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Effects of Using Bio-Sulfur on Open Field Citrus Melanose
(Diaporthe citri) and Panonychus citri
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Abstract

In this study, we investigated the effects of the eco-friendly chemical bio-sulfur, on the citrus melanose-causing pathogen,
Diaporthe citri, and on the pest, Panonychus citri. In an open field experiment with a plot-scale application of the chemicals:
Mancozeb, lime sulfur, lime sulfur + machine oil, and bio-sulfur, the control group showed 70.6% disease severity compared
with 10.3% for the Mancozeb-treated group. Among the eco-friendly treatments, disease severity was the lowest for the group
treated with lime sulfur + machine oil (32.2%) and was 53.9%, 58.8%, and 58.1% following treatment with lime sulfur, and
bio-sulfur diluted 500 and 1000 times, respectively. The proportion of diseased fruit showed similar results, suggesting that
bio-sulfur is an effective alternative to lime sulfur. Three days after treatment acaricidal effects on P. citri showed a 197.6%
control survival rate whereas the machine oil, and bio-sulfur diluted 500 and 1000 times treatments showed rates of 2.9%,
5.8%, and 9.0%, respectively. After three days, the control value for bio-sulfur diluted 1000 times was 73.2% compared with
the values for the machine oil (96.4%) and bio-sulfur diluted 500 times (94.6%) treatments. Therefore, we suggest that
additional research is needed on the combined application of bio-sulfur and oils to enhance the additive control effect on citrus
melanose and Panonychus citri.
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Table 1. Water-soluble chemical components of the bio-sulfur suspension used in this experiment

oH EC SO, NOs K Ca Mg Na Cl

ds-m’ (%) (%) (%) (%) (%) (%) (%)

8.05 42.7 2.29 1.32 0.92 1.16 0.76 6.55 1.42
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Table 2. Control effect of bio-sulfur on Diaporthe citri in open field

Treatment

Disease severity (%) of fruits

Fruits infected (%)

Non-treatment

Mnacozeb

Bio-S %500

Bio-S x1,000

Sulfur lime x100 + Machine oil x150
Sulfur lime x100

70.6+6.8a* 89.9+3.9a
10.3+0.3d 0.6+0.4d
58.8+5.0b 78.2+9.1ab
58.1+6.8b 80.7+8.0ab
32.2+6.4c 33.048.2¢c
53.9+£3.7b 72.5+10.7b

* Ducan's multiple range test (P<0.05). Means with the same letter are not significantly different

Degree of disease incidence (%) on fruits
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0]3}, D; 26 ~50%9|3}, E; 51% o] A}

100
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Surviving rate (%)
= (Density of after treatment /
density of before treatment) x 100

Control value (%)
= (Non-treatment plot no. 20 leaves™
- Treatment plot no. 20 leaves™)

/ Non-treatment plot no. 20 leaves™ x 100
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Fig. 1. Typical symptoms of citrus melanose on fruit and leaves.

Table 3. Control effects of bio-sulfur on Panonychus citri

Mite density on Surviving rate (%) Control value (%)

Treatment day before
treatment™® 3 dat** 7 dat 14 dat 3 dat 7 dat 14 dat
Non-treatment 56 197.6+3.0b%*** 166.4+2.0b 289.3+4.0c - - -
Machine 0ilx100 46 2.9+1.3a 12.242.6a 12.5+3.8a 96.4 93.7 94.4
Bio-Sx500 36 5.8+2.4a 16.4+4.3a 23.2+4.6a 94.6 89.9 92.9
Bio-Sx1,000 52 9.0+3.0a 17.0+4.0a 117.1£2.0b 732 65.8 59.5

* Mite density on day before treatment : no. 20 leaves”
** dat: days after treatment

*** Ducan's multiple range test (P<0.05). Means with the same letter are not significantly different
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Fig. 2. Photo of Panonychus citri.
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