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Evaluation of Resistance to Marssonina coronaria and Alternaria mali

of Major Apple Cultivars
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Abstract: A 3-year study was conducted to evaluate the resistance to Marssonina coronaria and Alternaria
mali in the 69 apple cultivars currently cultivating in China to provide the basic data for apple disease re-
sistance breeding and China apple industry. Resistances to both diseases varied and presented most signifi-
cant differences among 69 cultivars. Most varieties expressed susceptibility or highly susceptibility, and
few varieties had resistance to both diseases. Percentages exhibiting resistance, mild resistance, suscepti-
bility and highly susceptibility to M. coronaria were 4.3%, 24.6% ., 47. 8%, and 23. 2%, respectively;
and to A. mali were 8. 7%, 23.2%, 43.5%, and 24. 6%, respectively. Among them, ‘Qinguan’, ‘Tian-
huangkui’ and Indo” presented resistant to both diseases. The correlation coefficient of resistance to both
diseases was extremely significant, suggesting that the apples contained the common resistance genetic fac-
tors to both diseases.
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Table 1 Rating of symptoms of Marssonina coronaria

and Alternaria mali
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Table 2 Ratings of resistance to M. coronaria and A. mali

e I ) IR Y
1 FPL(HR) 0.0<<DI<5.0
2 i (R) 5.0<<DI<10. 0
3 4t (MR) 10. 0<<DI<<30. 0
4 I (S) 30. 0<<DI<50. 0
5 R (HS) 50. 0<<DI<100. 0

el I 9 B TR0V T 4 %
0 0
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5 45.1~65.0
6 65.1~85.0
7 >85. 1
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Table 3 Susceptibility indices and levels of resistance rating to M. coronaria and A. mali
for major apple cultivars growing in China under natural conditions in 2008 —2010
) BES BE R
s it 9o 17 46 %% VSRR RS
2008 4F 2009 4F 2010 4F Wl FA 20084F 2009 4F 2010 4F Yyl Fn

34 5
1 #53 Coxs Orang Pippin 32.6 45.9 21.5 33.3 S 43.1 45.7 32.4 40. 4 S
2 B Kiazshi 53.2 44,7 65.7 54.5 HS 45.2 36.7 57.9 46. 6 S
3 #¥E Sansa 66.8 69.2 74.3 70.1 HS 65.8 66. 3 85.3 72.5 HS
4 IR Gala 53.5 45.7 30.2 43.1 S 40. 3 32.6 18.7 30.5 S
5  BEWH Royal Gala 31.4 16.3 18.9 22.2 MR 15.3 5.6 6.2 9.0
6 WHMEHL Regal Gala 45.8 33.9 27.1 35.6 S 32.5 24.8 16. 2 24.5 MR
7 Bk 3 %5 Shangasanhao 44,3 38.1 31.9 38.1 S 47.2 45.9 31.4 41.5 S
8 MU Yanga 36. 2 31.8 25.8 31.3 S 43.2 40. 1 20.6 34.6 S
9 B4R Fuhongzaoga 46.1 30.6 28.1 34.9 S 45.1 32.4 29.8 35.8 S

[EEREA
10 Tk Senshu 66. 1 64.5 45.9 58.8 HS 60. 3 52.6 47.4 53.4 HS
11 &+ Fuji 46. 2 32.4 20.4 33.0 S 35.2 27.4 46. 2 36.3 S
12 Hrit A Shinsekai 64.8 69.3 70. 1 68. 1 HS 67.3 61.7 67.8 65.6 HS
13 Bk Korin 48.9 45.2 29.7 41.3 S 50. 2 51.1 46. 8 49. 4 S
14 #t K% Youliangduan 18. 4 15.2 9.3 14.3 MR 15. 4 24.5 20. 1 20.0 MR
15 ‘B4 Gongqiduan 27.3 20.4 15.3 21.0 MR 30.5 28.4 18.2 25.7 MR
16 20 % Hongjiangjun 43.2 20.4 18.3 27.3 MR 32.7 17.3 14.9 21.6 MR
17 illg(flfigoio. ) 80.3 72.6 68. 4 73.8 HS 78.3 63.2 70. 2 70.6 HS
18 €% Hanfu 47.3 42.5 50. 8 46.9 S 43.6 57.2 60. 2 53.7 HS
19 4E5E Huaguan 49.1 53.2 43.1 48.5 S 44.6 46. 1 41.3 44.0 S
20 dt=} Hokuto 85.2 62.4 60.6 69. 4 HS 85.4 59.3 62.1 68.9 HS
21 W& 3% Yanfusanhao 60. 7 46. 8 52.5 53.3 HS 64.8 46.9 50.5 54.1 HS
22 R E+ Early Fuji 74.6 85.1 62.5 74.1 HS 70.3 64.2 53.1 62.5 HS
23 KRG Giant Jenifon 16. 4 14.7 8.9 13.3 MR 30.2 32.5 27.4 30.0 S
24 Yt Ralls 32.5 30.1 25.3 29.3 MR 43.8 32.5 28.5 34.9 S
25 #1% {1 Hongbaoshi 35.7 20.3 16.9 24.3 MR 35.2 26.8 16. 8 26.3 MR
26  H Megumi 36.4 27.4 19.2 27.7 MR 30.4 18.4 15.2 21.3 MR
27 B4 Xiangyanghong 25.2 10. 3 28.9 21.5 MR 28.4 10. 2 16.7 18.4 MR
28  FkHH Quijin 32.4 43.1 29.9 35.1 S 35.7 43.2 31.7 36.9 S

AER
29 4% Huayu 66. 2 50.3 44.2 53.6 HS 60. 2 54.1 46.2 53.5 HS
30 4Lk Jonathan 43.2 47.8 30.5 40.5 S 65.3 54.2 45.7 55.1 HS
31 Ek Yingqiu 65.2 53.4 48.9 55.8 HS 67.3 53.5 58.1 59.6 HS
32 Fr44: Jonagold 50.1 39.8 20.5 36.8 S 30.4 36.9 21.5 29.6 MR
33 ##4T Mianhong 32.5 28.4 15.6 25.5 MR 32.4 25.6 16. 8 24.9 MR
34 J}Ei Dianxia 28.3 16. 6 31.7 25.5 MR 32.4 17.3 30. 4 26.7 MR
35 i Mutsu 67.2 45.3 60. 2 57.6 HS 67.3 46. 8 54.1 56.1 HS
36 458 Golden Delicious 45.7 30.5 34.7 37.0 S 46. 2 34.1 30. 6 37.0 S
37  Zjd Qinguan 8.2 5.9 5.2 6.4 R 6.3 5.7 7.2 6.4
38  Z& KA Qinxing 16.3 10. 4 21.8 16. 2 MR 16. 4 27.5 34.2 26.0 MR
39 Bk Qiuxiang 48.5 41.3 47.2 45.7 S 46.9 41.3 48.9 45.7 S
40 ¥ Semel 48.2 30.5 21.4 33.4 S 34.2 24.6 15.1 24.6 MR
41 M4 %+ Pink Lady 46.6 30.2 34.1 37.0 S 45.2 31.3 36.3 37.6 S
42 5%k Dailv 28.4 36.8 50. 2 38.5 S 45.2 50. 3 55.1 50. 2 HS
43 #£4% kuihua 53.6 30.1 43.6 42.4 S 46.7 36. 8 39.1 40.9 S
44 EHIP Yueshuai 35.9 28.1 21.5 28.5 MR 36.2 26.9 24.8 29.3 MR
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bIES
45 A — Sekaiichi 64. 2 69. 2 53.2 62. 2 HS 65.3 53.1 57.9 58. 8 HS
46 JEUI Delicious 46. 2 43.7 39. 2 43.0 S 47.8 46. 1 38.7 44,2 S
47 %i:s Delicious 45.9 40. 8 30. 1 38.9 S 65. 2 44,9 50.5 53.5 HS
48 41 A& Starking Red 46. 2 29. 4 30. 1 35.2 S 54.3 35.7 40. 7 43.6 S
49 B4l & Starkrims 38.4 30. 4 45.7 38.2 S 36. 8 30. 2 46.5 37.8 S
50 #EJX Yanfeng 45. 2 48.3 40. 1 44.5 S 45.6 50. 2 31.7 42.5 S
51  #E5% Yanguang 43.6 42.4 36. 8 40. 9 S 46. 3 45.2 30. 4 40. 6 S
52 BJR Empire 70.5 65.9 60. 2 65.5 HS 56.3 47.2 39. 1 47.5 S
53 #E Newtown Pippin 31.2 33.6 18.3 27.7 MR 32.6 27.3 18.9 26.3 MR
54  H# Tolman Sweet 28.3 35.8 37.1 33. S 24.6 31.3 35.2 30. 4 S
HHEER
55 7§ %% White Pearmain 42.1 34.1 19.3 31.8 S 44,8 35.7 26.9 35.8 S
56 %% Toko 46.9 40. 2 44. 8 44,0 S 44.3 38.2 42.4 41.6 S
57 MU Granny Smith 43.9 60. 2 30.1 44,7 S 42.3 37.1 32.4 37.3 S
58  EJF Indo 16.3 5.9 4.3 8.8 R 15.3 5.4 4.2 8.3 R
HER
59 it # #t Tianhuangkui 7.8 4.5 9.2 7.2 R 7.9 10. 4 11.6 10.0 R
60 JHEH—* Matol 37.8 46.3 56. 9 47.0 S 30. 6 43.7 54.1 42.8
61 EPi5 Telamon 11.9 20.7 30. 8 21.1 MR 7.3 16.9 24.1 16. 1 MR
62 X% Jiguan 29.3 10.2 14.6 18.0 MR 15.7 4.8 7.2 9.2 R
63  #)% Summer Pearmain 21.5 14.3 7.9 14. 6 MR 13.1 5.1 4.7 7.6 R
64 ¥4 Tsugaru 40. 2 46. 9 33.7 40. 3 S 35.2 30. 1 17.9 27.7 MR
65 £ 85 NY543 45.2 58.3 71.5 58.3 HS 46. 8 57.3 65.3 56.5 HS
66 kKKK Cameo 53.5 42.1 30. 4 42.0 S 46. 6 35.7 27.9 36. 7 S
67 &% Ben Davis 47.3 43.2 45.9 45.5 S 45.7 43.2 30. 6 39.8 S
68  fii Mclntosh 67.3 60. 2 45.9 57.8 HS 66.3 60. 2 50. 3 58.9 HS
69 14l Wangshanhong 65.3 62.5 49. 8 59. 2 HS 53.1 43. 4 30. 1 42.2 S
T4 FEAFRWHARGEZANEBHFNIRAREREEESITER
Table 4 Variance analysis of susceptibility indices of M. coronaria and A. mali among cultivars in the series
R [ER A PN AEFR 4 7 T & HHEER
HHEEd ) 8 12 5 4 10 7 3
M7 2 (SSHM 4 836.313 6 14 737.136 5 831.393 4 1.877.162 6 5931.772 0 2723.382 8 2 524,782 6
¥y 22 (MSHM 604. 539 2 1228.094 7 166.278 7 469.290 7 593.177 2 389. 054 7 841.594 2
FM (g 7.436 0% * 14.549 0* * 2.856 0~ 4,020 0% 7.498 0% * 8.882 0%~ 8. 111 0%~
M2 (SS)HA 7105.563 7 11 095. 990 0 809. 371 2 3079.577 4 5819.161 8 1.016. 869 6 2 071,256 7
¥ 2 (MSHA 888.195 5 924. 665 8 161. 874 2 769.894 3 581.916 2 145,267 1 690. 418 9
FA 10.029 0% * 14,702 0% 2.876 0* 12.175 0% * 11.268 0% 2.015 0% 18.230 0% *

M BE (Marssonina coronaria) 3 A B 595 (Alternaria mali) ; B A,

Table

F5 ERmMAEEHRE SR SHF
PR X S (2008—2010 £)
5 Correlation coefficients of average susceptibility indices

to M. coronaria and A. mali between individual

x6 ¥REMEBRHSHR AR EEXE

Table 6 Correlation between M. coronaria and A. mali

LEPSES18

2008 2009 2010

r 0.896 5~ 0.883 2"~ 0.872 8"~

2008/2009 2008/2010 2009/2010
™ 0.856 1"~ 0.758 0 * 0.810 1~
rA 0.869 8" * 0.775 6" * 0.856 0" *
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