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Evaluation of resistance to fruit rot pathogen Athelia bombacina for pear and
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Abstract: In order to determine the resistance of different pear and apple germplasms to Athelia bom-
bacina and the virulence of different fungicides to Athelia bombacina, 40 pear germplasms and 154 ap-
ple germplasms were inoculated in vitro with wounded mycelium, and the diameter of lesions was de-
termined by cluster analysis and average lesion diameter method was used to classify the resistance of
different germplasms, and mycelial growth rate method was used to determine the virulence of 13
commonly fungicides to Artemisia fruit rot fungi. The results showed that pear and apple germplasms
could be classified into five categories: high resistance, resistance, moderate resistance, susceptibility
and high susceptibility by cluster analysis and average lesion diameter method. Compared with the av-
erage lesion diameter method, pear and apple germplasms were divided into 14 and 10 European dis-
tances as the best clustering points, clustering analysis could classify pear germplasms more scientifi-

cally. Among 40 pear germplasms, Jinchuizi was selected as the high resistance germplasm, of which
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only 2.50% was high resistance, while 154 apple germplasms were screened out. Thirty-two high resis-

tance germplasms, including Chuisihaitang, Mosiketouming, Xinjiangpingguo, Lubianshi, Fushuai and

so on, accounted for more than 22.73% of them. Athelia bombacina hyphae were sensitive to triazole

fungicides such as tebuconazole, myclobutanil, flusilazole and thifluzamide, the concentration for 50%
of maximal effect (EC,,) were 0.027, 0.048, 0.054 and 0.095 mg/L, respectively. It was concluded that
both pear and apple germplasms could be infected by fruit rot of A. bombacina, but there were obvious

differences in resistance among different germplasms, and tebuconazole was the best agent to control

the mycelial growth of fruit rot of 4. bombacina before harvest.
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Table 1 Resistance response of pears varieties to Athelia bombacina HG-AB20170418
B P S K27 Resis- PO TE SR Resis-
“FRRBE  tance response type “FH49 BT tance response type
it ien iy s e Py
Variety lesion RIS Avgrlafge Variety lesion RI T Avsfa;e
diameter/ Clustering lesion diameter/ Clustering lesion
mm analysis diameter mm analysis diameter
method method
47134 Jinchuizi 1.10 HR HR =5 1t Xuehua 4.78 MR MR
21 A% B Hongzhimuyang 2.13 R R 5 7 £ Qingpizhong 4.80 MR MR
{# 1117 Boshanchi 3.21 MR R K5 ¥k Dabaozhu 4.88 MR MR
H%L 75 Xinli no. 7 3.45 MR R #EFH 27 9 %5 Guanyangxue no. 9 5.08 S S
A4t Jianba 4.09 MR MR K #& A Yuluxiang 517 S S
P15 2472 P15zajiao 4.15 MR MR B4 Zaojinxiang 5.28 S S
5 M Jingbai 4.19 MR MR 1A 7 Wujiuxiang 5.29 S S
£k Liiyun 4.24 MR MR % 76 Huangguan 5.30 S S
# BK 4 Huangxianchangba ~ 4.27 MR MR 5 Misu 5.31 S S
& YA 7% Fuyuanhuang 4.40 MR MR &35 Sangmei 5.39 S S
1€1% Huagai 4.42 MR MR #EPHZ Guanyangxue 5.56 HS S
44 Qingli 4.45 MR MR 7K Fengshui 5.75 HS S
% Nanguo 4.55 MR MR %A Anli 5.78 HS S
427K Jinshui 4.59 MR MR 524 Yali 5.84 HS S
&b Lusha 4.63 MR MR | #£i% Huasu 5.90 HS S
A Mili 4.63 MR MR # H Qiuyue 5.92 HS S
41 .1 Hongzaosu 4.63 MR MR Z 52 Dongguo 6.16 HS HS
JE R 8l Kuerlexiang 4.63 MR MR J\H ¢I. Bayuehong 6.36 HS HS
LIk Zaosu 4.67 MR MR #r 41 % 24 Fenhongxiang 6.40 HS HS
KU1 % Daaoaoli 4.69 MR MR =7& Sanji 6.85 HS HS

HR: &$i; R: UK MR: 4i; S: B9 ; HS: =18, HR: Highly resistant; R: resistant; MR : moderately resistant; S: sus-

ceptible; HS: highly susceptible.
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it SRR S 2 (K 2)
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3018.27019 , 3 7 Fl B MK 55 32 1y, v JESF SR b Jox
RPEFIL 25 BT 2 NI RS DF | =
VANV S R A P SRR R T DA 8 4
A3 SR b o bt R 2 B BT A T SR O G
P (F2)



398 IR 7/ A 474
F2 ERMRMMARRERENRENES R
Table 2 Resistance response of apples varieties to Athelia bombacina HG-AB20170418
B I v 7 Resis P i S N 7 Resis-
14975 tance response type SE-J4)95 _ tance response type
PEE AR B PEE AR SIS BT
i Mean , JERERES i Mean , JERERES
Vinriﬁy lesion %;@ﬁﬁ Vlrage Vzlnr?eq:y lesion %;@ﬁﬁ Avejrage
Clustering . Clustering .
diameter/ analysis .1 sion diameter/ analysis ‘esmn
mm diameter mm diameter
method method
e 22 % Chuisihaitang 2.76 HR HR 3033 4.98 R R
YRS B Mosiketouming  2.90 HR HR | /1% Qiulimeng 4.98 R R
riBsE R Xinjiangpingguo  2.98 HR HR 3010 5.00 R R
%1147 1 Lubianshi 1 3.05 HR HR |V§% K Ximengfei 5.02 R MR
R Fushuai 3.16 HR HR |24 Ba4 5.08 MR MR
11G4 3.17 HR HR [29015 5.09 MR MR
JKlt Magu 3.20 HR HR |HDM-16 5.10 MR MR
HDM-11 3.22 HR HR |%J%Qinguang 5.11 MR MR
it Dongtian 3.27 HR HR [ %4 Weijin 5.12 MR MR
3029 3.39 HR HR | £ KM Shijiamogqiuzi 5.14 MR MR
52 44f 7 Shidonghaoji 3.40 HR HR 27015 5.14 MR MR
7EA% 2 %5 Shennong no. 2 3.40 HR HR  |#I#K Chuqiu 5.17 MR MR
#1447 21 Lubianshi 21 3.41 HR HR | #ET Regunzi 5.17 MR MR
3012 3.41 HR HR 27007 5.18 MR MR
11-47 3.48 HR HR | &4t T Donghuayuanlengguozi  5.20 MR MR
ROKFIEA Yidalizaohong  3.53 HR HR | A2 5P 5 Fenghuangluanhaitang 5.22 MR MR
28009 3.56 HR HR | FEAEDE Chuizhiguoguang 5.25 MR MR
75 #% 5 B Qinsenduanzhi 3.57 HR HR | #i% Xindong 5.26 MR MR
M 715 Xialimeng 3.60 HR HR 2580 5.29 MR MR
29013 3.63 HR HR |47+ T Hongqiaowang 5.29 MR MR
3005 3.67 HR HR | % & #E Qingxiangjiao 5.29 MR MR
K4 Changhong 3.70 HR HR | & Xinweijin 5.30 MR MR
2622 3.72 HR HR | #1753 Aozhougingping 5.38 MR MR
7 BT 77 Kelisike 3.74 HR HR [26014 5.39 MR MR
B8 Sipatan 3.81 HR HR  |#Effi Huacui 5.39 MR MR
BRI Jinhong 3.84 HR HR |85 4% 4 Sitakeaisheng 5.42 MR MR
26019 3.84 HR HR | [ BHA A SR Xiangyangeungiuguo 547 MR MR
%5 Duoyilu 3.85 HR HR |GS538 5.49 MR MR
3018 3.89 HR HR |l &% -t Shandaofushi 5.54 MR MR
27019 3.92 HR HR |#H Huayue 5.55 MR MR
S Laidi 3.95 HR HR | /K i Jierjisi 5.56 MR MR
iR Ruilin 3.98 HR HR | Yik4L Aidahong 5.57 MR MR
#5522 Haitang 2 4.01 HR R +# 44 Kadina 5.64 MR MR
K5 > 18 Kaodelante 4.02 HR R 852 1€ Haitanghua 5.65 MR MR
HUE L A Dunhuanghongrou  4.05 HR R %) 41835 Xijinhaitang 5.72 MR MR
i/ Wuyue 4.13 R R %itihi Ruila 5.73 MR MR
A5 Lenghaitang 4.18 R R #x =% Senmalan 5.74 MR MR
IR ¥E T Meiertashi 4.20 R R B # BL Pinuowa 5.77 MR MR
%5F Naizi 421 R R 454t £ Jinguanyouxi 5.77 MR MR
441 Jinhong 4.29 R R RAZHR Ziweijin 5.82 MR MR
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43R 2 Continued

U SR Resis+ it I B2 Resis-
SE#4J5  tance response type S0 tance response type
BER SR B BEEAR SEXRBE
ml Mean . 73 ml Mean o B
Variety lesion %%ﬁ*ﬁ ﬁlﬁfe Variety lesion Eé%’é%‘ﬁr E/ga/gi
diameter/ Clusterllng lesion diameter/ Clusterl.ng lesion
mm analysis diameter mm analysis diameter
method method
IR 1T Beierpusi 429 R R |/}l Danding 5.90 S MR
1 i 21 Mantanghong 430 R R | =HUAUGH 15 Sankuaishihaitang no. 1 5.92 S MR
M % 5 MKk Bailuosimalin -+~ 4.32 R R | F % Wuyuejin 6.00 S MR
41 Xinhong 433 R R |#&¥ Binzi 6.01 S S
3013 4.35 R R Bk 778 58 V0 1 Tielijiansheyingshaguo  6.01 S S
> B 3 Xinlimei 4.36 R R |4 Huafu 6.02 S S
35 Eno.3 4.41 R R 213 2 5 Hongxun no. 2 6.06 S S
3002 4.42 R R |7t Ningguang 6.07 S S
7t Qingguan 4.55 R R H 2 # Rizhiwan 6.08 S S
F}+# Danxia 4.56 R R |Generos 6.13 S S
It 4= Youjin 4.58 R R |3 % Keluodeng 6.13 S S
K9 4.60 R R A+ Enqi 6.14 S S
7 3= Ningfeng 4.64 R R | AfTHES 6.14 S S
12 E12 4.65 R R [ APreidt & 6.17 S S
41 Longhong 4.69 R R |#¥4 Huajin 6.17 S S
J 1% 3 Kuluona 4.69 R R |14 Huahong 6.19 S S
Aii B+ Bukeka 4.69 R R [ Lunbarui 6.19 S S
HH 8 ZE 32 Husiweiti 4.74 R R 1 [F %% Hongguoguang 6.20 S S
29019 4.75 R R #5Bo5 6.20 S S
26025 4.76 R R [HFHERSN 2 B3R 6.22 S S
Zhongyangxianwujiacunxiangyepingguo
#3447 3 Lubianshi 3 4.76 R R | 7534E8% Suweiai 6.25 S S
%K Jinyu 4.79 R R A 7R D' Qianhetiguoguang 6.30 S S
2. Yiny 4.81 R R | & fhi% 255 Jinseluosuoshan 6.39 S S
29009 4.83 R R 115 Eno. 11 6.44 S S
R4 Fujin 4.85 R R | & 5% Gaojing no. 5 6.55 S S
HISE 15 Xinping no. 1 4.87 R R %P 1 Nanchashaguo 1 6.60 S S
TP Kelapu 4.88 R R | V4% i3 Xishuhaitang 6.66 S S
[7] FEAS R R AR 4.88 R R [ T#Qiangiu 6.71 S S
Xiangyangcundaguolingin
HrEEEF R 4.89 R R | kK525 Daluno. 52 6.95 HS S
Xinjiangyepingguo
JW: R 41 5 Shenglihongguan  4.91 R R |Jfi-F 1L 25 Shizishan no. 2 7.03 HS HS
E R Kunmasi 4.92 R R | # V%2 Nanchashaguo 2 7.12 HS HS
28011 4.92 R R /N A B Xiaofanshanbaleng 7.13 HS HS
%13 E13 4.93 R R | ¥ Xingping 7.16 HS HS
1465 4.95 R R | =HEA/N IS 7.21 HS HS
Sandaogouxiaowugouhaitang
478 Jinguan 4.96 R R [+ 4E Baikawei 737 HS HS
IR 7 B Jiuquanshaguo 4.96 R R | TR+ Jiuquangiuzi 7.66 HS HS
FE15 Jie 15 4.97 R R | ¥t Xinguoguang 7.69 HS HS

HR: @90 R: Hifm; MR: F9i; S: /8% ; HS: =/& . HR: Highly resistant; R: resistant; MR: moderately resistant; S:
susceptible; HS: highly susceptible.
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Table 3 The inhibition rate of different fungicides to the mycelium growth of Athelia bombacina

%

HEZ45) Fungicide

ANTR)H EE R A9 Inhibition rate of different concentrations

100 mg/L 10 mg/L 1 mg/L

%M Tebuconazole 100.00+0.00 a 100.00+0.00 a 64.56+7.04 ¢
1% 1§ Fludioxonil 100.00+0.00 a 87.18+231b 81.21+3.41 a

i B Myclobutanil 100.00:£0.00 a 85.01+1.93 b 51.8243.76 d
WEWTHE R Thifluzamide 100.00:£0.00 a 83.26+2.44 b 75.72+4.78 b
AR A4 B Mancozeb 100.00+0.00 a 83.24+3.16 b 41.39+2.36 ¢
FUREME Fluorosilazole 100.000.00 a 81.14+3.01 b 49.11+2.18 de
2K 1k H PRIk Difenoconazole 100.00:£0.00 a 81.00£2.19 b 57.39+1.99 cd
5214 /' Dimethiconazole 83.44+1.34b 67.55+3.01 ¢ 12.58£0.22 g
= I4: i Triadimefon 77.87+5.47 be 50.37+1.04 d 20.01£0.69 f
%4175 % Dan-triazole-ketone 33.99+2.01 ¢ 1.54+0.01 f -2.31£0.01 h
FI 3£ Z 1§ R Polyantimycin 17.67£0.02 d 13.17£0.79 ¢ 3.9240.04 h
Z 1 R Carbendazim 2.63+0.01 f 0.04+0.00 g -2.44+0.01 h
T #7% Chlorothalonil 0.99+0.01 e -2.60£0.00 h -4.28+0.13 h
X B8 Control 0 0 0

FPRE T B e 2E . R FAS [R) /NG Fb): 3R 28 Duncan [GRT 8 H% 22 146 50 78 P<0.05 7K F- 22 57+ ik % o Data are

mean+SD. Different letters in the same column indicate significant differences at P<0.05 level by Duncan’s new multiple range test.

2.4 7THREFIX K EREFEHEC,,
AR50 T 7 356 4 7 ol A B R ke B O e AR

JE8 0 AT TR 2 410 ) SR e %) Ry S A T R T e |

A AR AIE K 16 B2, EC, 393 4 0.027,0.048 ,0.054

0.095 mg/L ; X [ 22 18410 Tl S50 R AH X6 5 583 ) A% T )
kg G IR DA Tk HE PR EC, 49514 0.290 mg/L Al
0.384 mg/L ; X B 22 310 il 580 2 A 559 1) = AR AR
EC,, H 4.102 mg/L(£4).

R4 FRAREAMHBRERLEKEC,
Table 4 Effect of different fungicides on the growth toxicity of pathogenic mycelium

Rl 177 LEPE ¢ EC,/ EAF XA/ (mg/L)
Fungicide Virulence regression equation  Correlation coefficient (mg/L) Confidence interval
T 5 Tebuconazole =0.635x+0.998 0.956 0.027 0.016-2.031
i B Myclobutanil y=0.379x+0.449 0.952 0.048 0.012-0.112
I T& I Fludioxonil »=0.969x+1.229 0.999 0.054 0.034-0.079
WERKTBE R Thifluzamide y=0.586x+0.598 0.993 0.095 0.049-0.163
JEUEME Fluorosilazole y=0.528x+0.284 0.955 0.290 0.160-0.518
KTk FH PRI Difenoconazole »=0.481x+0.200 0.975 0.384 0.205-0.744
R A4 B Mancozeb =0.312x-0.192 0.957 4.102 1.331-8.530
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AT L % N TR I 45— BUW B DE
PEATHUREE DAY , 80 T 908 I B A B D R A 4R 5%
JITaE I 25 5, PRUE T B RS M R
P (X2, 2013 ;35K 368 ,2014) . FITpEBY SER AR
REAL 55 1) 12 B (0 AR 15 Bl A6 17 B2 i b
2 B TE R SO A SR T 0 o

ARIG LR IR PR BE BRI R A
¥ 2 FPEAN T 2 2 LA BLRT S SR R R o  E
PP RN R A 538, 5O BE AR A A L
Horp AR IE 2 A 14 110 75 g e A B8 28 01 ki it
KAREDE S T Rl E B, Rk
S AT SR J AR A PO I S e R T
oy BRCHE B2 RIS vh — RPN 4T 2 &
HPE B (BRATMGEE,2012) . ASWFSE R B4y
WA BT S A B i, T B AR A T
BRI, L, 38 e B B AR A A 2k
SIAIT o AN [ o S50 T A T 2R 5 BT P B 1 AR
PR 5838, X S ZEARAE (2015) AN
7% o I A A7 4 BRSSP 598 — B BA
B APURFP D EPUR AL A 2.509%, 1M 3R
T U R AT (7 LSRR B 22.73% . ASHIF ST 0 gk
(1) 13 B HUM LR 35 45 S SR s bu A Ak, ml Ry SR s
5 oA TR R T ) P ELAVEBIL I 9 LA B AR BT
B RS ARE

NG 2, R, e | T s | A ik
FH PRI A s LA R = e ) 5 = e 2% 3% R 71 6T T R
TR T 5 T T 22 K A B g A R VE R, PR SR
B R ZH R GRS TR T RS
T 2% T 7R X B A T R T B 22 R AR A
25, KMLAEAE(2005) FIERFALT A5 (2016) TA A BEIK
i LA A% S AR R, R B S R A
EHA IR, SAMR A R —8 AT L
SRR, XoF A o TR SR JB5 5 AT R 22 B0 SR S 1 A%
PR 7RG TG P TRT IS % R S RN DK A , EC, 34
INF 1 mg/L. FEFE 3 mIE 5 AR v AR i s J
SXoF 2% BT 79 AR RS 23R A T s R (X 4 g 5
2013) o AT 45 L i m LA T I 0 AR B i, R
0.969 , 1. W 1% T 175 XoF Bl A SR 5 s T e BB, vk
PO SRR S A TR R S %
WENEEAAEER L. B, ZHA IR
SRS TR A AL Bl 2 3k o FH 0 R B R R

S P TSGR T A % A L I R T e 5 3% T 79
AR PR R PR BRI o AT S R R R
FR B2 AR ), SR el B Ak 1 R I ) 24 000
VESSR AR , nTE RO SR I PR A
il YU LA B iR SRS A B ORI K
Nt — A BT R R A O Bl 42 07 46

Brigh: SRRl FOOREL SR SR AL SRR, R
BN
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