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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.

The major rice-growing areas in the lower part of Myanmar are in
the delta region composed of Ayeyarwady, Yangon, and Bago
regions. These areas are naturally provided with deltaic alluvial
soil and abundant monsoon rainfall. Planting of rice in the monsoon
season is from May to June and harvesting occurs in October to
November, whereas planting of summer rice is from November
to December and harvesting takes place 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 dames, 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 et al 2012, Thant et al 2010).
On the otherhand, growing rice during the summer season is a
big challenge becauseirrigation facilities are limited. About 16%
of the net area sown to different crops was serviced by an irrigation
system from 2000 to 2013; thus,the majority of rice fields were
left fallow or plantedimmediately 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 the risks of
abiotic stresses such as flooding and drought. According to MOAI
(2014) data, rice was sown on about 8.0million hectares in 2009-
11 and declined 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,

toleranceofdrought or submergence during monsoon cropping,

resistance to prevailing pests and soil problems, suitable

duration,and good eating quality (Table 1).

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 (ISBM)

The DAR recommendation for the seedbed is 21kg N/acre, 16 kg
P,O /acre, 2 kg ZnSO /acre, and 2429 kg/acre manure. The
sources of fertilizer are urea (45 kg/acre;21 kg N/acre), triple
superphosphate (36 kg/acre;16 kg P,O,/acre), zinc sulfate (2 kg
ZnS0O,/acre), and manure (2429kg/acre). If farmyard manure is not
available, use A1 Padethar (4.95%N, 2.65% PO, 3.75% K,0, 16.26%
Ca, 25.85% organic carbon, 5.23 C:N ratio) at the rate of 5 bags
at20.25 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 3.3 ft (W) x66 ft
(L) x6 in (H). Prepare 8seedbeds per acre. The length will
vary depending on the length of the field. Sow about 1.5
pyi seeds per 218-ft2 seedbed. The seed rate is12 pyi/acre
or 0.75 basket/acre.



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

Fertilizer management in the seedbed:Apply 10g ZnSO,/
218ft’before seeding. Apply compost on the beds
immediately after seeding to cover the germinating
seedlings and 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)/215ft’to jump-start growth of the

seedlings.




Note:

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
seedlingswitha 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 threeseedlings/hill.

Use 6 inx8 in or 8 inx8 in spacing.

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

fork in transplanting seedlings.




Fertilizer management after transplanting in the fieldin monsoon
season
® The recommended rate is 24 kg N-11 kg PO, - 8kg K,O - .2
kg S/acre (DAR recommendation).The rate of fertilizer
application per acre and sources of fertilizer are listed in

the table below.

Nutrient in kg per acre
Time of application before kap

No. and after transplanting rice Kind of fertilizer Rate of fertilizer N PO, KO .
s e Triple Super Phosphate 25 kg/acre - 11
sal
Gypsum 18 kg/acre - - - 32
Urea (46-0-0) 17 kg/acre 8 - - -
2 7DAT
Muriate of Potash 6.5 kg/acre . - 4 -
Urea (46-0-0) 17 ka/acre 8
3 Maximumn 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.

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).

If there are many weeds, apply
herbicide at 10-20 DAS when three to

five weed leaves emerge.Use a spray '
volume 0f320 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.

® |f 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.

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.
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® 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.

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

Selection of suitable varieties

Choose varieties that have characteristics such as high yield,
tolerance of submergence and drought during monsoon
cropping, resistance to prevailing pests and soil problems,

suitable duration, and good eating quality (Table 1).

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 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 inches) in the field plots at the

time of fertilizer application.

SRr r ¥ X rroven
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Nutrient management

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 application Nutrient in kg per acre
No. for direct wet- Kind of fertilizer | Rate of fertilizer
seeded rice N P05 | K0
1 10-20 DAS i 40 kg/acre 6 6 6
compound
Urea (46-0-0) 10 kg/acre 5 - -
2 25-35 DAS 15-15-15 40kyfare 6 6 6
compound
3 45-50 DAS Urea (46-0-0) 20 kg/ha 9 - -
Total 26 12 12

NOTE: Compound fertilizer can be replaced with urea (57 kg/
acre), TSP (20 kg/acre), and MOP (26kg/acre).

14

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,O./

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 36-12-12 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 application
Nutrient in kg per acre
No. for direct wet- Kind of fertilizer | Rate of fertilizer g
seeded rice N P20s K;:0
1 10-20 DAS oy 81 kg/acre 12 6 6
compound
Urea (46-0-0) 20 kg/acre 9
2 25-35 DAS
15-15-15
40.5 kg/acre 6 6 6
compound
3 45-50 DAS Urea (46-0-0) 20 kg/acre 9
Total 36 12 12

NOTE: Compound fertilizer can be replaced with urea (80 kg/
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 26 kg/acre (12 kg P205/
acre) and gypsum at 18 kg/acre (3.2 kg S/acre) as basal

application.

® Apply muriate of potash at 20 kg/acre (12 kg K,O/ha) in

equal splits at 7 DAT and maximum tillering stage.

15



Water and weed management

Follow the procedures mentioned above in transplanted rice.

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.
> Destroy and dig out burrows.
> Practice synchronous cropping: plant neighboring
fields within 2 weeks.
> Use a “trap barrier system” only when damage by
Rattus/Mus rodent species exceeds 10%.

> Use rodenticides only if necessary.

16



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.

17



Table 1.Released rice varieties recommended for monsoon

season in rice-pulse systems.

Plait Potential v
Maturity 2% yield Prominent trait S5
(days) he.lght (basket/ refea.se as
(in) acre) variety
1. Pawsan Yin 149 53.5 61-71 | Aromatic 1955
2. Shwe War Tun 145 48 101-131 | High yield 1975
3. Shwe Ta Soke 172 59 81-101 | Salinity tolerance & 1985
anaerobic germination
4. ShwePyi Tan 156 47 101-131 | Submergence & 2004
(PSB Rc68 or IRRI 119) drought tolerance
5. Sin Thwelatt 140 54 121-131 | High yield 2004
6. Sin Thu Kha 140 43 101-131 | Resistance to BLB 2007
7. Yemyoke Khanl 143 40 91-101 | Submergence 2012
(Swarna-Sub1) tolerance
8. Saltol Sin Thwelatt 142 43 91-101 | Salinity tolerance 2013
(SarHnganKan Sin
Thwelatt)
2 2014
9. RMNTK-UL-16 145 56 101-111 | Rainfed lowland HYV
16. Yemyoke Khan 2 135 44 101-131 | Submergence 2015
(BR11-5ub1) tolerance; high yield
10. Manaw Thukha-2 125 44 111-121 | Resistance to BLB 2015
11. SinThiri(Tephana-170-
DB) 135 50 91-101 | Rainfed lowland HYV 2015
12. Pyi Taw Yin o Early, HYV, freshwater;
(IR77542-90-111-5) 129 5 St short maturity 2013

18



Highlights of research and development achievementsin
MaubinTownship, Ayeyarwady region, and DaikOoTownship,
Bago region.

The on-farm field trials focused on new best management
practices, including improved postharvest management of rice-

pulses and new rice and pulse varieties.

Participatory varietal selection
® Farmers in the community were able to choose the
varieties suited to their local conditions through the
participatory varietal selection (PVS) approach (Paris et al
2011). PVS followed a three step process of testing and
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 farm in each of the selected

ON-FARM PARTICIPATORY ADAPTIVE
RESEARCH

| Participatory \.rarmal Selaction ms]

a) Researcher- managed Trials (RM Trials)
(10-15 entries)

=S —
[ Prefmnca.nnalysls J rSEnwy Evaluation J
t- —_——— —‘ SoedMultIplkmlon ]
b) Farmer-managed Trials (FM Trials)
Top 3-4 most preferred varieties e *I

S

Formal Varietal

[ Seed Production and Distribution Release System

mﬁ T

Fig. 1. Participatory varietal selection process flow.
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project villages where 10-15 different rice varieties and
advanced lines were arranged in a randomized complete
block design in three replications. The composition of the
varieties was based on the type of stress (drought, salinity,
submergence for at most 2 weeks) experienced by farmers

in the village (Table 1).

Step 2 includes preference
analysis (PA) during the
growing season when §
farmers selected the top |
three to five varieties that |t
matched their preferences
based on agronomic and

physical traits.

Finally, sensory evaluation
of the cooking and eating

quality of the three to five

varieties/lines plus a farmer

Sensory evaluation

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.

In the 2014 wet season, 12 rice varieties were compared
with farmers’ varieties in the two townships. Based on the

PVS preference analysis and sensory evaluation in the



2014 WS, the chosen varieties in the favorable rainfed
areas in Maubin were Sin Thwelatt, IR57542-90-1-1-5 (Pyi
Taw Yin), ShwePyi Tan, ManawThuka-2, and Saltol Sin
Thwelatt. In DaikOo, the chosen varieties were Sin
Thwelatt, Saltol Sin Thwelatt, ShwePyi Tan, IR77542-90-
1-1-1-5 (Pyi Taw Yin), and ByawThuka (farmer variety).

Based on the PVS preference analysis and sensory
evaluation, the chosen varieties in the favorable rainfed
areas during the wet season of 2013, 2014, and 2015in
Maubin and DaikOowere IR77542-90-1-1-1-5 (Pyi Taw
Yin),IRRI 119 (ShwePyi Tan),Saltol Sin Thwelatt, Sin
Thwelatt, and Manaw Thuka-2.

PVS farmer-managed (PVS FM) trials, also called baby trials,
of Sin Thwelatt were compared with the farmers’ variety
(Sin Thu Ka) in the 2014 WS. Sin Thwelatt was the most
preferred variety in the PVS RM trials in the 2013 WS in
Maubin Township. Twelve farmer-cooperators planted the
variety but, because of flooding, only eight farmers had
good yield data. The yield of Sin Thwelatt ranged from 71
to 99 basket/acre, with a mean yield of 81 basket/acre,
while the mean yield from the farmers’ variety ranged from

57 to 77 basket/acre, with a mean yield of 69 basket/acre.

21



Improved seedbed and improved nutrient management

22

® Improved seedbed management (ISB) involved a raised

bed with 3.3 ft(W) x 66 ft (L) x 6 in(H) and improved
nutrient management was based on the DAR
recommendation of the application of 21 kg N/acre +16
kg P,O./acre + 2.8 kg Zn/acre + 2429 kg/acre manure in
the nursery, and the application of 24 kg N/acre + 8 kg

K,O/acre after planting.

In Maubin, a 9.1% change in yield was obtained when ISB
+ INM (improved nutrient management) was compared
with the FP (farmers’ practice) of seedbed and FP of
nutrient management. This gave a 34.2% change in cost of
production resulting in a-2.91% change in income. In
DaikOo, there was no yield difference but a 36.5% change

in cost of productionresultedina 11.8% change inincome.



Best management practice of row seeding using a drum
seeder compared with farmers’ practice

® An eight-row drum seeder (Vietnamese model) and weed

management using a “push-type” manual weeder for rice

in the rice-pulse system in Maubin Township were

implemented in WS 2014. The benefit/cost (B/C) ratio of

the improved practice was 1.66 compared with the

farmers’ practice of transplanting, which had a B/C ratio of

1.41. This gave a 8% change in yield, 9% change in

production cost, and 48% change in income over the

farmers’ practice.

Postharvest loss assessment

® Thisresearch was conducted to (1)

determine losses along the s

whole postproduction chain, (2) |
compare the farmers’ practice | ’
with best management practices fatped d:;r
(BMPs), (3) identify intervention '
points for loss reduction, and (4) #8
demonstrate to participating m g =
farmers how high losses are and i -
what they can do about this. Solar bubble dryer

® The team measured physical losses brought about by

practices such as piling, hauling, threshing, drying, storage
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and transportation, and milling recovery. Quality losses
were also assessed. Paddy and milled rice were checked
for discoloration, insect count, germination, mycotoxins,

and head rice recovery.

Physical losses of rice grain during threshing, drying, and
storing were 10-13%. Total grain losses caused by rodents
during piling were 3%. Using best postharvest
management practices, threshing immediately after
harvesting, systematic drying (sun-drying/using a flatbed
dryer or solar bubble drier), and systematic storing using

hermetic bags led to a 13-16% loss reduction.

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 T month. Rice grain was also
contaminated with rodent feces (ranging from 10 to 16

per 1,000 cc).

In 2014, the lightweight thresher was introduced as an
additional BMP to the postharvest loss assessment. Physical
losses decreased by an additional 5-6% from using the
lightweight thresher alone. Overall, physical losses can

be reduced by 18-25% 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. Field
stacking or piling, 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 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 whotypically crop
4.0 to 5.0 acres. 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%.
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‘ON-FARM PARTICIPATORY ADAPTIVE
RESEARCH
-

.
L Participatory Varietal Selaction (PVS) |
[

a) Researcher-managed Trials (RM Trials)
(10-15 entries)

v

[: Preference &nfl_ys!s_] r_ Sa;s_ury Evaluation _J
*/ — = = — { seed Multiplication )

b) Farmer-managed Trials (FM Trials)

Top 3-4 most preferred varieties == *I*
A
v Formal Varietal
[ Seed Production and Distribution J Release System

——
== &

Fig. 1. Participatory varietal selection process flow.
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