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Foreword

As a low-lying agricultural country, Bangladesh is densely populated with varying degrees of dete-
rioration of soil and water resources, biodiversity, and the atmaosphere. Its geographical location
at the bottom of three mighty river systems - the Ganges, the Brahmaputra and the Meghna -
having a long coastal belt with millions of people living only a few feet above sea level, has made
the country vulnerable to storm surges from the Bay of Bengal and put it internationally at the
forefront of the adverse climate change impacts. Moreover, the country has little control over the
water resources as 92% annual run-offs by the rivers are from upper riparian country. The land
use for agriculture here is, therefore, interlinked with the uncertainty of the onset and departure
of the monsoon and total annual rainfall as well. The greatest environmental risk now arises from
the intensifying global climate that adversely affects both human and natural systems. Human
induced excess pressure on land and other natural resources makes the impacts of climate
change even more severe.

The Government of Bangladesh is committed to bring about a continuous increase in terrestrial
and aquatic productivity without detriment to the long-term production potential of the land and
water resources of the country and thus, to ensure sustainable development with special focus
on poverty reduction. Land degradation and drought form major natural hazards in Bangladesh
covering an area of nearly 5.0 Mha of land in the north-western Bangladesh that falls far below
the threshold of sustainable development because of its moderate to severe aridity. Due to prev-
alent hydrological cycle in the region, the chance of desertification here is remote, although the
frequency and intensity of drought increased. The drier parts of the country are, in fact, charac-
terized by irregular and low rainfall, high temperature, deforestation, desertification, land degra-
dation and drought (DLDD), inadequacy of evapo-transpiration demand for various crops and
most importantly, inadequate groundwater replenishment. Combating land degradation and
drought is, therefore, a continuous war that must be carried on by raising awareness among the
relevant stakeholders on land degradation issues, and by instilling in them a strong determination
of purpose along with scientific insight, innovative ideas and creative urges necessary to win over
the situation. And, it can by no means be lost, and must obviously be won.

As a part of NAP alignment process, the DoE conducted a series of regional workshops styled as
“Field-level Thoughts on Formulation of National Action Program (NAP)” in six divisional cities
between December 2014 and May 2015. The present volume is the first one of a series on com-
bating land degradation and drought in Bangladesh, containing nine papers each dwelling on
specific aspect of DLDD, presented in the said workshops by a band of highly experienced
academics and researchers of international repute.

| believe, this compendium on land degradation and drought in Bangladesh will be useful not only
in generating awareness and widening understanding of relevant national and international
stakeholders, but also will provide food for thought to the planners and policy-makers in formu-
lating the national strategy on land degradation issues. | welcome this noble venture of DoE and

wish its all-out success.

- 4
{Md. Raisul Alam Mondal)
Director General
Department of Environment
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New technologies can often increase the ability of even fragile ecosystems to produce food and
other goods for humans, but burgeoning population bound by poverty and traditional
techniques can drastically impair the land’s life-support capacity.

- Erik P. Eckholm
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Preface

Bangladesh is predominantly a flat delta stretching from the Himalayan piedmont plain in the north to the
coast of Bay of Bengal in the south. Land is the prime resource of Bangladesh and key to humanity’s surviv-
al as we obtain food, fiber, fuel and other materials from it. Land is a terrestrial bio-productivity system
consisting of soil, vegetation and different ecological and hydrological processes that operate within the
system. More precisely, land is not only the foundation of agriculture, but also the civilization itself.
Further land is the ruler of people’s mind, the dispenser of human destiny and the unending source of
human peace and prosperity.

But land is being degraded all over the world due to huge population pressure and human interventions.
Coaxing enough food from the earth has traditionally been guided by certain simple logic: plow more land,
intensify labor, refine technigue and the supply of food will grow commensurately. Any way, this has been
the logic of humans, and not of nature. Out of desperation, ignorance, short-sightedness or greed, the
humans are thus destroying the basis of their own livelihood as they violate the limits of natural systems,
And the nature takes its own course by changing its climate, environment and the atmosphere resulting in
reduced productivity along with loss of biodiversity and land degradation.

As per Article 1(f) of UNCCD, “land degradation” means reduction or loss of biological and economic
productivity in arid, semi-arid and dry sub-humid areas, and complexity of rain-fed cropland, irrigated
cropland or pastures, forests and woodlands resulting from land uses or from a process or combination of
processes, including processes arising from human activities and habitation patterns. In Bangladesh, land
degradation has become a cause for serious national concern, as huge area of country’s land is affected by
varying degrees of degradation, e.g. loss of soil fertility and soil organic matter (SOM), deterioration of
physico-chemical and biological properties of soil due to drought, soil erosion, acidification, salinity, defor-
estation, loss of natural vegetation, accumulation of pollutants, habitat destruction, and above all, lower-
ing of groundwater table. For sustainable agriculture, S0M content should ideally be around 5%, while
Bangladesh's soil has on an average only 1% S0M. In some places it is less than 1% as in the Barind tracts.

Land use is a dynamic process and the changes in usage patterns are primarily driven by agricultural and
water demands. It is also determined by the climatic factors, hydrology and availability of surface and
groundwater for irrigation and other uses. Based on climate modeling exercises about future rainfall
projections, two distinct features are predicted: (i) the monsoon will be wetter, and (i) the winter rainfall
will further diminish meaning (i} wetter monsoon would lead to increased flood vulnerability; (i) drier
winter months would give rise to higher evapo-transpiration in combination with further intensification of
degree of aridity; and (iii) decline in winter rainfall would reduce flow in the rivers, which would aggravate
saline ingress along the coastal region. The above phenomena clearly highlight the increased hazard
susceptibility in terms of flood, drought and salinity ingress in Bangladesh. As for now, Bangladesh faces
longer dry period and experiences seasonal and contingent drought. We know, drought causes the earth
to parch, destroys the soil structure, and depletes groundwater and soil moisture. And, unavailability of
freshwater drastically limits crop production in terms of cropping intensity and crop yield.

Currently, Bangladesh has to support about 160 million human populations. Its Net Cropped Area (NCA)
was 9.14 currently Mha in 1982-83, which reduced to 8.08 Mha in 2000-01 and continues to decrease
even at higher rate. With an estimated population of 170 million in 2020, the NCA may reduce to 7.5 Mha
with a per capita NCA of 0.044 ha only, making the resource base for agriculture, forests and wetlands
more marginalized and vulnerable. Therefore, the most critical challenge of the 21st century with the
booming population would be in meeting the food-fuel-fodder needs of the country. This necessitates the
urgency of controlling and preventing the processes of land degradation and drought to reduce poverty
and promote sustainable development in Bangladesh.

As a signatory to the UN Convention to Combat Desertification (UNCCD), Bangladesh is obliged to imple-
ment the decisions of Convention and to report on the outcomes of implementation to the Convention
secretariat. To deal with Desertification, Land Degradation and Drought (DLDD) issues in Bangladesh, the
Department of Environment (DoE) has been implementing the project titled “Bangladesh: Revision and
Alignment of National Action Program (NAP) with UNCCD 10-year Strategic Plan and Framework".

ix



The project aims at: (i} establishing linkage between NAP and the areas driving international support; {ii)
making NAP a more versatile tool for ensuring sustainable land management (SLM) in Bangladesh; {iii)
mainstreaming NAP with the ongoing national development activities and poverty eradication processes;
and (iv) making effective contribution to control and prevent land degradation and to mitigate the adverse
impacts of drought in order to support poverty reduction and environmental sustainability.

Under the auspices of this project, the DoE, therefore, conducted a series of regional day-long workshops
entitled “Field Level Thoughts on Formulation of National Action Program (NAP)" in six divisional cities
during December 2014 to May 2015. The broad objectives of workshop included awareness raising on
DLDD and its mitigation, stock-taking of location-specific DLDD situation along with its climatological,
meteorological, hydrological, biological and other relevant factors, assessment of causes and consequenc-
es of LDD to determine the priority areas for action, revitalization of locally driven consultative process to
elaborate, coordinate and implement action programs of specific affected regions, and collection and
compilation of information on the current state to update baseline of the country.

The Regional Workshops were attended by senior officials from relevant GOs, NGOs, civil societies, media
personnel, researchers and academics from various research institutes and universities and members of
farming communities. In the workshops, presentations were made by the resource persons on various
aspects of land degradation, drought and rising temperature, cropping pattern, socio-economic situations,
fish culture and fishery, livestock production, forestry and biofertilizer, haor agriculture, soil salinity,
merine fishery, etc. The workshops had also threadbare discussion on charlands, plantation/cultivation,
re-excavation and construction of waterbodies, water-logging, flash flood, soil erosion, mining of sand and
stone, assessment of land degradation, salinity intrusion, siltation, deforestation and decline in soil fertili-
ty, awareness building and government initiatives. These regional workshops came up with concrete
suggestions in respect of combating land degradation and drought in specific locations of the country and
thus, widen the horizon of our knowledge and understanding about DLDD in Bangladesh.

It was conceived that holding of regional workshops would help us in understanding the field level
thoughts on various aspects of land degradation and drought and thus, would take us close to those
aching problems requiring immediate solutions on priority basis. But as we went ahead with it, we were
brought before a vast realm of intricate systems consisting of innumerable processes acting continuously
within the systems; and at one stage, it turned for us to be a journey to future to unveil the mystery of the
unseen. As a matter of fact, combating DLDD is a continuous process as it undergoes continuous transfor-
mation within it, and therefore, we urgently felt the necessity of documenting the authentic voices of our
own in the form of a series of publications. The present volume under the title “Bangladesh: Combating
Land Degradation and Drought, Series — 1" contains nine papers on different aspects of land degradation
written by a highly committed team of experts drawn from various universities, research institutes and
MNGOs. This documentation is based entirely on the experiences and outcomes as gained in the regional
workshops. The original papers have been written in Bangla, each containing a summary and title of the
paper in English, to meet the needs of the national and international consumers. Same style has also been
followed in naming of the book as the publication is intended to international readership as well. We hope,
this book will be useful to those who are the real actors engaged in fighting out the maladies of land

degradation and drought in home and abroad.
I' I'é ‘

(Md. Sohrab Ali, Ph D)

Deputy Director, DoE and

Project Director, Bangladesh: Revision and Alignment of National Action Program (NAP) with
UNCCD 10-year Strategic Plan and Framework Project
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Our only hope for achieving stability and sustainability is to imitate natural ecosystems
as much as possible,
- Jack R. Harlan
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(Drought and Soil Degradation in Barind Tract: Present Status, Impact on
Environment and Management Options)
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Summary

Barind Tract ("Varendra Bhumi® in Bengali) has an area of 7727 sq km (772741 ha)
extended over the north-west part of Bangladesh, containing parts of greater
Rajshahi, Dinajpur, Rangpur and Bogra districts. Three AEZs, namely Level Barind
Tract (AEZ 25), High Barind Tract (AEZ 26) and North-Eastern Barind Tract (AEZ 27)
represent whole Barind Tract. The Barind is floored by the characteristic Pleisto-
cene sediments known as the Madhupur (Barind) Clay. The Madhupur clay is
reddish brown in color, oxidised, sticky and compact.

Barind areas have dry humid climate. During dry season, evapotranspiration
exceeds rainfall, so water deficit arises. Scarcity of water is the main threat to
agricultural productivity and people’s livelihood in this area. The Barind Tract is
recognized as a drought prone area. Causes of drought include inadequate mon-
soon rainfall, high temperature & evaporation, overexploitation of groundwater,
Farakka barrage, siltation of riverbed, and lack of excavation of ponds, khals and
kharis. With passage of time, groundwater table has declined posing a big threat
to the sustainable environment in the Barind area.

Impacts of drought are diverse and can be classified into three areas - economic,
environmental and social. Economic impacts include loss of crop production,
diminishing reproductive capacity of cattle and poultry, and extinction of some fish
species. Environmental impacts are due to degradation of natural resources (soil,
water and forestry). Social impacts involve lack of safe drinking water, conflicts
between water users and employment opportunity. There are some initiatives,
although not adequate, at govt, non-govt. and community levels to cope with the
drought situation. The Barind Integrated Area Development Project (BIADP), later
renamed as the Barind Multipurpose Development Authority (BMDA), has provid-
ed irrigation facilities for Boro rice cultivation, along with tree planting and ponds
and khals excavation programs. As an outcome of research initiative, several crop
varieties have been developed e.g. BRRI dhan 56, 57, 58; BARI chola-5, BARI
barley-6. However, govt. attention to drought is less compared to flood and
cyclone disasters. As community initiatives, field crops cultivation at many places
have been transferred into fruit tree cultivation e.g. mango, jujube, guava, etc.

Scope exists to sustain rice production using less water in Barind Tract following
alternate wetting and drying (AWD) and dry direct seeded {DDSR) systems.
Drought adaptive practices (DAP} may include public awareness program, conser-
vation agriculture practices (minimum tillage with crop residue retention), supple-
mental irrigation in T. Aman rice season, cultivation of drought tolerant and short
duration crops, and fruit tree cultivation.
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Summary

The High Barind Tract (AEZ 26), a representative example of drought prone
Agro-ecological Region of Bangladesh has been selected as an area to study the
problems and solutions of the management of cropping systems. The findings of
the study would be more or less applicable to other drought prone areas of the
country. The High Barind Tract is the driest part of the country. Average rainfall is
between 1300-1600mm. Surface water is strictly limited. Ground water is scarce in
the western hilly areas. Soil drainage is not good. Water is ponded during rainy
season and soil becomes almost completely dried during dry season. Soil organic
matter is very low, natural fertility is very poor with very low pH. Fallow-Fal-
low-Transplant Aman rice is the most predominant pattern of the cropping
systems occupying 41.92% in Patnitola Upazila to 79.10% in Niamatpur Upazila i.e.
the land remains fallow in two seasons in Rabi and Pre-kharif and Kharif due to
scarcity of water although the region suffers from moderate to high level of food
insecurity. Evidences indicate that productivity of crops under good managenent is
highly profitable overcoming the stress condition of drought. Under the present
circumstanes the productivity of the cropping patterns can be raised by increasing
the water holding capacity of soil by addition of organic matter, use of organic,
inorganic and chemical mulch, crop residues, cowdung, compost, water
saving/drought tolerant crops, changing cropping pattern structure by introducing
crops in seasonal fallow period (s). In this respect comprehensive research and
development program should be undertaken by involving interdisciplinary team
aiming at overall development of cropping systems of drought prone area of
Bangladesh.
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(Livestock Development in Bangladesh: Combating the Impacts of High
Temperature and Land Degradation)

©. (13 Tewper 297y 2
Summary

Bangladesh is a developing country where about 70% people live in the rural areas
and around 40% of them are lying below poverty line {(MoEF, 2099). Most of the
rural people depend mainly on agriculture, which includes crop, livestock and
fisheries. In Bangladesh, livestock is the second largest sector after fisheries to
meet the national protein demand (BARC, 2011). However, it is unfortunate that
the livestock is under threat due to drastic climate change. Recent studies show
that global temperature increased from 1% to 1.5° Celsius during the last 30-50
years and it is predicted that the average global temperature my rise up to 4°
Celsius by the end of this century (IFAD, 2010). There are many reasons for the
increase of temperature. Soil erosion, deforestation, heavy emission of CO2 or
green house gas, industrialization, urbanization, population pressure, burning of
fossil fuel etc are responsible for global warming.

Climate change is expressed in the form of repeated cyclones, rising sea level,
flood, drought, deforestation, rising temperature, low precipitation and other
environmental hazards, leaving a negative impact on the overall process of our
national development. Livestock also suffers severely due to climate change that
results in high temperature, seasonal variability, disease incidence, low availability
of fodders, low soil fertility, excessive soil erosion all having direct bearings on
livestock production. Keeping this in view, the Bangladesh Livestock Research Insti-
tute (BLRI) has taken a number of short, mid and long term programs/ projects/
policy actions in line with the vision 2021 to attain the research and development
goals in livestock and poultry and to mitigate the effects of climate change. BLRI
recently developed a good number of breeds and varieties along with a series of
improved management technologies, which include a commercial layer chicken
strain, development of dairy and cattle breed, saline tolerant fodder varieties,
feeding system for sheep and buffalos in delta areas, fodder production model and
preservation technique, deworming model and so on. It is suggested to further
strengthen the research capability of BLRI for continuous development and trans-
fer of environment and zone-friendly poultry and livestock technologies to cope
with the changing climate and related stresses.
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(Fisheries Culture in Bangladesh: Combating Climate Change Impacts)

TS Si0Ed °, ©, Gt qeiesid o ¥ 8 &, oI, e agwe ©
Summary

Fisheries sector assumes a unigue status in Bangladesh. It has been playing a very
significant role and deserves potential for future development in the agrarian
economy of Bangladesh. Diversified fisheries ecosystems and fishing-based liveli-
hoods are subjected to a wide range of climate-related variability, from extreme
weather events such as- floods, droughts, changes in aguatic ecosystem structure
and productivity to changing patterns of diversity and abundance of fish stocks.
Human induced climate change is likely to cause major shifts in ocean system
productivity and surface freshwater availability. Global ocean circulation patterns,
sea level rise, changes in ocean salinity and pH, shifting coastal line and rise in
inland water, increase sea surface temperature and extreme event all together
would affect the enriched biological properties, diversity and distribution of
aquatic species. Climate related changes in agquaculture production system can
largely be grouped as: changes in air and inland water temperatures, changes in
solar radiation, changes in sea surface temperature, changes in other oceano-
graphic variables (currents, wind velocity and wave action etc.), sea level rise and
water stress. These changes will in turn create physiological (growth,
development, reproduction, disease), ecological (organic and inorganic cycles,
predation, ecosystem services) and operational (species selection, site selection,
sea cage technology) changes. Climate change impacted negatively on fish and
fisheries of Bangladesh. Fish habitats including spawning habitats in the rivers,
beels, haors and estuaries have been destroyed due to climate change.
Consequently fish species diversity, density and production have been changed
critically. Habitat restoration in the rivers, beels, haors and estuaries are urgently
needed to protect fish & fisheries of Bangladesh. Technology has to be developed
to cope with climate change effects.
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{Influence of Climate Change on Crops and Cropping Systems
in the Haor Areas of Sylhet Region)
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Summary

Effects of climate change on crops and cropping systems in the haor areas of Sylhet
region have been reviewed in the backdrop of variability in rainfall and its patterns,
temperature both maximum and minimum, humidity, duration of year-wise aver-
age rainy days etc. covering a period of about 15-20 years by using different
secondary and published data and also in references to climate change effects on
world and Bangladesh agriculture. At the same time, land utilization pattern and
major crops and cropping patterns of Sylhet region have been presented in order
that possible consequences of climate change can be focused and some remedial
measures be suggested. It was observed that ground water table was declining
moderately @ 0.1 - 0.5 m/yr in North-Eastern areas i.e., in Sylhet region. Summer
and monsoon rainfalls showed increasing trends, while winter and critical period
rainfalls had decreasing trends. Sylhet region exhibited an increasing trend in
mean annual temperatures by + 0.13°C and + 0.26% C per decade (equivalent to
+1.33 and +2.64°% C per century) for data periods of 1948-2010 and 1980-2010
respectively. Recent data on total cultivable land of Sylhet division revealed that
28.7%, 27.0% and 11.7% land remained fallow during the Rabi, Kharif-1 and Khar-
if-1l seasons respectively, thus it recorded the lowest cropping intensity compared
to other parts of the country. Various factors like scarcity of surface and irrigation
water in Boro season, flash flood, lack of knowledge of farmers about new short
duration crop varieties, delay and shifting of rainfall and changes of temperature
due to climate change had been active behind such low performance. More land
can be brought under cultivation by introducing short duration and submer-
gence-resistant rice varieties, high value vegetables, summer vegetables, capsi-
cum, sweet corn, summer bean, French bean with export potential, and low water
absorbing crops like wheat, pulse and oils and maize. Side by side Rice cum Fish
culture system and culture of spices and medicinal crops can be introduced
through ‘On Farm Research Basis’. Agriculture mechanization, cold storage, and
establishment of an agro-based industry and marketing network can enhance
agriculture production in the upcoming climate change.
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(Existing Cropping Systems and Future Recommendations for Adaptation to
Climate Change in Southern and South-Western Regions of Bangladesh)

T, GIt, i = 2

Summary
Bangladesh is recognized worldwide as the most vulnerable country to climate
change. The anticipated climate change impacts are salinity, sea level rise, flood-
ing, drought, extreme weather condition, erratic rainfall, cyclone (like SIDR, Aila,
Mahasen) and storm surges, which are considered as the major constraints for
sustaining agricultural production particularly in the southern and south-western
regions of Bangladesh. Therefore, the region that once deemed as ‘Granary of
Bengal’, has now turned to be a low productive agricultural region in the country.
The land types of these regions are mainly medium high to low. The medium low
and low type of lands remain under submerged condition in almost every year
(generally during June-October) due to tidal water or rainfall in monsoon season
that are not utilized for crop production. Increase of salinity in soil and water, lack
of suitable variety/technology and irrigation water also restrict the crop produc-
tion. The total cultivable land areas in Barisal, Faridpur and Khulna regions are
mostly double-crop type and they stand at 46%, 84% and 35% respectively in Bari-
sal, Faridpur and Khulna regions, while triple-crop areas are only 26%, 29% and
13%, respectively. The cropping intensities for these regions are very low, which
are only 206%, 202% and 158% respectively. Therefore, proper attention must be
given to develop and introduce climate-friendly suitable technologies for enhanc-
ing agricultural production. Out of 2.86 million hectares of coastal and off-shore
lands about 1.056 million ha of arable lands are affected by varying degrees of
salinity. However, lands affected by salinity in southern and south-western regions
are about 0.84 million hectare. Apart from soil salinity, varying degrees of water
salinity also exist in the rivers. Lands affected by tidal flooding and soil and water
salinity attribute remarkable negative impacts on cropping systems, even to some
extent on the rural livellhoods. The salinity causes unfavorable environment and
hydrological situation restricting the normal crop production throughout the year
and very few crops/cultivars can survive or produce economic yield in severe
saline soils. Therefore, introduction of saline tolerant varieties are necessary in the
areas for combating the adverse impacts of climate change. The tidal flooding
dominates the overall cropping systems in southern and southwest regions.

Although the crops within the polder (embankment for water control) are safe but
the standing crops outside the polder are damaged severely by tidal water. Never-
theless, indiscrimnate use of chemical fertilizers and pesticides, short winter dura-
tion, cyclone and tidal wave and so on incur lower productivity of crop and also
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cause the degradation of soil and environment. The cropping systems of southern
and south-western regions (Barisal, Faridpur and Khulna regions) reveal that
Boro-Fallow-T.aman, Boro-Fallow-Fallow, Fallow-Fallow-T. aman, Fallow - T. aus - T.
aman, and Grasspea - T. aus - T. aman cropping patterns cover the major propor-
tion of land. Therefore, a remarkable amount of land remains fallow under rice
based cropping systems. Lack of appropriate agricultural technology and planning
resulted in further deterioration of the situation. The season-wise total fallow land
in Barisal region is 0.72 million hectare, which is 31% of the total cultivable land.
However, fallow lands in Faridpur and Khulna regions are 0.42 million ha (28.09%)
and 0.35 million ha (38.83%), respectively. The Research Institutions under Nation-
al Agricultural Research System (NARS) of Bangladesh have so far developed a
number of modern commodity & non-commodity technologies. Apart from these,
the local people have also developed a good number of environment-friendly
innovative technologies (e.g. floating vegetable garden, sorjan, pit culture, etc.)
that could be introduced and disseminated under the existing cropping systems in
similar ecosystems. The agricultural research and development programs should,
therefore, be so redesigned as to take up a series of climate-friendly and loca-
tion-specific technologies that will help improve the food security situation as well
as the conservation of natural resources of the southern and south-western
regions of Bangladesh.
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We are now in a position where we must not only manage our crop plants, our domestic anirmals,
our fisheries, forests and range lands, but the whole globe is in our care, ready or not, competent
or not. We are affecting the atmosphere, the oceans, the forests, reinforests, deserts and even
the climate. We are woefully unprepared for this awesome responsibility.

- Jack R Harlan
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(Forest Conservation for combating desertification)
Ffaw Sfee w2

Summary

Scarcity of water is one of the main causes of desertification. Though Bangladesh
has average rainfall of about 2000 mm except Rajshahi Division where rainfall is
little over 1500 mm, still rainy season is limited to May-July. Because of intensive
tree plantation activities in Rajshahi Division over last few decades, the fear of
desertification in Rajshahi does not exist anymore. Rivers in Rajshahi also provides
water in lean period. In Chittagong Hill Tracts, having no rivers around, the only
source of water for the local people is the natural forests. Due to rapid deforesta-
tion of the area, the water availability in the stream reduced significantly. Realizing
the problem, the indigenous communities had been conserving small patches of
common forests also called reserve, as natural forests as a sustainable source of
water and natural resources. They settle around such community conserved area
or reserve. There are more than 300 such community reserves, which are also
under threat due to increasing population and conversion of such land into shifting
cultivation land. Arannayk Foundation has been promoting conservation of such
community conserved areas in Chittagong Hill Tracts to ensure sustained supply of
water and avert desertification in the area. In some areas, water is distributed to
village cluster using gravitational flow system. The water thus distributed is used
for drinking and homestead vegetable cultivation. Highly degraded hills are
restored through planting local tree species. Such restoration initiatives started
conserving water within five years.
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(Application of Organic Manures and Bio-fertilizers to Combat Drought and
Land Degradation)

T, G, @, WE *

Summary

The beneficial effects of using organic manures (viz. green manure, crop residues,
compost farmyard manure, city and household wastes) and bio-fertilizers (viz.
Rhizobium inoculants, blue green algae, phosphate mineralizing microorganisms,
compost cultures etc.) in improving the physico-chemical and organic qualities of
soil have long been proven in Bangladesh, specially in drought prone area. The
paper highlights the field trials of different organic resources pin-pointing the
problems faced in the use and dissemination of the technologies. Inconsistent
field response, lack of simple method of application, non-availability and poor
quality of organic/microbial products and lack of adequate demonstration and
awareness program have been identified as the major constraints in popularizing
their use at farm level. Establishment of bio-fertilizer manufacturing plant,
adequate dissemination and awareness program and integrated use of bio-fertiliz-
er, organic manure and chemical fertilizer are suggested to extract maximum
benefits from these technologies in the improvement of soil fertility and increased
and enhanced use of drought prone area with full potential to ensure food securi-
ty of the country.
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