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Fig. 1. Strawberry germplasm. (A) Nursery in Wufong Branch Station,
Taoyuan District Agricultural Research and Extension Station; (B)
Greenhouse in Biological Control Branch, Miaoli District Agricultural
Research and Extension Station.
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TABLE 1. Cultivars and lines in the screening assay
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Cultivars/lines*

Germplasm”

Origins®

Parents

Taoyuan No. 1
Earliglo
Tristar
Tufts
Cruz
Sequoia
Fukuba
Solana
Fresno
Tioga
Coral
Nyo-ryo
Camarosa
Akihime
Xiangshui
E7
Y2
YE
EO0S
TS04
TS13
33-1
Taoyuan No. 2
Taoyuan No. 3
Tainong No. 1
Saga
Chizuru
Kurume 103
D82
Aliso
Allstar
Delizzo
NW-V-006
NW-V-007
Ozark Beauty
Quinault
Rassen
Robinson
Vista
Tochiotome
Momokaori
Seasonfruiting
Tohoku No. 9
Tohoku No. 11
Tianlai

Jiaxiangshui

Miaoli DARES ~ Taoyuan DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES

Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES

Taoyuan DARES
USA
USA
California, USA
USA
California, USA
Japan
California, USA
California, USA
California, USA
Spain
Japan
USA
Japan
Dahu local cultivar
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Miaoli DARES
Taoyuan DARES
Taoyuan DARES
Taoyuan DARES
Japan
Japan
Japan
Taoyuan DARES
USA
USA
N
Norway
Norway
USA
USA
Japan
USA
France
Japan
Japan
Japan
Japan
Japan
Neihu local cultivar

Dahu local cultivar

‘Toyonoka”  OP
N
N
‘CAL 46.5-1" x ‘Tioga’
N
‘Cal.52.16-15" x  ‘Cal.51s1-1
‘General Chanzy’ OP
‘Cal.177-19" x  ‘Cal.103-22
‘Lassen’ x ‘CAL 42.8-16’
‘Lassen’ x ‘CAL 42.8-16’
N
N
‘Douglas’ x ‘Cal 85.218-605
‘Kunowase’ x  ‘Nyo-ho
N
‘Taoyuan No. 1" x ‘MLSBL’
‘Taoyuan No. 1" x ‘YE’
N
‘Taoyuan No. 1 x ‘MLSE(Q’
‘Taoyuan No. 1" x ‘MLSPA’
‘Taoyuan No. 1" x ‘MLSPA’
N
‘Sequoia’ x ‘Kunowase’
‘Taoyuan No. 1" OP
N

‘Osuzu’  x  ‘Toyonoka

[(Donner-s)-s x (Harunoka-s)-s]-sx Harunoka-s

‘Miyazaki x Sun” x ‘Fukuba’
N

F. chiloensis (hexapolid) x ‘CA 1327

‘US 4419 x  ‘MDVS 3184
N
N
N
‘Red Rich” x ‘Twentieth Century’

‘Kurume 103
‘K58N7-21°

“Tochinonyo’
‘Kurume IH1’
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Cultivars/lines*

Germplasm”

Dahu x Xiangshui

Taoyuan DARES

TYS92-p8 Taoyuan DARES
TYS92-P7 Taoyuan DARES
TYS0317 Taoyuan DARES
TYS84-41 Taoyuan DARES
TYS76-01 Taoyuan DARES
TYS16057 Taoyuan DARES
TYS16091 Taoyuan DARES
TYS16109 Taoyuan DARES

Origins® Parents
Taoyuan DARES N
Taoyuan DARES N
Taoyuan DARES ‘Taoyuan No. 1° OP

Taoyuan DARES ‘TYS80-25" x  ‘Taoyuan No. 3’
Taoyuan DARES ‘Taoyuan No. 3* x ‘TYS80-125’
Taoyuan DARES ‘Cruz OP

Taoyuan DARES ‘TYS0317" x  ‘TYS84-41
Taoyuan DARES ‘TYS84-41" x ‘Taoyuan No. 1’
Taoyuan DARES ‘Taoyuan No. 4 x  ‘TYS15-01"

“ Taoyuan No. 1: Hk[E 19%; Fukuba: f&°; Nyo-ryo: Z:%a; Akihime: &5 4&; Xiangshui: F7K; Taoyuan No. 2: Hk[E2%%; Taoyuan No. 3: HkE3%%; Tainong No. 1:
BE1Y%, Saga: 55, Chizuru: T-#8; Kurume 103: A #>1:103; Tochiotome: #5Z%:; Momokaori: Hk#; Seasonfruiting: PUZE4E 5, Tohoku No.9: #1L95%;
Tohoku No. 11: 324E119%; Tianlai: K3K; Jiaxiangshui: 7 7K; Dahu x Xiangshui: ASH x FK 1.

® Miaoli DARES: Miaoli District Agricultural Research and Extension Station; Taoyuan DARES; Taoyuan DARES: Taoyuan District Agricultural Research and

Extension Station.

¢ N: Uncertain or unknown origins or parental lines; Dahu: AJ#; Neihu: PJH; OP: Open pollinated; Toyonoka: & #; Kunowase: AKE5-42; Nyo-ho: ZLl&;

Miyazaki x Sun: B &x+4 > ; Tochinonyo: 15 lié; Kurume IH1: A B>KIHI.
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Fig. 2. Typical anthracnose symptoms at 11-12 days post the simultaneous

leaf and crown inoculation of ‘Taoyuan no.l”  with Colletotrichum
sp. (A) C. siamense ML133; (B) C. fructicola ML356. Left: Four
diseased leaves of an inoculated plant. Right: Longitudinal section of
the inoculated crown. Scale bar = 1 cm.
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Fig. 3. Results of 55 strawberry cultivars/lines inoculated with domestic highly virulent Colletotrichum siamense ML133 and C. fructicola ML356. (A)

Diseased leaf area (%); (B) disease crown area (%). Data (mean +/- standard error) with % are significantly different from ‘“Taoyuan no.l’

red) according to Tukey's studentized range (HSD) test at p < 0.05.
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22~ SRIEIRE Colletotrichum siamense ML133E1C. fructicola ML356}7>
R B A B A A MR AR S A B

TABLE 2. Correlation between the degrees of disease in strawberry leaves
and crowns caused by Colletotrichum siamense ML133 and C. fructicola
ML356

ML133 leaf ©  ML356 leaf © MLI133 crown ® ML356 crown °

ML133 leaf *

ML356 leaf * 0.81 ***
MLI133 crown”  0.23 0.12
ML356 crown”  0.18 0.06 (.58 %5 B

“ Diseased leaf area (%) caused by C. siamense ML133 or C. fructicola
ML356.

" Diseased crown area (%) caused by C. siamense ML133 or C. fructicola
ML356.

¢ Pearson correlation coefficient. *0.01 < p < 0.05. **0.001 < p < 0.01. *** p
< 0.001.
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Anthracnose, caused by Colletotrichum spp., is a devastating
disease to strawberry. The pathogen can infect the whole strawberry
plant at all growth stages. The predominant Colletotrichum spp.
causing strawberry anthracnose in Taiwan are C. siamense and C.
fructicola that account for 75% and 11%, respectively. ‘Taoyuan
no.l” , one of the most popular strawberry cultivars in Taiwan,
1s highly susceptible to anthracnose. New cultivars with desirable
horticultural traits and high resistance (tolerance) to diseases are
in high demand. Strawberry germplasm resources in Taiwan are
preserved in Wufong Branch Station at Taoyuan District Agricultural
and Research Extension Stations and Biological Control Branch at
Miaoli District Agricultural and Research Extension Stations. To

understand the resistance/susceptibility of the strawberry cultivars/
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lines in the germplasm, with the consideration of reducing the
consumption of experiment seedlings, we established an inoculation
system which allows simultaneous evaluation of anthracnose leaf
blight and crown rot. Total 55 cultivars/lines were inoculated with
two domestic highly pathogenic representative isolates —— C.
siamense ML133 and C. fructicola ML356. High level of leaf
resistance was observed from 14 cultivars/lines. Their percentages
of disease leaf area were less than 10%, which was significantly
lower than the susceptible control  “Taoyuan no.l” inoculated
with ML133 (42.4%). Seven cultivars/lines showed less than
20% of diseased crown area, but only ‘TYS16109" (< 10%
for inoculations of both isolates) was significantly different from

“Taoyuan no.l” inoculated with ML133 (53.5%). No significant
correlation was observed between the degrees of disease in leaves
and crowns caused by the same isolate (ML133: r=0.23, p = 0.112;
ML356: r = 0.06, p = 0.686). According to the inoculation tests in
this study, ‘TS4" , ‘Rassen’ , ‘TSI3 , ‘“A%K103 and

‘TYS16109" showed good leaf resistance and less than 20% of
diseased crown area. In particularly, ‘TYS16109" exhibited high
level of both leaf and crown resistance. These cultivars/lines can be

used as parental lines for resistance breeding in the future.

Keywords: Colletotrichum siamense, Colletotrichum fructicola,
strawberry germplasm, resistance screening, resistance

breeding



