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Executive Summary

1. Introduction

At present, the trend of organic vegetables consumption has increased due to
consumers are increasingly concerned about the health and prefer clean food and safety
vegetables. The organic farming is focused on ecological balance in agricultural areas rather
than using of pesticides. This is an important mechanism for sustainable and safe
controlling of insect pests. But today the environment is changing, whether it is the effect
of global warming, greenhouse effect or the pollution that we have created. These factors
effected on ecological balance, such as an outbreak of non-economic pests. Recently there
has been an outbreak of subterranean ants attacking organic vegetable roots causing
severely damaged many kinds of vegetable.

The Royal Project Foundation has encouraged the organic farming, one of the major
pest of the organic farming is subterranean ants which could attack various kinds of
vegetables from transplanting until harvest period such as cabbage, pak choi and lettuce
crops. In addition it could attack tuber of carrot, baby carrot and Chinese radish, causing
holes on the surface of tuber and reducing market quality products.

Subterranean ant is an ant belonging to family Formicidae, order Hymenoptera. It
was known as important insect pests of peanut in the north, northeast and south of
Thailand. In the past, subterranean ant Donylus orientalis Westwood, 1835 was reported as
a pest, known as “MangDang”, attacking peanut by biting peanut shell then eating the
beans inside and replacing soil with broken beans. Farmers were able to survey the
presence of subterranean ants in their farm by overturn half cut coconut shell into the soil,
if there are exist it will come to eat the coconut meat. However there is no report that
subterranean ants are attacking other plants in Thailand.

There are three species of subterranean ants have been reported in Thailand, D.
orientalis Westwood, 1835, D. laevigatus (F. Smith, 1857) and D. vishnui Wheeler, 1913.

D. orientalis found in northern, northeast and middle part of Thailand, D. laevigatus
showed wide distribution in all parts of Thailand, whereas D. vishnui found only in eastern
and southern parts of Thailand.

Therefore, the study on evaluation of subterranean ant infestation and their control
are necessary. In the first year, we will conduct a taxonomic study of subterranean ants in
highland area, including their distribution, host plants and evaluation of their infestation.
The second year, controlling of those subterranean ants will be conducted to reduce the

damage in organic vegetables.

2. Objectives



1. To study biology and species of subterranean ants which found in organic vegetable
crops in highland area.
2. To investigate their host plants and evaluate their infestation in organic vegetable crops

in highland area.

3. Research Methodology
1. Data collection and review literatures of subterranean ants

Collect information and review literatures of subterranean ants.
2. Select 3 organic farm of the Royal Project Foundation as study area

Select of 3 organic farming areas under supervision of the Royal Project Foundation
that have been attacked by subterranean ants, and gather data on crop cultivation in those
area.

3. Collect environmental information such as soil, temperature, humidity to analyze an
outbreaks and distribution of subterranean ants.
4, Survey species, abundance of subterranean ants and their host plants

4.1 species and abundance of subterranean ants

- Stratified random sampling method will be applied in a survey of each organic
farming based on plant type and age of plant by the evidence of damage from
subterranean ant.

- Random sampling on species and abundance of subterranean ants in each
surveyed area, by using palm oil bait traps adapted from Berghoff et al. (2002). Traps will
be done by placing at least 10 of palm oil bait traps every 5-10 metersin 200 square
meters of each area, in case of long or wide plot, placing traps covering all side of the plot.
Allow traps to expose for 12-24 hours, then traps will be collected, counted and classified.
At the same time, random collecting soil in the same area with 15 centimeters width x 15
centimeters long x 10 centimeters deep at least 3 samples of each area to sort of
subterranean ant and other organism by using Berlese funnel method.

4.2 Food plant of the subterranean ant

Random explore the host plant, and collect a sample plant by diagonal part of the
field. Totally 10 points to find the destruction of the subterranean ant.

5. Biology studies, physical and biological factors of subterranean ant

Study an environmental and biological factors of subterranean ants, such as
population structure, soil humidity, soil pH, soil nutrients and the quantity of organic
matters in the soil, including species and number of other organisms living together with
subterranean ant.

6. Evaluation of subterranean ant infestation
Evaluation a damage of subterranean ant by sampling of infested products for 1

square meter, 3 samples per plot will be collected. Weight measurement of the total



collected product and weigh the infested products. Then analyze a percentage of
destruction by calculating the weight of the infested products, multiply by one hundred
and then divide it with the weight of the total product (Dash et al., 2013).
7. Data analysis and statistics

Analyze the relationship between weather data, seasonal abundance of
subterranean ant, host plants and its infestation by using the regression analysis.
8. Summarizes the result of study and the infestation of subterranean ants in the study
areas

Gathering species and abundance of the subterranean ants, host plants, infestation
data including their distribution.

4. Results

Evaluation of subterranean ant infestation and its control in highland area were
carried out in organic vegetable plots at 3 study areas under supervision of the Royal
Project Foundation; 1) Royal Agricultural Station Inthanon, Chom Thong district, Chiang Mai
province, 2) Tung Luang Royal Project Development Center, Mae Wang district, Chiang Mai
province and 3) Wat Chan Royal Project Development Center, Kunlayaniwattana district,
Chiang Mai province. Palm oil bait traps were used to investigate species and preliminary
biology study of subterranean ant in organic vegetable plots. Stratified random sampling
method was applied. Field monitoring was done to survey host plant and evaluate the ant
infestation. This study was done during March to October 2018.

There are two species of subterranean ants were found; Dorylus laevieatus and
Dorylus orientalis (Figure 1). In the area of the Royal Agricultural Station Inthanon found
only D. laevigatus attacking root of organic vegetables, while Tung Luang Royal Project
Development Center found both species in traps, but at Wat Chan Royal Project
Development Center could not find any subterranean ants in this period of study.




Figure 1 Subterranean ants; Dorylus laevigatus and Dorylus orientalis

The simple identification of these two subterranean ants is to examine two
characters of major worker 1) number of antennal segments; D. laevigatus with 12
segments and D. orientalis with 9 segments 2) head part with/without tiny hair; D.
laevigatus without hair and D. orientalis with hairy head part.

The occurrence and infestation of subterranean ants were unaffected by soil
physical factors.

The result of regression analyze showed no relationship with weather data.

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%, Chinese mustard 2.17% and 100% in Chinese radish.

5. Summary

Evaluation of subterranean ant infestation and its control in highland area were
carried out in organic vegetable farms at 3 areas under supervision of the Royal Project
Foundation; Royal Agricultural Station Inthanon, Tung Luang and Wat Chan Royal Project
Development Center. Palm oil bait traps were used to investigate species and preliminary
biology study of subterranean ant in organic vegetable plots. Stratified random sampling
method was applied. Field monitoring was done to survey host plant and evaluate the ant
infestation. This study was done during March to October 2018.

There are two species of subterranean ants were found; Dorylus laevieatus and
Dorylus orientalis. In the area of Inthanon found only D. (aevigatus attacking root of organic
vegetable, while Tung Luang found both species in traps, but at Wat Chan could not find
subterranean ants in this period of study.

The simple identification of these two subterranean ants is to examine two
characters of major worker 1) number of antennal seements; D. laevigatus with 12
segments and D. orientalis with 9 segments 2) head part with/without tiny hair; D.
laevigatus without hair and D. orientalis with hairy head part.

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%, Chinese mustard 2.17% and 100% in Chinese radish.



6. Suggestion

1. From the result, we could not predict the future damage of subterranean ants
because of their irregular occurrence, the shortage of study period and a restriction of land
owner. We suggest that the clearly study on factors of their outbreaks should be
continued.

2. We should study controlling these subterranean ants by using biological controls

or others proper control methods.
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Abstract

Evaluation of subterranean ant infestation and its control in highland area were
carried out in organic vegetable plots at 3 areas under supervision of the Royal Project
Foundation; Royal Agricultural Station Inthanon, Tung Luang and Wat Chan Royal Project
Development Center. Palm oil bait traps were used to investigate species and preliminary
biology study of subterranean ant in organic vegetable plots. Stratified random sampling
method was applied. Field monitoring was done to survey host plant and evaluate the ant
infestation. This study was done during March to October 2018.

There are two species of subterranean ants were found in; Dorylus laevigatus and
Dorylus orientalis. In the area of Inthanon found only D. (aevigatus attacking root of organic
vegetable, while Tung Luang found both species in traps, but at Wat Chan could not find
subterranean ants in this period of study.

The simple identification of these two subterranean ants is by examining two
characters of major worker 1) number of antennal segments; D. laevigatus with 12
segments and D. orientalis with 9 segments 2) head part with/without tiny hair; D.
laevigatus without hair and D. orientalis with hairy head part.

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%, Chinese mustard 2.17% and 100% in Chinese radish.



