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Abstract: Wheat yellow mosaic virus (WYMV), one of the most devastating diseases of cereals, also called
wheat spindle streak mosaic virus (WSSMV), has different effects on different cultivars of wheat. Breeding and
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growing resistant cultivars is one of the most effective method to defense WYMV. Selection of suitable parents
for the formation of mapping population for QTLs mapping involved in WYMYV is a basic work to breed new
WYMYV resistant cultivars. In this study, 527 different cultivars / lines of wheat from different districts at home
and abroad were introduced and identified in disease plots with three different experimental plots and three
replications each plot. Then polymorphic simple sequence repeats (SSRs) markers were screened out between
resistant and sensitive parents which had a larger planting area than other wheat cultivars. Results showed that
only ten of the 527 candidate materials had a relatively more stable WYMV disease resistance. Three WYMV
resistant wheat cultivars out of ten resistant materials including ‘ Fengkang 1°  ° Shijiazhuang 72° and
‘Zhengmai 9023’ and two sensitive wheat cultivars with a wider planting area, ‘Yangmai 158’ and ‘Yan-
nong 22’ , were selected for further comparison. Higher polymorphic rates were obtained with the parental
group of ‘Fengkang 1’ and ‘Yangmai 158°  (64.0%) and the parental group of ‘Shijiazhuang 72’ and
‘Yangmai 158° (63.3%) than other groups. Therefore, using WYMYV resistant cultivars ‘Fengkang 1’ and
‘Shijiazhuang 72’ , along with WYMV sensitive parent ‘Yangmai 158 to form mapping populations would
be more opportune for fine mapping of quantitative trait locus (QTLs) involved in WYMYV resistance and map-
based gene cloning. [Ch, 2 fig. 3 tab. 17 ref.]
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4%, RK 198, 587 25, PN, FH 85, FHoY, Fh 105, HH8Y, dtul0s, Rkl
5, B 70-36, YOT 936, Bk 627, ThE 21, Juk 1Y, k1Y, Fhid T, BE25, 5411, 4
FH 4%, FER 6 %5, B 76-8715, AL 938, M4k 21, FRAe 16, 1272 55, i 7228, FRIN 15, ¥ 2
B FEH 25, Rieti 75, 1 45, /ME 54, B K 96C076, 1hF4 95519, Kt 134, ¥EIAk 13, I
g5, FF 15, Fm75, PE 175, iE S5, RNE 13, £ 17, Ik 11, WHLE0E,
136, A52L 75, 498, BIR55, FI4 81, WA 15, KR35, #E 24, i 66, Bl 199,
HAE 278, B 1L, W&k 45, PRk 15, 5fE236, KFE1S, IE9 S, Jba 8694, DH 45, F
F35, AFREAT, W25, 4 1403, FrE 9817, 14k 189, ELFE, Heine Hvede, HH 2 5,
WBE 75, tRM 14, WA 85, B 15, M 7829 , T 13, #4845, M 5158, LK 45, B 10
BofedE 18, Bk 8242, WA 1B, W2, [@i% 76-08710 , Rk 76-8718 , 26046 , 41 185, 4
& 37, i A4S, B 36, B 25, BAZ 52, M4 17, JAZEZ 19, 504 16, KF 6, K= 65, W
18, HH2%, ME 1Y, 5725, k85, Bk7587, i 1445 |, &k 505, /ME 803, ## 41,
A2 9405, B 159, Bk 18, A 17, H4 878, F 4 9904, drnt 0045, #1310 5, 3% 06G86, i
ZA45, hEI10S, SE 17, BETS, Rl 5, dbat 85, P4 6028, KA, dtut 16, HiIM
66 5, ML 15, #E 1S, TEIS, BAk2419, W& 15, L 16 B 13, BE 45, 4% 46,
THE 15, PL35, HikZos, B34, 8449, BiL 15, 874 49-168, LRI, #HWL25, 7
95, FH15, ZBOS, MER, AR32T, &£ 105, ME4 5, Ink S5, NIl 578, K
12, 4% 14, FF1JH 7561, ¥8IN 6811, Bk 76, B4 336, T 2% 32, M415, 325, #HF 18, & 1
5, A& 245, BREE 229, [FAHE 916, PUqk 2000, #BFZ 47, %5770, B4 201, #iES S, BE 21
5, BRAC 138, fiZ 8004, FEFH F 958, /ME 65, Il 5064, fErh 65, AT 34, & 21, EX
26, JhFE 2, T3, hR 11, [PEE, B 76-8712, Fiv% 76-0879 , & 76-0872, P§% 108D6,
F2Z7 936, S41 4118, UF 245, WA 17, Bl 958, firl 35, A 55, P 78, B4 5, f,
% KAk 10 5, Virgilio, Etoile de Choisy, B4 17, ¥ 8 5, P& 75, L 85, WE 14, TFE/h
X, BEIT, HE2S5, IME, k75, k5507, ME 65, Bk8242-1, Bk 3, &l 503, T
% 14, ¥i# 208, (& 4110, B 18, B% 36, &+ 35, =HHEHR 8, 1%k 664, Pk 9871, /ME
216, 4 5286, HHAK 24, H[ 66, FLH 36, FLL 95, #E TS, HM 17, B 6K, HM 65, ELX
24, ER25, BET%, B45, WE 19, (FIH1%5, 5335, &7, ME 105, L1726,
4 60112, #E4& 50002, FiJH 8332 , MM 9285, % 34963, % 37, 4% 8606, ik 76(57)22-8-1, %%
Pt 58, W 998, diF 39, dpFZ 42, WAL 7438, WAL 15, ML 19, B 49-198, HBF 49-986, B
7 58, JHZE 22, JAE 23, #%FE 21, fi HO6-402, Pisk 3517, igwEd , wh1&, HEEEHR 15, FHES
5,8 1S, BlS, HETS, L35, BHESS, FM 12, 778, &35, TH25, Bk
6801-3-1-1, H# 65, 74 1 5, B 69-6, BE 62(9)10-4, 4 151, Jm 35, 931846 , FHL 1 %,
B 18, A 8 45, I 51329, RO 742, fEK: 126, Mg 38, B 11, BEZ 645, Rk
148, 9987, #4 5, ¥ 17, #5438, A% FE 54, ifE208, HTEH 15, 14414, 295, 5] 1
S, KBIN 743, WigkOK 85, B 19, M 15, B 683, FES5E, B 1S, WE 1S, ¥ 18,
Fihk 8901, FAZ 111, %4 19, JF4E 18, Bl& 25, Bk 9204, 7 11, T#H 15, L o5, Fil
23, W& 19, TiRlEZ 25, WRtEZ 45, WRES S, 7E 27, 1R"4E 29, 1”& 856, Mk 22, HE
8911, 1% 05-117, % 06-164, 3% 13, %% 15, %% 158, #% 60, #A4 035, #4202, #Hk 949,
A 004, FFZ 9094, A 25, JHFE 12, JZE 16, JFZE 18, 03 16, P4k 979, 04 36, HK
160, BIK 9612, %52, F 7, #E 105, B 139, Bk 757, Wik 969, /ME 22, #5411, &
7 48, MK 1817, fi—F, BIK, Wy, B, %6, KA 139, By 1 5, #|u 5L M6
5, B 54405, VT35, A 23, Ui 12, Trrg 10, w4 5, deat 12, 5i4E 210, B4 83, BLEF
14, WGy 1045, 50 437, 324 30, L0105, 4FH 62, AR KA, BEA 42, HEW 75, Hu
84, W& 20, HE33, ko6, TE1S, hE4%5, Mih25, wmE 16, mE 17, 412, &
9%, $p116l, & 65, TE8Y, £ 12, £ 13, 47 14, %16, 1% 18, #85, #
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92, ¥ 26, ML 187, 4k 183, £k 311, Bk 10 2, KJE 566, KE116, #FEfk 35, KBIM 722,
WZ 173, B 68, KN 721, MEF (1), it (£0), B 5860, Bk 21, =15, n#& 35, JrHf
105, B 26, T4 65, WlF, K, )II533, KAk 15, AN 741, B+ 13, 970, I
13, =327, P32, BE681S, H 565, & 70, BE62(9)2-1, mE, #H2%, &4F 12, %
M 7906, 4 7495, FHk 851, FH 76144, B 76, Fif Kk 96C181, M 86-30, FiM 7946, Tk 8628,
W15, ETS, £ 15, ) 80-466, JI| 78001, Lt 893, ik 982, ¥k 22,
1.2 HiEREiE T

A /INZZ B4R B 2009 45, 2010 4R 2011 4R 10 H 4 5IEE R FIL AR B M & o 100/ 4 5 55 Al
VLI R WYMV [, 376 B 4247 34 51 8 F 40~50 RiFp - A4RH, 1798 0.3 m, 17K 12 m, &%
BEE 3A AL ANEA R R IR R B B A B, S ATERE, T4 3 H dE AT WYMV HfR]
Ptk %E o
1.3 WYMV Winte $EHiE

Z 46 % SR LIU 250N 32 WYMV FU 1 %6 09 0 B 2 S M R T 5 o i BebiifE ol 0
G TAREAR; 19 RBEEAEM B R AT ARG LUER, HERAE; 290 iR, BASEE
MRREAR AT TR 172 2240, MR 3 K TUEAEN, MRA AL R R & AR 3/4 A2 A
FEAR D R . O GO HRBERAL, 1, 2, 3 R I,
1.4 SSR &&EMESHF

34 WYMV Hidk i (C#82 9023°  “EHr 157 Fl “HEEE T2 )R 2 A~ WYMV Bk P (A
227 F ‘B2 1587 ) Bt B2 0.2 g, RAI T S BedE = LR A8 (CTAB) I 42 B DNAMY, g
B 25 DNA B B 20 4% )5 FI A% SSR 2 28 M- BT i i . 751 %F SSR 214 2 I Graingene 2.0 (hitp://wheat.
pw.usda.gov)/NAZ SSR 43 F-FR iC KM 00 15 S HE AT G . SR A RS U B (PCR)Y 3G I B AA R A . 2.5 pL
10xPCR 2w, 0.5 wL = B R 0 5L i 48 K% 17 % (ANTPs), 0.5 wL FiEs1#, 0.5 pL FHFs4, 1.0 uL
DNA #£ 44, 0.5 wL rTag B, 19.5 pL LK., PCR M FEFH: 94 °C 5 min, 30 MEHF (94 °C 45 s,
55C45s, 72°C45s), 72 °C 10 min, % 80.0 gL~ 5 P 4 Ik Jiic o8 ke L UK 40 A7 PCR R G724, 9% H
FRYesk AT PCR P28 8 4 0 Hr

2 HERGAH

21 ST AN EBEABENEEREHHRANELERE

M N ANBCHE B 527 A /NZ R 0 Bl B AR LD ZR AR 65 L TR0 R B S A VL5 i MRS B AT 3 a 3 Y
WYMV HEGLESE . AR : DNEZARHEER 24 3030582 WYMV % H /S S 7
BUAEAR o R 90, Ont B BUIRER G s BE B A Table 1 WYMV resistant wheat cultivars in three different
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2.2 FE/NEGZFH WYMV R REE DT

I3 527 AN/NAE R 3 a 3 N WYMV itk % @ 45 W . RR /N E SR WYMV B3¢0 52
2 MR W F A K . 7R AR R AR T KR H 4R D B IR 3R L R LK, 3 a #REE WYMV HioE i /N i
FhIZ R 245 4>, 5 A SRR 46.49% (i 36.05%, ¥t 10.44%) ; MiAEHKAEXT 2,
SR AR EFE 10~20 °C14 7 [l B[] AH XA K 9 1L ZR A & FIVL I3 s HE b 1K, 3 a &R WYMV B bk i) & F/
I3 0R 32 A 14T A, 3l 5 2Rk R FFRAUR 6.08%F1 27.89% 111 2R A 5 b X L0 AR
YeFFAHNT IR, 22 T W 1 A A R AU (5 75 7 b DX /N 22 S R/ R R T 495 4, 2 T H A 2 A
X (R 2), 54, Db 34X WYMV 805 R WA7 7 — 2 B (W (A8 5 o ik 26 /N2 i ot WY MV
BT RN ELAT M S s, AR ST /N SRR PR AR iE A DO

2 527 MEEMNERME M A WYMV Hlkr Stk &R

Table 2 Overall appraisal result of 527 wheat cultivars in three different experimental plots

WYMV Hidk il (50 B L 417%

AL (S FHt MR 1= B AU S o R MS
IER IS 13(2.47) 19(3.61) 410(77.80) 85(16.13)
i 7 5 T 190(36.05) 55(10.44) 203(38.52) 79(15.00)
TL A5 5 77(14.61) 70(13.28) 271(51.42) 109(20.68)

2.3 HMEFER SSR £EMS FIRICHIFIE

TR ANAE WYMV $i bk QTL #4758 4% 78 A, FAT 28 UMy AR T ARAR X 8 R 3 4~ WYMV $ip vk it
(“FRFEZ 9023°  EHL LS HMOCAFEIE T2 )R 2 A WYMV BURGFR IR 227 F 42 1587) 415
ovE R RHETT SSR Z2 8P FARICIIRi L . 2 B Graingene 2.0 /N22 73 Fhric it 4% K3 09 80908 15
B, BRI T 751 X N T A YR SSR 519 43 B E P FUSAE A R Z B 2R 1T SSR 2 A MY
ik, BEFE AL BUPEMOBE CEHL LS RURMEMOEL ‘45 1587 ZHA SSR Z A KR, A
64.0% (El 1 f15% 3); HRE “AXKET2 M ‘$7 158 Z[E#) SSR 258 63.3% (E 2 f13k 3);
FRFZ 90237 I ‘4537 1587 [alfl) SSR LAk AR BAK N 53.9% (% 3) .

&3 WYMV s mFhF1mmE SSR KM

Table 3 Polymorphic SSR markets analysis of WYMV resistant and sensitive cultivars

o SIH AN Q@ V&) 0] @1 6Y)) 6]
N Y N Y N Y N Y N Y N
1A 40 14 8 6 8 6 10 4 8 6 7 7
1B 40 12 6 7 5 8 4 10 2 9 3 6 6
2A 65 21 15 6 15 6 10 11 10 11 10 11 10 11
2B 50 24 13 11 13 11 10 14 11 13 10 14 16 8
3A 46 19 9 10 8 11 16 3 15 4 8 11 13 6
3B 66 36 13 23 23 13 22 14 25 11 26 10 27 9
4A 52 17 9 8 10 7 9 8 11 6 10 7 11 6
4B 43 14 7 7 7 7 11 3 8 6 7 7 9 5
5A 72 33 2 11 16 17 17 16 23 10 17 16 24 9
5B 72 33 23 10 17 16 2 11 21 12 17 16 16 17
6A 41 17 14 3 10 7 13 4 13 4 10 7 12 5
6B 47 18 8 10 8 10 7 11 10 8 12 6 13 5
7A 56 21 13 8 10 11 14 7 15 6 9 12 13
7B 61 18 9 9 8 10 8 10 8 10 11 7 11 7
A 751 297 167 130 130 137 175 122 190 107 164 133 188 109
LA K% 39.5 56.2 53.9 58.9 64.0 55. 63.

2 3
P @ MFE 90237, @ EFH 15T, O AFRET2, @ Mk22, © HE 158, Y AZEM, NARAEZENE.



76 TN 3 N = o= R 2016 42 H 20 H

41 42 43 414 415 4l6 417
SITEMS NI G el T gp i OB R YRR
123barct19 - SoNimeosis GON/wmes32 T8 Awmeds 43 gwm234 ol I 13:0-K wmea7
250\ bares 110 Kowmess 7oAl s gvmls, 19 0T gwm7os+ 23.04-wmc479
34.2\Vcfd65  * 14.9AgwmA2% 10.0—~cid79 11.1-—A~barc180 "0 wme104 % :
Bifnmers, 160 hrsion 103/ANbel2  pexoue b NG,

367 Y wme 1407\ gwm369 22 7/\barcigs 130 N\ barcss 31.9. barc198# 0.0 wmc283
O bty o L 137\ SmeRs ol e Bvhelt  SSTmeR
e s QU sl Vma s
4T3\ me gg'.g}\gmgg* 3837\ Barc103 +37 7 wmedss 2407/ 398k wmerkd, 60 0 wmcesx
A\ wmc 41.2-p-wmc67 9% <- s .0-T-barc *
62.7~)wmc611 5.0/ baress * ‘3‘%(1) ‘ wmcgg2*42,95\evar;lcc6186l*gg-‘2‘ i 28(1) ?Vggzlgg* %'%\/W“‘ngg*
63.5 4 gwm268* ok N e 4237/l aa6]l{barcTs, & Ao ames
71.01-cfa2129 74.0-gwm312 48 9\ barc2 | &« 2370 BN Ewme26s 75.7/\barrc;]122716.1
eoTEmEt Sl sl O
SN Xyl .1/|\barc
g1 o/t wmeO12+61 g--wmc698 s ol S e
87.9--wmc673 61.4/MM\ wmc615% -2 i 88w
1003-barc3ss.1 61 SHlwme3sse,, o 00 STEMN 83.04-gwm169 108 g L swmé3
el e R I WIS £ 723 107.0Fwmc633 cfa2019
O 11t wimcC "
. B2\ 527% 79.47 ‘
103.9--barc80 * 114.0~-gwm382 %% i ‘ 3%3827* 0.8 95.3--gwm617 119.04-cfa2040
117.0--wme356 * 773/ i barcl79877 83.21-barc78 592! 123.4--gwm146*
1 7874\ wmce 787 S
114.8--barc17 126.0+-gwm356 §§"3) %wmz44*912 R mich ; 107.2-1-8wm427
31|\t barc 2T i I barc]156 *
124.1-L-cfa2219 8704 t twme153 104.3 3}l | wme621
139.9--wmc658  90.0 ‘ wmc291#96.9-Lbares? 10600/H tefa2 153 cfa2141115.0——W 142.0--wmc166 *
VN EEe P 113.0]
100.0 wmc388.2 g
108.8 barc77 * %8(5)
1265/ \lgwml14* 1309
138.0/  ‘gwm347* 130'3
1339
166.7

1o #1 2 B Graingene 2.038 4% K % | (1938t 4% BH 25 {75 E.(centi morgen, cM),
AN AR AT RN FZAFE R AL BRI 4 BR, AT R RBAE  41 [ b id 4 K.

B1 ‘FrlF & ‘Hx158 ze) % 5K SSR 47ie
Figure 1 Polymorphic SSR markets between ‘Fengkang 1’ and ‘Yangmai 158’
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Figure 2 Polymorphic SSR markets between ‘Shijiazhuang 72° and ‘Yangmai 158’
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