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Evaluation of the resistance of main walnut varieties in
Yunnan province to Alternaria alternata
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Abstract In order to provide the basis for breeding of resistant varieties and controlling of leaf blight disease of
walnut. In the experiments, the disease spot area and disease index were obtained by field investigation and in
vitro evaluation inoculum method, then cluster analysis was used to analyze the disease spot area data of field in-
vestigation and in vitro evaluation. Combined with the disease classification standard, the disease resistance of 37
walnut varieties planted in Yunnan to Alternaria alternata was comprehensively evaluated. The results showed that
the lesion did not appear on the leaves of ‘Hickory walnut 17, and ‘ Xiaoyuanguo walnut’showed the minimum le-
sion area of 5.05 mm?*, while the ¢ Yuanboluo walnut 2’ had the largest lesion area of 887.68 mm’. Cluster analy-
sis by Ward least deviation square sum method and Euclidean distance indicated that the results of clustering were
in good agreement with the results of inoculation and field investigation. By component analysis of field investiga-
tion and in vitro leaf-inoculation, the 37 walnut varieties can be divided into 13 resistant varicties, 15 middle resist-
ant varieties, 7 middle susceptible varieties. and 2 susceptible varieties.
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Table 1 Information of main walnut varieties in Yunnan province

5 FhAh B /4| 75 A W% /4F

Number Variety Age ||[Number Variety Age
1 KRRk 1 12 20 5 % 1 12
2 KRR 2 15 21 [F % 2 11
3 Kzt 3 10 22 i -5 11
4 RAuAzpk 4 13 23 PPN 11
5 L wN! 15 24 Jert /IR 11
6 /NI 13 25 a5 15
7 ARk 10 26 Ve = 15
8 A0 5 %Ak 14 27 W= 15
9 IINBEE AR 13 28 HIL—5 15
10 =&k 12 29 ey ioay /| 14
11 =tk 2 11 30 =Ttk 2 12
12 Ty etk 11 31 Pay el 13
13 IR Bk 13 32 73 90301 10
14 KA TRAZHBE 11 33 Zo#T 90303 10
15 #L 343 10 34 ZH7 90306 10
16 iR 10 35 KA 11
17 B 2 5 10 36 AN 13
18 iR E 10 37 Uty 12
19 NEES 12

1.2 AHix

1.2.1 H[EHAE

2017 42018 4 F A% Mk - 3 A A0 00 3 L
SRR e ) A6 3 R R B B L 7 L 9 55
AR b o A i 1t 0 A A M I Ak g T i) 9 9K A g
A, B AP BCR A FCFRIER) 10 B, BRI 5
ARPURGAL 4 D5 1) A EF 10 7 i 8 A Al g T
AR IR DL o BRE AR BETE AR L R/ B R
S5 SR 5E SOEE DN 2 B B ST A SR
AR I 8 A TR AR (EL R 1 5

MO
sttt — S AL HBELIRO 1,

T O AR TES B 7S TR A T B 1Y 23 b
e FHA BOAN .

R 2 AZBRA R E EE & 5 RAR A
Table 2 Classification standard of walnut leaf blight

disease by field investigation

%3] AR
Grade Symptom
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1 %% 1st grade

2 %% 2nd grade

3 2% 3rd grade

4 2% 4th grade
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Table 3 Classification standard of walnut leaf blight
disease by in vitro leaf-inoculation
o S
Grade Symptom
0 %% 0 grade TN IE
1 2% 1st grade P BRE T R o T AR5 %6
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Table 4 Filed resistance of different walnut

varieties to leaf blight by field investigation

75 A IRIRizR Bk
Number Variety Disease index Resistance grade
1 Kbk 1 2.5 P R
2 =5k 2.5 P R
3 waR—5 2.5 P R
4 Kbk 3 2.8 P R
5 Se kN RR 2.9 Fidk R
6 KAk 4 3.4 P R
7 /N A 3.6 P R
8 [R5 55 1 3.7 P R
9 JEAH IR &9 i R
10 BE 25 4.0 i R
11 4R B Ak 4.2 Hifs R
12 NG 4.4 Hiwi R
13 i F-5 4.5 P R
14 RARAZHE 7.3 it MR
15 Z37 90303 7.5 rhiH MR
16 =&k 2 7.9 3t MR
17 J5 re bk 8.0 it MR
18 RAAZHE 2 8.2 thiHi MR
19 /NELAZ AR 8.5 tiht MR
20 BERE 8.8 thhi MR
21 =Hiahk 2 9.1 it MR
22 H A 9.3 iht MR
23 Uty S 9.5 it MR
24 oy ey N 9.8 fif; MR
25 K7 10. 1 b MR
26 20 B %Ak 10. 3 i MR
27 =5 10. 4 thhi MR
28 IR Ak 11.1 tiht MR
29 e 11. 4 h; MR
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36 [&] 35 5 2 30. 8 YR S
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Fig. 1 Cluster analysis of resistance of different walnut

varieties to leaf blight in field based on lesion area
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Table 5 Disease resistance of different walnut varieties to

leaf blight by using leaf-inoculation

5 A I BiE 18 FR 25 / mm? BN
Number Variety Mean lesion area  Resistance grade

1 K%k 1 0. 00 B R
9 NG 5.05 i R
3 =B8Rk 1 7.19 i R
4 Jert /IR 8.33 i R
5 AR %k 11. 43 s R
6 [R5 % 1 11.73 U R
7 KiaZpk 4 12.08 i R
8 B2 5 14. 66 Ui R
9 B 20. 00 b R
10 iR 21. 62 i R
11 Kizpk 3 23. 82 Ui R
12 =R R 24. 50 i R
13 JEH KR 24.73 P R
14 P2y 2y /| 31. 24 o R
15 i F 5% 33. 60 i R
16 I A 40. 14 i R
17 /LR 52. 48 it MR
18 Jr etk 55. 94 ERETRIN
19 mH a2 60. 60 it MR
20 KRRk 2 61. 87 i3 MR
21 W= E 68. 18 rhi3r MR
22 N 92. 05 rhiHr MR
23 7 90303 100. 27 s MR
24 i 105. 86 il MR
25 KA 106. 48 it MR
26 =&k 2 110. 55 i MR
27 KA 114. 43 il MR
28 Wk E 124. 96 il MR
29 IR ARk 174.76 HE MS
30 ZH7 90306 178. 49 Hk MS
31 e 196. 94 HE MS
32 4 Bz 1tk 222.59 Uk MS
33 N 281. 35 Hk MS
34 i 316. 09 Hk MS
35 H, 343 327. 44 H MS
36 7 90301 843. 72 B S
37 [E % 2 887. 68 % S
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Fig. 2 Cluster analysis of resistance of different walnut
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varieties to leaf blight based on lesion area on
inoculated leaf in vitro
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Table 6 Comparison of resistance evaluation by field investigation and in vitro inoculation
P& %4> Resistance classification
Fe L Fh Wilh 434 Disease classification WK Cluster classification
Number Variety FH [ 3 BIRYE FH 1] 4 2 B E
Field investigation In vitro evaluation Field investigation In vitro evaluation
1 R 1 P R P R P R P R
2 NGBS P R P R His R B R
3 =5k P R P R P R P R
4 /N Pim R i R i R Pim R
5 ARELIZ Mk P R P R P R i R
6 [ % 1 B R Hifs R Hifs R B R
7 RIALZHE 4 P R i R B R Him R
8 Bk 2 =5 P R i R i R Pim R
9 HR— P R P R P R i R
10 AR it MR P R tit MR P R
11 KILZAHE 3 P R i R i R P R
12 =T A HE MS i R gk MS P R
13 PPN P R His R His R P R
14 oy 5Ty N fift MR Hif R Hift MR B R
15 il -5 P R i R i R i R
16 IR P R P R P R P R
17 /N it MR HHt MR HrHt MR fir MR
18 J5 ek iht MR Hihi MR Hihi MR tiht MR
19 a2 i MR thit MR Hdit MR Fit MR
20 KU 2 it MR it MR it MR fiHt MR
21 W= thiHt MR thiht MR thiHt MR thiht MR
22 LN it MR Ht MR tgt MR it MR
23 58 90303 4 MR i MR i MR 4 MR
24 ILtiEesS st MR Hht MR Ht MR st MR
25 RAIRERE it MR Hit MR it MR it MR
26 =Bk 2 i MR Ht MR tt MR Fit MR
27 YN it MR thit MR thit MR i MR
28 RS st MR HrHt MR rHt MR it MR
29 IR R it MR gk MS Ht MR Hi& MS
30 o 90306 g MS g MS g MS g MS
31 HWIL—%5 rhgk MS g MS g MS gk MS
32 4 J %Ak HE MS HE MS it MR HE MS
33 KRB gk MS gk MS gk MS gk MS
34 B rhigk MS gk MS gk MS gk MS
35 F 343 ik MS K MS K MS R MS
36 =3 90301 JBR S JBYH S JBYH S JBH S
37 Bl 55 2 B S 9 S 9 S 9 S
. [J]. Phytopathology, 1999, 89(10): 851 — 860.
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