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Executive Summary

1. Project Title Efficacy of Chili and Pepper Extracts for Controlling Disease and
Insect Pests of Crucifer Crop
2. Project Personnel 1. Assoc. Prof. Dr. Sawai Buranapanichpan, Project Leader
Department of Entomology, Faculty of Agriculture, Chiang Mai
University
2. Assist. Prof. Dr. Kaewalin Kunasakdakul, Co-worker
Department of Plant Pathology, Faculty of Agriculture, Chiang Mai
University
3. Introduction
Crucifer crop is one of the most popular vegetable in Thailand, commercial grown
covering large area in northern Thailand. As other economic crops, many problems always
occurred during planting especially diseases and insect pests. The main control method
usually is based on chemical pesticides in order to prevent serious losses of crucifer yield.
Highly toxic pesticides and high concentration of pesticides are commonly practiced to
solve pest resistant problem when recommendation pesticides and the suggested
application rate did not work well. The undesirable effects of pesticides to the users and
the environment could not be avoided. Currently, Thai government has been proposed
policy to reduce the use of pesticide in agricultural production system. The alternative
control measures and the safe use of pesticides need to be considered and developed.
Botanical pesticide therefore become the attractive approach to control crucifer pests due
to they are safe to users, consumers and environment. Recently, the potential of many
plants such as chili and pepper have been reported to control various plant pests; however,
the use of chili and pepper extract to control crucifer pests was scared. Therefore, the
efficacy of chili and pepper extract for controlling disease and insect pests of crucifer crops

were carried out.

4. Objectives
The objectives aim to investigate on the efficiency of chili and pepper extracts on

some important crucifer diseases and insect pests.



5. Materials and Methods
5.1 Plant extract preparation
The chili extract, obtained from Research and Development Institute, The
Government Pharmaceutical Organization (GPO), and pepper extract, obtained from
Pesticide Product Development Project, Medicinal Plant Project Coordinator, The Thailand
Research Fund (TRF), were diluted to various concentrations for the trial on disease and
insect pests of crucifer based on specific experimental design and replication numbers for

disease and insect trials.

5.2 The crucifer disease trial
5.2.1 Disease preparation
Black rot disease, Xanthomonas campestris, was isolated from the infected
plant samples, collected from the crucifer growing area, by streaking on NA media plate.
Pure culture was transferred to sterilized water and kept at 4 °C until use. Whereas leaf spot
disease, Alternaria brassicicola, was also isolated from the lesion on infected crucifer leaf
after that hyphal tip isolation technique was used for pure culture on PDA media and then

the pure culture was grown on PDA which suitable for its growth and sporulation.

5.2.2 Effective trial of plant extracts on crucifer diseases
Standard inhibition trails of bacteria were used for determining the effect of
plant extracts on X. campestris. Dipping culture on PDA disc and slide culture on WA were
conducted for determining those on A. brassicicola. The evaluation of chili and pepper
extracts on bacterial black rot disease was carried out based on colony counting method.
The evaluation of chili and pepper extracts for fungal leaf spot disease was based on

measuring diameter of disease colony on PDA and microscopic observation method.

5.3 The crucifer insect pest trial
The efficacy test of chili and pepper extracts was carried out in laboratory on the
larva of diamondback moth (Plutella xylostella) and common cutworm (Spodoptera litura)
using 2 techniques: oral toxicity by leaf dipping methods in order to determine their

stomach poison and dermal toxicity by direct spray of plant extracts on larva using air



brush sprayer in order to determine their contact poison. The experimental design was
based on completely block design with 3 replications, 10 larvae for each experimental unit
were assigned and control check was distilled water. The insect mortality was determined
at 3, 6, 12, 24, 48, and 72 hours, after application of plant extracts. The data were analyzed
based on analysis of variance, least significant difference (LSD) analysis, and LC,, using

computer software, Logit PC.

5.4 Toxicity trail of plants extracts on crucifer crop
Various concentration of plant extracts were applied on crucifers and unusual

symptoms were observed.

6. Results
6.1 Effective trial of plant extracts on crucifer disease

All various concentrations of chili extract affected the crucifer bacterial disease,
X. campestris by slow down its growth up to 12-24 hours. The 2 highly effective
concentrations of chili extract were 3.0% and 1.5% inhibited the amount of colonies almost
99.73% and 87.33%, respectively, whereas, the concentration at 0.75% did not show any
effect on disease. The pepper extract at all concentration (3.0, 1.5, and 0.75%) inhibited the
amount of X. campestris colonies up to 99.99, 99.95 and 99.16%, respectively which better
than chili extracts. However, the mixture of both plant extracts provided the highest

bacterial inhibition result (100%).

The inhibition result of chili and pepper extracts on leaf spot fungal disease
(A. brassicicola) by dipping culture disc into the plant extracts, transferring to culture in
PDA and measuring the size of fungal colonies at various times found that all
concentrations of chili extract inhibited disease well during 3-5 days, after application and
its effective was declined continuously. Only did the concentration at 3% show good
control result until 15 days after application. Meanwhile, those of pepper extract inhibited
fungal disease in the same manner as chili but no any concentrations showed effective
result at 15 days after application. The evaluation on fungal growth by slide culture
methods, which fungus was grown on WA media added various concentrations of the plant

extracts and determined under microscope, found that the fungus grew slowly during the



first period. Abnormal, swallow and distortion, of fungal mycelium and germ tube were
found. In addition, difficulty of sporulation was detected when the high concentrations of

plant extracts were applied.

The mixture of chili and pepper extracts inhibited all stages of fungus better than
the use of each plant extract alone. The scared mycelium on media, the light color of spore
rings on the colony, and abnormal mycelium was found. In addition, decomposed of
mycelium tip of fungi grown in plant extract at concentration 1.5 and 3.0% were detected

and obviously affected the fungus growth.

6.2 Effective trial of plant extracts on crucifer insect pests

The stomach poison trial by crucifer leaf dipping method found that all
concentrations (0.5, 1, 2, 3, 4, 5%) of both chili and pepper extracts had no effect on larvae
of P. xylostella and S. litura. However, the contact poison trial by direct spray of chili and
pepper on larvae found that the chili extract at the concentration of 3, 4, and 5% was
significantly effective and showed mortality rate at 63.33, 66.67, and 76.67%, respectively,
with dermal LC,, at the concentration of 2.3372%. The trial on pepper extract was done
twice. The first trial, only the concentration at 3% was conducted which presented 70%
mortality on P. xylostella larvae; however, in the second trail, the mortality rate on P.
xylostella larvae was significantly reduced. Although the pepper extract at the highest 5%
concentration was used, only 36.67% mortality of P. xylostella larvae was found. This
unpredicted result was probably caused by the effect of the long term storage of plant

extracts.

The chili extract at concentration of 2, 3, 4, and 5% was high efficiency result to
control common cutworm; however, their efficiency results could be divided into 2 groups:
the lower concentrations (2 and 3%) controlled insects only 86.67% which less than the
higher concentrations (4 and 5%) showed completely control result (100% mortality). The
dermal LC,, for this insect was at the concentration of 0.4295%. The efficiency of pepper
extract was very low on the common cutworm. Although the high concentration (5%) was

used, only 16.67% mortality was determined.
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When the mixture of chili and pepper at concentration of 0.5, 1, 2, 3, 4 and 5% was
used on larvae of P. xylostella and S. litura, no effect was found on the oral trail and better
control was found on the dermal trial. The mortality of P. xylostella larvae at 56.67 and
63.33% were determined, when concentration of extract at 4 and 5% had been applied.
The trial result on common cutworm was as likely as the result of chili extract alone. The
mortality rate of insects was insignificant difference among the concentration rates at 3, 4,

5% and the highest mortality (96.67%) was found from the concentration at 5%.

The comparison on the efficiency of pepper, chili and the mixture of Indian long
pepper and derris on larvae of P. xylostella and S. litura by direct spray technique found
that chili extract at concentration of 4% was fare control of P. xylostella larvae (66.67%);
however, better control result found on common cutworm (86.67% mortality) at the
concentration of 3%. The mixture of Indian long pepper and derris was well control P.
xylostella larvae (93.33% mortality after application 24 hours) but lower toxic on common

cutworm (23.33% mortality). The pepper showed very low mortality rate on both insects.

6.3 Phytotoxicity trial of plant extracts on crucifer crop
No severe phytotoxic evident occurred on crucifer crop after application of both
plant extracts at all concentrations especially leaf bright. Only decoloration and dewaxation
were determined on the leaf. The stingy smell of the plant extracts on crucifer leaf may
unpreferable for the farmers, although it was gone from the leaf after 3 days of application

The taste of treated crucifer leaves was as the same as normal.
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Efficacy of Chili and Pepper Extracts in Controlling Disease and

Insect Pests of Crucifer Crop

Abstract

The efficacy tests of chili and pepper extracts in controlling crucifer diseases and
insect pests were carried out at the laboratory of Plant Pathology Department and
Entomology Department, Faculty of Agriculture, Chiang Mai University during November

2005 — December 2006.

The antibacterial and antifungal effects of chili and pepper extracts on black rot
pathogen (Xanthomonas campestris) and leaf spot pathogen (Alternaria brassicicola) were
performed with the colony counting and culture disc soaking methods respectively.
Evaluations of the chili extract activity indicated significant inhibition at high concentration of
3.0 % on both pathogens but the lower concentration at 1.5 % still active only on the
bacteria. While chili extract was very active against bacteria even the concentration was
decreased to 0.75 %. Therefore, mixture of the extracts were improved antifungal activities.
In addition, microscopic observation on fungal growth performed on slide culture of WA
supplemented with each extract and the mixture showed the same clearly results of

morphological disorder of mycelia and conidia germ tube developments.

The efficacy test on crucifer insect pests revealed that oral toxicity test of chili and
pepper extracts on larvae of diamondback moth (DBM) (Plutella xylostella) and common
cutworms (Spodoptera litura) by leaf dipping method indicated that all concentrations of
chili and pepper extracts had no efficiency in controlling the both larvae. In dermal toxicity
test on DBM larvae, chili extract at concentrations of 3, 4 and 5 % gave the same control
efficiency with mortality of 63.33 — 76.67 % and dermal LC, value was 2.3372 %. Pepper
extract had less efficiency than chili extract, with maximum mortality of 33.67 % at 5 %
concentration. For common cutworm, chili extract showed excellent efficiency at
concentrations of 4 and 5 % giving 100 % larval mortality, but were not significant
difference from 2 and 3 % concentration which resulted in 86.67 % larval mortality at 12

hours after applying the extract. Dermal LC,, value of chili extract was 0.4295 %. Pepper



(4)

extract had no efficiency giving only 16.67 % at the maximum concentration (5%). In
addition, mixture of chili and pepper extracts were also tested on both larvae by oral and
dermal toxicity test methods. The results indicated that the efficacy of the mixture was in

the same way of chili extract.

Chili and pepper extracts were sprayed on Chinese kale for phytotoxicity test and
the result revealed that both extracts did not cause phytotoxicity on the plant. Three days

after spraying, no odor of the plant extracts on tested plants and plant taste was usual.
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