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2. Objective

To investigate species lists of edible insects and insect pollinators in
Pha Taem National Park, Kaeng Tana National Park, Phu Jong-Na Yoi National Park,
Yod Dom Wildlife Sanctuary, and Bun Thrik-Yod Mon Proposed Wildlife Sanctuary.

3. Methods and Identification
3.1 Data Procedure
The species lists of insects in terms of edible and pollinators were collected
in 2 ways; primary data (direct survey) and secondary data collection.
Primary data collection, the survey was carried out in dry every green forest
(DEF), dry dipterocarp forest (DDF), and mixed deciduous forest (MDF) within 5
sites, Pha Taem National Park, Kaeng Tana National Park, Phu Jong-Na Yoi National
Park, Yot Dom Wildlife Sanctuary, and Bun Thrik — Yot Mon Proposed Wildlife
Sanctuary , respectively during dry season. Insect collection conducted in both day
(difect survey) and night time (light trap).
Secondary data collection, journals, reports, and books were investigated.
3.2 Identification and Analysis
All collected specimens from the fields were mounted at Department of
Forest Biology, Faculty of Forestry, Kasetsart University. They were consequently
identified by using many references and comparing with insect collection specimens
by following order, family, genera, and species levels, respectively. All insects from

each site were classified into 2 groups, being insect pollinators and edible insects.




4. Results

4.1 General Insects

A total of 187 species belongs to 130 genera, 45 families, and 9 orders were
presented within the project areas (Table 1). Due to the project areas contain similar
forest types with many deciduous forests, so that most insect species were found to be
common and similar such as Patanga succincta (F. Acrididae; O. Orthoptera),
Gryllotalpa africana (F. Gryllotalpidae; O. Orthoptera), Orthetrum sabina (F.
Libellulidae; O. Odonata), Catopsilia pomona pomona (F. Pieridae; O. Lepidoptera),
Papilio demoleus malayanus (F. Papilionidae; O. Lepidoptera), etc. In addition, many
species were found in forest and agricultural areas, including Xylotrupes gideon (F.
Scarabaeidae; O. Coleoptera), Vespa tropica and V. affinis (F. Vespidae; O.
Hymenoptera), Chrysomya megacephala (F. Calliphoridae; O. Diptera) etc. The most
species were found in MDF (123 species, 130 genera, 40 families, 9 orders), followed
by DDF (104, 95, 43, 9) and DEF (102, 68, 16, 6) respectively. Many species were
presented the pest status (Fig. 1) such as Xyleutes leuconotus and Zeuzera coffeae (F.
Cossidae; O. Lepidoptera), Aristobia horridula and Batocera rubra (F.
Cerambycidae; O. Coleoptera), Oryctes rhinoceros (F. Scarabaeidae; O. Coleoptera),
Hypomeces squamosus (F. Curculionidae; O. Coleoptera) etc. However, these areas
were rather low in numbers of species because the collection were madel during the

dry period while most insects will be commonly found in the wet season.

Figure 1 Some insect pests in project areas.

A. Xyleutes ceramicus
B. Aristobia horridula
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The insects were collected in each area as described below;

1.1 Pha Taem National Park

This area were found to be the highest numbers of species which 174 species
belongs to 124 genera, 42 families and 9 orders were collected (Table 2). Most insects
were found in MDF (128 species and 101 genera), followed by DDF (104 species and 91
genera) and DEF (102 species ans 62 genera) respectively.

Interesting species in this area was the metallic beetle (Sternocera ruficornis)
because it was one species of all insects which is very beautiful in color. It lives in dry

dipterocarp forest. This area was the area which found to be high abundance in Thailand

for this species. Generally it uses to make a bueatiful products and souvenirs (Fig. 2).

Figure 2  Metallic beetle and products or
souvenirs




1.2 Kaeng Tana National Park

This area found in the lowest numbers of species which 159 species belongs to
114 genera, 40 families and 9 orders that were collected (Table 3). The most insects were
found in MDF (117 species and 92 genera), followed by DDF (96 species and 81 genera)
and DEF (91 species ans 59 genera) respectively. Althought it was small area but insects
were similar in species with another areas. The common insect species belongs to O.
Lepidoptera such as Euploea core godartii (F. Danaidae), Neptis hylas kamarurpa (F.
Nymphalidae), Junonia atlites atlites (F. Nymphalidae), Pachiopta aristolochiae
goniopiltis (F. Papilionidae), etc.

No the interesting species was found in this area. The insects found in this area
were very common species but it varied in numbers of species.

1.3  Phu Jong — Na Yoi National Park

This area found in the second highest numbers of species. 167 species belongs to
121 genera, 44 families and 9 orders that were collected (Table 4). Most insects were
found in MDF (122 species and 95 genera), followed by DDF (101 species and 88
genera) and DEF (94 species ans 64 genera) respectively.

Interesting insect was butterflies. There found high abundance in some areas,
especially around waterfall such as Catopsilia pomona pomona (F. Pieridae), Graphium
sarpedon (F. Papilionidae), Fuphoea sylvester (F Danaidae), etc.

1.4  Yod Dom Wildlife Sanctuary

This area found in the third highest numbers of species which 164 species belongs
to 118 genera, 41 families and 9 orders that were collected (Table 5). Most insects were
found in MDF (120 species and 94 genera), followed by DDF (98 species and 83 genera)
and DEF (92 species ans 59 genera) respectively.

No interesting species was presented in this area.

1.5  Bun Thrik — Yod Mon proposed Wildlife Sanctuary

This area found in the forth numbers of highest species which 162 species belongs
to 115 genera, 39 families-and 9 orders that were collected (Table 6). Most insects were
found in MDF (116 species and 91 genera), followed by DDF (97 species and 83 genera)
and DEF (93 species ans 61 genera) respectively.

The interesting species was not seen in this area.
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4.2 Insect Pollinators

The most seen insect pollinators were the adults of butterflies and moths (O.
Lepidoptera, 116 species), followed by O. Hymenoptera (11 species) and O. Diptera (5
species) respectively. Most insect species were common within the project areas such as
Pachiopta aristolochiae goniopiltis (Lepidoptera : Papilionidae), Papiliodemoleus
malayanus (Lepidoptera : Papilionidae), Leptosia nina nina (Lepidoptera : Pieridae),
Catopsillia Pomona Pomona (Lepidoptera : Pieridae), Euploea core godartii
(Lepidoptera : Danaidae), Apis dorsata (Hymenoptera : Apidae), Chrysomya
megacephala (Diptera : Calliphoridae), and Musca domestica (Diptera : Muscidae), etc.

124 species, 79 genera, 20 families, and 3 orders of insect pollinators were
collected at Pha Taem National Park (Table 7). They included O. Lepidoptera (110
species), O. Hymenoptera (9 species), and O. Diptera (5 species).

111 species, 73 genera, 20 families, and 3 orders at Kaeng Tana National Park
were found (Table 8). 98 species were found in O. Lepidoptera, followed by 9 species in
O. Hymenoptera and 4 species in O. Diptera.

116 species, 77 genera, 23 families, and 3 orders were presented at Phu Jong-Na
Yoi National Park (Table 9). The most insects presented in O. Lepidoptera with 102
species, followed by O. Hymenoptera with 10 species and O. Diptera with 4 species.

116 species, 78 genera, 22 families, and 3 orders were found in Yod Dom Wildlife
Sanctuary (Table 10). O. Lepidoptera included 103 species, followed by O. Hymenoptera
(9 species) and O. Diptera (4 species).

114 species, 73 genera, 19 families, and 3 orders were found at Bun Thrik-Yod
Mon Proposed Wildlife Sanctuary (Table 11). 100, 9, and 4 species were found in O.
Lepidoptera, O. Hymenoptera, and O. Diptera respectively.
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4.3 Edible Insects
Table 12 shows list of species and the presence of edible insects in each
site. Total 48 species from 43 genera belongs to 22 families and 7 orders were found in
all sites. Each species was presented in all sites but different in number. Some species
were common to all sites : Pastanga succincta (Orthoptera : Acrididae), Gryllotalpa
africana (Orthoptera : Gryllotalpidae),  Oecophylla smaragdina (Hymenoptera :
Formicidae), Holotrichia sp. (Coleoptera : Scarabaeidae), Hypomeces squamosa
(Coleoptera : Curculionidae), and Brachytrupes portentosus (Orthoptera : Gryllidae),
However, Gryllotalpa africana and Oecophylla smaragdina were very popular for
cooking and selling. All insects were found in both natural forests and agricultural areas.
All insects in the sites were consumed during their immature and / or mature
stage of life cycle (Table 12). Most Coleoptera and Isoptera were consumed in adult
stage : Malang Thub (Sternocera rugicormis : Buprestidae), Malang Khom Tong
(Hypomeces squamosus : Curculionidae), Malang Gud Jee (Copris nevinsoni
Scarabaeidae), Malang Ginoon Khiaw (4dnomala cupriper : Scarabaeidae), Malang Mauw
(Macrotermes sp. : Termitidae). Furthermore, some insects were eaten during their
immature stage namely Duang Ma Praow (Rhynchophorus furrugineus : Curculionidae),
Malang Ngum (order Odonata), Peung (Apis spp. : Apidae), Tior and Tan (Vespa spp. :
Vespidae). Some species was consumed in both immature and adult, such as Malang Da
Na (Lethocerus indicus : Belostomatidae), Muan Lam Yai (Tesseratoma javanica :
Pentatomidae) Chuck-a-Chun (Dundubia intemerata : Cicadidae), Mallang Kra Chom
(Gryllotalpa africana : Gryllotalpidae), Jing Riid (Gryllus bimaculatus : Gryllidae), Tak
Kra Tan Nuat Yao (Pseudophyllus titan : Tettigoniidae), and Tak Kra Tan Nuat San
(Patanga succincta : Acrididae). The larvae and pupa stages of Vespa and Apis species

were used as food while larvae, pupa, and adult stages of Mod Daeng (Oecophylla

smaragdina : Formicidae) were found to be edible.
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4.3.1 Some Economic Insect Groups

In this study, some species were very common to be consumed and
sold in the market, for example:

1) Mod Daeng (Oecophylla smaragdina). Local people like larvae,
pupa, and adult stages of the Mod Daeng to be known as Khai-Mod-Daeng or Egg
(larvae and pupa) and Tug-Peng (young female). This species was abundant in the
over. The workers of ant built the nest in large-leafed trees such as mango by pulling
the leaves to gether and gluing them, sometimes may as large as a football. The eggs
“immature stage” were produced from the end of December to April and villagers sell
mod daeng and their eggs dialy during this period. Collected nest was placed in a
bucket of water to couse the worker ants float while the eggs and adults sink to the
bottom. To remove the worker ants, a piece of cloth was used to stir through the
water. Nests in high trees will be dislodged first by using a long bamboo pole.

The eggs and adults (worker and young female) were eaten by cooking
and uncooking. They could be consumed within variety ways like made into salad,
flied with eggs, put into bamboo shoot soup, or curried fish wrapped in banana leaves,
etc. Analyﬁcal results record what will be contained per 100 g of insect : kcal 493,
moisture 22%, protein 24.1 g, fat 42.2 g, carbohydrate 4.3 g, fiber 4.6 g, ash 2.8 g,
calcium 40 mg, phosphorus 230 g, iron 10.4 mg, vitamin A 710 L.U., B; 0.22 mg, B,
1.13 mg, and niacin 5.7 mg.

2) Tak Kra Tan Nuat San or short-horned grasshoppers (F. Acrididae).
Many species were consumed as popular dishes in Thailand. They were caught by
hands with head and wings were removed when eaten. They could then be cooked by
stir-fried, used in curry as a meat-sub stitute, or made into a spicy sauce. Deep-fried,
crispy grasshoppers were very well-liked by a lot of people. They were eaten like
shrimps, and sold everywhere with relatively high price.

3) Jing Kong or Jing Riid or cricket (F. Gryllidae). People consumed
several kinds of crickets : Brachytruper portentosus, known as jee-pom or jing-
konotjing-reed-hua-to, Grylluss bimarculatus, Achetatestacea, A. confirmate, to be
known as jing-reed. These crickets were considered to have a rich of flavor. It was
well edible, having a taste somewhat similar to shrimp. The season for crickets
harvesting was in the middle of the rainy season and the beginning of winter. Between
July and December, villagers sold crickets in the markets. The crickets stayed in their

tunnels, which were about one foot dept, during the day and come out at night. They




consumed young plants and were accounted to be agricultural pests. Villagers used
shovels to dig the crickets from the ground. There was usually one cricket per hole.
The crickets may be eaten as a whole or cut into small pieces. They were fried,
roasted on sticks over a fire, grilled or put into curry as a substitute for meat.

4) Malang-gra-chawn or mole cricket (F. Gryllotalpidae). The mole
cricket lives in the soil and occasionally flied into house at night. The season for
finding mole crickets was rainy season. They were caught and prepared similarly to
crickets.

5) Malang-da-na or giant water bugs (F. Belostomatidae). The bugs
are about three inches long with males are generally smaller and have a stronger odor.
They live in swamps and rice paddies. During the rainy season, they come out of
water and will be attracted by lights especially to blue neon light. Fishing nets are
also used to harvest them from swamps and ponds. They are very popular food and
available nearly all year. There are many methods for dishes preparation including
roasting, steaming and grilling before soaking in fish sauce.

The male, after a grilling to increase his flavour and removing his
wings, will be best for crushing into mortar to make chili sauce, known as Nam Prik

Malang Da.

4.3.2 Methods of Cooking
The cooking methods for insects are not different from those used for
othe foods. Most popular for the different insect groups will be: |
1) Frying/ frittering
Deep-frying is the main technique used to prepare locusts, crickets,
and beetles which are so popular and expensive dish in urban areas. Cricket, locust,
and giant water bug fritters are also one of the most common dishes sold in urban
restaurants and as street foods in large markets across the country.
2) Roasting
It is the most common method for all insects except bees and
wasps.
3) Smoked
Some insects are used this method, including bees and wasps.
4) Baking / barbecuing

This may be used to cook crickets and giant water bugs.




5. Summary

Most insects species were very common in the project areas. 187 species
belongs to 130 genera, 45 families, and 9 orders were collected. Interesting species
were the metallic beetle (Sternocera ruficornis) and the red ant (Oecophylla
smaragdina). Most insects were found in MDF, DDF and DEF respectively. The
highest number of species was seen in Pha Taem National Park, followed by Phu
Jong-Na Yoi National Park, Yod Dom Wildlife Sanctuary, Bun Thrik-Yod Mon
proposed Wildlife Sanctuary, and Kaeng Tana National Park repectively. The most
found insect pollinators were butterflies and moths which they distributed in MDF ,
DDF, and DEF of the project areas. 48 species of all species found in the project areas
were classified to be the edible insects. Tak Kra Tan Nuat San, Malang-gra-chawn,
Jing Kong, and Malang-da-na were very popular food for local communities.
Degradation of the insect pollinators and the edible insectsmay come from the
intensive land utilization, collecting edible insects, illegal logging, and excessive
application of insecticides in the buffer zone or near the project areas. Basic
knowledge of benific and harmful insects should supported to local communities,
including training and practice.
Recommendation

1. There are many insect species which have not yet collected in the areas,
especially in the wet season. In general, most insects present during the rainy season,
so that should be considered for collection.

2. It should develop some edible insects which is high potential to make farm for
local communities living around the project areas to get income such as the red ant
(Oecophylla smaragdina), Tak Kra Tan Nuat San (Patanga succincta), Malang Kra
Chon (Gryllotalpa africana) and Malang Dana (Lethocerus indicus). These insects are
popular for Thai people in both cooking and selling in the markets.

3. The insects play very important roles to maintain the forest ecosystem. It
should be investigated in ecology and management of insects for using them to
maintain ecosystem in the project areas. There has still little knowledge in this cases
in the project areas.

4. Due to there have many insect pests living in the project area, if the forests are
disturbed or destroyed, these insects will move from the forest to agricultural area.

Protection or conservation these forests, and explain information about insect pests to

local communities living around areas, will be nescessory to maintain the area

diversity.
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