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A total of 20 agricultural organic materials including inorganic compounds, plant oils and plant extracts were
used in the study for assessing the control efficacy on pepper diseases. Among inorganic compounds, only
copper hydroxide showed inhibitory effect on both Phytophthora capsici causing Phytophthora blight and
Colletotrichum acutatum causing anthracnose. Phosphorous acid inhibited the growth of P capsici on PDA,
and Sulfur/quicklime had it on that of C. acutatum. Plant essential oil, rosemary oil, and rapeseed oil among
plant oils and plant extract of Japanese apricot/ginkgo nut inhibited the mycelial growth of the two
pathogens. In the screening using pepper plant seedlings, the control efficacy on Phytophthora blight in 6-leaf
stage of seedling was superior to that in 4-leaf stage of seedling. A protective effect on Phytophthora blight
was displayed by copper hydroxide, sulfur/quicklime, water soluble calcium, phosphorous acid, plant
essential oil, and cloves extract. When C. acutatum was inoculated by the non-wound method, copper
hydroxide and rapeseed oil showed excellent protective activities with control values of 91.3% and 82.6%,
respectively. However, copper hydroxide did not show any activity, when C. acutatum was inoculated after
wounding pepper fruits. All organic materials never showed the curative effect on Phytophthora blight and
anthracnose in pepper seedling assay and fruit assay.

Keywords : Environmentally-friendly agriculture crop protectants, Inorganic organic agricultural products,
Plant extract, Plant oil
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Table 1. The list of agricultural organic materials used in this

study

. . . Dilution

Groups EXETEHIEZ?&] Agri cﬁg;a}ila(l)srgamc concentra-
tion (hold)

Inorganic compounds

1 Copper hydroxide 500*

2 Sulfur/quicklime 50

3 Cupric sulfate/quicklime 1000

4 Sodium silicate 1000

5 Water soluble calcium 1000

6 Manganese/boron 1000

7 Sodium bicarbonate -

8 Potassium carbonate -

9 Potassium permanganate -

10 Phosphorous acid 400
Plant oils

11 Paraffin oil 150

12 Plant essential oil 250

13 Rosemary oil 1000

14 Rapeseed oil 1000

Plant extracts
15 Japanese apricot/ginkgo nut 500

16 Clove 1000

17 Curled dock 1000

18 Curcuma longa rhizoma 500

19 Stevia 500
Others

20 Chitosan 125

Figures indicated the dilution concentration recommended for using
each organic material in the fields.
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Table 2. Growth inhibition effect of agricultural organic materials
against Phytophthora capsici causing Phytophthora blight and
Colletotrichum acutatum causing anthracnose in red pepper

Group
and
Exp. No.

Inorganic compounds

Phytoph- Colletotri-
thora chum
capsici  acutatum

Dilution
(foldy*

Agricultural organic
materials

Nx5 ++ +
Nx5° + -
Nx5' - -
Nx5? - -

1 Copper hydroxide

2 Sulfur/quicklime Nx5 - +H+
Nx5° - ++
Nx5' - +
Nx5? - -

Nx5 - +
Nx5° - -
Nx5™ - -
Nx572 - -

9  Potassium permanganate

Nx5

Nx5°
Nx5'
Nx5?

10 Phosphorous acid

Plant oils

Nx5 ++ ++
Nx5° - -
Nx5! - -
Nx5? - -

12 Plant essential oil

Nx5 + ++
Nx5° + -
Nx5! - -
Nx5? - -

13 Rosemary oil

Nx5 + +
Nx5° - -
Nx5! - -
Nx5? - -

14 Rapeseed oil

Plant extracts
15  Japanese apricot/ginkgo nut Nx5 + ++
Nx5° - +
Nx5! -
Nx5? - -

Nx5 — ++
Nx5° - +
Nx5' - -
Nx5? - -

18  Curcuma longa thizoma

N indicates the treated dilution concentration of each materials in the
field. But N is 0.02 M in potassium permanganate.
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Fig. 1. Mycelial growth inhibition effect of phosphonate on
Phytophthora capsici causing Phytophthora blight. Phosphonate
was applied on left-side filter paper by 20-ul dropping.
Application concentration was adjusted to Nx 57 (A), Nx5° (B),
Nx5' (C), and Nx 5 (D). Here N is the commertialized dilution
concentration in the field. On right-side filter paper, sterile
distilled water was applied like the application method of
phosphonate. Phytophthora capsici JHAW 1-2 isolated from
infected pepper plant was used for the assessment of controlling
activity of each agricultural organic material.
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Table 3. Control effect of agricultural organic materials against Phytophthora blight caused by Phytophthora capsici according to the leaf

stage of tested red pepper plants

Groups and Agricultural 4-leaf stage pepper 6-leaf stage pepper
Exp. No. organic materials Protective effect Curative effect Protective effect Curative effect
Inorganic compounds
1 Copper hydroxide 60 a* 0b 80a 40 a
2 Sulfur/quicklime 40b 0b 80a 20b
3 Cupric sulfate/quicklime 0d 0b 20 be 20b
4 Sodium silicate 0d 0b 40b 20b
5 Water soluble calcium 0d 0b 80a Oc
6 Manganese/boron 0d 0b 20 be 20b
7 Sodium bicarbonate 20 ¢ 0b 20 bc Oc
8 Potassium carbonate 40b 0b 40b 20b
9 Potassium permanganate 0d 0b 40b Oc
10 Phosphorous acid 60 a 0b 80 a 20b
Plant oils
11 Paraffin oil 0d 0b 40b 40 a
12 Plant essential oil 40b 0b 100 a Oc
13 Rosemary oil 40b 0b 40b 40a
14 Rapeseed oil 0d 0b 20 be 40a
Plant extracts
15 Japanese apricot/ginkgo nut 0d 0b 40b 40 a
16 Clove 60 a 0b 100 a 20b
17 Curled dock 0d 20a 40b 40 a
18 Curcuma longa thizoma 0d 0b 20 be 40 a
19 Stevia 0d 0b Oc 40 a
Others
20 Chitosan 0d 0b Oc Oc

“The different letters are significantly (P<0.01) different according to Duncan's multiple test.
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Fig. 2. Perspective effect of several agricultural organic materials
on Phytophthora blight caused by Phytophthora capsici. Each
agricultural organic material was treated by commertialized
dilution concentration of the field one day and 7 days before
inoculation.
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Table 4. Control effect of agricultural organic materials against red pepper anthracnose caused by Colletotrichum acutatum according to
inoculation methods with the pathogen

Groups and Acri . . Protective effect Curative effect
Exp. N gricultural organic materials . -
p. No. Non-wound Wound Non-wound Wound
Inorganic compounds
1 Copper hydroxide 913 a 0.0h 40.1 be 3.6¢c
2 Sulfur/quicklime 56.5 cde 799 a 75.6a 25.6 ab
3 Cupric sulfate/quicklime 65.2 bc 47.8 cd 27.5 cdef 0.0c
4 Sodium silicate 251 35h 38.5 bed 00c
5 Water soluble calcium 47.8 cdefg 182¢g 18.8 fg 00c
6 Manganese/boron 36.1 efg 36.6 def 16.7 fg 0.0c
7 Sodium bicarbonate 30.4 gh 37.0 def 22.0 efg 0.0c
8 Potassium carbonate 42.5 defg 28.0 efg 27.5 cdef 00c
9 Potassium permanganate 50.0 cdefg 38.3de 44.0b 00c
10 Phosphorous acid 001 39h 125¢ 0.0c
Plant oils
11 Paraffin oil 43.5 defg 43.5d 19.0 fg 00c
12 Plant essential oil 50.0 cdefg 27.3 efg 33.3 beed 0.0c
13 Rosemary oil 35.0 fgh 48.6 cd 26.7 def 0.0c
14 Rapeseed oil 82.6 ab 78.1a 28.6 cdef 8.3
Plant extracts
15 Japanese apricot/ginkgo nut 15.0 hi 193¢ 21.6 efg 0.0c
16 Clove 43.5 defg 232 fg 38.1 bed 0.0c
17 Curled dock 65.2 be 66.6 ab 21.1efg 0.0c
18 Curcuma longa thizoma 871 0.0h 40.7 be 0.0c
19 Stevia 52.2 cdef 58.6 be 26.0 def 19.5b
Others
20 Chitosan 60.9 cd 42.3 de 214 efg 29.8a

*The different letters are significantly (P<0.01) different according to Duncan's multiple test.
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