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Editors’ Note and Acknowledgement

'This publication is the academic paper collection from the presentations at a series of
the workshops held between April, 2014 and Feburary, 2016, concerning sustainable
agricultural and rural development as well as environmental resource management
in collaboration with the following programs;

1. Kyoto University Program: Promotion of International Collaboration on Bi-
oresources Management in Myanmar (PICBiRMa)

2. Kyoto University SPIRITS Program: Mitigation Cyclone and Flood Damages
in Myanmar: Applying the Bangladesh’s Successful Experience

3. Kyoto University ISS HOGA Project: Action research on knowledge from
experience and its practical use about disaster prevention and mitigation for
natural disaster in Bangladesh: Application of Sustainability Science to Area
Studies

4. Program of Collaborative Research on Transitional Justice and Inclusive Eco-
nomic Development in Developing ASEAN Countries

5.KAKEN Challenging Exploratory Research Project: Study of a Site-Specific
Rural Development Model through Alternative ZAICHI (existing locally)

Cultural Formation

A series of the workshop has been planned in relation to the resent situation of
Agriculture and Rural Development in the developing countries such as Myanmar,
Bangladesh and Bhutan, which have rapidly changed because of the socio-cultural
impact of economic globalization, excessive modernization in agriculture, forestry,
fishery and rural development with paying less regard to the ecology and climate
change etc., occurring beyond the common sense in last two decades. The impact
has appeared as phenomenon of depopulation, abandoning farming, artificial salin-
ity problem in agriculture and damage by natural disaster e.g. super cyclone, flood
earthquake etc. The papers related to Myanmar in this publication are commonly
not familiar to both people outside as well as inside the country because the facts
reported by the papers have been limitedly recognized by local people, even at the
present. The other facts related to Bangladesh, Bhutan and Japan are also not famil-
iar to the people outside each country. To realize sustainable environmental and rural
development in the future, the countries facing these problems are to exchange their
experience possibly in order to find an alternative way for overcoming the problem.
Challenging this collaborated effort, the essential first step is to share the facts in
each country. A series of the workshops were held to meet this objective and make
strong network among the participants. The necessity of academic collaboration



among Myanmar, Bangladesh, Bhutan and Japan is also discussed in this publica-
tion.

We fondly hope that this publication is to meet interest of the people engaged in the
area studies on Myanmar in particular as well as the studies of environmental and
rural development.

This editorial note was written during my field work in Bhutan from March 4 to
March 15, 2016. In the early morning of March 15, when I was preparing my be-
longings for the departure from Paro international airport at 11:00, the shock news
reached me. Dr. Yosshikazu Takaya, professor emeritus of Kyoto University, sud-
denly passed away in the hotel during his field work in India on March 11,2016. He
is a devoted teacher and a field worker of the area studies. He is really a pioneer to
seek the area studies as a discipline. He completed Ph.D in geology of the postgrad-
uate school of sciences of Kyoto University and started his career of a professional
scholar since the inception of Center for Southeast Asian Studies, Kyoto University
in 1960s. I has been fully guided by him from my student time in the postgraduate
school of agriculture, Kyoto university to the present. The concept and methodology
of my area studies as a field worker must owe to Prof. Takaya. Personally, I would like
to dedicate this publication in memory to Professor Yoshikazu Takaya who is being
loved and respected by me as well as the students, teachers and scholars working in
the area studies, Kyoto University.

We are thankful to SEAMEO-CHAT, Yezin Agricultural University, Yangon Uni-
versity and Kyoto University as well as the belonging organizations of the workshop
participants, especially, the contributors of this publication for their kind coopera-
tion. At the last but not least, we would like to acknowledge ISS, Kyoto University
for financial support, Mr. Rokib Uddin Ahmed, Rubi Enterprise for English proof-
reading and Ms. Yuki Onodera, LEKHAPORA for assistance to editorial work. The

papers would not have been published without their kind cooperation.

Each paper has been reviewed and revised according to the comments through each
workshop. However, the opinion and statement of the papers owe to responsibility
of the authors themselves and are not presented of the belonging organization of the
authors. Therefore, the editorial work is done only for minimum correction.

March 30, 2016.

Kazuo Ando, on behalf of editorial board
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Learning from CHAT toward overcoming the environmental
and developmental problems of global modernism

Kazuo Ando

Head (Associate Professor) Department of Practice-oriented Area Studies
Center for Southeast Asian Studies, Kyoto University
E-mail:ando@cseas.kyoto-u.ac.jp

ABSTRACT

'This paper was originally presented as Key Note Speech of the workshop
held at SEAMEO-CHAT on Dec. 23,2016.The aim of the workshop is to
highlight the environmental related problems occurred with the over mod-
ernization by recent globalization in the world, particularly, to achieve the
rapid economic development. To improve this development problem, the
alternative way of development by culture, history and tradition is to quick-
en the process besides the current globalization. The role of the SEAMEO-
CHAT gets more and more important to derive the sustainable agriculture
and rural development in Myanmar. This paper aims at explaining the ne-
cessity of the additional alternative development way by referring to the
recent field observation in Myanmar and Bangladesh.

Key Words: Alternative Development, SEAMEO-CHAT, Salinity Prob-

lem, Global modernism
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Photol: Htein Kan Village, Photo2: the village of Satkira Upozila,
Myanmar (Dec. 20, 2015) Bangladesh (Jan., 2012)

Photo3: Landscape of the polder in the village in Satkira Upozila,
Bangladesh. Staff of FREDA & ECCDI were seen (Jan., 2012 ).

TWO SIMILAR LANDSCAPES IN MYANMAR AND BANGLADESH

I would like to deliver my key note speech with the slides, which I am in posses-
sion just on Dec. 20, 2015 in Htein Kan Gyi village, Pwe Lone Kyan Village Tract,
Myithha Township, Kyaukse District, Mandalay Region and in one village of Sat-
kira Upozila, Bangladesh on Jan 11-25,2012.

'The landscapes of both villages are very similar. Htein Kan Gyi Village is
seriously affected by salt damage in Mandalay. The village of Satkira Upazila was at-
tacked by the high tide of the cyclone Aira and its impact has continued even at the
present. In both villages, the big trees in homestead are drying up and abandoned
rice fields have spread due to high sallity of soil.

QUESTION HAS RAISED: WHY HAVE THESE PROBLEMS OC-
CURRED?

In the village of Satkira, the high tide of Aira Cyclone invaded into inside of the
polder due to break of the embankment. In another hand, in the village of Htein
Kan Gyi, double irrigated rice cultivation begins and it has accumurated salinity in
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The Kinda Dam
Watershed Area

Kinda Dam: Height: 236
ft; Length 2034 ft; The
capacity/ Reservoir
volume: 873.580 ac-ft;
Irrigated area; 195,260 ac
Opening date: 20-3 -1990

L .

Left canal of the Kinda Dam

Photo4: Kinda dam (Khin and Ando 2015)

the surface.

'The polder with embankment is very useful for protecting life and property
of the local people, but it is not essentially to cropping in the coastal area. Before
establishing the polder, the dominant cropping pattern of the village was traditional
single rice cropping or Transplanting Aman rice cultivation in rainy season, some-
time following by rabi crops (Rahman 2015). It is believed that the Aman rice va-
riety cultivated outside the polder at the present has strong salinity tolerance. The
landscape of this cropping pattern is shown in the photo 3. However, this cropping
pattern gets converted into prawn production area. Prawn is considered as “a cash
crop”. The polders may be much essential to this cropping systems, because the fact
of invasion of tide may illustrate that height and strength of embankment was not
enough for protecting the high tide of the big cyclone such as Aira. It may be noticed
that tidal water easily flow out without being block of the broken embankment.

In the village of Htein Kan Gyi, the new big dam namely Kinda dam has
started to irrigate this area since 1990 (Photo 4). The villagers have also started
double irrigated rice cropping pattern since the same year. The methodology is 6
days continuation of irrigation and 3 days stop irrigation through network of the
gravity irrigation cannels. After five years arround, the salinity problem has occured
in the village. Approximately, the villagers now abandoned the 30 % of the total
cultivated area of own cultivated area. The village head has informed us that there is
only 1000 acre of single monsoon rice cropping in the village and no summer rice
cropping. However, he also informed us that before Kinda dam irrigation the ancient
dam made by the King of Anawarata (1044-1077) had irrigated the rice fileds in
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Photo5: Myatrao Photo6: Myatrao

Photo7: Abandoned Rice Field in Htein Kan
Gyi Village. The White portion is salt.

the village only for a single monsoon rice crop. The irrigation method was different
from that of the present. The kinda dam system has good network of main and sub-
irrigation and drainage canal sytems, but the ancient system is just to follow down
from a plot to plot continuously.

'The villages are well familiar to the danger level of salinity to rice cultivation,
which is that the weed local name Myatrao, family Cyperaceae similar to Schoeno-
plectus lineolatus (Franch. et Sav.) T. Koyama. This weed has appeared after three
years of continuous irrigation in the salinity filed. However, if the drainage would
be improved in the salinity filed, the weed of the filed has changed from Myatrao to
Myaka or the weed of family Poaceae. In the field of Myaka, the rice such as the va-
riety of Manawtka can grow. However, it is considered that it is still risky. Therefore,
some villagers have already abandoned the rice field nearly 20 years ago and even

sold out the fields.

In the villages of Hatiya island located in the costal area of Bangldesh, the
villagers know well improvement of the tide affected field to be suitable for rice
cultivation by judging the weed species changed from Uri to Dubla. According to



Learning from CHAT 13

(L

Photo8: Uri gash in Hatiya Island Photo9: Du Uri gash in Hatiya Island

this judgment, they have started the reclamation of rice field in the tidal area with-
out construction of embankment, with salanity tolerant traditional variety namely
Rajazhail (meaning of King of rice).

These facts illustrated by the villagers are well indicating the alternative way
to overcome the environmental and developmental problems induced by the global
modernity of the technologies which the human being has believed to bring us to
the convenient world. In the field of rural development, it becomes, at the present,
common sense among the experts, scholars and some villagers facing the problems
that the way to overcome the problem is to think and find the alternative way based
on the traditional way. This alternative way has well location specific, cultural specific
and surely historic specific. The science cannot sustain the development without
careful concern of the CHAT (cultural, history and tradition).

RESPONSIBILITY OF SEAMEO-CHAT

Why do we hold this workshop in the SEAMEO-CHAT? I would like to request
the SEAMEO-CHAT to take the challenging role of changing the paradigm of
development in strong collaboration with field oriented science such as agriculture,
geography, meteorology etc. particularly of Yezin Agricultural University, Yangon
University, Yangon engineering University, NGOs like ECCDI and FREDA etc.
'The Myanmar can find the Myanmar way of development to overcome the problems
surely created by the global modernism surrounding the countries with the rapid
economic development. The responsibility of the SEAMEO-CHAT is appreciable

for the contemporary Myanmar.

‘Thank you for your patient hearing. Chezetibare.
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Coastal Salinity in Ayeyarwady Region, Myanmar: A case
study of the salinity impact on rice production in Pyapon
Township, Ayeyarwady Region

Khin Lay Swe' and Kazuo Ando?

1. Forest Resource Environment Development and Conservation Association (FREDA), Yangon
(khinlays2010@gmail.com)
2. Center for Southeast Asian Studies (CSEAS), Kyoto University, Japan (ando@cseas.kyoto-u.ac.jp)

ABSTRACT

Ayeyarwady Region has been experiencing salinity due to more frequency
and intensity of coastal flooding, particularly after the Cyclone Nargis in
2008. The salinity impact on rice production is expected to be exacerbated
by climate change and improper cropping system. Double rice cropping in
coastal areas for consecutive years renders the soil more affected by salinity.
Main contributors to low rice yields are soil salinity and low input technol-
ogy. Regarding with farmers’ concept on the constraints in rice production,
survey results show that rice productions of 95% of respondent households
were decreasing during the last three years while 85% were facing with
salinity problem. A high tide in October, 2014 severely damaged 27.5% of
respondents and 10% had zero harvest. As traditional adaptation strategies,
farmers practice early sowing, use of low inputs and multiple salt tolerant
varieties, and building embankments. These strategies are no longer ef-
fective under extreme climate variability these days and rice production
is unproductive. Nypa thatch making, fishery, home garden, Community
Forestry, livestock raising and are potential livelihood opportunities and
needed to be improved.

Key Words: salt affected soil, climate change, adaptation strategies, farmer’s
concept, Nypa thatch

INTRODUCTION

Myanmar stands as an agrarian country with its rich natural resources favorable for
agricultural production for centuries. However, crop production is constrained by
various natural and anthropological influences these days; and salinity becomes a
detrimental problem to crop production. Due to its topographical nature, Myanmar
has a considerable extent of inland salinity in central Myanmar and coastal salinity in
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Map1: Amar Sub- Township in Ayeyarwady Region

coastal regions. A total of 0.6 m ha of saline-alkaline soils was recorded in Myanmar
in 2012 where Ayeyarwady Region had the largest area and highest average salinity
(Source: SLRD, 2013). In 2009, salt affected areas were 56,027 ha out of total rice
sown area of 1,501,726 ha (3.7%) in this region (DOA, 2012). Saline water generally
intrudes into the southern part of the region, starting from late monsoon (November
— December) while the salinity gradually decreases in upper part in monsoon season
(May — October) since the rain water flows in the Ayeyarwady River. People in these
areas traditionally manage their livelihoods activities — farming, fishing, transport
etc., in accordance with the tidal occurrence and salinity. Cyclone Nargis on 2-3
May, 2008 was the most devastating natural disaster in the history of Myanmar.
It severely swept Ayeyarwady and Yangon Regions with a death toll of 140, 000
people, about 800,000 people displaced, and village infrastructure largely destroyed.
PONJA (2008) noted that the storm surges seriously damaged 20 polders and 14
embankments in these regions —. The sections of embankments remain unrepaired so
far and salt water intrusion is posing a serious problem to rice production. The Cy-
clone Nargis affected the livelihoods to such a degree that many villagers appeared
to have lost their ability to self-recover on their own. Villages are currently seen in a
desperate economic situation not only attributed to the Nargis, but also other factors
influenced the path of recovery in subsequent years, such as storms, floods, droughts,
pest infestations, low farm gate price of paddy and other crops, and etc. Rice is a
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Map2: Soil Map of Ayeyarwady Region
(Source: Land Use Division, MOAI, 2002)

sensitive plant to salinity, particularly in the early growth; an average seasonal salin-
ity in excess of 1.9 dS/m reduces the yields (Lam 2014). Very few researches on the
harmful effects of salinity on rice production have been conducted in Myanmar; the
survey research, therefore, was carried out with the following objectives — To study
the salinity impact on rice production and farmers’ adaptation strategies and their
livelihood opportunities in Pyapon Township, Ayeyarwady Region.

METHODOLOGY

In 2012 and 2015, field observation and surveys were conducted in five villages in
Ah Mar Sub-Township, Pyapon Township, namely, Auk Seik Kwin, Seik Ma village,
Oke Hpo, Tei Pin Seik, and War Kone villages. “Focus Group Discussions (FGD)”
was done in each study village. Secondary data were collected, mainly from Depart-
ment of Agriculture (DOA) and General Affairs Department in Pyapon Township.
A total of 80 households (25% of the total HH) were interviewed in Oke Hpo vil-
lage with semi-structured questionnaires. The information gathered were details of
socio-economic situation, rice cultivation practices, strategies to fight against the
salinity problem and etc. Emphasis were given on the weather status, land use and
cropping patterns, impact of salinity, and farmers’ concept on the constraints in rice
production.
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RESULTS AND DISCUSSION

Study Site: As described in the Map 1, “Mangrove Forest Soils” are observed in the
coastal area. Mangrove Forest (Thionic Fluvisols) soils and Saline Swampy Meadow
Gley (Gley - Gleysol) soils occur in Ayeyarwady Delta (LUD, 2002). Pyapon Town-
ship is situated at N 15°15-16°25" and E 90°30’ — 95°45" with the area of 587.33
square miles, and average 14 feet above sea level. There exists a vast land of fertile
soil with optimum loam and pH value of 4.5 - 6.0, and the soil type is generally
classified as clay soil, locally known as “Le-myay-pyar”. Fresh water, brackish water
and saline water intrusion areas in this township in 2011 was 49,845 ac, 28,245 ac
and 126,728 ac, respectively. Total salt affected rice area was recorded as 14,990 ac in
2011 (Source: DOA, Pyapon Township). It was observed that water salinity is high
during dry season, high tide and the area near the sea. The salinity level of rivers
declines to its lowest level during the rainy season and it increases gradually towards
the sea during the dry season (Kogo 1993).

Land Use Type: The Ah Mar Sub-Township listed orchard land (home gardens)
of 155 ac and Nypa lands of 38 ac (Table 1). Pasture lands were 2,167 ac for cattle
breeding. Forty-four percent (26,462 ac) of total rice lands were recorded as officially
registered while 56% (33,365 ac) were unregistered lands. The “Unregistered land”
means that the farmers who work on those lands have not been officially regis-
tered as “farm households” by the Settlement and Land Record Department. Under
the government’s mandate of “increased rice production throughout the country
in 1990s, Ayeyarwady delta was no exception. Rice fields were extended both in
reserved and non-reserved mangrove forest areas, and many lands remained unreg-
istered. Tei Pin Seik Village Tract (Oke Hpo, Tei Pin Seik and War Kone villages)
had the largest areas of total rice land (24,863 ac) of which 98% were unregistered
(24,382 ac) in 2014.

Among the total registered rice area of 26,464 ac, 8.1% (2,184 ac) were salt
affected soils. In other words, 681 farmers (18.2 %) with official registered land had
the salt affected soils (Table 2). Even though the areas of unregistered lands are
much larger than the registered, the salt affected rice areas have not yet recorded un-
der this category. These areas are generally undeveloped and poorly accessible to the
towns. Moreover, due to the nearness to the sea and high salinity, rice yields are very
low; most rice fields have neither been registered nor recognized by the government.

A Super Syclone in 2014: Based on the FGD in all study villages, the impact of a
“super cyclone” on rice production in 2014 and farmers’ coping strategies to salinity
problem were recorded. On 12 October, 2014 a severe cyclone “Hudhud” hit the
Odisa Coast of India with winds of almost 200 km/h; under this effect, an extraor-
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Tablel: Land use type by village tract in Ah Mar Sub-Township, Pyapon Township in 2014

Rice area

Village Tract | (Registered)

Orchard Pasture  Others  Nypa Rice area in
(ac) (ac) (ac) (ac)

(a0) forest (Unregis- Total (ac)
& tered) (ac)

26,462 155 2167 620 38 33,365 62,807

Ah Mar Sub
Township

Source: Pyapon Township DOA, 2014

Table2: Salt affected rice areas in Ah Mar Sub-Township, Pyapon Township in 2012

Sy Village tract (gotgl rice area  Total number of Salt affected area wli\iﬁ. :aitfzrf;relg: d
egistered) (ac) farmers (ac)
area (ac)
,,,,,,, 1 | BoeBaKone 880 340 313 146
,,,,,,, 2 | NakMee 1266 2% 209 28
,,,,,,, 3 | SekMa 1636 1176 4% 188
,,,,,,, 4 | TeiPinSeik 481 312 18 4
,,,,,,, 5 | BaWaThic 83 501 s 18s
,,,,,,, 6 | MyoKone 6712 334 LIS A
,,,,,,, 7). DawNyein 3176 232 O v/ < S
,,,,,,, 8 | KyaungKone 1717 2% 1.8 23
,,,,,,, 9 | DayDalw 9731 38 120 3
Total 26,462 3,734 2147 681
8.1% 18.2%

Source: DOA, Pharpon Township, 2014

dinarily high tide devastated a large part of the Ayeyarwady Region (Source: The
Global New Light of Myanmar” 13 October, 2014). This “Super tide” (named by
the villagers), which was much stronger than the normal ones, overflowed into the
study villages and rice fields. It began from 9 —10 —11 October; inundation lasted
about a week. It is a common phenomenon in this region that ordinary high tides
occur in October — November, and considerable rains followed soon after each high
tide. However, there was no or very few rains after this “Super tide” so that salts
brought by the tide were not drained and washed away. As a consequence, it ruined
rice plants and severely damaged the production. Auk Seik Kwin village (Bawa Thit
Village Tract) was the worst affected in the Sub-township. Photo 1 taken in April,
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Photol: Rice fields destroyed by 2014 Super tide (Auk Seik Kwin )
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Figurel: Weather Data of Pyapon Township in 2014
(Source: DOA, Pyapon Township, 2015)

2015 shows the debris and rubbles of rice plants after the “Super tide”in Auk Seik
Kwin village. About 3,000 acres were damaged, and some 1,000 ac totally destroyed,
among which 400 ac were registered lands (Source: DOA, Pyapon Township, 2015).
No compensation, support or crop insurance system has not yet been available in
Myanmar and farmers have to bear all the losses.

As shown in Fig.1, post monsoon rains in 2014 were unevenly distributed. The rain-
fall in October was the lowest value of 156 mm. Moreover, total rainy days was 125
days in 2014, fewer than the normal year. Few rainy days means that there will be
long breaks in monsoon rains which, in turn, cause an increased salinity in rivers and
tributaries of coastal zone. These facts agree with the farmers’ complaint that there
were no rains in their villages soon after the “Super tide” in October, 2014; the salts
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were not diluted and washed away, harmful effect to rice plants to death.

Farmers’ Coping Strategies to Salinity: Early Sowing

Early sowing is a traditional adaptation strategy to avoid the salinity stress at rice
plants’ early growth. When the salinity increases in tidal water starting in late mon-
soon (November — December), the rice plants should reach their maturity stage
which can resist the stress more than the earlier stages. Early arrival of monsoon
with enough rains is required to dilute the salts deposited in the fields in summer
months. Farmers experienced that rice seeds cannot germinate well and young plants
die when there is no enough rain at the time sowing. In a good weather condition,
farmers usually grow rice as early as possible in monsoon season in Waso waxing days
of 3rd to 10th of Myanmar lunar calendar (Early June) and harvest not later than
November. Due to late monsoon rains in 2014, farmers broadcast rice seeds at the
end of Waso and Wakaung (late July or August). When an extraordinarily high tide
occurred in early October, it corresponded with rice plants’ flowering stage, a very
vulnerable stage to salinity and flood, causing more loss.

Low Input Technology

Planting rice seeds without any tillage operation is common in many areas of study
villages. All farmers use broadcasting method to reduce the costs of uprooting and
transplanting seedlings, although they understand that transplanting method pro-
duce more yields. It was found that farmers, in general, fallow some of their rice
lands since they do not have enough resources, such as money, labor, time etc. The
management practices are at a minimum — a small amount or no chemical fertiliz-
ers or pesticides are applied. Some farmers do one or two times of hand-weeding
while others do not perform at all. The farmers in the study villages are risk -adverse
farmers, using low inputs because of the high risk of crop failures by the frequent
occurrence of drought, storms and floods. As a result, yields are very low, and farmers
have to be satisfied with the harvest what are left in their fields.

Multiple Salt Tolerant Varieties

Use of multiple varieties is one of the coping strategies to avoid a total yield loss
under the environmental stresses. In general, farmers in the study villages use various
salt tolerant varieties ranging from two to four since they cannot estimate which one
will give a better yield in that particular year. They often test the new varieties intro-
duced from other areas, expecting to obtain more suitable varieties in their specific
location. Their selection is based on more yield potential and shorter duration and
a good eating quality. All farmers traditionally use saline tolerant local rice varieties.
'The most widely grown varieties are Annawar-bo, Let-yone-gyi, Nga-sein-gyi, A-chon,
Kun-ni and Kun-wabh of local names. Some of them have been adopted for several
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Table3: Concepts on the constraints in rice production in Oke Hpo village

Sr. Particular Number of respondents
1 Major problem in rice High Others/
Labor
growing Salinity production Weather,
shortage
costs etc.
42 (52.5) 14 (17.5) 20 (25) 4(5)
2 Salinity in the rice fields Yes No No answer
68 (85) 8(10) 4(5)
3 More drought in last Yes No No answer
three years
66 (82.5) 14 (17.5) 0(0)
4 More floods /tides in last Yes No No answer
three years
68 (85%) 6(7.5) 6(7.5)
5 Rice damage by “Super Yes No
tide” in October, 2014 74 (92.5) 6(7.5)
4 Rice damage severity by Damage all Less than
More than
“Super tide” in October, areas (Zero 50% No
50% affected
2014 harvest) destroyed damage
8(10) 22 (27.5) 44 (55) 6(7.5)
5 Wish to abandon farming Yes No
8 (10) 72(90)
6 Main support to improve Micro —
Embankments Inputs
rice productivity credits
48 (60) 7(8.75) 25 (31.25)

Source: Personal survey by authors in April, 2015; the values in the parentheses are percentages of total

respondents.

decades and some newly introduced from some other saline areas of the country.

Embankments

Post monsoon season, fresh water declines in rivers and its estuaries and brackish
water gradually increases. Farmers build embankments or dikes (3 — 5 feet high and
2-3 ft. wide) to protect their fields from sea water intrusion (Photo 2). However,
resource poor farmers cannot afford to cover all their fields. To date, there has been
alack of support from the government and NGOs for building embankments in the
study areas.
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Livelihood Opportunities

Apart from rice production, commercial production of Nypa thatch making is one
of the major household incomes. The business of collecting, weaving and trading
of Nypa fruticans (Da-ni) is more common in summer months after rice farming
activities (Photo 3). The plants of Hygrophyla spp., which locally called Pinle-hnan
or Mechaung-kunphat are formerly a kind weed in the fields. It has become a popu-
lar crop due to a good export demand to China since 2010. Many farmers grow
them in vacant lands under the mangrove trees (Photo 4). Some cultivated it in rice
fields instead of rice. It gives a better profit than rice in some years, depending on
the price. Some farmers in study villages are engaged in Community Forest (CF)
which started in early 2000s in the study area, supported by the Forest Department
and FREDA. War Kone village has successfully established CF of 140 ac with For-
est User Groups (FUG) of 45 households (Photo 5). Non-timber Forest Products
(NTFP) collected by some villagers are mostly fuel wood for local consumption
(Photo 6) and Phoenix palm stems (7hin-baung) are used for fencing and construc-
tion. Moreover, some households are partly supported by small-scale backyard home
gardens. Coconut palms and betel nuts are the most common fruit trees (Photo 7).
'The products vary from home consumption to a sale at the market. Fishery products
play an important role as a source of income and nutrition of the study villages. Most
fishermen are daily wage laborers, catching fishes, crab and prawns in the streams
and small rivers. Mud crab culture is well thriving and becoming popular these days
with a good export market (Photo 8).

Concepts on the Constraints in Rice Production

Based on the household survey in Oke Pho village, the farmers’ concept on the
constraints in rice production were recorded (Table 3).  The major problems as
perceived by the respondent HH were — soil salinity (52.5%), high production cost
(17.5%), labor shortage (25%) and other factors (5%). Eighty five percent of HH
had salinity problem in their fields, while 10% had no salt affected fields, and 5%
could not give a clear answer. Concerning with weather condition in the last three
years, most farmers (82.5%) mentioned more drought years than before. Eighty five
percent of respondents agreed that there were more floods or tidal inundation dur-
ing the rice growing season in the last three years. The “Super tide” in October, 2014
affected the 92.5% of HH while 10% had total yield losses. Despite of their poor
rice production, 90% HH did not wish to abandon farming. The main supports to
improve their livelihood the respondents wished to receive include: embankments
(60%), inputs — quality seeds, fertilizers, etc. (8.75%), and micro - credits program
(31.25%).
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Photo2: Embankments in Photo3: Nypa business
Auk Seik Kwin village in Te Pin Seik village

Photo5: CF and aqua-agroforestry
in Wakone village

Photo6: NTFP —fuel woods Photo7: Homestead garden
in Seikma village in Wakone village

Photo8: Crab culture in Oke Pho village
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CONCLUSION

Although the region is known as the rice bowl of the country, food security is a
challenging issue, the village economy remain depressed in study villages. Main con-
tributors to low rice yields are soil salinity and low input technology. Farmers believe
that salinity levels of rice fields has been increasing because of more occurrence in
frequency and intensity of tidal floods, seasonal sea water intrusion, sea level rise in
the face of climate change. As farmers’ traditional adaptation strategies are no longer
effective under more extreme climate variability these days. Since rice is susceptible
to salinity, rice productions in coastal zones are found to be unproductive and un-
sustainable. The intensive rice cultivation will enhance salinity and soil degradation
in the “blackish water and saline water areas”. Fishery, Nypa thatch industry, home
gardening, Community Forestry and livestock raising are potential livelihood op-
portunities which need to be improved. This study will provide some basic informa-
tion to the policy makers for designing future rural development plans in the coastal
areas of Myanmar.
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ABSTRACT

Myanmar is exposed to natural hazards such as cyclone, drought, earth-
quake, fire, flood, landslide and storm surge. This paper emphasized on in-
land salinity problem due to drought in Central Dry Zone (CDZ) area and
flood related seawater salt intrusion in Ayeyarwady Delta. To grow double
rice crop in brackish and salt water intrusion area of Ayeyarwady, selection
of short life varieties, irrigation according to the lunar calendar, balanced
tertilizer application are three main points essential for success rice growing
in this area. IR 84649-308-24-1-B, IR 10T-107, CSR36, and IR 846495-
305-6-1-B are, so far, promising salt tolerant rice varieties for inland salin-
ity areas and coastal and delta areas. According to experimental results,
application of cow dung manure at the rate of 5 ton ha-1 was the best for
non-saline, slightly sodic soil (S2) of Pale Township, Sagaing Region, CDZ
and application of gypsum at the rate of 2 ton ha-1 was the appropriate
amendment for slightly saline, highly sodic soil (S3) of Shwebo township,
Sagaing Region, CDZ.

Key Words: natural hazards, salinity, sodic, lunar calendar, salt tolerant rice
varieties, amendments

INTRODUCTION

Agriculture plays the pivotal role in Myanmar, accounting to more than 22 percent
of GDP and employing 60 percent of labour force and the Government of Myan-
mar has also positioned agricultural development as one of seven key pillars sup-
porting for sustained economic development. Since the advent of military govern-
ment in 1962, Socialism has been launched and its consequent agricultural policies
including land nationalization and planned cultivation, Myanmar, the largest rice
exporter in world in the 1950s, has the record of considerably decline in the 1960s
(Dawe, 2002). The political transition that started in 2011 and current government
via Ministry of Agriculture and Irrigation (MoAl), has deployed the strengths of the
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country’s rice sector to enable not only food security but also rural development and
overall economic growth.

The country is divided into three major agro-ecological zones: (1) Central
Dry Zone, (2) Coastal Zone, and (3) Hilly Zone. The CDZ covers approximately
54,390 square kilometers and it is 10% of the country’s total land area (Figure 1 and
2). High temperature with low rainfall accelerates drought making inland salinity
problem in some area.

The Ayeyarwady delta, (Figure 3), the rice bowl of Myanmar, covers 35,032
square kilometers (MoAlI, 2014). Of the total 2.89 M ha of rice area in delta 22,416
ha are salt-affected (Department of Agricultural Research unpublished data) due to
seawater intrusion. Of the various problem soils in the world, saline and sodic soils
occupy the largest area approximately 323 M ha and 634 x 10° ha occurs in Myan-
mar as salt-affected soils (FAO, 1988).

RESULTS AND DISCUSSION

Yetagon, one of Myanmar NGOs, Department of Research (DAR), and research
team of Yezin Agricultural University (YAU) try to find salinity management prac-
tices in Myanmar. Their attempts to solve salinity problems and management prac-
tices are as follows:

Tablel: Salinity Problem and Management Practice

1 Coastal and sea Double rice cropping in brackish and salt water intrusion area by
water intrusion using lunar calendar
e.g. Maulemyinegyun and Bogale townships (NGOs)

2 Inland salinity Selection of salt tolerant varieties (DAR)
Irrigation salinity

3 Classification of salt-affected soils & investigation of the effective
reclamation methods In Central Dry Zone (CDZ), (YAU)

MATERIALS AND METHODS

For classification of salt-affected soils and investigation of the effective reclama-
tion methods in CDZ, two experiments were conducted to compare the saturated
hydraulic conductivity of problem soils before application (T1) and to determine
the saturated hydraulic conductivity of problem soils using amendments 5 (T2),
10 (T3), and 15 (T4) ton ha' cow dung manure according to Gupta et al. (1984)
and 2 (T5), 4 (T6), 6 (T7) ton ha! gypsum application rates according to Yadav
(1973). Using seven treatments three different soils were assigned as Completely
Randomized Design with 4 replications, totally (7 x 4 x 3) eighty four experimental
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Table2: Selection of short life rice varieties

Monsoon rice Life span 2 crop Life span
Yetagon 90 DAS Yetagon 90 DAS

Sin Thwe Latt 135 DAS Sticky rice 95-96 DAS

Paw San Yin 145-150 DAS Pan Khan Shwe War 100-105 DAS
Pa Khan Shwe War 100-105 DAS Thee Htet Yin 110-115 DAS

Thee Htet Yin 110-115 DAS
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Figure8: Recommended Irrigation Method during the Low Tide using pumps
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Basal 15 DAS 30 DAS EP1
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Figure9: Balanced fertilizer application for rice

Figure10: Breeding lines under three levels of EC

at Research Station, Department of Agricultural
Research (DAR)

units. Three soil samples, S1 from WunDin Township, Mandalay Region, S2 from
Pale Township, Sagaing Region and S3 from Shwe Bo Township, Sagaing Region
(Yin Mar Soe, 2014).

RESULTS AND DISCUSSION
Yetagon NGO suggested that to grow double rice crop in brackish and salt water
intrusion area of Ayeyarwady, selection of short life varieties, irrigation according to
the lunar calendar, balanced fertilizer application are three main points essential for
success rice growing in this area (Table 2, Figures 4, 5, and 6). They also pointed out
that salt concentration of water is higher during high tides than during low tides and
irrigation should be done during low tides using pumps.

Salinity tolerant ability of rice differs during growth stages and 1 DAS, 15
DAS and at flowering stage, rice plants are very sensitive to salinity, however, rice
plants are tolerant to salinity at 30 DAS and 45 DAS. Realizing on this point, farm-
ers can adjust the time of sowing to critical sea water intrusion period.

Yetagon NGO also suggested one time P fertilizer application at basal, two
times split K application at basal and EPI, three times N application at 15 DAS, 30
DAS and EPL

Department of Agricultural Research (DAR) has tested rice breeding lines
under three levels of EC and obtained some promising rice varieties (Figure 10,
Tables 3 and 4). Breeding lines were tested on both station and on farm.

A research team of Soil and Water Science Department, Yezin Agricultural
University conducted an experiment to classify the types of salt-aftected using indi-

cators of pH, ECe and SAR. According to FAO (1988), these indicators were used
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Table3: Average yield of tested rice varieties

Soe Soe Thein

L Aharactersy IR i a5 |

J-.u-:-u- WUIST- 107 | O3 el
1 ey din in 14 108 1
1 Pant helght jom) m 1y 1 118
Sagalng 1.23 1.34 1.83 1.72 1.07 4 irestive villist per hil n 1 " 1
Thanintharyl 0.58 2.4 .M 113 0.7 4 Toual grain per panicie 152 ur 150 1
Bago eant 15 150 2 b X80 132 % Filled prain pes pusicie (] 1] L] L1
Magwe 425 298 i 242 L& & 1000 grein mudght 51 F YL e A
nandalay 241 458 211 21 1,590 y Tl:illﬂn-l 3 — s i
Mon 027 o058 0,19 2,50 135 PR e =, e SRR
Yangon i 54 .3 & .1
o R B oo T B
11 Geiatiniracion Temp. Lh L ¥ L] 549 ia
Agyaraady 143 .57 .08 L83 163 1| S ok s &fm i dm dijm s/
AviTage 202 144 2.51 2,04 1.85 TR S ST s il s i B

Table5: Classification of the collected soil samples as salt affected
soils using pH, EC and SAR data
pH(1:2)

Soil ECe(dS/m) SAR Remarks
(soil :water)

Non-saline,Non-

S1 7.4 0.4 0.833034
sodic
S2 8.8 1.6 5.413073 Non-Saline, sodic
Slightly
S3 8.3 3.7 16.78627 saline,Highly
sodic

Table6: Some physical and chemical properties of the collected soil samples

soil BD PD Porosity OM Sand Silt Clay pH AS
type (gfem3) (gfem3) (%) (%) (%) (%) (%) (1:H)
S1 1.40 2.57 4312 1.60 56 19 25 6.7 039
S2 1.50 2.25 33.16  1.94 35 36 29 92  0.65
S3 1.57 2.25 30.39  1.60 58 9 33 9.0 034

*BD= Bulk Density, PD=particle Density, OM= Organic Matter, AS=Aggregate Stability
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Figure11: Saturated hydraulic conductivity of S1 soil before amendments

Table4: Characters of promising rice varieties
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Figure12: Saturated hydraulic conductivity of S2 sand S3 soil before amend-

ments
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Figure13: Effect of different amendments rates on saturated hydraulic con-
ductivity of S1 soil
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to determine the collected soil samples whether salt affected or not. Tables (5, 6)
showed the results and some physic chemical properties of soil samples.

Comparison of Saturated Hydraulic Conductivity for Salt-affected Soils before
Amendments

Figure 12 showed that no water can penetrate through soil S2 and S3 before soil
amendments based on hydraulic conductivity values of these soils. Dane et al (2005)
discussed that hydraulic conductivity was very much dependent on soil structure, i.e.,
on the occurrence of aggregates and/or cracks.
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Figurel5: Effect of different amendments rates on saturated hydraulic con-

ductivity S3 soil.

However, Figures 13, 14 and 15 showed the eftect of different amendments
and their rates on hydraulic conductivity values of three soils.

According to different amendments rates, there was no statistically significant
difference on saturated hydraulic conductivity of two soils (51) and (S2). However,
(S3) showed that there was a highly significant difference at 1% level due to ap-
plication of different amendments rates. For Sland S2, T2 (10 ton cow dung ha)
amendment rate was well enough to improve soil physical properties based on costs.

For S3, there was no improvement in soil hydraulic conductivity till the ad-
dition of cow dung manure at the rate of 15 t ha™. Although there was a highest
saturated hydraulic conductivity due to the application gypsum at the rate of 6 t
ha gypsum (T7), application of gypsum at 4 t ha™ gypsum (T6) and T5(2 t ha™
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gypsum) were not statistically different with T7. With the consideration of the eco-
nomic point of view, application of T5 (2 t ha™ gypsum) would be appropriate for

farmers.

CONCLUSION

Integrated approaches such as indigenous knowledge, salt-tolerant crop, leaching
salt, applying acid forming fertilizer or amaendments, improved cultivation practices
are essential for reclamation of salt-affected soil. Moreover, it is needed to classify

which type of salt-aftected soil first and then the proper method should be applied.
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ABSTRACT

Field experiment was conducted in order to investigate the effect of nutri-
ent management on the productivity of high yielding rice (Yadanartoe)
and hybrid rice (Palethwe-1) in the Department of Soil and Water Science,
Yezin Agricultural University during the dry season of 2015. Experiment
was laid out in a randomized complete block (RCB) design with four repli-
cations. Five fertilizer treatments T1: no fertilizer applied (no-F), T2: +(PK)
fertilizers, Ts: +(NK) fertilizers, T4: +(NP) fertilizers and T's: +(NPK) fer-
tilizers were randomized. In both varieties, the application of NPK, NK,
and NP fertilizers significantly increased dry matter, plant height, number
of tillers per hill, number of panicles per hill, number of grains per panicle
and grain yield when compared to no fertilizer and PK fertilizers. The ap-
plication of NPK treatment resulted in the highest grain yield, followed
by the application of NK and NP fertilizers. The result also indicated that
there was no significant difference on mean grain yield recorded between
the treatments of without fertilizer and PK fertilizers application. It can be
concluded that nitrogen is the most limiting factors to increase the produc-
tivity of both varieties among the macronutrients.

Key Words: high yielding rice, hybrid rice, nutrient management, macro-
nutrients

INTRODUCTION

Rice (Oryza sativa L.) is one of the most important crops of the world, grown in
wide range of climatic zones, and the main source of nutrition to millions of people
around the world. Rice is also a staple food for Myanmar people and is an important
agricultural product for export. Yet by 2030, global rice production must be dou-
ble to meet demand (FAO 2010), placing greater stress on already threatened land
and water resources. Total rice production will need to increase in order to feed an
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increasing population. Introduction of hybrid rice is an important step towards aug-
mentation of rice yield. Hybrid rice yields about 15-20% more than the promising
high-yielding commercial varieties (Chaturvedi 2005). The hybrid cultivars are more
responsive to higher doses of nutrients (Yuan 1999) and thereby the yield potential-
ity is all high.

Generally, nitrogen (N) is one of the major elements required for plant growth
as the most yield limiting nutrient in lowland rice production because it is a constit-
uent of numerous important compounds found in living cells, including amino acids,
proteins (enzymes), nucleic acids, and chlorophyll (Traore and Maranville 1999). It
was hypothesized that low yields were partly related to a change in the N supply-
ing capacity of soil which results in low N concentration in the leaf canopy during
the grain filling period, early senescence of leaves, and low rates of photosynthesis
(Kropff et al. 1993). With this hypothesis, grain protein content also appears to
have decreased. There are a large number of papers in fertilizer nitrogen rate which
reported that nitrogen could increase protein content and possibly grain yield of
rice, however, with the considerable variability rate. It is likely that yield would have
increased further in most experiments if a higher rate of N-fertilizer was taken into
consideration. Thus, N affects all parameters contributing to yield. Leaf N concen-
tration is closely related to leaf photosynthesis rate and crop biomass production.
N drives the demand for other macronutrients such as P and K (Dobermann and
Fairhurst 2000).

Phosphorus is important for flower production, anthesis, grain setting, strong
root and stem, and ripening of plant (Yoshida 1981). Phosphorus is very important
in early growth stages. It is mobile within the plant and promotes root develop-
ment, tillering, early flowering, and ripening (especially where the temperature is
low). Addition of mineral phosphorus fertilizer is required when the rice plant’s
root system is not yet fully developed and the native soil phosphorus supply is small
(Dobermann and Fairhurst 2000). Rice plants that are deficient in P are stunted and
dirty-dark green, and they have erect leaves, relatively few tillers, and decreased root
mass. Phosphorus is remobilized within the plant during later growth stages if suf-
ficient P has been absorbed during early growth (Dobermann and Fairhurst 2000).

Potassium is the key component in the enzymes activities. While K does not
have a pronounced effect on tillering, it does aftect the number of spikelets per pani-
cle, percentage of filled grains, and grain weight. Potassium improves the rice plant’s
tolerance to adverse climatic conditions, lodging, insect pests, and diseases. Defi-
ciency symptoms tend to occur in older leaves first, because K is very mobile within
the plant and is translocated to young leaves from old senescing leaves. Often, yield
response to K fertilizer is observed only when the supplies of other nutrients, espe-

cially N and P, are sufficient (Dobermann and Fairhurst 2000). Haefele et al. (2006)
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found that in Northeast Thailand regions, there was no significant yield difference
between the control and the PK treatments indicated that P and K were rarely lim-
iting yield without N application. But, if N was applied, application of P and K did
increase the average yields significantly.

An important constraint to rice yield is nutrient availability, and available nu-
trients are considered to be the most limiting nutrient to the rice yield in Myanmar.
In addition, balanced fertilization is very crucial in rice production. Therefore, the
aim of this research was to investigate the effect of nutrient management on the
productivity of high yielding rice (Yadanartoe) and hybrid rice (Palethwe-1).

MATERIALS AND METHODS

Experimental Site

Field experiment was carried out in the Department of Soil and Water Science,
Yezin Agricultural University, Myanmar at latitude of 19° 50" N and longitude of
96° 15" E, and at an elevation of 120 m above sea level during the dry season of 2015.

Experimental Design and Treatments

Experiment was laid out in a randomized complete block (RCB) design with four
replications under irrigated condition. The tested varieties were Yadanartoe (130
days) and Palethwe-1 (120 days) which was one of the promising hybrid varieties

Tablel: Fertilizer management practices for high yielding rice (Yadanartoe) in dry season, 2015

Treatment Description
,,,,,,,,,,,,, T1 | Nofertilizer applied (no-F)
,,,,,,,,,,,,, T2 | +(PK) fertilizers at the rate of 0-13-31 kg N-P-Kha
,,,,,,,,,,,,, T3 | +(NK) fertilizers at the rate of 85-0-31 kgN-P-Kha”
,,,,,,,,,,,,, T4 | +(NP) fertilizers at the rate of 85-13-0 kg N-P-Kha’
T5 +(NPK) fertilizers at the rate of 85-13-31 kg N-P-K ha™’

NPK used were urea, triple superphosphate and muriate of potash

Table2: Fertilizer management practices for hybrid rice (Palethwe-1) in dry season, 2015

Treatment Description
,,,,,,,,,,,,, T1 | Nofertilizer applied (no-F)
,,,,,,,,,,,,, T2 | +(PK) fertilizers at the rate of 0-25-63 kg N-P-Kha
,,,,,,,,,,,,, T3 | +(NK) fertilizers at the rate of 115-0-63 kg N-P-Kha
,,,,,,,,,,,,, T4 | +(NP) fertilizers at the rate of 115-25-0 kg N-P-Kha”
T5 +(NPK) fertilizers at the rate of 115-25-63 kg N-P-K ha™

NPK used were urea, triple superphosphate and muriate of potash
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for mass production.

For high yielding rice (Yadanartoe), Triple superphosphate (13 kg P ha™) was
applied as basal. Urea (20 kg N ha) and muriate of potash (10 kg K ha™) were
applied at 7 DAT (Day After Transplanting). Urea (45 kg N ha™) and muriate of
potash (11 kg K ha™) were applied at 20 DAT (mid-tillering). Urea (20 kg N ha')
and muriate of potash (10 kg K ha™) were applied at 45 DAT (panicle initiation) as
three split applications. For hybrid rice (Palethwe-1), Triple superphosphate (25 kg
P ha™) was applied as basal. Urea (25 kg N ha™?) and muriate of potash (21 kg K ha')
were applied at 7 DAT (Day After Transplanting). Urea (65 kg N ha') and muriate
of potash (21 kg K ha™) were applied at 20 DAT (mid-tillering). Urea (25 kg N ha')
and muriate of potash (21 kg K ha™) were applied at 45 DAT (panicle initiation) as
three split applications.

Data Collection

An area of 1m x1m sampling size was used for taking samples (number of tillers per
hill and plant height) of each plot by two weeks interval started from 14 days after
transplanting. In order to estimate grain yield, the sampling area (4 m?) of each plot
was hand-harvested and total grain weight of each plot was recorded. Yield compo-
nents were also recorded as number of hills per m? number of tillers per hill, number
of panicles per hill, thousand grain weight, number of total grains, number of filled
grains and number of unfilled grains. The number of panicles per hill was counted
from randomly selected ten hills of harvested area and totaled them. The average
number of panicles per hill was calculated. From randomly selected ten panicles
of harvested area, the grains were threshed and bulked, and separated the unfilled
grains from filled grains. And then, the number of filled grains and unfilled grains
was counted and thousand grain weights was measured by a digital balance.

Fertilizer Use Efficiency
Fertilizer use efficiency was calculated by using the following formulae (Fageria

2009).

Agronomic Nuse _  grainyield with N application - grain yield without N application
efficiency N application

Agronomic P use  _ grain yield with P application - grain yield without P application
efficiency P application

Agronomic K use _ grain yield with K application - grain yield without K application

efficiency K application
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Data Analysis

The data collected were analyzed statistically using Analysis of Variance (ANO-
VA) techniques, and treatment means were compared by least significant differ-
ence (LSD) test at 5% probability level. All statistical analyses were done by using

Statistix 8.0 software and Excel program (2010) by following up Gomez and Gomez
(1984).

RESULTS AND DISCUSSION

The plant height of Yadanartoe and Palethwe-1 measured from 14 days to 84 days
after transplanting at two weeks interval is shown in Figure 1. It was observed that
plant height was similar at first 4 WAT, thereafter somewhat increased until 8 WAT.
After 8 WAT, the growth was not much progressed in all treatments in both varie-
ties. The increased plant height after 4 WAT was more pronounced in the applica-
tion of NPK, NK, and NP fertilizers. In both varieties, the maximum plant height
was found in NPK treatment which was statistically similar to those of NK and
NP application treatments. Likewise the minimum plant height was observed in no
tertilizer treatment. PK application plot was also statistically similar in plant height
as no fertilizer treatment. It was probably attributed to the addition of N which
promotes the metabolic processes (Traore and Maranville 1999) and plant height

Yadanatoe Palethwe-1
140 ——no-F —B—+(PK) +(NK) 140 —®—noF  —E+(PK) +(NK)
——(NP) H(NPK) —%—+(NP) +(NPK)
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&80 80
‘B
<
= 60 60
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< < < < < <
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Weeks after transplanting Weeks after transplanting

Figurel: Means number of tiller for control and four different fertilizers application on Yadana-
toe and Palethwe-1
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Table3: Effect of nutrient management on yield and yield components of high yielding
The total shoot dry weight at harvest time resulted from five different fer-

Figure2: Dry matter yield for control and four different fertilizers application on
rice (Yadanartoe) in dry season, 2015

Yadanatoe and Palethwe-1

Treatment
(no-F)
+(PK)
+(NK)
+(NP)
+(NPK)

F-test

CV%

(**) — significantly different at P<0.01, (*) — significantly different at P<0.05, ns — not significant

Values in column followed by the same letter are not significantly different at 5% level

(Fageria and Baligar 2001).
weight over the treatments of no fertilizer and PK application fertilizer application

brid rice (Palethwe-1) as affected by different fertilizer applications are presented

tilizer applications is shown in (Figure 2). In both varieties, data revealed that the
application of NPK, NK, and NP fertilizers significantly produced maximum dry

at harvest.
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Table4: Effect of nutrient management on yield and yield components of hybrid rice
(Palethwe-1) in dry season, 2015

Number of Number of Number of % of Grain yield

Treatment tillers Panicles spikelets filled (kg ha™)
per hill per hill per panicle grains

(no-F) 6.31b 6.19b 131.3b 76.5 5704 b
+(PK) 6.56b 6.56 b 130.5b 78.7 6092 b
+(NK) 8.00 a 7.81a 157.8 a 79.7 8330 a
+(NP) 7.88 a 7.84 a 1573 a 76.1 8198 a
+(NPK) 88la 8.50a 1623 a 81.0 8382 a
F-test * *x o ns o
CV% 14.11 13.98 7.40 7.53 8.75

Values in column followed by the same letter are not significantly different at 5% level
(**) — significantly different at P<0.01, (*) — significantly different at P<0.05, ns — not significant

in (Table 3) and (Table 4), respectively. We noticed that mean grain yield of both
varieties recorded under the application of NPK, NK, and NP fertilizers treatments
was significantly higher than that of no fertilizer and PK treatments. Among the five
fertilizer application treatments, however, the application of NPK treatment resulted
in the highest grain yield, which was followed by the yield of application of NK and
NP fertilizers. The result also indicated that there was no significant difference on
mean grain yield recorded between the treatments of without fertilizer application
and PK fertilizers application. Pham et al. (2000) reported that adjusting amount of
nitrogen application and indigenous nitrogen is a key factor to get higher yield of
rice and sustainability.

Regarding to yield components of both varieties, the application of NPK, NK,
and NP fertilizers treatments significantly produced a number of tillers per hill, a
number of panicles per hill, number of spikelets per panicle and thousand grain
weight more than the treatments of no fertilizer application and NP fertilizers, but
there was no significant difference in percentage of filled grains among the five dif-
ferent kind of fertilizer treatments. The plots without fertilizer application gave low
value of yield components. Nitrogen fertilizer promotes rice growth by increase in
plant height, number of tillers per hill, leaf size, number of spikelets per panicle, and
filled grains percentage in each panicle, and thus yields as shown in many reports
(Nangju and De Datta 1970; Seetanum and De Datta 1973; Patrick and Hoskins
1974; Fageria and Baligar 2001).

Agronomic N use efficiency (ANUE) was defined as the ratio of grain yield
with N application minus grain yield without N application to N application (Fa-
geria 2009). The fertilizer use efficiency of Yadanatoe and Palethwe-1 is shown in
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Figure3: Fertilizer use efficiency of Yadanatoe and Palethwe-1 (ANUE = Agronomic N
use efficiency; APUE =Agronomic P use efficiency; AKUE = Agronomic K use efficiency)

(Figure 3). The efficiency of N fertilizer is high, relatively P and K are very low. In
both varieties, the ANUE value recorded in this study was higher than the 16 kg
grain kg! N fertilizer reported by Haefele et al. (2006) for eight fertilizer trials car-
ried out in the Northeast Thailand from 1995 to 1997. From this result, it could be
suggested that the application of P and K fertilizer could be reduced in Yezin soil.

CONCLUSION

This study investigated the effect of nutrient management on the growth and yield
of high yielding rice (Yadanartoe) and hybrid rice (Palethwe-1). In both varieties,
the results indicated that the application of NPK, NK, and NP fertilizers signifi-
cantly increased total dry matter, plant height, number of tillers per hill, number of
panicles per hill, number of spikelets per panicle and grain yield while compared to
using no fertilizer and PK fertilizers. The results indicated the effect of N fertilizer
could improve the growth and grain yield of rice for both varieties. Nitrogen would
verify to be a significant contributor to the growth, development and finally grain
yield, as it is evident from this study. Indigenous P and K supply would be sufficient
to achieve yields of both varieties in this study area. Based on above findings, it can
be concluded that nitrogen is the most limiting factor to increase grain yield of both
varieties at the study site.
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ABSTRACT
To investigate the loss of agricultural production of farmers after flood hit
in October 2011, the study was conducted by interviewing 120 respondents
from 10 villages at Seikphyu Township, Magway Region in July 2012. A
total of 120 respondents from 10 villages were interviewed with structural
interview questionnaire. The study area was divided into three groups based
on their level of damage: Group I (seriously affected area), Group II (mod-
erately affected area), and Group III (less affected area). In the study area,
majority of the respondents mainly relied on upland farming and alluvial
land cultivation. Land holding size of Group I was significantly different
in upland and alluvial land cultivation before and after flood. Cropping
patterns of group I, and II were significantly changed after flood. Farm
implements, well and storehouse were significantly reduced compared with
groups I and II. Flood affected people received many farming assistance
provided by government and many donor organizations. For all respond-
ents, lack of investment and adaptable seeds were the most difficulties for
the affected people livelihood. The farmers needed the rehabilitation pro-
gram to provide loan, adaptable seeds to climate change, improve agricul-
tural technology, farm machinery and implements and availability of water

supply.
Key Words: flood, cropping patterns, agricultural production, Seikphyu
Township

INTRODUCTION

'The Union of Myanmar is exposed to multiple natural hazards including cyclone,
earthquake, floods and fire due to climate change. Climate change had a signifi-
cant impact on the country’s agriculture and livelihoods, especially in the Dry Zone.
The farming systems of the Dry Zone are a complex mixture of paddy cultivation,
non-rice crops (pulses, oilseeds, vegetable and others) and large and small livestock
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(MOAI 2011).

'The impacts of climate change on agriculture and human well-being include:
1) the biological effects on crop yields; 2) the resulting impacts on outcomes includ-
ing prices, production, and consumption; and 3) the impacts on per capita calorie
consumption and child malnutrition. The biophysical effects of climate change on
agriculture induce changes in production and prices, which play out through the
economic system as farmers and other market participants adjust autonomously, al-
tering crop mix, input use, production, food demand, food consumption, and trade
(Nelson et al. 2009).

In Seikphyu Township, the total of 27 villages was severely hit by flood of
Yaw Stream in 19" and 20 October in 2011. The villages along Yaw Stream within
Magway Region were initially declared disaster zones. Seventy five percent of the
houses and buildings were destroyed and the flood killed some people, animals, and
destroyed many farm, households, and declined their economy (DOA 2012). There-
fore, the objective of this study was to assess the impact of climate change on the
agricultural production in the study area.

RESEARCH METHODOLOGY

In this study, the primary data were collected from the selected 120 households with
the structured interview in ten villages from five village tracts during July 2012 in
Seikphyu Township.

(i) Primary data on cropping patterns of farmers’ before and after flood, as-
sistance for agricultural livelihood for rural development after flood, and
cultivated area, uncultivated area, net sown area, damage list of Yaw stream
flood and strong winds and aids for households aftected by flooding.

(ii) The major sources of the secondary data were also taken from village el-
ders and personnel from Department of Agriculture (DoA) in Seikphyu
Township.

'The paired-sampled t-test was used to analyze the statistically differences of
cropping patterns of farmers’ economy before and after flood. The chi-square test
was used to analyze the losses of livelihood and rehabilitation program of the sample
respondents after flood.

RESULTS AND DISCUSSION

The sample respondents were selected from different villages in Seikphyu Town-
ship to represent the population affected by flood. Based on flood damaged level,
the sample households were classified into three groups; seriously affected areas (65
households in Group I), moderately affected areas (32 households in Group II) and
less affected areas (23 households in Group III).
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Tablel: Different types of the sample respondents in the study area, 2012

Items Sample respondents
First priority (Group I) 65 (54.2)
”””””” Second priority (Groupl) | 32267
~ Thidpriority (Growp1ID | 23(192
Total 120 (100)

Table2: Effects of flood on landownership of farmers in the study area, 2012

Group I Group II Group III
Types of o o
lands ha % of the respondents % of the respondents t-test % of the respondents  t-test
t-test
Before After Before After Before After
0 32(49.2) 34(52.3) 16(50.0) 17(53.1) 12(52.2) 12(52.2)
<1 27(41.5)  25(38.5) 13(40.6) 12 (37.5) 9(39.1) 9(39.1)
1.1-2.9 5(7.7) 6(9.2) ns 2(6.3) 2(6.3) 2(8.7)
Lowland =5 ) o 1(1.5) o 1760 13.1) 16 2((?‘577) 057
Mean 0.62 0.57 0.63 0.59 020 - 1:62 0.20 -
Range 0.08-3.44 0.08-2.02 0.10-3.24 0.10-3.24 1.62
0 4(6.2) 8(12.3) 417.4)
<1 25(38.5) 23(35.4) 13.1) 2(6.3) 2(8.7) 11 (4738)
1.1-2.9 26(4:0.0; 24 (3(6.9; 12537.5; 12 (37.5; 11 547.8; 6(26.1)
3-4.9 6(9.2 6(9.2 15 (46.9 14(43.8 8(34.8
Upland 5 (g 346 462 M 4125 a(2s) A8 287 2 (18'276) 2152
>7 1(1.5) 0 1.69 1.63 1.43 0 2'0 )
Mean 1.72 1.62 0.41-4.05 0.41-4.05 0.41 - 4.05 '4.05
Range 0.08-8.11 0.08-6.88
0 26(40.0) 36(55.4) 15(46.9) 18(56.3) 10(43.5) }?)Séi;
Alluvial <1 34(52.3)  24(36.9) 15 (46.9) 12(37.5) - 12(92.3) 1(43) ‘
land 1.1-2.9 5(7.7) 5(7.7) 3.411%* 2(6.3) 2(6.3) 1.791™ 1(4.3) 0.52 1.447™
Mean 0.68 0.52 0.59 0.50 0.61 0.09 -
Range 0.10-1.22 0.10-1.22 0.05-1.22 0.04-1.22 0.09 -2.02 101

Figures in the parentheses are percentage.

Note: ** = significantly different at 1% level, * = significantly different at 5% level, and ™ =non- significant

Land Holding of the Sample Respondents Before and After Flood
'The total number of land holding size owned by farmer groups is shown in Table 1.

There were three types of land such as lowland, upland and alluvial land. The mean
lowland holding size was significantly different (0.62 and 0.57 ha) before and after
flood in Group I. For upland farm, the mean upland holding size was 1.72 and 1.62
ha within the range of 0.08 - 8.11 and 0.08 - 6.88 ha before and after flood respec-
tively. Therefore, upland holding size in Group I was significantly changed before
and after flood. The mean alluvial land holding size was 0.68 and 0.52 ha within the
range of 0.1 — 1.22 ha before and after flood in the study area. In Group I, alluvial
land holding size was significantly different before and after flood.

It was found that possession of different types of farm land was similar in
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Table3: Cropping patterns of farmers in respondents before and after flood, 2012

Group I Group II Group IIT
No. of respondents No. of respondents No. of respondents
Items Crops o o o
(%) t-test (%) t-test (%) t-test
Before After Before After Before After
o 12(18. 760" 1.791" -
Rice-Chickpea 15 (23.0) 9(28.1) 6(18.7) 10 (43.4) 10(43.4)
4)
Lowland
GG or Maize 4(6.1) 0 2049*  1(3.0)  1(3.1)  1.000®
Sunflower 0 3 (4.6) _1_76()“s
Total respondents 19 15 10 7
GG-M/PP 14215  6(9.3) 2.997** 3(13.0) 287  1.000
GG-fallow-Onion 18(27.8)  9(13.8) 3.207**
Upland  Onion-Betel 13 (40.7) 7(21.8)  2.675*
GG-PP/M/O-S 15(46.9) 7(21.8)  3.215%*
Onion- fallow- Betel/CH 4 (6.1) 5(7.6)  -1.000 3(13.0)  4(17.3)  -1.000
GG+PP+M/S/CT 16 (24.6) 12(184) 2.049* 14(43.9) 9(28.1)  2396* 6(26.0) 3(13.0) 1.817™
M+S/CT/SF 6(9.3) 3(4.6) 1760 143)  1(43) -
GG+M+C/SF/T+CH 19(29.1)  7(10.8) 3.807**  2(6.2) 0 1438 5QL7) 3(13.0) 1447
M-+SE/PP 1(43)  1(43) -
Total respondents 77 42 44 23 19 14
20 3.611%* 1.438™
Alluvial Onion- Betel 31(47.7) 11 (34.4) 9(28.1)
(30.8)
land
Chilli or Sesame 2(3.0) 34.6) -1.000 5(56) 262 1791
Onion- Betel + Chilli 12(52.1) 8(34.6) 2.152%
Total respondents 33 23 16 11

Figures in the parentheses are percentage.

Note: * = Significantly different at 5% level and ™

= non - significant
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Group I and Group II (Table 2). The mean lowland holding size of Group II was
0.63 and 0.59 ha within the range of 0.10 — 3.24 ha before and after flood. The mean
upland holding size was 1.69 and 1.63 ha within the range of 0.41 - 4.05 ha before
and after flood. The mean alluvial land holding size was 0.59 and 0.50 within the
range of 0.05 — 1.22 ha before and after flood. Therefore, average land holding size of
different types of land in Group II farmers were not significantly reduced before and
after flood. In Group III, The mean lowland holding size 0.57 ha was not changed
within the range of 0.20 — 1.62 ha before and after flood in the study area. The mean
upland holding size was 1.43 and 1.26 ha within the range of 0.41 - 4.05 ha before
and after flood. Therefore, Group III upland holding sizes were significantly reduced
after flood. The mean alluvial land owner were 0.61 and 0.52 ha within the range of
0.09 - 2.02 and 0.09 - 1.01 ha before and after flood. Significantly change in size of
ownership of alluvial was not found in Group III due to impact of flood.

Impact of Flood on Types of Cultivated Crops and Patterns in the Study Area
'There were various crops cultivated in three types of cropping patterns; mono crop-
ping, double cropping and mix cropping patterns (Table 3). In group I, rice-chickpea
pattern in lowland was cultivated by 23% and 18.4% of the respondents before and
after flood respectively. Moreover, green gram or maize was cultivated by 6.1% of
tarmers before flood whereas sunflower cultivation was done by 4.5% in place of
green gram or maize after flood. Significant impact of flood was found in cultivation
of green gram or maize crops in lowland of Group L.

'The upland types of cropping patterns were green gram - maize/pigeon pea,
green gram - onion, onion - betel/ chilli, green gram + pigeon pea, maize/sesame/
cotton, maize + sesame/cotton/sunflower, and green gram + maize+ chickpea/sun-
flower/tomato + chilli. Green gram- maize or pigeon pea done by 21.4% of groupl
was decreased to 9.3% after flood. Moreover, green gram- onion cultivation was
done by 27.8% whereas 13.8% of farmers could cultivate after flood respectively.
'The mix cropping of green gram, maize, and chili with chickpea or sunflower or
tomato cultivation was done by 29.1% before flood and 10.8% of farmers after flood
respectively. These three types of cropping patterns with various crops were highly
significantly different before and after flood.

In alluvial land although onion-betel vine cultivation was done by 47.7% be-
tore flood, 30.8% of farmers continued this pattern. It was highly significantly dif-
ferent before and after flood.

In Group II farmers, rice followed by chickpea was cultivated by 28.1% before
flood but 18.7% of lowland owners were able to grow this pattern after flood. This
cropping pattern in lowland farm was not significantly different before and after
flood. Onion-betel vine cultivation was done by 40.7% and 21.8% of the respond-
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ents before and after flood. The mix cultivation of green gram + pigeon pea / maize/
onion + sesame and another mix cropping were dominant in upland. Before flood,
over 40% of farmers could use these patterns but only about 20% continued to grow
after flood. These three types of cropping patterns were significantly different before
and after flood.

In alluvial land, onion followed by betel vine cultivation was cultivated by 34.4
% and 28.1% before and after flood. The chili cultivation was done by 15.6 % before
flood and 6.3 % after flood. The cropping patterns in alluvial land were not signifi-
cant before and after flood.

In Group III, the common pattern of rice followed by chickpea in lowland
was practiced by 43.1% of farmers before and after flood. In upland farm, cropping
patterns were the same with other groups such as onion followed by chili or betel
vine cultivation, green gram + pigeon pea + maize/ sesame / cotton/ sunflower/ chili
+ tomato. The cropping patterns of lowland and upland farm were not significant
different before and after flood.

In alluvial land, onion followed by betel vine cultivation and chili cultivation
was done by 52.1 % and 34.6% of farmers before and after flood respectively. This
type of cropping was significantly difterent before and after flood.

Impact of Flood on Farm Assets of the Sample Households

In the study area, most of the villages were located along the Yaw stream. When
flooding in the study area, their implements were floated down along the stream. In
Group I and II households, the respondents who owned tractor was the same (6.2%)
before and after flood. The owners of farm assets such as sprayer (43.1 % to 35.4%),
water pump (72.3% to 61.5%), well (58.5% to 40%), storehouses (58.5% to 35.4%)
and threshing ground (12.3% to 10.8%) were significantly decreased after flood. In
group II household, the no. of heavy farm machines owners such as tractor (6.3%),
trailer (3.1%) and power tiller (3.1%) were the same before and after flood. Although
farm assets such as sprayer, water pump, storehouses and threshing ground were
lost during flood, the loss of well was significantly increaseded after flood (43.8%
to 31.3%). In group III households, it was noticed that some farm assets (sprayer,
water pump, well and storehouses) were lost, but not significantly reduced by flood-

ing (Table 4).

Economic Analysis on Impacts of Flood on Onion Production
To evaluate the profitability and efficiency of resource use in onion production of the
sample farmers in the study area, comparative gross margin analysis of the study area

before and after flood is conducted (Table 5).

As a consequence of low yield and low price of onion production, production
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Table4: Effect of flood on farm assets of the sample respondents
Group I Group I1 Group II1
Items
Before After t-test Before After t-test Before After t-test
Tractor 4(6.2) 4(62) - 2(6.3) 2(6.3) -
Power tiller 1(3.1) 1(3.1) -
Sprayer 28(43.1)  23(354)  2.309* 13(40.6) 10(31.3)  1.791™ 5(21.7) 4(17.4) 1.000™
Water pump 47(72.3)  40(61.5)  2.779%  19(59.4)  16(50.0)  1.791™ 15(65.2)  15(65.2) -
Trailer 1(1.5) 1(1.5) - 13.1) 13.1) -
Well 38 (58.50 26 (40.0) 3.469%* 14 (43.8) 10 (31.3) 2.104* 10 (43.5) 9(39.1) 1.000™
Storehouse 38(58.5)  23(354)  4382%  15(46.9) 12(37.5)  1.791™ 10 (43.5)  7(30.4) 1.817™
Threshing ground 8 (12.3) 7(10.8) 1.000™ 4(12.5) 3(9.4) 1.000™ 1(4.3) - 1.000™
Figures in the parentheses are percentage.
Note: ** significantly different at 1% level, * significantly different at 5% level, and ™ non- significant
Table5: Comparative gross margin analysis of onion production
of all group farmers before and after flood
Group I Group 1T Group 11T
No Description Before After Before After Before After
Unit
flood flood flood flood flood flood
1. Average output (yield) kg/ha 5529.5 2356.2 5493.7 1734.8 4983 2722.5
2. Average farm-gate price Kyats/kg 417.86 364 392.9 364 385 375
3. Value of production (1x2) Kyats/ha 2310556.9 857656.8 21584747 631467.2 1918455  1020937.5
4. Total material cost Kyats/ha 111088.1 183360 139119 92528.6 161370 124125
5. Total labor cost Kyats/ha 237578.6 344240 2793952 183757.1 325030 247000
6.  Total variable cost (TVC)(4+5) Kyats/ha 348666.7 527600 4185142 276285.7 486400 371125
7. Gross margin per unit of land (3-6) Kyats/ha 1961890.2  330056.8 1739960.5 355181.5 1432055  649812.5
8. Gross margin per unit of capital (3/6) Kyats/TVC 6.62 2.59 5.16 2.29 3.94 2.75
9.  Break-even yield (6/2) kg/ha 834.4 1449.5 1065.2 759 1263.4 989.7
10. Break-even price(6/1) Kyats/ha 63.06 223.9 76.2 159.3 97.6 136.3
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Table6: Agricultural aids received by farmers after flood

% of the respondents

No. Aids
Group I Group 11 Group II1

1. Plough/harrow 38.5 53.1 21.7

2. farm implements 75.4 62.5 56.5

3. Well 29.2 12.5 47.8

4. Seeds 66.2 59.4 69.6

5. Technology 4.6 15.6 43

r 47.87*

*= Significant at 5 % level

Table7: Difficulties in farming faced by farmers after flood

% of the respondents

No. Difficulty
Groupl GroupIl Group III

1. Lack of investments (money) in farms 36.9 50.0 56.5
2. Lack of water in farms 27.7 18.8 26.1
3. To prepare flooded fields for cultivation 58.5 53.1 56.5
4. Lack of seeds for sowing 84.6 90.6 95.7
5. Difficulty to transport 7.7 3.1 -
6. Lack of electricity in village 10.8 3.1 8.7
7. Insufficient food for households 18.5 9.3 13.0
8. Lack of implements 3.0 6.3 43
9.  Lack of other household property 12.3 6.3 4.3
10. Low crop prices 72.3 59.4 86.9

a) Group I = 65, b) Group Il = 32, ¢) Group III =23

value of group I was decreased 37.1% (from over 2 million kyats to over 800000
kyats) after flood. In group II & III production value decreased 29.3% and 53.2%
respectively. Although farmers were not able to use necessary inputs and labor for
getting high yields, input and labor cost were expensive after flood.

In a consequence of the lower value of production, gross margin per unit of
land in group I decreased from over 1900000 kyats to over 330000 kyats , that is
16.8% after flood. For group II it was much lower than before 20.4% (from over
1700000 kyats to over 350000 kyats) after flood. Gross margin per unit of land in
group III were much lower 45.4% (from over 1 million kyats to over 60000 kyats)
after flood is over.
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Consequently, gross margin per unit of capital were decreased respectively
from 6.62 in group I, 5.16 in group II and 3.94 in group III before flood to 2.59,
2.29 and 2.75 after flood. The profit of onion production of farmers in all groups I
were dramatically reduced and their revenue could not cover the total variable cost of
production after flood. Therefore, the break-even yield and break-even price of onion
production were significantly increased for all groups after flood.

The break-even price showed that farmers must get a higher price for their
onion production after flood just to cover their total variable costs. But break-even
yield were reduced after flood.

Agricultural Aids for Sample Respondents after Flood

'The survey reported that many donor organizations such as Action Aid, Mae Far
Luang foundation, PC-Myanmar, MNGO-CP, FAO, Ecodev MHDO provided
farm implements and quality seeds for sowing (Table 6). About 66.2% of group I,
59.4% of group II, and 69.6% of group III farmers received quality seeds for cul-
tivation next season. Farm implements such as plough or harrow were received by
38.5% of the respondents in group I, 53.1% of the respondent group II, and 21.7%
of the respondent group III farmers. The donor organizations such as Development
Committee of Towns and Cities, Manawphyu, Action Aid, and NLD party donated
wells to obtain sufficient water for cultivation. About 29.2% of group I, 12.5 of group
II, and 47.8% of group III of the respondents received wells to obtain sufficient
water for cultivation in water shortage season. Other farm implements were largely
received by 75.4% of group I, 62.5% group 11, and 56.5% group III in the study area.
The X ?value expressed that agricultural aids obtained by farmers were significantly
different among groups. Among the groups, group I largely obtained farm imple-
ments and seeds, Group II got the highest assistance for plough or harrow and seed
while group III were in possession of wells and seeds.

Difhiculties in Farming of the Sample Respondents after Flood

'The respondents were questioned regarding their difficulties in crop production and
other difficulties after flood (Table 7). In the sample farmers, about 84.6% of group
I, 90.6% of group II, and 95.7% of group III of the sample respondents cited lack of
quality seeds for sowing as their worst problems. The respondents (72.3 % of group
1, 59.4% of group II and 86.9 % of group III) expressed lack of proper markets for
their seasonal goods. In all groups, over 50% of the farmers faced the serious problem
of flooding in their fields. Moreover, 36.9% of group I, 50% of group II, and 56.5%
of group III farmers stated lack of money to invest for cultivation in the next crop.
In the sample respondents, the most difficulties were lack of seed for re-sowing, low
price of their crops, to prepare flooded fields and lack of money by all group farmers
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after flood. Seeds and farm equipments were largely provided to all groups by the
donor agencies. Although group I lost many well but donors provided more wells to
group III.

CONCLUSION AND POLICY IMPLICATION

Flood simultaneously impacted on several sources of income, livelihood, properties
and lives. Cropping patterns, crop varieties and crop yields of the climate related
crop production were limited factors due to the impact of flood in the study area.
In practice, physical capital such as plows, seeds, farm implements and water sup-
plied sources must be restored. The livelihood of farming people will be recovered
by providing good quality seeds and improved technology for crop production. The
local farmers will mainly need extension and financial services concerned with crop
production and rural development. The international donors and local government
especially MOALI should provide adequate amount of seeds, investment money and
required farm implements according to the farmers’needs in rehabilitation program.
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ABSTRACT

A market-led approach to community forest was piloted in Ywangan
Township in 2014 through FFF (Forest and Farm Facility) funded project:
“Preparing for a community forest-based enterprise”. It involved 6 CFs
(Community Forests) and successfully established in 6 village level Com-
munity Forest Products Producer Associations (CFPPAs) and a Township
level CFPPA. Following the success of this project FFF funded the project:
“Establishing and Strengthening CF Enterprises in Southern Shan State”
in 2015. It involved 36 CFs in 5 townships including Ywangan with ben-
eficiaries numbering 3,789 households.

Key Words: community forest (CF), southern Shan State, forest and farm
facility (FFF)

INTRODUCTION

International experiences have shown that market-led approach to CF (Community
Forest) or CF-based enterprises can alleviate poverty, sustain forests and improve
social justice.

With this end in view, the Ecosystem Conservation and Community Devel-
opment Initiative (ECCDI) implemented a project entitled “Preparing for A Com-
munity Forest-based Enterprise” in Ywangan Township in 2014, and the follow-up
project “Establishing and Strengthening CF Enterprises in Southern Shan State”in
five townships including Ywangan in 2015.The projects were financially supported
by the Forest and Farm Facility (FFF).

The first project had assessed the potential of six CFs/FUGs (Forest Users
Group) located in Ywangan Township for enterprise development, and assisted in
the formation of six individual CF enterprises and a Township level enterprise, while
the follow-up project strengthened the existing enterprises and formed State level
CF enterprise.
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Photol: Pway Hla Community Forest Figurel: Map of Project Site

'This paper briefly describes the achievements of the two FFF-funded projects
implemented by ECCDI.

BACKGROUND

The First CF Enterprise

The FFF funded CF market-led project: “Preparing for A Community Forest-based
Enterprise’ was implemented in Ywangan Township, Southern Shan State, in 2014.

In the past Ywangan Township was covered with dense forests. In the 1960’
most of these dense forests were degraded and depleted as a result of overcutting and
shifting cultivation. Consequently, local community experienced a severe water crisis
for decades. Agricultural activities were badly affected and even draught animals
such as buffaloes died. They also faced shortage of fuel wood which they used for
cooking. Villagers had to go long distances to get water and fuelwood.

'The people in this area then realized the importance of forest for their daily
lives. A head village monk called a meeting of the concerned villages to address the
problems they were facing. He encouraged some land owners to donate part of their
land to establish forest plantation for the village. The land owners agreed to donate
their land and the villagers agreed to contribute cash to buy tree seedlings and labor
to establish village plantations.

In 2003, the six project villages obtained CF certificates for their forests from
the Forest Department (FD). The restoration and sustainable management of the
forests in this area is very important since it lies in the watershed of the Inlay Lake.

'The FFF Project involved 6 CFs or 6 villages with 410 HHs.
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'The overall objective was to promote community forest enterprises, to reduce
poverty and to sustain forests while specific objectives include

* To assess the potential of market-led approach to CF;

* To assist formation of an association or a cooperative of CFUGs to enhance

their influence and capacity;

* To strengthen business skills of the CFUG associations or cooperatives

through appropriate trainings; and

* To assist CFUGs to strengthen their CFs legally and secure commercial

forest rights.

The project had found that the communities were very enthusiastic about the
CF and CF enterprises and the market surveys demonstrated potential to commer-
cialize community forests.

'The project had been able to form CF enterprises at all 6 CF villages and the
Ywangan Township CF enterprise and identified priority products that the market
demanded.

'The Project conducted technical trainings to enable the communities to pro-
duce the products which the market needs and the business-related trainings to en-
able them to manage marketing and financial matters.

Technical Trainings during First Phase of Project
Informed of those project activities, other ten CFs in the township had expressed

Photo2: Training on Cultivation Photo3: Training on Bamboo
of Elephant Yam Cultivation

Photo4: Training on Orchid Cul- Photo5: Training on Cultivation

tivation of Rattan
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their interest to join the township enterprise. (Zhey were included in the follow-up
project).

Structure of the Township Association

The Association has an Executive Committee with 9 members as follows: Chairper-
son, Vice-Chairperson, Secretary, Treasurer, Auditor and four members.

Each Village CFPPA is represented in the Township Executive Committee. The
Village CFPPAs have their own Executive Committees.

CFPPA DEVELOPMENT IN SOUTHERN SHAN STATE
Encouraged by the success of the pilot project, FFF continued its support to EC-
CDI to strengthen the existing Ywangan CF enterprises and formes new CF enter-
prises in other townships, and create State level CF enterprise in the Southern Shan
State through a follow-up project “Establishing and Strengthening CF Enterprises
in Southern Shan State”.
'The project duration was from March to November 2015 (9 months).
Overall objective: To sustainably develop CFs and alleviate rural poverty through
formation and clustering of CF enterprises in the Southern Shan State
Specific objectives:
* To scale up Ywangan Township Community Forest Products Producer As-
sociation
* To establish Southern Shan State Community Forest Products Producer
Association

Structure of the Project

Tablel: Basic Information of Community Forest (CF) Enterprises

SN No. of CF | Location (township) | No. of beneficiaries
(FUG member
HHs)

1 16 Ywangan 2,171

2 5 Pindaya 859

3 5 Kalaw 233

4 5 NyaungShwe 474

5 5 Pinlaung 52

Total 36 5 townships 3,789
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Figure2: Project Organization Diagram

The project includes 5 townships and 36 CF enterprises as shown in the following
table and diagram.

Project Activities

Project activities include

Strengthening existing Ywangan Tsp CF enterprise

Enlarging CFs

Conducting market survey with identification of priority products
Providing appropriate trainings

Formation of CF enterprises in village, township and State levels

Trainings and Technical Assistance Provided by the Project
To strengthen the skills of the CFUG associations, both technical and business-
oriented trainings were conducted after identifying the training needs.

* Training on Community Forest Management and Commercializing CF
* Training on Production of Priority Product (Coftee)

* Training on Production of Priority Product (Green Tea Leaves)

* Training on production of bamboo and rattan value added products.

* Training on bookkeeping (for Ywangan CFUGs)

* Training on market analysis and development (for Ywangan CFUGs)



62 Lwin Lwin Naing

A

Photo6: Rattan value-added product training, Photo7: Rattan value-added
Ya Gyi CF products on sale at ECCDI an-

nual meeting

* Training on bookkeeping (for CFUGs in other 4 townships)
* Training on market analysis and development (for CFUGs in other 4 town-

ships)

Results of Trainings and Technical Assistance
Value-added rattan products
The local market surveys had shown the priority products for local consumption and
export. The first priority was the rattan-value-added products. Thus, the Ywangan
CFPPAs were linked to the Myanmar Rattan and Bamboo Exporting Association
which guar