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Genetic analysis of resistance to web blotch in peanut
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Abstract: Web blotch is one of the most important diseases in peanut, which seriously affected the yield and
quality of peanut. To explore the genetic mechanism of peanut web blotch resistance and to facilitate breeding resis-
tant peanut cultivars, the major gene plus polygene mixed inheritance model was applied to analyse the genetic mod-
el of peanut web blotch resistance in the F,,populations derived from the cross between Yuhua 22 and Jinong 99.
Results indicated that the resistance to peanut web blotch followed the one major gene of additive—dominant model.
Under this model, the heritability of lesion proportion and disease index were 76.72% and 65.45% respectively, and
the additive effect values (d,) of the major gene was 8.11 and 21.95 respectively. The study provides a theoretical ba-
sis for breeding resistance peanut variety to web blotch.

Key words: peanut; web blotch; genetic analysis; major gene plus polygene inheritance model
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Table 1 Variation of lesion proportion and disease index in the F, ; populations

derived from Jinong 99 and Yuhua 22

He& HEk Trai S]] PrifE2E A5 R AL I PN] e/ ME g i P
’ . Lrait
Combination Mean SD CV /% Max Min Kurt Skew
o BXE Ir AR L A7)
. 0.08 0.07 83.18 43.43% 0.61% 5.33 2.13
TR 99X AE 22 Lesion proportion
Jinong 99X Yuhua 22 VR R
46.35 19.15 41.41 100 13.33 0.55 0.96
Disease index
A 80728 0120 B
& g ; = F0.024
60 4 B = F 0.096 o o
2 . _304 2% N« -0.018
: . - 00722 & {2 2 N E s
é‘4()' (\I(: =} E oy = *B%{‘»: v
= =3 T g a
20 s L0.024 10 £'<I - 0.006
0- . . . : . ' = = 0.000 0- . . . . . - 0.000
0 5 10 15 20 25 30 20 40 60 80 100
1 ER99&TE 22 F, B E L £ MBHRR BT E AL (A) FIfRIEIE 4L (B) KSAZE 516 (HER ) BUE G2 (4K S99 (BLk)

Fig.1 Frequent (column), mixed (red line), and component (black line) distributions for lesion proportion (A) and disease

index (B) in F,; populations derived from Jinong 99 and Yuhua 22

F2 HERIYBIE22F, BT WBRRBEER LA E 2
Table 2 ANOVA of lesion proportion F,; populations derived from Jinong 99 and Yuhua 22
5 KR Source of variation sS df MS F P-value F erit
H % Repeat 1219.917 2 609.9587 1.489915 >0.05 3.011152
K Z (6] Family 233022.8 220 1059.195 53.23742 <0.001 1.216469
12 Error 7281.819 366 19.89568
A Total 240304.6 588
R3 ERIIBEL2LF, BELENBRHREERNTEDN
Table 3 ANOVA of disease index in F,;, populations derived from Jinong 99 and Yuhua 22
5 55K Source of variation sS df MS F P-value F crit
T Repeat 0.014496 2 0.007248 1.682093 >0.05 3.011152
K Z (] Family 2.45319 220 0.011151 52.56082 <0.001 1.216469
172 Error 0.077648 366 0.000212
S Total 2.530838 588
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Table 4 Log Max likelihood value and AIC value for segregation analysis of each genetic model

- e KSR PRECMLY log max likelihood value AIC{H AIC value

Viodel SR BT L L 1] VEACECE S 93 B AR EL A7) eliEiy
Lesion proportion Disease index Lesion proportion Disease index

IMG-AD -623.761 -931.842 1255.522 1871.685
2MG-AD -623.759 -931.842 1259.519 1875.685
2MG-ADI -622.358 -929.565 1264.716 1879.129
0MG -702.92 -968.372 1409.841 1940.743
IMG-A -702.923 -968.377 1411.847 1942.754
2MG-EA ~702.925 -968.374 1411.849 1942.748
IMG-EAD ~702.92 -968.372 1413.841 1944.744
IMG-NCD ~702.92 -968.372 1413.841 1944.744
2MG-CD ~702.921 -968.372 1413.841 1944.745
2MG-A -702.923 -968.386 1413.847 1944.771

TE:MG: R DI A IR s D s 1 AR B A 98 2 N G s AD < I — S A%0N 5 ADL: Itk — M- AR s EAD - 55 b P

CD: 584 WM s NCD : 17 7] 5 4 Ve

Note: MG: Major gene model; A: Additive effect; D: Dominance; I: Interaction; E: Equal; C:Completely; N: Negative; AD: additive—dominant; ADI: addi-

tive=dominant—interaction; EAD: additive—dominant—epistasi; CD: complete dominance; NCD: negatively complete dominance
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Table 5 Adaptability test of the optimal genetic models in F, ; populations

PEAR Trait AL Model U’ U; Uy nW’ Dn
SEBET R IMG-AD 0.0595(0.6214) 0.0596(0.6213) 0.0000(0.9492) 0.9010(0.3812) 0.0621(0.3552)
8 2MG-AD 0.0595(0.6214) 0.0596(0.6212) 0.0000(0.9491) 0.9008(0.3813) 0.0621(0.3554)
Lesion proportion
2MG-ADI 0.0183(0.7131) 0.0206(0.7046) 0.0001(0.9264) 0.8582(0.6849) 0.0542(0.5255)
. IMG-AD 0.0000(0.9635) 0.0001(0.9227) 0.1022(0.5718) 0.0033(0.8326) 0.0391(0.8741)
i A
bi o 2MG-AD 0.0000(0.9635) 0.0001(0.9227) 0.1023(0.5717) 0.0033(0.8328) 0.0392(0.8734)
isease index
2MG-ADI 0.0000(0.9869) 0.0000(0.9874) 0.0000(0.9999) 0.0006(0.9916) 0.0271(0.9956)
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Table 6 The estimation of genetic parameters for the optimal genetic models in F,, populations
" — 24 1§
2N e ,
First order parameters Second order parameters
Traits Model
m d,(d) d h,(h) h, i Jab I 1 Uzmg hzmg 1%
L IMG-AD 13.8 8.11 -8.11 28.52 76.72
Joa BEII AR 1L
2MG-AD 1343 755 1.44  -10.62 1.15 28.53 76.77
Lesion proportion
2MG-ADI  9.78 4.52 452 -6.78 -12 4.52 -1.2  -226 346 30.52 82.11
N IMG-AD  60.84 21.95 -21.9 246.23 65.45
o 17 4 £
2MG-AD  59.84 2044 417 -28.7 3.12 246.55 65.53
Disease index
2MG-ADI  49.06 18.58 10.32 -19.58 -4.57 1031 -457 721 15.86 310.25 82.46

VE o A BRI ME 5 d ()5 1% S 6P A I 00 5 o, B 2 68 32 B R (9 I 2800 5 b (h)SF 1% 32 B BRI 14 S PE80RE 5 b« 55 2 % 32 B R 4 b 80N 5
PRISKT R DRI AR DI P o P AR08 — %o 2 i PRt 5 5% S R R b P B VRO 5+ 365 %o 3 i PR 5 — 3% S R R dd P B VR0
2% FEER M X B 507 IERA% 7 28507 (%) FEER %

Note: m: mean of population; d (d): eadditive effect of the first major genes; d,: additive effect of the second major gene; h : dominant effect of the first

major gene; h,: dominant effect of the second major gene; i: additivexXadditive interaction effect of major gene; j ,: additive effect of the first major genex

dominant effect of the second major gene; j, : additive effect of the second major genexdominant effect of the first major gene; I: dominantXdominant in-
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