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Introduction

Myanmar is well endowed with land and water resources but much
needs to be done to improve the yield and productivity of farmers
adopting rice-rice and rice-pulse cropping systems. Field research
conducted since 2012 has shown that farmers can obtain higher
yield with the availability of varieties tolerant of environmental
stresses such as submergence, salinity, and drought. These
varieties, when grown with better management practices, can
substantially increase yield and income. Appropriate varieties and
better crop management options are just part of the requirement
for improving productivity. Other concerns need to be addressed
also to fully realize the benefits,such as postharvest management

to have good-quality grains for a higher market price.

Planting of rice in the monsoon season is from May to June and
harvesting takes place in October to November, whereas planting
of summer rice is from November to December and harvesting
occurs in April to May. During the monsoon season, Myanmar’s
rainfall in the delta and coastal region is sufficient for growing rice
without supplemental irrigation from dams, river and stream
diversions, or groundwater. However, with limited drainage
structures, instability of production and risks of flooding and
stagnant water are common constraints (Denning et al 2013,Naing
etal 2012, Thant et al 2010). On the otherhand, growing rice during
the summer season is a big challenge because irrigation facilities

are limited. About 16% of the net area sown to different crops was
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serviced by an irrigation system from 2000 to 2013; thus, the
majority of rice fields were left fallow or planted immediately
after the rice harvest to short-season upland crops such as pulses

and oilseed crops to maximize use of the remaining soil moisture.

In Myanmar, rice was formerly sown only as a monsoon crop in the
rainy season. The double-rice cropping system was introduced in
1992-93 where irrigation water was available during the summer
season (Naing et al 2012, Thant et al 2010). The development of
short-maturing and high-yielding rice varieties (HYVs) favored the
adjustment of the cropping calendar and avoided risks of abiotic
stresses such as flooding and drought. According to MOAI (2014)
data, rice was sown on about 8.0 million hain 2009-11 anddeclined
to about 7.28 million ha in 2013-14, with average yield of 78
basket/acre. Rice production is higher during the monsoon season
but average grain yield during the summer season is higher than

in the monsoon season.

Best Management Practices

A. Best management practices in transplanted rice

Selection of suitable varieties

Choose varieties that have characteristics such as high yield,
toleranceof submergence during monsoon cropping and drought

tolerance during summer cropping, resistance to prevailing pests



and soil problems, suitable duration,and good eating quality
(Tables1 and 2).

Land preparation

Land preparation for rice cultivation should be done 1
month before transplanting.

Soak the field 1 day before plowing; plow to a depth of 4
inches.

First harrowing (two times) should be done 1 week after
plowing, followed by second harrowing (two times) and
leveling after the second week of plowing.

Final harrowing (two times) and leveling (two times) using
a wooden plank should be done 3 weeks after plowing.
Leveling is very important for maintaining water and for
crop establishment.

An ideal preparation of the land will help to achieve a
uniform stand and facilitate weeding and fertilizer

application practices.




Improved seedbed management (ISM)

The DAR recommendation for the seedbed is 21 kg N/acre, 16 kg
P,O./acre, 2 kg ZnSO,/acre, and 2429kg/acre manure. The sources
of fertilizer are urea (45 kg/ha;21 kg N/acre), triple superphosphate
(36 kg/acre;16 kg P_,O,/acre), 2 kg ZnSO,/acre, and manure (2429
kg/acre). If farmyard manure is not available, use A1 Padethar
(4.95%N, 2.65% P,O,, 3.75% K,0, 16.26% Ca, 25.85% organic

carbon, 5.23 C:N ratio) at the rate of 5 bags at 20.25 kg/acre and it

is advisable to add this at final land preparation.

® Raised seedbed:Select an area for the seedbed that is not
flooded. For a 1-acre field, a 1742-ft*> seedbed area is
needed. The size of the raised seedbed is 3.3ft (W) x66ft
(L) x6 in (H). Prepare 8 seedbeds per acre. The length will
vary depending on the length of the field. Sow about 1.5
pyi seeds per 218-ft? seedbed. The seed rate is 12 pyi/
acre or0.75 basket/acre.

® Pre-germinate seeds (24-hour soaking; 24 36-hour
incubation or until the radicle emerges).

® Fertilizer management in seedbed:Apply 10g ZnSO,/
218ft?before seeding. Apply compost on the beds
immediately after seeding to cover the germinating
seedlings to prevent splashing of seeds when heavy rains
occur and to avoid damage by birds and rats. At 7 days

after seeding, apply540 g of 15-15-15/215ft? in each of



the raised beds. At 7 to 10 days before uprooting, apply
50 g of urea (46-0-0)/218ft? to jump-start growth of the

seedlings.

® Do monitoring in the field for pest or disease occurrence.

® Uproot seedlings at 25-30 days after seeding.

® Take care of the seedlings and avoid hitting the
seedlingswith a stick or on the legs of laborers to avoid
damage.

® Transplant seedlings immediately after uprooting to avoid

stress and minimize transplanting stress.



Transplanting

® For medium-maturing varieties, use 30-day-old seedlings.
If flooding is anticipated, use 35-day-old seedlings.

® For late-maturing varieties, use 35-45-day-old seedlings.
If flooding is anticipated, use 45-day-old seedlings.

® Transplant immediately after pulling from the nursery.

® Seedling height should be more than field water depth.

® Use two to three seedlings/hill.

® Use 6inx8in or 8 inx8 in spacing.

® When water cannot be drained and is too deep, use a stick-

fork in transplanting seedlings.

Nutrient management after transplanting in the field

(monsoon season)

The recommended rate is 24 kg N-11 kg PO, - 8 kg K,O - 3.2 kg S/
acre (DAR recommendation).The rate of fertilizer application per

acre and sources of fertilizer are listed in the table below.
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Time of application Mutrient in kg per acre

No.  before and after trans- Kind of fertilizer Rate of fertilizer
planting rice PO, KO s
Triple Super Phosphate 25 kg/acre = 1
1 Basal
Gypsum 18 kg/acre - - - 32
Urea (46-0-0) 17 kg/acre 8
2 TDAT
Muriate of Potash 6.5 ka/acre - - 4
Urea (46-0-0) 17 kg/acre 8
3 Maximum Tillering
Muriate of Potash 6.5 kg/acre = = 4
4 Early Panicle Initiation Urea (46-0-0) 17 kg/acre 8
Total 24 n 8 32

Remarks: In case of flooding and the remaining amount of fertilizer
cannot be applied at the specified time, record the amount and

kind of fertilizer that has been added only.

NOTE: Strictly follow the schedule of fertilizer application to avoid
a yield penalty.
® Use the leaf color chart (LCC) to monitor leaf color and to
determine real-time urea application.

® Follow the steps written on the back of the LCC.

Nutrient management after transplanting in the field

(summer season)

The recommended rate is 35 kg N- 11 kg P,O, - 15 kg K,0 - 3.2 kg
S/acre (DAR recommendation).The rate of fertilizer application

per acre and sources of fertilizer are listed in the table below.



Time of application : Nutrient in kg per acre
No. before and after trans-  Kind of fertilizer Rats ;fe:ertil
planting rice N PO, KO 3
Triple Super Phos- - .
Basal ohate 25 ka/acre 1
Gypsum 18 ka/acre - - - 8
Urea (46-0-0) 255kg/acre 115 -
7DAT )
Muriate of Potash 315 kg/acre - - 75
Urea (46-0-0) 255kgfacre 115 - -
Maximum Tillering
Muriate of Potash ~ 31.5 kg/acre - - 7.5 -
Early Panicle Initiation Urea (46-0-0) 255kgfacre 115 - -
Total 35 11 15 32

Water management

The water requirement of the rice crop is comparatively higher
than that of any other crop of similar duration.

Ensure a timely supply of irrigation water because this has a
considerable influence on the yield of the crop. During the
crop growth period, the water requirement is generally high
at the initial seedling establishment stage.

The most important critical stage is tillering to flowering and,
in this period, the crop should not be subjected to soil moisture stress.
Ensure the water supply in the required amount during panicle
initiation to flowering stage.

Before harvesting, drain water out from the field to allow quick

and uniform maturity of grain.




Weed management

Begin weed management with a good land preparation
practice, composed of 21 days of land preparation (refer
to land preparation above).

Apply herbicide at 10 20 DAS when three to five weed
leaves emerge. Use a spray volume of 320 mL/acre. An
example of herbicide is fenoxaprop-ethyl +

ethoxysulfuron (Tiller Gold).

Pest and disease management

Always monitor the field inspection and apply pesticide
only when necessary.

The rice crop can compensate for leaf damage even if a
leaf-feeding pest occurs at early growth stage (30 40 DAT).
Destroy weeds and residual plant parts where pests and
diseases can thrive.

Clean around the field and synchronize planting with

neighbors to prevent rodent infestation.



® If rodent incidence becomes a major problem, rodent
control should take place in “coordinated community
actions” before the main breeding season of rodents (the

tillering stage of rice).

»

Trap and herd the rodents.

\ %4

Destroy and dig out burrows.

» Practice synchronous cropping: plant neighboring
fields within 2 weeks.

» Use a“trap barrier system” only when damage by

rodent species exceeds 10%.

» Use rodenticides only if necessary.

Harvesting and postharvest management

® Harvest when 80-85% of the grains arestraw-colored.

® Thresh immediately and sun-dry within 24 hours.

® Sun-dry for 2-3 days, spread rice in layers 0.8-1.6 inches
thick on concrete pavement, and mix every 30 minutes

(for uniform drying).
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® Rice seeds should have 12% moisture content.

® Rice grains should have 14% moisture content.

® Store seeds in airtight containers such as hermetic bags
in acovered, well-ventilated place protected from insects
and rats.

® Remove spilled grains immediately.

® Keep the storage area absolutely dry and clean.

B.Best management practices in direct wet-seeded rice (WSR)

Selection of suitable varieties

Choose varieties that have characteristics such as high yield,
toleranceof submergence during monsoon cropping and
drought tolerance during summer cropping, resistance to
prevailing pests and soil problems, suitable duration,and good
eating quality (Tables1 and 2).

1



Land preparation

12

Land preparation for rice cultivation will be done 1 month
before seeding or sowing.

Soak the field 1 day before plowing; plow to a depth of 4
inches.

First harrowing (two times) will be done 1 week after
plowing, followed by second harrowing (two times) and
leveling after the second week of plowing.

Final harrowing (two times) and leveling (two times) using
a wooden plank should be done 3 weeks after plowing.
Leveling is very important for maintaining water and for

crop establishment.

Drain out excess water before sowing, but do not let the
soil surface become dry.

An ideal preparation of the land will help to achieve a
uniform stand and facilitate weeding and fertilizer

application practices.



Seed management and sowing
® Pre-germinate the seeds for
24-hour soaking and 24-36-
hour incubation (depending

on the variety).

® Air-dry the sprouted seeds in
the shade for 10-15 minutes
before sowing to facilitate singling/separation of seeds.

® Sow seeds with a drum seeder.

® Do not fill drums more than about two-thirds full.

® Walk at a steady speed.

® Ensure that weeds are adequately controlled and the field
has standing water (1.2-2.0 in) in the field plots at the time

of fertilizer application.

Nutrient management during monsoon season
The recommended rate is 26-12-12 kg N-P_O.-K ,O/acre (DAR
recommendation). The rate of fertilizer application per acre and

sources of fertilizer are listed in the table below.

Time of Nutrient in kg
ale:l;?;gn Kind of Rate of peracre
fertilizer fertilizer
wet-seeded N PO K;O
rice S
1 10-20 DAS 151515 4 kg/acre 6 6 6
compound
Urea (46-0-0) 10kg/acre 5
2 25-35 DAS 15-
15:15=13 40 kgfacre 6 6 6
compound
3 45-50 DAS Urea (46-0-0) 20 kg/ha 9
Total 26 12 12
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NOTE: Compound fertilizer can be replaced with urea (57 kg/
acre), TSP (20 kg/acre), and MOP (26kg/acre).

® Apply urea at 57 kg/acre (26 kg N/acre) in three split
applications at 7 DAT, maximum tillering, and early panicle
initiation stage.

® Apply triple superphosphate at 20kg/acre (12 kg P,0./
acre) as basal application.

® Apply muriate of potash at 26 kg/acre (12 kg K,O/acre) in

equal splits at 7 DAT and maximum tillering stage.

Nutrient management during summer season

The recommended rate is 36-12-12kg N-P_O,-K ,O/acre (DAR
recommendation). The rate of fertilizer application per acre and

sources of fertilizer are listed in the table below.

Time of Nutrient in kg
THELETEET Kind of Rate of peracre
No.  fordirect
fertilizer fertilizer
wet-seeded N PO, KO
rice o=
1 10-20 DAS el 81 kg/acre 12 6 6
compound

Urea (46-0-0) 20kg/acre 9

2 25-35DAS 15-15-15 405 kg/
compound acre

3 45-50 DAS Urea (46-0-0) 20 kg/ha 9
Total 36 12 12
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NOTE: Compound fertilizer can be replaced with urea (80kg/
acre), TSP (26 kg/acre), and MOP (20kg/acre).

® Apply urea at 80 kg/acre (37 kg N/acre) in three split
applications at 7 DAT, maximum tillering, and early panicle
initiation stage.

® Apply triple superphosphate at 26kg/acre (12 kg P,0./
acre) and gypsum at 18kg/acre (3.2 kg S/acre) as basal
application.

® Apply muriate of potash at 20 kg/acre (12 kg K20/acre) in
equal splits at 7 DAT and maximum tillering stage.

Weed management

® Begin weed management with a good land preparation
practice, composed of 21 days of land preparation (refer
to land preparation above).

® Apply herbicide at 10 20 DAS when three to five weed

leaves emerge. Use a spray volume of 320 mL/acre. An
example of herbicide is fenoxaprop-ethyl + ethoxysulfuron
(Tiller Gold).




Pest and disease management
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Always monitor the field inspection and apply pesticide
only when necessary.

The rice crop can compensate for leaf damage even if a
leaf-feeding pest occurs at early growth stage (30 40 DAT).
Destroy weeds and residual plant parts where pests and
diseases can thrive.

Clean around the field and synchronize planting with
neighbors to prevent rodent infestation.

If rodent incidence becomes a major problem, rodent
control should take place in “coordinated community
actions” before the main breeding season of rodents (the

tillering stage of rice).

» Trap and herd the rodents.

» Destroy and dig out burrows.

» Practice synchronous cropping: plant neighboring
fields within 2 weeks.

» Usea“trap barrier system” only when damage of rodent
species exceeds 10%.

» Use rodenticides only if necessary.



Harvesting and postharvest management

Harvest when 80 85% of the grains arestraw-colored.
Thresh immediately and sun-dry within 24 hours.
Sun-dry for 2 3 days, spread rice in layers 0.8-1.6 inches
thick on concrete pavement, and mix every 30 minutes
(for uniform drying).

Rice seeds should have 12% moisture content.

Rice grains should have 14% moisture content.

Store seeds in airtight containers such as hermetic bags
in acovered, well-ventilated place protected from insects
and rats.

Remove spilled grains immediately.

Keep the storage area absolutely dry and clean.
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Table 1.Released rice varieties recommended for monsoon

season in rice-rice systems.

Name Maturity | Plant | Potential Prominent trait Year
(days) height yield release as
(in) (basket/ variety
acre)
1. Pawsan Yin 149 53.5 61-71 Aromatic 1955
2. HnanKar 173 55.5 61-71 Submergence 1965
tolerance; resistance
to bacterial leaf blight
(BLB)
3. Shwe War Tun 145 48 101-131 | High yield 1975
4. Shwe Ta Soke 172 59 81-101 | Salinity tolerance & 1985
anaerobic germination
5. ShwePyi Tan 156 47 101-131 | Submergence & 2004
(PSB Rc68 or IRRI 119) drought tolerance
6. Sin Thwelatt 140 54 121-131 | High yield 2004
7. SinThuKha 140 43 101-131 | Resistance to BLB 2007
8. Yemyoke Khanl 143 40 91-101 | Submergence 2012
(Swarna-Sub1) tolerance
9. Saltol Sin ThwelLatt 142 43 91-101 | Salinity tolerance 2013
(SarHnganKan Sin
Thwelatt)
¥ 2014
10. RMNTK-UL-16 145 56 101-111 | Rainfed lowland HYV
16. Yemyoke Khan 2 135 44 101-131 | Submergence 2015
(BR11-Subl) tolerance; high yield
11. Manaw Thukha-2 125 44 111-121 | Resistance to BLB 2015
12 E'E}Th‘""epha"a'lm 135 50 | 91-101 | Rainfed lowland HYV 2015
13. Pyi Taw Yin 3 Early, HYV, freshwater;
(IR77542-90-111-5) i 46 | 911 | hort maturity e
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Table 2. Released rice varieties recommended for summer

season in rice-rice systems.

Name Maturity | Plant | Potential Prominent trait Year
(days) | height yield release as
(in) | (basket/a variety in
cre) ll'
% "Theaeatin 115 | 36 | 81101 | Rainfed lowland HYV 1972
2. ShwePyiHtay 120 42 91-101 | Aromatic 2007
3. Yeanelol 124 52 101-111 | Aerobic rice 2009
4. Yeanelo2
: 112 43 61-81 D 2013
(UPLRi7 ) FoHeL SarY
3. Yeanelo 3 (WAB-880-
120 44.5 81-101 | Drought 2014
5G6)
4. SinShwe Yin 115 50 101-111 | Salinity tolerance; short 2015
(IR10T107) maturity
5. Shwe ASEAN 115 48 101-111 | Salinity tolerance; short 2015
(CSR36) maturity
6. Yeanelo 4(IR87707- 114 48 91-101 | Drought tolerance; 2015
446-B-B-B) short maturity
Manaw Thukha-2 125 44 101-111 | Resistance to BLB 2015
8. Yeanelo5 Drought, early, blast 2016
(IR87705-44-4-8) e e
9. Yeanelo6 Drought, early, blast 2016
(IR87707-182-B-B-B) 110 48 | 101IM | @ istance
10. Yeanelo 7 Drought, early, blast
(IR87705-83-128) 15 ] 43 | 81101 | osistance 2016




Highlights of case studies conducted in MaubinTownship,

Ayeyarwady region, and DaikOoTownship, Bago region

® To date, 32 field trials and activities with 980 farmer-

20

cooperators have been implemented. The trials focused
on new best management practices, including improved
postharvest management of rice-pulses and new rice and
pulse varieties.

Farmers in the community were able to choose the
varieties suited to theirlocal conditions through the
participatory varietal selection (PVS) approach (Paris et al

2011). PVS followed a three step process of testing and

ON-FARM PARTICIPATORY ADAPTIVE
RESEARCH

: Participatory Varietal Selection [PV5)

a) Researcher-managed Trials (RM Trials)

(10-15 entries)
Preference .lmtw; | | Sensory Evaluation |

g A_-_-ﬁ'mw

b Farmer-managed Trials (FM Trials) it
Top 3-4 most preferred varletios et |

Formal Varlatal
Release System

Seed Production and Distribution |

m‘f'g

Fig. 1. Participatory varietal selection process flow.

evaluation of new rice varieties and advanced lines that
are high yielding and have tolerance of environmental
stresses(Fig. 1). Step 1 includes establishment of a

researcher managed trial (mother trial) on one farmin each



of the selected project villages where 10"15 different rice
varieties and advanced lines plus a farmer variety were
arranged in arandomized complete block design
withthree replications. The composition of the varieties
was based on the type ofstress (drought, salinity,
submergence for at most 2 weeks) experienced by farmers
in the village. The second step includes preference analysis
(PA)during the growing season when farmers selected the
top three to five varieties that matched their preferences
based on physical traits (Fig.2). Finally, sensory evaluation
of the cooking and eating quality of the three to five
varieties/lines plus the farmer variety followed to further
select from the top three varieties during the PA, which
will proceed to seed multiplication and then to the next

phase, called farmer-managed trials or baby trials (Fig.3).

Fig. 3. Sensory evaluation,
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In rice-rice systems, four new monsoon rice varieties
provided a 0.2 to 0.4basket/acreyield advantage over the
current variety used by farmers, and two new summer rice
varieties hadyield equal to the 0.1 basket/acre yield
advantage over the main variety used by farmers. These
varieties have been chosen by the farmers as the ones
they will evaluate under their own growing conditions for
the 2015 wet season and 2015-16 dry season. In both
seasons, we will distribute 1,760 kg of seed to a total of 80
farmers. These varieties are high yielding with
submergence tolerance and moderate droughttolerance,
and they have shorter maturity than currently planted
varieties.

Demonstrations of a flatbed dryer, solar bubble dryer, and
grain storage using hermetic bags contributed to
postharvest loss reduction by 13-16% and produced
higher quality grains for the market (e.g., higher head rice
recovery). Farmers received a higher price by selling

better quality rice.

Fig. 4. Solar bubble dryer (left) and farmers method of sun drying
(right).



In the 2013 wet season, the mean loss of grain in storage
to rodents was 10.63%(+1.16% SE). Total grain loss over 6
months could feed five people for 4 months. In the 2014
wet season, the mean loss of grain in storage to rodents
was 1.22% (+0.42%SE). Total grain loss over 6 months could
feed two people for 1T month. Rice grain also was
contaminated with rodent faeces (ranging from 10 to 16
per1,000 cc).

In the 2015 dry season, postharvest loss assessment was
conducted to (1) determine losses along the whole
postproduction chain, (2) compare the farmers’ practice
(FP) with best management practices (BMPs), (3) identify
intervention points for loss reduction, and (4) demonstrate
to participating farmers how high losses are and what they
can do about this. The result of the assessment was that
12% of the total physical losses can be decreased through
the use of BMPs.

The grains processed using BMPs consistently had higher
milling recovery and head rice recovery than the grains
processed using traditional farmers’ practice. Delayed
threshing, sun-drying, and traditional storage all
contributed to the low milling recovery and low head rice
recovery of grains using farmers’ practice. Through the
Learning Alliance, it was demonstrated that farmers can
receive a higher price by selling better quality grains. The

Learning Alliance is a multi-stakeholder platform in which
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rice value chain stakeholders collectively seek solutions
in reducing postharvest losses and improving rice quality.
The LA also assessed how to optimize the use of
technologies for postharvest management.

Our main beneficiaries are smallholder farmers who
typically crop 4.0 to 5.0 acre. The project aim is to increase
the productivity of smallholder farmers by at least 15%
for rice-rice and rice-pulse cropping systems in lower
Myanmar. The combined benefit from new varieties and
new best management practices (pre- and postharvest)

indicates that productivity benefits will surpass 35%.



Bibliography

ACIAR (Australian Center for International Agricultural Research).
2014. ACIAR and DFAT collaborative multi-disciplinary
agricultural research program for Burma. Annual Status

Report 2013/14, Canberra, Australia.

ADB (Asian Development Bank). 2013. Myanmar Agriculture,
Natural Resources, and Environment Initial Sector
Assessment, Strategy, and Road Map. Mandaluyong City
(Philippines): ADB. 55p.

Belmain SR, Htwe NM, Kamal NQ, Singleton GR. 2015.Estimating
rodent losses to stored rice as a means to assess efficacy

of rodent management. Wildlife Research 42, 132-142.

Casimero M. 2015. IRRI Myanmar office 2014 annual report. DRPC,
IRRI, Philippines.

Denning G, Baroang K, Sandar TM. 2013. Rice Productivity
Improvement in Myanmar. Paper prepared for USAID/
Burma under contract GDG-A-02-000921-0 with Michigan
State University (MSU) as background for the “Strategic
Agricultural Sector and Food Security Diagnostic for

Myanmar.” Background Paper No.2.33p.

25



DOA (Department of Agriculture). 2014. Agricultural Extension
Division, Department of Agriculture annual report, Nay

Pyi Taw, Myanmar.

DOA (Department of Agriculture). 2013. Agricultural Extension
Division, Department of Agriculture annual report, Nay

Pyi Taw, Myanmar.

FAO (Food and Agriculture Organization). 2014. A regional rice
strategy for sustainable food security in the Asia and Pacific.
RAP Publication 2014/05. 52 p.

FAO (Food and Agriculture Organization). 2001. Crop
diversification in the Asia-Pacific region. In:
Papademetrious MK, Dent FJ, editors. Food and Agriculture
Organization of the United Nations Regional Office for Asia

and the Pacific, Bangkok, Thailand.182 p.

Htwe NM, Singleton GR, and Maw PP. 2016. Postharvest impacts
of rodents in Myanmar: how much rice do they eat and

damage? Pest Management Science doi:10.1002/ps.4292.

Labios RV, Labios JD, Manguiat PH, Malayang DB, Cia B, Tamisin, Jr.
LL, Rosales AM, Mangaya-ay TA, Tumamang SC, Lumbao
JM. 2012. Participatory varietal selection of white corn as
alternative staple food. Philipp. J. Crop Sci. 37:Supplement
No. 1, p 13.

26



MOAI (Ministry of Agriculture and Irrigation). 2014. Myanmar
agriculture in brief. Ministry of Agriculture and Irrigation,

Nay Pyi Taw, Myanmar.67 p.

MOAI (Ministry of Agriculture and Irrigation).2013a. Myanmar
agriculture at a glance.Ministry of Agriculture and

Irrigation, Nay Pyi Taw, Myanmar.160 p.

MOAI (Ministry of Agriculture and Irrigation). 2013b. Annual
Reports (2009-2013), Agricultural Extension Division,
Department of Agriculture, Ministry of Agriculture and

Irrigation, Nay Pyi Taw, Myanmar.

Naing TAA, Thein SS, Finckh M, Buerkert A. 2012.Effects of Increasing
Cropping Intensity on Rice Production in Myanmar.
International Symposium on Sustaining Food Security and
Managing Natural Resources in Southeast Asia Challenges
for the 21st Century, 8-11 January 2002, Chiang Mai,
Thailand.

Paris TR, Manzanilla D, Tatlonghari G, Labios R, Cueno A, Villanueva
D. 2011. Guide to participatory varietal selection for
submergence-tolerant rice. International Rice Research
Institute. Los Banos, Philippines. 111p. (ISBN 978-971-22-
262-9)

Rahman M, Thant AA, Win M, Tun, MS, Moet PM, Thu AM, Win KT,
Myint T, Myint O, Tun YT, Labios RV, Casimero MC, Gregorio

27



GB, Johnson DE, Singleton GR, Singh RK. 2015.
Participatory varietal selection (PVS): A “bottom-up”
breeding approach helps rice farmers in theAyeyarwady
delta, Myanmar. SABRAO Journal of Breeding and Genetics
47, 299-314.

Singleton GR et al. 2015a. Diversification and intensification of
rice-based cropping systems in lower Myanmar (SMCN/

2011/046), 2014-15annual report. DRPC,IRRI, Philippines.

Singleton GRet al. 2015b.Improving livelihoods of rice-based rural
households in the lower region of the Ayeyarwady delta,

2014 annual report. DRPC, IRRI, Philippines.

Singleton GRet al. 2014. Diversification and intensification of rice-
based cropping systems in lower Myanmar (SMCN/2011/
046), 2013-14 annual report. DRPC,IRRI, Philippines.

Thant KM, Win SS, Tin H. 2010. Productivity of rice-rice cropping
pattern in irrigated-lowland rice based system. In:
Proceedings of the fourth symposium on agricultural
research, Yezin Agricultural University, Nay Pyi Taw, Yezin,
27-29 July 2010. Myanmar Academy of Agricultural,
Forestry, Livestock and Fishery Sciences (Agriculture

Sector), Myanmar.p 48-72.

28



For moreinformation, contact

Dr. Grant Singleton
Principal Scientist
International Rice Research Institute

E-mail: g.singleton@irri.org

Engr. Martin Gummert
Senior Scientist
International Rice Research Institute

E-mail: m.gummert@irri.org

Dr. Romeo Villamin Labios
Scientist Il - Agronomist
International Rice Research Institute-Myanmar Office

E-mail: r.labios@irri.org

Daw Tin TinMyint
Deputy Director General
Department of Agricultural Research

E-mail: tintinm80@gmail.com

Dr. Su SuWin

Director, Soil Science, Water Utilization, and Ag Engineering
Division

Department of Agricultural Research

E-mail: susuwinmyanmar@gmail.com

29



Dr.Aye Min
Project Manager andAssistant Director
Department of Agriculture

E-mail: ayespecial@gmail.com

Editor: Bill Hardy

Graphic design and layout: Emmanuel Panisales

This publication is being funded by the Australian Centre for
International Agricultural Research (ACIAR) through the project
“Diversification and intensification of rice-based cropping systems

in lower Myanmar” (SMCN/2011/046).

Translated into Myanmar Version with the complimentary of
Rice Division,DOA

30



Q@ 0¢ N ¢ Cx oc¢ 0 Co N
SGTDOO)O?CiGGiD Ml 63&0C@L§0&§90?30?C3633)@2I ?mez@ﬁw

o%ogé @[q?ééewoo?eooaoo? ecpcooeo&%ancﬁeﬂo:

2Pt cq wfocl:gennggos
oooeas@’é; Q§O5@c§: Joob






$:14:
[§$eo%5&wé cq) c;[é wwoos&;q@:aa@éenozc?é [;)éo?@ogooop_g

88¢BSclenSops: comiaeouSmentapiel §03icooseudpad mogoSad:
O%ZO’)(TS@(EGOZC\)OG@Q%CQU&US 0)0’]3—@0']3 %()%(ﬁlﬁ@é:l 0)0']2—(\)({.”_2(% %(ﬁ(ﬁl}@é:&)@

1O w:éQéqp:(ﬁ m(ﬁéqcf:oém?f)caooéﬁmé: Q%ssf)o]ooén JOOJ?§§§
ODGjGQ()Oéa(YSéDJé ('78823?@(7)33§(\?6C§3Qﬂ038ﬁ GO&%)].SHO%CQQ GUD&D&?(\)OSCD%:
qpaaé OUSO$°(7{I€€$EGP 33@0‘3383’33@(6335({]0’[:03&)&5 GSI?GSE:Q(C)@E"I
02: GOr](D[:C ?C G@OU)GOB [:C Q)DD@UPO? 9%5@%&)&7’@0’] Q{I Q_p 0? ?O’)Cﬂ [:C
36 wogodgs:Q8asiscaioanc: auslgapdn qEidiCapaoapdaiqpiy Ggeomat:
g3908 §oddfpespapcep gpiogdenntipisé oddfrepiaiolon copo3geleec
39080)%%2 QQ OCGSU?SOOOSQ%U% G@%%é@é@éwéll JDCEGO’)’SOD@SGJO%Q{TFQ{PZ

¢ i GGl O(BCGP @GNSBCT{'EG(TJOC Eﬂ’) (‘QICD? [:C 3\)@
%(TS({I[:G?O’SC\?S? O'%:OO(YS@(%GO GGIC?BO’O)O) C\?S’BOQJ(D 3’3@0’)33(BC OO‘D? 33[:@

O']O&Déll 0N06: f?cg%ea?gﬁ c?a C\)G G(DOC QJO :D@C\)@ 3’361@33638
G(mc:g@:né 3’96@3’9&)6{]00615@» GQIoG(DOCaﬁﬁ\COO@SSO'gO’) 39(72][»3’3[:@39[:@390

qﬁ%éwé 3’3@02338“(78336:???(5 ooéagé: @é:m:q@é@é&wén
%Z%T)nggé 0)0]3(7% GGC\)? (g%(\)@&% %Ogtﬁlﬁ@@ﬁ GC?}O(YSO%O’JOCD 419

e ¢ .0 ¢ o¢ 0 N 0 o ¢ 9 ¢ 0
0CINIRGYC: GlO’)OJG:GC\?ﬂO’]DJP_QII G%@O’]ZO? §OCU)O(\) Q clclotepislavicziee]

N
oD
=2

En
~Q0

3-
Co)

O
—2»

O
-—eo

o —2r0

co ¢ _0Co

0?(7)({”_3@@2 @@C\) 39 G0 330863 81063882@0']3\)&%'” @?@Oc?CCGﬁ %gpog%ﬁfwé

éf:ép&g(DOC\)C?DOgéﬁ @OSO(QJ$ZGOTGGSJ§C5 Oé(\)OJ(DG ﬁ] O’)c? GSDDQJO UgC OO’]

{e]
f)

o ¢co Q

‘{)(YJ({”.ZQ% Cﬁ)GC\)O(TS?%@Z %@OZ@O@QGQI @QgGQI G&UOCqu (O?QGU?U) G[:GSQO(‘DGGl
({IO:GDOZ @9&580’83853@036@ GC\%G’B&)’]II Q%GTJORE G%ZSPOgé GG]-(QO’SG@O&O’)@Q
GSOO(YS? 3’3(7)%33&)0%4{]03@@0(5 %US({T[:G?O’SC\?S? @U)é@é@éﬁl Gch&@éﬁl

c 0 N [o] Q

eqo%:aoé:?eﬁﬁ @Oﬂéeqof)%@czogw@ 39@0’)39(7)0239&)8@333§0&ﬂ02 @561()’]

o



33[3_5 (Denning §<°;3:>g —(JooQ)| Naing §\<§39§° (JOOJ)I Thant §533<3

(Jooo)i ooesamfgainssnde [mpyepdadolm  egepadop eol:@ndqjfscionpd
23C:eqaammdqiem¢ 0300100y 8568100q0 [3c00ladpSi jooo-
099 356300 Ba0CYMeduaoe (96)% 85000 eqazc:BodqEacolaond
de0m¢ 00l:adq]{Bieg0058C:03¢ 00l:0pC:a00: dlacybooniaci(a3) ool:§od
335:@:@@003 3303095:0333:%4{]0:@533@5 Gcﬁ[:o?agzéc?gc: agog(rgagzéqp:o% G@ogéz
2§003f3S w458 S5 gBirexntqoi@eloosS

[6560§ccapt watm o0l:8:403 §i00l:0006]00p5:m(3da0 §odid (MRS

20eJ-0EER 950%3¢ egapody Rcieqeuiiiarpiesepepioge Giodl:
Gg@(ﬂ:(oo]:—o(ﬂ:)(?éo% oooé Lﬂ[:cm[:oop_ou Naing §\<°:39g° (JooJ) Thant
§539§ ( Jooo))u w(ﬁooéo%olep?é agog(rgcmézeﬁlzeﬂo: 3.;3;?:@[ o%cfxﬁ[:@é:mz@é
QE(YSQ_”_ a,»ﬁo? C\?aaéooa%aﬁg@eo §coo@39[:c Gchf;:@é:?é eqco%@é:ma@f
aaoooo[goaoz?oeﬂo,cr? eﬂoéﬁp.mo‘?co]oap_m o%ngcﬁl:eq:l%:&goz? sﬁjoogeﬁé

Q)OGlé:@OOOZQ{p:S@Gl JOO@—JOOO??&O&E ®O’]=Qc§(7%881030 U')(TSU)ODO%Z G(ﬂé:
(0.0):D%:%)lép Cj) JOO?—JOO; ??OSU&E U)(YSUDDJ%?GO’]& (?.JQ)DD%:J% U{I&)&E}@g
%éﬁ%@%ﬁgﬁ$3%02@é U)GSG(DC\\.}JE (?O) mé:ﬁ%:@éwén ®O’]3§(Y§
qrogodeqdgmpaclon GapoBope Ggepilipensdoons: qoigmagniggices(ss
G%@OT?SQ()%(YS%%ZDJ@ (%30)(5]2390808%%2@@5 %%@é%ﬁwéll
$o§quch:a$§&p aacmé:ar}:séaé.gﬁ qp_ac:mﬁ:qp:

¢ 0 ¢o

(TJ) G@OE:GQ.O%OSQTFG&)O 00]:33:%@08(7) qmqll:cq:ﬁécp 3960)08:3(}:

85043 4pSrcobrqpr
¢ e0d620000]:4jsqpzeqigd[ge:

CO

ool:qigqp:  6giqad 03 Sqipogc  magdssifecendal §repadopt
Gq@[&GCﬂ%é%é@é:l ecgspoaog c;qco%acv%%é@én ooezétﬂogfé:qp: qﬁ%é
J



G@agcgo[g)owﬁoqu% é%éqéﬁ@éu oaogooémoacf:aaooéﬁ@ézﬁ 0032039
BPd2Eag:emac:gs[gimogop) commgpisé (0pdpdgjiqpiad egigud

QOB(YSQTFOWII (@03’)2 o} ‘?é [CIOV/H J)

oGEEE:

o oliBebciiof BRRES ogolGosiodess mbcomcogs Beod
¢0loopdi

®  0u503:8 (0)qodmadoac mciod eqapsioonqolepdi coudeqiamgad
G comeqeant coudadieuiqulepdi

®  oaSeqafl: (0)oodam(mnogd vooem(3s ogs())edeglatiod [oerd:
coaSeq3(3: (J)oodm(moogé 03wm(MBé ogs( jedegal:ss ey
co:gc:03 [grepdol

° e@o&a@m@é og%( J)@é@g@5:§§ @ézd’?:@ée@@o@&(ﬁ oougeqm@:
(2)oodope [oepdanculoopdn dlandgc:a0ps @ndacaagnd cdadear
soch Blcorfiabss SidoSamotigoniork [ocpsiafeacged Bogs
Beqi3:0p01

®  cgmmenntadi{ocfationpd ooliaC:pdpnpsé colC:and8dscsiat:

c@@@oe@:@é:o@_@o{grﬁ @em&@@@éc@uﬂlwéu




(Y

Qjteol  ogdo0y  [oead[sc:
Podieqi9e0083:8:5086 (ieolCanognd 2205905000600 Egfadengionien
00emag¢ §0500§qE( o)Bc30q81 copo0qd (o6)aBcnqdi ¢ 20000805
(J)03c30qésc womoelgaen (s jr)03cdnqé o3(sduloopdn djreolanogad
womoeger eqfolm  emosioeson ($adcoql Gr.g %! ecwpooqd
J69%1 §0005a8008 .99 %! 0005008006 9B, 8%l 63O0§OMOYS |09 %l
003/ §050qae @ 9.R) 0 sy (Jo. jglodcdoqly) Bodgsior
c§00589:6(8[0Eq§ 03¢ a3:ga¢alpd
o (eolCfec qfreconfsl: - qjevlnd  equqgéigceanegapypiot
6§q|05805GfiqepdI 0adeMPndetiacynd qrevlCedu (095 ) eorqsieo
Smiolopsn mosmmoym @4 (.9)e01 @agp:(66)eo!
#[6¢(6)ovndegearn Qevlc(o)eole cadolarndi §adapc:amqpdeol
p05q) (JreolCamqpdad E0ac:adfmq)iacnpdI ieogs: 0080
(o lopdgslse dlzeolé (o) oopasieunye gfiealog) [op fodisze
olaopSu
o [Bidepycesnfac: - deoqpiod ()5) $o8fopeqssy) (15-26)

§0€°1@0639’Jé 39@0%6(\)’383%(73(\)033&339@9 qj)[:s?f)eo:qobéu

o (ﬁ[ﬁGO]éOgéG@@@O@é&gé:@é: - 4?13@@66“8 ({TLZGO E(JOO) ®UB€1$:GO
CRIE @gCEDOC\)(%O'S (OO)Oq@Sﬁ%Z 333%3@[610]8@?” %3%&8%2?@@05 ({Tl:@@
g soogEaigigefeonsqt [Bm1 §o0 Mgapedy moRusREa3
3308@3 G@GG%:Q{PZU% %OS@ZCRIE@SGH& QJ(YSQI& (}33?6@0361018@(‘” (g"_ﬁ@@&?]@:
(?)Gl(YSE:JOOgé 33—33—03 08§GO]E:G[§[3}@O(YC§ CE)"_:GO’]E(JOO) ®UP€1:§2G0085

(ggo)oq&ﬁ:a@a%:@@u cﬁ[:i«cf)[éé: e@még (7—30) qorgsgogé: qj)[:of:qp:



oo§g5:eoq$39%w§ q??lzonz(g@—o—o)e@@@oo% cﬁ[:ecﬂé ( Joe) o)orgch%:eo
035 (go) oqéﬁz ooefogé:eo:q(ﬂeéu

] ¢$(TSSCCJSG\)08€ GGPOW%ZgOZ@&gO:ﬁ%@% Gﬂ(ﬁ@@@(ﬂ(ﬁ@m&@é ‘DQC)G&')ZOF'II
) ({?[26@%]@3(\]3 - QO) 61(783308088 (.ﬁl:ﬁdge()ﬁo’]ll

) olﬁi;USSpUgé (ﬁ[ﬁ()éqpﬁ(ﬂﬂg&ﬁ? mc@tﬁ%éqﬁis’a%(ﬁ UBUS@(:SGID’S
mé:cmoézl G@GCDO(TS@(?G&)’SC\)@CZG(DO& (ﬂol:G%(TSGﬁc?é LﬁFOéGHOZO'T)
OGDO%(YSGﬁ 0339801339_3”

® qocqp: emoo%o&\ﬁe;ﬁ @é:‘%éo&gﬁézemé cﬁl:oéqp:cﬁ ﬁog@:@:
@é: c&o%(rg(ﬂu



Fpsieg §o5Ge:

33(73(\)0%&?”:&{]053908(73 (E)".ZOOO'S (?O) 610%3303088 G[;YJ(%:G_&O%US(.?I[ Gl@@ll
@m(ﬁﬂ %O’S(Yg& GQCB&O,](D (.E)IIFSJ(YS(?S) q(rgwo:ogémé, GEDC.GSL
805881005

mlodrerpranogen Qroos(p9-67) quiovicgt efgnceg Sodeqead

N N

39(7)&)@ 0?(7)(785 GQCB(S.OP](D qll.&)(f)(gg) quJOaUgCC\)E. GE)’)QG&o

qJo sﬁs@@éwé 035 ooogcgleoao Gq:?aﬁ.O’SCD(YS c‘?@ée@q@én
Gmmﬁ]ooégogé occ:g). ( J) occ:c_f) (Q) occ:(ﬂcﬁroé ( J) [jl:a;:r o%o%nﬁrqeéu

N (9] ¢ o ¢o

¢z m@:@om (G"XG)") (33) (Q"XO') 8¢ QOOq: qe@u
fo3ecio} cqporgeqeqc(s}) eqgodesqyc drocad eqcigobiyg

%3@%20%5@96 ?(D(ﬂ&l@@ll

N

ooogeoocgjc :%oooog]qjc (Jg)mcx?oqm ewgwoqo (oo)oocqoqel goomaooae( )




0’%(\?061(3 ?(3 [Se/]avi() (Q.;J)(?%C\%Oﬂéﬁc§2 @950]33éll O’)é@qulé 3’3&%2[{:)[61@&5
c@@@oﬁ:ooo;’?(f: G@@@O 3968[539@03&{]02(7% GWD(TSO']@QDO:UgéGG’SE)wOZO']OJéII

oS[3en woumnqelodcBcdngd)em
o5 clE3eomcy:Giqupindd LCEg =5 ——
d (egofrtio§as8sd§adfln  mdpmen (ng.g,;qsf;m) of;sq& ?:g m o
ou c@s‘a 0‘8?0‘] o9

soqpaded 20 R
JII Gs{(”é:%(ﬁl?l:@! qqnﬁaoo: Q(\EG{:@@M 3-’? [+]
(g@o-o)
§ooofela3en G.9 g
?ll uégp:wqp:a@:cgnsﬁi ?C\BGCU@M 3'? (2]
(5B-0-0)
Gonodfelg3en Gy s
g1 mewsyimoogodyd gedef@feSen 29 ®
(5B8-0-0)
gpedlé: J5 o o 2

godqod1  eqpSidlass algfoservermyp: opsds0Ropt 039ode0nio0Ry
3;%%390%5: 393;:@@{3990“ oogooo:@@:eoao e@@@oomm%
c@oo@o aaqj)[:sgm:o%,(ﬁ? 20009 ?ogooo:ooo:q@én
wog@[sﬁu agogorgfﬁ:oggzngﬁogf Gﬁpégp:eﬁ c;asoago]sso%& o%c%oqo?eéu
° @(ﬂ:ssa(f)@ﬁ sgesp&r% ®5Gao:q§?§\§ 9@@7&3@@@@0393@:@@1@@5 39:%%0%
shif0odqs mgodmeqpCadcindqun (Leaf Color Chart,LCC) o3
3;1}:@)[01 I
° aagogsaeqoéo(ﬁéw%loao (LCC) ) Goqpoo(rgorgé 66):200:000:6200

Q 0¢ 0 ¢ ¢ ¢
3990?&{]0:390?0: C\?(D§OGQOOC80’)O Il

tegioidiones @BeoyborgmsiEs: (cprs)
(78 OLZGGIZQ?GO'J:)&?’:RO%:SO:?? GGJOUSéGO:Q)OﬁGDDOG@@@Oi:%:@OﬁDJ&S

035: 05035
:
ooéemcgl %moo%qlé (Qg) (Y%C\(i)oqél c;(yga)oqcc) (09) (BC\%OGI&SI (%0005@8008
(og) mo?oq&?c aoocom(Q J) O%C\%oqécfé @é(ﬂwéu mo%@mqﬂé asaéz@lqeé
G@@@Oi?:m:?g G@@@OG@QJFGQ@O:QP:(Y% 633’)0’30’]@()303%8@(9%@@030]33[9_&5”



e

o CE ¥ Blaeetdd §8:c00: §o3
(egs[od:08058488c3q:[3)  modjio00n (tsnanqsf.m) o§qé ula LT

on clgd Beol
coqpaied o0 o
Jn ogeleatigoS (B qaodorm:  gadegfSes 99 2.9
(§8-00)
§ooodfelise 209 29
1 odgrmepipicgodqid godegder y99 2.9
(5B8-0-0)
§oooieldes 309 29
i eoospimiecgoddid geafgfeden J99 00.9
gﬁ-o-o)
g9s0lé: ) o 09 Rl

[}

jieq 06943(sc:
® 8eomnadmé:g BEradiéss ooliolel eqa3mdgndn3 §E:pdayt

§os

[y

Q

ool:ocel Gqc\(?’eaf)qjcﬁooé é}ej@éeo:cﬂoopjn

quozogézgfaopé @(ﬂ:&%:éoéeﬁ aaog(ﬁﬁézsgeoTogé cgé:fe:ﬁewoe@ogc
angézooésachc§ @@5000% q&eméq%o.’faaéoWaaén £:§oé@:ogo:
G@@émms’aogéz @o]:oésﬁeqcx%a@ﬁqjﬁwé wemc‘?é:cﬁ[:oée“o:
coooé:go ﬂéw%,@[:wésaaoéogé f@@éeo:(ﬂooén

ool:ocel weq:@:a@:cwoaaaocf:wé oégo:og(rgaﬂ% 08 géqcﬁsaoo
@éwéu @mmogé G@Ugémo%eoo%ecéeméﬁe@og o0l:0Came0

B80Sqefiol

o C coc¢ ¢ ¢ N N o _ ¢ (9]
o 39§®oocogmqﬁe]~>®ej o§:8g:>al3_gagaoc C\?C?DOGDDOGG]_OGOCU)O? GIDQ_]O

8038((3\3@02610,] Géll

® @iqpiacen) foppdeoqsmcged cpcimcpliveqay efo3adSidBon

Q?O’SCOO:GIO] G[’J_SII




c01&:Go38Ss&:BE:
L4 GO’]C @m§§§ ﬁﬁ% GEEE@Z(JO)Q&@@JO&& Q)O’)((‘:C\E(SG@OEGIO’]GQQII
® colcinodeso: (7% o%orgcm[i (oo— Jo)qogaa@m eo]é:a(rg(g—g)a(f)og(ﬁwé
395_]}?‘085 393%[:'_610]6&" 3961&(\39@8([;9(:‘, (ﬂ%:@é&%o]m O’Jé@m(}ﬁé
(QJO) d05c8om qﬁ:qcﬂeéu
powo-  Fenoxaprop-ethyl + Ethoxysulfuron (Tiller Gold)

(ﬂ(ﬁqz‘?éccpn'lmocrg(ﬁgéqé:@é:
® opéianCiodea0igqpind 0pe005e(0odgeds) ag3a0ea0agE Giooodeso:
093 @a%:@lqcﬂeén
® ool:olal meondiiBiogagamant (eg,e0ac:805¢iBi(00-o)qnd) op¢
001:806 U)ac)gcrgd?:(r?? (%:go:oqjccp&@&éqoﬁlm cﬂcﬁgzogozcwo 39808
6§0p03C B@00i00: Ea068C0l0S
® qo53qprs¢ cepolgp:deant:aceann eulé:fandsé oc(mpéioCaysqpiad

L 0%(6088200)0%3(7{]50% ﬂé:mé:ooo:q%\é @(YS(.?_](YSSSZ?? (DOOgOS%éq%\
3908(73 UJ&O’O)&UJOSQ)(SUJ&CS% C\)Q%(Tg(TC)QﬂOS(Y% mé@émé:%ﬁcﬁm&@éu
e



L @(ﬁqesp(ﬁq(ﬁa&?wé aagm@waq.omogq@éo]m 39@39@9_5:@(3

geolciag0esoncy (“Coordinated Community Actions’) [og

Q

[R0digqé @poBectcd [rg07§6:g0p [gopdaolend

> @(ﬁqo:(?%cmécqo(ﬁaoé@é:ﬁ g%é:«ﬁ

> [gdogtiqpiod opiiqodadiog

> 3;$:ocr§o§:<qé§1 m&og(faqum:c\'?:(ﬁ( J)oocmog& ooé@lcc:ooé:
§oo9h

> @(ﬁqecpo%%ﬁa&ﬁ(oo)% ooorg%oaocgjé eoooéeqporg@é
Gézwéoﬁsé (qjéa?eﬁ

> cx%:o&faooc\ﬂé @cﬁwo%cao:aaa?:@m%

SeRed SossSirficphaadioms
° oo]:f;qp: (oo—og)% Gmﬁs(ﬁ:eqaée@oézogomé aeq(ﬁogé 31053343:
q(ﬂepéu
° 2105338:03[;3:9]5: e[éec%j (Jg)z?o?psogé: 39@[%0(755@5:[;)[ c\?f)qo]eéu
° @%mq@mmé:eoTogé (0.0-2.8) cocf)esaog@cf: oxﬂ:qpm% (J—Q)ng@o
G§C\P$ZS®G@O(¥Sé€j p_géeogoc@ocﬁcag_e@qﬁgsgog(ﬁ §0§oo§[§ozcgjé

N C N N N ’] N
DO|Me 3C0ME3M (\?ﬁ)@():qo Ggll

S0l



° qj’psa@éoffec\?oée@f ocﬂ:aop_s 390%@]05 (OJ)% é’lqo]ep_gn
° @o"a?@s@cc?@é a%ecxpéeé o)(ﬂ‘&)pé 3903@105 (oc/;)% %qo%éu
° ocﬂql |:60q0:32: ercx?occpogc qemoceﬂo §c @ooqp 1B cla

(D’XYgOD?CGﬁC?DO’O)(D GC\)OCG(D(%O’)G(D’)C GDDOG:?GP({P OgC 39(\?00% US

({I’J.@C’J D?G(\POC@)Oo ﬂqd]@@ll
o 8(73@838036&)0@013@@4{]033993 6]_](75%]52(9(551’33003610’]@[3_.%’“

o &%GC\?’JE&)&%G?GPDD@C C\{)ﬁOG@OO’SGD&@)ZD&%ﬂ&GwO e§ep@§qo%él|

Bod§odmPejieoqBodejigpi:0s0mapnd Beomnciad: o8 3gepdi06:qp:
¢ condeo00d]:qpzegiqudq

qregqodapage  magademnt:igl:l §:qpadogteqodamacalist
egcpwogc eac0amasCac: qoddioqeepodpss e8adago[ga0g00d 3§EqpRd

aCi 1CEAYHEN MMME:QREISE 00:0:936533629:6000C:98[aC: 0003
QP §cisé onmajigmqpiamesy 85 2
C\)(Qmoqjo:§§@l3§o§ewo qiqpram: egiqad§odqjiqulepdi (e o §¢ )

20



Bt

00§05 00305 SBBEEE 68o58(o)eofBonts Fepdadlecd
000590&8(0) (5390%035 ogé:cfﬁ Gchézooo:q$§§ (9)(\)(59:0@(7308
CDOSGGlC?DO (3)00’)39 O’)’JUgC 0@833@@ C%é(J Q)OGgEC (T? [:l(\?OE
G)(DGGFS’B@Z (J)OU)SD (YJOUO)C ?CD(DGB@G %% OOGQEC°§Q G[é

sgp0saialB6 ogil Jobeglatia¢ (mSi0blet elgpieliod coudeqanly
(Q)OUSU&((Z\ @[C\?(SDD&O']:D@H G[:@[:C.OJ@ Qmac.asogm C\?S’BOGDJO

Gq@% CD:?.G)O,L?CGWA?Q 333%08@(7)082@0 ﬂé&)$@é%$:ﬂ$3@%(¥g
@%é%@q&@:&)éll

6)013@8?(5({0”38 Gq@&q@@@&@&)g(\)éﬁ G@q&?ﬁ)@é G[%’.)(TSGD&G:%OZ
GQ)GI%: OGﬂ@lGlO’]Géll

BB cmotigfBieSadlon cl&BESstBlad oS
393%3@[@520?6@%0861’)088 CBOS(YRG@O,]DJ[’J_SII

NIEAINLN



qﬁ:c@séa%ﬁé 5}(73(;?1:@5:

qroogprannt qeclgornsfl: (j5)eodforn
2q86g) (J5-2B)oo
Qﬁ[ﬁfﬂ?é@?i@é:@é @l@éﬁlﬁ@@’)é@@’)(ﬁ
CDOZGlO,] Gé I

(] N N N N 0 N
6?.”. GQ)Q{IO O’)Q)GG)?C U)@G@ﬁf:mo‘ﬁ@ﬂm

QU508 a3 q:4S a5  4fi:epa0€
GO,](D(:HOSQD G$ qO”_ 83981 @Ugc (OO—OS) 8§§@G3DOE GCD@CESQG@’XYS
éooo:qo]ep_an

BDd?EqBar0y Bad:o) ovlieoqpiza: §odqjiqolepd
o%crg%(ﬁssc@qj(ﬁglmsﬁ eﬁilzc@i):oéogé efllze@qp:eﬁ a?:%o%@oo(ﬁc%ﬁ ooé@f::
o[oqol

BG]:e0q/Bqan03 duraspsescodieaypady  a3agrqolepd
colCpodepan cooqpgodbstiassl esfaesengroopiamg§opt mliamat:
&3 (0. - J:0)c00563505 93¢i000:q8c3010051

§00l:qp8mapc:  moUmgel03Bde4g

%(ﬁcﬁl:eq:oqcmw§§:8:go§? cooowgéooo:aoé ﬁ%:m’):?’) CDGSGO’JCRIE

8808t (J8)cBe0qs1 copo0q (o ))BcB0q8sE BoncsaBuss (o))8c3nqs
ﬁé:@é(ﬂ&)éll U)é@(ﬁ(&lé 39&?2[;)[@1@@5 G@@@Oi\%ﬂ@’)ﬁt?é GWO%G@@@O
39@?[23’3@036“03?0 6390(7801390%52@50’]338(‘"

Aoty gy B0 s
U S o

(Bcgoqdlem)

o §odfl: (oo-1o)qd ogogogmpdec: g0 6 6 6
oot (¢B-0-0) 20 )

oo
/ % !&5 Uﬂ%]@ ag-og-ogoa;eujlé: 50 6 6 6

? $0Gf bggold gl (Bo0) g
ggook: - TR-T]

s
ool




(j)USQIO‘SII cg%eo]f::o']ée@@mm: o,z?l:cm:(g? <73<\$nq5/ em)l 0390']
coen (jonBodnqs/em)ss Jonad(§)esoen (jBrBcdnqs/em) o3 menal:
@adfo§ Eoloopdi
o orioneloseifBeo (97)088095 (8scodaf B8c3nqs/en)
56406 eaoc[gné:&ﬁcﬁl:@:(?)qcﬁ 0CyragIa0IROdRSSE 0§:000CQE
23430 (RUBoRe) eapraplepd
° o%gzok@[o}@oo% ( Jo)cﬁcfl%oqé/ em (e@g@oq& o Jnga%oqé / sm)ﬁ:@é
e@és@@é 3’93?2[;)[610’193(\"
° §mtﬁ(§)e@@@c¥% (J@)O%Ofﬁoqé/@m(%ooogegoaé op%o%nqé /em)
3466 ogelpCsfodqil: (7)andee obgrrmgpindiogoiqdoyope
Bpdmgengraulepdl
cgoo]:mﬁaaogé: :mmoqd]cr%éa%_@g

ODQ):6q:2) 6000 §5:8:5066 6000058C00:0P)§§:000:¢0 MOEMAC
3ebeoags (o8)oBc3nqbt cxponad (o )cdoadsd BoorSeBms (o)) oBctned
58500100001 ordemagt 3ad:(gjeonefpfaengsionniss eloddafoemag]ameo:
qpie0 6300501 303¢:{3d0l 00

ofoifpiaddiiooy

o §oidjfc:zmopd

wopippaindd
3 ﬂ?n&?l:@: [QO‘JO)‘I(E 33030303;06'6: 14 :.!J [; G
. i (Bo0) o 3

3 :8! b
- P (oo og-ag-ogog%mﬂé: 609 6 6 €

2 OG0 ook qhamboo) o g
9qeok: O TR

R




ej)orgqlogu og$co]5:o1orgc@@eomoo: uasl:wo: (gqogcﬁnqﬁ/sm)l 08130']
o']orgc@@@o ( Jo (73(\%06’[8/ em) §<§ (‘}mcrg(ﬁ)c@@@o ( 8 (73(\%0615/ em)
(73 :mo:o@: ma}:@lséo'loaén
®  ordanelodeloend (90)n3c3nqs (§mdcofqe 290BB0qs/ em)asi(ss
e&c@oé:o%(ﬁ(ﬁ[:@: (7)qad1 olgrmgpiadiagodqi§ss 0§:000CQE0
e
° o%??ok@@@oa% ( J@)U%(\%oqé/ &m (c;@g@oqf) o J(Ba%oqé/ em)]ﬁu QloSoao%.
o;@@@oorc?> (oo)(ﬁcx%oqé/@m (s00c0w0 Q,J(ﬁcﬁoqé /em)
B8 <Bsod woBadlesh
o Bor0S(§)e8Eeord (Jo)Bc3nqs/smm (GornSe8eod o o3
34e¢ gl fodifo)acd s olgrmepiadiogoiqhodopd

Q

398399_]6(78]3610] Gé Il

On

lel

c01&:Go5§SaS:

o c0l&E0s8858008 BBEB:(jo)epdanlooogs oontaSeanndqglend
GOWEZDJOSG@:O% Q%(TS(ET[:@:(OO—JO)QGSG’B@Y)I GOWE:&(YS(Q—S)&O%C%US&)@S
395_]%085 3’3&%8@)[610']@[3_5'” 3361@(‘39&?@(3 qﬁ:eézx%o]m U)OSG(DC&I((Z\
(QJO)&\%C\%OOO qﬁ:qcﬂeéu
poeo-  Fenoxaprop-ethyl + Ethoxysulfuron(Tiller Gold)




c cMme

({I(TS(%@&GGPO] (m0803$0§c: 9C?

ogé:aoé:méeao:ﬁqu(ﬁ? oéwcﬁe@o@@méﬁ (\%:@&faoocgjé fé:ooo%eao:
(7% wa%:@lqo]eéu

o0l:0¢e 3;@@0(%5:@:080:3{33906 (G&G@oé:o%(ﬁcﬁ[:@:(go—go)q(ﬁ)
035 @o]:gng ooéao%o%:cr% fé:go:qesp&@é:éq&m qurSS:ogo:Goao
338(7’3@§6T)088 :@@o:of?’: ﬂ5w$%éo]ooé||

qoSGipisd sopolapiiemniedions cdléssd odfpSusoiepics
(598:0:56101@&%

BoSapSiootofionSch qiiodionaged [Bodqedsdie cocgudiad
3;0805 ooo%ogé:mo%o@ooé:é’l mcﬁcrgogqu(fﬁ mé@ﬁmé:o‘%c&ﬁm&eén
@(ﬁoqjecpngq(ﬁaoozﬁwé 398(7)@333@00)5@@501@ :@@uasoé:@gc

N ¢

QEGO]C:C\?OGSDO&E (*Coordinated Community Actions”) [595
(3o digrrdsapod 6038 [r305646:90% [gropdqolepdn

o L

> @ogqp:(f’f eoooéc;qp(rgaoéwésej $5§5:q$

> [godopligpiot oqiiqodediag

> »8: oo§o$ chl mooogooeno $320: C\? (\Q(J)oo%sgogé: mé@ﬁmé:
gooias

> [Radoqeepadgndadig  (00)%aoaddeannngé  eo0aleqpad(sc
@6:m@f®§§qc§3§:q°
> 93092000g¢ [g052005680:23:(0[§
o6



c o¢

85:85B8¢ §0588:g8ogdansion

° @(ﬂ:éeﬂo: (oo—og)% emoﬁ%:ecpéc@oé:ogom@fasqﬁogé 310'3385:
qo?eéu

° 2103335:@:@:@]5: qj(rgqjéze[éecpuq%é (Jg)@f)?laaogés @e@oo%éqo%p_&l

° ogq%mqémméxco%gé (0.0-0.6) mﬁea@og@é ooﬁlzeﬂom% ( J—Q)qorg@o
eyp%me@oogé@ gep_‘a;gop_ooe@o(ﬁeogoeoﬁswg(ﬁ z?o?loag[%o:cgjé
020[0630005 em&cxﬁeo:qo]@én

o Giofass3eapion odlmopS wmfelos ()% Gadlossn

° m:o%:gaae@@cf: 3%@0?0&99_5 @cﬂmé 39%@]05 (39)% ﬁqnﬂeén

° @o?:qj’[:eogqusao: offecx;o&pogé fé:c;moéeuo:‘?é @cﬁqp:aggspcﬁcf
motg(ﬁ%éqq%aaog(ﬁ emoécmog(ﬁemézewoc§speﬂozogé 390}80%
efﬁogqu@é ﬁcmém:ﬁcﬂeéu

° 803@5&30:@330@0]:@@%:390: qjcﬁqﬁ:w&}pzoéq&eén

0 N

° agccpocao@fe@spaoé C\?:oc@ocﬁeaan@:oo%ﬂézewo G§Gp@5€l()]®éll

oq



eu-0 00l:-00l: 33:§<}¢'><733 §:oo'|:cp:>33.)ogo§ cooocﬁéqlcﬁqﬁooo:cwo

ool:qjzqp:
drifimotafiotenngd  wlpwd | T
o Q03) | (o) | (oo&:/em) om0 Spoieo
20p3sd
5. 6ol 20g:qc o5 | R9 | Bogo [qieg: °€99
J-dooo: oR 999 Bo-qo  pefgSaads§c o@le
005031800z 60p015§E
Q- egologé: 269 6o 000-090 | BOROB§E:IGIC: °@79
. 6800596 o9 9% 00000 | s00ic§aass8El o@eq
Hi:eppo0SeoloSagodeé:
9. eglopSong o5 6 000-090 | &:ealCacad Joog
(PSB RC68 or Gq@lsacx.%égé
IRRI 119)
6. s08:93050005 | ogo a9 9jo-030 |3e0godgsicomt: Joog
Q- ao&:a?s 260 6o 200-090 mo%o%:ﬁ:m:cq:rﬂé%é Joon
. Gq@@é-o 262 GO o002 Gq@laaeéésé Joo
@. s0%icd 26 $? @000 |sonicdasds oo
s0é:og050005
20 RMNTK-UL-16] 2g¢) a6 200-000 | coLSE(Eg:eaE0005 Jo9g
@ogodeond:§j;:
oB. cqg55-) 299 55 000090 | 30godgsieannt:(d: Joog
eq@ﬁaqﬁé@émén
09. ©6§2298- | 29 56 290-0J0 o050 §iuonieqpald§e | joog
o). e0E1a5§ 299 90 @000 | 2005061031 Joog
mogodeomnd:l
29. [6pSe0dqé o6 g6 @000  Poasondicdi Joog
Faognﬁom:é:leq%ﬁn&

o0



eui- o0l:-00l: 33:§c'3603<°: cgoo']:cp:ﬁaaogcﬁ m(ﬁéqltﬁqﬁooozc:m

G)O'] 34]1:‘{]0:

I e
(qo3) | (coode) | (ooé:/am) oo ke
5. o8:008q¢ 208 = #0000 | couSe[ed:eqeo00nd 2@y
swogodemmnd::
J- eglGpSeg: 250 | 54 goo0o | adey: Jooq
2. ea@Eeepdicl-o °2J6 9 200000 | GRERgpdichoolk JooR
G. GRS | 20 G Go-eo S:eslCacmd JooR
200506:0%
?- G&\m*é:cﬁ? DJ() 99,3 ©2-00D Q:Gg‘iéﬂﬂsé J()39
. mo&egad 208 90 200000 | c05008:03(5: 028
sooic§aaBsié
ﬂ . Ga:D')GS(.ﬁ 393 ?0 202020 :1‘)“30’35:%: J()ns
sooic§aasfé
G.ca=45:8 206 G0 @o000 | 2005008:038: Joog
8:csl8ac358E
0. wcgooe-) 29 55 200000 DProS0B:f:orgadelenad | joog
eepala8E
©. caERgp5:03- o006 55 o000 cacodaansié JooB
g eq24p5:c} 6 200 <o 200060  DroSod:fiumieapnlaféi | joob
Bresléacagé
poocoongypd
bo. eaIgpdichy | 008 =) ©0000  prodoBieuomiespolddel | ool
:esléacda&é
G923




Og:03C:eano(B: J053:B,4058¢ eqpoododCican(d: eamuc[B)s05030pC

061000609000 60p,§i05

® Bon3&ieduoogpiogt comCapenlé: (Rpof:)s¢ greoleaontgode) o8ioodogad
(2))ag0503 meomiamoopiend ca0atgadavlonpdi cE:08:200(8¢: qpiopé
Beomntiad: $65539600:0§02004p:03 39800(\35@90055@: 00l:-0 ¢

N o

DD z?(l_)(D({IO ?C 6103338 Qﬁ@@@?g?(ﬂo O? OOO’)C\)OGOGH GSX)OCQ_(D@O’]CDEII
L GOOOCQR({IO Or]OCGDDO 330?3’3%? GOOOCQR(:HO (T?ODO?C G)O’] z?é °6EJO Gﬁ

Qﬂlﬂ&?e@lc ®®2330(78(TJ(-{|08(7% %m({l:@:@@O?GGZD?C DOCGC\{PDJ@ eﬁ[:eﬂoz(qeaz
qos3{o3opdn qfsopdBedoddfiepogS mopeeamatig) epadpopacidicenn
éﬁl_::)\)éqpﬂ(f%@éﬁw& @maﬁp@é:@@@: ({”_30?8@[0@82@_]03@&0% 3980((5 SX)CC: @CC:

N N N N C\ N o N C Qo OC N
Q)@GSD:G’B(TJ@O’) GQOOCS(TJ@O']DJEII &)—(3)0@63’9&)?080 oem§ G(qlia’.)g

ON-FARM PARTICIPATORY ADAPTIVE

RESEARCH

| Participatory Varietal Selection (Pys) |
} s ’

a) Resaarcher

—

[Mﬂnnuﬂna!ﬂs | [ Sensory Evaluation ]

== M‘--——-{W]

b) Farmer- mnnaqadTrlal A Trials)

Top 3-4 most preferred varlatios

e v n Formal Varlatal
Seed Production and Distribution | Release System

Fig. 1. Participatory varietal selection process flow.
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Fig. 3. Sensory evaluation,
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Fig. 4. Solar bubble dryer (left) and farmers method of sun drying
(right).
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