 4H 66.30 0.291 9 0.795 0.766
GBM1220 4H 105.10 0.297 6 0.750 0.705
GBM1388 4H 136.10 0.495 4 0.521 0.407
Bmag0812 SH 76.40 0.264 11 0.837 0.819
GBM1438 SH 99.20 0.396 6 0.673 0.616
GBM1436 SH 120.10 0.500 3 0.511 0.391
Bmag0222 SH 144.20 0.291 12 0.834 0.816
Scssr09398 6H 4.60 0418 5 0.649 0.582
84c21j33 6H 7.16 0.467 3 0.559 0.460
Bmag0500 6H 23.80 0.236 13 0.856 0.841
Bmag173 6H 47.80 0.242 18 0.871 0.860
EBmac060 6H 54.60 0.335 10 0.783 0.753
Bmag0867 6H 64.30 0.385 6 0.722 0.679
GBM1087 6H 127.70 0.824 2 0.290 0.248
GBM5060 TH 31.24 0.478 5 0.542 0.437
Bmag914 7H 55.70 0.478 5 0.562 0.465
GBM1362 TH 122.00 0.951 3 0.094 0.091
GBM1126 7H 6.80 0.346 8 0.760 0.725

) Mean 0.394 7.677 0.667 0.613
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Fig. 1 Dendrogram of 91 barley lines based on the result of SSR genotyping
24 AKX EMRINEHEEE LSS i SEC) 97.80%, 3 W IX BB RL SR S OC RN

i o 31 %F SSR A5 1 3R A5 1 5 £ s, Xt 91
1 KM RFIEA TR IS AL 2548 53 BT, AR 4 Structure
Harvester W ¥ 7£ 2k 43 7 B 78 (8] 2 ), 24 K=3 i,
AK A fie K, R 91 1 b1 R 23 1 3 AN BE. 5
VS HE S A 47 Oy B RE, 359 20 b [ R R 56 2 A
H 33 A RE, 3B AL HG 32 17 [E A 3t 5 Rl R 1
Oy T E A RE; 55 3 WAREAG 11 0 A RL, 358 [ A
BHCEI3 ), X — 43 B 45 R 5 UPGMA 2 i 17
JEor BTl SR A — 30, UL IX 91 1 K22 A L RE IS
B 1 b o3 B 3 N B 2 A L R AR R
Y Q=0.6 B, TA S IZ & Al () SR R A Sl B — . AR
WEFEXE 91 oy A1 KHIY Q B #E 17 GE 3t 40 B, 45 R &k
B Q<0.6 A BHAT 2 £y, o5 BB 2.20%, & B X
2N BRE 5 4 R 2 Q0.6 1 MR 89 1),

g

200 |-
150 -
&
100 -
50
0k
3 4 5 6 7 8 9
K

B2 K{ESAKEHEE
Fig. 2 AK with the change of K values



14 R ARRDRIRK A X A BURHUE S E K ist il Z BT 79

1.00
0.80
0.60
0.40
0.20
0.00

54 71

62 6164 68 __72_.60 74 _50 _65_ 57

66 55 53 63 56 69 51

67 76

1.00
0.80
0.60
0.40
0.20
0.00

28 17, 41

29 19353710383 6713 36 2240

72672707 297 78

391426 4 47 8 3445271646 ! 2

59_.58__79 .80

7779 48 2531 24 44 20 11_42 _33 15

23732 12730 21 5 43 18

86,90 85

37909, 89 .82 _ 81

88 83 84

B3 E-T SSRIRIZH 91 MR EMRIBHEEE LS

Fig. 3 Population structure of 91 barley materials based on SSR markers

3 i

KA SR BUR W S8 A PR — S E] A
SRUEE , M N TS . AL R] F AR E , A
T3 PN 4 4 e P 1Y) G T A A 3R A A A
A (R EE R | 5 OGRRAE ), [ B R FAR AR
FERSE I A IR T A, DI A B4 il e iR 25
YRR, VRAb T RIS AN R FITN R B
AT B PS5 AR A — 3%, B D BO bR AR
FH ] Fl 28 N AR BN [R] L 5 HLA S R 5 28 N 42
bS5 25 BRI LR A Bl 2 A TEAE DG A = NS
T PREE T N T Ah 4 e A T R 4800 &
I, BRI 1 H8 5525 S s R AR 3 i o P T b
25 BT AR g S 191 1 KRR,
PAFHLARBUR I SR 89 107, o5 UL M Fh Y 46.6%,
H:rp Harrington , Ff 2 5L 6 HYAR IR 2R B KL 4F
RFEIRTUE T 115 R R S SR T,
LY W 31 B R, 24 1 TR RL, 53 R
TR AL I 7 03 i S R, HL A i o 14 S 22 8 SR
R AN 3 DR b 7 3 G i =7 7 N i B A
6 Tl K 22 45 8005 11 TR RE B2 Fh 10 £y K32 Rl 25
RBIA 9 By MBLXT 6 Flv iR bR A7 75 W 3 Pk 22
5. Bembelkacem %% 4% 20 Fh & 4% S0 14 B
PRIZFP R 9 3 K Z MR AR IR BT M 0 98 5550 H
X143 R 12 A~ B0 28 8, 5 S0 T S o i 25 A
6 N bR. AT R H R BOW PR R YXYQ2-
1-6, i 1 “=HHIR L XF 91 4y K2 MRl b 47 Pt 4
SUR ST B IR MR 4 0 SRR 6 1
U AT RE 33 43 B AL 43 0y R AR 5 4, 3R
HHA [R) R 22 1 Ak %o (] — AR 3R A () 458 % ) s
P, X 5 Bayraktar 25 (U BF Y 45 BAHL. TERTA
AR R, Wik 3 45 5Kk 4026 JERFEE 7 5

Beyev070h 1) & 9% 24 0 0, 111 di Bl 75 4 5 19 &
IR T 62.34% , B AR L MR BB kR 7
25 3 (R EATR L T 5t L EBARL, AR
HEUUFI I S B 2238 41 A IR SR B P i 3k
PR 26 5 st A% e o o & 3 T4 0 0 4% 803 35 T
KAEZHURE R (B2 T AR, AT L K22 Bk
B RO BT IR, 1m0 H 2B B R ROR A9 e
Biselli 25" iz 55 I A= ok A2 HRn il ) ok 4 i 4 4
Jog Sk [N Rdgla, &3 R 540 R o 2L K ok [R)—
S, ¥ Rdgla 5 3 ] 2HL ; Tacconi 252 ¥4 & it
fih A Thibaut A1 S Mirco 19 F, B AZ o AT
FERR S , B &AM B HE K Rdg2a v T YL a4k THS 1Y
uiphi X, ARSI AR R YXYQ2-1-6 R FeE
B, SO () R FE SRR — S 5L R R BB 1Z
P, NP0 TAERY FGRAL A, X R 4800 T
HomPE S E T IR A AT

Fh SR B 2E B2V EY B R a0, (H
Pt | A B RRYE, 805 2 26 AP
st A% 1 5o A9 H 25 825, IR, i i o Fhic
B PP K A2 SR AR B 352 4% S5 40 S bh He} ] 2 25 G
RN X Foarafeis s A T oHEE
. CARRY, KEZE T EML AL
FERH A B AE 1 ) AT, AT I B2 S BN 22 b i st A
Z PR R UER 2 B, 5 IR AR A [R] S 5 9 5 |
PE L AHEST @ I 31 % SSR FRIC X E A4 91 4y
KA R T8 G Z 8504, MR BL R & R AR T
e AR PSR . W IE4E FI T SSR R
AT T 64 10 96 e AR 5 BRI ist A% 2 TA
AT i e R LA T 1 (L 244 ; Lamara
4SR50 A SSR FRIC AT 92 3 4 kK 3 i i
ATt AR Z AR AT, JE RS I 2] 368 NS5 AR 5,
SRS FRIC R 7.360 4, PIC {H Y748 18k 0.340~



80 7/

A = 23 %

0.860, -1 K 0.690 ; i 5545 > I FH 64 4~ SSR 5
TEXT 221 15y KA M RL AT 38 4% Z2 FE 1 A3, Al
2 192 PNEAAR S AR 2~7 A5 FERSURAS 7l
il oM 0.009~0.973, SF-14 4 0.333; 38t % AL R BB AE
0.484~0.979 Z [}, F-314 0.702, AWFFTHEH 31 XF
SSR FRICRT 91 4y K 22 4 B 47 5t 1% Z 1 4317
LRGN H S JE DY 238 A, S BEXT BRI AT AR F
7.677 A FE PR, A5 v 3 PR Y AR I Ol 2~19, Horh
FRit GBM1475 F1 GBM1087 5 I 3] (1) 45 {7 JL A 2
A 24 FIEFIRA LR 0.236~0.951, F-1
fHh 0.394; B ZHEMFE 20 22 1R A 0.094~0.871,
SEHE A 0.667 5 PIC 251 A 0.091~0.860, *F- 34 {E A
0.613; AL AL R EUL 7 F 2 0.103~1.000, F-1
H°0 0.522, 5 b w o8 4l b 45 0 AR S H #8670,
PIC JeistA& AR R BCAR , 1 3 PRUSUR AR e s, 1T
AE A KA AT 58 F 1 /N2 AR R DR A B, LR
] SSR #nic A B it e ZHEMEA KM ZE R, &
Gh AT AR B AT FH LR ECH 0.783 KF- LK =
MR Ry 3 AN KIEHE, 45 KI5 Tl 48 86 1y . 2
By F0 3 A3 bARE, U B A5 AR E 2 OC RBGE, T2 5]
N — U 0 M R R 0 R S A 3o AL LA, b o b
Adssa 1 Alexis Z [A] 38 AZ AL R BGRE] T 1.000,
FW] Adssa Fl Alexis i5tf5 75 5% [LEAHIT , TDCADA
F1 Stem 1352 15 AH L R E /0N, 4 0.103, BEHTEAT]
] () SR O R IRE , 1A% 22 K 3l B 238 4
Bro AHEFE P B O3 A4 R (14388 15 A DL R ECH
1, 0] BE2 T SRR AR B st A A M v A P RE
&l T AR IRk B 5 1 Y BE D, 8T KRR
SE4A KA AR A 22 5

H AT, &A1 2 W90 & R FAric il B
ARRIFEAED 1L Z e I HAEE RSN 2
TFIE T AHEHFTE . #1545 T 64 % SSR 514
X 221 45 KA REHEATRERZE R 5047, e 1 221 Ay
B 43Sk 2 A A, BEAS SR 43004 75 89 0 N
132 bt 3 — 45 2 5 A 25 A — 3, Ul
X 221 3 AR FE AR S5 A 5 fT PR, 1T LA 5B R AIG
TS F X I A BT RS 5 /) 8R4 ON A 62
X SSR 51X} 156 49 K2 MR A TREIARZE R 34T
RI 156 kRS> g 2 AN RE, F5AS R B4
T 91 1y F1 65 0 B}, & A4 (A 5 A A 187 20, 5 )
FRBESMHT; Wang 255 FIHT 71 %F SSR 51 45%F 99
1y KA M BHIEATREARZE A 5307, B 99 1 p kL
Q>0.6 [T EF 5 SR 64.6%, ASBIFE o B 5
RS B B B R MR oo 3 SR, 56 1

WHESA 47 (kR B b E MR 26 2 RS
33 A kL, R EALEE 32 M A Ty R A 1A v
FEAT R 55 3 WA 1L AR, Yoh ESMA KL, R
X — o Hr a5 R 5T R A4 AL (R A
SR H ) R R 25 R AOR, TR AR UPGMA
AT IR 2SS BT SR AR A BT B R ) R % O Rt AT
PEAY, WA Structure #EIEA T REMAIS AL 25 K4 40 B
S TE L A TR A S A EEEICE R RDR 72, 91 (3
B, Q>0.6 ALt BT 97.80%, A T FH i
Fpisi AL Z e, 75 51 ERT SR, DU S8 B AR 11 35t 1%
HERl

S 3Hk

(1] TEREE B OB R B IRAY o SR S LR HT
TR, 2003, 36 (1): 111-114
Dong Y C, Cao Y S. Quality characteristics of germplasm
resources of food crops and their utilization. Scientia Agricultura
Sinica, 2003,36(1): 111-114

[2] Tanksley S D, McCouch S R. Seed banks and molecular maps:
unlocking genetic potential from the wild. Science, 1997, 277:
1063-1066

[3] MieA,Jawhar M B, Mirali N. Yield responses of Pyrenophora
graminea under experimental conditions in Southern Syria.
Journal of Phytopathology, 2010, 152 ( 8-9 ): 519-523

[4] Justesen A F, Hansen H J, Pinnschmidt H O. Quantification of
Pyrenophora graminea in barley seed using real-time PCR.
European Journal of Plant Pathology, 2008, 122 (2 ): 253-263

[5] VRPN, REFRLURGT MGG DA . RS,
2015,32(2): 88-90
Xu C J. The harm of barley stripe disease and its integrated
control technology. Agricultural Technology Service, 2015, 32
(2):88-90

[6] Porta-Puglia A, Delogu G, Vannacci G. Pyrenophora graminea
on winter barley seed: effect on disease incidence and yield
losses. Journal of Phytopathology, 1986, 117 (1 ): 26-33

[7] Tekauz A. Reaction of Canadian barley cultivars to Pyrenophora
graminea , the incitant of leaf stripe. Canadian Journal of Plant
Pathology, 1983, 5 (4 ): 294-301

[8] Mueller K J, Vale G, Enneking D. Selection of resistant
spring barley accessions after natural infection with leaf stripe
( Pyrenophora graminea ) under organic farming conditions in
Germany and by sandwich test. Journal of Plant Pathology,
2003, 85(1):9-14

[9] Elsayed A A, Elnashar F, Elghamry M. Disease resistance of

barley genotypes under the conditions of Northwestern Coast of

Egypt. Assiut Journal of Agricultural Sciences, 1991,22( 1) :

127-142

F) A KT M, A, /NR, B KRR

FRHERINE RL T . A PRI 2441, 2019, 46 (4): 723-729

Si EJ,Zhang Y,Meng Y X,Li B C,Ma X L, Wang H J.

Molecular mapping of a gene for resistance to barley leaf stripe.

Journal of Plant Protection, 2019, 46 ( 4 ): 723-729

[10]



13

R ARRDRIRK A X A BURHUE S E K ist il Z BT 81

[11]

[18]

[19]

ARHEIR, W] IR, 5%, AR AR L T AR SO
TR ZE B - B 1145 2041, 2018, 38 (10 ):
1262-1266

Zhu J H, Yang J M, Wang J M, Shang Y, Hua W, Wu X J. A
new barley variety with high yield and resistance to barley leaf
stripe-Zhepi 11. Journal of Triticeae Crops, 2018,38( 10) :
1262-1266

Thomsen S B, Jensen H P, Jensen J, Skou J P, Jorgensen J H.
Localization of a resistance gene and identification of sources of
resistance to barley leaf stripe. Plant Breeding, 1997, 116 (5 ) :
455-459

Bulgarelli D, Biselli C, Collins N C, Consonni G, Stanca A
M, Schulze-Lefert P, Val¢ G. The CC-NB-LRR-Type Rdg2a
resistance gene confers immunity to the seed-borne barley leaf
stripe pathogen in the absence of hypersensitive cell death.
PLoS ONE, 2010, 5( 9 ): 12599

BHAAR L WO, T bR BRI, LW, BEAE A . SSR 4y
TARICAEAR BB B i T 4 T g T . AR 3o A% B
#l2,2021,22(2): 550-560

An Z W,Zeng X,Hu Y S, Fang J L, Cheng H, Wei M M,
Huang H S. Identification of rubber tree clones based on simple
sequences repeats molecular markers. Journal of Plant Genetic
Resources, 2021, 22 (2 ): 550-560

TR BT, 2 43 P AL . A AR IR B R AE SR 5T
IR . R AR AR 244, 2011, 19(2): 477-479

Yin D D, An D G, Li L H, Xu H X. Application of molecular
marker techniques in rye research. Chinese Journal of Eco-
Agriculture, 2011, 19(2): 477-479

P, £V IRE, BB, EETT B BN T
SNP FRICI K H 3¢ R FERERI 53 T7 2 Ao BEDIROPPAG $ 4R
YL . REIB L BEIR AR, 2020, 21 (3): 605-615
LiNN,WangYB,XuGP,YiL,Wang AF,Li T, Cao G Q.
Comparison of different groupingprocedures and evaluation
criteria for grouping maize inbreds using SNP data. Journal of
Plant Genetic Resources, 2020, 21 ( 3 ): 605-615

FLPH, AR ZERARK, B, ART O , 45 R, S i, DR, A
T LT R R R S 0 A IR IR B RAPD
SIHT . VAL, 2013, 22( 3 ): 140-147

Wang Y,LiQH,Li SL, Yang H, He L X, Yang C Q, Zhang T,
SuY, Zhou Y L. The effects and RAPD analysis of election beam
irradiation on growth and development of lily. Acta Agriculturae
Boreali-occidentalis Sinica, 2013, 22 (3 ): 140-147

B Y RS RERBIZRENE 3T Do AR S i R B e
TR . B A TR, 2019, 20(4): 920-931

Cai Y, Yang P, Feng Z Y. Characterization of phenotypic
variation in cultivated barley provided elite genetic germplasm
with potential breeding for silage barley. Journal of Plant
Genetic Resources, 2019, 20 (4 ): 920-931

O, EMSE SR, W) T, B R, A, AR
HUNR, mR, EABR . K SSRARICH L 2R L
REMER AT . FPEARA, 2013, 46 (2): 233-242
Lai Y, Wang P X, Fan G Q, Si E J, Wang J, Yang K, Meng Y
X,Li BC,Ma X L, Shang X W, Wang H J. Genetic diversity
and association analysis using SSR markers in barley. Scientia
Agricultura Sinica, 2013, 46 ( 2 ): 233-242

Bayraktar H, Akan K. Genetic characterization of Pyrenophora
graminea isolates and the reactions of some barley cultivars to

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

leaf stripe disease under greenhouse conditions. Turkish Journal
of Agriculture and Forestry, 2012, 36 (3 ): 329-339

H T IOE, BR, BNR, AR, AR TR E R
4 5B I O 15301k  iDNA-ITS Jeiseft Z2REH 40T .
PRI 44E, 2017, 44 (1): 84-92

SiEJ,Yang SL,Li BC,Ma X L, Wang S R, Wang H J.
Pathogenic analysis, IDNA-ITS and genetic diversity of
Pyrenophora garminea in Gansu province. Journal of Plant
Protection, 2017, 44 (1 ): 84-92

H] T, R, AR, B NR L IRTE, BAR L REBUAEL
955 SSR FRIC 19 IR A BT . A PR 44, 2019, 46 (5) -
1073-1085

Si EJ,Meng Y X,Li BC,Ma X L, Zhang Y, Wang H J.
Association analysis between barley resistance to Pyrenophora
graminea and SSR markers. Journal of Plant Protection, 2019,
46(5):1073-1085

Pecchioni N, Vale G, Toubia-Rahme H, Faccioli P, Terzi
V, Delogu G, Fischbeck G. Barley-Pyrenophora graminea
interaction: QTL analysis and gene mapping. Plant Breeding,
1999, 118 ( 1):29-35

Porebski S, Bailey L G, Baum B R. Modification of a
CTAB DNA extraction protocol for plants containing high
polysaccharide and polyphenol components. Plant Molecular
Biology Reporter, 1997, 15: 8-15

EME S m, Wk 38T = . 231 ) 22 JERh R IR K 3 v
R TR A PMESEE | RO P2, 2018, 45 (3 ) : 416-
422

Yan J H, Hou L, Yao Q, Guo Q Y. Evaluation of the resistance
of 231 wheat germplasm resources to Barley yellow dwarf virus.
Journal of Plant Protection, 2018, 45( 3 ): 416-422

SROTHEE, PMAL A, Bkat BRI , R E R, SRR . L R AR
BTRIRAHTIE S E BT . R e R IR, 2001, 2(3):
18-21

Zhang W X, Sun L J, Zhang J, Weng Y J, Chen X M, Ma J H.
Evaluation of disease resistance and salt tolerance for barley
superior germplasm. Journal of Plant Genetic Science, 2001, 2
(3):18-21

FRTEIR . KA TR SO R R RS AR 251 S5 BT B v BT S
SR WL R, 2013

Wu K R. Analysis of genetic struture of Drechslera graminea
populations and identification of resistance barley germplasm to
barley stripe. Jinhua: Zhejiang Normal University, 2013

Si EJ,Meng Y X,Ma X,Li B C,WangJ C,Ren PR,
Yao L R, Yang K, Zhang Y, Shang X W. Development and
characterization of microsatellite markers based on whole-
genome sequences and pathogenicity differentiation of
Pyrenophora graminea, the causative agent of barley leaf stripe.
European Journal Plant Pathology, 2019, 154: 227-241
Bembelkacem A, Boulif M, Amri A, Ceccarelli S. Variation
in the pathogenicity of 20 Algerian isolates of Pyrenophora
graminea Ito and Kur on nine barley varieties. Phytopathologia
Mediterranea, 2000, 39 ( 3 ): 389-395

Bayraktar H, Akan K. Genetic characterization of Pyrenophora
graminea isolates and the reactions of some barley cultivars to
leaf stripe disease under greenhouse conditions. Turkish Journal
of Agriculture and Forestry, 2012, 36 (3 ): 329-339

Biselli C, Urso S, Bernardo L, Tondelli A, Tacconi G,



82 GERNE 7/ B G L G = 23 %%

Martino V, Grando S, Val¢ G. Identification and mapping of [36] M5, FER Ak, REZ, O, F45%, BEE, 25,
the leaf stripe resistance gene Rdgla in Hordeum spontaneum. K F SSR Aiicd it 1 22 M Ko 3 AN VA 43 B . Bk 24
Theoretical and Applied Genetics, 2010, 120 (6 ): 1207-1218 2016,30( 10 ): 1889-1897

[32] Tacconi G, Cattivelli L, Faccini N, Pecchioni N, Stanca A Lai Y, Wang J M, Ren L, Zhu H Q, Ma H, Wang J G, Ju X,
M, Vale G. Identification and mapping of a new leaf stripe Li Z R. Genetic diversity and linkage disequilibrium analysis
resistance gene in barley. Theoretical and Applied Genetics, of barley using SSR markers. Journal of Nuclear Agricultural
2001, 102 ( 8 ): 1286-1291 Sciences, 2016, 30( 10 ): 1889-1897

[33] EF/A, FMMR, B/NR,BHAR, b 5, AN, W, 5 [37] #i03, w0 ak, £35, 5o, vl —fF, EME, BHEE, B/
BB}, B . BT SNP RO R e 2 AR S A SR, R, EAR | I S SRR MR BT 43
LERSIAT . Sr TR E R, 2019, 17(6 ): 1920-1929. Mr . AEH2EA, 2013, 39 (12): 2154-2161
Wang Y C, Wang HJ,Ma X L,Li B C, Si EJ, Wang J C, Yao Lai Y,Meng Y X, Wang J, Fan G Q, Si E J, Wang P X, Li B
LR, MaZK, Meng Y X. The application of SNP marker in the C,Ma X L, Yang K, Shang X W, Wang H J. Genetic diversity
correlation analysis of barley. Molecular Plant Breeding, 2019, and linkage disequilibrium analysis in barley. Acta Agronomica
17(6): 1920-1929 Sinica, 2013,39( 12 ): 2154-2161

[34] V&I ARGEE AL BIBDG, RI7 , IR . 757805 Ak (381 Wl Z#r, 5K VEAR, i A, 220, /R, ik, E4
AR SSR ARICBUE ZAEMENISTY . Il RS54 ARl R REAR MR SSR FRICHI IR . AEY2 I, 2015,
Jiz, 2007, 46 (2 ): 82-86 41(7): 1064-1072
Pan Z F,Zou Y X, Deng G B, Zhai X G, Wu F, Yu M Q. SiEJ, Zhang Y, Wang J C,Meng Y X, Li B C,Ma X L, Shang
Genetic diversity of SSR markers in cultivated hulless barley X W, Wang H J. Association analysis between SSR markers and
from Qinghai-Tibet plateau in China. Acta Scientiarum : Natural agronomic traits in barley. Acta Agronomica Sinica, 2015, 41
Sciences Edition, 2007, 46 ( 2 ): 82-86 (7):1064-1072

[35] Lamara M, Zhang L Y, Marchand S, Tinker N A, Belzile [39] WangJ, Wang SH, Lai Y, Meng Y X, Li B C, Ma X L, Shang

F, Golding B. Comparative analysis of genetic diversity in
Canadian barley assess by SSR, DArT, and pedigree data.
Genome, 2013, 56 (6 ): 351-358

X W, Wang H J. Genetic diversity and population structure
analysis by using SSR markers in barley. Journal of Nuclear
Agricultural Sciences, 2014, 28 (2 ): 177-185



