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Study on the inheritance tendency of apple resistance to brown
spot disease and resistance selection
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Abstract: [Objective] The study was conducted to evaluate the inheritance tendency of apple resist-
ance to brown blot disease(Marssonina coronarian (Ell. Et Davis) Davis) and to select the disease resistant
F, hybrids,and to provide theoretical foundation for pre-selection of disease resistance in apple crossbreed-
ing. [Method] The apple cultivars Qinguan, Fuji and F, progenies were assessed for brown blot resistance
following natural infection in the field during three successive years. [Result] Apple brown blot disease is
quantitative trait which is controlled by main gene and interacted by polygene,resistance difference is con-
spicuous between obverse cross and inverse cross; The individuals of F, spread widely,and show partial
normal distribution. The average disease index is 31. 7 and the resistance of the offspring is not good. The
rate of resistable plants is 49. 1% , the rate of high-resistance(DI<C5) plant 7. 0% , the rate of high-infection
(DI>50) plant 14. 6% ,and the threshold of eliminated deeply-resistance 14. 6% ;the correlation coefficient
of colony average disease index in different years is 0. 78 —0. 85, reaching significant difference. The resist-

ance of a majority of plants is stable,the latter of August during which disease occurs is the best time to i-
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dentify resistance of plant. [Conclusion] Apple brown blot disease accords with the rule of quantitative

trait heredity, crossbreeding has abundant resistance character, and early disease resistance selection and

elimination can advance the efficiency of breeding.
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Table 1 Standard of classification on apple brown spot disease
W RARRAE 3 BRE TR o R ) (X0 / % WEBEM B S E S bR
Value of grade Percentage of the disease spot in total leaf Severity
0 X=0.0 H-1f JC 9 BE Disease spot proportion is 0
1 0.0<-X<<10.0 93 BE T AR 5 R 1/10 Disease spot proportion is 1/10
3 10, 0<<X<<25.0 75 BRI AR (5 TR R 1/4 Disease spot proportion isl/4
5 25.0<<X<50.0 995 B T AR 5 T AR 1/2 Disease spot proportion is 1/2
7 50. 0<<X<{75.0 955 BE T B9 5 1 A 3/4 Disease spot proportion is 3/4
9 X>75.0 7 B 1 AR 5 1 T AR OK 3 49 Disease spot proportion more than half
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Table 2 Classes of resistance to apple brown spot disease
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Class Level of resistance Disease index
1 ® ¥t (HR) High resistance 0<<DI<5.0
2 15 (R) Resistance 5. 0<CDI<{10. 0
3 F147 (MR) Middle resistance 10. 0<<DI<<30. 0
4 JB5 (S) Susceptible 30. 0<<DI<Z50. 0
5

B (HS) High susceptible 50. 0<<DI<100.0
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Table 3 Resistance evaluation of F, parents
. 7 15 75 1 Disease index R R
i - - 1 1 of P A
Variety 2006 4 2007 4 2008 4E D) -evel o Phenotype
2006 year 2007 year 2008 year Average resistance
Z 5% Qinguan 15.4 17.0 16.5 16.3 A 3 F1# MR
&+ Fuji 37.8 40. 4 38.6 38.9B 4 TR S

TE < [ G R RS 5 B 7R 28 5 i 35 (P<C0. 01D

Note: Different captial letters in the same column mean significant difference at 1% level.
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Fig. 1

Distribution of average disease index of F, progenies
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Table 4 Resistance evaluation of F, generation
1y B e B Fi 40
e Level of resiste /Y S 14 J%
A st 450 e ree S mtiasisn R
The combination The average hf"ﬁ ‘&‘ﬁ' R ( P b;g A " Jovel
of parents DI of Resistance Susceptible Total ol resistable verage leve
hybrids l'() plants in F; of resistance
v ) 1 2 3 4 5 number generation
RALXEAL 27.4 a 30 73 10 124 18 385 44.7 a 5.2a
Qinguan X Fuji
B o X 36.1b 19 49 $2 118 54 322 53.6 b 4.1b

Fuji X Qinguan

TE < [ G A R/ B 7R 22 53 8 25 (P<C0. 05),

Note; Different small letter by the same column means significant at 5% level.
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Fig. 2 Temporal dynamic of apple brown disease
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Table 5 Correlation analysis of disease resistance in 2006 —2008
H A I R % / /
The Cfngmmm Iaﬁfj&f 2006 4F /2007 4F 2006 4F /2008 4F 2007 4F- /2008 4F:
ar/ . ar/ . var/ .
of parents of hybrids 2006 year/2007 year 2006 year/2008 year 2007 year/2008 year

Z 58 X & + Qinguan X Fuji
B+ X ZE 5% Fuji X Qinguan

385
322

0.854 8
0.832 9

* %

0.794 3%
0.811 6"~

0.826 9~
0.781 7~

TE o x AR A S« AR AR S,

Notes: * * means highly significant correlation, * means significant.
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