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Genetic Analysis and QTL Mapping of Resistance Genes for
Peanut Web Blotch

LIU Qimei*?, ZHANG Xiaoyul? ZHANG Xiaoji®3, WANG Luhuan?® BAI Donmei?® ZHANG Xin'?
(Ycoltege of Piant Protection, Shanxi Agricultural University, Taivuan 030031 *Institute of Industrial Crops, Shanxi Agricultural University, Taivuan 030031;
3College of Agronomy, Shanxi Agricultural University, Taigu 030801)

Abstract: Peanut leaf spot, a fungal disease affecting the leaves of peanut plants, can severely impact both yield and quality when it
becomes rampant. Genetic analysis and QTL mapping of resistance genes to peanut leaf spot are beneficial for guiding the
identification of disease-resistant germplasm resources and are of significant importance for guiding peanut breeding. This study
employed a high-generation RIL (Recombinant Inbred Line) population of 807 individuals derived from the cross between 'Huayu 44'
and 'DF12' to conduct genetic model analysis and QTL mapping for resistance to leaf spot. The analysis showed that the resistance to
peanut reticulostasis was mainly controlled by the MX1-A-Al model, which combined a pair of additive main genes and multiple

genes that interacted with additive and epistasis. The heritability of these main genes was 63.44%, 60.70% and 74.64% under the three
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different environmental conditions, respectively. A total of five QTLs associated with web blotch resistance were identified: ¢gDIA02.1,
gDIA02.2, gDIB07, gDIB0S, and ¢DIB09, distributed across four linkage groups, explaining 4.68%-15.91% of the phenotypic
variation. Among these, ¢DIA02.1, gDIB07, and gDIB0Y9 were consistently detected across the three environments, explaining
5.15%-9.43%, 7.62%-15.91%, and 5.24%-6.16% of phenotypic variation, respectively. Notably, ¢gDIB07 was identified as a major
QTL, indicating that peanut web blotch resistance is predominantly regulated by major gene effects. The results of this study not only
provide a basis for the accurate localization of resistance genes to peanut web blotch but also offer a theoretical foundation for the
genetic improvement of disease resistance in peanuts.
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Table 1 Statistical Results of Disease Index for Parents and RIL Population

AR (%) HH LR
Ay Parent RIL
Year 1LH 44 BRKME (%) BUME (%) P8 (%) bz A5k AR i 5 WA
DF12
Huayu 44 Maximum Minimum Mean SD (%) CV Skew Kurt
2021 90 32 100 23 72 14 19.44 0.05 0.65
2022 88 34 100 20 75 14 18.66 0.01 0.75

2023 89 35 100 25 74 13 17.56 0.21 0.94
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Fig.1 The phenotype of parents and RIL populations and the frequency distribution for disease index in the peanut RIL population
under three environments
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MX1-A-Al. X 2023 FH) A KRB OSSR L, B AMG-Al HE & PRI St & 225 K E0E oy
1/0/1/1/1 b, HRWAE SRR G TR EEZE N 0/0/0/0/0, fH45ia AIC (/MR N, fHid iRy
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Table 2 MLV. AIC values and compatibility test of candidate models for disease index in peanut RILs

GR IR R AAER B 4 AIC fH A TR
Year Candicate model Max.log likelihood value AIC value Test of goodness-of-fit
2021 MX1-A-Al -804.9806 1621.961 0/0/0/0/0
MX2-AE-A -804.9919 1621.984 0/0/0/0/0
MX2-Al-A -804.9902 1623.980 0/0/0/0/0
MX3-Al-A -801.6979 1625.396 0/0/0/0/0
MX2-Al-Al -804.9803 1625.960 0/0/0/0/0
2022 MX1-A-Al -811.1733 1634.347 0/0/0/0/0
MX2-Al-A -812.0087 1638.017 0/0/0/0/0
MX2-Al-Al -811.1715 1638.343 0/0/0/0/0
MX2-AE-A -814.9614 1641.923 0/0/0/0/0
4MG-Al -806.1232 1634.246 1/0/1/1/1
2023 MX1-A-Al -780.4100 1572.820 0/0/0/0/0
MX2-1E-A -781.3822 1572.764 0/0/0/0/0
MX2-AE-A -781.0469 1574.094 0/0/0/0/0
MX2-CE-A -782.1402 1574.280 0/0/0/0/0
4MG-Al -751.3923 1524.784 1/0/1/1/1

MX: EREF+ZIEFRAHA; A IPERUN; AL IPE EAZMERUN: AE: SINER: IE: #HIfERM: CE. HAMEH
MX: mixed major gene and polygene model; A: additive effect; Al: additive+epistasis effect; AE: accumulative effect; IE: inhabitional effect; CE: complementary
effect
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Table 3 The estimates of genetic parameters of the optimal models for disease index in peanut RILs



A IR —BrZH “hZzH
First order parameters Second order parameters
Year Candidate model
m d(da) ’mg pg h2mg (%) h2pg (%)
2021 MX1-A-Al 64.7883 71.6982 114.6488 64.9489 63.4441 35.9413
2022 MX1-A-Al 66.0337 75.4346 115.6336 73.7435 60.7038 38.7129
2023 MX1-A-Al 64.8809 71.9761 121.4204 40.1500 74.6369 24.6801

m BRI d(d): B ERBEGMPER: g FIEFRET 2 O RIIH; Wy FIEFIRIER, W ZERMEF
m: Mean of population; d(d,): Eadditive effect of the first major genes; 6%ne: Major gene variance; 6%, Phenotypic variance; h%,,: Heritability for major-gene;
h2,,: Polygenic heritability
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Table 4 QTL-mapping results of disease index in peanut RILs

HEMER  FH USRI AL E FRic X 1] X [e ¥ [l LOD fH PRV
(%)
fi7 #5 QTL (cM) Range
Year Chromosome Position Maker interval LOD value PVE Additive
2021 5.65 9.43 -0.04
qDIA02.1 A02 31 C02P5212605~C02P5303559 30.7392~31.0081

2022 4.51 7.43 -0.04




2023 2.88 5.15 -0.03

qDIA02.2 2022 A02 67 C02P96940649~C02P97016584 66.7633~67.0321 2.90 4.68 0.03
2021 8.01 15.91 -0.07
qDIB07 2022 B0O7 32 C17P124934379~C17P125267053 30.3828~38.0903 4.05 7.62 -0.05
2023 5.59 10.80 -0.05
qDIB0S 2021 B08 3 C18P123930580-~C18P124011289  32.7337~33.5402 461 7.63 0.04
2022 3.73 6.16 -0.03
qDIB09 B09 57 C19P155555990~C19P155632100 56.3745~57.1810
2023 2.89 5.24 -0.03

FER I F) 3 AN E AL QTL X AJ (B 2), 43 I A02 Betifk (] CO02P5212605~C02P5303559 Arich X [a]
B07 Jto k) C17P124934379~C17P125267053 Hric X [HIFT BO9 L tafkf] C19P155555990~C19P155632100
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Fig.2 disease index co-localized interval in peanut RILs
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