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Abstract: Thousand kernel weight (TKW) is an important factor affecting wheat yield. This trait has a high herita-
bility and can be effectively improved by molecular marker-assisted selection. In order to explore more quantitative trait loci
(QTLs) closely related to TKW of wheat for marker-assisted breeding, the recombinant inbred line (RIL) population was
prepared by using the large-scale promotion variety Yangmai 158 in the middle and lower reaches of the Yangize River and
the introduced variety Xifeng. The genotype of the RIL population was analyzed by 55 K chip technology, and the QTLs af-
fecting the TKW of wheat were preliminarily mapped by combining the three-year TKW phenotypic data of the population.
The results showed that a total of 22 repeatable QTLs were detected, which were distributed on 20 chromosomes, of which

12 QTLs were found only in two years. Ten QTLs could be

7S B HA - 2024-06-25 detected repeatedly in three years, which were stable
HATE . HE/NEFWAAR ST H (CARS-03-57) ; IT1 45 T 5 QTLs. Ten stable QTLs were located on nine chromo-
W& 215 B ( BE2021375) ; VLI RV FHE A 320157 5% somes, including 1B, 2A, 4A, 4B, 4D, 5A, 5D, 7A
£TIH[CX(19)1001] (two QTLs) and 7D. Among them, QTLs on 4B, 5A,
TEHE BN AT (1968-) 3 TTH24bN + 5T 51, F 8N 5D, 7A and 7D were newly discovered QTLs related to
INEBALBERISE, (E-mail ) mpzhou2000@ 163.com TKW. Among the stable QTLs, nine QTLs were derived
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from the high TKW parent Yangmai 158, and one QTL was derived from the low TKW parent Xifeng. Stable QTLs located

on chromosomes 4B, 4D, and 5A, with phenotypic explanations exceeding 10.0% in all three years, were the major QTLs,

and the traits increasing TKW were all derived from the parent Yangmai 158. These QTLs can play an important role in im-

proving wheat TKW through marker assisted breeding in the future.
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Table 1 Thousand kernel weight of recombinant inbred line population and its parents

o AT HRE(g) A ALFRHETRE
PR % 158 B/ME(g) BRfE(g) FHME(e) P B TR JE
2017 4F: 37.62 48.53 29.94 52.26 40.00 0.22 -0.21
2018 4F 39.47 51.07 34.39 52.96 42.11 0.50 0.30
2019 4 40.37 50.22 33.63 56.93 43.86 0.06 -0.31
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Table 2 Analysis of the quantitative trait loci associated with thousand kernel weight in wheat
2017 4 2018 4F: 2019 4F
QL &% . %?(ﬁ{)ﬁﬁ . %ﬁif)\iﬁ QTL K LOD 3?%?& s LOD ?i’%%% s LOD ﬁ}?ﬁ e
(%) BN (T%) RN (f%) BN

QTKW jaas-1A  12.72~14.04 581.83~582.66  AX-110394989~AX-109346246 242 4.1 081 - - - 328 55 1.02
QTKW jaas-1B  76.96~80.36 657.18 AX-110578323~AX-111592977 246 42 082 340 58 087 373 62 1.09
QTKW jaas-1D  44.50~57.05 2.94~72.44 AX-110429596~AX-109384599 323 69 118 315 50 080 - - -
QTKW jaas-2A  67.61~76.70 608.87 AX-109622666~AX-109290429 522 86 108 377 64 091 238 40 0.88
QTKW jaas-2B  43.09~51.17 81.40~134.24 AX-111534641~AX-110673669 289 49 089 237 41 073 - - -
QTKW jaas-2D  23.07~24.30 617.64~619.31  AX-108858130~AX-111576783 354 59 097 324 55 084 - - -
QTKW jaas-3A.1 138.74~14398  23.19 AX-110941705 ~ AX-108954219 - - - 460 82 -203 342 58 -210
QTKW jaas-3A.2 144.67~14539  20.00 AX-111574256 ~ AX- 111449972 - - - 308 51 -122 252 42 -135
QTKW jaas-3B  30.66~33.65 26.21 AX-109612490~AX-109988875 436 98 142 403 90 1.4 - - -
QTKW jaas-3D  0.43~15.87 153.08 AX-110555702~AX- 108951432 - - - 264 45 077 228 38 0.86
QTKW jaas-4A  96.34~109.80 621.78 AX-109456475~AX-111479307  2.12 42 088 298 56 092 298 5.1 0.98
QTKW jaas-4B  39.00~39.13 414.05~426.13  AX-111487821~AX-110020293 682 11.0 133 893 144 137 1086 169 1.80
QTKW jaas-4D  100.08~100.64  132.96 AX-109519900~AX-108920279 654 133 165 973 19.1 172 1049 182 1.95
QTKW.jaas-5A  43.93~44.85 29.74~30.86 AX-111472634~AX-109937099 825 134 146 645 107 117 665 108 143
QTKW.jaas-5B  22.26~22.49 38.39~40.56 AX- 108881152~ AX-109981797 - - - 427 72 09 266 44 0.92
QTKW.jaas-5D  143.84~149.48  45.21 AX-111159274~AX-94426668 475 86 124 429 79 104 284 49 0.98
QTKW.jaas-6B  91.23~94.15 184.62 AX-111683522~AX-111688542 296 62 111 - - - 251 55 1.29
QTKW.jaas-6D  114.62~114.77  457.28 AX-111143770~AX-110833215 - - - 367 62 090 292 49 0.97
QTKW jaas-7A.1 109.34~109.35  84.31~84.32 AX-109822272~AX-111495047 2777 44 -138 3.64 61 -146 279 45 -152
QTKW jaas-7A.2 115.08~117.25  80.84 AX-111587421 ~AX-109600915 443 77 113 261 44 076 323 54 1.00
QTKW jaas-7B  120.39~120.63  741.98~744.39  AX-111569563~AX-108907713 464 77 111 313 53 083 - - -
QTKW jaas-7D  127.05~129.01  77.18 AX-94618504 ~ AX- 4723060 605 131 162 28 64 1.02 331 76 1.34
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Fig.1 Distribution of stable quantitative trait loci related to thousand kernel weight on chromosome 1B, chromosome 2A, chromosome

4A, chromosome 4B and chromosome 4D
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Table 3 Effects of the stable quantitative trait loci on thousand kernel weight of recombinant inbred line population

2017 4ETAIEE (g) 2018 4 TR (g) 2019 TR (g) TR (g)
ot oh Fer oh Rt oh R A R
FHLQTL 42.32 37.06 44.29 39.23 46.58 41.35 44.40 39.21
FRL QTL+H AT E QTL 45.57 36.38 43.83 38.98 47.56 42.07 45.65 39.14

F58% QTL: QTKW. jaas-4B . QTKW. jaas-4D . QTKW. jaas-5A; H: 4 Fa & QTL: QTKW. jaas-1B, QTKW. jaas-2A . QTKW. jaas-4A . QTKW. jaas-5D |
QTKW.jaas-7A.1 ,QTKW .jaas-7A.2 ,QTKW .jaas-7D

TaNAC100 %5 TR BEAH G L, [T RGE T 13 QTKW.jaas-2A {7 T 608. 87 Mb i & , 5 McCartney
A5 T RLE A SEH QLI AR KB AFY AR SN KB QTL v E 4R, Al fiE
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