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Abstract: [Objective] The objective of this study is to evaluate the anthracnose resistance level of 71 strawberry accessions
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including 24 accessions from 12 Fragaria species, 41 cultivars from Fragaria * ananassa and 6 interspecific hybrids, and to provide
a basis for the utilization of strawberry germplasm resources in resistance breeding. [Method] Colletotrichum fructicola isolate
Gwha-1, which was isolated from strawberry petiole, was used as inoculation pathogen. The suspension of C. fiucticola (1x10°
conidia/mL) was evenly inoculated on the leaf surface and petiole of strawberry leaves by in vitro inoculation method. Inoculated
leaves were moisturized at 28°C for 4 days, and then the incidence of each leaf was investigated. The lesion number on leaf
surface, the largest lesion diameter on leaf surface, and the maximum lesion length on petiole were counted. Correlation analysis
was performed on the lesion length on petiole, the lesion number and the lesion diameter on leaf surface of different materials
using IBM SPSS 15.0 software. The disease severity of each leaf was ranked according to the lesion length on petiole. The
disease index of each material was calculated, and the anthracnose resistance of the tested materials was evaluated based on the
disease index of petiole after inoculation with C. fructicola isolate Gwha-1. The general linear model procedure (PROC GLM) in
SAS was used to analyze the differential significance (P<<0.05) among five strawberry species, including F. x ananassa (41
accessions), F. mandschurica (3 accessions), F. viridis (4 accessions), F. nilgerrensis (3 accessions), and interspecific hybrids (6
accessions). Species were used as fixed factors and tested materials as random factors. [ Result] There was no completely immune
material to anthracnose caused by C. fructicola in the tested materials, and all materials had different degrees of disease incidence
after 4 days of inoculation with C. fructicola isolate Gwha-1. The comparison of different materials showed that the lesion length
on leaf petiole was positively correlated with the lesion number on leaf and the lesion diameter on leaf surface after inoculation.
According to the lesion length on petiole after inoculation with C. fructicola, the anthracnose resistance of the tested materials
could be distinguished. The numbers of materials with anthracnose resistance level of high resistance, resistance, medium
resistance, medium susceptibility, susceptibility and high susceptibility were 17, 20, 21, 3, 6 and 4, respectively, 81.7% of the
tested materials had medium resistance, resistance or higher resistance level to anthracnose caused by C. fructicola. ‘3 Gongzhu’
‘Senga Sengana’ ‘Darselect’ ‘Allstars’ ‘Kaorino’ ‘Veestar’ and ‘Jingzangxiang’ in the F. X ananassa, and ‘Tokun’ in interspecific
hybrids had high resistance to anthracnose. In the wild species of strawberry, the resistance level of all the F. mandschurica, F.
viridis and F. orientalis tested materials was high resistance, and the disease index of F. mandschurica and F. viridis was
significantly lower than that of £ x ananassa. [Conclusion] The anthracnose resistance of 71 strawberry resources was
evaluated. Seven cultivars of high resistance to anthracnose were selected from the cultivated strawberries, including ‘3 Gongzhu’
‘Senga Sengana’ ‘Darselect’ ‘Allstar’ ‘Kaorino’ ‘Veestar’ and ‘Jingzangxiang’. There are high anthracnose resistant resources in F.
mandschurica and F. viridis. Their resistance level to anthracnose is significantly higher than that of £ X ananassa, which can be
used as an antigen source of anthracnose in interspecific hybridization.

Key words: strawberry; germplasm resources; Colletotrichum fructicola; anthracnose; resistance
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Fig. 1 Symptoms after inoculation on strawberry petiole with different resistance levels
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F1 ESMRFAIREMREBAIEKTEE

Table 1 Resistance level of strawberry germplasm resources to anthracnose

ik mn A g R TE TR AL Ptk KT P/ SV
Species Cultivar or material Disease index Resistance level Source
ZRACHES F. mandschurica HBYCMO023 1.85 Pt HR h[E B JEIT. Heilongjiang, China
HBYCMO009 247 Pt HR [ 54K Jilin, China
HBYCMO16 4.94 Pt HR rh [5 4 JE YT Heilongjiang, China
W BYAE F. nilgerrensis HBYCMO019 19.75 P R A1 [E PY)1] Sichuan, China
HBYCMO15 28.40 FHi MR i[5 5 1 Guizhou, China
HBYCMO18 14.81 YU R h1[# Z ¥4 Yunnan, China
SRR F. viridis HBYCMO005 2.47 =Pl HR v} [E#7 5 Xinjiang, China
HBYCMO004 4.94 =Pl HR v} [E 37 5 Xinjiang, China
HBYCMO022 9.88 Pl HR i [E#7 58 Xinjiang, China
HBYCMO10 8.64 Pt HR rp [E ¥ 5% Xinjiang, China
RRMILRE F. vesca HBYCMO024 11.11 B R H 4% Japan
HBYCMO13 13.58 YU R [ 5 4K Jilin, China
VUK 5% F. nubicola HBYCMO026 30.86 FHi MR 8 German
T 5% F. pentaphylla HBYCMO006 28.40 "5t MR "1 [EH 7 Gansu, China
HBYCMO003 34.57 HHi MR *HEPY 1] Sichuan, China
IRITHHE F. orientalis HBYCMO005 9.88 Pt HR T [E VT, Heilongjiang, China
HBYCMO007 247 P HR HH [E H JE3T Heilongjiang, China
)5 A F. corymbosa HBYCMO17 100.00 K HS p [# 117 Shanxi, China
ViFd 5% F. moupinensis HBYCMO021 11.11 YU R 1 [ PG5 Tibet, China
HBYCMO002 11.11 i R w1 [ 7558, Tibet, China
BT H4 F. moschata HBYCMO14 11.11 i R %K Canada
M EAE F. virginiana HBYCMO008 12.35 P R 2% [ America
HBYCMO020 11.11 il R % German
BRI HEHE F. chilioensis HBYCMO11 11.11 i R 2 America
AR A8 B3 Tokun 6.17 Pt HR HA Japan
Interspecific hybrids Hr4T 4 N Fenhongjiaren 12.35 YU R H1[E China
%% 1 5 Baicaomei No.1 16.05 biii R *H'[E China
HEE N Pink Beauty 23.46 Hi MR *[E China
#3/2 FE Pink Princess 28.40 F1Hi MR H[E China
{4 4E N Pretty Beauty 28.40 Pt MR 1 [E China
AELEEE F. x ananassa 3 2% 3 Gongzhu 4.94 Pt HR *H[E China
FRINARINPL Senga Sengana 6.17 Pt HR f#i & German
1EFESE U Darselect 8.64 =Pt HR 2:1% France
4 Allstar 8.64 =P HR Z[H America
IS /R Veestar 8.64 =P HR Jn%=K Canada

I Kaorino 8.64 i HR HZ Japan
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23 1 Continued Table 1
JHEN A e HIFEGE Btk K K
Species Cultivar or material Disease index Resistance level Source
A Jingzangxiang 9.88 9T HR "1 China
H #% Ganlu 11.11 PUW R h1[H China
Y% H Kinuama 11.11 P R H A Japan
1% /A ¥ Snow White 12.35 B R h[# China
FURALHY Jiutianhongyun 12.35 P R *H[E China
2 K Hongyu 13.58 Pl R 1 [E China
U Akihime 13.58 YU R H A Japan
LBk Jingtaoxiang 14.81 P R 1[5 China
T2 Sweet Charlie 18.52 YU R %[ America
07-D-5 20.99 TiH MR 1 China
75 Xiuli 2222 T MR *[E China
7 Toyonoka 23.46 L MR H A Japan
3B % Jingliuxiang 23.46 3 MR *H[E China
HMAF Jingyixiang 23.46 HH MR 1 [E China
3B/ Jingjiaoxiaobai 24.69 Tt MR 11 China
A d Jingyue 25.93 Tt MR h11# China
HLFC Riva 25.93 "FHT MR faf *% Netherlands
i Yanli 25.93 "5t MR F 7% Japan
TR A Jinquanxiang 27.16 L MR H1[E China
$E 47 Tenira 28.40 L MR 2&[E America
#i K Jingyu 30.86 i MR #1[E China
KAt Tianxiang 30.86 . MR *H[E China
f M Jingshuo 38.93 Tt MR h1# China
R Jingningxiang 53.09 g MS *H[E China
4% 1 5 Qianmei No.1 55.56 & MS [ China
SE7F Sachinoka 55.56 HE MS F 4 Japan
E B 7 Xuelixiang 60.49 &I S i [ Korea
Ly Yuexin 65.43 I S HF1[E China
21 % Benihoppe 67.90 I S H A Japan
*7*F Ningfeng 67.90 I S 11 China
ALY Shuoli 67.90 I S 11 China
17 Ningyu 75.31 i S *[F China
P Jingyao 85.19 & HS "' China
fitt§ Tianbao 85.19 ik HS #1[E China
/N Xiaobai 85.19 /& HS "11[# China
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Fig. 2 Correlation analysis of disease severity index
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Table 2 Disease index of different strawberry resources after inoculated with C. fructicola

i fitk 14 TH- T3 R A T T3 B T 33 B2 A i i K

Species Chromosome Number of Lesion number on leaf Lesion diameter on Lesion length on Disease index of petiole
ploidy accessions surface leaf surface (cm) petiole (cm)

AHRALEEE F. mandschurica 2x 3 0 0 0.03 (0.02-0.04) 3.09a (1.85-4.94)

W R YA F. nilgerrensis 2x 3 0.93 (0-2.00) 0.24 (0-0.69) 0.27 (0.02-0.40) 20.99ab (14.81-28.40)

GO HAE F. viridis 2x 4 0.06 (0-0.25) 0.02 (0-0.07) 0.05 (0.02-0.09) 6.48a (2.47-9.88)

FRMEEE F. vesca 2x 2 0.51 (0.44-0.58) 0.29 (0.10-0.49) 0.11(0.11-0.12) 12.35(11.11-13.58)

PEIE%E F. nubicola 2x 1 2.00 0.28 0.24 30.86

T 5% F. pentaphylla 2x 2 0.94 (0.56-1.33) 0.09 (0.09-0.09) 0.38(0.33-0.43) 31.48 (28.40-34.57)

ARITHAE F. orientalis 4x 2 0.08 (0-0.17) 0.01 (0-0.01) 0.04 (0.02-0.07) 6.17 (2.47-9.88)

-3 ®AE F. corymbosa 4x 1 3.50 2.22 5.62 100.00

ViR A F. moupinensis 4x 2 1.38 (0.44-2.31) 0.06 (0-0.11) 0.10 (0.09-0.10) 11.11 (11.11-11.11)

JB§ 75 5545 F. moschata 6x 1 0.11 0.01 0.11 1111

I MBS F. virginiana 8x 2 0.11 (0-0.22) 0.01 (0-0.02) 0.13 (0.11-0.16) 11.73 (11.11-12.35)

BRI GEE F. chilioensis 8x 1 1.08 0.47 0.14 1111

RABLEAE F. < ananassa 8x 41 1.34 (0-7.44) 0.10 (0-0.59) 0.46 (0.04-2.22) 33.75b (4.94-85.19)

Tt ) 24 A8 T Interspecific hybrids 8x, 10x 6 0.26 (0-0.89) 0.02 (0-0.05) 0.14 (0.07-0.20) 19.14ab (6.17-28.40)
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