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Fig. 1. The disease incidence of guava fruits detected at (A) 0, (B) 7, and (C) 14 d post-harvesting and the fungal
isolation rates isolated from (D) symptomless leaves, (E) leaf litter, and (F) fresh branches from an orchard in Alian
District between May and October, 2022.
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Fig. 2. Evaluating the control efficacy of tested fungicides including cyprodinil + fludioxonil, imonoctadine tris,
mancozeb, fluazinam, tebuconazole, azoxystrobin, and thiabendazole + oxine copper on the disease incidence of gua-
va fruits and black spot severity in guava fruits detected at 0, 3, 6, and 9 DPH during the summer and autumn seasons,
with water treatment (CK) serving as the control. (A) Line graphs represent mean disease incidence within each treat-
ment, and error bars indicate standard error. Means within each observation day followed by different letters indicate
significant differences according to the least significant difference (LSD) test (P < 0.05); (B) Line graphs represent
the mean severity of black spot disease for each treatment, with error bars indicating the standard error. Data were

analyzed using the non-parametric Kruskal-Wallis test; multiple comparisons were conducted using Dunn’s test, with
asterisks (*) indicating significant differences at the 5% significance level.
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Fig. 3. Evaluating the control efficacy of tested microbial fungicides including Bacillus subtilis Y1336, B. amylo-
liquefaciens YCMAL, B. mycoides AGBO1, B. amyloliquefaciens CL3, B. subtilis KHY8, and B. velezensis BF on the
disease incidence of guava fruits and black spot severity in guava fruits detected at 0, 3, 6, and 9 DPH during the sum-
mer and autumn seasons, with water treatment (CK) as the control. The methods of evaluation and statistical analyses

are the same as described in Fig. 2. (A) Mean disease incidence; (B) Mean severity of black spot disease. Error bars
indicate standard error; significance testing and annotations follow the same criteria as in Fig. 2.
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Fig. 4. Monthly average temperature and cumulative precipitation measured at the Fengshan Tropical Horticultural
Experiment Branch in 2023.
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Fig. 5. Evaluating the control efficacy of integrated disease management (IDM) on the disease incidence of guava
fruits and black spot severity in guava fruits detected at 0, 3, 6, and 9 DPH during the summer and autumn seasons,
with water treatment (CK) serving as the control. (A) Bars represent mean disease incidence within each treatment,
and error bars indicate standard error. Means within each observation day followed by different letters indicate sig-
nificant differences according to the Student’s #-test (P < 0.05); (B) Bars represent the mean severity of black spot
disease for each treatment, with error bars indicating the standard error. Data were analyzed using the non-parametric
Kruskal-Wallis test; multiple comparisons were conducted using Dunn’s test, with an asterisk (*) indicating signifi-

cant differences at the 5% significance level.
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Integrated Disease Management to Reduce Disease
Incidence in Exported Guava Fruits during Summer
and Autumn

Shuen-Huang Tsai"”

Abstract

Tsai, S. H. 2025. Integrated disease management to reduce disease incidence in exported
guava fruits during summer and autumn. J. Taiwan Agric. Res. 74(3):331-343.

To reduce postharvest diseases of guava during storage and transportation, preharvest disease
management is crucial for guava fruit exportation. A survey of diseases affecting guava (cv. Pearl)
fruits in the field during the summer and autumn seasons revealed that black spot disease (caused
by Phyllosticta spp.) is the primary cause of fruit rots, followed by anthracnose, scab, Phytophthora
blight, and other fruit rots. Regarding fungal communities on asymptomatic leaves, fallen leaves,
and branches in the field, Phomopsis spp. had the highest isolation rate, could be up to 100%. Addi-
tionally, common fruit pathogens such as Phyllosticta spp. were also isolated. Notably, 84.6% of the
Phyllosticta isolates were pathogenic, indicating the potential for latent infections. Trials involving
guava fungicides approved by the Animal and Plant Health Inspection Agency and commercially
available microbial fungicides were evaluated to develop an integrated disease management strate-
gy tailored specifically for summer and autumn fruit diseases in orchards supplying export markets.
The strategy begins with orchard sanitation, including removal of fallen leaves and pruned branches,
combined with the application of environmentally friendly materials such as lime sulfur or Bordeaux
mixture sprayed on the soil surface. For chemical management in the field, it is recommended to use
fungicides approved by both Taiwan and Canada or the United States, such as 25% azoxystrobin. This
should be mixed with microbial agents like Bacillus amyloliquefaciens (CL3) or B. velezensis (BF).
These treatments should be applied at 7- to 10-day intervals and repeated at least three times. Subse-
quently, rotation of fungicides with different modes of action combined with microbial products can
help reduce the risk of fungicide resistance and minimize the likelihood of exceeding residue limits.

Key words: Exported guava, Guava black spot, Azoxystrobin, Bacillus spp., Integrated disease man-
agement.
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