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Abstract

In this study, the efficacy of 5 plant extracts from guava leaf, betel leaf, pomegranate peel,
blady grass root, and sunchoke tuber were tested on the growth inhibition of Erwinia carotovora
subsp. carotovora, the causal agent of soft rot disease of Chinese cabbage under laboratory and
greenhouse conditions. The plant crude extracts were prepared by using 95 % ethanol, ethyl acetate,
hexane, and water and filtrated and evaporated under vacuum. The 95 % ethanol and ethyl acetate
individual extract of betel leaf could inhibit the growth of soft rot pathogen by showing 27 and 26
mm. clear zone respectively (p=0.05). Moreover, we found that 95 % ethanol, ethyl acetate, and
water showed different capacity extraction. The 95 % ethanol betel leaf extract showed 2 different
bands of the important active ingredient at R; = 0.37 and 0.70, detected by thin-layer
chromatography whereas ethyl acetate; and water extracts showed 4; and 1 important active
ingredient bands at R; = 0.37, 0.44, 0.59, and 0.70; and 0.37, respectively. The suitable
concentration of 95 % ethanol and ethyl acetate betel leaf extract against E. carotovora subsp.
carotovora were 7.5 and 10 %, respectively. Furthermore, the application of 10 % of ethyl acetate
betel leaf extract every 7 days 5 times or 14 days 3 times (at 0, 7, 14, 21 and 28 or at 0, 14 or 28
days after E. carotovora subsp. carofovora inoculated in the soil), were the most effective against E.
carotovora subsp. carotovora (p=0.05). It was concluded that extract of betel leaf showed the most
effectiveness on growth inhibition of soft rot pathogen which may be due to their active ingredients.
The results support the local wisdom in using local plants to reduce or replace the agrochemical in

sustainable plant disease management program.

Keywords: biological control; reduced agrochemical; sustainable agriculture; organic farming
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(Table 1)

Table 1 Treatment of plant extract by different solvents

Code Treatment

Code Treatment

T1 |Water extract of guava leaf

T12 |Hexane extract of betel leaf

T2 |Water extract of betel leaf

T13 |Hexane extract of pomegranate peel

T3 |Water extract of pomegranate peel

T14 |Hexane extract of blady grass root

T4 |Water extract of blady grass root

T15 |Hexane extract of sunchoke tuber

T5 |Water extract of sunchoke tuber

T16 |Ethyl acetate extract of guava leaf

T6 |95 % ethanol extract of guava leaf

T17 |Ethyl acetate extract of betel leaf

T7 |95 % ethanol extract of betel leaf

T18 |Ethyl acetate extract of pomegranate peel

T8 |95 % ethanol extract of pomegranate peel

T19 |Ethyl acetate extract of blady grass root

T9 |95 % ethanol extract of blady grass root

T20 |Ethyl acetate extract of sunchoke tuber

T10 |95 % ethanol extract of sunchoke tuber

T21 |Copper hydroxide

T11 |Hexane extract of guava leaf

T22 |Distilled water
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Figure 1 Colony morphology of Erwinia carotovora subsp. carotovora ECC14 on nutrient glucose

agar (A) and its pathogenicity on Chinese cabbage compared to distilled water (B)

Figure 2 Soft rot pathogen inhibition efficacy of different plant extract including betel leaf (1), guava

leaf (2), pomegranate peel (3), and sunchoke tuber (4) and blady grass root (5) extracted

by 95 % ethanol (A), ethyl acetate (B), and water (C).
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Figure 3 Thin-layer chromatography of betel
leaf extracted by 95% ethanol (left),

water (middle), and ethyl acetate

(right).
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UsznSnwdngalun1idudy £ carotovora
subsp. carotovora LB AUTIMEUEILYNAY 21.8
fiafiway vesnsanfassanaluwgludari

ATANLLENUDA 95 % NIZAUAMNLTNTY 7.5 %

Table 2 Efficacy of different concentrate of
plant extract to Erwinia carotovora

subsp. carotovora inhibition

The Inhibition zone (mm)
Al A A o & n A
fszdninwlumaduds 144 Tefiuas lay concentration | Ethyl acetate | 95 % Ethanol
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Figure 4 Efficacy of different frequency and application of plant extract to reduce the population of

Erwinia carotovora subsp. carotovora ECC14 within 28 days after treatment. The treatment

details in Materials and Methods.
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