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Resistance Identification of Hulless Barley Germplasm Resources

to Barley Yellow Dwarf Virus and Physiological Analysis
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Abstract: To evaluate the resistance of hulless barley to barley yellow dwarf virus (BYDV), 245 hulless barley genotypes were
tested by inoculation with viruliferous aphids under field conditions in three calendar years. The results showed that the genotype
‘08-1280° was highly resistant to BYDYV, and six genotypes (‘ZYM1289°, ‘Beiqing 6°, ‘ZDM4409’, ‘Ganqing 2’°, ‘Zangqing 3000°,
ZYM1853, were resistant. Forty-seven, 173, and 18 genotypes showed moderately resistance, susceptibility and highly susceptibility

to BYDV, respectively. The genotype 08-1280 was found carrying the resistance gene Yd2 based on genotyping using molecular
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marker. Moreover, to gain a better understanding of physiological mechanism of hulless barley against BYDV infection, the
differences in total phenol, proline, soluble sugar and soluble protein content between resistant genotype ‘08-1280° and susceptible
genotype ‘Kangqing 3 were investigated. At 10 days after inoculation, the contents of total phenol and proline were elevated in
‘08-1280°, higher than that of ‘Kangqing 3’. At 30 days after inoculation, a higher increase of total phenol in resistant genotype, if
compared to that of susceptible genotype, was detected, while an opposite result for the soluble sugar was observed; the soluble protein
decreased dramatically in ‘08-1280°, whereas increased in ‘Kangqing 3’. Collectively, this study provided elite germplasm resources
and theoretical reference in breeding of resistant varieties and analysis of resistant mechanisms in hulless barley.

Key words: hulless barley; barley yellow dwarf virus; resistance identification; resistant physiology
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Table 1 245 germplasm resources of hulless barley

KR K Fift 55 2 U5

Origin Number Germplasm resource

Vi 161 T LT 2,087 13,087 16,087 17,7 80,587 85,07 148, Ji 7 320,87 336,57 690,587 2000,5K 7 3000,5 7 3179,
7239, %4 1, B4 2, B8 3,8 5,5 47 6,54 10,547 13,550 15,557 19,547 22,0075 5 51075 6 5, B #RFRE, 1L 5 [ 75 R, B 5L

R, L T R B AT M BN AR R R 1 KA DU R AP T R, ZYM0254,2YM0303,2YM0439,ZYM0762,ZY M08

50,ZYMO0861,ZYM1047,ZYM1099,ZYM1202,ZYM1262,ZYM1288,ZYM1289,ZYM1408,ZYM1478,ZYM1490,ZYM1654,ZYM185




0,ZYM1853,ZYM1900,ZYM1953,ZYM2162,ZYM2183,ZYM2195,ZYM2501,ZYM2507,ZYM2638,ZDM05021,ZDM06853,ZDM076
35,ZDM09814,ZDM09748,ZDM09767,ZDM09772,ZDM09777,ZDM09802,ZDM09824,ZDM4289,ZDM4407,ZDM4409,ZDM4412,Z
DM4426,ZDM4438,ZDM4465,ZDM4477,ZDM4472,ZDM4491,ZDM4503,ZDM4505,ZDM4520,ZDM4526,ZDM4530,ZDM4538,ZD
M4541,ZDM4545,ZDM4553,ZDM4556,ZDM4576,ZDM4581,ZDM4587,ZDM4591,ZDM4650,ZDM4674,ZDM4678,ZDM4682,ZDM
4686,ZDM4689,ZDM4690,ZDM4697,ZDM4699,ZDM4706,ZDM4714,ZDM4735,ZDM4746,ZDM4749,ZDM4757,ZDM4760,ZDM47
63,ZDM4765,ZDM4771,ZDM4773,ZDM4775,ZDMA4778,ZDM4780,ZDM4787,ZDM4789,ZDM4790,ZDM4792,ZDM4797,ZDMA479
9,ZDM4802,ZDM4804,ZDM4807,ZDM4824,ZDM5445,ZDM5451,ZDM5458,ZDM5462,ZDM5466,ZDM5471,ZDM5476,ZDM5479,
ZDM5481,ZDM5491,ZDM5495,ZDM5535,ZDM5547,ZDM5554,ZDM5557,ZDM5562,ZDM5565,ZDM5572,ZDM5577,ZDM5579,Z
DMS5582,ZDM5585,ZDM5604,ZDM5609,ZDM5618,ZDM5673,ZDM5686,ZDM5716,ZDM5740,ZDM5780,ZDM5785,ZDM5787

H oy H 44 HHE1I S HHE2 S HEIS.EC15.RC 25, BC3 5 B85 BE 105, BE 13 5,24 1641k 1 5,0k 3 5 t#H 4

Aty 3 [X FALE 5 5, 0bF 6 5, 0LF 7 5, 1LF 8 5, 0LH 9 5 RE 3 5 RE 5 TRE 7 5 ALK, FHEIL B 6 T A E R 2R A
TR, 1 1 50 DU B e R 45 75 R, B 49 %, ZDMI02592,ZDM08086,ZDM08108,ZDM08141,ZDM08177,ZDM08193,ZDM08205,ZDMO0
8217,ZDM08227,ZDM08706,ZDM08790,ZDM08811,ZDM08841,ZDMO08874,ZDM09463,ZDM09653

EP 40 WDMO00120,WDMO00171,WDM00173,WDMO00179, WDM00182, WDM00190, WDMO00193, WDM00201, WDM00205, WDM00420, WD
M01965,WDMO02131,WDM02342, WDM02482, WDM03141,WDMO03 148, WDM03161,WDM03 176, WDM03181,WDM03 188, WDMO
3196,WDM03201,WDM03204, WDM03209, WDM03225, WDM03230,WDM03251, WDM03272, WDM03280, WDM03294, WDM0329

7,WDMO03334,WDMO03359,WDM03409, WDM 04080, WDM04087,WDM05410,WDM06284,08-1127,08-1280

1.3 Yd2 EE/ S Frrican
EWFE P PURTE MR, K E IR, CREEM R, RIS IR EUE K 20 DNA. R ASPCR-Yip
SRS, SIYFESIA: YIpPPCRM: AATACAGGAATCTGTTGAAAGAA, YIpRAS: CTAGTATCTCTGGCTCAG, Z i Ford

SRS 1 5 R EAT vd2 BUPERE DA .
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Table 2 Resistance identification of hulless barley germplasms to BYDV

MRBR FEEE Severity TN
Germplasm name 2019 2020 2022 11 Average Resistance
08-1280 0.97+0.05 0.83+0.12 0.87+0.09 0.89+0.06 HR
ZYM1289 1.3740.12 1.17+0.05 1.23+0.12 1.26+0.08 R
&6 5 1.23+0.09 1.50+0.08 1.3340.05 1.35+0.11 R
ZDM4409 1.4340.05 1.57+0.09 1.40+0.00 1.47+0.07 R
BHE?2 5 1.6340.12 1.43+0.12 1.50+0.16 1.52+0.08 R
& 3000 1.7340.05 1.53+0.05 1.70£0.08 1.65+0.09 R
ZYM1853 1.8040.08 1.73+0.09 1.83£0.09 1.79+0.04 R
ZYM2501 1.934+0.05 2.00+0.08 2.13+0.12 2.02+0.08 MR
(=i 2.17+0.19 2.10+0.08 1.90+0.14 2.06+0.11 MR
ZDMO02592 2.13+0.12 1.97+0.12 2.10+0.08 2.07+0.07 MR
ZDMO05021 2.20+0.14 2.10+0.14 2.03+0.09 2.11+£0.07 MR
ZYM1850 2.174+0.09 2.13+0.17 2.13+0.17 2.14+0.02 MR
ZDM4472 2.17+0.12 2.20+0.16 2.10+0.08 2.16+0.04 MR
ZDM5495 2.274+0.05 2.13+0.05 2.10+0.14 2.17+0.07 MR
ZDM4714 2.23+0.12 2.10+0.16 2.20+0.08 2.18+0.06 MR
WDMO03196 2.2340.05 2.30+0.08 2.07+0.05 2.20+0.10 MR
ZDMO09814 2.17+0.19 2.23+0.09 2.30+0.14 2.234+0.05 MR
&2 2.2340.05 2.10+0.08 2.37+0.12 2.23+0.11 MR
WDMO00193 2.2340.12 2.30+0.14 2.23+0.05 2.25+0.03 MR
ZDM4674 2.3340.05 2.23+0.12 2.27+0.17 2.28+0.04 MR
ZDM5445 2.4040.08 2.23+0.05 2.2740.12 2.30+0.07 MR
WDMO03230 2.274+0.09 2.40+0.16 2.30+0.08 2.32+0.06 MR
ZYM1654 2.4040.08 2.23+0.12 2.40+0.08 2.34+0.08 MR

WDMO03176 2.47+0.09 2.2740.05 2.37+0.09 2.3740.08 MR
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ZDM4746
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2.47+0.12

2.43£0.05

2.53+0.09

2.47+0.12

2.53+0.05

2.60+0.08

2.53+0.12

2.50+0.08

2.70+0.16

2.43£0.05

2.67+0.09

2.50+0.14

2.73£0.05

2.77+0.05

2.60+0.14

2.70+0.14

2.57+0.05

2.77+0.09

2.70+0.08

2.77+0.09

2.73+0.12

2.77+0.05

2.87+0.09

2.70+0.08

2.90+0.16

2.80+0.08

2.93+0.12

2.97+0.17

3.00+0.14

2.93+0.21

4.20+0.14

4.13+0.09

4.27+0.05

4.17+0.17

4.27+0.12

4.33£0.05

4.07+0.12

4.20+0.14

4.27+0.12

4.50+0.16

4.50+0.08

4.40+0.16

4.53+0.12

4.37+0.12

2.3340.12

2.37+0.09

2.30+0.08

2.30+0.00

2.37+0.05

2.33+0.09

2.37+0.05

2.37+0.09

2.50+0.08

2.60+0.08

2.37+0.05

2.70+0.08

2.53+0.05

2.4340.12

2.50+0.08

2.53+0.09

2.7340.12

2.60+0.08

2.57+0.09

2.63+0.05

2.80+0.08

2.77+0.12

2.77+0.05

2.83+0.05

2.73£0.05

2.93+0.12

2.70+0.08

2.73+0.09

2.83+0.12

2.80+0.08

3.90+0.16

4.17+0.12

3.97+0.17

4.13£0.12

4.23+0.09

4.20+0.08

4.13+£0.17

4.10+0.08

4.10+0.16

4.2340.12

4.37+0.12

4.27+0.09

4.20+0.08

4.40+0.08

2.33+0.12

2.40+0.16

2.37+0.12

2.50+0.08

2.43+0.12

2.40+0.08

2.53+0.12

2.63+0.05

2.43+0.05

2.63+0.09

2.60+0.08

2.50+0.16

2.50+0.08

2.60+0.14

2.70+0.08

2.70+0.08

2.73+0.05

2.73+0.09

2.83+0.12

2.73+0.05

2.70+0.08

2.70+0.14

2.60+0.08

2.7740.05

2.80+0.08

2.77+0.09

2.8740.05

2.90+0.08

2.90+0.14

3.10+0.16

4.03+0.12

3.97+0.17

4.13+0.05

4.10+0.16

3.93+0.05

4.00+0.16

4.40+0.08

4.43+0.12

4.40+0.08

4.17+0.05

4.10+0.08

4.30+0.16

4.3340.05

4.3340.12

2.38+0.07

2.40+0.02

2.40+0.10

2.42+0.09

2.44+0.07

2.44+0.11

2.48+0.08

2.50+0.11

2.54+0.11

2.55+0.09

2.55+0.13

2.57+0.09

2.59+0.10

2.60+0.14

2.60+0.08

2.64+0.08

2.68+0.08

2.70+0.07

2.70£0.11

2.71+0.06

2.74+0.04

2.75+0.03

2.75+0.11

2.7740.05

2.81+0.07

2.83+0.07

2.83+0.10

2.87+0.10

2.91+0.07

2.94+0.12

4.04+0.12

4.09+0.09

4.1240.12

4.13+0.03

4.14+0.15

4.18+0.14

4.20+0.14

4.2440.14

4.26+0.12

4.30+0.14

4.3240.17

4.3240.06

4.35+0.14

4.37+0.03

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

HS

HS

HS

HS

HS

HS

HS

HS

HS

HS

HS

HS

HS

HS



BE3S 4.53+0.09 4.37+0.12 4.30+0.14 4.40+0.10 HS

ZDM35476 4.43+0.05 4.40+0.08 4.67+0.05 4.50+0.12 HS
ZDM4789 4.70+0.08 4.30+0.14 4.57+0.05 4.5240.17 HS
ZDM35609 4.60+0.08 4.47+0.09 4.63+0.05 4.57+0.07 HS

E: HR: P R PUW MR: L HS: mlKe KPR bR

Note: HR: Highly resistance; R: Resistance; MR: Moderately resistance; HS: Highly susceptible. The data in the table are average values * standard error.

2.2 Yd2 e B E

FIF ASPCR-YIp FR1EXS 1 3 i HiARIAN 6 (3B A4 RHEAT va2 SopE A, 455 (Bl 1) KRB (XUFE
AR 08-1280 HHT I H — 254 260 bp I H 67T, K] 08-1280 & vd2 HitERE K. 6 MHURF R
AP BE)HI &, RS A HAbBOH B L .

M: DNA Marker; 1: & 3000; 2: ZYM1289; 3: ZYM1853; 4: ZDM4409; 5: 08-1280; 6: & 25;7: ItH 6 &
M: DNA Marker; 1: Zangqing 3000; 2: ZYM1289; 3: ZYM1853; 4: ZDM4409; 5: 08-1280; 6: Ganqing2; 7: Beiqing 6
1 S JUmEiR a2 EERKRNER

Fig. 1 Yd2 detection of high resistant and resistant materials

2.3 BYDV REMN AR R BB B A £ IR ARSI

231 REAEE K 2A WA, #FBYDV J5 10d, mPUAMEL 08-1280 M LB B 2 T R4,

SRR 3 SRR, mYMEEIEE (21.02%) BEETREME (3.87%) . #RUE 304,

PIASALRE Py (S By & R RN, S i RS IR (33.06%) &3 & T RIS E (19.17%) .

232 FEEERAE K 2B WAL, BYDV R¥E, MEMREERE BT, M5 10d, SHisE 08-1280.

BT RLREE 3 5 IR & B0 0 Xt R 2L 1 98.91% A1 78.53%, BRI Mg &3 v T e

FoRE. BeFE 30d, BIASBERHI IR & S E HePh 4R IR 2 (B T 2 2 5

233 AIAMMESE hE 2c nTk1, BMS 10d f130d, EHURUEARL BYDV 245 S AT MERE & &
FEAE T NIRRT, o BRI 28 A B TR KT . RS 30d, s EL 08-1280 FIVAMENE A

IR (44.93%) % E KT =B B 3 S HUBGIE (73.58%)

Tt
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1280: 08-1280; KQ3: RE 3 T *F* RN EFEMAIT BRI Z (B7E 0.05 F1 0.01 X FELEZE.
1280: 08-1280; KQ3: Kangging 3. * and ** represent significant difference between inoculation and control at 0.05 and 0.01 probability level, respectively.
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