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Foreword

Japan Association for International Collaboration of Agriculture and Forestry, JAICAF,
implemented the survey and technical cooperation project in Myanmar aiming to contribute to
produce sesame that meet a market need. This report summarize our activities and outcomes for the

FY2019 in the central dry zone, main production area of black sesame.

Sesame is one of the major oil crops in Myanmar and important cash crop for the farmers. The
Government of Myanmar strives to expand the production and improve the quality of the oil crops
including sesame. At the same time, there is a demand to support the production sites of the high
quality sesame from the trade companies, food manufacturers and consumers of Japan, who rely on
imports from other countries for most of edible sesame. In particular, the imports of black sesame
from Myanmar account for about eighty percent of total black sesame consumption in Japan.
However, there are many issues to stably ensure the qualified ones which fit to the Japanese market.

For these backgrounds, we targeted soil management and agricultural chemicals as farming
technologies during cultivation in FY 2017 and drying method for Acid value control as post-harvest
technology in FY 2018. For this year, we conducted pest control test for localy wide spreading

Sesame Phyllody Disease. We aimed to contribute to stable production and proper use of pesticide.

This report summarizes the activities and outcomes for the FY 2019. Many supports and
supervisions were given by the pest control expert and Katagi foods Co., Ltd. Also, many
cooperation were provided, such as important information provision, arrangement with the visiting
destinations and accompaniment to the dispatched experts from Ministry of Agriculture, Livestock
and Irrigation of Myanmar, especially from headquarter of Department of Agriculture (DOA),
Magway regional office and Aunglan T/S office, Embassy of Japan in Myanmar and Japan
International Cooperation Agency (JICA) Myanmar office, Agriculture and Rural advisor and
"Project for Profitable Irrigated Agriculture in Western Bago Region", and private companies. We

are deeply grateful for all of your support.
We would like to note that this report does not represent the opinion of MAFF or Japanese
government but was prepared under the responsibility of JAICAF.

March 2020

Dr. Eiji Matsubara, President
Japan Association for International

Collaboration of Agriculture and Forestry
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Chapter 1 Project Outline
1. Purpose of the Project

A large part of the population in Myanmar is living in the rural area engaging in agriculture. The
country has a great potential in developing the food industry as it is expected to sustain economic
growth with the substantial size of population. Agricultural technologies are useful to increase the
income of the farmers. Improving the farmers' productivity and supplying agricultural products with
adequate quality and quantity to the global market will contribute to the growth of the country and
improvement of farmer’s livelihood. In this project, we aim to improve the productivity and earning
capacity of the farmers in Myanmar and to encourage Japanese companies to create stronger
relationship with Myanmar in the food related industries through training and extension of
agricultural technology, such as soil improvement, proper use of the pesticides and fertilizers and

appropriate postharvest management.

1) Activity and the purpose
(1) Activity

In FY2019 we conducted training for proper use of the pesticides.

Sesame Phyllody Disease “SPD” is causing serious problem locally. For instance, 18 out of
20 fields we visited in FY2017 had SPD. Some severe farms had more than half of field affected
by the disease. We confirmed all 25 field and surrounding grass areas affected in FY2018. Once
SPD affect the sesame, it makes sesame flower deform or plexiform that takes away the
reproductive function. If sesame is affected in early stages, there will be zero harvest from that
plant. Farmers are seriously troubled by SPD and some cried out in the workshop we held in
FY2018 that their field had no yield at all.

SPD is caused by Sesame Phytoplasma and it is identified to be carried by Sesame jassid. SPD
has long incubation period and it is too late when the symptoms appear. This long incubation

period makes it hard to control the disease (Photo 1-1.

——

Photo 1-1  Flower Phyllody (left), Post-haFvest. Affctedplan lack of seeds (middle), Sesame
jassid (right) (Photo by : Dr. Azusas Fujiie)



Many farmers still doesn’t know or understand the mechanism of this Phyllody. Since the
symptom shows in blooming period, farmers may use pesticide in late stage of sesame growth
which is improper use of pesticide.

Ministry of Agriculture, Livestock and Irrigation (MOALI) is, with help of donor organization,
providing application called “Plant Protection App” (DOA pp) to the farmers. DOA pp shows
suitable pesticide to control SPD but it does not show the specific timing to use it.

SPD is now large problem in sesame farmers. We proved the method to prevent this SPD with
farmers and extension workers in order to stabilize the production and to disseminate the correct
knowledge of the cause of the damage and proper use of pesticide in this year’s project.

We also held a workshop to share the result of the experiment and instructed the idea of basic
knowledge about pesticide and pest control (Annex 1). It was translated into Burmese and

provided as a manual (Annex 2).
2. Target area

Myanmar can be divided into four climatic zones, hilly mountainous zone, central dry zone, delta
zone and neritic zone, and the sesame is mainly cultivated in the central dry zone. The central dry
zone consists of three areas, Mandalay Region, Magway Region and Sagaing Region, as shown in
the figure 1-1. The sesame production volume of these regions account for about 90% of the country.
We selected Aunglan T/S (Township) in Magway Region as the target area considering sesame

cultivation situation for Japanese market.
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MOALI Magway Regional Office
The results of the Project were shared
with other T/Ss in the region though DOA.

Aunglan T/S
Our target area
Main production area for Japanese

market

Bago (Phyi T/S, etc.)

The results of the Project were shared
with JICA Project for Profitable Irrigated
Agriculture in Western Bago Region.

Figure 1-1. Map of Magway (Myanmar Information Management Unit)



Chapter 2 Experiment of Sesame Phyllody Disease Control
Akiyo Nishiyama, Shunichiro Nishino and Azusa Fujiie, Dr.
1. Test period and member

Test period: May, 2019 - September, 2019
Member: JAICAF sesame team (Ms. Akiyo Nishiyama, Mr. Shunichiro Nishino,
Dr. Azusa Fujiie, Mr. Manabu Misonou, Ms. Su Pyi Son)
Aunglan DOA extension worker (Mr. Win Mying Oo), Farmer (Mr. Win Naing Oo)

2. Background and objective

Sesame phyllody disease (SPD) is in outbreak throughout the Magway region and drastically
decreasing the sesame yield. Farmers lack of information about bacteria causing SPD and its
connection with vector insects. Furthermore, information about Sesame jassid, a vector insect, is not
discovered enough and this information is crucial to plan appropriate control of SPD.

We will research the occurrence situation of vector insect and control SPD by appropriate use of
pesticide in this test. We will also demonstrate how to use pesticide effectively and match the
chemical residue standard. We will contribute to the stabilizing the yield and spreading the

importance of appropriate use of pesticide through this test.
3. Test method

» Test site: Ye Paw Village, Aunglan T/S
(240feet of altitude, N 19°17'44” E 95°16'59")

> Testplots (A—C) : Sowed sesame in 31%, May, 2019 dividing area into Chemical zone (A-
D, A-®, B-Q®, B-@, C-®, B-®) and Non-chemical zone (A-a, A-b, B-c, B-d, B-e, B-f)
as control. Each area had 2 repetition and it was done in 3 (A, B and C) field (Figure2-1).

Field C was backup in case of over raining. We made a 5Sm neutral zone around each plot

and did not plant in the zone.
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Figure2-1 test site

Control method : We followed the DOA Plant Protection mobile application (DOA pp)

instruction; (D Treat the seed with Imidacloprid before sowing. @ Spraying dimethoate
2weeks after sowing. (3 Second spraying of dimethoate 4weeks after sowing. (@ Third
spraying of dimethoate 6weeks after sowing. (®No further chemical spraying after the third
spraying. (®We didn’t spray other than 3 times spraying and managed cultivation treatment as

same as other fields.

[Detail process and methods]

A. Seed treatment with imidacloprid

We treated same as the local farmers shown as below.
Chemical : DOZER 20WP (imidacloprid 20%)
Seeds used : 1kg (Farmers own sowed Samou Nei)
i. Divide kg of seeds into half (500g each) and used pesticide only to the one side (500g).
ii. Measure 1.75g of imidacloprid and put it in empty plastic bottle using funnel.
iii. Put small amount of water (50 - 100cc) into the bottle and mix it with imidacloprid.
iv. Put 500g of seed on plastic sheet and add imidacloprid solution and mix them well with
gloved hand. After then spread them on the sheet and dry for about 10 minutes.
v. Put 500g of Non-chemical zone seeds and 500g of chemical zone seeds into different sower

(Plastic cup with handle with two Smm hole in the bottom).
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Photo 2-1 Seed treatment

B. Sowing
Sowed as same way as local farmers does.

i. Made furrow with space of 18inch (46cm) after cow plowed.
ii. Mixed combined fertilizer N-P-K (20-12-12) and combined fertilizer of CaSos*
2H>098%, Ca24% and S17% with 2:1 ratio. 12.5kg were used for 12a.
iii. Sowed both type of seed mentioned in “A. Seed treatment” by sower after using
fertilizer.

iv. Covered seeds with soil using hand plow. First cover the seeds with soil in Non-

chemical zone then chemical zone next.
o v

S — 0N -

Photo2-2 Mixed fertilizer Photo 2-3 How to sow (left) and the sower (right)

C. Spraying instruction

We instructed how to spray to the extension workers and farmers as followed (Annex 3)

1t and 3™ spraying were done by farmers and extension workers only (Figure 2-2).

Pesticide : Danadim 40EC (Dimethoate 40%)
@ (Product label instruction) Put 15cc of pesticide into 1 gallon of Water.
[ Spray 400-600cc to lacer (about 40a). J
i. Mixed 72ml of dimethoate into 4.8 gallon of water.

ii. Sprayed to 6 repetition (6a in total) of chemical zone equally as possible.

Photo2-4 Put pesticide into water and mix well to dissolve well (left, middle); spray equally (right)



Activity plan (draft) _ JAICAF 2019

|Apri| | | May | | June | | July | | August | | Sept. | |After Oct.|
Sesame season
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JAICAF mission 1t mission 2" mission 3 mission 4th mission

Figure 2-2  Activity schedule

D. Cultivation management

Management was done same as local normal management (conducted by farmers with
supervision of extension workers ) .
i. Weeding and thinning around 17days after sowing.
ii. Adding fertilizer (12.5kg per 12a) around 18days after sowing.
iii. Weeding around 27days after sowing.
iv. Adding fertilizer (12.5kg per 12a) around 27days after sowing.
v. Adding fertilizer (12.5kg per 12a) around 38days after sowing.

>  Affection status measurement

A. Measurement preparation

We divided Itest plot into16 (2.5mx2.5m) small plots to measure the result.

N o VL

emical (right)

Photo2-5 Plots when harvesting: chemical (left) and Non-ch



B. Measured contents

i. We counted all healthy and unhealthy plants in the plot and calculated the morbidity of
each plots. It was counted at the harvest season (85 - 90 days after sowed).
ii. We harvested Imx1m at a time and counted all pods, seeds in the pod and seeds weight
at the each test plot.
iii. We tried to observe the morbidity of SPD by aerial image taken by drone.

(o‘-.\\\:‘\i, L \
ot : /

LB £

Photo2-6 Working with DOA extension worker Photo2-7 DOA drone team

~ “ i

Yield sampling test:

Test was conducted as follows.

Randomly select the 3 spots (1mx1mx3 spots) and harvest all the plants in the spots.
Count the healthy plants and their pods number we harvested in (.

Count the unhealthy plants and their pods number we harvested in (.

® 0O e

Calculate the average number of pods in healthy plant and unhealthy plant from the
result of @ and @.
Randomly select 30 pods from healthy plants harvested in (D. Select 10 more pods

©

randomly and weight the total and each pod.

® Randomly select 30 pods from unhealthy plants harvested in (D. Select 10 more pods
randomly and weight the total and each pod. Although we tried but we couldn’t find
any affected plant in zone A, therefore we collected 20 pods from zone B and C to

weigh them.

Chemical residue analysis: The sesame seeds harvested from chemical zone brought back to
Japan for analysis.
A. Sampling

We sampled sesame 88 days after sowing. This was done since local farmers harvest in
the same timing normally. Because of bad weather, sesame maturing delayed and we actually
harvested it 90 days after sowing. For this we also sampled sesame after harvested (92 days)
as reference.

B. Sample
Sample was 8 in total. 6 of each 200g of 88 days after sowing sesame from the plot



~(@® of chemical zone and 2 of each 200g of 92 days after sowing sesame from the plot (D
and @ (after harvested).
C. Analysis target

Residue analysis was conducted for 2 chemicals used in this field, imidacloprid and

dimethoate.

»  Others
® Farmer (Mr. Win Naing Oo) recorded the chemical usage record. Farmer also recorded
the chemical use of test plot surrounding farm land and the pest insect status as detailed
as possible.

® Vector insect survey was conducted while the test (see Chapter3) .

4. Test result

1) Test plot setting and sesame growth status

12 test plots were successfully set (Photo 2-8). Growth status in A and B test zone were generally
good but they were damaged partially by the heavy rain. Zone C had very bad growth status and this
was considered to be caused by the decrease of the soil fertility. For this reason we excluded zone

C result from the test result.

Photo2-8 Aerial image of actual test plots (synthetic image by drone)

2) Morbidity

Difference between chemical and non-chemical zone could be visibly identified. Morbidity
average was 8 times different and it was 1.1% in chemical zone and 8.4% in non-chemical zone
(Figure 2-3) .

10



In this test, 1 plot was

. . 10
divided in to 16 smaller plots. 9
Difference in these plots were 8
much larger in range (0% ~ 7
6
30%) and it showed that some 5
plots had more SPD than 4
. ) 3
others (Figure 2-4). This )
suggest that  sap-sucking 1
damage by Sesame jassid 0 A B
occurred concentrated in these Chemical zone  sNon-chemical Zone
plots. . e
Figure 2-3 SPD morbidity difference (%)
A B
A-@ A-b B-® B-d
0 0] 36| 15 33 13| 23 0 0.8 0 0| 1.2 21| 89| 55| 27
32 0] 17| 18 48 82 15| 16 0l 0.7 0 0 76 09| 1.9]138
0| 2.8 2.4 0 0| 1.8 3.3 125 0 0| 171 0.8 13.9| 6.5 3.4 129
1.6 6.6 0| 0 25| 75| 105( 8.1 3.7 6] 4.4 0 11.8| 5.7 5.1 12
A-a A-@ B-c B-@
30.4( 21.7] 14.3] 10.8 2.2 of 11 0 9.7| 7.2 109 7.2 1.2| 0.9 1l 16
11.1( 88| 12| 11.4 0 0| 0 1 51| 9.4 75| 7.4 25| 2.6 of 1.4
15.8] 13.1 11f 125 0 0 0 0 20.5| 17.8| 9.2] 8.2 09| 0.8 0 0 5%‘\/
78| 28] 78] 87 21 09| 1.2 0 8.8) 16.2 11| 6.3 3.1 0.8 0] 5.2 10%’\’
20%~

Figure 2-4 SPD morbidity in each plots (%)

3) Effect on yield rate
SPD affected plant did sometimes grew pod but normal pod was only 1 out of 20 according to
the test result. Most of seeds were sterile or immature and only 5% were healthy seeds (Photo2-9).

This shows that SPD morbidity directly causes the decrease of yield.
D

L Tem
-« =3

Photo2-9 Healthy seeds (left) and affected seeds (right)
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No-chemical zone morbidity was 8.4%, meaning 8.4% income loss.
Sampling test showed that one healthy sesame plant could harvest 4.22kg sesame (Table 2-1).
The result showed that no-chemical zone could harvest 61,691 plants from 1 acer. If all of these

plants were healthy plant it could harvested 21.6kg sesame in calculation.

Table 2-1 Sesame weight per 1 plant

Pods per 1 plant Sesame seed weight Sesame seed weigh
(a) per 1 pod per 1 plant
(b) (a) * (b)
Healthy plant 22.2 0.19g 4.22g

Table 2-2 The loss in the case of 8.4% get SPD

Healthy plant only 8.4% affected by SPD
(61,691 plants) Affected Healthy
(5,182 plants) (56,509 plants)

No. of pod 1,369,540 101,049 1,254,500
Weight of sesame seeds 260,213g 5,052¢g 238,355g
Yield (weight of vendible seeds) 260.213kg 0.25kg 238.355kg

Total yield 10.5 basket 9.6 basket
Income 787,500kyat 720,000kyat
Difference 67,500kyat

Note) Calculating 75,000kyat per 1basket

According to hearing and visual check in 2017, some field may even get up to 20-40% SPD
morbidity. Income loss can be huge since most of the SPD affection happens continuously. If the
farmer cultivated 10 acer and 8.4% sesame got SPD, he would lose 105 baskets of sesame, meaning
675,000 kyat for one year, and would lose 6,750,000 kyat for ten years (in the case that selling price
is 75,000 kyat/basket).

4) Residual chemical test

26™ August was the 88 days after sowing and was the usual harvesting day. We sampled 6
samples from each plot and also added 2 samples from the plant that was actually harvested (from
A-D and A-©®). We analyzed 8 samples for imidacloprid and dimethoate (Tester: Japan Food
Research Laboratories).

The analysis came back “Not detected” for both chemicals (Table 2-3).

12



Table2-3 Chemical residue analysis for chemical zone

" Sample | Date | Testhem | Rosut |

26 Aug; Dimethoate Not Detected

A-© : . .
88 days after sowing Imidacloprid Not Detected
26 Aug; Dimethoate Not Detected

A-@ : . .
88 days after sowing Imidacloprid Not Detected
26 Aug; Dimethoate Not Detected

B-® : . .
88 days after sowing Imidacloprid Not Detected
26 Aug; Dimethoate Not Detected

B-@ : _ .
88 days after sowing Imidacloprid Not Detected
C @ 26 Aug; Dimethoate Not Detected
88 days after sowing Imidacloprid Not Detected
26 Aug; Dimethoate Not Detected

C-® : . .
88 days after sowing Imidacloprid Not Detected
30 Aug; Dimethoate Not Detected

A-D-2 . _ .
92 days after sowing Imidacloprid Not Detected
30Aug; Dimethoate Not Detected

A-@-2 . . :
92 days after sowing Imidacloprid Not Detected

5) SPD morbidity observation using drone aerial image

We conducted an aerial image detection to determine the morbidity of SPD. Healthy plant grows
sesame pod to the tip and long thin leaves grow simultaneously. In the other hand, SPD affected
plant have its tip thinly colored and round shaped leaves grows. Also, if SPD affection is progressed,
the plant barely grows any pod. From these facts it is possible to determine the SPD morbidity using
aerial images (Photo2-9).

Aerial image was taken in different pixel (4cm—2cm—Ilcm—0.5cm/pixel) and as result

‘
¢ ‘,4; plant (aerial view)

T3k
hJ .,-“‘

Photo2-9 Comparison between healthy plant and affected plant
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Photo2-11 Aerial image difference in pixel
*) Circle shows the suspected SPD affected plant
5. Expected output
Test result was shared in the workshop held in Aunglan T/S, Magway Region, Nay Pyi Taw. We
also made vector insect identifying cards and manual for appropriate pesticide use effective
prevention of SPD (Annex 2).

Followings are the expected outcomes.

Income increases by understanding how to prevent SPD and applying the method.

® e

Extension worker (Mr. Win Mying Oo) and farmer (Mr. Win Naing Oo) becoming the leader
and whole village working together to prevent SPD
(® Deepening the knowledge about appropriate pesticide use and IPM

14



Chapter 3 SPD Vector Insect Research

Azusa Fujiie, Dr. and Akiyo Nishiyama
1. Background and objective

SPD (Photo 3-1) is seriously damaging the rain season sesame in Myanmar (JAICAF, 2018,
2019). SPD affection makes sesame flower phyllody which leads to drastic decrease in the number
of pods. This made significant decrease in yield. SPD is caused by Sesame phyllody phytoplasma
brought by vector insect Sesame jassid a kind of leathopper (Photo 3-2). As a way to prevent SPD,
we conducted a survey on occurrence situation of the vector insect in sesame field and grass land.

We also tested extermination laboratory test for adult Sesame jassid.

3mm

Photo2 SPD vector insect
Sesame jassid
Scientific name Orosius albicinctus

Photo 3-1 SPD affected sesame
plant

2. Vector insect

The insects collectively called leafthopper belong to Cicadellidae, Hemiotera. Leathoppers are
composed of varieties of pest insect and all have their own name and scientific name. We call this
leathopper that transmits SPD as “Sesame jassid” accordingly to Myanmar DOA Plant protection
mobile application (in 2018) in this report. Its scientific name will be Orosius albicinctus according
to DOA pp and various reports (Esmailzadeh-Hosseini et al., 2007, Akhtar et al., 2009, Gogoi et al.,
2017, Thangjam and Vastrad, 2017, Thangjam and Vastrad, 2018).

3. Survey method

1) Field survey

We conducted field survey at sesame field in Ye Paw village and Ohn Myo Kone village in
Aunglan T/S in 2019 (Table 3-1). We also conducted in surrounding grass land (Table 3-2). Insect
was captured by 40 times swinging insect catching net (36cm diameter) and brought back inside

plastic bag. Number was counted after insect has been killed in the freezer. Other insects where also

15



inspected. 11 fully matured sesame jassid (6 female and 5 male) were measured with caliper (tip of

the head to tip of the folded front wing).

Table 3-1 Sesame field survey in Myanmar (2019, Aunglan T/S)

Survey point Survey date Location Cultivation stages Others
First survey(May) S1|Not surveied Ye Paw Pre—sowed Test site
S2|24, 29, 30—May |Ye Paw Just germinated
Second survey(June) S1(24-Jun Ye Paw Just germinated Test site
S2|25-Jun Ye Paw 60cm higt, partially blooming
S3(24-Jdun Ye Paw Just germinated
S4/25-Jun Ye Paw 40cm hight, not blooming
S5|25-Jun Ye Paw 12cm hight, not blooming
S6/25-Jun Ye Paw 16¢cm hight, not blooming
S7(25-dun Ye Paw 13cm hight, not blooming
S8/26—Jun Ohn Myo Kone [15cm hight, not blooming
S9/126—Jun Ohn Myo Kone [10cm hight, not blooming
S10|27-dun Ye Paw Partially blooming
S11]27-dun Ye Paw Partially blooming

Table 3-2 Grass land around sesame field survey (2019, Aunglan T/S)

Survey point Survey date Location Others
First survey(May) W1|24-May Ye Paw Mainly grasses(Poaceae)
B Mainly grasses(Poaceae), Post
w2 '24 May Ye Paw cotton field
W3[29, 30—May Ye Paw Mainly grasses(Poaceae)
W4 '29, 30—-May Ye Paw Mainly grasses(Poaceae)
Second survey(June) W1|24-Jun Ye Paw Mainly grasses(Poaceae)
W5[25-Jdun Ye Paw Mainly grasses(Poaceae)

2) Laboratory test for pesticide effectivity

We sprayed 72 ml dimethoate (Product name:
Danadim40EC)/4.8gallon water solution to sesame
field in Ye Paw village. To understand the effectivity
of dimethoate, we conducted laboratory test against

sesame jassid. We picked seedlings from the test

plots after spraying dimethoate and adjust them with

3 leaves each. Then, we put them into three different

!t. | : RS\ :
Photo3-3 Pesticide laboratory test
(left 3 are with pesticide)

petri plate (9cm high, 6¢cm diameter) and put also 3 sesame jassid inside with it. We also made same

condition with unsprayed sesame. Each zone was repeated 3 times (each zone provided 9 sesame

jassid in total). We calculated the deaths after 5 days (Figure3-3) .
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4. Result

1) Field study

We found sesame jassid in 18 out of 50 sesame field (Table 3-3) and the total average was 1.22
sesame jassid per site. Although the test site was large and sesame jassid was found widely across
the site, its distribution was deviated. Yet we confirmed some leathopper flying to the seeds just
after germination. From initial pest response point of view, it is important to conduct control method

such as seed treatment with pesticide in the very earliest point.

Average pest insect number other than sesame jassid was 0.24 other kind of leathopper and 9.86
stink bug. Most of stink bug were Seed bug and was thought to make sap-sucking damage but it
seemed that its actual damage was small. Seed bug is omnivores therefore it may act as predator to
sesame jassid. We couldn’t confirm in this survey but there are Pyralid moth (Sesame leaf roller),
Owlet moths (Cotton ball worm etc.), sphinx moths, Arcitiidae, scarabs, etc. as pest insect of sesame

in Myanmar.

The size of sampled adult sesame jassid was very small and was 2.95+0.17 (average size +
standard deviation) mm. Loupe or stereoscopic microscope was necessary to identify the insect. We

sampled the insect from early stage sesame (post germination to blooming) and 88.3% were females.

We also sampled from the grass land around the sesame field (table 3-4). We only one sesame
jassid but captured from grass land. This proved that this insect inhabit in the grass land. Grass land
mainly was grasses (Poaceae) but several kinds of dicotyledon was found. Grass land does appear
to be habitat of sesame jassid while sesame field is in fallow period. It also appears that the insect

reciprocate between the field and the grass land. It is necessary to identify the insect’s habit.
Other than sesame jassid, small number of Pyralid moth (Sesame leaf roller) and stink bug was

captured. We need to clear the role of grass land for other insects. Furthermore, it is important to

identify the role of grass land to the sesame jassid predator.
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Table 3-3 No. of pest insect captured in sesame field by scooping metod (2019, Aunglan T/S)

. Sesame Other Pyralld |Cotton |Sphinx |Tiger .
Survey point Date ljassid leafhopper m\(/)ths ball worm m':)ths mfths Scarabs | Stink bug|Others
First survey S1| 24-May|Not surveied _Pr:;sfci):{(ljng
S2| 24-May 5 0 0 0 0 0 0 1|Just germinated
S2| 24-May| 0 0 0 0 0 0 0 0
S2[ 24-May 0 0 0 0 0 0 0 1
Sub total 5 0 0 0 0 0 0 2
Average 1.67 0.00 0.00 0.00 0.00 0.00 0.00 0.67
Second survey S1| 24-Jun 0 1 0 0 0 0 0 0[Just germinated
S1| 24-Jun 5 1 0 0 0 0 0 0
S1[ 24-Jdun 0 0 0 0 0 0 0 2
S1[ 24-Jdun 0 0 0 0 0 0 0 0
S2| 25-Jun 0 0 0 0 0 0 0 27|60cm hight
S2| 25-Jun 0 0 0 0 0 0 0 5|Partially blooming
S2[ 25-Jdun 0 1 0 0 0 0 0 27
S2[ 25-Jun 0 0 0 0 0 0 0 40
S3| 24-Jun 0 X X X X X X X [Just germinated
S3[  24-Jun 0 0 0 0 0 0 0 48
S4| 25-Jun 1 0 0 0 0 0 0 1/40cmhight
S4| 25-Jun 0 0 0 0 0 0 0 0[not blooming
S4 25-Jdun 0 0 0 0 0 0 0 25
S4 25-Jdun 0 0 0 0 0 0 0 5
S4[ 25-Jdun 0 0 0 0 0 0 0 14
S5| 25-Jun 2 0 0 0 0 0 0 2[12cm hight
S5 25-Jun 7 0 0 0 0 0 0 7|not blooming
S5 25-Jun 5 0 0 0 0 0 0 11
S5 25-Jun 0 0 0 0 0 0 0 21
S5 25-Jun 2 0 0 0 0 0 0 11
S6[ 25-Jun 0 0 0 0 0 0 0 8[16cm hight
S6[ 25-Jun 0 1 0 0 0 0 0 1[not blooming
S6[ 25-Jun 0 1 0 0 0 0 0 1
S6[ 25-Jun 1 0 0 0 0 0 0 7
S6[ 25-Jun 5 0 0 0 0 0 0 2
S7[ 25-Jdun 2 0 0 0 0 0 0 7[13cm hight
S7[ 25-Jun 0 0 0 0 0 0 0 0|not blooming
S7[ 25-Jdun 0 0 0 0 0 0 0 0
S7[ 25-Jdun 0 0 0 0 0 0 0 0
S7[ 25-Jun 0 0 0 0 0 0 0 0
S8 26-Jun 0 0 0 0 0 0 0 31[15cm hight
S8 26-Jun 0 0 0 0 0 0 0 52[not blooming
S8 26-Jun 6 0 0 0 0 0 0 75
S8 26-Jun 0 0 0 0 0 0 0 0
S8[ 26-Jun 0 1 0 0 0 0 0 2
S9[ 26-Jun 5 0 0 0 0 0 0 9[15¢cm hight
S9| 26-Jun 2 0 0 0 0 0 0 1|not blooming
S9[ 26-Jun 3 1 0 0 0 0 0 5
S9[ 26-Jun 4 1 0 0 0 0 0 3
S9[ 26-Jun 0 0 0 0 0 0 0 1
S9[ 26-Jun 1 1 0 0 0 0 0 0
S10| 27-Jun 2 2 0 0 0 0 0 4|Partially blooming
S10[ 27-Jun 3 1 0 0 0 0 0 3
S10[ 27-Jun 0 0 0 0 0 0 0 4
S11| 27-Jdun 0 0 0 0 0 0 0 2|Partially blooming
S11[ 27-Jdun 0 0 0 0 0 0 0 5
S11[  27-Jdun 0 0 0 0 0 0 0 12
Sub total 56 12 0 0 0 0 0 481
Average 1.19 0.26 0.00 0.00 0.00 0.00 0.00 10.46
Total 61 12 0 0 0 0 0 483
Total average 1.22 0.24 0.00 0.00 0.00 0.00 0.00 9.86

Note 1)We temporarily named SPD vector insect Sesame jassid (Academic name:Orosius albicinteus) "2 <A F 44033/ \4 (Goma—
sunairo—yokobai” in Japanese.

Note 2)Insect was captured by swinging insect catching net(36cm diameter) 40 times. We attempt the catch in 29th and 30th of may, 2019.

Note 3) X in table means it is not the subject of the survey.
Note 4)Most of Scarabs captured were Miridae.
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Table 3-4

No. of pest insect captured in grass land surrounding the sesame field by scooping method (2019,Aunglan TS)

. Sesame Other Pyralld |Cotton |Sphinx |Tiger .
Survey point Date jassid leafhopper |moths ball worm|moths moths Scarabs |Stink bug| Others
First survey W1| 24-May 0 0 0 0 0 0 0 0[Mainly grasses
Wi1| 24-May 0 0 0 0 0 0 0 1|(Poaceae)
Wi1[ 24-May| 0 0 0 0 0 0 0 0
W1| 24-May| 0 0 0 0 0 0 0 0
W2| 24-May| 0 0 0 0 0 0 0 0|Mainly grasses
W2| 24-May| 0 0 0 0 0 0 0 0[(Poaceae)
W3[ 29-May| 0 0 0 0 0 0 0 0|Mainly grasses
W3| 29-May 0 0 0 0 0 0 0 0[(Poaceae)
W4[ 29-May| 1 0 0 0 0 0 0 0|Mainly grasses
W4 29-May| 0 0 0 0 0 0 0 1|(Poaceae)
W4| 29-May| 0 0 0 0 0 0 0 0
W4|  29-May; 0 0 0 0 0 0 0 0
Sub total 1 0 0 0 0 0 0 2
Average 0.08 0.0 0.0 0.0 0.0 0.0 0.0 0.17
Second survey W1| 24-Jun 0 0 0 0 0 0 0 3|Mainly grasses
W1|  24-dun 0 0 0 0 0 0 0 0[(Poaceae)
W5| 25-Jun 0 0 1 0 0 0 0 0[Mainly grasses
W5|  25-dun 0 0 0 0 0 0 0 0[(Poaceae)
Sub total 0 0 1 0 0 0 0 3
Average 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.75
Total 1 0 1 0 0 0 0 5
Total average 0.06 0.00 0.06 0.00 0.00 0.00 0.00 0.31

Note) Insect was captured by swinging insect catching net(36cm diameter) 40 times.

2) Laboratory test for pesticide effectivity

The death rate of fully grown adult sesame jassid within 5 days change was showen as Figure 3-

1. Chemically treat group died out but untreated group death rate was low (22.2%). Dimethoate

seemed very effective to adult sesame jassid and was rapidly working.

Figure 3-1

Death rate (%)
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600 - -«= Non-chemical '/,'
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00 4 : : : : .
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Elapsed days

Dimethoate effectiveness test (laboratory test) over fully grown sesame jassid
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Annex 1

3oBoBuconewaloné [§8gaiean §6dgodpSespd

Sesame phyllody disease (SPD)
caused by a phytoplasma
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2019

JAICAF

BodoBocnow $& $8dgodpSepd

Phytoplasma and sesame
phyllody disease
(SPD)

©Doi et al. (1967)0p 00ODOWIOY ooaoooorS
§ (Mycoplasma-like organlsm M O)gps cﬁoog%oélooén

©o§e§o<ﬁo?eoam§qp ES §80§e 6|§ ooé
Mycoplasma§89 5508 eoaoss Io's

do€elope: 003§1qu 1 (Namba, 1993)o

©OMLO=t0RRG 0p€8gn3a3=065[3¢ (Phytoplasma) Jop
efgpE:cdedlog€eogoogd

oplasma epSeaoicodSeom :on0d0B:&00e
©§P'g:ga Eméé ogé QrgelgGiooo503:3

©Class: Mollicutes, Genus: Phytoplasmacrf
20179§8038Phytoplasma 2k 669 ¢ 9008900

©Pytoplasmac® sa&oo:m & (Leafhoppers )
(Jasmds))c.p ogﬁ amplng pIantllces)§8(Planthoppers)
qprogEed copgiao

3oBaBoconowyp: 0p:0056$6a7>328053238:
Infected parts with phytoplasma

(ZBARFE KEE &)
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cambium

xylem

$6:8aepal
Sesame phyllody disease (SPD)

©2000958¢0 SoSoBucmewafopt §8:3eepdl [g8onuSed saonpigRn (Akhtar et al.,

2008; Win et al, 2010),
0356:3 §oSofoconownmi Sesame phyllody phytoplasmal (a208) (Win et al,, 2010 ),

7
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| Gspc;](\)mnqu Symptoms on sesame plants |

* 2§§f"—ss” wmme@sﬁe : (Phyllody)

& mofo8becoigp: Eoﬁgr&ﬁo% [6[g8: (Apex proliferation)

©§8 g&(SPD):D m%mc§;m g&mo?lml :39098100$59c005§&‘ -

(Akhtar et al. 2009 Rao etal,, 2015) :

SPD, Occurrences in Asia, the Middle East; Africa and Central and South Amerlca

(Akhtar etal 2009 Rao et al., 2015)

e
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o % e

@® :SPD

$6:8aepdleloné grdediedigqqp:

Damage caused by
the sesame phyllody disease
(SPD)

< ‘OS:GU.)')&G%‘ (ecpél@&zq,cmmo& Diséésed plant)
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© jooe $6 © cv Sg codE: : 000% [gdgrraq0d§

(esao b
(JAICAF, 2018, 2019)
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Infection of
the sesame phyllody disease
(SPD)
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©SPDI&, Jassidoo§sss{gb Orosius albicinctus (Order:
Hemiptera, Family: Cicadellidae) og&cSeogqaogi
(Esmailzadeh—Hosseini et al., 2007; Akhtar et al.
2009; Gogoi et al., 2017)

© { Grafting) ¢ (Parasitic plants)[g8eo (Cuscuta
compestris) g€cSon:0058E05s
(Akhtar et al. 2009; Gogoi et al., 2017) ,

© (Mechanical transmission)§§
(Seed transmission) gp: o§cl
(Akhtar et al. 2009; Gogoi et al., 2017),

2.95£0.17 (Avg+SD) mm
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Name of the vector insect
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(1) English name : Sesame jassid
DOA App 2203&:e05{gdAtaogb

(2) Science name: Orosius albicinctus
DOA App §& safgprononbigpianq (Esmailzadeh—Hosseini et al.,

2007; Akhtar et al., 2009; Gogoi et al., 2017; Thangjam and
Vastrad, 2017; Thangjam and Vastrad, 2018 )ooSEoop_Su

(3) Tentative Japanese name: Goma sunairo
yokobai

admeqptecmn o053
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Control methods against the sesame phyllody disease
(SPD)
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Management methods for SPD
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Sesame jassideid:0005680:06:006
Insecticidal activity against the sesame jassid

M Insecticid M Control
100.0

_ 800

£ 600

% 40.0 I

: i
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s, 201 ¢l

1 2 3 4 5
Days after insecticide treatrent

Insecticide:
Dimethoate (

Danadim

40 EC®)

($6:082) :60mE6:050q§F600006006: (201958 em00d)
Insect pest investigation with a sweeping method on
sesame plants in Aung Lan, Myanmar, 2019

Abbreviation of fields |Date Sesame jassid |, ids Bugs |[Field condition

24- MaylUn- Un- seedling, Fixed field

Investigation 1st S1

s2[  24-May|
s2|  24-May|
24- May]

Just after the gerination

[=X=]

Investigation 2nd S1 24-Jun|

s1 24-Jun|
24-Jun|
24~

Just after the germination

25-Jun| Partical flowering
25-Jun|
25-Jun|

251w

HOOPOKK
EU!N NOOHOM

24-Jun|
24-1u

Just before the flowering

25-Jun|
25-Jun|
25-Jui
25-Jun|
25-Jun

1| Plant height 40cm Un-flowering
0|
25

L)}

14

25-Jun|
25-Jun|
25-Jun|
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2[Plant height 12cm Un-flowering
7|

RARARLRLLBYVBRYQRY

[=N-E=-N-1-E-N-N-X-]

11
21

NouNwnNpbooorbobooobouopbowu
x
X

251wy 11

(Sweeping with a 36 cm net in diameter and 40 times)

eqedlgp $¢ pagdopSigpap:) $8:4{g058[gbgrrgmaegeacs

Occurrence condition
of the sesame jassid
in villages of Yo Paw and Ohn Myo Kone

(With Aung Lan TS Office)

25-Jun| glPlant height 16cm Un-flowering
25-Jun|
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HOOO
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25-1un)|

Plant height 13cm) Un-flowering

coconNn
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26-Jun|
26-1

Plant height 15cm Un-flowering

uw
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Plant height 15cm, Un-flowering

27-Jun|
27-Jun|
27-1un|

camoco
HNHORMHOOMOOOO CO0COPOHKEO

Partical flowering
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S o

Bl eeRRRRRlllllReRry
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jpanical flowering
5|

0
Total 61] 12f 483
122 024| 981
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(ed8208) BreonCediodeqfdeanodond: (201956, esx8cd)
Insect pest investigation with a sweeping method on
weeds in Aung Lan, Myanmar, 2019

Abbreviation of fields  [Date  [Sesame jassid ?&s Bugs | Meadow condtion
Investigation 1st W] 24-May| 0 0| 0 Mainly granineous weeds
W| 24-May| 0| 0| 1
Vi|  24-May| 0 0 0|
24~ May| 0 0l
Ve|  24-May)| 0 0| 0 Mainly granineous weeds
24- May|
V8|  29-May| 0 0| 0 Mainly granineous weeds
VBl__29- May|
Wy 29-May| 1| 0| 0|Mainly gramineous weeds
W 29-May| 0 o 1|
W 29-May| 0 0 0|
Wi 29-May|
Investigation 2nd W| 24-Jun| 0| 0| 3|Mainly gramineous weeds
W 24-Jun|
V6|  25-Jun| 0| 0| 0|Mainly gramineous weeds
VBl 25-Jun 0 0l
ast 1] 0| 5
29| 006 000 031
* Lo 12, L o Bl SR, [ 2R A8, £n 8, 9Ny lﬂ L [ 24
BEPOT-EP e PP QPEPORNPCY (o

353105033k {o3o805:
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Distinguishing of the sesame jassid
=Study meetings with farmers=
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£ 11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19
China 389 443 487 815 929 719 840 828
Japan 164 152 141 192 164 150 150 156
Turkey 117 103 107 128 134 143 153 155
EU-28 114 129 129 136 135 127 133 136
Korea 69 76 78 82 74 74 69 80
Other 610 | 500 | 635 | 597 | 673 | 662 | 727 | 716
Total 1,462 1,492 1,576 1,949 2,110 1,875 2,072 2,071
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Country 11/12 | 12/13 | 13/14 | 14/15 | 15/16 | 16/17 | 17/18 | 18/19
Myanmar 655 635 650 665 813 813 805 840
India 810 685 636 811 709 650 720 670
China 606 640 624 560 601 630 650 660
Sudan 363 187 562 400 473 525 550 520
Nigeria 159 158 585 435 473 450 460 480
Tanzania 357 456 500 540 504 520 440 470
Ethiopia 245 240 265 289 311 295 285 260
Burkina Faso 85 101 137 322 218 164 230 240
Uganda 142 124 124 145 139 135 146 140
Other 936 930 999 1,145 955 1,308 1,191 1,210
Total 4,358 4,156 5,082 5312 5,196 5,490 5477 5,490

DATAO L WORLD2019
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QTTY : MT
Country 2011 2012 2013 2014 2015 2016 2017 2018
Nigeria 47312)  52,692| 43,733 52,692] 55753 54276 30847 53,232

Burkina Faso 19,931 15,855 25,281 19,328 26,429| 14,060| 40,580| 35,651
Tanzania 20298 25352 11,442 33910 36034 19624 18267, 12,801

Mozambique 605| 1,59( 3,814 4,178| 6,421 7,49 6,837| 9,207|
Ethiopia 2,399 6,390 4,215| 5,071 3,534 4,392 5,007| 8,172
Myanmar 13,341 12,793 10,623 9,126 5,973 8,589 12,683 7,358
Paraguay 36058 18204 12357 17501 14201 14,127 6,575| 7,144
Guatemala 383 10923 15010 8889 13,413 8,923 7,739 4,555|
Pakistan 2,676| 1,500 770| 2,278 3,683 1,861 3,216 4,311
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Total 164,097| 158820 141,573 168223 184,706 152,311 148,696 156,073

Data:ll nistry of F nance statistios

gq@aﬁmﬁog& mgx{x»g &qy):i%o@ooooo o% 2 |
R R e

a3&sopSowm

QTTY:MT

184,706
158,820
148,696
i , i : N B I
2012 2013 2014 2015 2016 2017 2018
year

Deta : Ministry of Finance Trade Customs Statistics
% 20p§0e01-160,000 MT
56168 BgbaddgE:-100,000 MT

022600005078 32[3509:-60,000MT

o

[g$288¢¢00Ea38:q0ean Tk ' ®

QTTY : MT

16,000
14,000

12,000

12,793
10,000
8,000 8,589
7,358
5000
5,973
v . N
2,000
201 2012 2013 2014 2005 2016 017 2018

Data: Ministry of Finance statistics

§

#210,000MT .

g#%ﬁéig&{:ﬁ 05000: 881 [aEwn 1
Bl B

34




it

e A s \ )

Myanmar Sep/Oct 20 days

Paraguay 70 days

Feb/Mar 1,500MT

Mexico Oct/Nov 30 days 1,500MT

qofaoqpdmcogdidppiaps i
o BroodbesomlogCimnay§ooodgp:
ood) goopBecpeon§Biloog

1 Yo of Mt b P Frpmn

{goonieanen
http://db.ffcr.or.jp /front/ —»

0 2005008d08qdg8:qp:
qo og%zaoﬁqo‘iom 16omdgen
S0
8 8 8 oS
f"’sﬁ&? RerE3 %fg@‘%ﬂfp

€ AV4 cocd ccqﬁ

& mop: woSEleoigélwél

O s:0eceox5e08  0005¢05bg8: =101g/kg

30-50,000MT 4

[g§e256:0050p§$e0pqe000m005303p:

ool efopEimngl:
s o o * QP3P 8 8
BRTLTRE | SERERR
60306038
3056068l05f46wndg: &ig} (5008%%)’8& SP“’%?ES
A7 ﬂ%w%;oso&q cormapSeabesbts
Slopanodfoné:
openciiog g -
| Boneeoiadicg§fge: | ( eqeepo&i 58 Gm:q]-g 39 )
Slopanobigéiooodecdgss

q§oz€donenddigBiooddeddsfiadPositive List Systemopedidloogd

Positive List System a@oaé 5
€QOEPEIENIOY 06 [
gg? coemoq,&v‘}%fé'faﬁoa ||cq$moq=g;g§’>89
20059050005

cooipdih

bgfemont

3:0005690:000500558:
[ oocBecdesfs | | omncBesd: |
moSg;oSchrSszo‘t':S

CQ 00NGI0D

B:o0056e0:

2008¢0Bgabudleondonobesos

2 05
Fradefias B o,

05¢onEoont ea:no"lo?eeo sqpi3 2093200509885 8498 e000 0.01ppmeocd
gqp 265000500051

Olppm

00360o§8:0 200500580o§8:03

§(°°°2§°° SYcute. - taocBocor) [§Bacondpiht
§oobq ﬁo%mevaoewsq%f’emgwé"

L e

0§ 6pR$a003E10p050pEo0niEodioo0desnimarg§ o8 R apoopd

&

0ppB§$:0.01ppmepoBoneooqpgofigod:

qobB8saioqBepgbuproRfGicopSayatigh

000l

ChIorgyrl $s?31!“> m=0. ;EgmoSgaoSmél

Chlorpyrifos gnfg§en§Eeop8anodemaqpaadifgBoopts

Imidacloprid o3cd jooq 0a88§§6p38:clgp8:0892005
0.0 1 ppm=0.05ppm

35




2009¢05658:0.01ppmedoopSen?

25mmEsicauenan
(3a0qp:25mx 204 16mx2o$051.2mope)

480,000 ¢

Glefop&0.01ppmupgjoocSeodyfeClgbaopbi

Chlorpyrifoso? o] Slopdlobjogé: 0d:a08[gE:

g SDOAQG 83038 §§)(§)gpog$¢)8 20008050p8158lgrp6300p8
$GCOs npgmp_'m g.)l 206

oooos:@& qoioomiop€esoigfiacBuomaflbyn «§odaB8:8ogqrden
cBopé czos ‘g

06100

[B50866a0p5WTO=30886 {205

qo§fEeai.
e L

WTO(WorId Trade Organlzat:lggs)eo 08$chfxoo%§“gao‘3@eo

r:\?gé&oo(%%o o°/oan§la)§8§8 og€aaaddgean

don&oony 00DIGO0NSD

§°<m°39§é wm%ﬁqp °3<ﬂ°$ B 61??0391&560 $caohs

4

E$m$8éoo %E%éOS%&éESE qo§8Esa0pd §E:5053agpsad:

0.28&73

q§§8eeiooodeodo§dppfigpigocdonddesgiagpd§EfEoopdi )

2ogengPeon Graoobeso: oBaddl

ofcSasommpfongpeepolfsotiiits
08:0005600:26d0005¢) PHI 00§8: [§80o05eamae0iqpicdorcbdaogds

Q%ﬁsﬁ% o eon E“&*‘ﬁ’os%gﬁwmésso&

06038 §

(=T eticrl

& s+ : s
(9edlc: g @?zmgggggc‘i ;goﬁggﬁlc?;‘%c?wéu )
9§on§eomnmefgrodosed: qos§&eeiionzadiopypedtepodesoiasosd
§c585{Br0g00% 3b1a0008 ] saefEpodsfiran conbiyffE ?:f’; e Loghonbyn=18MT
$6503203Cs0002] 36[gr0H630E ~mespmesd
%R
- il
i e S

-3CEPICED

__
C = J trtereee
O~ DD

*ameaneodeod . GG{)S
-Jlopdlodoge: 383105

*326EP3CEN

ool AT 3

FNDEONG

36




Myanmar GAP

Myanmar GAP i cod6e0n8¢a005 sacnfearnieooadi
soobco0dq) soor'?oo(\?aa @edl :ee%)&ggioa‘}oo 1 &8

T,
St

LR

37



$0:36epalo30m0mud

Annex 2

o8

$64g05pS|g0de8:e0mejopElgdaeon
$6:3epal (SPD)

JOJo9$6 ©odv

JAICAF....,

38



March 2020

©JAICAF

Japan Association for International Collaboration of
Agriculture and Forestry

“Technical Cooperation Project for Agricultural Productivity

and Quality Improvement in Myanmar”
Funded by Ministry of Agriculture, Forestry and Fisheries of Japan

39




3odoBucnow eloé [§bgriean $6:8eepdl

4 SPDE $6:8aepal E305030000060 afo3pé [§bega:a0d

S¢rie00 odoBucmowniiSesame phyllody phytoplasmad
o?cu Gé]@ '?0 0551’10? fé t

Phytoplasma qp: 02:005¢$650

(Housei Univ. Dr. Oshima)

[V~ VO e R
Electron mlcroscop‘l_g’ 0] 37e] {o)

of phytoplasmas ina phloem cell

cambium

xylem

1pum 1/1,000 mm

40



N

-

: 63?@073&0?'29@;;6]@86@0@3@0& Dise.ése-cvi_ﬂ plantz 3

C — A
=TT o SR R AR : N AR

&18eepalsdescamsuon BicomEadionadifal: (a8) oBicomnandcodom
L MO0 Y e i

2nudejgp: 8803 B0508:q 3208 p 0€0RE 0 vE20S eepdlgbyiesdm....?

¥

a3eepadgd %&}8:%86100 0g0558160 0.§% GOODOD o@:mo%&goS?l

“$6:86epalonpeloypelgdeomncs ?”

AE e
a36om G:e0n€ adadeomelopa

qo§omanlged mawpSeucmidioopa
U MINdA’ @ABA =06fe?$8=ecpo§<ﬁo§&ﬁ
B o3eepEeccs [godn

41




4 620:cudeom [godeomEaniw 8o503uamows of a0uSam(Bs
cepalgbeoaogd

3 Bod0B00000w0pd colCiuEgpiogEad eepalcomyamiggledc
0200500052000

3 cooBumnadoadadforngpiean:endigt: BMechanical transmission
$C qlpeogpie 0p:005[gé: o3z Seed transmissionEejgoga:SE

0053g$03EEePAl0H0059q 300 ?

o~B 0od gy kA
BN, toizoRET
7~8A, wRaes,
S0EmaTME, WERELFIT

walye

CACANUT

¥HHz 3l32m
5~108¢ nEm3<,
L2 ISIRE 3. B3 2WemcbuHR
L B 3 WEH3, i
5~6A.84%Y%0 BL
WA SRS, 10e<s N Y P
S$~100§10~15em - ] P
nEchl -l
LT LT {5 -
TeErFed 2

B3§§ope Wzocﬁeaﬁcﬁchﬁe&i$$5

illustration https:// www?2.katagi.co.jp/story/

42



< JAICAF <°3:oao§eoos®8:oa&ﬁqc0§ >

m <‘l’):oaoSGoosecﬂ$:oooseoaosgé]|o§8m(q§:w080maq$:om:wéwcﬁ ® 90

§5:$Gepc3]|§ﬁgomq|cﬁ§léboéu

B 56:3eepall§deseomsdiont a8:eomE eoodad $Sieogpieoi)
eqR0500CAl

>

20000g]. 208038050E:§58:8E 00§ERE 0805 $6:3[gdesdlon
- 1600-1.07008: @i

200000¢]. 100E:=60,000035[g¢ eepEepdaldilon, 20€ anl6em

3EaBE20p5e3018 2 2
1088 :09:42

0005¢).  10§690050305(963lgE ? 2
@=OS.§ 1000(\30080{)3%

8050660900898, o00GP00990p68EUISS ?
$6:8eepalefopéadigsaqnangs, sacpslosen:

43



20990[gC:pdeeonlond!

4 eepalooudesonEaneann $6:godad| 03 ap0d0ER!!
3 eepalgbyrieseam 30E¢Pat gEEvLde:!!!

B 64053000 wfidgiEttdepaloniondespodi

B 3o5cfucmnow odgagiCadtiepallgbyamepedy
B $6:0000690 006903 Gepdloriondgtioa

B o509t 98e0r0d coob ¢S eepdlopiondEEgsue
qJre9cS eepal ofgdgr

44



eepAlooudee0rEaea $8:godpd| 03 990d0ER]!

aoéeagpeon dooodesnod admdidn
DOA AppadcR€ B:00§ee0: (32E838madud) vadgfieso: ($E8a33305) (s068805)

(038epunhalens) G:a005e80:4p203 05:8q8 030H0p8:000:Gl00p5

$4g05p3) oo 3adhopt djefordge
$64gj0dp3)| =eefo3pC:a0: B3[G: [sBeoelo3ri 009 [PiRqeon IecyFlny
med 206[gd4 Jegniaf 360708:edm§$03 oddqodload8 i

a4 8:o005ee0igpisi 30§ o080B coogpgrecyn ad:gel: cepallgdyrgs
9053600 oftoyam: [gredes cd=ebo0pdt EIPM of ojogtiqéa
3 $5490508) [38¢orq& congamgpio} Bogeaogpgn cagrghcgzadaopb

cepalgbyieseon sa0Cypiaan: gEicutioudep:dii!

B eol&:o€yprocdespalopiond§eonalopéedttypiadqtiratlonddn
GoogPoopden adlC:uypiadagt sédgo5pd| §eslgtiolgdoopde

B BodqS $¢ §odBE:§§3E eepdgdeseomn $6:§egpia’ cudep:dla

Rl eepalfgdeseond §6:08:0005€ eepaldigp: [4pdes000500p5158:8:0508
$6dgodpSigp: GjooSi0m eepaldigp: coudeaonédjga: aqiodéoopb
eepaloouSaneon odfgoSpdigpiad $Akeoq§oznd eepallgbyreseon
$6:8Eqp:03 v0dep:q$ 3360005

45




©&9B30p:600:0005(G:B0d9E:0509:@ ]

46



$6:8eepalomnanud8osCaspds

%8050005860003:00056802505:0005DOA pp
322:8[G:5lo0pdn

4005

[Dimethoate.”

60
[Dimethoate.” 9810803838456103
] O']O.PGQDECN$3@83(7$@3@8 FNE2ORET

[Imidacloprid]

LR
5~6A.B4Y0
R0 T 1S 1

. ,
e A N T R

I o~6oohes, I

o ceO[QooniGoNG 0PN O3|ePic s uPIdaEE,
038§>$oo&qps§§eggse;?o$80 w&é]:gpé !0?$

. G@O:(Déé]:@&cﬁmogcﬁﬂ% A,ESI?Ganeoosqpssmzoof)é]ooSé]a?:@&s@o:Gng@éq$ !
Jrepap:sud§iSoa8. eamnndogendigoonieomsagdypiaanioglgfmdd!

05038485 Osqps
el :Ec?)ﬁg[:g?sgo?:@omzemegogqueﬂogﬁ

©COQSI
052855(Ges S
l:ogqslgcia’ﬂggg?@a?@omzeows%oqu:oBooéag&sga?w@q%l

2062000 §G2:e0uNP:0008lon680:03:0IG 0005 G 80 :s O
Siseﬂlwwrm%g pw.fﬂl Dqpro0nGlopesoiapidhiGoopdesoiapisodd]

Jr0$3200006)680:0p25 00933265 Clancd82600600050006 08
GOS0

g Ofoproopimepaprop3oStidipogSopiodpimeppig bespo
2$CCEPLOO:G!

47



208eaqeo03:0005680:0303:85 | !

80dg)qE000005mE00S !

20 (336) 320305

02509203 (03:893) 320305
oodosioqEeacgod

8odqeancgodopsa} !

0005882040055 S:qp:0005[86630EpEadlepd
00058 E204jeqrap0508eam56:090558:qpegEonadlepd

<e §1000580:030§0058229:8[03018 !

YV V V

88030503E8cB0q805e]. 88uadosionEamicopbimaesntannindelgdesmaglgedlepds
9ponfean:gspdistiioocdocoapabipiordgoespedd. cdambeanvemafanagigab
eqadozEesntegpaSengudmapdlicdslopéesoiegPpEogtoiodazégneghodeondilaodi
3:00056803003:008 005070 0xEY:0005:86 S,
§o586:q$&:0000qEes0:adeqpEmdqdlepds
23:880lon 8800em 880odoSioyEaddmsesnéanurndeotapaeepaddlaopd
0p520p59§803E8:e0mEGpiogiad8ndedigianuSanecEaopdaeoogpenyamnd)
20&eaqPeamnd:a0056s0:qpda3agon. 03eqpadeommeaySisnSdadigontoopd
3:0005650:0309:85Clon10d:BaqP3: Go0gPEIEaS0E(Ge0oq S,

O«ﬁ tqicpgodead |

Ga0858:32038:q2203, GAOYPFIGRONY

DOAgOE:R8qI05gP0Rc3620qPgng2:c0pdqs 820005
0pE:08006sgpi5E0BE0E[Gi00003:0005680:0305:820E Sloopdi

§050364(8esSeqprod 33058200808 09:6) 98 e q 1§05 a86:§§ og€adseamocudoondeaatsgp:
32:0356:32030500005:00§ 002002

([gpieo0nBeggpisEreoqpigEeapegnoadig =saoodeanigpsoopSs6:8:qpiad oot §Edlond)

48



680:3823005C:0805806800Cgadg S
680238132038 Go0:gPO00q S

. = .«

Ant o .Z' =

v

’.:-l.
<5 :_ﬁ.r
T, s
\F %
i3 \ -~ ¥

Sopesoigt oq aspodiifogt 4ot Bofs N
68(5]“qupgjegﬁg?memgql$390($&wé" PR g

oJ$260008qE: eepalmnE:ot saqomn§eon $6:50596

i 0 e

S:360mE: $& 0e0NE0NYP: GePe§IBeNESNMD §S:37d:
e e T

30000088 ad: 8808 6320 Srgpesan: 0000000000
?oé:eifgg 09.03000303 §Biprat 0g020p K026

49



JAICAF.....

$6s3eepaloouSomn

8zc0nESIN

50



Annex 3

JAICAF
25/05/2019

SPD Jso00dea0sgsespde

I qoyfgc:

%06:006098:12 s (3200056808002 6 03C:5¢ G:0005680:00%: 6 0C:)
12a=0.3 cm

(1) [g€eoCq
< oo 1kg
» Po0g ;
v o005 (5009) o 6e0:5¢ cepsudepdi
v o0oad (5009) o caosead:ol
< Imidacloprid 32€83lnc8oqd

(2) Imidacloprid 32€83lnc80gd $¢ 00D
> DOA o PPApp c3€awd(goon:onpdzaodtiadodsnas

[PPApp 03¢ cudlgoonig]
qgeo1kg o3¢ 3.5¢ Imidacloprid 32E88lonc8oqba? ad:qé

(3) JAICAF 6io6:000gs5p5:006: (Jfree 5009)

djzee 5009 0z¢ 1.75g Imidacloprid 32E83lonadugd o3 od:gsi
JifgE[gCesp53702 06:006038:03€ CloCeom GomEEN $05:006:03000a5:q5
ceosepeG:oomsdjgeoa’  06:006mpEDRB@E® 03¢ o3
GE03e0RI000:6000 |Jte@30: 06:0060p8: abedef 03¢ Jfo3gfs

YV V VYV VY

51



II. Dimethoate 3¢8a33305 0odqédqc:

B3s000003E: (06:00003E:D@B@DE®) ogtomn 0odgSqSH
o Gees005 2 005 | 4005, 6 0oBe§I05 RE3 (36 VAd S

030ig0 wEeaolaupd TE LadgSsPbw 685 AIE03E[gBadN

(1) ceog§qepdomad
©  oooem|dsundqsgt:
6 ok *qod (o [Gees05 2 vodjop) RE VS S
600 * * qod 3¢ 8 ¢plGe 6500565038 LASGSSI
%U Win Myint 008:084/a¢5s 6l cods9$632058: U Win Naing Oo B:08:888: 0 vobqfscosgsn

e 30300m|0360cdqslqé:
6 coeeqod (eoGies005 4 0odop) 038 vAdgSgsi
6 coeeqod 3¢ Sxgp[Giesn0de503E AdgSgSI
$JAICAF 328583000 U Win Myint Oo &l cobspéeaeo3é: U Win Naing Oo B:oé:$E8: o
0SS0

® 0oa30om[3b0cdqsdat:
7 coxxqod (goGies005 6 0odop) 0zE vadgSigs
7 coxxqod g€ Sxgp[Giesn0de503E 0odgSigfi
% U Win Myint 008:083g&8: 6l codsanf0303E: U Win Naing 0o S:0é:8E58: ¢ vosgsevqii

(2) 0o5g8:eopdinds

% 0593003¢ GqEoN:ewH[0n:00p93203E:0006800Cq LodgSIgS
(0386038 cudjgaondgaen]

®  15cc§ Geo:qpdem: 6qodAlcd [§€ cepodadigqsi

® 58 0066m0RE Geo:gpd 400-600mifgE Lodg St

® (009 :[3803¢ 500ml, 1em [§& cvSesonEepdi)

(3) JAICAF0&:000038:09€ 0odqsesnd: (30569)0)

X 2@8 §§ oo&sﬁseé

1. 0.80lcd ceoiqpd (eqsCalopesnieepoonieam) 0de) 08:000038: D ozCamuadySqsi
2. 40lcd ceosqpdeqpe) og§eseam 06:000038:508: (@, @, @, B, ®) ogCuadyS:qs

111 08:008038: 02 @DEEREmLAS S 1!

52



% [g€eoCoon§aepdzaepyp: :
< eeosqpS (Dimethoate 8€8a33305)
cQQ:
1807 gob
50ml socuEslgnad
"GO

R

Ge0seEaSs 090503

% 08:006038: D @ @ @ ® ®) 0zt §:a

53



(4) mcﬁeogocﬁcﬂ$:q@é§é:m§:
1. 06:006mE: @

350E 0 : eooqpSeqP: 08:06038: © (1a=0.025600) 0305 VSqS:q§ ceoqESebaS

9:ad03E, 0.80lcd (3.28) 6q $C 12 m¢ Dimethoate §€8a33305 cBeepo §odesmnaegaedi

eq 0.80lcd (3.20)
1080,
12

86880305 12w/

308 J : 6epoSooneoeaopdo3eeoiy§idgt 08:00603C: (@)
(1a=0.025 o) ogEoadgSsqs

54



2. 06:206RE:R@BDE®

350E 0 : eepodoomieoneeopdss. 08:06m8: @@@DE® (99eds: 5a=0.125600) o€
009q$:q$600:00q S

40l0d 08 Geosq 8202003 66 4alad $¢ §E8828305 60 M oF 0063 cepodesi

Gq 4alcd (160)

86886305 60 n?

2008 | : eapodoonicomnaeeopdodesoiyfitodadd. 08:06mE: @EDEE
(99c0lE:  5a=0.125 ) rEuodyS:qs

#00:000038: @@DEOGPRE GeoqpSsa: 3pdmagoadyficudigf

55



	2003英文ミャンマー報告書表紙
	2003英文ミャンマー報告書

