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Table 1. Record of fungicides usage in a pear orchard in Dongshi*

Spraying Pear cultivar
date Taichung No. 2 Hengshan
Feb 16 Benomyl 50% WP 3000x
Feb 23 Tebuconazole 25.9% EW 2500x
Mar 3 Azoxystrobin + Difenoconazole 32.5% SC 3200x
Mar 6 Tebuconazole 25.9% EW 2500x
Mar 13 Myclobutanil 40% WP 10000x
Mancozeb 80% WP 400x

Mar 14 Benomyl 50% WP 3000x

Mar 28 Azoxystrobin + Difenoconazole 32.5% SC 3200x

Mar 29 Azoxystrobin + Difenoconazole 32.5% SC 3200x
Kasugamycin + Carbendazim
43% WP 1300x

Apr7 Myclobutanil 409% WP 10000x
Mancozeb 80% WP 400x
Apr 18 Oxine-copper 80% WP 1500x Oxine-copper 80% WP 1500x

! Fungicides used between January 1 and April 20 of 2011 are listed.
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Fig. 1. Numbers of junipers (Juniperus chinensis) surveyed in Dongshi, Taichung
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Table 2. Survey of pear rust disease (Gymnosporangium asiaticum) on pear trees at various distances
from junipers carrying the disease inoculum®

Distance between junipers and pear trees (m)

Investigation item

5 10 20 40 60
Disease incidence (%) 95 90 60 35 25
Average number of lesions per leaf 35.7 19.7 9.8 2.9 1.1
Max Numbers of lesions per leaf 126 61 37 25 10

! The survey was carried out at a pear orchard adjacent to a juniper plantation (about 60 junipers) in March, 2012.
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Table 3. Survey of pear rust disease on various pear cultivars in different years'

Pear cultivar?

Year - -
Taichung No.1  Taichung No. 2 Hengshan
2014  Disease incidence (%) 2a’ 55 ¢ 14 b
Number of lesions per leaf 0.1A 16A 02A
2015 Disease incidence (%) 14D 48 ¢ na*
Number of lesions per leaf 13A 8.1B na

! The survey was carried out at pear orchards adjacent to each other near a dwelling with about 8 junipers in April of
2014 and 2015.

2 Cultivars Taichung No.1 and Taichung No. 2 were managed by the same fruit grower, cultivar Hengshan was
managed by a different grower.

® Means with the same letter are not significantly different at 5% level according to Tukey's range test. Data obtained
in the two years are compared together. Lower case letters are for disease incidences comparison, upper case letters
are for lesion numbers comparison.

“Not available
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Table 4. Comparison of incidences and severities of pear rust disease with/without fungicides-sprayed at
an orchard in Dongshi*

Pear cultivar

Taichung No. 2 Hengshan

Date Fungicides-treated No Fungicides Fungicides-treated No Fungicides
Feb 10° 0; 0° 0;0 0;0 0;0

Feb 23 0;0 0;0 0;0 0;0

Mar 1 0;0 3.3;0.8 1.7;0.4 11.7; 2.9
Mar 15 0;0 0;0 0;0 6.7; 1.7
Mar 29 8.3;2.1 16.7; 4.6 1.7;04 20.0; 5.0
Apr 12 1.7;04 21.7;5.8 0;0 16.7; 4.2
Apr 27 3.3;0.8 20.0; 5.8 0;0 15.0; 4.2

! Fungicides-treated pear trees were under practices of Table 1.

2 Telia of pear rust on junipers in Dongshi in 2011 were first appeared on February 10. Incidences and severities of
pear rust disease were investigated between February and April of 2011.

® Numbers are mean incidence (%) followed by mean severity (%) of pear rust disease. The disease incidences and
the disease severities are separated by semicolons.
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Fig. 2. Incidences of pear rust disease in two pear orchards in Dongshi in 2011-2016. A: 2011, B: 2012, C:
2013, D: 2014, E: 2015, F: 2016. Solid triangle: incidences of pear cultivar Taichung No.2 in
orchard 1. Solid circle: incidences of pear cultivar Hengshan in orchard 1. Empty circle:
incidences of pear cultivar Hengshan in orchard 2
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Fig. 3. Severities of pear rust disease in two pear orchards in Dongshi in 2011-2016. A: 2011, B: 2012, C:

2013, D: 2014, E: 2015, F: 2016. Solid triangle: severities of pear cultivar Taichung No.2 in

orchard 1. Solid circle: severities of pear cultivar Hengshan in orchard 1. Empty circle: severities
of pear cultivar Hengshan in orchard 2
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Table 5. Area under disease progress curve values of pear rust disease in two pear orchards in Dongshi in

2011-2016
Orchard 1 Orchard 2 ) Rainfall (mm)*

Year y P value

Taichung No. 2 Hengshan Hengshan Feb. Mar. Apr.
2011 415" 10.0 748.1 <0.001 375 53.0 15
2012 3315 506.0 834.2 0.009 93.0 40.5 244.0
2013 86.9 26.5 66.0 0.203 0 58.5 279.5
2014 169.2 132.5 269.2 0.208 70.5 75.5 22.5
2015 156.3 76.0 583.3 <0.001 40.5 44.0 63.5
2016 331.9 1,480.4 1,690.6 0.001 31.0 270.0 198.5

'Mean area under disease progress curve (AUDPC, %xdays) values were calculated by severity data between
February and early May illustrated in Figure 3.

2p values were ANOVA (analysis of variance) results of AUDPC data each year.

®Rainfalls were obtained at Shuangchi Working Station, Tungshih Forest District Office, Forestry Bureau
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Survey of Pear Rust Disease in Dongshi,
Taichung’

Yuan-Min Shen?, Da-Yuan Lin?, Chia-Hung Chao® and Ting-Hsuan Hung™**
ABSTRACT

Pear (Asian pear; Pyrus pyrifolia) is an important fruit tree in central Taiwan. Field
survey of pear rust caused by Gymnosporangium asiaticum was carried out in Dongshi, a
main pear production area in Taichung. 1279 junipers (Juniperus chinensis), an alternate
host of pear rust, was enumerated in Dongshi, which represented a juniper density of 11
plants/km? in the region. Distribution of junipers in public sector exceeded other location
categories in number. Junipers in Dongshi generally harbored telia of pear rust during the
period of teliospores maturation. A pear orchard near a newly grown juniper plantation
was investigated. Within a range of 5 m - 60 m, pear rust incidence and average lesion
numbers per leaf increased with decrease of distance between pear trees and junipers. In
another pear orchard, pear cultivar Taichung No.1 had lower pear rust infections than pear
cultivar Taichung No. 2 in April. Late budburst date of pear cultivar Taichung No.1 is
suggested to result in disease avoidance. Comparison of pear rust of pear trees under
management and pear trees without fungicide treatments, the pear leaves treated with
fungicides showed lower disease incidences and severities. During 2011-2016, pear rust
disease incidences and severities were investigated in two pear orchards in Dongshi. Area
under disease progress curve (AUDPC) values of pear cultivar Hengshan and pear cultivar
Taichung No.2 grown in the same orchard was not significantly different in most of the
years. Among the 6 years, pear rust AUDPC values of the two orchards were lowest in
2013 and highest in 2016. Large rainfall amounts in February and March, the time period
that pear rust has a risk to increase drastically in Dongshi, were likely to lead to severe
pear rust infection.

Key words: pear rust disease, Gymnosporangium, rust disease, fruit tree diseases,
plant disease management
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