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Abstract: To explore and establish a method for rapid analysis of genetic structure and genetic basis of
important traits based on 0. 1K prospect and 16K background arrays, a new wheat line Xinong 302 and
its parents Xinong 865 and Bainong Aikang 58 were subjected to disease resistance identification dur-
ing seedling stage and adult stage, respectively. The resistance characteristics of Xinong 302 and its
parents to stripe rust were analyzed, and the wheat 16K background array was used to genotype Xi-

nong 302 and its parents. Based on the differential SNP loci of 16K array genotypes between parents,
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the genomic segments of Xinong 302 from both parents were counted to determine its genome struc-
ture. Xinong 302 and its parental lines were genotyped by wheat 0. 1K prospect selection array, and
the genetic loci of stripe rust resistance inherited by Xinong 302 were determined, and the genetic ba-
sis of stripe rust resistance of Xinong 302 and the important trait-related genes/QTL loci contained in
Xinong 302 were clarified. Xinong 302 showed weak resistance to CYR32 and CYR34 at seedling stage
(IT=6), and highly resistance at adult stage under field conditions (IT=1, DS<{5). The genetic
contribution rates of Xinong 865 and Bainong AK58 to Xinong 302 were 64. 28% and 30. 22% , respec-
tively. Xinong 302 aggregates multiple excellent genes/QTL loci from both parents, including multi
resistance genes Lr27/Yr30/Sr2/Pbcl and their epistatic interaction genes YrFDCI12/PbcFDCI2 , re-
sistance loci QYrak58. nwafu-7BL and QYrqin. nwafu-2AL, resistance loci QFhb. hbaas-5AS and QF-
hb. hbaas-5AL, dwarf genes Rht-2, Rht-8 and QPht/Slcau-2D. 1, and thousand-grain weight locus
QGI-4A, among other important trait related genes/QTLs. This indicates that 0. 1K prospect selec-
tion and 16K background arrays can be applied to analyze the genomic structure and genetic basis of
important traits in new wheat varieties (lines). There is a significant difference in the genetic contri-
bution rate between Xinong 865 and Bainong Aikang 58 to Xinong 302, with the genetic contribution
rate of Xinong 865 being about twice of Bainong Aikang 58. Xinong 302 aggregates multiple excellent
genes/QTLs related to important traits such as resistance to stripe rust, scab, dwarfism, and thou-
sand-grain weight from both parents.
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Table 1 Genetic contribution from Bainong Aikang 58 and Xinong 865 with SNPs to Xinong 302 on 21 chromosomes

v ?\%#Fﬁﬂ ;:jfle:;ss Bainong Aikang 58 § B{Liz;%s Xinong 865
Chromosome dif[(;e(r)ni:ftf:)lci No.*oifld;&g‘remial < *HX‘T@V?}Q No.*ojifldxélzg‘remial N *HXT@H?K
loci Contribution rate/ % loci Contribution rate/ %
1A 359 119 33. 15 222 61. 84
1B 306 11 3.59 291 95. 10
1D 11 3 27.27 1 9.09
2A 551 6 1.09 544 98.73
2B 513 75 14.62 369 71.93
2D 86 71 82. 56 14 16. 28
3A 188 6 3. 19 173 92.02
3B 893 638 71. 44 254 28. 44
3D 52 4 7.69 46 88. 46
4A 137 2 1. 46 112 81.75
1B 200 11 5.50 185 92.50
4D 64 7 10. 94 Y 89. 06
5A 371 10 2.70 342 92.18
5B 450 189 42.00 247 54. 89
5D 30 11 36.67 18 60. 00
6A 298 40 13.42 233 78.19
6B 706 523 74.08 76 10. 76
6D 48 3 6.25 44 91. 67
7TA 125 32 25.60 79 63. 20
7B 302 0 0. 00 302 100
7D 42 1 2.38 40 95. 24
A genome 2029 215 10. 60 1705 84.03
B genome 3469 1447 41. 71 1823 52.55
D genome 333 100 30.03 220 60.07
Bt Total 5 831 1762 30. 22 3 748 64. 28
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Table 2  Stripe rust response of Xinong 302 at seedling and adult plant stages

T Seedling stage

AR E Adult plant stage

2020—2021 4EMp IR 2021 —2022 4E 0 2021 —2022 4F VT

2021—2022 4 5 FH

o Yangling in Yangling in Jiangyou in Guiyang in
Material CYR32 CYR34 2020—2021 2021—2022 2021—2022 2021—2022
P B WE b RWOE bl emE  did
Severity/ % Resistance Severity/ % Resistance Severity/ % Resistance Severity/ % Resistance
% 169 Mingxian 169 9 9 100 S 100 S 100 S 100 S
/ME 22 XiaoYan 22 8 9 100 S 90 S 90 S 100 S
P& 302 Xinong 302 6 6 1 R 10 R 0 R 1 R
PG4 865 Xinong 865 9 4 1 R 10 MR 5 R 10 MR
HARIEPL 58 Bainong Aikang 58 0 2 10 R 60 MR 20 R 60 MR

B AR B O SO . R s MR 7T 5 S B0

The tested values at seedling stage are infection type. R: Resistance, MR:Moderately resistant; S: Susceptible.



« 58 - # K F W

2 45 %

2.3 AR REFEATERZHEERREI

R [ PR 8 R, PE AR 302 1 Bk v AE =
AR A AL JE B A 74, 00~81. 00 cm, i 3
T EARED 58, 54 865 WA W FH X F, UL
BIVE ¢ 302 HAT A X BEAR MR 5 (R 4) 5 P 4k 302
MR NER R A B E ST A RED 8.5
VA 865 [H] [y FE K T b 3 25 535 VE AR 302 Y FE 4L
FEH DA W T E AR 58, 75 M FH A B
o TG4 865 RNE AR L 58, FE A R IR 85
W5 XOCETE B 25 5 TE R 302 /NERTE R
B 3 T ARIE B 58, FE A e AN R BH A B
TG i 3 25 S TR 302 B RORLELAE T B BB P
S T HAREY S8 B AT h W35 T
A 865 FIEH AREEPL 58 VU4 302 BT R EEMH
FIRE B PR 85E vh 55 WoR 38 T W 35 25 5 FE 9 S IR IR
rp ok AT R P AR 302 117 R 7E e P
PBE b i 308 T 0% TR B F g % A T RUE
ZIE) . ZR Bk . /N R R A 302 B AH X
FHARBR = BRI /N ORI BRSO B i A
S T A REEL 58,
2.4 BARICHEERZERCLISH

P4 302 MY ZLAR MR R EALHE B (S
B IS L UM IR ) L (bR R
BT RLED ML, ARPE/NEZ 0 1TK Fir st A i
K 4 5 (% 4), P94 302 & A Ll siLe27/
Yr30/Sr2/Pbcl . Lr67/Yr46/Pm46/Sr5, PL 5 5

W DL S QYrgin, nwafu-2AL . YrFDCI12/Pb-
cEDCI12, ¥t 77 5 % i QFhb. hbaas-5AS . QFhb.
hbaas-5AL % FF 3£ A Rht-2 . Rht-8 F1 QPht/SI.
cau-2D. 1, VN B TR BEA HQGI-4A 3 10 M~
BEMEARAR AL R0 5

APV 302 FILEAMBUA SRS
Br (3R 2), P4 302 1 5 B bR A Ho s P = i A Ak
BP0 58 P4 865 T A B AN IR B 17 i 2R A
3. VHA 302 FIPE A 865 R & A Q Yrgin. nwa-
fu-2AL YrFDCI12 U X ZHiA5i s Lr27/Yr30/Sr2
EAPUASIR (R O T AR R 58 £ K
FIE AT BTS00 0 80, BEWTPU AR 302 (B M A7 s
QYrqin. nwafu-2AL . YrFDC12/PbcFDCI12 Hl
Lr27/Yr30/Sr2/Pbcl K5 T EA PR 865,
THEHAREC 58 X R F5 N R4 F WIPUR I, Ui
Wl E R EEDT 58 5 A HA AL 45 7E 0. 1K i &
SRETRPUEERER . B TiH#F -2 HE 0. 1K
IS0 ARG I &5 1 DL R P A% 302 B BT 2R 1
RO 7 EIRPUAA G/ QTL & i 5 A 21
B, X a4 302 5 R A [ R IEDL 58 FIPE K 865
B25 5, g8 W B R . QYrqgin. nwafu-2AL (703~708
Mb) . YrFDC12/PbeFDCI12-4BL (622. 0~ 634. 3
Mb) Ml Lr27/Yr30/Sr2/Pbcl-3BS (4. 3 ~ 9. 1
Mb) i X B )3k A P 4% 865,QYrak. nwafu-
7BL (718.3~721. 4 Mb),Yr6-7BL (709 Mb) iy
FENLIX Bk A SEA A A EDT 58(El 2) .

R3 AR EEFAFERZHERSE T

Table 3  Statistical analysis of the agronomical traits in Xinong 302 and its parents

o B B KA AL INEEEL Teopr $k 735 K TR e
Envi oo it Material Spike number Spikelet Kernels Plant Spike 1 000-grain Grain yield/
pyironmen atenia persquare meter number per spike per spike  height/cm length/cm  weight/g (kg « hm™?)
L 7 302 348a 18. 33a 41.00a 74.00a 9.77a 44.00c 5 732.69b
Qingdao Xinong 302
Qﬁf;?ms 304a 17. 67ab 39, 00a 72. 33a 9. 83a 149.66a 5 915.30a
E‘;ﬁfgﬂgimg - 299b 15.67b 32.00b 65.67b 8.90a 47.67b 5 090. 26¢
e PiAR 302 420a 20.33a 49. 00a 75.67a 9. 87a 43.68a 8 794. 38c
Yangling Xinong 302
Eﬁf;g% 1484 19. 67a 44, 00b 77.67a  10.33a 49.30a 8 993.38a
Eﬁfﬁﬂiﬁmg . 407a 19. 00a 45.67b 69. 00b 9.10b 47.06a 8 557.50b
R 7 302 354a 18.00a 45. 33a 81.00a 8.60a 41.57a 8 609. 00a
Nanyang Xinong 302
|~
Eﬁngsé% 320b 18. 67a 43. 00a 81. 67a 9. 83a 47.93a 9 259.50b
FARRE S 58 322b 18.33a 42.33a 73.00b 8.73a 15.69a 8 557.50¢

Bainong Aikang 58

I 51 BB IR AN ) B 7R 7] — BRI T R R Rl (RO [ 7E 0. 05 K B2 57 3%,

Different letters after the values within the same columns indicate significant difference among tested cultivars (line) at 0. 05 level.
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PO 302 i X FRARL (74, 00~81. 00 cm) »
Hz LR HAEE, @it o, 1K J7 5.8 &, 7
K 302 5 HAREDL 58 [FIBF & A B S BF RA-2.,
Rht-8, 5 V54 865 [a] i 7 4 % #F 3 [ QPht/SL.

cau-2D. 1, P94 302 M T RLHE 2l 41. 57 ~44. 00
g, P 302 K H AR [R5 A 5 TR0 5 A O 7
HQGEA (120~140 Mb), XUt TE A 302 A
TXOCEMBFE A TR E SR (K 2).,

F4 ARICEFAVOIKESEHEVER
Table 4 Result of Xinong 302 and its parents by 0. 1K prospect array

Pk RIN/QTL UARERES HAREED 58 P4k 865 Pk 302
Traittype Gene/QTL Chromosome Bainong Aikang 58 Xinong 865 Xinong 302
L Lr46/ Yr29/Pm39/Sr58 1BL
Multipl

it Lr27/Yr30/Sr2/ Phel 3BS + -
Lr67/Yr46/Pm46/Sr5 4DL + +
Lr34/Yrl18/Pm38/Sr57 7DS
SRR B Yri7 2AS
Stripe rust .
resistance Yr26 1BS
Yr75 7TAL
Yr78 6BS
Yr80 3BL
Yr82 3BL
QYrqin, nwafu-2AL 2AL + +
QYrhm. nwatu-2BC 2BC
QYrqin. nwafu-2BL 2BL
QYrsn. nwatu-3DL 3DL
YrFDC12/PbcFDC12 4BL + +
B PP Pm2a 5DS
Powdery mildew
resistance Pm21 6AS
A QFhb, hbaas-1AS 1AS
Scab resista
cab resistance Qfhb. caas-3BL 3BL
QFhb. hbaas-5AS 5AS —+ -+
QFhb. hbaas-5AL 5AL —+ -+
QFhb. caas-5AL 5AL
-4 5 e Pk Lr2l 1DS
Leaf rust .
resistance Lr37 2AS
Lr68 7BL
& I 25 9 BT 7
Mosaic virus Shwm-1 5DL
resistance
TaSdr-Al 2AS +
R Stk TaAFP-B 2BS
Spike sprouts
TaMFT-3A 3AS
e Rht-1 4BS
Plant heigh
ant height Rht-2 DS + +
Rht-8 2DS + +
QPht/SL cau-2D. 1 2DS + +
L TaCwi-Al 2AL
TR
1 000~ TaSus2-2B 2BS
grain weight
QGI-1A 4AS + + +
iR Quality PinB2 7BL

CHTREAEZLA .

“+” indicates the SNP exists.
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BT /N2 1 1 SR AR 11 3 4% g )R B 2 PR
158 % S Al 1 BIF 5 8 B T v 3 A 0
f] 1k 3 PR 2 0 ), rh 4558 Y 35K 55K
90K (660K ) (820K A FE A itk F il 7 . A K ik
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A ELEIR RS G I H/QTL # 17
R 5 53 015 e J » 45 A PR 302 SEAR H R BB
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FEH/QTL B 5 R 21 X BE 1 35 AR SR U8, I 28
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