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Biodiversity Conservation and Response to Climate Variability at Community Level:
An Overview

It has lang been realised that alarming lsoued like vanishing biodiversity and the impacts of
climate change are concerns of the whole globe, There are a number of international agreemsants
[Multilateral Enviranmental Agreerments, MEAs), for example the Conventien an Biolegical
Diversity {CBLY) and United Mations Framewerk Convention on Climate Change (UMFCCO), in
place far sormatime now, accepted by almadt all countries af the warld, 1o tackle these upoets. An
increasing need for synergising these conventions is felt at the national, regional and global
lensals, The reasons are multifaceted. In maoat of the countries only one agency, like the Ministry aof
Envirgnment and Forest {MoEF) in Bangladesh, deals with all the MEAs. Further, issues like
awraiened, capacity bullding. education, cammunicatian, and technology transfer not only cut
across different relevant sectors, but alse between the conventions. Efficient coordination of
activities under the conventians will improwe the effectiveness of implementation af
compliances under the ME&s, on the one hand, and enhance fund wtilization efficacy, on the
othear. Such & synergistic approach is very much pertinent whan we talk sbout sustainatle uee af
biodiversity and conservation of associated traditional knowdedge in light of ciimate change
adaptation invalving lecal cormmunities.

Against  this backdrep, IWJCHN  Bangladesh has  implemented  the “Community-based
Irmplementation and Compliance of MEAS - Biodiversity related issues in linkage to climate
variability (CICMEA) praject with suppart from the UMEP and the UNLU for improving the role of
cammunities of Bangladesh for better understanding and effective implamentation of MEAL. The
initiative reviewed, assessed and wvalidated the rele of communities and community-Based
knowledge in effective implementation of CBD with specific focus on issues of ABS and
traditional knowledge, and also validatad the role of traditional knowladge and practices in
candervation and justainable use of biodiversity and adaptation to clirmate variability and climate
change.

At first, the initiative appraised the role of community identified in MEA-related national
documents, namaly the Maticnal Biodiversity Strategy and Action Plan (MB5AF) and the Mational
Adaptation Programme of Action (MABA, and identified the apporiunities to improve
communities’ participation in implermenting these strategies and action plans. Through
cansultations in different bio-ecological zomes! of the country, an attermpt was made to
understand communities” perception of biodiversity conservation and adaptation, and to
register the existing capacities and knowledge embedded within the local cammunities alang
with the gaps and limitations deterring sustainable environmental managament in Bangladash.
The infarmation gathered from these consultations weas utilized to develap printed
communication materials to enhance awareness among the local communities and stakeholders
at the grassraats level on their rele in Biodiversity conservation and adaptatian.

1 Nighat A, Husg SM). Ban, 5P Rera, SR, Khan, ASM {Edx) 2000, Bio-=cological 2omes of Bangladash. IUCH
Bargladesh Countrg Office. Dhaka, Bangladed, pp. <141,



Communities in the local consultations identified changes in the le<al climate and biodiversity,
and traditional or local approaches to climate change adaptation and conservation measures, &
key aobservation was that weather patterns are no longer as predictable as people felt they were
in the past (Tabde 1), This has had impacts on livelihoods dependent on agriculture as farmers
have not been able to pradict optimal tirmes to plant and hansest variows crops, and have suffered
lossas through advarse weather conditions, They alse noted lower agricultural productivity as a
rasult of phenamena such as salinity intrusion, erosion, water-lagging and abnormal rainfall,
Communities reported on various ways in which they were acting to safeguard livelihoods,
through advance and mixed cropping traditional practice and collective action (Table 2}, With
regard to changes in Biodiversity, the majority of observations related to agro-bicdiversity, and
reducticns in the numbers of lacal rice varieties and fish spacies,

Tabla 1, Pecple's parception en climate variabllity & dimate change, and consequences & impacts of
such phenomenan in seven bio-ecological zones®.

Bio-ecological zones 1 2 3 4 5 & 7
Climate change

Sheeter milder winters
Hotler wealher
Incressed slanms
Abrormal rainfal

Drawght conditions
Irereased kg

Hicgher waler ey
Fewet idenlifiable seaians
Incressed sillation

Soil eragion

Salinily intrusion

Lot o weater byl
L asyricuiliu ral prroc uetivity
Wiater kegging

Biodiversity

Festhuced lish catch

Raduced lih spedes

Deforestatian
Raduced varieties of rice

* Bi-eoological zores: 1 Coastal areas | Teknal, Satkhira, Hativa, Subamarchan; 2: Hll areas (Teknal, Bandarban, Bangamati,
Khagrachhail): 2 Floodpdain [Rangpue. Tangall, Mawabgan, Jesore, Bareall) & Bannd Tract {Dingpail; 5@ Mangrowse
[Kieabra); & Wetland [Haor basin: Kshoregan) Sunamogan|. Bebwam barpan, Chalan beel: Matore); 7 Peatlared [Gopalgan)
weptlamcis)




Tabde 2. Examples of major problems and challenges identified by communities of different regions
anvd lecal o traditienal remedies practiced by them.

N z ;_ -

Inia, Kishorgan| Cropping patierms red Shift in hareest fimes
matching current climale

Bhwagur, Tangall Improve soll quality / madsture Fanting shan | a type of grass) seeds o retain
mpisture and acl as arganic ferlilizes

Hatlya, Moakhali fussessing seed quality HMacing seads in water, geod quality seeds remain
sibmierged

Hangamati Agriculiural pssts Heem treas planted In crop fiekds nesm leawes
pulin seed bags

SUnamgan; Reconstucton of dams Sroads  Traditional system of fundralsing

Itra, Kisharganj Flaoding Faising thia bxaese of hauses

Satpar, Gopakgan)  Fooding Cattle kept on floating platfems

Eeshobpur, lisore  Watlsilogging Gfeer (lishh culture in surnmesr and rice cultivation
Inwintes inthe same area

Banaripara, Barisal  Walsilogging Floating gardening

Dacope, Khulna salinity Compost with  hay, mehghani, shirish - and

chandan leaves wilh cow-dung lor one yearn;
milzed to prepare nursery beds

Hatiya, Moakhali Maximising resowces Befal - lish larming and rice cultivation togethers

FPanchharl, Maximésing resounces Privately Indtiated plantaticn cooperatives of 20

Ehagrachhari peaple. Shorl-terme jackfruil  and  sugarcane,
long-terme beak

Teknal Capsizing boals Daily fishing Lo awaid deangerous cyclones/tidal
SLINGES

For further validation of the importance of community invalvement in conservation and
adaptaticn, five case studies were conductad on Best practicas, lecal traditional knowladgs and
resource use madality as well a5 adaptation actions at local leval, The aim of this activity was to
suppart better implemeantation of Article 8} of the CED concarning ABS issuas and alse UNFCCC
provision as indicated in the Bangladesh NAPA, The five case studies compilad in this publication
Righlight five different sspects of bicdiversity conservation and <limate variability adaptation,
mainly fecusing on agricultural practices and forest resource managemant. The topics ware
salectad on the basis of information gathered through consultations across the country, field
surveys and @xpert consultation on different occasions,

Tha first case study questions whether floating cultivation = an age-cld agricultural system in
Bangladesh and a potantial answer to adaptation has already started to be affected by climate



variability o not, Floating gardening i a very comman practice in the Barisal and Gopalganj areas
of Bangladash to raise crop seediings and grow vegetakdss in monseon on stagnant water, Hare
wiater hwadinth and other plant materials are used to make a platform. In winter the platform Is
dismantled and used as fertilizer to grow vegetallas on sail. Banaladesh, being a lew-lying country,
wicld ba tha worst victim of climatic variation and watar-lagging situation will couse devastation
in the coming wears. In this country, floating gardaning has bean identifiad as an adaptation
tachnique to withstand water-logging conditions, The presant study atternpts to answer the
question, whether this potential coping mechanism tself 5 belng threatened by the vardng
clirmatic canditions o not, The study Mentified some notable changes in the extent and cropping
pattern an floating gardans, but climatic variability & often coupled with or aven maskad by
aconomic concams of the farmers, Local parceptions on climate variability and its apparent
impacts on fleating farming were also documented under the study along with adaptive measuras
taken up by the farmers. Finally, the study concluded that it would be useful to undertake further
imvestigations on the impacts of climate varability on floating gardening 1o make the technigue &
raliatda adaptive measure for rural community under a changing climate situation,

In the second study, soms interasting data on dye-producing plants of the Chittagong Hill Tracts
{CHT)=a land of biclogical and ethnic diversity=were presentad. Differant athnic communities
living in the CHT used to extract natural dyes from plants. But over the years, use of thesa dyas
has drastically declined. The case study revealed a tatal of 20 dye-praducing species in three hill
districts of the CHT used by differant athnic communities, The account registered different
information an these plants including plant parts wsed to produce dyes, axtraction mathoeds and
traditional uses. On the causes behind the decline in us2 of natural dyes now-a-days, the
foremaost reason |dentified ks longer and costlier extraction process of natural dyes compared
with artificial dyes readily available in the market, The study raises an alarm about the erosion of
traditional knowdedge and practices assodiated with dye-producing plants in the CHT. It
therefore, strassed the promaotion of local awareness of natural dyes and needs to create market
demand for natural dye production along with research on dye-producing plants including their
propagatien technigques for ex sity conservation.

The third case study of this publication highlights the gsues, cancerms and apparunities of the
highty dagraded forast ecosystems of northern Bangladash [greater Dinajpur district) = the sal
{Ehoren rodsta) Forasts, & comparizon between the past and recent conditions of these forast
patches revealed alarming degradation principally through encreachment of forest land and
unwise harvesting systems. Despite strong dependency of lecal communities, particularly
indigenous santal peaple, an these patches, the sal forests of Dinajpur area 0l lack sufficient
management efforts, Tha account provides a brief on current managament ragime putting
emphasis on participatory afforestation, which is also not without constraints and limitations,
Although a naticnal hentage, the northern sal Forasts still suffer from a dearth of conservation
initiatives. The paper advocated for effactive participatony managemeant options for a successful
affarestation programime with native species & opposed To exatic spacies, integrated planning
and managament of the forest areas keeping productivity in mind, and homaestead forestry as an
apticn for reducing pressure on forest resourcas,



Tha fourth case study was undertaken to identify the varying Factors related to climate change
and wariabiltty that poses a threat to the agriculture and cropping pattam in the Neakhali
district—an extrermnely wulnerable coastal area. This study alse provided an inslght inte the
rraditional knowledge and existing coping mechanism practiced by local farmer folks 1o
withstamd existing changeas in the climatic condition. In the process the case study also raveals
such environmental and non-anvironmental agricultural constraints commonly faced by the
local farmer communities at the particular locality. Intarestingly, the farmer community of
Moakhall highlighted some of the major causes behind the changes In the cropping pattenn
wihich combines Both clirmatic variation as well a3 economic aspects, The study also suggested a
numbar of recommendations, such as to carry out further studies and rasearch on tha topic in
varfiolis areas of Bangladesh and promaote these as bast practices to tackle similar climatic threats
im othar parts of the country, Agricultural extension services may alse take a lead to equip the
local people through training to deal with future changes or variations In climate.

The last case study shares the rich agro-biodiversity and associated traditional knowledoe
available in Bangladesh as rawy materials for climate variakility adaptation, Basically Focusing on
native rice varieties, Although numersus native vaneties are already lost failing to compete with
irmproved varieties, the study tried to provide a ghmpse of the stock of the indigenous rice
warieties based on secondary scurces, consultations and experiences of the author. The study
showed different attributes of native rice varieties which include net only cultural or farming
preferances, but also tolerance to abbotic stressas, such as drought, salinity, tidal submergence
and water-logging, The latter characteristics would be useful to selact a variety while considering
the local climatic variations to face the threats posad by the same. The study also noted
significant cultural, economic and research values of these varleties and emphasized afforts to
consene them The study concluded by stressing the necessity of an extensive survey on native
crop variaties followed by collection and characterization of the same, and spacific adaptive
research an them acrass agro-ecosystems with potential exposure to specific climate variability,

&1 these studies have recommended some useful research and practical actions on the ground
for blodiversity conservation andfor climate change and wvariability sdaptation. Traditdonal
knowledge and practices, and community insoleemant have been found in the centre of all the
studies, In addition, thase accounts also put forward some thought-proveking questions that
resd to ba considarad while setting priority actions under the CBD and LINFCCC,

The CICMEA initiative has reconfirmed the imperance of community involvement in the
successful implementation of MEAs. Such participation not only needs national frameaworks and
machanisms, but alse pragmatic actiens, like development and wtilization of participatary GIS
mapping.,  establishment  and  maintenance  of  village-based  bBiodiversity  registars,
documaentation of ethno-botanical information by ensuring custodianship of TK and utilization
of communication networks and grassroots organizations for better outreach of information and
knowdedge at local level. A valuable comblination of traditional knowledge and practice with
advanced technology could make a significant difference in Blodiversity conservation and
climate variability adaptation in a country like Bangladesh,



1 Floating Gardening in Bangladesh: Already Affected by Climate Variability?

Hozeah Md. Iffanuiiah

Floating gardening, Bangladesh and Climate varability

Flaating gardening of baira cultivation i@ an age-old technlgue in Bangladesh. This farm af
hydropaenics is mainly confined to the southern wetlands of the country (Hag et ail, 2002 ILCH
Bangladesh, 2005; Tawhid and Atking, 2007 In this technigue, aquatic plants are wied to
construct fleating platforms on which vegetables and other crops are cultivatad. and s2edlings
are raised in the rainy seaion. In the subsequent winter, the platform i dismanted and the
residue is used te make winter vegetable gardans, Water hyacinth (Eichhornio crassipes), ane of
the mest comman squatic plants of Bangladesh, is now the major matenal for fleating platforms,
This cultivation technigue is. therefore, an environment-friendly means to utilize the natural
resaurces of watlands 1o grow vegetables and ather crops almoast all-the-year-raund. Figure 1
sumimarizes the technigque. Details of floating gardening technigue could be found elsawhara
{ILUCH Bangladesh, 2005; Ifanullah ef g, 2008a).

Mirksting of issdings ‘Wegelakile
| ralssd in FG —.-ululllrg_
Cofiection of P —— Aniteninged Seeding i
-rﬁ:::gl: making_ IT.;I;:I patform 1 ﬂI;I-S:IFI:I"n FZ | I:...l:.lp #itar Vg bl
(aquatic pfanzs, pElul:fnrm Fiobertipn of | PiEREnQ bals [T omE—— “I:III;-'E:I." e 1 havesiing
e b, FopeE, i e e macke ol |probaction sgains
bozt) using fmbaq| "IN Water | diessestnscc
el m yaci pesis aganst e
” oirds by netting ool
anpiwasdng
g .§
- EROR &
_i i8334
£2 ZZEEa
=K TR e o3
Ty L1
Labile culthiat o : u?i e e
A sl e R e Household =d SSpIL
surn:m:.' A ] g
- W
58 |
'.i.'-gn-lll:nln- l.'q:gl:-'.-:blt .'-‘Ir Wogutable culdivazion | ¥ Winier wegrisble
markacing harvesing | cave | on winte plo . plat

Figure 1. Flow-chart showmg flosting and wangsr vegetable gardemning tradiborally practiced in Bangladesh (FG, floatng
garden|. Feproduced from kfanullah e al {2008a).

In récent years, baira cultivation has generated huge interest in the leld of agriculture. Given it
possible contributicn in improving livelihoods and food security in rural Bangladesh, this
agra-techmigue his recently been extended in nonthem Bangladesh (Practical Actian, 20077 and in
north-gastern Bangladash by IVCN Bangladesh with CARE Bangladesh in recant years {Irfanullah 2¢
i, 2008, 200Eh]. Moreover, this farming systermn has already shown its patential in tackling the
consaquences of climatic variability and cimate change like prolonged water-legging (UL
Bangladesh, 2005 Far example. the Reducing Vulnerability towards Clirmate Change (RVCC)
Frogram of CARE Bangladesh has tried this technique in several districts of southern Bangladash



facing water-legged conditions. The Mational Acticn Programme for Adaptation (NAPA) document
of Bangladesh included flcating gardening in one of the 15 major projects (MoEF, 2005

Given its potential to adapt to the consequences of climatic variability, an attempt has been taken to
investigate if baira cultration has already been facing the impacts of climatevariability in recant years,

Approach

A number of upazilas of Gopalgan) (S5adar, Muksudpur and Kotalipara), Banisal {Banaripara) and
Firgdpur (Majirpur] digtricts of Bangladesh were selacted to conduc the prasent study. The study
argas {Gopalgan] and Barisal region (Barisal and Firajpurly had some distinc features in terms of
flaating gardening. The platforrs in Barisal region are much lergern, made an almost stagnant waters
in canals. Here mast of the baira farmers consider this agre=system as their sole Ivelihood option. In
wintar, kandi cultivation can be seen henawhen raised rmounds of soil on water-logged areas ana built
onwhich baira residues are spread and other plant materials like ground coconut-husk is spread and
crops ane cultivated. In Gopalgan], on the other hand, platferms ane relatively sharmer, made in besals
1a kind of wetlard} and brought by homasteads. Here most of the farmars have not taken this as the
only incorme generating option. Hena, therefone, wedling raising on baira is not & extendive a2 in
Barizal, In winter, baira residue is spread aver or mixed with soil of dried out beel areas whare winter
wigetables are grown, Kandl cultivation cannot be seen in Gapalgan).

Rl L. i
Floating gandaning [lef1 panel and sinter gaed ening light paeed] in the Barisal mop paned) and Gapalganj {bormsm panal)
RO EmS, PHOTCE HA Iamillah



In Cctober 2008, two group discussions were conducted in the study areas on understanding
agricultural changes over the last 57 wears in the area with special emphasis on fleating
cultrwation. Furthar, a survey was cenducted in the same areas using a structured questionnaira
to get responses and parspectives fromindividual baira farmers on different pertinant issues. The
age of the respondent ranged from 25 to about 80 years (average 46 years), The respandeants had
been practicing baira cultivation on average for 20 years {ranged from 7 to 60 years). &l the
quastions the farmers wera asked revelved arcund the fellowing thres main issuss,

1. Changes in floating cultivation: axtent, crops and expansa

2. Changes in weathar patterns and apparent effects on baira cultivation

3. Adaptive measures practicad to tackle climate variability

Changes im floating cultivation: extent, crops and expensa

Extent of floating gardening

About 75% of respondents learnt the technigua from their fathers, and some from grandfathars,
relatives and neighbours. & couple of farmars from Gopalganj informad that they learned the
technique from wendors from Barisal, Therefors, baira cultivation was a traditional practice for
mezst of the respondents.

{n average, there has been 44% increase in baira cultivation at indradual level over the last 5-7
years. Most of the respondent indicated that they have expanded their baira cultivation aver the
last fiew years {Table 1) The propaertion was, haoweaver, greater in Barizal than Gopalgan).

Table 1. Changes in the extent of baira cultivation by individual farmers caleulated fram the numbsers
of platform they built in 2008 and 5-7 years back in Barisal and Gopalgan| distriets, (Total ne. = 79
Barisal 45, Gopalganj 34)

Extent of baira cultivation Total cata (%) Diatricts (%)
icreased 6l Banisal 1671
Gapalgan (47)
Drecreased 30 Barisal (331
Gapalgan (26)
Llr'ﬁ'J"langEd I Earisal 10
Gapalgan (27)

In Barisal, the rmain reason for a decrease in baira cultivation was increase in input costs, Whereas
in Gopalgan), 1 lack of wataer hyacinth, i) not being profitable like before, and it} envirenmental
issuwes like less water, storm, loods were the main reasond causing decling in baira cultivation in
recent yaars.

Up taking new crops

About 63% of the baira farmers accepted new crops in monsoen seadhing raising and 93% of
thern did it because new crops are more profitable. The remaining farmears up teck new orops
bacause old ones were not that productive, Ervironmental reasons were not mantioned for any
PEw-Lrop-uptake,
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In winter, more than ¥ 5% farmers accepted new crops ower the last 57 years. OF them, 72% were
cultivating new craps since these were more prafitable, and 12% left old crops bacause these
bacame less profitable. Interestingly, 1 2% mentioned that they shifted to new crops becausa tha
weather was no longer suitable for some ald crops,

Table 2 compares the numbers of crop varieties cultivated and seedlings raised in two districts, In
the case of vegetable cultivation, no significant changes could be noted. But in the case af
seadlings raising, the number decreased in Gopalganj (26%), but increased in Barisal {23%],
Thetefare, individual farmers may have started cultivating new crapd, but ad a whole no
significant imtroduction of new crops ocourred in the areas, This was also supported by the
artalysis of the extent of individual crop as described below.

Tabla 2. Comparison betwean number of crop variatias cultivated or seedlings raised in Barizsal and
Gopalganj districts presantand 7 years back.

Barisal Gopalgan|
Prasent Tyearsback  Present 7 yaars back
Seed]limgs {in 2008} 21 17 14 1%
Mansaon vegetables {in 2008} 14 17 1F 18
Winter vegetakles fin 2007) 30 & 1% 1%
Changes in cropping pattern
Seedling raising
Bottle gourd has always been the i Bw
mest widely raised seedlings followed & w5 | :ma
by hyacinth bean in both districts §ae | .
[Figure ZJ. Other cucurbits, like pump- 5 2%
X B i
kin and wax gourd seadiings are im | T
modarately to widely raised in both g 400 | o
districts,. Papaya and beetroot 50 { e ” I

saedlings, an the other hand, are only 0
] i -1
raised in Barisal with a significant ﬂ}i ﬂ E E g g & ! g 5
increase in the racent yaars. Basides, ! . a
seedlings of wegetables like bittar Badiing rabsad flop 1)

gourd, brinjal. cabbage, cauliflowser,  Figwe 2 Change in sesdling raking on floating gardens in Gepalgan) and
. Bkl oeer thee st 7 years and the omnent etord O = sidely cultivated,
chili and temate seedllngs are alwa!"s' o= copminicndy LUk et nd, i = modmanely cukivatod B = el cultivated.,

widely raised in this district. Raising A = awent)

of these seadlings is quite limited in Gopalgan] except for tamata, which has a good increase in
the recent years, but could hardly be found 7 years back. Turmaric is only raisad in certain parts
of Gopalgan] [e.q. Kolabar union), Cucumber showed some decrease in both the districts.



Mansoon culthation

In the mansaon (Figure 3}, vegatabla
cultivation on floating platfarms is
limited compared with saedling
raising in  both districts, Red
amaranth (lal shak) has always basn
widaly  grown in both  districts,
whereas Ceylon  spinach  and
amaranth {daata shak) have been
madarately  cultivated, Kang kaeng
[gima kolmi] are now comman anly
in Gopalkgani, Wax gourd has alveys

been moderately grown in rainy

L=
G | ook
20| phesesi
§ =
by
l W _—

. = N
|

B
g § b
L
Honwen vegeisblas oz 11
Frgre 3 Change in vegetable garderirsg on floating garders in
Gopakyary and Dansal cver the last 7 yesrs and Hhe curmenit estert

W = wadely culbvatsd © = commondy culbyated. M = modemtely
culbyeated, B = rarely odtrated, & = abaent),

season on floating platforms in Barisal, whareas spinach and okra are found to be moderata in
Gopalganj, Ckra, howevar, has reduced Cultivation in 2008,

Winter culthation

Cauliflower has always been widely
cultivated on kandi (Barisal) or land
mads with baira rasiduses
[Gopalgan)), with a good recent
increase In Gopalgan) (Flgure 4).
Cabbage, brnjal, chill,  tomato,
gpinach and amaranths alse showed
good increase In recent years in this
area, Cabbage and chill hawe alwiays
been comman i Barisal In winter.
Plantine is nows cormmanly cultivated
on kandl In Barisal in winter, which
was absent In seweral years back

i Gogalgar] _8

o l]l: .|
i ! “U FPLIH

Fiqure 4. Chamges in writer gardening {ulln:-mnq‘lh-uhn-u gardenmg in
Gopalgary ol Bansal over the last 7 pears and the orrend estent
W = widely oderated, © = commonly culbvated. M = modeately
culircabed, B = rarsly culireabed, i = abmemt,

- &

F
B ok @oadi®al

Changs o Lmi ¥ yeam %)

Different pulses used te be cultivated In winter in Barizal, but rarely in recent years.

Cultivation expense

Om average there has been more than 3 tmes Increase in monsoon cultivation cost (per baira)
ower the last 5-7 years with a mazimum of 11 fimes. On the other hand, in winter, the Increase in
cultivation cost was as high as 5 times over the same perled with an awverage of 3 times.
According to the respondents, the reason for increase in cost of balra fanming are multiple in
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both the seasons (Takle 3). In some rare cases, the labour cost Increased not only because of
increase in wages, but alto because people expanded their baira cultivation, thus instead of
putting their own labour, they employed labourers to support them.

Tabla 3. Sources of increased cost of baira cultivation in monsoon and subseguant winter cultivation
in Barisal and Gopalgan] caloulated on the basis of percentage of respendents. % is of total number of
redpandents undes took each type of cultivation. Multiple responses considerned,

Source of expenses Monsaon (%) Winvter (%)
Labsaiirer a5 a3
Sepd a3 &9
Fertiizes b G5
Pessticie 56 Gl
Ratw i atiesrial 43

Irigaticn 2

Land rent 3

Climate variability and its impacts

Changes in weather pattern

Most af the respondents suggested that there have been significant changes in weather
[muttiple responses): it now rains at edd times (F9%), monsoons are very hot (55%) with less rain
[31%), and storms ¢ cyclones alse increased [23%). Sessons cannot be separated mow,
Ashar-Sraban Bangla manths (mid June - mid August) used to be rainy s2asen even 1520 years
back, but not row, Bandam rainfall spells are seen now-a-days: bigh rainfall is even seen in
Ashwin {mid Septernber - mid October) menth. Temperature i also high in recent years,
Tamperature sometimes reduces after rain, ome times not; o no pattem i now observed. Wind
direction abko does not follow any patterns. Regular Kalbeishakhi storm does mot oocur now in
Boishakh (mid April - mid Mayl even like 8-10 years back. As noted in Gopalgan, it now loods
intensively with shorter gaps. Deprassion in the Bay of Bengal now starts much earfier than Kartik
rmonth [mid Octaber - mid Mavember), Winter lingers till Falgun (mid Febreary - mid March),
which 1= considered a spring. Besides, some indmiduals indicated increases in thunder storms,
late winter, and leng spells of raing as signs of changing weather. Manetheless, anly a Tew had
clear knowledge on “climate change' as a phenomenon, and its impact on baira cultivation,

limpocts of climate variability

According to the respondents {multiple responses) the three main apparent consequeances of
clirrate varialiling are increates in past attacks (BEW), increaded requirements of Fertilizers |29%)
and less availability of raw matarials {water hyacinth) to make platforms (14%), it was told that
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continuous unexpeactad rainfall Is bad for seadlings of certain crops. For example, in the last week
of September 2008, heavy rainfall for about & days damaged bottle gourd seadlings, making
thern yallow, rotting their rosts. Many people now have doubled their floating gardens, but low
production, thus low incoms prevails, Fertilizer application has increased a lot in recent yaars to
rmake seedlings green and frech to get better price. Earlier, farmers used to apply small amount of
fertilizar, but mow appdy a bot, Moreovar, previously people used to give cow-dung as fertifizer on
their baira In Barisal. Meow, since cattle number has decreased, cow-dung avallability has
decreasad as well,

Adaptive measures practiced

fibout 0% of baira farmers practiced one or more mathods in the monsoon to adapt to chiimate
variabllity as listed in Table 4. On the other hand, more than 50% of farmers who cultivated in
winter up took maasures to tackle changing weather, Some people sprayed water during heavy
fog to save seadlings on platforms,

Table 4. Methods of tackling impacts of climate variability in baira cultivation in monsoon and
subsequent winter cultivation in Barisal and Gopalganj. % is of total number of respendents under
took each type of cultivation. Multiple responses considered.

Methods of tackling apparent impacts of cimate variability Monsoon {%) Wiinter (%]
L e peslicide dd i
Crganic ways (=g. ash) ol tackling pesis 4

Maskos the baira platforms earier f emly planting ol ciaps 0 winle 19 1

U rceree Perlilizer [ a3
Save imedlings from hot weather Gaabening or e shades) [ B
Growy different seedlings f mixed craps ( one gets damaged, 19 15

ofbers woulkd survive]

Conclusion

Changes in chimate has bean well-recognized by the baira farmers in Barisal and Gopalgan)
regiand. But, the changes in cropping pattern may not directly be stated a5 a sale responda (o
apparent climate variability. In general, now the Baira cultivatian is net as profitable as it uted to
be given the price hike of commedities in recent years, The input costs have became much
higher than bafore, Baira farmers are switching to new orops like plantine to get mare profit,
Accarding to thern, the market has become very campetitive. Some farmers are alio planning to
switch from baira cultivation to samething else a3 a hvelihoad aption, On many socasions, baira
cultivation is now practiced as a part of agricultural tradition, But, sons may nat cantinue it aftar
their fathers. Monetheless, some larmers were found to be very happy to cultivate baira which
rrade then well-off.



Floating gardening has been actively considered as an adaptive option to dimate change and
climate varialbdliny and s being promoted widely in different parts of Bangladech by differant
agencies. [t would be worthwhile to undartake research on the mpacts of climate variability on
floating gardening In near the future. This may help making the dissemination of balra technique
to rural comrmunity as a stronger. rellable measure adaptive to the changing climate scenario.
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p Dye-producing Plants Used by Ethnic Communities of Chittagong Hill Tracts of
Bangladesh

Mohammad Abduwl Mataleb

Introduction

Flants are impartant sources of madicine, aromatic substances and dyes, Cvar the last couple of
dacades, much discussion has been taking place on the conservation of medicinal and aromatic
plants at different national and intematienal fora around the globe. On the contrary, global
attention to conservation of dye-praducing plants i sl limited. Since the lourishing dye indus-
try is currently dominated by synthetic dyes, the knowledge of dye-produding plants moastly
survives among some isolated dyers, who still use plant dyes to limited axtents (Kala, 2002
MacFoy, 2005 Mahanta and Tiwarl, 2008; Skva, 2007). The indiganous knowledge assoclated with
these plants 5 aleo rapidly ereding since passing of it on to subsequent generationd is limited.
But cwar recent years, the demand for natural dyes is increasing at a moderate pace (Siva, 2007),

Caspite its small area, Bangladesh possessas rich and diverse flora and fauna because of her
diverse ecosystemns, dimate and gecgraphic position. Like any other part of the world these
matural resources are diminishing day by day. Traditional knowledge (TE], especially that relatad
to agriculture and Biodiversity, has always plaved an important role in country’s focd supply,
natural rasource managerment, econamy and people’ livelihaods. In addition, TH and exparience
of different ethnic groups can play a vital rele in the identification, conservation and use of
warious plant resources, Many recent studies highlight this fact, but mainly fecus on medicinal
plants (e, Alam, 152 Lddin e al, 20001; Yasuf ef of, 2008 Partha and Hossain, 2007}
Crve-producing plants and TK associated with them get less priority in current ethnobotanical
research in Bangladech. At present, dye |s malnly produced fram chemilcal sources in Bangladesh.
Governmental research organizations, for edemple, Bangladesh Council of Scientific and
Imddustrial Resaarch {BCSIR), Bangledesh Maticnal Harbarium and Bangladesh Forest Ressarch
Institute (BFRI), and nen-governmental research crganizations such as Unnayan Bikalper
Mitinirdharonl Gobeshona (UBIMIG), Bangladesh Resource Centre for Indigencus Knowledge
[BARCIK] and others are currently working on agre-bicdivesity, ethnobotany and alie on
medicinal and aromatic plant conservation, but comparatively lower amphasis is given to the
conservation of dye-producing plants (SUESC, 2000; RIB, 2002; Islam er al, 2007L 11 is reported
that there are about 150 commerclally important dye-producing plants In the world, but
published infarmation on thowe found in Bangladesh is wery limited [Pasha, 2003,

The Chittagong Hill Tracts (CHT) is the most résource densa region of Bangladesh in terms of
biological and ethnic diversity, In this area of ereding biedneersity, ethnic communities play a very
impartant role in safeguarding TH ralated to plant usage. Along with other different uses, ethnlc
cafrimunities of the CHT uted 1o extiact natural dves from different plants in the past But the uwe
of vegetative dyas is seemingly limited in recent time, Given the small amaunt of published
infermation on dye-producing plants in the CHT and Bangladesh in general, there exist needs to
explore the present status of dye-producing plants of an impertant region like the CHT.



Raw matenaks for natursl dye production {dodiwdise from fop leftl: fnees of Rartakl froits of jarol young keaves. of shegun
and stem of khioir., PHOTO: WLA. Motaleh

Against this backdrop, a case study has been conducted in the CHT with twe major objectives:

1. Todooument dye-producing plants usad by the ethnic communities of CHT including
indigenaus techniques used by them; and

2. To identify the scope of preserving the traditional practices associated with
dye-praducing plants in the region,

Appraach

The present investigation was carried ot in three wpazilas of thiee hill districts of Bangladesh
namely, Rangamati Sadar of Rangamati district, Panchhari of Khagrachhari district and Thanchi
of Bandarban district from October to Decembser 2008, A lterature survey was conducted far
secondary information on dye-producing plants of these areas, but no such information was
found. Infarmation was primarily gathered thiough semi-structured questionnaines, FGDL and
one-to-one discussions. & numiber of field visits and FGDs were conducted in three upazilas at
urlan level, One-to-one discussions were conducted with alder persons and the Headmean
(head of a mouza or village) of the ethnic communities. A total of 15 cottage industrias were
visited randomly in the study sreas to gather information on dye-producing plants. For
information collection, FGDs and one-to-one discussions were given maore pricrity. Owing to
limited resaurces, soope and time far the present study, the suthor cauld spend anly a few trips
te the mentioned areas and could stay for a short while with the informants to collect
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infarmation. In thase trips, lecal NGOs
helped In  Introducing to the
informants to gather information,
Secondary  Information  was  also
collacted from BFRI and BCSIR offices
in Chittagong. During Information
callaction on dye-producing plants,
species were identified during field
visits with help from the cormmunity
pecpla.

Dye-producing plants and thair uses

Figres 1, DifTerent plard parts a5 sonrdes ol natuesl dhges i the THT
The present study reveals a total of 20 Frdividusl rumbaer indicates fe tatal number of species under each
pak

spacies,  including  two  unknown
species, of dye-producing plants wsed

or formally used by the ethnic
communities of the CHT (Table 1)
Amang them, chakua koeroi (Alkizia
chingnsis)  was  found  both  In
Rangamati and Khagrachhari districts,
and kanthal {Arfocarpus heteraphylius)
and gaab {Wospwos peregrine] were
found in Bandarkan and Khagrachharl
In Rangamati, information on one dye

Figure 2. Use of plant dyes found in the CHT. Indridual number specles was found, while 12 and 10
imah ke, e total nuemiber of speecies wath =ach use,

Pottary, 1-, -~ Cultursl use, 2

Fainting, 2 w-.H

species ware found in Khagrachhar
and Bandarban, respectively. Mast dyes were preduced from the bark of plante and others from
other plant parts (Figure 1. Differant colowrs such as vellow, brown, black, violet, green, red,
pinkish red, pink, golden and orange can b= found from different plant species (Table 1) One dye
(chakua korad) i produced in the farm of povedar and the rest are produced in the farm of lguid
[hwes praduced fram zam (Mangifera indicg), kanthal, kagi lebu [Oews ausantifolia), minjin (Cessla
sigimiea), and shegun [Tectond ghandis] ara tamporary and those produced from the remaining 15
are parmanent dyes.

Most of the dyes are used For weawing and some are used for handicrafts and cosmatics (Table 1,
Flgure 2). Some dyes alse have cultural importance. Dyes were malnly used by Chakma, Mamna,
Murang, Bom, Khumi and Tripura ethnic communities,

It weas observed that In all the cases boiling e the sole extraction method by which the ethnlc
communities produce dyes. Except cha gach or tea plant (used by bhantae ar Buddhist maonks],
all the species are not bn use at the morment for dye production.



Cye-praducing plants documentad in the presant case study are enumerated in the Table 1
alphabetically by their scientific names.

Earliar, Islam el al, {2007 ) feund that the tribal peopls of the CHT dye their varns with natural dyes
produced from karma gach, ramg gach, bark of mange and turmeric. The present study validates
most of thase obsarvations, Pasha (2003} reported that in Bangladesh, the most textile industry
dwes are produced from kholr (Acacha catechiu) which s extracted from the heart wood of the tree.
In thie CHT, this practice was alsa abserved.

Table 1. Dye-producing plants recorded from three upazilas of Bandarban, Khagrachhari and
Rangamati hill districts.

Sl Local  Scientific mame Upazila,  Producer Use® Form of Parts uses & dye
noe. nama  [Family) Dristrict & user dye; Colowr; production
{Location} Parmanancy procoss
1. Ehalr  Acacka cadechu Thanchi, B, Weawing  Liguid; Stwme Srnadl pisces
IMirnosaceas] Bardarhan  Chakma, Broam; af storm ane firse

Marma, Fermanant  soaked into wates
Mrong, for 3-4 days and
Tripura then boled 2-3

limes Por al least 4-5
howrs each time. 3.4

kg stem nesded far
1 limre Bguid dye.
2. Babla  Acaca nllaricg Thanch, Baomn, Wieawing L Baark. Bark is Baodled
Mmoo ede] Bardarban  Chalkma, Birwn; for 2-3 haurs with
Khumi, Peimanent  greal care, left for
Marma &3 days, and bailed
agaim. #3 kg bark
needed for 1 litre
liquid dhye
3. Chakua  Allveia civnensis  Panchhai, Chakma  Weawing, Liquid; Light  Bark. Bark s boiled
koai IMirmosac eas] Khagrachbar; handicrafts  Broan; a1 high temperature
Rargamati Permanent  for 3-3 haurs,
sadar, blackish colour
Rangamat appears, and then

braiked again with

cotton to dye, 45

kg bk meeded for
1 limre Bguid dye.

4. Peyan] Al e Thanchi, Khemil, Wieaiing, Licyuiet; Bark. Same bark is
L ] tandarban  Marma,  cosmetics  Golden; baoiked in eeater for
Murong  [gidsuse  Permanent  2-3 hours, When
the: paste in light gelden coleur
thedr hiade 1o O{IEATS, SOME I Ofe
make il brark is axdded 10 the
ihinriy} soluban and bailed
agaln, 05 kg bark
necded for 1 lite
liquid dye.

18



Tahle 1. (Cantd)

Zl. Local Scientificname Upazila, Producer Use® Form of Parts uses & dye
no. nama  [Family] District B usar dya; Colour; production
Lecation) Permanency process
5 Eanhal Asocanms Panchhari, Chakma, Weawng  Liquid: Light Bark. Diye is
heterophyllis Ehagrachhari; Marma sl i produced by bailing
[Moraceae] Thanchi, Temporary  bark. Some people
Bariclarkan first make paste of
bark then boil, 7-8
kg bk peeded foo
1 litre= licguid dye
B Latkan Ol areimna Thanehi. Teur, Weaving  Liguid: Seed. AL lirst seeds
[Bixac mae] Bandarban  Chakma, Ciranige: arg ground by
¥humi, Pesmanent  Nammer then bailed
Marma in water for 31
hows 0.5 kg seeds
nesstdese] far 1 Wire
fiquid dye-
7 rha Cosrelio siverssls  Thanchi,  Bom, Weaving  Liguid; Leaf. Lamves are
gach [Theac eae] Bandwban  Chakma, Brown; bl for 4-5 heours
Marmia Permanent  and kel for 24
howrs &ller that
soma mare keaves
are added and
beariled aqain. 1-2 kg
leaves meeded lor 1
litre liguid dye
B Minjiri Cosdia damea Panchhari, Thakma  weadng Ligquid; Light  Bark, Bark is bolled
[Caesalpiniacear]  khagrachharni b fiar 34 hepuars anil
lemporary  hen cottanis
soskedd im this
sodution directhy.
Then the coiton s
drled in the sun, 2-3
by bark needed foo
1 litree licguid dye.
o Eagajl s Thanchi,  Bom, Weandng, in Liquid; Leaf., A1 first leaves
Ik auraniialia Bandatban  Chakma, cultural Light green;  ane bolled for 78
[Rutaceas) Khumi,  programimes Temporary  howrs and then
Marma thary cobour cocded off, More
b aths hsaves are adcled 1o
by this dhe e coaled solution
and the salutian is
bealled for 4-5 haurs,
1-2 kg leaves
nessdesc] far 1 litre of
liquid dlye.
10, Gaab  DHosgeecs Fanchha,  Marma,  Weaing,  Liguid: Light  Fruit. Fruitis
Jandl  peregring khagrachhari; Trigura pat bilack; dipped inte water
[Ebenaceas] Thanchi, colouring  Permanent  for 34 days and

Eandarkzan

then bailed for 4-5

]



Tahle 1. {Contd)

il. Local
no. Nama

1. Laml

12, Azm

13, Ramyg
qach

14, Kala
jarm

20

Scientific name Upazila,  Producer Use®

[Family] District & usar
MLecation)
Lagersiroernia Fanchharl, Chakma,
spaciasa Khaigachian: Marmia,
[Lythracess) Thanchi, Iripira
Besmdarkan
Mangifare e Panchhani,  Chakina,
[Anacardisceas]  Khagrachbari parma,
Tripura
Mirimda Fanchharl,  Chakma,
angistifola Khagrachhaii starma,
[Rubiacasa) Tripura
Eyzpgiumn cuming Panchhard, Chakma,
[Ptwrtaceae] Khacrachhari Marma,
Tifpira

Weaning,  Liguid: Light

hanedicralls

Weaning,

potery

‘Weaning,
handicralts

Weaning.
handicraft

Faorm of

chys; Coloury

vinlet;
Fermanrent

Liguiid;
el
Temporiry

Liquid: Red;
Fermarint

Liquid;:
Black:
Fermarieni

Parts uses & dye
preduction
Process

howss. 7-8 kg frait
required for 1 litre
liguied dye.

Bark & fruit. Bak
and frigts are
soakad Lo watar
separaledy for 24
howrs then both the
wabers e mixed
and then boiled for
at least 4-5 s,
2-% kg bk aned 23
kg fruit needed for |
litre liguid ey

Bark & stem, Bark
and stem ane boiled
longether or 5-4
howrs afd =it loe
445 days. When a
yellew layer appeas
aer thee salution,
seene Bark and skam
are aedoded 100 ard
b=iled. 73 ko bark
anil 4-5 kg stem are
needed for 1 e
ligguid dye.

Stem. AL Firsl the
shom e e
dried in the sun and
threry soud ina
waaler bor 3-3 days
Thes sedulicon is then
bailed at high
temperature for 3-4
howrs 349 kg stem
neesdesd far 1ire
liguiied dye.

Bark. Bark is balled
at high temipsaratune
for 2-3 howirs and
when blackizh
woleur apgears, itis
bailed weith cattan
by, 2-3 kg brark
nesasdexd far 1litre
ligquid dlye.



Tabde 1. (Camtd)
Z. Local Scientificname Upazila, Producer Use® Form of Parts uses & dye

no. name [Family] Diistrict B user dye; Colour; production
(Location) Permanency Process
5. Shequn Tectornd grandis  Panchhinl.  Chakma,  Wesing in Liguid;  Young leaf. Dyais

[Werbenaceas]  Khapachharl Mama  culral Pinkish redt  produced by bailing
progpammes Temparary  young leaves, Some
peaple colouwe Eimies whiite dressag

white doshs are coloured by
rusbying young
lezwers, 1-7 ki younig
|emariees, mesesfes] Tar 1
linre iquikd dya,

16, Arpn Terminala arung Thanchi, thakma, ‘Weaning, Ligquad; Pink; Bark. Bark is soaked
[Combwretacess] Bandarben  Mureng  cosmstics Permanent Iritc water for 1-2

Marma [peaple e day s When colour
paste L appears in the
RS salutian, it is Boiked
so0ls o for 3-4 hours |'Etﬂ
(3 bark nesded [or 1
litre liquitd dya,

17. Haritaki Termimaba Thanchi, o, Wieawing,  Liguid; Fruit. AL lirst Truits
betarica tandarban  Chakma, cosmenics  Geldeny are soaked inte
[Cornbretacasa) Ehumi,  igirlsuse  Permanent  waler lor 22 days,

Marma paste b and themn baoled for
i 4-5 haiirs. 2-3 kg
spals on frults nesaeded for 1
Emce] litres aof ligyuscl cye.

18, Goda Witex glatual Panchhar, Chakma ‘\Wexdng, Ligud; Bark & root- A5 first

[varbenaceas]  Khagrachbari cosmetics  Vellowy; pasite of bark and
(peapte Permanent  rod s made, then it
Lise hiark is boilesd far 2-3
paste o hiauars, laft for 39
P days and then again
spats on boiled, 5-7 kg reot
face] and bark nesded lor

1 linre bquid dya,

19, Karma  Unknowsm 1 Fanchharl, Chakma, ‘\Wemdng, Powden Leaf. AL First leaf is

gach Ehagachhar Masma  painting  Green dried in the sun and

Permanent  then crushed 1o
poredern, The poweder
i soraked in weaker Toa
7-8 howars, and then
briviled. 2-3 by ledves
needed for 1 kg dye,

n, Ko Urikniomsm 2 Panchhari, Chakma, ‘\Wesving  Liguid, Bark. Bark is boiled
gach Ehagrachhai Marma Black: for 3-4 times for 2-3
Permanent  hours each time,
Whien codour
aprpeaned the
salutian s lefi for 1-2
days. 54 kg bark
nieeded for 1 lie
licquie] e,
FAll the species ar Frmm:.-.nm' in usa for pqudu-:'lng.d:.-p_ except cha -g:n.‘l\_ wihich is usad Ery Basckhiar mailes ol kegang
[ramipda) to caksur ther Ckghs.
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Plant dyes and artificial dyes

About 20-20 yaars ago natural dyas were produced and used by local people. But now, as FGDs
revaaled, they do not use them and most of the people, axcept the older generation, do not know
which the dye-producing spacias are and how to eatract dye frem them. Mahanta and Tiwari (2005)
also reported similar erosion of knowledge from the younger generation of ethnic people in
Arunachal Pradash, As motionad above, in some remote areas Buddhist monks still use natural dye
to colour their own <loths, Alarmingly ancwgh, aven the owners of the cottage indwstrias of the
study araas do not know about natural vegatative dyes, they are only aware of the artificial ones,

Thee virtual absence of natural dye use is due to complete dependance on artificial dyes by kocal
people. Artificial dyes are easily available in the local markets and are much cheaper, On the
confrary, extracting natural dye needs more time, #ffort and expenss, without attracting
sufficient price. Therefare, oppartunity cost and unavailability of market incentives for producing
natural dya in fact guide local people to use artificial dyes, Moreower, in the past, different
dye-producing plants wera availabla in the lecality, but now these species have also bacame rara
and aven locally extinct. This may hinder any affort to revive the natural dye production in tha
Iocality, Maost of cur findings match with reports by othar workers {a.g. Siva, 2007),

Local people indicated that artificial dyes may have apparent injurious effects on user’s health,
They notad that when started using cloths made of artificial dye, differant skin diseasas or
discomfiarts increased amang local girls, and the portion of the body which is coverad by thesa
cloths Becama darkish, This, howeever, could not be substantiated under the present study,

Medicinal values and dye production

As the study suggests, multipurpose use of plants might affect dye-production in the CHT, For
example, plants like arjun, bohara (Terminalicn belliica) and some othar species have the
madicinagl valuas, Paople now balieve that medicinal values of thase plants ara maore important
than any other use, ike dye production, Hence, they do not use these species for dyve production,
In Bandarban, mara pricrity is given to the medicinal wse of plants than to dye production, which
wits nat observed in Rangamati and Khagrachhari. The prasent natural stock also cannot support
the amount of raw materials required for producing dye, Denuding supaly may also have caused
people to shift thair choice to readily available chamical dyes.,

Moteworthy conservation initiatives for dye-producing plants at any level are absent in tha study
araas. Govermment or NGO initiatives on dye production were alsa not sean, Soma local peapla
tried to collect seadlings of dye plants and raplanted in thair homesteads, but tha mortality rate
wiis vary high among the transplants, Althouwgh the reason wiss not claarly understood, incorrect
propagation technigques and other silvicultural factors could ba reasons bahind it.
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Conclusion

Limited research has so far been conducted in the field of dye-producing plants of Bangladesh,
TE an dye-preducing plants registered under the present study is quite useful and may help in
Future study on this econamically important plant group, The local people of the CHT used to
extract and use vegetativa dyes widely even a couple of decades back. But, as appears from the
study, market demand is one of the major issues for current diminishing plant dye production
and use in the CHT since low market price of and easy accass to artificial dyes pushed peaple
away from natural dyes, Users' praference in wsing a spacies for medicine or dye production is
alse another issue, Limited awareness of importance of dye plants also deters conserving these
specias in tha locality, Increased population pressura governs the land use in the CHT, This also
directs apparent low priarity in establishing dye-producing plant conservation areai in the
regicn,

Linder this circumstance, some spedific suggestions are articulatad below to guide the future
course of action for conserving the plant group,

*  Comprehensive research work is needed to document knowledge and practices

associated with dye-producing plants in tha whole CHT region,
Ressarch is nesded on propagaticn technigues of thase plants for their conservation,

Lecal people of the CHT should be more awara of the preduction of natural dyes
thrawugh various communication media,

Dyeproducing plants are currently not includaed in AES discussions in Bangladash,
There is a good appartunity for highlighting the issua in future dialogues,

Dye production and wse by differant ethnic groups should be supported by concerned
authorities from conservation of cultural hertage point of view, Local NGOs should be
encouraged to take up initiatives to presarve cultural hertage,

Market can play a major role in conservation, Local boutiques are selling natural dye
products with good price and a good market has bean creatad in urban fashion trend.
Since demand for natural dye is growing it can be harmessed as a driver to encourage
planting more natural dye-producing plants. Local growers and producers can be
linked with the market chain and this may provide incentives to conserde bath the
plants and knowledge of dye producing. Market can also be a double-edged sword may
induce higher extraction from wild, GO-MNGD collaboration in conservation and
rmonitaring is necassary to avaid such undagirabla situation,
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3 Remnant Sal I5horea robusta) Forests of Northern Bangladesh
Mohammed Kamal Hossaln

Intreduction

Sal [vheved robusta) ocouples deveral farest typed fram tropical moidt decidusus to tropical dry
daciduous forasts (Troup, 1921; Champion et al, 1945) and naturally grown in India, Mepal and
Bangladesh (FAQ, 1585). The tropical moist deciduous forests of Bangladesh are known as sal
forasts. The central and northern districts of Bangladesh covering an area of 1,20.255 ha ars
bastawed with 1al farests. The sal in Bangladesh iz distributed in Chaka, Gazipur, Tangail,
Mymensingh, Sherpur, Jamalpur, Metrokona, Rajshahi, Mazgacn, Dinajpur, Rangpur, and inmuch
degraded form in Comilla (Chowdhung, 1924), OF these, abaut B6% i3 distributed in the central
regicn and 14% in the northern regien (Ghani ef &, 198, Howsaver, mest of the criginal sal
forests are now shub lands with enly 20% tree caver (Davidson, 2000},

Importande of sal forests

Sal forests play a contributony robe to the ecansmy of the narthern areas by peoviding tines, firewand,
fadder, non-weod forest products [NWEP), ete. Peapha living @0 and around as well a5 in the mearksy
hakbsitation degerd on these forests for feeting their demands of timber, poles, fireweod e, (Chowdhir,
15994; Uefin o e, 2006). Local peaple alio depend on the ferest for meeting their other basic needs fos
agricultural implements, cart wheels and other parts of cart, thatching grasses, etc. S8l forests are the
sources of gensrating income for the people, specially thess living in and arcund the forest aneas, by
providing empleyments in vanisus feresry activities, supphing medicnal plamts for rading, myrabolams
fiar mamvufactuning tanain. sal fruis forextracting o, sl and shati (Pemmisefont sefeaing) besves for wispging
groceres (Chowdhing, 1994; Uddin et af, 2006) The bark and roots of sal ane known to have medicinal
value for warlous alments (Troup, 19210 The forests ako influence the climate, particodlarly the
micro-climate in the region. The fsrest has beaing an the hydralogical regime in the anea, particularky in
ie-charging the graund water tabbe. Thus, the cal Faredts have a geeat importandce in maintaining the
ecological and ervironmmental equilibrium inthe area (Chowdhary, 1994) The prodacivity of the adjacent
Rovat-lyineg agricubtural lands is alag influenced by thess forests. The laaf-litters of sal dss etensively used as
aaganic matter for sqrioultural activities. The forests e provide the recreational failities for the urban and
ity dwsellers. As well, the sal foreses ane the traditienal aboda of Santal (indigenaus community] of the area,

Irv sal forests, the predominant species s sal. The forests of the northem region are isalated
patches of sal coppices surrounded by agricultural crops, homesteads and habitation {(Uddin et
al,, 2006). This region historically was a part of Bamiup Kingdam, covering forests extending frem
Himalayas to Tarai region [Chowdhury, 1994]. The area of the sal forests varied with sources.
Howeever, the total area of notified forests in the northern region, scatterad in small patches of sal
rmainly in Qinajpur, Rangpur and Rajshahi is 15,025 ha. Qut of these, the Social Forest Division

Dinajpur comprises forest areas af Dinajpur, Thakurgaan and Panchagarh civil districts are shown
in Table 1 (Chowdhury, 2008).
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'I'lhll 1. Dl::lnl:talllﬂ forest Ilnd -u-'f Dl'n.nl' 5nl:|ll Fnrll.'t Iflnnsmn fl‘!hu-lu:lhurr, .'.Iﬂ[lll.

L'Hn'ht Hurndhlnt 'h'ﬂhanﬂﬂ MMFM Ehas land* 'I'-mlllhl]-

{hal {hal {hal thal

Dimajpuir 460F0A1 FALTIO2 37003 11581 756267
Thakurgaon 452,27 Iznez 1605 [0 BT 2
Panchagat 1347 185167 .73 1.6 186693
Totw LT 54 455061 L 223,35 Tl 3325 32

* Grveenima nE-oawadsd Land,

The lecal imber merchants of Dinajpur area also think that ence the whole area of greatar
Dlinajpur district was coverad by the natural sal farest and this farest has gene under soil due ta
natural calamities like sarthguakes in the past The wood of panniva sal (sal bogs usually cellected
excavating river beds in the Dinajpur area) has been identified as Shored robuss by studying the
arvatammical characters (Mahiuddin, 1997).

Moat of the remnant sal forests are now severaly degraded and poorly stecked {lslam, 1983,
Some thiee decades aga, mare than 60% of these farests were fairly densely waoded, But today,
the farest has been reduced hoth in extent and ree density as well as stand quality, Despite a
rroratorum impoded in 1972 an extraction of wood from sal forests, illicit felling had continued
unabiated to date [Chowdhury, 1984; Uddin ef o, 2006). The encroachment of forest land (s a
rrajer problam in Social Forest Division Dinajpur {Table 2.

Table 2. Encroached forast land of Social Forest Division Dinajpur IChewdhury, 2006].

Dristrict Encroached forast land (ha)
Aasarvad Vastad Acquired  Total Emoroached %= of encroached land
Faorast Forast Forast
imajpur 143157 1654650 35133 50008 4/
Thakurgaon R Fhl 2 2A6 EEXR ) Lo
Fanchagarh 113141 113141 &l
Totl T A Al FOFR.08 EX Ak A AF. W

The sal farests of Bangladesh were mansged under coppice system with a rotation of 25 years
[Das, 15980, 1982), Areas where sal trees are comparatively less are managed under clear felling
eystem followed by artificial regeneration mosthy with sal and ather suitable species (White and
All, 1979; [ras, 1980 Maohiuddin, 19832}, The forest aress are shrinking day by day, natural Ll had
last its coppicing abiliny and in fact, there i no recard of cappice management and its growth.
The farests are being destroyed ar an unprecedented rate to clear land for agriculture and
habitation, The great destruction accurred during the liberation war of Bangladesh in 1971 in the
whale country and in the sal forests as well. The government bannead the felling realizing the fact
that the farest had degraded due to excessive lelling and coppicing, But, the law was unable ta
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protect these natural deciduous forests, The main cause of depletion of this forest was duse tothe

land clearance fior agriculture and forest land encreachment. Almast half of the total sal Forests of
the country have been already depleted. In Dinajpur area, sal forest argas have been drastically
reduced to small patches due to human settlemsant, agricultural encroachment and mining
activitias (Alam, 1995 Chovedhury, 200 Uddin et al., 2006,

Past status of plant diversity of sal forests

The bicdiversity of sal forests was very wide and
interesting both from ecological and conservation
paint of views (Alam, 1995}, but ng information was
raentioned abaut sal forests of Bangladesh by Troup
(1421}, Prain (1903) emphasized the exploration on
the Madhupur Torests which accupy the major sal
forests of the country. The list of important forest
species are available in the Working Plams of
Mymensingh  Division  (Chowdhury, 1%60) and
Marthern Forest Divisian (Sattar, 1976). Cowan and
Cowwan (192%) prepared a hist of plants frem narthern
Bengal which included the plants of Darjeeling and
Jalpaiguri districts. The ethnobotanical survey of
Morthern Sal forests (Phulbar wpazilay ingludes a
wide variety of flora {Uddin et af, 2008, The
deminant species faund in the Mymensingh - Dhaka
forests is sal (Shorea robusta) ranging from 811005
[lemail, 1968), Some other cormmon associates of sal
are also reported by lsmail {1968), 5 Das {1977) and
LK. Das (1990). 1t was found that sal ferest stands
comprise about 35 tree species of which Shoreg
rabusta was the predominant one {Das, 1977). Maore
recently, Alam (1995, 1999 prepared a checklist of
the flera of Bangladesh sal forests. Some common
associatas of sal are given in the bow,

Present status of plant diversity and forest
condition

A tremendous changs is noticeakds in the degraded
sal forest areas of northern Bangladesh. Most parts of
the recorded area of sal have poor stocking and
quality. &1l the bictic and abictic interferences lked the
forests o an unproductive forest area. Remnant
niatural sal stock has lost its vigorous coppicing ability
to a great extant, bole bacomes malformed and tha

Common associates of sal (Shorea
rabustal in Bangladesh sal forests, Bangla
narmes are glven within parentheses,
Trees and shribs

Ading caraifalis (Haldu)

Altzzia spp. (Karal)

Coveya arbonea (KumblsGadila)

Lok fistuia Sonalul

Clelsfacally cperaarus [Depha jaam)
Dilleriia prenragymg {Hargaza/Ajoil
Geiraipa pirncta [Kapila)

Halwrrheng aniidpsentanica (Kurchil
Lagerstreernia parviflona (Sidha jarul)
Litsea pobyantha (Menda)

Mirreces pankoulata [Assar)

Miliva wefuting {Gandhi gazari
Phydlarrhus embdica (Ambaki)
Schivichera oleosa {Kusum)
semecanpus enscandlr iBhelaBeala)
Sirehlis osper (Sheora)
Sterciaa spg. (Udal)

Terminaa bellin'ca (Bahweral
Terminala cheba {Haritaki)

Giycosmis spp. (Assheara/Matkilatal
imperaha cpindaca {Sungrass)
Mikama soomtens [Germany lataassam latal
Murcuna grwta Shuashim)
Penrsetuim sefasum [Shati)
Bandia spp. {Mainakanta)

Scindapsus spp. (Gajpipal)

amilay aspera (Kumarl Latal

Wiris sp. (Panilata)

Firiphues rugosa Anigotadlangli Borai)
fafter Alam 1995, 19341
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groavth of the forasts seams to be stunted, The natural vegetation in the mid and high regions is
gradually disappaaring and some of the native plant species of this region have become
patentially endangered. Sal is the major and in most cades the only impanant species of Dinajpar
sal forests. Many associate species of zal dsappearad In the vary recent pastand a remarkable area
is mow wacant or scrubs or convertad to agricultural land. & thin vegetation cover is only s2en in
rainy seasons, whereas large areas remain barren The sal forests of northern Bangladesh were
degraded heavily by entroachers from reighbouring villages [Chowdhury, 1532 Uddin er o,
2008, A serious dearth of food, fadder, Fuel and Building matedials of plant adgin in this anea is also
accelerating the forest degradation.

Possible impacts of climate change and invasive species

Global climate change s now a reality and the change is mainly happening due to global
wiarming. The impacts of changing <limatic conditions on plants, particularly the exotics are
imimense, insdious and wiually irrecoverable, The scope and cast of alien invasions is glabal and
enormous, in both ecolegical and econormic terms. In Bangladesh introduction of alien invasive
species of flora were deliberate primarily in order to increase productivity to support the needs of
a huge population. The deliberate preferences of fast-growing, high-yielding species, &g.
Ercalipius carnaldulenss and Acacia aurcoliformis eroded soma of the nativa spacies and the
genetic resaurced af the patural foreats. Only scarce information i avallable sbout the alien
species in Bangladesh and theirimpacts on the ecosystam, But, more than 300 exotic species are

- = ‘ =l
Diegradad sal forests in Dinajpur. PHOT: Rapb Mahamud
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suppasad to be aither wildly growing or cultivated as econamic crops in Bangladesh (Hossan
and Pazha, 2004), In Bangladesh, soma of the invasive species are so well established that they
becams noxiows weeds of forests and wastelands (a.g. Chrovmiaanag odormta, SMikanis cordota,
and Lanfong carmargl, Climate change may Favour the growth of some of thess pioneer
colonizing wesdy spacies by replacing the native species (Hassain, 2008], which may be anather
disaster to tha environmant of northern Bangladesh, Climata change may also have effects on
the phenobogy (Flovsering, fruiting, leaf lushing, et} and reganaration of some native specias
including the risk of pest infestation and diseases,

Dependancy of local people

With a fews axceptions, the majority of the indigenous communities are forast dwellars (Yadama ef
at., 1997}, The ethnic populations in tha Bangladesh sal forests include Garg, Bangshi, Santal and
Kooch, Forests and forest resources, primarily Minor Forast Products [MFF) or NWEPS play an
important role in the viability and swrvival of tribal househalds because of the importance of
forasts in their social, cultural and edonomic survival [Tewari, 198% Uddin of o, 20061, The primary
weprkers in the collection, processing and marketing of NWFPs are women who gather the bulk of
forast produce, in<luding food and fusl-ralated forest prodects, In Dinajpur of Bangladesh, a major
share of food, medicineg, howsa buildings matarials and firewaod of Santal community comes from
the natural sal forests (Uddin ef of, 2006). Children and woman alse collect tha leaf-littars by
brushing the forest floars and a sack of leaf-litter are sold at a rate of Tk 30-40in tha market,

The sal farests in Dinajpur area were never properly managed, Extraction fram the forasts in 1950
= 1960 did not create the vacant areas because of low population in comparisan to large forast
araas. Local people and the forest dwellers collect their necessities from tha forests whenever
they naed, but never harvest the produces in an indiscriminate manner, However, later on
arganized encroachers destroyed the sal forests indiscriminately, Repeated cuttings also
damaged the coppicing ability of the sal stands,

Current managamant regima

In Bangladesh, plantation programmes are
increasing day by day, and exotic spacias ara
getting preferance over the indiganauws onas
(FMP, 1533 With deforestation.  many
degraded  sites  are  now  availabke  for
plantation, although very fttle is known about
how to manage such sites economically. In
northern  Bangladesh, especially  Danajpur,
Thakurgaan, Parchagarh and adjoining areas | " -
have been cleared to plant mainly the - e >
participatory forestry programmas such as tha F'«t Sk e S = el "
Asian Development Bank [ADE)-funded Thana i.'-;l&;:rm P Eh;ﬂtr: ha..'anilui-u_wnnu: W AN ar'..a.lihmd
Afforestation  and  Mursery  Development “9tan. PHETIE: g 1K Ml e
Projact and Forestry Sector Project of Forest Department [Chowdhury, 200&),




Soma significant measures wera taken by the government and alse noen-governmental
arganizations te invalve the local people in the forestry, e, agroforestry and community woodlot
plantation programmes in Dinajpur sal forest areas, Parformance of trees raised in 1585 was
falled in 1553, A total production of 455 m? of timber from 6,05 ha plot in 8 years was achieved
with a mean annual increment of  m? haet yr-1in agroforestry plots (v Bforest.gov.bd), The
Forest Department started participatory sal copgice management from 2001 wnder the Forestry
Sactor Project, A fotal area of 5,850 ha sal forast has Bean browght under coppice management
throwgh participatory social forastry in different parts of Bangladesh during 2001-2003, of which
40 ha sal coppices wera managed by local participants in Dinajpur district (PEN, 20035,
Chowdhury, 2006). Bamboo, Cane and Murta Developmeant Project [BCMDP) along with FAF are
two important projects implemented in the Secial Forest Division Dinajpur from 19552000 to
2004-20405, Plantations raised under both the projects ara shown in Table 3,

Esprarivans ol sgricdBune -ril.hr.\- ul.fm'l ares b Birgeng Dinsjpae,  PHOTOE F-;lib Pahsemid

Table 3. Plantations raised under Forestry Sector Project [FSP| and Bambos, Cane and Murta
Development Project {BCMDPF] in Dinajpur sal forest areas (Chowdhwry, 2006).

Total area or length

Fsp

Weoodial planlatian {rew) 545 32 ha
Woodlks planlatian 1and pataion) I 10D ha
SAgralorestry plantation (new) 15500 ha
Agrolorsitry plantation (209 rotation) E06.00 ha
Stripy plantation (new) 1 20000 Km
Strip plantation 1 patation) I TR0 Ko
BLMDP

Bambua plantation 115060 haa
Cane plantalian 1200060 haa
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The speciec planted in the FSP are Acocio auncalformis (Akashmonl), Anthocephalus chinansls
(Kadam], Artocarpus betercghylis (Kanthal), Arsadirechre indica (Neem), Chukrasio valuting
(Chikrassiy, Ficus spp. (Bot), Gemeling arboresa (Gamar), Logerstroemia speciosa (Jarull, Leucaena
feucoceprhol (Ipalipdll, Mangifera indica (ham), Mela arediroch [Bokain), Phylfanthus ernilfica
farmloki), Terminala arfung (Arjun), T. bellirica [Bahera), T, chebula (Haritakd), Ssdetenia macrophyiia
iMahgoni), and SpEpgivrm spp, Jam) The species planted in BOMDP area are differant species of
bamboo and cane. Morover, recent activities taken by the Forest Department. e.g. woodlot
plantation, agroforastry, strip plantation and reforestation of Ramsagar Mational Park planted
many different species of indigenous and exotic plants, for example, Acacia auncaliformis, Acacia
cilechy, Acacia hybreid, Albima procesa, A, Telibeck, A, fucida, Azedinechto indica, Cossia fstwln, C
siamea, Dalbengla sisson, Eucalypius camaldlansts, Gmeling anborea, Leucaena lewcocephala, Meifa
sevnpenens, Tomwaningdws indica, Teclong geandis, Terminalo arfunc, T belfiica, and T, chebuia
{Chowdhury, 2006).

In Bangladesh, several NGEDs are involved in
forestry  activities Including planting  trees
alang tha marginal land, private land and evan
Im the forest deparment lands. In northern
Bangladesh, the Rangpur-Dinajpur  Rural
Services (RDRE) and Thangarmara Maohila Sabuy
Sangha (TM55] are two notable NGOs having
tree plantation programme In homesteads,
institutional grounds as well a5 raising of local
nurseries over the last coupla of decades. The 8
Swiss  Development  Cooparation  (5D0)
launched the Yllage and Farm Forastry Project Acaca plantation in sal forest aeea im Dinajpar.

(VEFF} in 1887 in north-westem Bangladesh FHEER: Paf i Sahramrnec
wilth & view to addrase the acute shortage of fuel, fedder and timber that affected the poor in the
ragion, Treas were planted in oroplands in collaboration with poor and marginal farmers and
through the invehernent of local NGOs.

Fresently, participatory forestry programmes are being implementad under secial forestry
Initiatives. However, some persistent constraints in the adminkstrative arrangements and local
social system often cause fallure of these programmes. Moreover, farmers who participated in the
community forestry prograrmmes are not getting their share from the harvesting of the crep in
tirne. Initially all sharehedders agraed that undar the programme the profit will ke distributed to
them according to some predstermined ratio. However, due to lack of proper management and
prompt response from FO. partoularly when the plantations have reached to the harvesting age
for the first ratation, the farmers stopped leoking afterthe plantations. Mature trees are now being
felled and taken away by illicit loggers taking this opportunity of Inactivity of farmers. Once the
trust of the farmers are lost, then it will be very difficult for FD to regain, and to implernent this type
of participatory approach of forestry practice in future (Chowdhury, 1994). Howeawer, there are
somea success storles regarding the benefits of participants (Bhulyan, 1994).
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Conservatlon needs

There is ne doubt that sal forests are the national haritage of the country and it is our foramost
duty to preserve and conserve this forest (Kabir ar al, 2003). Species-rich natural sal forests are
prasently faced with numerows problems Encreachment is the Burning problem since significant
araat of sal forest land has already been encroached In Dina)pur Forest Clvislon (Takle 2). As the
farest dwellers move an, they seldom sell their land to agricultural landownars on whera they
ralse agricultwral crops, particularly rice. 50, with a view to recover the encroached land and also
to have immadiate canopy coverage through participation, plantation may play a very positive
role. Fuelwood and other associated demands fior timber are ene of the mast Important lssues in
the central and northarn parts of Bangladesh, Thara exists a great demand and supply gap for
fuehwood and people are bound 1o cut trees from forests. To mitdgate the prodem, fast-growing
species may be selected to have quick fuelwiond supply in these degraded sal forest areas of
Bangladesh (Hossalm efal, 1994, 19495, 1997 Islam ef al,, 1997]. Yarious models of alley cropping
agroforestry waere tried in Dinajpur sal forast areas include exotic tree crops [Bhuiyan, 1964],
Farmers also expressad great preference for eucalyptus because of it fast growth, straight stem,
riarrowy cylindrical crown and light shade (Dalmacio, 1989), Daspite such inclinations, plantation
programmas in sal forest areas should not necessarily be with only short-retation exotic species,
Befare gaing ta large-scale plantation programme, forests’ diversa flora and fauna should also ba
considered. The major concern is still the right choloe of spacies for @ site whathear mixed or in
pure stand and the interactions of species and sites, especially where exotic spacies are used,

Conclusion

Forasts are particularly important in the contaxt of present environmental degradation and
ecolagical purposes. Bangladesh needs immedlate stepe to halt further deforestation and
degradation of ity small but very important valuable natural forests, There are very faw
alternatives to protect the snvironment except the conservatbon of forests and extension of
farestry, There is no comprehansive database for sach fragmented sal forest ecosystams in
Bangladesh. Moct of the studies and reviews describe the general description of the acosystams
mentianing major flora and fauna only, The unresolved issees such as tenurial uncertainty and
conflict betwieen private and public titles aver forest and farest lamd, traditional land right lsswes
of the forest dwellers, and anamalies in land records and demarcation existing over decades have
caused large destruction of sal forest as well & loss of blodiversity (Chowdhury, 1954).

Pursuance of traditional approach of farast managemant and protection of forests without local
people’s participation proved unsuccessful and resulted in frequent direct confrontation with
local people Bhuiyan, 1994, Consequently thers is a progressive degradation of forasts through
depletion of tres cover and loss of forest land due to encroachment. Retention of the existing
reagar forast ar@as under trea cover proved to be a difficult task, Considering the situation, 2
gystematic and planned agroforestry practice in Bangladesh was inltiated in 1985 in the denuded
plainkand forests of Morth-Bengal with active parti<ipation and cooperation of the forest dwaellers
and encroachers. For sustalmability, @ combination of growing agr-crops and weod (forest)
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together in the same piece of land under a specially designed agroforestry land use model may
be practiced (Bhutyan, 1994; Kabir et al, 2003; Chowd hury, 2008) which will reduce the pressure
on the remnant natural sal forests. This approach may also help in bringing back the remnant
riatural sal Forests and its assodiates to vagetation cover again,

Recommendations

Plantation: Permanent plant cover must be restorad to halt wind and water eresion In this degraded
sal forest areas Although most tree planting efforts ever the last few decades were aimed at
increasing supplias of marketabde timber and wood products, but tree plantation should be taken in
envirenmentally suitable sites by selecting appropriate indigenous species that will not only
combat desartification but also fulfill the present and future requirements of timber, fedder and
fuelwaad. Enrichment planting with native species may be adopted in low density sal forest areas.

Pariicipation: Since the migration and settlemant of plainland peoples in the sal Forest areas
craate conflict and encraach forest lands, it must be stopped immediately. Forast dwellers
partioularly the Santals hawe the priority in land allocation for participatony forestry programmes.
Participatary forestry activities in degraded sal forest area effectively ensure from field planning
[site salecticn, nursary raising, and selection of agr- and free <rogs, planhingl to cropping
medules development amd marksting, Models should be flexble to accommadate local neads
and wizdorm. Wild flora (WWFPs, medicinal plants, etc] have the potential to deliver significant
income and emplayment oppartunities to tribal pasr people, 1o farest dwellars musat be invalved
in forest protection and management programmas, Paople’s full participation may be useful in
protecting the existing as w2l as new plantations.

Specles selaction: Multipurpose fast-growing tree species have the potential to enrich ar replace
rrany af the unproductive shrub or hertes, bur careful introduction of invasive species is needed,
Manocultura of Aoaci awniculiformis, A, mangicren, Eucalieius caraldulensis, and TecToma grandis
dominating aver the native species should be discouraged. Mative species and associate species
of zal must be considered for the remnant cal patches. Tree species In the agroforestry
programme should be such that they have a desp roat system, oylindrical and smaller crown and
campatible with agri-crops,

Planning: Introduction of an integrated land and water use planning for sustainakle agroforestry
eystem which needs an ecological management with efficient water catchments, restoration of
indigenous vegetation cover and a balanced integration of trees and shrubs into sariculture,

Productivity: Tha productivity of the remnant natural forests in Bangladesh is very low, ranging
from 0525 m# ha-! yr-1. The low productivity is mainly attributed due to illicit felling,
encroachrment, poor density, and low soll productiity with proper management and sihdculiural
treatments. Along with increasing the vegetation cover, the productivity needs to be increased
throwgh tha use of ganetically supsrior seads, better planting stocks, hybridization and other
sibvicultural manipulaticns, and it is possible to attain an average plantation yigld of 10-15 m? ha-!
yr-1. Increasing the forest productvity, the gap between the demand and supply of forest
redourced may be minimized.
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Homestend foresfry: Homestead forestry throughout the floodplain area is an ancient and
widespread agroforestry practice with minimal care and investment, But for huge demand,
cultivation of trees on hemesteads neads to be intensified and diversified, and fruit species and
varieties need improvement. Increasing productivity in the homesteads also reducas the pressura
on the remnant sal forests in nerthern Bangladesh
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4 Changes in Cropping Patterns in Noakhali
Ahama Adrika

Introduction

Ensuring focd security in light of the impact of dimate change may be one of the biggest
challanges we face in this century, It seams obyious that any significant change in climate such as
temperature increases and lower precipitation would impact lacal agricultture and thereby affect
the wiorld™s food supply, In recent timas, a crisis in the food supply has bean observed worldwida,
Consequently, increases in the price of food graln ls also conslderad a serious lssue.

In terms of the impacts of cdlimate change, Bangladesh, baing a low-lying country, is considered
one of the mest vulnerable countries in the world. Pecple in Bangladesh have already been
witnessing climatic wariakility (MoEF, 2005), 11 s likely that Bangladesh will face incraasad a5 well
as unusual precipltaton In monseon months along with hotter summers, Apart from that, the
expactad sea lavel rise would also be a devastating phenomeanon in the near future, Tha United
Mation's Intergovernmental Panel on Climate Change [IPCC) developed a scenario for 2050 that
pradicts the various types of impact such as sea level increasing by 50 cm affecting 18 million
people along the coast of South and Scuth East Asla. Additionally, it predicts decreases in the
crap yields particularly in South East Asia due to increasing drought and floods (FAR. 2007,
Altogether such events will have tremendous inpacts on the lives and liveliheods of the people
in coastal areas, a5 well as the agro-Bisdiversity and Foaod security of a country like Bangladesh.

In order to reduce the Impacts of climate induced change and warlabllity on agricultural
production, farmer cemmunitias are often encouraged to apgly adaptation technigues, such as
gwitchimg crop varietiss, introducing more sultable crops, or shifing crop-cycles, that can ba
undertaken by individual farmers., 1t is understood that the farmers of Bangledesh also possess
various traditional knowdedge and practices and newly-gained experiences as adaptation
techniguas [Hague, 200, These adaptation techniques are meant ta combat climate variability
induced impacts on crep cultivation, thue their llves and liveliheods.

Moakhali, bsing a part of the coastal area of Bangladesh, is considered one of the mast vulnerabla
araas to climate variability. The peopls of this area encounter natural disastars, like cyclane, flaod
andd storm surge very frequanthy (Mating 2008}, Maregver, the area is anly & m high from the sea
lewal, and a5 a result, water logging can make the situation worse and the community more
vulnierable, In additicon, salinity intrusion would be a more acute problam in the coastal Noakhali
region. It is predicted that, Moakhall, being a predeminantly agricuttural area, would face major
impacts of climate variakaility on its Cropping pattern (Hussain, 20045,

Against this backdrop, a study was conducted on the cumrent environmental and climatic
challanges faced by the farmar community of Noakhali region as well as how they cope with
these changes. This study further documents the traditienal knowdedge, such as alternative

3r




cropping patterns, that farmears apgly to reduca their vulnerability in terms of crop preduction,
The study also attempts 1o sugoest a set of recommendations e facilitate integration of
traditional practices & well as the transfer of technalogy to equip the Farmer communities all
ower im Bangladeash in order te withstand xisting and future climate varakility.

Study area and approach to the study

A nurnber of unlons (the local government units In Bangladesh) of Moakhall Sadar upazila
[Shudharam and Subarna Charl of Maakhali districk waere salected and visited in July 2008 to
gather Infermatien for carrging cut the case study. The unions are:

iy Hatiya Bazar, Hunni union
iy Char Wapda unbon

iy Binodpur union

¥l Vatirtek & no. union

vl 3 ne Dhanshici unign S Old Shoundalpar

in erder to conduct the case study, Information was collected from two sowrces. The primary
information was callected through FGDS with the farmer communities based in different unians,
Further, eme-to-one discussions were carried out with the Department of Agricutture Extenzion
[DAE) officials based in Moakhali district, The secondary information, on the other hand, on
various aspects related to agriculture and livelihoods particularly 1o the coastal reglon was
colkcted through a literature review of different existing papers, articles and reports of
gowvernment and other organizations.

Cropping pattarns

There are three cropping seasons found Inthe study area, namely Aus imid March - Junel, Aman
[mid Junae - mid Septembear] and Rabif Bore [mid Septamber-mid March). The cropging pattarn
of the study area Is dominant by Rabl crops—Broadcast aus rice—Transplanted arman dce. Both
aus and aman ara rain-fed. On the other hand, the boro cultivation is very limited in this area as
there is scarcity of iIrrlgation water. As the adjacent canals are being sitted each year, the farmers
have difficulties in providing the required amaount of water for boro cultivation. The areas which
hawve sawers water logging are mostly dominated by boro cultivation. Mow-a-days, differant kinds
of wegetables are also grown in the winter season on a large scale as it has more econamic
bienefits. Earlier these were mostly grown In homesteads. In addition, varlous kinds of pulses are
alse grown te suppaort local livelihoods during the winter season (Rabi season). Besides these,
cplcas, ailseads are also grown in this area. Table 1 lists some commonly cultivated creps in the
study arga,
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Tahle 1. Crops uswially cultivated in the study area in Noakhali.

Major crop typas Wariaties

Rice Transplanted aman, braadcast aus IRB)

Cithser cereal i, whest

Spices Chilll, gelic, enlon

Pulse Mungbaan, lentil, grasspes

Ol sad Sowdrean, sesame, groundnut, mustard, linsesd

Winter vegetables Tormato, cauliflower, cabbage, amaranth, brinjal, spinach, okra,
radish

Aot crap Potate, sweet potats, Tar, arum

Sumimer vegetakles Cendon spinach, snake qourd, spongy growd, hvadnth bean,
amaramly, bitter gourd, purnpkin bottle goud, cuoumber, papays

Fruit ‘Water relon

& successiul famer showcasing his water melon vield. PHOTO: Shebrad Chosdhuny

Imtreeduction of new crops

A few crops, such as soyb=an, groundnut. cocumber, com, wheat and water malen, have besn
found cultivatad in the study area only for a few vears now. Through community consultations,
twi basic reasons were identified bahind such promotion of new crops. Firstly, the agriculture
productivity im the area has diminished over the recant years, espacially due to usual behaviour
of weather. Te minimize yield less, local farmers have up taken thess new orops to safeguard their
income. The second reason is prokably the stronger one and purely economy-driven: since these
niew crops have high market values people started to cultivate them.
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Tha DAE officials also mantioned that crops like soybeans, groundnuts and water malan can
withstand salt water and need very litthe amount of watar. That is why these crops have high vield
campare with other crops in the swdy area, DAE officials of Moakhali also stated that salinity
tolerant BR 47 = belng tested on a pilot basls in Khulna and Satkhira areas - the scuthem coastal
region of Bangladesh. As these areas are similar to Moakhall, it |5 possible te try and replicate the
cultivation of this variety in Meakhali region to combat the increased salinity condition in future,

Major agricubtural constraints

The study revealed a number of major
canstraints usually faced by the farmars as
briefed balow,

Warar logging

Due to heavy rainfall, water-logged situation
oocurs in the study area. Oraining out of the
flood and rain water is another problam of
this araa, The water-logged condition is now
vary bad since the canals adjacent 1o the
fields are silted up. Moreover, the existing | : : i
5|IJ|I'_'E'-5|-E||:EE. are nat mrl-ung -EFFE'CH'HE'I}'. Warer -logosed sinaantion at Vaticek. FHOTC: Bhana &dika
Cwring the monsoon season due to heavy rainfall the situation gets worse which hampers the
breadcast aus cultivation,

Cirexiaggfod careed Salieni Ty irlrdesican

Due ta lass of infrequant rainfall, a deought situation also cccurs in the study area, During the
rronth of August, if & dreught situation accurs it hampers the trandplanted aman cultivation. On
the ather hand, the rain-lass conditien during March-April cam alse cause the salinity sibuation ta
worsen, which can affect the broadcast aus cultivation. The salinity problem also causes the
irrigation situation to worsen.

Riverbank erosiom

Riverbank arosion is ana of tha major problams
in the study area. People who are exposed o
the sea and Ive outside the ervbankments,
locally known as beribandh, often lose their
homes and cultwvable lands. Consaquertly,
these devastated families have to mowe or
migrate to sorme safer parts of Noakhali district

Inereersedd ticdol saarage amd cyckones

Increpsed tidal surges severely affect crop S .
cultivation since the fields get fleoded with salt g -t

water. The increased occurrence of cyclones  Reerank erosion in Moakhall PHOT: Ahara Adiika
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aluo reduced crop praduction in the siudy area. The incressed number of cyclones particularly
causes harm to the seedlings of transplanted arman,

Sltation of the adiacent canal and inadegeate lrrkgation facility

The adjacent canals of most of the villages are heavily sitted up. A5 a result, durning the droughtit
is difficult to get water for irigation, aspacially for tha rabi f borg season, On the other hand,
dufifg heayy rainfall, & water-logged situation scours as the rain water cannot deain out threuah
these canals. The water Mow has already decreased causing navigational problems,

fmpraper shilce gares
In the FGDs, the people identified the problemn of faulty design and improper management of

sluice gates, This has been an added issua regarding crop cultivation & it regulates the flow of
water entering into the cultivable land.

Untirmely raifall

ntirnety rainfall In the month of Septermber as well as in the winter season creates a lot of
uncertainty regarding the production of winter crops. Unemploymeant crisis is regular during the
month of May-August due to heavy rainfall which forces the villagers to migrate to some other
areas like, Chittagong, Feni and Sylheat (o ensune livelihoads,

Traditional knowledge and existing practices

The study reveals a number of traditicnal practices and currently exercised coping mechanisms
in agriculture to adapt to climate variability as listad below. Basides, there were some traditional
practices like putting dried neam leaves in order to protect seads from diseases and pest attacks,
which are alse ece-friendly means in agriculture system,

*  Coping with water lagging
= some farmers plant aman varieties such as Rajashall, Kajelhall, Greenshall,

Kalijeara and Gigaoj (for puffed rice) a bit sarly since these can withstand a cartain
lavel of excassive water,

- larmers also grow BR 22, 23, 27, 40 & 41, amongst which BR 41 s preferred ag it i
rasty and also with high yield,

= Maoyabazal (native transplantad aman variety) i preferred during heawy rainfall In
the month of August-Septembear since it can withstand water-logged situation. 1t
takas only 4 months to harwast,

Coping with less water

«  People prefer BR 28 more a5 it needs less water,

Shifting of cultivation tima

+  Broadcast aus used to be planted during Chaitra-Baishakh {mid March-mid hayl,
Bt now is planted in Falgun-Chaitra (mid February=mid Aprill,

Coping with climatic variability
- Farmers paow-a-days cultivate some local varieties of rlee such as Dholamata,
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Lalrmota, Lalmati, Bashrmoti, Betician, Modhyamalet], Bailam, Laljeers, Keramdan,
Maricha, Kontaktara and Leiccha.

Shorter cultivation period

o M rlce variety, locally known 25 China IBRL e also very popular because it can be
harvested within three months.

Condusion

Farmer communities hava been facing changas in their environmental and climatic conditions
for the lash few wears, I is understood that the farmers of rural Naoakhall are not awane of glabal
warmming and climate change nation as such, But they can easily relate 1o the changes in the
weather that they are facing on a day 1o day basls. In additien o that they have been
sxperiencing low crop producticn aleng with increased extreme weathear events, which has baen
an added crisis to their fvas and livelihoods. In order to ensure food security as well as the
livelihoods of the farmer communities, they have been trying to fight against the odds and cama
up with native varieties that can withstand some variability in the climatic condition and can
provide econamic banefit as well. Praduction of some nawly intraduced crops has been found to
be very successful.

It is ewident that changes in cropping pattems do exist in the study area. The forermost important
rason for adopting these new crops is better economic banafit to ensure fvalihood seourity, but
these crops are also found suitable in the changing climatic situation of Moakhali district, Further
studias and research on altermative cropping patterns nead to be carried out, especially in light
al climate variabiliny and replication of the technigue far similar climatic conditions. Agricultural
extension services have to extend their autreach and training For local people to equip the farmer
communities to tackle the odds of dlimate vanability.
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5 Potentials of Native Crop Varieties for Adapting to Climate Variablility in
Bangladesh

Ma. Fazlul Hagque

Introduction

Agriculture, before the days of Greger Mendel, was supported solely by the knowledge pool of the
farmars, which was acquired and enriched In gach generation In specific agro-acasystems, to
address speclfic stress, this knowledge, with error and trial, was passed through their successors
and accumulated for appropriate productive use. This inherted knowledge pool of the farmers, is
termed as ‘indigenous knowledge'. The process of accumulation of such knowledge In the post
Mendelian days of Instituticnal knowledge was also pursued wigorously. In pursut of such
indigencus knewledge, farmears ina specific location, to fulfill thelr specific needs, could davelop
saime cultivars, management practices and other technologies to overcoms stresses, like drought,
salinity, flocd atc. for eaming their Iveliheods and to ensure sunvival. Each of the Indigenous
technologles / cultivars was unigque In possessing some atributes in morphologhcal, anatomical,
physiclogical and blochemical tralts. These traits were Indispensable for specific nesds and
responses. For these reasons, the cultivars were unbgue and waluable. In most casas, farmers,
because of their lack of sclentific knowledge, were unawars of the sclentific basks of the Importance
of thesa cultbvars. With the development of institutional knowledge newer cultivars with specific
attributes were developed, but very often fall short by having only a few of these attributes,

el the ages, some indigenous vaneties tolerant to salinity, others to endure drought, further cres
to survive short submergence and others with more traits of late sowing potentlal, short fleld
duration, shattering resistant, favourakle content of protein, amylose stowere developed. In specific
agro-ecosystems, these cultivars with their unique morpholagical, physlolegical and biochemical
traits and yield potential could satisfy the fammers who developed tham. Most of such cultivars wers
lowi wielders. Perhaps because of this and other reasons, these indigenous cultivars with thelr unique
genetic maksup are at the risk of extincion. Rapid expansion of modern warleties and demand for
more food grain 1o feed the growing population might have compelled farmers to replace
la-wielding native varieties with high-ylelding modern ones (Kaul of @, 1982 Razzaque, 2008).

Potential threats of climate change Include increases In floods, droughts, hailstomms, tidal bores,
cyclonas, storms, tornados, sea level rise, salinkty, etc. (B85, 2007). These threats are dueto climate
variability bn respect of changes in temperature, ralnfall, evaporation, wind speed, etc. The old or
the newer stresses, in intense magnitede and more frequency, in specific lecations are affecting
agriculture and thus undermining the affert of poverty reduction. A revies and compilation of
area damage and loss of rice praduction alone during 1990-2005 awing to natural calarmitias
indicated that, on average. 6376 thousand acres of rice land was damaged annually, which
incurred a productien (oss of 491.8 thousand metric tons of rce (Table 17,

Contemporary findings indicated an increase of temperature of about (06-0.8°C during the past
one hundred years ower the area adjoining Bangladesh Haque et al., 1995). Small warming of
0.2-0.4°C peer hundrad years over the areas af India surrounding Bangladash was also reported
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ISrivastava ef o, 19830 Sea surface ternperatures (55T) in the Bay of Bengal have alsa registered an
incraasing trend [Singh e al, 20000, These studies predict a rise in annual mean surface tempeatune
bBetween 1.5 1o 2.5°C over Bangladesh by the end of the current century. The Mational Adagation
Bragramime of Action (NAPA) for Bangladesh predicts a rse in lacal temperatures By 1, 1.4 and 2.4°C
by the years 2030, 2050 and 2100, respactively (MaEF, 2005). The cumulative effect of local and glakal
fied in termperatunes increased the dea level due 1o melting af ke, A temperatuies in the regiong of
Mepal amd Bhutam are rising 8t & rate of 00E°C per year. The present temperatune is one degnes higher
than that in the 19708 Consequantly sorme glaciers in Bhutan ane retreating at a rate of 30-80 meters
avear filling the glacial lakes in Nepal and Bhutan, which may burat their Banks in 5-10 years tirme. The
falling water may cause damage 1o structures, ot her praperties, crops and life (UNFCCT, 20020, Heawy
sediment lead Braught down by the falling water ges depasited in the riverbed. Consequently the
vers becarme incapabile of carrying the wdden increased divcharge during the monioan. This Caudes
rverank overflows and extensive flaading af wide areas leading to sedous darmane of life and
property (Mukhopadhyay, 1995), The mean tidal level at Hiron paint (West Bay of Bengal), Char
Changa (in the Meglhing Estuany) and Cox's Bazar (East Bay af Bengal) has shown an increasing trend af
about 4, 6 and 7.8 ram per year, respactively. This is & prorounced rate compared 1o the global ane,
The present estimate of sea leval rise is araund 19 cm by 2030 and as much as ane meter by The end aof
this century. forcing mearly 17% of Bangladedh termitony 1@ go under sea, This will displace at laast 105
of the population and will cause an annual less of 2 million tons of € rep production [BARS, 2000},

Tabla 1. Rice area affected and production loss dus te natural calamity (19590- 2005).

. Lk
s haid! 1 g

Area in OOF acres

s {Local) 433 wr3 15 i 1% 10235 P
A {HY) J03 393 14 il [ B12 .4
B, Aman 2] FEES] 17 il il 3. 24T 160,51
T. Amamn (Lacal) il 135 1az il 4 [ 152 10 23
T. firman (HYV] il 145 214 il 142 [ 1501 1240
Bora (Lacaly 22 0./4 1+ 144 il ] 3438 Ji ALY
Bora (HYA ERTS | i k] EER i 1750 1BA?
Tatafl T1idd [ER T A5 1138 LT b RLETHE e B [LEX 1
Fraduction in (X meivic rons
A {Locad) L] 3121 i il il 1.2 501.3 EEX-N|
A {HY) 152 42! 21 il ] 5 ot 3993
B, Aman 2h 1154 ht il il 3 11864 .08
T. Aman {Lacal) i} B £3 i} a5 i il 08
T. Aman (HYVY] il 1483 22 il Ik (] 1268 14553
Bora (Lacaly 13 0540 LETS 114 il (H] 263 46 1ra)
Bora (HY JtH [2E} 32 a2 A0 [ J0id 13620
Taral a5 FRH.58 [y e 2a57 20 1.7 EER A o 29T.8H0

Sowce: RS {1906, 2000, T, 20T
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This damage due to temperature rises does not end with engulfing the territerial habitat of the
peaple of Bangladesh at the coast. & rise in 55T would enhance evaporation in the Bay, which
rright releae heat in the atrmosphera 1o develop stranger winds, This might increase cyclones,
Hurman suffering due to cyclones and tdal surges will nat be bound to the recent past and are
likehy 1o repeat frequently in the future due te changes in the cimate.

Cewimg 1o sea bevel rige, cyclonic storms and tidal surges, saline water intrudes the surface of the
rrain lamd and during dey (no rainfall) pericd saling water penetrates the sub-surface, Bath these
processes add o increasing coatal salinity in space and magnitude. Salinity affects crop
production. During 1973-2003, about 017 million hectares (20.4%) of naw land has been salt
affected. This increade s mone in dalinity clads 53 (8.1-12.0 d%/m] (5RO 2003).

Cther than the above disastrous condequences of climate change, extrems wvarations in
termperature also affect crap producticn, Every crop has a threshold temperature below which na
crop growth takes place, The threshald temperature of most of crops i about 5°C (AR, 19EE).

i

Liveess vl Bvedi ks Tnonunal Baisgbadsss b degpand) i poin gocd aresr, PHOTOE HA. Ifanidlak

Rajihahi experiences the lowest temperature. Occasionally it comes down as low & 4-5°C and
the highest ane rises as high & $4-45°C (Ahmed, 1995). This extrems variation of temperature
often alfects crop pedarmance, especially rice (lslam ef al, 1955),

Glokbal warrning has slio changed the rainfall patterns of Bangladesh, Pracipitation has inoneased
during the peak monsoon and reduced In the dry manths. [Uis predicted that precipitation weuwld
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ingrease by 5, 6 and 10% by 2030, 2050 and 2100 years, respectively (MaEE, 2005). This wauld
aggravate the fooding situation of the country, the frequency and intensitg of which have
imcreased owver the years. This is because catchment areas of the rivers flowing through
Bangladesh experienced the highest rainfall of the world in recent years, Mareaver, flash flood &
aregular event in tha foathills of the north-aast and south-east territary of the countrg,

I wiew of the above natural disasters, it is logical to infer that Banagladesh cannot avaid these
consequences of climate change, rather the peaple have to live with these natural disasters in the
future teo, Ta this end, there is litte option but to adapt to these changes of climate. Bangladesh
bBeing a least develaped country, its people have very little ability ta adapt and combat these
matural disasters IPCC, 30015,

Mewertheless, o address these stresses and sdapt o the climate variability, the Indigencus
warbeties might be helpful in two dimensicons, These varleties might be used to address specific
climate variability on the one hand, and incorporate the desined genes in the crop improvemeant
programimes, on the ather, Thus, the identification and contervation af thete varieties i of the
utmaal importance, The present study atternpls to evaluate the patentials of indigenous crop
varieties of Bangladesh, mainly the rice varieties, in adaptation to the consequences of climate
wariability in the country,

Approach of the case study

The case study was prepared mainky with the information available from secondany sources and
community meatings and the axpedience of the author, To gather relevant information resource
rnaterials were consulted. Some 17 meetings a1 the community level thraugh open discussion,
acrass the cauntry, wene conducted to asgess the existing status of use as well a5 potential of the
mative varieties in crap production [Table 25, The meetings were held in 10 sgro-ecological 2omes
(AEZ) and were conducted by the staflf meambers of IUCN Bangladesh, The disoussion in the
rmeetings alse put emphatis on changes in natural resources of the area, and the changing
clirmate ta influence agro-biodiversity and sgricultural production.

Potentials of indigenous crops varieties

The potentials of native varieties were examined in terms of adaptability to natural calamities,
cultural heritage value af the varieties, their economic values in the leng run, limitation of using
the mative varieties in production systems, and present consersation efforts for the varneties,
Fallowing paragraphs were developead in line with the above settings.

Beslow of literanye

Literature, searched o far, indicated that rice sclentists during 1920-1925 estimated the
prevalence of abaut 15000 native cultivars in Bangladeshi teritery (Hasanuzzaman, 2001},
Variability of the cultivars ranged from small-grained sromatic Radhuni Pagal to long-grained
Ihingsail ar Patnal, black-husked arematic rice Kala Manik 1o golden-brawn Barakrara, bunchy
panicles with spikelets in Khajur Jhupi to very long gummed rice Pankhi Raj. For specilic faod
iterns like puffed rice and special cakes there were spacific varieties,
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Table 2, Crop varieties and summary of agricultural and environmental concens reported in the
cemmunity consultaticns under the CICMEA praject during March-Octeber 20048,

5LHo. Location AEZ*  Mative varieties reportad Remarks

1 lelmod, Betgar, 3k Malshira, Pamishail, Jashus, Warkatizs have gene out of
Sadar, Rangpur Shilkumur, Nilkumur, hoyaraj cultivation

r3 Susua, Aruna, B Mo native variety reported Diversified cropping in winter
Bhuspur, Tangal with boro rice and a large numbbes

ol vegetables, pulses ail oraps.

LR Hatianda, Sadar, 11 Amanc igha, Muktahar, Cultreatian af the warietics

Hatore Beniguhi, Babs sequeezed because of low yield
Aws: Shonidban, Hijlidhan,
Chalcholr, Pathorkuchi, Kallashuli

4. Baliadanga, i Amaic Chiniatap, Latishal, Cultivation of the varieties greatly
Sadar, Chapal Jhingashail, Magurshail reduced
Mawalxgan] Auss: Shalta dhan, Shankarbet),

Ujjalcian

5. Keshobpr, ] Mo variely was named. Around 53 Water logging and introduction
lassars warketies were culbhated, of HYY pashed local warety aut of

cultivation.

i, Kobotpur, Sadar, 13d Mo native varkety was named. Inecrease in salindty and water
Kaligonj, Sakhina legging and introduction of HYY

pus bl themn out of cultivation.

I, Dakops , khdna 13 Mo native variety was named. Increase in salintty due bo shrimp
cultura pushed local arops cut of
cultivation.

a. Satpar, Gopalgan) 14a Mo native variely was reponted. Culbwatian af lacal varleties was
reduced dus ta salinity, Hyhrids of
vegelables slso reglaced aus rics,

9, Bisharkandi, 13a Mo native wariely was reported, Less winter crops due to climate
Bananpara, change, Fog damaged winter
Barlsal craps during the kst 2-3 years.

1 Choveganga, ltna, 1921 Pajam, Madhobsal, Latisail, Fog in winter remains up b
Eishoreganij Mamgiri, Birui, Tepi, Fala and March, affects boro rice

Rafasall were replaced by modern Frequency of flood incressed,
varneties,

11. Acdukbadi, Palash, 20 Gochi, Rata, Tepl, Chhotrisail, Severa cald affactad Bors rice ts
Bishwambarpur, Blchbhganal, Kwla! Lackl ard Binnl  develop hallea hall. ¥ield loss
Sunamgan of bare rice and Tulshimala, was to the tune of 75- 1005,

KModhumadhab, Balijeera, Goinma
and Boackpuraye of aman rice were
alest out of cultivation. Variery
Panitarial could grow along with
Increase In water depth,

12, Laladpar, Pl Variety Gochi coubd becultivated  Vast anea remaing fallow dus to
Kollahgaia, unider high tempeature, but wield  delay inanset of rainfall and less
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Takbike 2. {Conud)

5. No. Location AEZ*  Mative variaties reportad Ramarks

SLnamaan| leree €2 Ll Basclal ared Aishina arvailabrlity al irrigation water in
cotild gres ong with Increase in the silted canals,
water dapth.

13 Char Wapda, 18f  Rajasail, Betlsall, Modhumalati, Rainfall defayed. Exoess In August-
Subernachar, Pajam and Kalijeora were October, Wiater lagging and
Moakhali cultivated in the locabty. New salinity were the major praoblems.

crops like maize, water melon,
wiieal and sonbsoan were
intraduced,

4. Boyer Char, 18 Rajasall, Kajolsall, Kalijeera, Salinity and unavailabiling of salt
Harini, Hathya, Lalmoh, Lalmata, Dholamota and  fres iFl atian wates, waber
Moakhali Gigoj jused lor pulled ricel were logging, delaved ralnfall and

reported in the locality. Modem awceess ranfall during
warleties like BRY, ER14, BAZZ, Sugust-Octobe, and cydanes e
BRI and Puibachi were reposted,  the main prabikems.

15 Belipara Tharchl, 2g Fag varkty for rlce was mentioned,  Shomening of fham opcle from

Bandarban Ihum [slash and burn] was the 10-12 years ta 2-3 years reduced
mitjon syslem of cultivation. ol fermilitg, and thas reduced oop
Cuhivate rice, vegetabibes, fruits like  yield.
papaya, pineapp, banana and
sices like tumeric and ginger

16 Linear 249 Pz warlaty af rice was reparted, Wiritar sharl, sweverity of winker
Mahedhkhalicara, corbd |, Surmimen was wal e
Teknaf Sadar, after cyclone of 1994, Water
Coi's Bagar lagging and deforestation were

magar problems.

7 Teknaf Sadar, 23 M warkety of rice was reparted, increase Intemperature,

Coe's Barar

* KEL, Agpo-ecologcal Zone

frequency of storm, delayed
manscan, change in predpdtatian
weere the majer conoems in
acyriculbure.

Bangladesh Rice Redearch Inatitute (BRRI) during 1982 compiled names of some 12,487 native
varieties that were cultivated at the upazila level (Hamid et al, 1982), They, out of 447 upazilas,
compiled narnes af the native varieties from 359 upazilas and recorded 3437 aus, 3820 broadcast
amanm, 4,032 transplantaman and 1,200 bore rice variatias. It was estimated that, by then, in a time
span of about 50 years, about 2.500 native varieties were o417 or exfinct. Literature pertaining to
number of these native cultivars cultivated at present could net be traced, Field experience
augieated that farmers, in 2ome locations, have stopped cultivation of aus and Broadeast aman
rice from the early 198405 or late 19705, This indicated that the native cultivars were totally lost
from these areas, This context might be justified with data in Table 3. Yield of local aus rice was
very lgw and their area reducad almost to the tune of half in 2005 compared with 1991,
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Table 3. Changes in area and yiekl of roe crops aver the recent years, [Area in 000" scres and yiell in kgfac)

Ehll:mpl- 1007-1992 199520 20048 2005
Area Field Area YFiedd Area Yiekd
B (Lacal) T &0 2355 415 1418 A50
Aigs HY) 1025 751 145 37 1115 T4
Towen! 4715 S50 IH0 51 2532 593
E Arnan a7 412 1314 4438 1221 375
T Aimai [Locall 6T BE 554 5362 So7 A4S T4
T &imain IHYW G210 Ao HR22 15 7181 Q32
T 1T 700 12184 775 11826 a2
B {Lacal) T4 587 561 633 A6 841
B {HYY| GGG 1167 B4G3 1261 4578 1304
Towen! &571 145 W24 1222 Rt 1578

Souroes BES 11990, 2004, 2005

The arga under breadcast aman rice, which wias entirely cultivated with native varigties, has also
b=en reduced significanthy. The yield was stable, but very low. This signified that many native
varieties of broadcast aman rice have gone out of cultivation. The area under local transplant
aman rice has also declined over the period. Yields of the crop, howeawer, registered shight falls. In
spite of slight increases in the yield of lecal borg rice over 15 yaars, the area under local varieties
of borg rice was wery small and has declined over the pericd. Because of higher vields and
relatively low risk, areas under HYY boro rice made a big jump. Areas under HYY aus and aman
have ako increased. The arga gaim by the HYWs put the native wvaristies of rice in a

disadvantageous pasition,

S far, literature concerming the
suitability of traits of the native
varieties to  address  specific
stress  owing to climate
variability is limited. In the sort
span of time of the study, field
wisits, also, could not be made to
tap farmers’ indigenous
knowledges  concaming the
suitabiliy of thesa vareties.
Howsawer, available  literature
concerning  the potential of
native warieties is discussed in
the following paragraghs.

Figld trials were conducted at
Sailkupa, Magura, Jhenaidha,
Heshobpur and Maral during

Biox 1. Soma attributes of the native varieties [Satter atal, 1928

Drought tolerant

Insact pest tolarant:
Short duraticn:

Long duration:

Lodging resistant

Pearo, Gambi Faranigl, Baktulshi, Hashisalml,
Khaikni ¢ Chiru, Kaila, Chendra, Moshdal, Sodea,

Katamon, Shandhyamani Chighly droughs
Iokerant), Latabthog

Rearal, Mardkmandel, Dudraj Soda, Garesfwar

Maral, Hashialmi, Kalla, Mariksonda, Shaita,
Boyale, Dudmalik

Garnbir, Pykejata, Manikmandel, Benaphul,
Gareshwar, Baktulihi

Cambir

Grain quality & taste: Katakiara, Fykejata, Karchamusd,

Good yheld & taste:

Bakrudshi, Hashikalmi, Kataktara, Khukni |
Chinati, Baralasmi, Mankmandel, Moshdal,
Laxmiikajal, Benemutha

Spacial food lika rice flakes & parched rica: Karchamur

Suitable for mix cropping with broadcast aman rice: Bakel | Mato|
Fartilite reapondive: Lamikajal, Banemutha
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1987-1 088 with native aus variaties, like Hashikalmi, Hasha, Baktulshi, Norcd, Parangi, Baila and
Gamkbdr, and modern varieties like BRI0 and BR21 (Tabde 4), Tha rasults indicatad that the native
varietios out yielded the modern ones in specific locations (Aktar of o, 1988],

Table 4, Yield parformance (in tens! hal of seven native variaties of aus rice and two modermn variatias
{akter et ai., 1988].

Variety Lacations Mean Fleld
Magura Keshobpur  Narail Sablkupa  Jhenaidha duration
Hashlkalmi 2013 AB ab 222 4 bod 145 Cod 1836 209 abd 194 o
Hasha 193 BB 1.91 B da 1.75 B b 120 2284 od 181 o7
takiudshi 235Aa 235 hah 13184 222AC 248 & b 214 2
Moral 156 A8 154Aa 162 A ab 163 A 123 6f 142 &=
Farandgl 2,154 ah 2mabcds 195 88 ab 1620k 14666Ce 158 G
Kalla 195 A b 2084 boda 2407 B ab 162 Bl 203ad 1495 oG
Gambir 1958b 258 Aa 2156 Z19Ba 263Ah0 250 14
HE2D IL10H & 107 8f 09%Ea n6e7Cd 278A D 132 13
HE21 1654 cd 233 Eabc 1370d 073 0d 33T Aa 1587 17

Pirbe; Seval e D 3aed Tipr £ e withies kacalon and capital ketBers Tor compaersg scrms localicns

A fiald survey was conducted at the Farming Systerm Besearch (F5R) and multi-lecation test sites
IMLT) of Sailkupa, Magura, Jhenaidha, Keshobpur, Bagharpara and Marail during 15871988 to
ahbtain farmars’ parcaptions about potential attributes of the native varieties that were cultivated
by them (Sattar of af, 1988). Findings revealad that the native variaties wera cultivated for their
different attributes (Box 1),

Evaluation and characterization of the  gax 2. Abiotic stress tolerant native varieties [Bashar
raftive varieties at the Genetic Resources and Akber, 2008].

S R indi
and Saed Division of BRRl indicated that ] : Ealita: MIMAH,

¢ = B
a r!urnb-er o -thi' rative '.mrl-E'tIE'.'n- Wware Kaliraj, Kaladhan, Hijaldhica, Ssds
rasistant to diseases andfor insest past gabiura, Khola mator, Kumragoir,
attack. Some of the varieties ware Ashial

resistant 1o abiofic  stresses,  [like
submergeande,  tidal  submergence,

Tidal submergence: Kumrsgaln, Dusdmana

salinity and drought (Bashar and Akter,  Salinity: :‘H'W'L mmr

2008} as listed in Bonx 2, e TR B
B} as listed in

As a result of the institutional research,  peaught: Hashikalmi, Dular

beginning in 1210, soma local varieties

of aus, broadoast aman, transplant aman and Boro rice ware developad aither throwgh selaction
from the native ones or by hybridization, These varieties were developed on the basis of
adaptability to local field situations and Better yield, But consumars” damand and market valuas
as weall as export potentials of some of these variaties ware also taken inte consideration. With
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the rasults of trials and demonstrations the then Department of Agriculture recommended some
rice varietles for cultivation in all the three crep seasons (Table 51 In recommending the varietias,
alang with athar considerations, adaptability and low input requirermant were considared first,
This wias because the farmers were poor and unable 1o bear high costs of Input. For aus season,
wanieties, like Kataktara, Dular, Pusur, Hasikalmi, Surfamukhi, Dharial, Morichbati, Pankira,
Chartnock ete. wera recommendad. Indrasail, Bhasamanik, Dudsar, Tileckkacharn, Daudkhani,
Latizail, Chitraj, Badshabhog, Patnai-23, Maizersail. Rajasail, Magra, Jhingasail ekc. weare
recommended for cultivation as transplant arman rice. Tileckkacharl, Baisblsh, Gabura, Gutak,
Malisbhangar #tc. were named for cultivation as despwater rice, Tilockkachari  was
recammended for shallew flocding (Hasanuzzaman, 2001; Bashar and Akter, 2008]. Cther than
thesa, thara ware saomae location spedific native variaties widaly cultivated.

Table 5. Recommended local varieties of rice. Based on Hasanuzzaman [2001) and Bashar and Akter {2008}

Varlaties - Main charactaristics
Aus rice
Katakiara redium fine grained varkaty
[hdar®, Hashikalmi, Pukhl, fus e Early, suitakd e for aus-T aman-akd oop patiems
Dharial, Morichbatl, Pankyra, Course grained vanetias
Dhalasaita, Harinmisda, Paspal, Atlal, Kurmar marmal varleties for wide adaptation,

surjamukhi, Pakbi, Chamock

Broadcast aman rice

Bakshish, Gabura Withstands focd ingg depth of 130-200 cam and can
toderate shart submengence
Maliabhangar Recammended far eradicating shattering e

Hbs), funan | (Katyahagdar), Hhj aman I iGodalakil,  Satlsfactory wield, with wide adaptability

HEj, Aman I iGoreal), HiE Aman 1V CDudhlaid),

HEl. Aman ¥ {Chala Amand, Hbl Aman ¥1*, Hhj,

Auman W=, Hl Aman VI Lal Aman)

cermiplasm: Lakl, Gowal, Bagdar, Bhaloa Aman, Wider adaptabiliny In 2-3 maters fooding dapih
Lal Amnan, Khama, Bamala, Bajalls,

Dighas, Bajalls, Chamara, Kartiksall

Transplant aman rce

Tilack kacharl, Naizersadl Recommended for late fearly recading Aocd

Lakisdl Mon-ledging & nen-shatiering

Disdhsar [rraght toderant

Chitrag® Early, harvestad in Octobes

Indrasall, thingasail semni-lang and medium grains with geod milling
efficiency, @ste and cooking characters

Dasddhani, Badshaliheg Finest T aman rie varaty

Bhasamanik

Hajasal Moderate salt toleramt

Patnal-23 salt telarant, leng grained
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Table & (Cantd]

Wariatias Fiain charactaristics
Boro rice

Hij. Boro 1 {Tupa o Tegd Boro ar Basfocd) Aromatic, exploding, oval grain, elengate almost three
timas at cooking. May ke campared with standard
Bansmati

Hbj. Boro I {khola Boro) Very carly varicty

Hbj. Boro W (Banajira)

Hj. Boro Vi {Pushu sail} Armmatic

Hbj. Boro Vil *, Hbj. Bora VII®
“inlcates hyh ncized vansty

Same varieties had morpholagical markers (.. Malisbhanaar and Gota) that were wied 1o
eliminate shattering rice, which was a great prablemin broadcast armmon cultivation. Aromatic rice
e, Kalamanik, Badshabhog and Kalijeeral was known for their aroma and heritage values,

Besides rice varieties, there were native varieties of other crops. There were 4,111 germplasims of
jute, 5656 of wheat, 900 of sugarcana, BS54 of pulses, 2437 of bottle gourd, 103 of bitter gourd, 248
of eqq plant, 126 of chilli, 200 of mangao, 475 of tea, and 40 of jackiruit (Razzague, 2000), With the
change in the crop production system, mast of the crop vareties, like that of rfice, alse have gone
aut of cultivation, Some of them are conserved in the genetic resaurce bank of different research
Institunes,

Farmers also noticed the patentials of native varieties in respect of threshing quality a3 well as
palatability of the straw & catthe feed [Satter ofal, 1588; Paul eral, 19890, The straw of broasdcast
aman rice was lang. Farmers used o use the straw as fuel for cooking. Beductions in area of
bBroadeast aman reduced availability of straw. This was alsa true for other local rice varietias,
Madern varieties produce leis stiraw, Harvesting time of madermn bora rice coincided with adwent
of monsaaen rainfall when straw could not be dried and preserved, Thus, the availability of rice
atraw wad limited. Unavailability of straw reduced availability of cattle feed an the one hand and
reduced coaking fuel on the other. This crisis Induced felling af trees, which In tum created
further environmental problems,

Covmmunity consltations

Im all the community mestings it was transpired that peeple noted significant changes in the
climate owar the last saveral years or 50 and its impacts on their Fvelihoods (Table 2). But they in
general ware noet responsive enough or have not thought about any significant actions to
adapting te the ciimate varakility or concept of using agre-bicdiversity as a tool except in a few
Cases.

Information in Table 2 indicates that some of the local varieties were in possassion of some
attributas to endure stresses, like salinity, drought and fleod. The varieties ware almaost always
low wiglders. Most of the native varigties have gone out of cultivation owing to low yield and
axtensive use of HYWs to fulfill demands for higher production, Some of the varieties werein use
im specific location to suit Farmers” demands.
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Avaifalality of the nafive vanetles

Logically the large aumber of native variaties liated by different workers [eq. Hamid eral, 19832}
mbaht ke availatdle from farmens of respactive locations, But mast of these varieties might not be
available now in thowe areas because of the changed feld siuation (Talkle 3). Farmers probably
have loat those varieties or have abandaned cultivation of those varieties. If available, these could
have been mixed with other varieties, Considering importance of the genetic value of these
warnieties, BREl in the recent past established a gene Bank, By now, sclentists in BRRI has collected
8,144 varieties [ lines, and registered in accession a total of 6,745 variaties / lines (Bashar and
Akter, 2008], For upland craps BAR also maintaing & genetic resource bank, This facility i also
wied 1o preterve orop vareties and lines, In times of necessity, these native vareties might be
available with BEFR] and BARL

il erifag e

Ag discusted earlier, sorme of the native varietied were suitable for different stress conditiens and
safre rmight aleo be suitable for desired biotechnolagical values (Table 2, Bees 1 & 2). Details of
cultwral o heritage values of individual varieties are beyond the scope of the present study,
Culturally in Bangladesh, local people like nan-sticky rice. This trait i attributed 1o the amylase
cantent af the grain, Bluwas er gl (2000 studied the Biochemical attributes of native a well as
mcdern varieties of rice, Local varieties were better in respect of this trait, For some details the
aloresaid reference and Box 1 might be consulted. Bhoi (puffed rice) af Binni dhan and chira [rice
flakes) of Sail dhan are popular food items of the lecal carmmunities.

Peaple alsa lke native varieties of some of spices far their special attributes. & local variety of
chillli freem Chittageng provides the best red colour e cooked dishes. Taherpuri onion from
Earidpur was known far its pungent smell and battar shelfl life, Local turmeric variety was used in
safme cultural activities of weddings (Hasanuzzarman of o, 2006).

Poytervihal of adapting o cliabe varkabiliny

The native varieties are already acouitomed to diverse agro-ecological situation. Over the years,
they might have gone thraugh seme cimate varability, ke heat, cald, fload and drought, Thus,
they have, at least, same attributes 1o face current and future climate variability, Some af the
impraved vareties developed from the native pool are already having quality to endure such
stress of climate variabiliy (Tables 7 & 5).

Eranomks values

Due to their low yield, native rice varieties have failed 1o compete with the madem varieties,
Mevertheless, econormic values af the varieties might be seen in twa rmain Tacets, Firstly, these
wvanieties are sources af a good paol of genes, These might be wsed in hybridization for
transferring the desired genes in the progenies to develop desired varieties. Secondly, if there
wiguld e any clirmatic catastraphe when the modern vaneties wauld not be able ta sustain
production, whereas the native vareties would be required to bring back to production systems,
the value of latter varieties wauld be immenze,
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Cenrservation af nadive vareries

I spacific bocations of the varieties same farmers might have conserved a fews of them, Genetic
resource banks of ERRI and BAR are also conserving some af the varieties [Bashar of al, 2008;
Bazzadque, 200B]. But as 1o premation of these native vareties, no sigaiflicant effort i visible,
Other than BER] and BARIL IARI and |RRI alsa conterved some of the vareties. Even the authar
naticed that same of the native aus varieties, like Hashikalmi, Dhanal and Morichbet wene used
in some Kenvan agriculiural farms. immediate attention needs to be given to lacate these
indigenous varketies far i iu conterdation.

Uirilzrariaon of naive variehies

Thera was no legal or other bar in using these native varieties in the production system. The most
determining factors 1o this effect was their low of no input response and low yield potentials,
Farrmers would not be satisfied with such low yield, Moresver, in the mean time, new virdent
straing of biatic agents might have devaleped to confrant parfarmance of these varieties. All
these wauld require new adaptive trials to be conducted in different agro-ecosystemd and to
cbserve the ecanomic performances. This effort would be required to prepare Tor any
wulnerability ta climate variability,

Recommendations

Fram the findings of this swdy a number of impartant Bsues have been identified. Inlight of that,
several specific suggestions are recommeanded,

A baseling survey needs 1o be conducted to asseds the prevalence of indigenaus crop
warieties in the different production environmenis,

The specific utility and patential of specific variety to address specific clirmatic variability
rreed to be updated and documented.,

Collection, characterization and conservation of valuable native varieties need o be
strengthenead.

Adaptive research with native varieties across agro-ecosyitemns with particular
expasure to climate variability sheuld receive attentian.

specilic breeding programmes could be an the cards 1o synthesize genes addressing
clirmate variability.

The necessary linance and logistics need 1o be made available ta this effect.
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