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Introduction 
 
As a part of “Project of fact finding survey for poverty reduction and sustainable agricultural development in Myanmar with 
financial support from the Ministry of Agriculture, Forestry and Fisheries (MAFF) of Japan”, Japan Association for International 
Collaboration of Agriculture and Forestry (JAICAF) conducted a survey of the actual occurrence conditions, kinds and densities 
of stored rice insect pests in rice storehouses with the Department of Agriculture (DOA) and Department of Agricultural Research 
(DAR) of Ministry of Agriculture and Irrigation of Myanmar, and awakened the recognition on stored rice insect pests.  
 
In 2015, after a preliminary investigation in February, we carried out surveys on the first mission during June-July, the second 
mission during July-August, and the third mission in December. The technology and knowledge on the stored rice insect pests 
were transferred to the staff of DOA and DAR.  
 
This manual, which introduces the stored rice insect pests in Myanmar, was compiled using the data obtained by our surveys. It 
was also written with reference to “Main references”. We wish this manual contributes to develop the study of stored rice insect 
pests and improve the quality of post-harvest rice in Myanmar. 
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I. Investigation methods of stored rice insect pests 

1. Rice sampling method (Photo 1)
# Collect rice in rice storehouses randomly with a 200ml cup. 
# Investigate the kinds and number of individuals of stored rice insect pests and natural enemies in the sample. 
# Although this method is simple and easy without tools and materials, many individuals can be captured. 
# The number of individuals is shown as densities per a sampling unit (200ml of rice) 
# Collection of 3-5 cups in one rice storehouse is recommended. 

Photo 1. A rice sampling method 

2. Direct capture method (Photo 2)
# Capture stored rice insect pests and native natural enemies under fixed captors (1-3 persons) and time (5-10 minutes) conditions 

in rice storehouses. 

# Put captured insect pests and native natural enemies into a freezer to kill and investigate the kinds and the number of individuals. 
# Although this method is simple and easy without tools and materials, many individuals can be captured. 

Photo 2. A direct capture method 

3. Sticky trap method (Photo 3)
# Put the sticky trap with a handful of brown rice in rice storehouses. 
# Investigate the kinds and the number of individuals of stored rice insect pests captured on a sticky surface. 
# Small-sized traps (16cm X 10cm) with roof used in December are found better than big-sized traps (28cm X 22cm) without roof 

used during June-July, 2015. 
# While the sticky surface of big-sized traps without roof was covered with dust and rats were captured, the sticky surface of small-

sized traps with roof was not covered in dust and no rats but geckos and cockroaches were captured. 
# 3 traps in one rice storehouse are recommended. 
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Photo 3. A sticky trap method (left: big-sized, middle and right: small-sized) 

4. Pheromone trap method (Photo 4)
# Put the pheromone trap in rice storehouses. 
# Use aggregated pheromone formulation for weevils in rice storehouses. 
# Although insect pheromone is normally species-specific, rice weevils and maize weevils are attracted by this formulation. 
# Since the formulation insensibly releases pheromone for one month, the trap is unsuitable for short period (a few days) 

investigation as shown in our records. 
# Pheromone traps for various stored rice insect pests are sold in Japan. 
# 3 traps in one rice storehouse are recommended. 

Photo 4. A pheromone trap method 

5. Brown rice trap (Photo 5)
# Leave a small container with 200ml of brown rice in rice storehouses for 2-4 weeks. 
# Investigate the kinds and the number of individuals of stored rice insect pests and native natural enemies in the container. 
# Although this method is simple and easy without tools and materials, several kinds of stored rice insect pests and natural enemies 

can be captured. 
# The number of the individuals is shown as densities per a sampling unit (200ml of brown rice) 
# 3traps in one rice storehouse are recommended. 

Photo 5. A brown rice trap method 

6. Comparison between the five methods
Five methods have their own characteristics. Judging by the convenience, number of captured insect pests and costs, the rice 
sampling method and the direct capture method are good (Table 1). However, several methods should be used in investigations 
and the data needs comprehensively analyzed as kinds of stored rice insect pests captured by each method are slightly different.  

It seems that a light trap method (Photo 6) maybe effective as another method for investigating stored rice insect pests which are 
active at night. 
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Table 1. Comparison of five methods for investigating stored rice insect pests 

 
 

 

Photo 6. A light trap method 
 

 

Method Convenience No. of captured
insect pests

Cost Order of
evaluation

Rice sampling ◎ ◎ ◎ 1

Direct capture ◎ ◎ ◎ 1

Sticky trap ○ ○ ○ 4

Pheromone trap ○ ○ ○ 4

Brown rice trap ◎ ○ ◎ 3
Note: ◎=Good, ○=Fairly good

 

II. Conditions of stored rice insect pest occurrences 
 
 
1. Investigation spots and kinds of stored rice insect pests 
We carried out investigations in 16 spots (Abbreviations #1-16) as shown in Table 2.  #5, 6, 7 and 8 were used as fixed 
investigation spots for three days on the mission during June and July 2015.  #5, 7, 11, 12 and 14 were used as fixed investigation 
spots for four days on the mission in December 2015. 
 
Weevils, flour beetles, grain borers, grain beetles, moths, etc. were confirmed as stored rice insect pests (Table 3). Stored rice is 
severely damaged by weevils and grain borers. In Myanmar, major species of weevils is the rice weevil although the maize weevil 
also inhabits. Weevils are classified into Families of Rhynchophoridae or Curculionidae. Flour beetles eat few rice grains, but they 
secrete harmful material, quinone (Mondal, 1992; Hodges et al., 1996; Lis et al., 2011). Grain borers eat a lot of rice grains. Moths 
alike the Angoumois grain moth always occur on cereals. Lophocateres pusillus (Coleoptera) inhabit in the tropics, not in Japan.  
 
As several more kinds of the stored rice insect pests will probably be found in addition to the ones recorded in this manual, further 
investigations in Myanmar should be carried out. 
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Table 2. Investigation spots in 2015 

 

Note: Abbreviations, #1-15, are rice storehouses and #16 a market. 
 

Investigated spot Abbreviation Business Investigation season on the 1st, 2nd and
3rd missions

Zeya Thiri office of DOA (Zeya Thiri TS) #1 Government office June-July
Mr. U Toe (Zeya Thiri TS) #2 Farmer June-July
Mr. U Soe Lwin Oo (Zeya Thiri TS) #3 Rice miller June-July
Mr. U Sen Bou (Zeya Thiri TS) #4 Farmer June-July
Ms. Daw Khin Mar Cho (Zeya Thiri TS) #5 Farmer June-July, July-August and December
Mr. U Kyi Aung (Zeya Thiri TS) #6 Rice miller June-July and July-August
Co. Aung Mingalar (Tatkon TS) #7 Rice miller June-July, July-August and December
Mr. Kya Min (Tatkon TS) #8 Rice miller June-July and July-August
Mr. U Nyi Khin (Zeya Thiri TS) #9 Farmer June-July
U Aung Kyam Oo (Zeya Thiri TS) #10 Farmer June-July
Co. Yadanar (Pynmana TS) #11 Rice miller July-August and December
Pyi Lone Chan Thar (Leway TS) #12 Rice miller July-August and December
Min Sat San (Pynmana TS) #13 Rice miller July-August
DAR (Nay Pyi Taw) #14 Institute December
Ms.Thit Thit Aung (Nay Pyi Taw) #15 Rice miller December
Supercenter (Nay Pyi Taw) #16 Market June-July and December

 

Table 3. Kinds of stored rice insect pests 

 

 
 
2．Investigations on the mission during June and July 2015 
We investigated stored rice insect pests in 11 spots (#1-10 and 16, Table 2). Among them, 4 spots (#5-8) were fixed and investigated 
for three days. The methods of rice sampling, direct capture, sticky trap and pheromone trap were applied.    
 
We confirmed stored rice insect pests in 6 of the 11 rice storehouses. As many weevils and flour beetles were observed in 
preliminary investigations in February 2015, they were also found in #5-8 (Table 4). Grain borers and moths alike Angoumois 
grain moth were observed as well. We found weevils from polished rice in vinyl bags, which were sold in the market (#16).  
   
 
 

Insect pest name Species
Weevils  Rhynchophoridae such as the rice weevil, Sitophilus oryzae,  and the maize weevil,

S. zeamais （コクゾウムシ類）

Flour beetles  Tenebrionidae such as the rust-red flour beetle, Triboliun castaneum （コクヌストモドキ類）

Grain borers  Bostrychidae such as the lesser grain borer, Rhyzopertha dominica （コナナガシンクイ類）

Grain beetles  Cucujidae such as the saw-toothed grain beetle, Oryzaephilus surinamensis ,
and the flat grain beetle, Cryptolestes pusillus（ヒラタムシ類）

Moths  Lepidopteran insect pest such as the Angoumois grain moth, Sitotroga cerealella
 （バクガ等のキバガ科、あるいはメイガ類）

Others  Other insect pests, for example Lophocateres pusillus  (Coleoptera)
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Table 4. Investigations of stored grain insect pests in rice storehouses on the 1st mission (June-July, 2015) 

 
Note: Grain borers and moths like the Angoumois grain moth were observed. 
 

3．Investigations on the mission during July and August 2015 
We investigated stored rice insect pests in 7 spots (#5-8 and 11-13, Table 2). The methods of rice sampling and direct capture were 
applied.    
 
We confirmed stored rice insect pests in all investigation spots (Table 5). While weevils were observed in 7 investigation spots, 
flour beetles, grain borers, grain beetles and Lophocateres pusillus were observed in 4-5 investigation spots.  

Investigated Abbr. Date No. of insect pests  
spot Rice sampling Direct capture   Sticky trap  (28cm X 22cm)  Pheromone trap

Weevils Flour beetles Weevils Flour beetles Weevils Flour beetles Weevils
Ms. Daw Khin Mar Cho #5 1-Jul 0 2 1 5 Start Start Start
 (Zeya Thiri TS) 2-Jul 1 9 3 3 8 0 1

3-Jul 0 0 1 3 2 4 3
Total 1 11 5 11 10 4 4

Mr. U Kyi Aung #6 1-Jul 0 0 0 4 Start Start Start
 (Zeya Thiri TS) 2-Jul No sample No sample 0 0 2 0 1

3-Jul No sample No sample 0 0 1 1 1
Total 0 0 0 0 3 1 2

Co. Aung Mingalar #7 1-Jul 0 1 2 12 Start Start Start
 (Tatkon TS) 2-Jul 0 0 2 1 0 0 0

3-Jul 0 0 39 0 0 1 0
Total 0 1 43 13 0 1 0

Mr. Kya Min #8 1-Jul 0 0 3 2 Start Start Start
 (Tatkon TS) 2-Jul 0 0 0 1 0 0 0

3-Jul 0 0 0 0 0 0 0
Total 0 0 3 3 0 0 0

 

Table 5.  Investigations of stored grain insect pests in rice storehouses on the 2nd mission (July and August, 2015) 

 

Note: Lophocateres pusillus (Coleoptera) and moths like the Angoumois grain moth were observed as the others. 
 
 
4. Investigations on the mission in December 2015 
We investigated stored rice insect pests in 7 spots (#5, 7, 11, 12 and 14-16, Table 2). Among them, 5 investigation spots (#5, 7, 11, 
12 and 14) were fixed and investigated four times for seven days. The methods of rice sampling, direct capture, sticky trap, 
pheromone trap and brown rice trap were applied.    
 
 

Investigated Abbr. Date No. of insect pests                                              
spot Rice sampling  Direct capture

Weevils Flour
beetles

Grain
borers

Grain
beetles

Moths Others Weevils Flour
beetles

Grain
borers

Grain
beetles

Moths Others

Ms. Daw Khin Mar
Cho (Zeya Thiri TS) #5 5-Aug 8 0 25 0 0 4 2 1 73 1 0 14
Mr. U Kyi Aung
(Zeya Thiri TS) #6 28-Jul 1 0 0 0 1 0 0 0 15 0 0 0
Co. Aung Mingalar
(Tatkon TS) #7 25-Jan 26 2 5 0 0 14 0 0 9 4 0 7
Mr. Kya Min (Tatkon
TS) #8 4-Aug 1 0 0 0 0 0 0 0 0 0 0 0
Co. Yadanar
(Pynmana TS) #11 30-Jul 0 0 33 1 0 0 2 7 1 2 0 9
Pyi Lone Chan Thar
(Leway TS) #12 30-Jul 1 0 0 0 0 0 0 0 10 0 0 1
Min Sat San
(Pynmana TS) #13 3-Aug 7 20 0 2 0 6 1 12 0 0 0 4

Total 44 22 63 3 1 24 5 20 108 7 0 35
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We confirmed stored rice insect pests in all investigation spots. In #5, 7, 11 and 12, weevils, flour beetles, grain borers, grain 
beetles, moths and Lophocateres pusillus were observed (Table 6). Accumulated numbers of weevils, flour beetles and grain borers 
by the day are shown in Fig. 1, Fig. 2 and Fig. 3.  

Fig. 1. Accumulated numbers of the weevils on the 3rd mission (December, 2015) 
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We found weevils and moths from polished rice in vinyl bags, which were sold in the market (#16). The floor of storehouses should 
be kept clean like that of #14 (a storehouse of DAR). Incidentally, we observed that some individuals of weevils in Myanmar flied 
during daytime.

Fig. 2. Accumulated numbers of the flour beetles on the 3rd mission (December, 2015) 
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Fig. 3. Accumulated numbers of the grain borers in the 3rd dispatch (December, 2015) 

Table 6.  Investigations of stored grain insect pests in rice storehouses on the 3rd mission (December, 2015) 

Investigated Abbr. Date  No. of insect pests   
spot  200ml grains  Direct counting  Sticky trap (16cm X 10cm)  Pheromone trap  Brown rice trap

Weevils Flour
beetles

Grain
borers

Grain
beetles

Moths Weevils Flour
beetles

Grain
borers

Grain
beetles

Moths Others Weevils Flour
beetles

Grain
borers

Grain
beetles

Moths Weevils Weevils Flour
beetles

Grain
borers

Grain
beetles

Ms. Daw Khin Mar Cho. #5 8-Dec 1.0 1.0 6.0 0.5 0.5 0.5 0.5 1.5 0.0 0.5 0.5 Start Start Start Start Start Start Starat Start Start Start

 (Zeya Thiri TS) 9-Dec 4.5 4.0 3.5 0.0 1.5 7.5 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.3 0.0
11-Dec 0.0 1.0 5.5 1.5 2.5 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.8 25.0 0.0
14-Dec 0.0 0.5 3.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 3.7 2.5 0.0 5.0 0.0 47.0 0.0 0.0 0.0 1.0 6.0
Total 5.5 6.5 18.0 2.0 4.5 14.0 0.5 5.0 0.0 0.5 4.2 2.5 0.0 5.0 0.8 97.3 0.0 0.0 0.0 1.0 6.0

Co. Aung Mingalar. #7 8-Dec 4.0 0.5 21.5 0.3 0.0 6.5 0.0 9.5 0.0 2.0 0.5 Start Start Start Start Start Start Starat Start Start Start
(Tatkon TS) 9-Dec 5.5 0.5 14.0 0.8 0.0 3.0 0.0 0.0 0.0 1.0 0.5 0.0 0.0 0.0 0.0 11.5 0.0

11-Dec 6.0 0.0 16.5 0.0 0.0 7.7 0.5 2.5 0.0 1.0 25.5 0.0 0.0 0.0 0.0 0.0 0.0
14-Dec 2.5 2.0 10.5 0.0 0.0 9.0 0.0 5.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 1.0 4.0
Total 18.0 3.0 62.5 1.1 0.0 26.2 0.5 17.0 0.0 5.0 26.5 0.0 0.0 0.0 0.0 12.5 4.0 Lost trap

Co. Yadanar. #11 8-Dec 0.0 1.5 1.5 0.8 3.5 0.0 1.0 5.0 0.5 0.0 2.0 Start Start Start Start Start Start Starat Start Start Start
(Pynmana TS) 9-Dec 0.5 2.5 1.0 0.8 2.5 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

11-Dec 0.5 0.5 3.0 0.5 1.0 0.0 0.0 20.0 0.5 0.5 3.5 0.0 3.7 1.4 0.4 2.0 0.0
14-Dec 0.5 3.0 0.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.7 3.0 0.0 0.0 0.0 3.0 0.0
Total 1.5 7.5 5.5 3.1 8.0 1.0 1.0 25.0 1.0 2.5 5.5 0.0 3.7 5.1 1.1 5.0 0.0 0.0 0.0 3.0 0.0

Pyi Lone Chan Thar #12 8-Dec 2.5 0.5 1.0 0.0 0.0 6.0 9.0 0.0 0.0 0.0 0.5 Start Start Start Start Start Start Starat Start Start Start
(Leway TS) 9-Dec 17.5 1.5 0.5 1.3 0.8 16.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

11-Dec 4.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 1.5 1.0 0.0 0.0 0.0 0.7 0.3
14-Dec 3.5 1.0 0.0 2.5 0.0 19.0 5.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.7 0.3 0.0 8.0 0.0 4.0

Total 27.5 3.0 1.5 3.8 1 41.0 20.5 0.0 0.0 0.0 2.0 1.3 0.0 0.0 0.0 1.4 0.6 0.0 8.0 0.0 4.0

DAR #14 8-Dec 0.5 0.0 0.0 0.0 0.0 5.5 0.0 1.0 0.0 0.0 0.0 Start Start Start Start Start Start Starat Start Start Start
(Nay Pyi Taw) 9-Dec 0.5 0.0 0.0 0.0 0.0 14.0 0.0 0.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 0.0 0.3

11-Dec 0.0 0.0 0.0 0.0 0.0 4.5 0.0 1.5 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.3
14-Dec 0.0 0.0 0.0 0.0 0.0 15.5 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0
Total 1.0 0.0 0.0 0.0 0.0 39.5 0.0 2.5 0.0 1.0 2.0 2.3 0.0 0.3 0.0 0.0 0.9 0.0 0.0 0.0 0.0

Ms. Thit Thit Aung (Nay Pyi
Taw)

#15 8-Dec 11.5 23.0 0.0 0.0 0.0 2.5

Supercenter (Nay Pyi Taw) #16 8-Dec 1.5 0.0 0.0 0.0 2.5
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III. Rice damage caused by stored rice insect pests

1. Quantitative damage
The investigation in rice storehouses clarified the relationship between the number of stored rice insect pests and the number of 
damaged rice (Fig. 4, Photo 7). The number of damaged rice increased in accordance with the increase of the number of insect 
pests. Damage analysis under laboratory conditions should be carried out to obtain detailed data.  

Fig. 4. Relationships between numbers of insect pests and damaged rice 
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Photo 7. Damaged rice grains 

Sittisuang and Imura (1987) surveyed the weight loss of brown rice by rice weevils and lesser grain borers (Fig. 5). Twenty 
individuals and 145g of brown rice were used for each of them. After leaving brown rice with adults for 14 weeks under 30C 
conditions, severe weight losses by the two were observed. The damage by lesser grain borers was severer than that by rice weevils. 
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Fig. 5. Weight loss of brown rice by the rice weevil and the lesser grain borer under a laboratory condition (145g brown 
rice, 20 adults and 14 weeks) 
These figures are drawn up based on the report of Sittisuang and Imura (1987). 

2. Qualitative damage
Stored rice insect pests cast stored rice harmful influences such as increases of temperature and moisture, bad smell, and 
discoloration of rice. The investigation in rice storehouses clarified the relationship between the number of stored rice insect pests 
and the moisture of brown rice. The moisture of rice tended to increase in accordance with the increase of the number of insect 
pests (Fig. 6). Damage analysis under laboratory conditions should be carried out to obtain detailed data.  
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Fig. 6. Relationships of numbers of insect pests and rice moisture 
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IV. Major kinds of stored rice insect pests

1. Weevils

The body length of adults is about 2-3 mm for rice weevils and 3-4 mm for maize weevils (Photo 8). Adults and larvae eat rice 
grains with their long mouthparts. These insects are a major stored rice insect pest. It is thought that the order as suitable food for 
development of larvae is brown rice, unhulled rice and polished rice.  

Photo 8. Weevils (left: rice weevil, middle: maize weevil, right: weevils on rice) 

Rice weevil（ココクゾウムシ） 
Scientific name: Sitophilus oryzae 
Family name: Rhynchophoridae（オサゾウムシ科）Occasionally, this insect is classified into Curculionidae（ゾウムシ科）. 

Maize weevil（コクゾウムシ） 

Scientific name: Sitophilus zeamais 
Family name: Rhynchophoridae（オサゾウムシ科）Occasionally, this insect is classified into Curculionidae（ゾウムシ科）. 

The distribution is global and these insects inhabit in Myanmar, too. Adults lay eggs inside of rice grains, and hatched larvae 
develop within rice grains. Once damaged, the temperature and moisture of rice rise. While rice weevils inhabit only in rice 
storehouses, maize weevils inhabit in rice storehouses as well as the fields. Although some of them have no ability to fly,  the 
ones in Myanmar can fly. 

2. Flour beetles

The body length of adults is about 3-4 mm (Photo 9). Adults and larvae mainly eat rice powder but adults also eat some rice grains. 
The distribution is global and this insect inhabits in Myanmar, too. This insect secretes harmful material, quinone (Mondal, 1992; 
Hodges et al., 1996; Lis et al., 2011), and rice with much of them has bad smell. 

Photo 9. Flour beetles 

Rust-red flour beetle（コクヌストモドキ） 
Scientific name: Tribolium castaneum 
Family name: Tenebrionidae（ゴミムシダマシ科） 
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3. Grain borers

The body length of adults is about 2-3 mm (Photo 10). Adults and larvae eat rice grains. Adults lay eggs on the surface of grains. 
This insect is a major stored rice insect pest, and many individuals inhabit in Myanmar. Many kinds of Bostrychidae eat woods. 

Photo 10. Grain borers 

Lesser grain borer（コナナガシンクイムシ） 
Scientific name: Rhyzopertha dominica 
Family name: Bostrychidae（ナガシンクイムシ科） 

4. Grain beetles

The body length of adults is about 3 mm for saw-toothed grain beetles and 2 mm for flat grain beetles (Photo 11). These insects 
eat rice powder. Saw-toothed grain borers have a sow-like thorax. Flat grain beetles have square-built thorax. These insects are 
minor stored rice insect pests. The distribution is global and these insects inhabit in Myanmar, too. 

Photo 11. Grain beetles (left: the saw-toothed grain beetle, right: the flat grain beetle) 

Saw-toothed grain beetle（ノコギリヒラタムシ） 
Scientific name: Oryzaephilus surinamensis 
Family name: Silvanidae（ホソヒラタムシ科） 

Flat grain beetle（カクムネヒラタムシ） 
Scientific name：Cryptolestes pusillus 
Family name: Cucujidae（ヒラタムシ科） 
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5. Moths

The wing span of adults is about 13-14mm (Photo 12). This insect lays eggs on the surface of grains, and larvae eat rice grains. 
This insect damages ears of wheat in the fields and stored rice in rice storehouses. The distribution is global and this insect inhabits 
in Myanmar, too. 

As stored rice insect pests which belong to moths, a family of Pyralidae is also known. Corcyra cephalonica（ガイマイツヅリガ）, 

Plodia interpunctella（ノシメマダラメイガ）, etc are major stored rice insect pests. 

Photo 12. Moths 

Angoumois grain moth（バクガ等） 
Scientific name: Sitotroga cerealella 
Family name: Gelechiidae（キバガ科） 

6. Others

The body length of adults is about 2-3 mm (Photo 13). This insect is a stored rice insect pest in the tropics, and inhabits in Myanmar, 
too. This insect is a minor stored rice insect pest. There is no Japanese name as this insect does not distribute in Japan.  

Photo 13. Others (Siamese grain beetle) 

Siamese grain beetle（和名なし） 

Scientific name: Lophocateres pusillus 
Family name：Trogossitidae 
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V. Further studies on stored rice insect pests

Damages by insect pests need recognized first to improve the quality of stored rice.  It is quite problematic that farmers and 
millers are indifferent to stored rice insect pests in Myanmar.  

It is necessary to investigate the actual occurrence conditions, ecological features and damages, to develop the management 
methods on stored rice insect pests. Moreover, those who are concerned such as farmers, millers, rice retailers, extension officers, 
researchers and administrators should have a common recognition on stored rice insect pests.  

In the end, the stored rice insect pest management methods should be developed based on IPM (Integrated Pest Management) 
aiming to contribute to the supply of high quality rice in Myanmar. Understanding of the insect pest problems by concerned parties 
is indispensable for the insect pest management as it requires a lot of costs and efforts. 

1. Investigation of actual conditions on the occurrence of stored rice insect pests and native natural enemies in rice-
producing districts 
The knowledge and information on species, occurrence seasons and densities of stored rice insect pests are most fundamental and 
important for controlling insect pests. In each administrative district of Myanmar, we investigated stored rice insect pests with 
several methods such as rice sampling, direct capture, sticky trap, pheromone trap and brown rice trap in elected 10 storehouses. 
Methods to apply should be carefully considered. The information from farmers, millers and rice retailers are also important. We 
should be interested in native natural enemies.   

(1)Kinds of stored rice insect pests 
As a first stage, investigate the kinds of stored rice insect pests and native natural enemies which inhabit in rice storehouses of 
rice-producing districts in Myanmar. The kinds are classified as the level of family, genus and species. 

(2) Occurrence seasons and densities 
As second stage, investigate the occurrence seasons and densities for each kind. The investigation should be carried out for three 
years at least.  

2. Ecological studies and damage
Ecological knowledge, such as life cycle, seasonal changes, egg-laying, development, food habit, etc., is indispensable for 
establishing control methods. Therefore, investigations need carried out under storehouse and laboratory conditions.  

(1) Ecological studies on major insect pests 
Investigate the life cycle, seasonal changes, egg-laying, developments and food habits of the major store rice insect pests. Some of 
the ecological features on stored rice insect pests in Myanmar were already found by our survey. 

(2) Damage analysis 
As damage analysis, investigate the amount of rice consumption by stored rice insect pests. The relationships between numbers of 
insect pest individuals and rice damage of several varieties should be investigated under rice storehouse and laboratory conditions. 

3. Developments of the management technologies on stored rice insect pests
Control methods can be divided into chemical, biological, physical and ecological methods. Each method has both strong and weak 
points. 

(1) Chemical methods 
Investigate the efficiency of several insecticides against major stored rice insect pests. Safe and effective insecticides should be 
selected based on the provisions of the low of Myanmar on agrochemicals. It is also important to read the label of insecticides 
carefully and follow the directions.  
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(2) Biological methods 
Native natural enemies are expected as agents of stored rice insect pest control. Investigate the method for utilizing native natural 
enemies, which inhabit in rice storehouses of Myanmar. 

(3) Physical methods 
Although expensive, building rice storehouse insect pests cannot enter is desirable as a physical method. To catch and kill are 
economical and basic methods. 

(4) Ecological methods 
Investigate the environments which are difficult for rice insect pests to inhabit. The relationship between rice varieties in Myanmar 
and insect damages should be clarified. 

(5) Advancement of the integrated pest management (IPM) 
The chemical method, which depends on agrochemicals like insecticides, is very effective and popular in agriculture. However, 
agrochemicals could have harmful effects to human beings and environments, and bring social problems as a result. As the theory 
of IPM was established taking it into consideration, it is now globally recognized as desirable for pest management. IPM permits 
to use agrochemicals, but adamantly demands proper use of proper agrochemicals. IPM should be basic to control stored rice insect 
pests; accordingly the technologies on “Precaution against pest occurrences”, “Judgments for controlling pests”, and “Utilizations 
of all suitable techniques and methods for controlling” need developed to practice IPM.  

4. Research and extension of the technology on stored rice insect pests
In our investigation of stored rice insect pests, developed technologies were transferred to all concerned parties such as farmers, 
millers, rice retailers, extension officers, researchers and administrators. Since the research on stored rice insect pests is carried out 
to contribute to the supply of high quality rice, the developed technologies should be extended to the people concerned. Incidentally, 
researchers should write “Research plans, basic reports and extension manuals” for uninterrupted research and extension.   
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Trap information 

I．For Stored Grain Insect Research 

1．Pheromone Traps 
（1）Manufacturers and Distributors 
Fuji Flavor Co., Ltd (http://www.fjf.co.jp/jp/ecomone/product/index.html） 
＊Techno Co., Ltd sells them by mail order (http://www.tt-
techno.co.jp/gyoumu_seihin/59-03.html） 
＊Also sold on Amazon 
（2）Products 
TORIOS® 
① For Rice weevil (Set of 50)
② For Rust-red flour beetle (Set of 50)
③ For Lesser grain borer (Set of 50)
GACHON® 
④ For Rice moth
＊Techno Co. sells ①～③ in a set of 50 for ￥68,250. 
＊Use of ①～③ is recommended. Add ④ if there is leeway. 
Add one for Angoumois grain moth if possible but the manufacturer is unfound. 

2．Sticky Traps 
（1）Manufacturers and Distributors 
Earth Chemical Co., Ltd (http://www.earth-
chem.co.jp/top01/gokiburi/goki_hoihoi/goki_hoihoi.html) 
＊Sold on Amazon, for instance 
（２）Products 
Gokiburi hoi-hoi(Set of 5 for ￥400～500) 

II．For Rat Research 

1．Sticky Traps (for insect pests) 
（1）Distributors 
Japan Plant Protection Association（http://www.jppa.or.jp/） 
＊Maybe sold by mail order 
（2）Products 
① Trap with roof manufactured by Sumitomo Chemical(Set of 12 for ￥3,800）
② Trap without roof manufactured by Sumitomo Chemical(Set of 12 for ￥3,200）
＊Although preferred by the Director General, they have less adhesive power as they 
are designed for insect pests. 

ANNEX 2
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2．Sticky Traps (for rats) 
（1）Distributors 
＊Techno co., Ltd sells them by mail order (http://www.tt-
techno.co.jp/gyoumu_seihin/nezumi.html） 
＊Also sold on Amazon, for instance 
（2）Products 
Sticky trap for rats ( Set of 10 for ￥1,450） 
＊This is produced by Shimada Corporation but some more manufacturers are 
expected. 
http://www.probuster.jp/product/01.html 
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