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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
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 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 et al 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 serviced by an irrigation system from 2000 to
2013; thus, the majority of the rice fields are 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. Black gram and green gram production increased
from 1995 to 2013, with an average yield of 28.4 basket/acre for

blackgram and 26.3 basket/acre for green gram.

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 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 (adopted fromlecture handouts

of TuShwe, unpublished)
A. Cultivation of blackgram

Blackgram is a tropical crop and it requires a hot and humid
climate. It can tolerate high temperature. As such, it is a short-day
plant, but nowadays neutral varieties are also available for
cultivation in the summer season. The crop can be grown
successfully from sea level up to 1,800 meters. Heavy rain during
flowering stage is harmful and adversely affects production.Table
1 lists the characteristics and traits of black gram varieties used in
the participatoryvarietal selection (PVS) researcher-managed

trials during the dry season of 2014 and dry season of 2015.

Soil requirement: Blackgram can be grown in all types of soils
except saline soils, saline alkaline soils, and

soils with poor drainage, which are not suitable. Compared with
green gram, blackgram withstandsmore soil moisture. Where
green gram cannot be grown in soils with high moisture retention

such as black soils, blackgram can be grown.



Field preparation: Deep loam light-textured soil with pH of 6.5-
7.5 is ideal. Drainage should begood. One deep plowing followed
by two to threeharrowings and planking by a bullock or tractor-

drawncultivator to remove weeds is required before sowing.

Seed treatment: Before sowing, seed should be treated with
fungicide (e.g., Homai at 2.5g/kg ofseed), followed by inoculation
of Rhizobium culture. One packet of 200 g Rhizobium culture is
sufficientto treat seeds for 1 acre. In the rice-fallow system, 200 g

Rhizobium culture/8 kg seed is needed.

Method of sowing: Sowing is done either with line sowing (seed
drill) in the plow furrow or broadcast. For this experiment, line

sowing will be followed.

Sowing time: In the rice-fallow system, black gram can be sown
in November to the first week of December.Earlier sowing in

October-November will result in higher yield of black gram.



Spacing and seed rate: Spacing and seed rate for different
conditions are as follows:October sown (rainfed): 12-14 in x 4 in
and 8-10 kg/acre.November sown (rice fallows): broadcast and
12-15 kg/acre.

Fertilizer management: Being a leguminous crop, blackgram
requires a starter dose of 8 kgN/acre (20 kg urea/acre). In addition
to nitrogen, 16 kg P,O, and 16 kg K,O/acre (40 kg TSP and 40kg
potash/acre) should be applied as basal and incorporated before

sowing seed to realize the full potential of high-yielding varieties.




Weed management and interculture: The crop faces severe
competition from weeds during the first 4-5 weeks after sowing.
Weeds can be effectively controlled with good seedbed
preparation andintercultivation. Interculture operations should
be done at 20-25 days after sowing to keep the field weed-free
and to preserve soil moisture and improve microbial activity.
Application ofpendimethalin 30 EC or alachlor 50 EC at 1 L/acre
immediately or within 24 hours after sowing can control broadleaf
weeds. A combination of herbicide application followed by

onehand weeding and hoeing is most effective.

Important pests and diseases: Insect pests of blackgram include
stem fly, spotted pod borer(Maruca), white flies, flea beetles,
thrips, and tobacco caterpillar (Spodoptera).Diseasesinclude
Cercospora leaf spot at 35-40 DAS, powdery mildew at 45-50 DAS,
and wilt,anthracnose, leaf crinkle, and yellow mosaic virus at 60-
65 DAS.



Important note: In rice-fallow systems during thepostrainy season,

diseases such as Cercospora leafspot occurring at 35- 40 DAS,
powdery mildew occurring at 45-50 DAS,and wilt occurring at 60-
65DAS can be controlled effectively by using spraying as detailed
below:

At 30 -35 DAS, spray with 2.5 g mancozeb or 3 g COC (copper

oxychloride).

At 50 DAS, spray with 3 g mancozeb + 1 mLdinocap.

At 60-65 DAS, spray with 3 g mancozeb + 1 mLdinocap or 1

mLCalixin® or 1 g bitalan/L water.

A total of 494 L spray fluid/ha or 200 L spray fluid/acre is
required.Based on weather conditions, if the disease is expected

to arrive, it is better to begin sprayingimmediately.

Roguing: Rogue off-type and diseased plants from time to time. A
minimum of two field inspections will be done: the first before
flowering and the second duringflowering and pod developmental

stage.



Harvesting, threshing, and cleaning: Blackgram should be
harvested when most ofthe pods turn black. Over-maturity could
result in shattering of grains. Plants are cut to the base,dried, and

threshed. Seeds are separated, dried, and preserved.

Storing: Graded seed should be further dried to 9% moisture. For
storing seed in dry places up to 6 months, the seed should be
packed in a moisture-/vapor-proof container such as 700-gauge
polythene bags. Store seed bags on racks or wooden pallets in a
dry storage room. Another method istreating seed with Celphos
(aluminum phosphide) and storing it in 700-gauge poly bags or in
airtight containers such as hermetic bags to maintain high

germination formore than 10 months.




Care must be taken to prevent mechanical admixture during
sowing, harvesting, threshing,winnowing, drying, bagging,

storing, etc.
Dos and Don’ts

Dos

1. Blackgram cultivation should be carried out only in well-
drained soils. Weed-free field preparation is needed.

2. Use quality higher grade seed to produce quality lower
grade seed.

3. Use an optimum seed rate and sow on time.

4. Follow effective control measures in pest and disease
control.

5. Avoid moisture stress before flowering and seed

development stage.

Don’ts
1. Don't produceblackgram seed in saline or waterlogged soils
as they are notsuitable for its cultivation.
2. Don't cultivate ablackgram crop in soils with poor drainage.
3. Don't mix bio-agents such asTrichoderma virideor Rhizobium

with chemical pesticides.



Cultivation of greengram(adopted from lecture handouts of

TuShwe, unpublished)

Greengram (Vignaradiata L.) is a warm-season legume crop. Since
greengram matures in 60-70 days after sowing, it is an excellent
crop for rotation in different cropping systems. Greengram can
also be sown as an intercrop or as a green manure or cover crop.
Table 2 lists the characteristics and traits of green gram varieties
used in the participatory varietal selection (PVS) researcher-
managed trials during the dry season of 2014 and dry season of
2015.

Soil requirement: Green gram can be grown on a wide range of
soil types. The crop grows best in full sun in well-drained sandy
loam soil with moderately dry
conditions. The soil pH should be
neutral to slightly acid. Where green
gram productionis unsatisfactory in &
heavy soils, waterlogged soils, and

sandy soils, black gram can be

planted.
10



Field preparation: The seedbed should be well tilled. Poor land
preparation reduces germination or makes germination uneven

and causes slow seedling growth and increased weed competition.

Seed treatment: Before sowing,
seed should be treated with
fungicide (e.g.,, Homai at 2.5 g/kg
of seed), followed by treatment !
with Rhizobium culture. One

packet of 200 g Rhizobium culture

is sufficient for treating seed
required for 1 acre. In rice fallows, 200 g culture/8 kg seed is

needed.

Method of sowing: Green gram can be planted as broadcast or in
rows. Broadcasting is widely used in lower Myanmar when
followed by the rice harvest. After the rice harvest, the soil is
plowed once or twice and the seeds are scattered by hand and
covered using a drag harrow. Row sowing is mostly practiced in

central Myanmar in monsoon and summer seasons.

Sowing time: There are three cropping seasons. In the monsoon
or rainy season (May-July), greengram can be grown in central
Myanmar. In the cool, dry, or postmonsoon season (November-
January), greengram is seeded after the harvest of rice with
residual moisture in lower Myanmar. In the summer season of

irrigated areas (February-April), short-duration varieties with

11



resistance tomungbean yellow mosaic virus (MYMV) and with

irrigation are required.

Spacing and seed rate: Use spacing of
18 in (row to row) and 4 in(plant to
plant) with a seed rate of 8-12 kg/acre.
The broadcasting method requires a

high seed rate (16-24 kg/acre).

Fertilizer management: Phosphorus, potassium, and calcium are
key elements in greengram production. For a good harvest, 25 kg
TSP/acre, 25 kg potash/acre, and 50 kg gypsum/acre should be
applied as basal. A small amount of nitrogen is applied as a starter
fertilizer. Nitrogen fertilization (15 kg urea/acre) could be

beneficial at pod initiation or pod-filling stage.
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Irrigation and water management: Generally, no irrigation is
needed during the rainy season except when drought occurs.
Depending on weather, soil, and field conditions, the first irrigation
is usually required just after seedling emergence. Later, apply two

to three more irrigations at 10- to 15-day intervals during the dry

season.

Intercultivation and weed control: Timely control of weeds is
essential for high yield. The 3- to 5-week period after sowing is
the critical time to keep weedsfrom the greengram field. Weeding

can be done by hand weeding, hoeing, intercultivation, or using

13



herbicides. Pre-emergence herbicide such asmetolachlor (720 g
ai/L) at 1 2 L/ha is immediately sprayed after sowing or before
seedling emergence. Post-emergence herbicide (fluazifop-p-
butyl 7c.2 (Armo Winner) for selected grasses with Fomesafen
(Armo King) for broadleaf control at 0.75-1 L/ha at the time of two

to six leaves (2 3 weeks after sowing) can also be used

Important pests and diseases: Insect pests of greengram include
stem fly, pod borer, leaf roller, thrips, whitefly, aphid, hairy
caterpillar, armyworm, andbruchid. Stem fly is the most prevalent
insect pest for greengram. Dimethoate is
recommended for stem fly protection.
Greengram is susceptible to diseases
(mungbean yellow mosaic virus,Cercospora
leaf spot, dry root rot) caused by fungi, bacteria,
viruses, and nematodes. MYMV is the most
serious disease. Planting of MYMV-resistant

varieties is the best control measure.
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Important note: In rice fallow situations, dry root rot during
thepostrainy season and MYMV during the summer seasonare
serious in green gram fields. Based on weather conditions, if
disease is expected to arrive, it is better to begin spraying

immediately.

Roguing: Rogue off-type and diseased plants in seed fields from
time to time. Do a minimum of two field inspections:the first
before flowering and the second during flowering and pod

developmental stage.

Harvesting, threshing, and cleaning: Greengram should be
harvested when most of the pods turn black. Over-maturity could
result in grain shattering. Two to three primings or harvestings
can be done depending on the variety. This is followedby threshing
and drying of the grains.The seed is separated, dried, and

preserved.
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Storing: Graded seed should be further dried to 9% moisture. For
storing seed in dry places up to 6 months, the seed should be
packed in a moisture-/vapor-
proof container such as 700-
gauge polythene bags. Store
seed bags on racks or wooden
pallets in a dry storage room.
Another method is treating

seed with Celphos (aluminum

phosphide) and storing it in
700-gauge poly bags or in airtight containers such as hermetic

bags to maintain high germination for more than 10 months.

Care must be taken to prevent mechanical admixture during
sowing, harvesting, threshing, winnowing, drying, bagging, storing,

etc.
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Table 1. Varieties and traits of black gram used in PVS

researcher-managed trials, 2014 DS and 2015 DS.

Grain yield
Name of Original Maturity Prominent
Origin (basket/
variety name (days) trait
acre)
1. Yezin-2 P-45-1 India 71-75 12 Earliness
2. Yezin-3 P-11-30 Myanmar 78-85 14 High yield
3. Yezin-5 P-69-354 Myanmar 90-95 15 High vyield
4. Yezin-6 LBG-17 India 100-110 25 High yield
5. Pale Tun Mutant Myanmar 110-120 20 High vyield
(P-11-30)

6. YB 9401-2-17 Yezin- 6 x Myanmar 110-129 19-21  High yield

Yezin-4
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Table 2. Varieties and traits of green gram used in PVS

researcher-managed trials, 2014 DS and 2015 DS.

- . Grainyield .
Name of Original - Maturity Prominent
Origin (basket/ :
variety name (CEVA) traits
acre)
1. Yezin-9 VC-1973-A AVRDC 65-70 17 Large seed,
high yield
2. Yezin-11 NM-94 Pakistan 60-65 17 Yellow

mosaic virus

resistance
3. Yezin-14 Yezin-9 x VC- Myanmar 65-70 22 Yellow
6379-23-11 mosaic virus
resistance
4. Site Pyo Yay 1 VC6469-12- AVRDC 65-75 15 Large seed,
3-4A high yield
5. PeTeShwe Bhacti Indonesia 70-75 13 Marketable
War (Yezin-1) seed quality
6. YM-03-2-5 Yezin-9 x VC- Myanmar 65-70 19-25 Yellow
6379-23-11 mosaic virus
resistance
7.YM-03-4-21 Yezin-10xVC Myanmar 15-21 Yellow
638-46-40 mosaic virus
resistance
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Highlights of case studies conducted in MaubinTownship,

Ayeyarwady region, and DaikOoTownship, Bago region.

® Farmers in the community were able to choose the varieties
suited to their local conditions through the participatory
varietal selection (PVS) approach. PVS followed a two step
process of testing and evaluation of new pulse varieties that

are high yielding and have tolerance of biotic and abiotic stresses

(Fig. 1).

ON-FARM PARTICIPATORY ADAPTIVE
RESEARCH

| Participatory Varietal Selection (PVS) |

L2
aged Triaks (RM Trials)
ries)
; &= = :
| Preference Analysis | | Sensory Evaluation |
\‘% *‘/1- —_———— —| Seed Multiplication |

b) Farmer-managed Trials (FM Trials)
Top 3-4 most preferred varieties

——=n
hd

pran— == ) | Formal varietal
Seed Production and Distribution | Release System

Fig. 1. Participatory varietal selection process flow.

Step 1 includes the establishment of a researcher managed
trial (mother trial) on one farm in each of the selected project
villages where six to seven different pulse varieties were
arranged in arandomized complete block design withfour
replications. The composition of the varieties was based on
the maturity, resistance to pests and diseases, yield, and

marketability potential (Tables1 and 2). The second step
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includes preference analysis (PA) during the growing season
when farmers selected the top three to fourvarieties that
matched their preferences based on physical traits,which will
proceed to seed multiplication and then to the next phase,

called farmer-managed trials or baby trials.

Preference analysis in Oak Shit Kone, Daik U, 18 February 2015.

® The black gram varieties chosen by the farmers are Yezin-3
and-5 and Pale Tun. The main characteristics mentioned by
the farmers for why they chose the varieties werea lot of pods,
suitable for the region, short plant, large plant, andfewer dead

plants.
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® Two treatments of P fertilizer were followed: (+) P with basal
fertilizer application of 5 kg N/acre + 10 kg P,0,/acre + 5 kg
K,O/acre + 4 kg S/acre before sowing and (“) P with basal
fertilizer application of 5 kg N/acre + 5 kg K,O/acre + 4 kg S/
acre before sowing. Five farmers in Maubin had the following
mean B/C ratio in the following treatments: (1) FP + FP (“P)
4.20, (2) FP + FP (+P) 4.03, (3) FP + DAR (“P) 4.35, (4) FP + DAR
(+P) 4.03, (5) NM + FP (“P) 4.44, (6) NM + FP (+P) 4.44, (7) NM +
NM (“P) 3.77, and (8) NM + NM (+P) 4.38. P-fertilizer application
provided a higher B/C ratio when farmers applied proper
nutrient management during monsoon rice and planted the
same field to pulses. In DaikOo, application of P fertilizer to

black gram had a higher B/Cratio (12.59) than without P (12.15).
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Fig. 1. Participatory varietal selection process flow.
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