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Workshop on Application of AIG Modules

Introduction

The workshop on the Application of AIG Modules was organized by Integrated Protected Area
Co-Management (IPAC) Project under the Ministry of Environment and Forests and Ministry of
Fisheries and Livestock on 18 October 2009 at the main conference room of the Forest
Department. This project is being funded by USAID.

The program was opened by Mr. Kazi M. A. Hashem, Capacity Building Specialist, IPAC and
the presenters were introduced by Dr. Z. Karim, Senior Policy and Institutions Advisor, IPAC.
Four specialists, Dr. M. A Quayyum, Ex-CSO, OFRD, BARI; Mr. Md. Shafiqul Islam, Fisheries
Specialist, ATTP: Dr. Sharif Ahmed Chowdhury, Livestock Specialist PKSF: and Dr. Saleh
Ahmed Business Development Services Specialist, Hortex Foundation presented during the
workshop on various options of alternative income generation activities. Later, Rezaul Karim,
Project Manager, [IUCN, Sunamganj presented on Community Based Sustainable Management
of Tanguar Haor.

Objectives of the Workshop

The main objective of the AIG Module workshop was to review the most promising technical
packages and proven “best practices” for income generation that can be promoted by IPAC to
increase socio-economic benefits for people living in the PA landscapes.

AIG modules and approaches in fisheries and aquaculture; horticulture, tree crops and
agroforestry; sustainable agriculture including irrigated crops and other AIG modules that have
the potential to provide cost-effective means to increase natural resource productivity and local
incomes from improved and sustainable rural production systems linked to PA conservation were
discussed during the workshop.



Program Proceedings

The program schedule below provides the topics that were discussed during the workshop:

Time Events/Lecture Topics Resource Persons

9:30-10:00 Participant registration and review of documentation Kazi M. A. Hashem, IPAC
Capacity Building Specialist

10:00-10:10 Welcome and introductions Bob Winterbottom, IPAC
Chief of Party

10:10-10:30 Background and brief on the Technology Modules Dr. Z. Karim, IPAC Senior
Policy and Institutions
Advisor

10:30-11:00 Crops and Forestry related AIG Modules Dr. M.A. Quayyum, Ex-
CSO, OFRD, BARI

11:00-11:30 Livestock and Poultry related AIG Module Dr.Sharif Ahmed
Chowdhury, Livestock
Specialist PKSF.

11:30-12:00 Fisheries and Aquaculture Modules Md. Shafiqul Islam, Fisheries
Specialist, ATTP.

12:00-12:30 AIG Entrepreneurship Development. Dr. Saleh Ahmed Business

Development Services
Specialist, Hortex

Foundation
12:30-12:45 Experience of IUCN in supporting AIG linked to Rezaul Karim, Project
conservation and co-management: support for low lift | Manager, Community Based
pumps, power tillers, fishing gear, sewing machines Sustainable Management of
Tanguar Haor, TUCN,
Sunamgonj
12:45-1:00 Commentary and contributions: IPAC Partners and Oasis, WorldFish, Arannayk
Cluster teams Foundation, Cluster Field
Staff
1:00-1:30 Lunch & Prayer Break
1:30-1:45 General Discussion
1:45-2:00 Final remarks and closing — GoB Representatives DoE, DoF, FD

Mr. Bob Winterbottom, Chief of Party, IPAC

At first, Mr. Winterbottom welcomed the Forest Department, Department of Fisheries, other
resource persons and organizations to the workshop. He said that IPAC has been benefiting
people through conservation and landscape management. Awareness raising and giving a voice
to people were not enough to provide people with livelihood, and thus AIGA is very important.
To do this, the following things need to be done:

e Strengthen Value Chain and economic incentives

e Facilitate marketing
e Develop private sector- bamboo, fish, nursery and eco-tourism.

Dr. Z. Karim, Senior Policy and Institutions Advisor, IPAC

Dr. Karim discussed the objectives of the workshop. He mentioned the workshop will:



e Review the most promising income package to increase socio-economic condition of
people living in the PAs and

e Discuss the AIG modules and approaches in fisheries in fisheries and aquaculture

Crops and Forestry related AIG Modules

Dr. M.A. Quayyum, Ex-CSO, OFRD, BARI.

Dr. Quayyum said that the coastal regions of Bangladesh was vulnerable to Climate Change and
mainly affected due to land degradation, siltation, erosion etc. Thirty percent of the net cultivable
area is in the coastal belt, and that agricultural crops are vulnerable to climate change events.
The AIGAs in such vulnerable areas should focus on:

e Homestead production because of protein deficiency.

e Medicinal plants-aloe vera syn. Aloe barbadenisis miller; shatmuli: asperagus
racemosus.

e Grove management of Bamboo.

e Vegetables and fruit production by sorjan method.

¢ Grow BRRI-47 in saline areas.

e Crop diversification- conjunctive use of surface and groundwater irrigation.

Please refer Annex-1 for further details

Livestock and Poultry related AIG Module

Dr.Sharif Ahmed Chowdhury, Livestock Specialist, PKSF.

Dr. Chowdhury started his presentation on how goats can be a good mode of income for local
people. Below are some of the points highlighted by him:

Black Bengal Goat and its Productivity

e Highly prolific
e Produces at least '% liters of milk per day
e Semi-intensive rearing required

e Avoid choosing goats from the market



e No separate housing required
e (Can be kept in mosquito nets

e Provide adequate water and food to the baby goat since its growth decreases right after it
stops feeding on milk

¢ Intensive technique- without allowing the goat to go outside

e Enrich hay with urea and vitamins to feed the goats (UMS-urea, molasses and straw)
e Increase growth rate by providing proper food to the mother

e Feed resources: algae water, green grasses, tree leaves.

Sheep Farming

This particular rearing has more business potential than goat farming. Its market demand (20%)
is also good. He described the process along with what food can be provided to the sheep. Some
of the points mentioned by him are:

e Food- green grasses, tree leaves, algae, straw, molasses, urea etc

e Vaccinate for Ecthyma and FDM every three months
e Methane emission- relatively less.

Cattle Fattening

This requires intensive management. The sizes of cows vary in different parts of Bangladesh. For
example: It is smaller in Rangpur and bigger in Chittagong. Some of the points mentioned during
this presentation:

e Choose three-four year old cows.

e Farmers can use the room they live in for cow rearing. This provides more security from
thieves.

e Deworming needs to be done in accordance to the cow’s body weight.

Duck Farming

There are different species of ducks in our country. In semi intensive form of rearing:
¢ FEight-nine months old ducks can be chosen.

e Need to provide proper ventilation.

Ducks have poor digestive system, and its excreta produces ammonia. It needs proper health care
from plague and cholera.



Ducks need to be kept tied between four-eight a.m. because it lays eggs during that time. They
should not be allowed to mix with other ducks because they could be carriers of avian influenza.
In general, ducks have no environmental threats.

A question and answer session was held after this presentation

Suggestions/Recommendations made during the Question and Answer
session:

e Use techniques where spaces around a house can be used for homestead farming. No
extra land is required for this.

e Urea does not have adverse effect on humans through the cows. Cows have fibrous
stomachs, and can digest food very well. It breaks down its food, and needs nitrogen to
break down its microbes. The urea gets converted to Ammonia and the cow digests it as
protein.

e Algae feeding ensure required amount of vitamins and minerals to the animals. The
production cost is negligible. Bengal goats and sheep can be fed hay only.

e Use cost effective technology, and if needed do not allow cattle to move around. Cows
can be destructive if allowed to move around.

e Goats and sheep may be a faster income generating source.

Please Refer to Annex-2 for further details

Fisheries and Aquaculture Modules

Md. Shafiqul Islam, Fisheries Specialist, ATTP:

At first, he explained the different types of wetlands, and expected fish characteristics from this
culture. He also divided the farmers into three groups:
e Rich: owns a form of water body (dighee, pond) and has enough money.

e Middle: owns a form of water body (pond) and money.
e Poor: does not own water body or very small pond.

Mr. Islam suggested five technologies that can be used in agro-forestry area. They are:
e Carp Golda Mixed culture in Perennial pond (Annex-3a).

e Culture Technology of Shing (Heteropneuestes fossilis) in pond (Annex-3b).

e Culture of Thai Koi in pond (Annex 3c).



e GIFT-Tilapia in Cage
e Hapa Breeding Technology of GIFT-Tilapia (Annex-3d).
Please refer to Annex-3 for more details and please refer to Annex-3e for additional information

on Cage Culture practice and Annex-3f for the presentation delivered by Mr. Md. Shafiqul Islam.

AlIG Entrepreneurship Development

Dr. Saleh Ahmed, Business Development Services Specialist, Hortex
Foundation.

Mr. Ahmed mainly presented on how to develop business by making banana chips, tomato
ketchup, pickles and medical plants. He also provided materials on other possible alternate
income sources to the participants. They are listed below:

e Banana Chips Production and Business (Annex 4a)

e Tomato Ketchup Production and Business (Annex 4b)
e Achar, chatni and sauce preparation and preservation (Annex 4c)
e Calfrearing (Annex 4d)
e Goat rearing (Annex 4e)
e Duck rearing (Annex 4f)
e Gift tilapia rearing (Annex 4g)
e Medicinal Plants Cultivation (Annex 4f)
The question and answer session took place again after Dr. Ahmed’s presentation.

Recommendations:

e High production in fish culture- two times per year.

e Fencing is must to restrict snakes.

e Keep water pollution free in case of Telapia and Thai koi production.

e Need cost effective techniques (low cost) with short term production.

e Need to know about the process of getting trade license in case of small farmers.

e Need to learn about the quality of seed and fish fry.

10



e Farmers with farms can farm shorputi
e Details of the codes to process fish, type of materials, preservatives need to be used.
e Include BSTI information.

Mr. Z. Karim said, “If 10 farmers were selected, each of their crop production would vary.
Therefore, we need to learn from the field, and pass on the message. We need to develop
techniques, and mobilize communities. There are industries like Pran and ACI who work with the
poor. Therefore, BSTI is not the only option. The poor can create a network with these
industries.”

Experience of IUCN in supporting AIG linked to conservation and co-
management: support for low lift pumps, power tillers, fishing gear,
sewing machines

Rezaul Karim, Project Manager, Community Based Sustainable Management of
Tanguar Haor, IUCN, Sunamgonj.

Mr. Karim discussed about [IUCN’s experience in supporting AIG for people living near Tanguar
Haor. IUCN has helped the local people to form self run committees. These groups use their own
money for AIGA. Out of 88 villages, 48 villages have committees. [UCN had targeted the
underprivileged stakeholders to introduce the collective farming system.

Major Highlights of Commentary and Contributions: IPAC Partners and

Cluster team
Dr. Giasuddin Khan, Technical Coordinator, WorldFish Center: Out of all the

technologies available, some are good for IPAC. However, IPAC still needs to find out suitable
AIGs f.0or local communities in and around the PAs.

Kazi M. A. Hashem, Capacity Building Specialist, IPAC: To make conservation successful,
AIG is required. We do not need to select all the options presented. Our concept is creation of
value chain, and we can introduce their suggestions.

Mr. Christopher Bijoy Sarker, Oasis: There are modules already created for bamboo, and
some more AlGs can be selected from the workshop.

Center for Natural Resource Management (CNRS): This workshop has helped us to
learn, and we can incorporate the lessons while implementing our activities.

Project Coordinator, Caritas: Income generating activities is important for forest

dependent people. It's important to deduce which technology they actually need, and the
demand for the goods that they produce.

11



Mr. Goutam Biswas, CODEC: We need to figure out which AIG is required in which area. It
is a challenge for us to figure out the effective AIG with respect to specific fields at low cost.

Another participant said, “The AIG need to be demonstrated at field level as well.”

Faruque Biswas, Site Coordinator, IPAC: Homestead farming is a big resource but it is
threatened. The techniques need to be improved. Big tree management is not there too. We
need to refine the modules for our areas.

Mr. Utpal Dutta, Governance Specialist, IPAC: We need to put forward nature
conservation first. Therefore, we need to be careful in the selection of AIGs so that it does
not have any other environmental impacts. More green ideas need to be introduced.

Ms. Nadira Khanam, Communication Specialist, IPAC: We need area wise intervention
and figure out which product will go in which market-locally and internationally.

Action for Enterprises: It has been interesting to see how small chains can be made within
value chains. You need to relate the information gathered today to the private sector.

Mr. Roger, Marketing Development and Livelihood: More focus needs to be put on
wildlife and nature. To make the initiative sustainable, the focus should not be only from an
environment point of view, it should be economically focused too. It must be ensured that
the extreme poor are included. Some of the components to consider: environmental
sustainability and business; certification of business; and fair trade of organic products for
international market.He also suggested doing carbon auditing, and showing the AIG users
how to use low carbon processes.

Mr. Bill Collis, Regional Director, WorldFish Center: Projects are for short duration, and

we are looking for impacts within a short time. We need to do things that are easy for
people to adapt. Choices need to be made based on market.

12



Concluding Remarks

Syed Ali Azher, Resident Director, Department of Fisheries: Suggestions made by Dr.
Quayyum and Mr. Islam are suitable for farmers. We have a challenge on food security and
poverty. The three departments are directly engaged in production.

Department of Environment: Biodiversity is facing problems for introducing non local
species. Our target should be to look out for them.

Afrin Akter, Department of Environment: The wetlands especially in Kaliakoir, Gazipur
are highly polluted. That area needs to be focused especially with AIG. More attention from
IPAC is needed there.

Dr. Ram A. Sharma, Acting Chief of Party: We have five years of experience from
Nishorgo Support Project (NSP) and years of experience from Management of Aquatic and
Community Husbandry (MACH) project. There were 15 AIGs under NSP and around 40
under MACH.
His other suggestions are:

e Take ideas from IUCN. They are not providing any capital to implement AIG

activities.

e Already six value chains have been selected. At least choose and implement two of
them.

Forest Department: Find out about other AIG sources. Analytical tools need to be
provided at field level. The objective of AIG should be able to make people change their
track from forest destruction by providing alternate income sources. More linkages need to
be produced with different organizations. Develop human resources by training and
education.

Mr. Sheikh Mizanur Rahman, Deputy Chief Conservator of Forests, Forest
Department: It is difficult to manage forest resources because of high population pressure.
We want to protect our forests. In Tanguar haor, if the fishermen have enough fish
resources, then it can be conserved. This is why the community is ensuring it there.

Unless AIG is provided to local forest dependent people, the forest resources will get
affected. We need to put more emphasis on indigenous knowledge rather than introducing
new technologies. More focus needs to be put on other factors such as biodiversity and
other environmental attributes to attain sustainable development.

Professor Z. Karim: He thanked all the participants, resource persons, partners and
government departments. He suggested:
e Consider all the proposed techniques and assess through feedback mechanisms.

Then a manual can be produced.

13



¢ Nothing is sustainable without additional income. Provide it to people while trying
to conserve biodiversity

For the last 30 years, the land resources etc have been decreasing. Demonstration to bring
in changes is very important, and so let us takes the steps further.

14



Annex-1

Crops and Forestry Related AIG Modules

Dr. M. A Quayyum

Geographically Bangladesh is highly vulnerable to climate change. In particular, impacts, of
climate variability on the agriculture and consequences on different other sectors are already
evident in the drought prone area and coastal regions. The agriculture and foresty sectors in the
High Barind Tract (HBT) and southern coastal region are very likely to face significant yield
reduction in future due to climate change. Global circulation model results revealed that because
of higher temperature and water stress due to heat would result in decline in vegetation and
agricultural production especially in the drought affected area while the coastal region would
suffer from increased degradation of land, salinity intrusion, river bank erosion, siltation, water
logging, tidal surge and floods.

Salinity causes unfavorable environment and hydrological situation restricting the normal crop
production throughout the year (Amin et al. 2008) and few crops/cultivars could survive in
severe saline soils. In Bangladesh, more than 30% of net cultivable area is in the coastal belt of
which about 0.833 million hectares (m ha) of saline soils (Karim and Igbal 2001) and already
increased up to 1.2 m ha. Salinity gradually increased from eastern coastal belt to western coastal
belt mainly due to very low flow of upstream water of the Ganges and its tributaries during
November to May because of commissioning of disastrous Farraka Barrage on the Ganges in the
West Bengal of India since 1974. The coastal area of Bangladesh has less cropping intensity due
to rise of salinity during dry season and other constraints such as, river erosion, flood, poor
drainage condition, heavy clay basin, scarcity of irrigation water, low soil fertility status,
exposure to cyclone storm surges, risk of early and late rainfall. (Brammer 1999). With the
intrusion of strong saline water production of different crops, fruit trees, are seriously affected as
a result livelihood and economy of farmers of those area are seriously hampered. Moreover,
Global Circulation Model results revealed that due to rise of temperature, drought and
salinity/cyclone/storm surge in Bangladesh could increase in an alarming rate in the near future.
Impact on agriculture

e Agricultural crops are highly vulnerable to climate events

floods

Occurrence of droughts (kharif | and later part of kharif Il and rabi)

Emissions of nitrous oxide, carbon monoxide and nitrogen oxides from agril. residues
Excessive emission of methane gas has been contributing to the global warming

The residual effects of climate changes have been destroying the content of organic
matter in the soil and also the protein sources.

YV VVYVYVY

Some of the alternative income generating modules for vulnerable areas are furnished below;

a. Homestead Vegetable Production Modules Round the Year

» Optimization of homestead land use

15



» Availability of vegetable round the year

» Utilization of women and child labour

» Adequate supply of vitamin A and C

» Also supply of good quantity of iron, calcium and thiamin.

* Former Chief Scientific Officer, On Farm Research Division, BARI, Gazipur

Goyeshpur Model
Open land bed Rabi Kharif I Kharif 11
Bed 1 . Radish - Stem Amaranth - Indian spinach
Bed 2 : Cabbage - Brinjal - Red amaranth
Bed 3 : Tomato + Spinach — Okra - Datashak
Roof :  Bottle gourd - Wax gourd
Trellis : Bottle gourd -  sweet gourd
Tree support : country bean - Yard long bean
Partial shady area : a. Elephant foot yam

b. Leaf aroid (moulobi kachu)

c¢. Turmeric d. Perennial chilli,
Marshy land . Pani kachu
Fence . Bitter gourd - Yard long bean -Bitter gourd
Homestead boundary . a. Papaya (3-5 plant)

b. Guava (1-2 plant)

c. Lemon (1-2 plant)
Back yard/waste land :  Plantain Banana (1-2 plant)

Per Homestead Vegetables yield and Income:

Nitches: Yield (Kg) Net Income (Tk.)
a) Open space : 219 847
b) Vine : 330 1264
c)Shady places: 84 282
d) Papaya 112 379
Total 745 2772

b. Aroid Production

Aroids are highly nutritious vegetables. The widely grown varieties of aroids are popularly
known as panikachu (Latiraj) and Mukhi kachu (Bilashi). Panikachu (Latiraj) gores even when
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there is standing water, but Mukhi kachu (Bilashi) grows well only in well-drained soils with
reasonable amount of moisture.

Among the different varieties, Panikachu (Latiraj) and Mukhi Kachu contributes 80% of total
aroid production. BARI developed 2 high yielding varieties viz.: Latiraj (Panikachu) and Bilashi
(Mukhi Kachu). Latiraj is a stolon producing panikachu and Bilashi is a cormel producing Mukhi
Kachu.

Bilashi (Mukhi Kachu)

Bilashi is an important and high yielding Mukhi Kachu. Bilashi plant is tall and upright plant,
deep green in colour .The cormels are bold and 6-8 cm in length with smooth whitish skin.It
becomes soft uniformely after boiling.

Soils: Sady loam with good drainge facilities

Planting time: February- April

Seed rate  :450-600gkg/ha

Planting distance: Single row; 60cmx45cm, Double row; 75cmx60 cm

Planting method;Plantig is usually made on flat land and then ridging along the rows after 40-45
and 90-100 DAP

Fertilizers: Cowdung 5-10 ton/ha, Urea-TSP-MP 150-125-175Kg/ha

Top dressed urea; 2 imes,40-45 and 90-100 DAP, other fertilizers as basal

Irrigation: 2-3 times depending upon soil moisture

Weeding : Weed free upto 40-45 DAP

Earthing up: 2 times after top dressing

Harvesting: September- October 180-200 days

Yield : 25-30 ton/ha

Cost of cultivation: Tk.52000/ha

Gross return Tk.175000/ha

Net return Tk.123000/ha

c¢. Production practices technology of Turmeric (var.BARI Holud- 3)
It looks shiny yellow colour
Rhizome size big.
Crop duration 270-280 days.
High yielding with per hectare yield 25-30 ton
= Seed Rate (kg/ha) :200-250 kg/bigha
= Time of planting: Mid April — Mid May
* Planting method: Rhizome should be shown in line and placed 5-7 can depth
Spacing: Line to line: 50cm, Rhizome to rhizome: 25¢m

Fertilizer : 25-24-22-15 Urea, TSP, MP and Gypsum Kg/ha
Method & time of application:

50% Urea and other fertilizers should be well mixed soil at the time of final land preparation.
Remaining urea needs to be applied as top dressed 80 and 110 DAP in between rows of turmeric
by spade

= No. and time of weeding/mulching/ earthing up:
Weeds should be free. Earthing up should be done when plant height 15-20cm
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= No. and time of irrigation:
Light irrigation may be given depending upon soil moisture

Plant protection measures, if necessary
Rhizome rot is serious diseases for turmeric. Rhidonil gold (0.2%) can be
sprayed for controlling the diseases.
= Curative plant protection measures (if necessary)
Ridomil (0.2%), Diethen M-45 (0.2%) should be sprayed 2 g/L at an interval of 7-10
days

Expected yield (ton/bigha)
= Turmeric (Green) : 4-5 ton/bigha
=  Turmeric (Dry) :0.80-1.0 ton/bigha

Estimated Cost :Tk. 12850/-
Return :Tk. 60000/-
Net-Benefit :Tk. 47150/-

d. Technology on Jujube (Variety BAU Kul-1)
This variety can be grown all over Bangladesh. Fruits are available in every year.
Characteristics of the variety

Each weight of the fruit 90-149gm
Generally sweetness 13-18 but 18-21 for BAU Kul-1
Weight of seed 100gm 3-5gm
Edible parts 95-97
Vitamin C Mgm/100gm 44.93
Total Sugar 11.01
TSS Brix 20.53
pH 4.48
Fruits availability September- October but matured in January- February
Transplanting of seedlings May-June
Soil type Loamy soil with organic matter is suitable but it can be

in all type of soil for commercial purpose. Irrigation
may be in drought season and well drainage system
in rainy season Organic and inorganic fertilizers
should be given before and after rainy season.

Planting system Hexagonal, 950-1000 seedlings/ha
Timing of fruit 6 months after planting of seedlings first time
Fruit yield 5-10 Kg/tree in o year and yield increased 40-50 Kg/year

e. Forest related technologies

Commercially important medicinal plants are:
= Aloe vera (Gritokumari)
= Asparagus recemosus (shatamuli)
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Withania somnifera (ashwagandha)
Ocimum sanctum (Tulshi),

Andrographis peniculata (Kalomegh) and
Embilica officinalis (Amloki).

Production practices of two medicinal plants:
i) Aloe vera Lin Syn. Aloe barbadensis Miller (Gritokumari)
The current global turnover of raw aloe leaves amounts up to US$ 70-90 million dollars,

which is expected to grow at a rate of 35% in the next five years.
Propagation Method - Root suckers planted in ridges
Planting Material Requirement Per Acre - 5000

Spacing - Plant to plant 30 — 45 cm and row to row — 60 cm
Sowing Period - June - July (monsoon)

Harvesting Period - After 12-18 months

Manures & Fertilizers - FYM ( 5-10 Tons/Acre)

Useful Part- Leaves

Yield Per Acre - 20 ton/acre

Economics - Cost per acre - Tk. 75,000 and profit Tk. 60,000

ii) Asparagus racemosus WILLD (Shatamuli)

Part used: Tuberous Root

Cultivation practice:

Seeds sown in April in raised beds at 5 cm apart

to facilitate decay of its hard seed coat by the time monsoon

Germination starts in 8 to 10 days after first shower

Seedlings are transplanted on ridges at 60 x 60 cm apart and provided bamboo stakes
when the plants attained a height of 45 cm

Vegetative propagation from rhizome is also possible

Harvesting:

Roots harvested after 40 months in winter and peeled off with the help of sharp knife
immediately

Yield and income:

2.5 kg fresh weight per plant after 40 months and 5-7 tons/hectare dry roots.
Expenditure per ha Tk. 15,000/-

Return per ha Tk. 50,000/-

Net income per ha Tk. 35,000/-

f. Grove management of Bamboo

Rural people depend on bamboo for housing and other purposes

30.1 M culms are used per year for urban housing

Pulp and paper industry consumes 50.1 M culms per year

45,000 cottage industries consume 46 M culms per year

An additional 4.0 M culms are needed for transport and construction

BFRI has developed simple techniques for rapid propagation and grove management,
extension of which can double production of bamboo within 10-15 years

Bamboo grove management:

Thinning and cleaning
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Digging out of old-dead stumps and dressing with soil
Fertilizer application

Irrigation and mulching

Disease management

Harvesting

Thinning and Cleaning

Remove diseased shoots, undesired congested culms, debris, cult branches and old rotten
leaves from the grove during Feb — Mar each year.

Burn up the remaining debris on the ground by mild (controlled) firing in order to kill
insects and fungi.

Harvest at least two-thirds of the matured culms from matured culms every year.

Dlgglng out of old-dead stumps and dressing with soil

Before emergence of new shoots takes place in bamboo clumps (April — May) dig out
old-dead stumps of previously harvested culms in order to make space for newly emerged
culms.

After removing the old-dead stumps and the sanitation firing, fill up the blank space with
new soil and compost.

Also top dress the grove with soil in blank spaces and on the periphery of clumps.

The dressing should be done with fertile soil collected preferably from pond bed. Soil
from a blight infested clump or from paddy field should not be used.

Fertilizer Application

If top-dressed with fertile soil with some added manure, no chemical fertilizer is
generally needed.
However, for better growth and yield of the culms, BFRI recommends that the following
fertilizers should be applied during April — May, after the soil dressing operation:

— 100-125 g Urea (per average sized grove)

— 50-60 g Muriate of Potash
The fertilizers should be applied in 50 cm wide and 60 cm deep furrow dug around the
clump. The furrow should be covered with soil after putting the fertilizers.
Fertilizer application should be followed by irrigation unless there is rainfall.

Irrigation and Mulching

Bamboo clumps, especially the first few years of new clumps, should be irrigated during
dry season (Jan — Feb).

Each clump may be irrigated with a few buckets of water at weekly or fortnightly interval
depending on the severity of the draught.

The base of the clumps should be mulched with water hyacinth or straw.

Disease Management

Village bamboos, particularly Bambusa balcooa, B. tulda and B. vulgaris, are often
affected by Bamboo blight (Sarocladium oryzae).

The phyto-sanitary measures, including controlled fire-burning of debris may help
minimize incidence of this disease.
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* In addition, spraying of ground soil with Dithane M-45 @ 20 g in 10 litre water is
recommended.

* The young shoots should be sprayed before they become one meter tall.

* In an affected area, this practice should be repeated continuously for 2-3 years

Harvesting

* Bamboo culms mature in 3 years. In new plantations, clumps are formed in 3 years and
harvesting starts from 6th year.

» Each year, al least two-thirds of the matured culms should be harvested from the matured
clumps

» The best time for harvesting bamboo is mid November — mid April, when starch content
in calms is minimal. No harvesting should be done during May — September (when new
shoots emerge).

* Harvesting of culms should be done in a manner that the remaining mature calms are
distributed throughout the clump.

* The culms should be cut just above the first node so that the stump can not hold rain
water and harbor insect-pests.

+ If the calms are with profuse branching, the lower branches should be removed before
cutting the calms. The cut branches should be removed from the grove immediately after
the harvesting operation.

Benefit and Costs of Bamboo Grove Management

* A marginal farmer having 2-3 clumps of bamboo may need at best one hired labor for a
day for the soil dressing operation. The cost of material inputs would be about Tk. 50 —
70 . Thus the total expenditure would be around Tk.200 — 220.

* Under the stated management system, 6-8 culms may be harvested from each clump
every year.

* Thus even with 2 clumps of bamboo, 12-16 culms may be harvested every year, which
would earned Tk.720 — 960 (Tk 60/culm).

*  Without the management, the yield of bamboo may be at best half of the above.

g. Technologies for Coastal area
i. Vegetables and fruit cultivation by Sorjan method

Locations : Tidal flooded area of greater Patuakhali and Barisal area

Characteristics of the technology : Year round vegetables and fruit cultivation in the tidal
flooded area

Production guideline : Five raised beds of 10x4m at bottom and 10x2m at the top

with 1m height and 6 furrows on sunken beds of 10x1.23x1.23m in alternate arrangement.

Raised beds with soils excavated from the furrows.

Vegetable Cropping pattern for each bed as follows;

Kharif Rabi
Bed-1 Bed- Indian spinach Coriander/Tomato

E F- Ribbed gourd Country bean inner edge
Bed-2 Bed- Amaranthus/ Brinjal Lalsak/Cabbage
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E F- Snake gourd Country bean

Bed-3 Bed- Banana kangkong Banana lalsak/Brianjal
E F- Ribbed gourd Bitter gourd

Bed-4 Banana Snake gourd Banana lalsak/Brianjal
E F- Ribbed gourd Country bean

Bed-5 Bed- Banana kangkong Banana lalsak/Brianjal
E F- Ribbed gourd Country bean inner edge

Bitter gourd outer edge
Estimated cost Tk. 611/sqm
Estimated benefit Tk.289/sqm

h. BRRI dhan-47 technology for saline area :

BRRI released recently BRRI dhan-47 for saline tolerant variety in Boro season.
This variety can be grown upto salinity level 4ds/m. Crop duration 150-152 days.
Seed sowing in seed bed; 15 Nov.-15 Dec.

Seed rate (Kg/ha): 30

Time of transplanting: January

Seedling age Days: 35-45

Spacing Line to line 20cm, plant to plant 15cm

Seedling/hill 2-3

Fertilizers; 220-110-110-60 Kg/ha Urea, TSP,MP and Gypsum

Top dressed; 3 times (20-25, 40-45 and 55-60 DAT. All other fertilizer
to be applied as basal.

Weeding Field should be cleaned upto 55-60DAT

Irrigation Alternate wetting and drying method needs to be followed.

Water should be drained out after dough stage
Plant protection measures [PM

Harvesting Crop should be harvested when 80 rice ripen in the field
Grain yield 4.4-4.8 ton/ha

Seed storage 12-13 moisture

Cost of cultivation Tk.42800/ha

Gross return Tk. 106900/ha

Net return Tk. 64100/ha

i. Screening of crops/variety for saline areas
e Tolerance of rabi field crops to salinity is approximately as follows:
e Sweet potato > cowpea > groundnut > millets > soybean > triticale > mungbean > sesame
> barley > wheat > mustard

For vegetables, spices and fruits the ranking would look like this:
e Batishak > chilli > kangkong > garlic > indian spinach > okra > water melon > red
amaranth
e Besides these, improved crop management practices viz. raised bed with mulch,
mulching, minimum tillage, sorjan method etc. were also found to mitigate the challenges
of salinity and rise of temperature
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On the above fact, some of the following adaptation measures may be taken:

>

VVVYVYVVYYVY

Crop diversification (introduction of salt and drought tolerant variety for coastal and Drought
area)

Conjunctive use of surface and ground water irrigation

Change in fertilization techniques (deep placement of fertilizer, hole system etc.)

Coastal green belt forestry through GO-NGOs collaboration

Agro-forestry development

Homestead vegetable and agroforestry development

Community forest development through GO-NGOs partnership

Institutional adaptation

>

YV VY

YV V VY

Improved of agricultural extension services and proper linkage with farmers for adoption of new
technology for those area

Enhance training program and dissemination activities

Research and development of salinity and drought tolerant crops and high yielding varieties
Re-excavation of ponds/cannel in the vulnerable area

Change practices (cultural and other management practices such as tillage, sorjan, relay,
ICM/IPM/IPNS concept)

Expanded access to incentive for conservation agriculture

Guidelines to incorporate climate change in future planning.

Development of reserved /protected areas in different agro-ecological zones (coastal areas)
Co-operative social forestry support services with the involvement of vulnerable women and
men.
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Annex-2

Livestock and Poultry related AIG Module
Dr.Sharif Ahmed Chowdhury, Livestock Specialist, PKSF.
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2b. Sheep Farming
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Annex-3

Fisheries and Aquaculture Modules
Md. Shafiqul Islam, Fisheries Specialist, ATTP

3a. Carp Golda Mixed culture in Perennial pond
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3b. Culture Technology of Shing (Heteropneuestes fossilis) in pond
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3c. Culture of Thai Koi in pond
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3d. Hapa Breeding Technology of GIFT-Tilapia
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3e. Information on Fish Cage Culture
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3f. Presentation by Md. Shafiqul Islam
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To the Presentation
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Fisharies Specialist, ATTP

Twpes of Wet Land (According te Fologieal and
ivaecal chameberestics b

1. Marine : shallow bayvs. saltwater wetlands,
zmﬁﬂmmmm

= Quick growth
Amﬂawayﬂfpmwﬁm
o Interested to aupphnmtmﬁad
* Disease fmmunity
%ﬂﬂﬂ?w& Environmentaily friendly
+ Market Value
+ Tolerance in low Oxygen level

ved Techiology for this area
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Hapa Breeding Technology of GIFT
Tilapia

Advaniage

1. Noneed own water body

2 Fish and fingerling can produce at a ime
3. Ouality seed production

4. Low cost
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Annex-4

AIG Entrepreneurship Development

Dr. Saleh Ahmed, Business Development Services Specialist, Hortex Foundation.

4a. Banana Chips Production and Business
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4b. Tomato Ketchup Production and Business
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4c. Achar, chatni and sauce preparation and preservation
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4d. Calf Rearing
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4e. Goat Rearing
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4f. Duck Rearing
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