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Executive Summary

1. Introduction

Subterranean ant is a social insect living together in a colony, belonging to the Order
Hymenoptera. It is an important insect pest of peanut in the North, North-East and South of
Thailand. There are three species of subterranean ants that have been reported in Thailand,
namely: Dorylus orientalis Westwood, 1835, D. laevigatus (F. Smith, 1857) and D. vishnui
Wheeler, 1913. D. orientalis is found in the Northern, Northeast and middle parts of Thailand,
while D. lagevigatus is distributed in all parts of Thailand, whereas D. vishnui is found only in
Eastern and Southern parts of Thailand. It has been established that subterranean ant attacks
organic vegetable crops such as carrots, baby carrot and Chinese radish in many areas of the
Royal Project Foundation, causing wilt, small hole on the surface of the tuber and reducing
market quality of these products. Field monitoring can be done by using palm oil or coconut
bait traps placed in vegetable plots. This method also can reduce the number of subterranean
ants in the field through trapping.

In the year 2018, Piyawan et al. (2018) reported two species of subterranean ants, D.
orientalis and D. lgevigatus in two areas of organic vegetable crops under supervision of the
Royal Project Foundation at the Royal Agricultural Station Inthanon in Chom Thong district and
Tung Luang Royal Project Development Center in Mae Wang district of Chiang Mai province.
Host plants of subterranean ants were baby pak choi, Chinese mustard, and Chinese radish.
The highest percentage of damage caused by subterranean ants in baby pak choi was 21.93%,
while Chinese mustard 2.17% and 50-100% in Chinese radish.

Currently in this year 2019, we continued with our research project as the second year
of study on evaluation of subterranean ant infestation and their control to reduce the damage

caused in organic vegetables.

2. Objectives

To examine controlling method of subterranean ant pest in organic vegetable crop
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3. Research Methodology

1) Selection and examination of microbial agents and plant extract for controlling
subterranean ant pests under laboratory condition

Random survey and collection of subterranean ants found in organic vegetable plots in
each area where subterranean ants was done and recorded. Thereafter, both soil samples and
subterranean ants collected in plastic boxes were taken back to the laboratory, identified and
appropriately stored in the laboratory for further experiment.

Selection and examination of microbial agents and plant extracts for controlling
subterranean ant pest under laboratory condition was then conducted. Firstly, microbial
agents comprising of two entomopathosgenic fungi, Beauveria bassiana and Metarhizium
anisopliae and plant extract were prepared for use in organic vegetable crop in the area under
supervision of The Royal Project Foundation. Nematode, Steinernema carpocapsae, tobacco
and derris extract were also used. The preparation of tobacco extract was done by soaking
small pieces of dried tobacco in water (water 900 ml: 100 ¢ dried tobacco) for 24 hours, then
filtered before use while derris extract was prepared by soaking smashed root of derris in
water (water 1000 ml: 150 ¢ root of derris) for 24 hours, then filtered before use. Efficacy test
of each microbial agent and plant extract to control subterranean ant pest was then
conducted under laboratory condition using CRD (completely randomized design) with 4
replications as follows; Treatment 1 Beauveria bassiana (PP-BEB) 200g mixed with 20ltrs of
water, treatment 2 Metarhizium anisopliae (PP-META) 200 ¢ mixed with 20 ltrs of water,
treatment 3 Nematode (Nemacide) 100 ¢ mixed with 20 ltrs of water, treatment 4 Tobacco
extract, treatment 5 Derris extract and treatment 6 Control.

In each treatment (4 replications), 10 subterranean ants were placed in petri dish lined
with filter paper and served with sugary cotton as supplementary food for the ant. About 0.5
ml of each treatment was sprayed directly to the ants. Number of dead ants were counted
and recorded after spray for 1, 3, 6, 12, 24, 48, 72, 120 and 168 hours. Abbott’s formula was

used in case of death number in control treatment over 5%.

2) Examination of microbial agents and plant extract to control subterranean ant
pest in organic vegetables under supervision of the Royal Project Foundation.

Selection of two (2) experimental sites where organic vegetable crops is grown under
the supervision of the Royal Project Foundation was done. Thereafter, environmental

information such as temperature and precipitation were recorded followed by evaluation of



microbial agents and plant extract to control subterranean ant pest. The selected laboratory
treatments with over 80% efficiency results were used for the test on the vegetable crop
under field condition. This was carried out by Randomized Complete Block Design (RCBD) with
4 replications. The treatments were sprayed at 7 days intervals until harvest, then data

analysis was calculated on death of the ants.

3) Control of subterranean ant in organic vegetable crop under supervision of
the Royal Project Foundation.

Mechanical control of subterranean ant in organic vegetable crop was investigated and
T-test was used to compare 2 types of palm oil bait traps which comprised of palm oil sieve
basket bait and palm oil bottle bait traps. The sieve baskets were filled with palm oil and soil
and placed around vegetable crops at about 2.5 m apart. On the other hand, plastic bottles
applied with palm oil were used as a bait which was also local method. Damage percentage
of vegetable produce and data analysis of ant mortality and the cost of each treatment were
calculated.

In addition, control of subterranean ants in organic vegetable crop using integrated
pest management was examined. This was done by using microbial agents and/or plant
extract together with mechanical control (palm oil basket bait trap) to control subterranean
ant pest by using RCBD with 4 replications as follows; treatment 1: microbial agents + palm oil
basket bait trap, treatment 2: plant extract + palm oil basket bait trap, treatment 3: microbial
agents + plant extract+ palm oil basket bait trap and treatment 4 as control. The percentage
of the damage caused on the vegetable produce and data analysis of ant death number

under each treatment and the cost incurred were calculated.

4) Data and cost analysis and conclusion each controlling method.

Analyzed and gathered all experiment results and cost of each control method.

4. Results

Organic vegetable crops in Royal Agricultural Station Inthanon, Chom Thong district and
Tung Luang Royal Project Development Center, Mae Wang district in Chiang Mai province,
under supervision of the Royal Project Foundation were chosen as study areas.

The study on selection and examination of microbial agents and plant extract to
control subterranean ant pest under laboratory conditions revealed that tobacco and derris

extract have mortality rate of subterranean ant of more than 80 % within 12-24 hours after



treatment. Beauveria bassiana, Metarhizium anisopliae and nematode Steinernema
carpocapsae caused mortality of subterranean ants more than 80 % within 120 hours (5 days)
after treatment.

On the other hand, field experiment found that entomopathogenic nematodes gave
the highest percentage control efficiency on subterranean ants at 92.61 % in Tung Luang area
(cost of 2,400 baht per rai), while tobacco extract resulted in 81.04% of control efficiency (cost
of 950.40 baht per rai). However, using tobacco extract was the cheapest method because
dried tobacco used in this study was obtained as waste material from the tobacco processing
industry. At the same time, mechanical control in organic field at Tung Luang area revealed
that the palm oil basket trap was the best trap as it captured 1,853.5 ants/trap compared to
the bottle trap which captured 873.75 ants/trap. In addition, it was also established that
integrated pest management composed of nematode and palm oil basket traps had the
highest percentage of control efficiency in subterranean ant at 95.56%, followed by tobacco
extract in combination with palm oil basket traps which resulted to 88.67% of control
efficiency. However, using tobacco extract in combination with palm oil basket traps was the

cheapest method as compared to nematode and palm oil basket traps.

5. Suggestion

1. Further study on infestation of subterranean ant in other organic crops and other
areas should be continued.

2. Highly suggestion to establish a training and practice course for the organic farmers
and related staffs on the sustainable and environmental friendly control of subterranean ant
pests.

3. The palm oil bait trap can be modified by using cooked oil and used plastic bottle

instead of basket/glass bottle in order to reduce cost.
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