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The Academy welcomes original articles based on the field
experience/data in the field of rural development.

The views expressed in the published articles are those of the authors
and the Rural Development Academy shall not accept any
responsibility in this regard.

The copyright in all the articles published in the journal is vested in
the Rural Development Academy, Bogra. The authors of the
published articles shall not be allowed to publish the same elsewhere
without prior permission of the Academy.

The Journal will not usually publish articles in excess of 8000 words.

The article should be preceded by a summary which should be a
maximum length of 200 words.

The published articles may be used as reference materials in other
original writings with due acknowledgment and no permission is
required in this regard.

Each contributor to the journal will be provided with two copies of the
concerned issue free of charge.

The articles can be either in Bangla or in English. However, mixture of
both Bangla and English in the same paper will not normally be
acceptable except on special grounds.

Four copies of manuscripts typed clearly and double spaced with
margin on four sides of the paper should be submitted for
consideration of Editorial Board. Diagrams and figures should be used
when absolutely necessary and done on black ink.

Manuscripts should be submitted to:

The Executive Editor

The Bangladesh Rural Development Studies
Rural Development Academy

P.O. Rural Development Academy, Bogra- 5842
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. The Bangladesh Rura I;évelﬁbP‘9“‘ 5’“@“*;‘ Val: VN" ! nrarm
" Institutional Structure and Social Forestry -
* ' Development Programme in Bangladesh

A . Dr. Ashrafuddin Ahmed

ST
‘.

A ‘-éllsﬁtraéif-;‘__

.‘Qoéial":-'FrJres‘It:p! has evolved, during the I@sr few years, as an alternative
approach to the traditional Jorest resources development practice in Bangladesh.

" In'this article, arguments and facts have been put forwarded and analysed in

Justification of the assumption that in. Bangladesh social forestry offers a
- practicable solution to many. problems. ranging for growing additional food-
. grains, finding «alternative sources of nutritiongl’ diets, energy, Jooder, timber:
" and building muaterials, social' and. economic ‘rehabilitation of landless and
maiginal farmers and .rural women to the forging of ‘an_ecological balance
‘among men, land and tréés. The paper strongly argues thut the above goals can
he realistically’ achieved-only when there exlsts u participitory. institational
© mechanism involving government, peophe's organization, research, training and
extension institutions and above all, the heneficiaries. Efforts have been nade to
- show that inspite of the governiment's declared goals, as reflected in. the Second
- and Third Five Year Plan documents, achievements fell far short of expectations
* wnid set targets because of the fanlty institutional structure in the management of
Social forestry projects. Democratic decision-making, parsicipatory. planning and
" people-centred instituional Structure in_place of the present bureaucratically
stritctured conventional forest administration is the need of the hour for the
“Success of social forestry. programmes in Bangladesh. If the enthusiasm of the
© regime in.power, the rural people and the research and training institutes us well
 as'the NGO can ‘be' institutionalized through the: structure_indicated - above,
Bangladesh; in the: near future, can be expected fo_become. .an’ example -of
- -successful cise in social forestry programme in the world. . . E T

Introduction . - L0

: .j'So'cia'l forestry denotesan artay ofp0551ble foreslndpphcanons in settledareas or
in locations omsi‘gie_m'te‘i.g"tgv_e_:mm:_eht;z_ldmi:nisté_lfcd forest lands. It has-evolved as an
e "altemat_iﬁfe’ approach to farest resources development over the past two' decades. It

is now widely. believed -that ‘social forestry. offers 4 “partial :solution {6 many
- /problems ranging :frdr;r_l'".'growmg__addi;jona}_._fooq-_grain_sé.: finding alternative sources
of ‘nutritional diets. energy, fodder, timber and building materials. rehabilitation of .

Ry

" Ex:Birector Géneral, Riral Development Academy; Bog-n.'é,_' Bangladesh.
: m 7



i ’groﬁiﬁg' -
euseof -

onal & plovment. must be

ly‘_ blhtatmg the poor ‘people for :their e

_ 1985 p.vih). This realization ‘has.led to: the :mt:auon i
of spclal foresln ‘projects” by many natmnal governments’ -

natiorial evelopmem and donor agenmes K L well - as:. non-gmemmenal-‘..,
orgam ations’ and commumty',', inizations are, a

E comentmndl approach of fores
. _.-pp }62-200) |

Soclal Forestry in angladesh o '

re(:ogmsed somal ,>forestiy ‘as an’ approach.
deveiupmcnt in; ¢ country and accordmgh 'Iﬁ
Second Five: Y\%{Plan (1980- ;




‘ projects showmg bnghter results W hlle olhers faulterm,g, because of unsound :
mstlmtlonal structures and management problems : -

Instltutlonal Structure of Government Admlmstered Social Forestry

- The Second Fne Year Plan ( 1980 -85}, for the ﬁrsl time in. Bangladesh
" inidorporated a massive programine on social or community forestry. Funded by
. ~UNDP and ADB. the project 'Commumh Forestry 'Prmect-l‘ was made operational
- in June 1982 with-a total allocation of Tk. 26.36 crores. Seven old districts of the -
- North- Westem part of Bangladesh in the deforested Barind - region (Rajshahi.
- Rargpur. Dll‘lﬂ]pul' ‘Pabna,’ Bogra -Kushtia dnd Jessore) were brought under “the
- prOJect The objectwes were to: - : o '

)

<)

d

o

_' encourage tlee plantatmns on margmal land and homestead'- '

: 1mprove land use pr'acuce -

S -conserve sml and “dtﬂl

Increase blo-mass fuels and unlm umber

-create : employmem opportumues for landless and ik ] gmaf
g agncultural farmers R : -

L develop commumt\ awareness dmong the \1llagers and . enllsl

i their pameapanon in the efforts for commumh forestp and
gy - createa permanenl mstltutmnal capacm for forestr\ exlenslon o
o . semces :

" Core actmtles mcluded

i)

i)

Hi) -

_ iv )

SNy

' Replemshment of depleled homestead W ood lols in 4.6 i{JU

vnllages -

‘ Estabhshment of 19 new and rehablhtanon el‘ 21 exlslmg
- Community Forestry Growth Centres; ‘

Establishment of (a) strip plantal.lons along hlgh“ avs. railway

- lines, miles, (byfyelwqod plantations on 12,000 acres of

government forest Iand anal ‘banks, Zila, Thana and Union
Parishad roads totalmg about 3000 and (c} agro-forestry

. N plantatlon in 300 acres for demonstrauon purposes:

: Insutuuonal support by way of staff training and ¢xposures to the

use of equipment (Tor xtension and trammg) 1o the forest

~ training schools; and
- Prowdlng consultano:\ supporl tGOB "99(5)

3



End Results' S

The project contmued for six \eglrs as per the prm isions of the agreement bem ‘een
the Govemmem .of ‘Bangladesh- and the Asian Dew elopmem Bank.: . In" various
cvaluation: reports prepared by the goverament as well as individual researchers.”
" “what transpires most prominently is that the project could not enthusé people 0"
actively pammpate in n T he Thll‘d ﬁ\L Yedx Plan documenl obser\ cs th'|l

--'.Becau se of the energy crisis, ruml joresrs su_tfererl herw;
“toll leading to serious ecological - problem ‘between land
g and. nature. So, during the Second Plan, great: emiphasis
was laid ‘on the development of mml/vdlage forestry. The
- target of raising plantahrm in’ 7,200 acres. of degraded -
" government forest land ias achieved. hat the vitally
important factor, i.e., pamapatmn qf people was lucking. -
The strip plantation programmme was not very successful"'
' -hecau.se of {ack of pamc'tpatmn of laud people . ((r()B
1 985)--“ g

- To ov erco'm'e ‘thé p'roblem that emanaled f‘mm Iack of peoples parhcnpatlon in
‘social forcsln ‘the Third Five Year Plan advoc.ned o différent ‘strategy. The .
following werc the ‘major ones: (a) pursuing. the programme - for. _comniunity
pamcipsmon' (b) invigorating: the extension work by (hé dgents of the Departmem .
of Forestry:: () expansion of the programme. for nursciies. distribetion of. saplings
of fruit Itees and short cycle trees; (d) plantation.in vacant Khas. land by the side of
r‘uf\xa\s roads,” canals and ‘other public places: {c) plantation:in degraded Khas
“and UﬂCl:lShCﬁ state forest Jands' through encouraging group actions of landless and = .
margmdl farmers: and (f) establishing « separate \ung l‘or soc1al foresm \\1th111 the'
‘Forest. Depdnment (GPRB 1990) :

'Unfonunate ¥,
‘could ‘not ‘be_ achieved:. Of the iotal allocation of Taka
thmugh the- ADPs only about 52 percent could e ufilized: “Only 18 projects. ‘of

‘;~however many of the objectwes set oul for thc Thll‘d Fwe Year Plan""} -

30,46 crore provided

‘which 1 | were spili-over from the previous fivé vear ‘plan getiod. out of totak of 24 :+.
ear-marked for the Third Five: Year Plan. could be: ‘implemiented: The Fourth Five

Ycar Pldn ascnbeq the reasons for this shortfaﬂ to the .ollowmg factors 5 ol

: "._'fi}‘. PR non-avaﬂab;hty of. fund“" o _';:' o
: n) fallure n demgmng dppropnate prolects and
iy o NOn-avallablhtv of: forengn assmlance :,tc

The managemcm and fundmg problem‘a Were s0 acule that out of the 18 pro_|ect5‘ -
14 could be compleled and the rest 4 had: tobe splll-over to the Founh Plan (Ibld)



projects thraugh lralmng, 'researchle\t n _sxon P betler management .of e“stmg
‘reaffor : due emphasrs on sh d

m

T "and belieﬁt-Shanng arrangemems'ha\e be:p_hlghhghted 'in the. plan ;




_ ‘institutions:like: Rural Devclopment' cademy,:Bogra, dlfferem' '

.d the. ‘private - sector. haves: ‘worked: ‘together-to': take somal/oonununm -

i very ‘near to'a. movement. Thete. may. be réasons ‘to, cast dobt o the:
vement of the’ Dépatmeni of Forest in “realizalion- of the set targets. but the;
erof irées- planted in-the rural areas: of ‘the countr\ through the mmatwes'

e than the. dapartment- have

ed:, A L-¢1nd-Com1nun11\ Forestr\ in Bangladesh
L Pahncs A dmrmstratron and ('/mnga' 'Vo] TNo.3: -

] Xperiment oui-nal ofRua[ De\ c’!opmenr Vol % No.3y

: 1988b) "Issnes of Soc:al Fdresm in Bangladesh The Beiag:—Pomom
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v opmem of \:llage llfc as".
:has l__n_dde_hls approach_. o




lage: religious: songs
it {heatres)

: Snmkctan undcrtook rrmltlfanous functions. needed for village - development,, such_ T
' as__agnculture.' carpeniry, taniing; poultry. -weay mg clay-modeling: machinery -

. sand son-in=law. lo Europe. -Americ:
for traunng on vanous -of rur1l dev elopmem (Pande: op: cit.. .
his \?anous endeavours in Srmlketan Td gore got g,cnerous help from many of hns




prommem among
 he joined: Tagora to, he
. aocepted an offer:from

"experlments pave
© the; Govemmen










naterial rcsourggsHSnll othe; facL})r W luch copmb
of };hc Sruu;{e - projects vvast At oqj;c m_'s-;ci)_l,y d,y

lee 1he later commumh developnu,nt prolccls Wi {8

Tagore's, experiments, was, the inndequate, aftgn Highi !9."ﬂw.»"%sr%u.flsam—aﬂ i
: vll]age gg;; ;!l\m“hough ‘t-ggn !l?ﬁ} Jar;@,ucgl;ml 1 an ﬂef gcodyylj
part ¢ Tagorq .25 far 5 evel Plzncnlgol

 that, mowy of e, bepgfis, of T 1001, ETs, ApPIOBriate b, 4
: powerﬁﬂ and richer sections in the v 1Ilagc socneh ‘His. eﬁfgi 18 pll;oa%j morg:, to, hc

Sarkar«puls the: p@lnﬁ succmctl

m ; a rh. ,w{n‘gﬁ;-:.

e e £y n‘\m‘sqa\c-
S cat Lfis NEceal, work, i
amounted Io lztﬂe move thau humamtarmmsﬁa the appeal fo ;' RIS
jas. surely aopion;. a ' CAgdilA

fonsiremained:untonchan
x crucm[ necq’,{prbhdge; the gapibeti een;,fhe;Bhadmlolx .,',ﬂdu;' b 1
‘the masses, ~ Rabindranath mnld ot suggest .any: rc'm'

.m/ut:on to rhe proble;m, ;qmln!  Rawing | ‘b[bﬁ;ﬁgy@t_&g

: !Gmati.!)g;-aﬂm!s in,
me, sir ;} _‘ .ﬁagores approach avhich cannat; be ‘ignersd. T agores idea_
that problems of the. rural society should b addressed at thc svstemic level, societal’
Jeveliin: partmular AS. md\cauve,of atdeep uridersianding of; the- Indian: society: and
:‘cuhureu He-envisionedithat:mere;: :political-independeices veuldfbef of: hltle\helpﬁfcr .
y the;emancnpatlenzof Indla s.countless mllhons of X lllagens.‘ I 1sqntcrestmg that vilus .

centered solutlon to mrﬂl pmblems ;su:nis to: bé-gdinlngr’morc credé:’xcemm sceni
'_»ears Tagore strongly felt that effons b\ the slatc power alone \\ou!d not bc

sihied increasini Li‘k)pula'rl \
il ‘allehxatlv%’ chaiir

 kind of patersialistic’ humamtanamsm than real soiuuons to rural problems Sumlt_u. o




it
sponsored development is very much in keepmg W rth Y hal ngorc rec iﬁ”éii_ﬂe‘cff .

for: vrllage dévelopment in Indla o . o
: e itf é ST Y M ‘(‘\n L

T‘agores plefererice fo* 'a vsieiitific ‘Gigrictilttiral * tehiniquec g
p‘roclnctrqn,\,agd hrs“\emph,asrs on . modern , lraining, .amply.. demonstrate,;his
- progressive outlook Also. his insisicnee on at i
deveiopmer eneompassmg cultural and economu"aspects of life, was.
T f‘olloneél in: the later éommimlty‘ de\ clopm‘cht b 8rks m‘lndra

bound io be ariificial: To put in” other’ words 'Tagore v nted” a decentmlued
pattern of development with: tradrtmim] !ocal bodies: playing-theicential’ rolerinithe

);beken tmng,mto adeopt §omcmt of
) STHERt” ol‘ thcir .t ¢

Desnrte'therr many strong points; Tage
. declined. For this: Tagore, .of Course,
adeqdhte attentron to'sorne’ structur ;

of hrs own programme oh'the socie

come oul of the 'hrgh emotronalism“ot" 1Iw atronahst Sv.adeshl movement of
course: fiti’ denyihg! its" coristruétive ohi¢

ap?ro::rch,,tog rqral deyelopmient throogﬂ screnu{‘ i agricultural techniques, will
' considered as ‘major. contributions to the cause of the advancementof;
- societies in India; and societies with similar. socro-economrc crrcumstances have
also much to_ learn from Tagore's idea: and experiments. In this paper we “have -
- focused only ori some of the selected thcmes of Tagore's ideas arid approaches to

rural development which are still relevant “and could be frujtfully pursued by the

 state as well as by the other concerned actors-in. rural déveio;)ment in countnes. .
' . w1th largc rural sectors

l-~

ot virdising - food

ntegrated capproach; o ruraf - .. .
hat o

15 interé8ting itofhote: fthal/m recentideeades: mosl' of the

.rea'lr\_ied thls fact had'he ved long el ugh (0- sec for hrmself 'some of the lmpacts'_

entd;His® conééry for an “integrited
illibe
’lllagcf_ o
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o Assm!ant Prof‘essor, Ha_u Danesh Kﬁshl : lege I)majpun Bangladesh




m the 9011 FOl’Il‘lS(Of 'fertxhzerq ha\;ci,\ anab} je\(clsft

\1;

amanw E’gl_le major cropplng pattern in. lhe 1rr1gated medmm hlgh land 01" : con i

Jeﬂﬁd“ sti‘?l* It covers 33% of the ‘total" arca.  There is .no- feruhzer .

\\hole Rather ‘there i 1s a rccommendatlcn- on BT

,cm spacmgmnth 3-4 seedlmgs per_hll

o 'ltmuncnts. wholeA amourit :of P20

" land:preparation. Nltrogen was top: diessed'into threc equal sphts at= fl() 25 and540
: days after transplanting. In farmers plot where they apply fertlllzers accordmg to
-lhenrown chmoe Were 1120 40 '31 and 19 kg N.' 5 K«O«dnd \

Gomw (l984)

T T R T N s e i




;\i"{h;h Plad i kil .,{.

e Eﬂ'e'ct of'P and K onrchld-
o «Effezgtfﬁfﬁ i K feiﬁhz’erﬁ‘ i

El

wher P was absent than K. This result is mdlrecih suppoﬁé’f bi?*”ﬁléi‘ sealis
 (Abedin and Eaqub in 1980, pp. 59-65) It appeared from thie result that the
, ’q-;ig?‘f sthay“\‘ﬁ flﬁé‘s‘}i&ﬁ"‘“ei‘ff iR il po0 o 0 ol

b pibiuce afy ki ' b:’gr vield i
‘Effstive iR §56Wed GG &ffedt only ot fim’né’fs'
" ‘among the tieatments there were nosignificant eﬂ‘ect*iTlie éame was

L.O

Ctic '_‘,‘makni'g'addmonal aP ayailable's-éem !gppérall\ tp,‘,

o yneld Dlﬁerent rates of P and K and sometimes jack of either P or K falled to e
% produce any significant cffect among.. the- tréatment: ¥ tombinativiisi: (Table3) -
L meamng that re51dual_eﬂ'ect of P and K rmmmlzed the vield reduction: Irrespective™ =
e olfigord 54 ditnéi Pad Kvildod v fian










Refer nce_.‘

Abcdm M J and M anub (198(} ) "Eﬂ'ect of Phosphate and Pomsh on the Yleld, .
Eoe of leceﬂandu.w e :

. :Rlchards :_--G.E (1975) ! Phosphoms Fertll atio i
Cmps Soils, 27(4) 215
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B?nga%esél}plﬁiE.ll,prmfs}?ﬁnl
INg per.square kilometer @G !,U
coumq i$-2.01 percent (BBS 199
of Banglades tl 40% to.the ;GDEapd
'of land use %mon%ﬁy ncﬁg{t}ﬂ]eﬁétaple ot 'ﬁ}’ fore ﬁ’la

land 1s under paddy. cultlvatlon In an- attem}; Eoﬂét'?%

empts fo incrsase
,f:ﬁqu tdespite,sing.

-+ pesticides

: degradauon : '

diits et
Dlrci.fcr,
'\‘-il;
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the farmersfcglltwa“hg*}; S ; chs hoidi §i.
cultwable Iand It 1s observcd thaf’ small farmers are more eﬁ“ cien The number of

_ diversification has fiot been popular due to unfavorable value dlﬂ'erentlai of crops- =
' per -heotare in comparison: with. Bord: *‘Paddv the “main competltor for-land. The
mcreased demand for food and fodder has alread\ sldrted dxsruptmn of. mtural L

st anhon an

"‘m“ dép 0‘1‘1 of' aq, fefé'l’of*lmgaﬁon_ ey
f‘\.u;ﬁﬂx&\dﬂ%}iﬂﬁ@?ﬂhﬂn and ' i

T i ‘mnr\ QT i,
. These problems are aﬂ‘ectmg




T Nameol .
7 Tlooding, |




sive-usc of agrp_-chelﬁiczils;r“ :
introduction of improved crop varieties (HY.




e




bandonment of man\ andlgcnous crop vancﬂes in favour of - T
I—IYV'S whlch will Iead to lrrevers1ble los : [ , countrv‘s gengtic -~ -

Desemﬁchtton (e g Barmd{ _
.deforestatton fora gncultura

' -In‘reased qse‘of agro- chemlcals vhu:hf raises, the pos51b1htv of _-
po lutmn o _surface aiid ground waters acc1dcntai pmsumng and_ .

- '-"Increased emphams on rige mono culture and decreased S
. cultwatmn of other. crops can lcnd to ma]nutnt:on amongst farm- L

Redtiction ih Hvér flows” Su
-adversely- aﬂ‘ects ﬂshenes dm,'va
and ecologv e ‘

- The: Government of Bangladesh has. adopted an enwronmental pollCV whmh make
followmg statements concerning agnculture

! ’(” o

. an lechnnlogies.a‘op :
: --deveiopment and attamment of elf sufﬁc1 1¢




iy uir

t ‘the -‘GDP-' '
b i

: gl st ¢
fvroteﬁn‘ nd uﬁ’ ortant’
" DP an ‘fS"%i tal f Bih ek

A fo mcred ivestoel and fish'p
1mprovmg technology : -'

ér.!.} 'Io“” *"ﬁmmlsfﬁ-b
r{§ ‘tﬁ) fﬁw rdfiite

S Conserve dsvelopmom augmem forest with'a 'vlew 10 sustam

ey i ecologma‘l ‘alanoe and‘meet sfdcno;'condrin ficeds’ d‘prei’“_
o : ; ij'f

B Conserve w1ld11fe and b10-d1versm \,10

e'and develop,weti?nd and protect mi ratorv bll’dS
ann l‘ 0k

'There isa umquo dlmensmn of watér, resources in Bangladesh But it's erranc’ -' B
dlstrlbuuon both in temporal and spatial occunence has posed to be a. major Coeen L




- LAt I1$Il!11 ipi Taidi ,nz,gpis.-i’;\g'x T >
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apprehensive aboul our journalism cducation. In fact. the journalism they practise
does not follow accepted journalistic standard: Perhaps. a dialogue or seminars or
workshops between newspaper editors: W orkmg ]oumahsts and academicians could
be useful. '

Teacher-Student Ratio

Another problems that we face is that there are too many siudents. The student-
teacher ratio is foo high. It is impossiblé for a’ teacher to handle 75 students in a
reporting class and to check each assignment especially when repomng happens to
be one of the three or four courses he or she has o teach. :

Journalism Education in Other Instltutlons

.”

The Mass Communication Departmeni in Rajshaht Um\ersm is comparauveh
new. It started in 1992, They have a three-year Honouts program and a one-year
Master's program. Its course- contents dre snmlar to the Dhaka Umversny s

Chittagong Umvemtv has ]ust opened a Joumahsm Department, but it has not yet
staried ﬁmcnomng

Press Institute of Bangladesh, popularly known as PIB, is an institute set up by the -
government to provide training to working journalists. PIB offers three kinds of
“training programs. One is for the young journalists who have not been in the
profession long. The other is for the mid-level journalists and anothér for the
senior journalists. These training programs are held in the capital city Dhaka. PIB
has another training program for out-of-town journalists. “These workshops are
“held in-the smaller towns. Sometimes professors from the Department of Mass
Communication and Journalism are instructors in these workshops. Besides these,
sometimes foreign journalists specializing in a particular field are invited to Dhaka

to conduct workshops. PIB workshops deal with the print media. - -

The National Institute of MaSs Communication (NIMCO) is another institute set

up by the government for tralmng of journalists but they concentrate on telewslon
and radio. .
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Land Use and Land Management_as lnﬂuenced.-bszec'h_nol(')mgical
Development in Rural Bangladesh :

- Indrajit Roy'
M.A. Razzaque’

AbStrd’ct

This paper gives @ broad overvie u} current use and miage mem jssues of
agru:ulmm/ land in the' context of lechnoiogical development in’ Bangladesh
agriculture. T echnalag.rca! innovations have heen groiped info a sef of c!mlen'
. and their impact on land. use has heen measwred in terms of land usc eficiency,
T he” technalogr:m! clu.ster-genetic upgr admsz— hm heen /(Jr.'m." ‘fo - cause the
maximum increase in land use efficiency (L.UF). while the ingrease in LUK due to
cropping svstems,although significant. varies within o hroad range: The! major
land management issués, such as soil dedradation. organic matter breakdown and
depletion of soil fertility accenmatecf by fr*clmu!uqaca! developments have - been
discussed. ‘ '

_ lntrdductioh

Land is one of the key resources that caime undr intensive exploitation since the
advent of high energy input technology in Bangiadesh Agriculture. Over the last
three deades. the arable aréa including land under permanent crops increased at an
annual compound rate of 0.15% and the area under protective forest cover and
wood land declined at 0.88% (IRRI, 1990. p. ‘%20) With the expection of the risk
~ prone charlands and the unstable foresied hilt slopes. there is htllc room for {he
horuontdl expanqmn of agnculture

The total land arca of Bangladesh is about 14.48 inilton hectares {mha) of which
- 12.31 mha are total soil arca, 0.97 mha arc rivers. becls and other closed water
bodies and 1.94 mha ar¢ under homesteads and urban uses (FAQ.1988). The net
area under cultivationis cstimated at 9.03 mha (MPO, 1985). Of this ‘amount,
47.2% area is single ciopped, 40.2% arca double cropped and 8.3% triple «ropped.
Since 1968-69. cropping irlensily greM it an annual rate of 0.67% and now stands
at ]‘3‘)% a ﬁgure much higher (118%. ihzf that in India (Karim. 1988). ‘Pressure .
on pmduul\c use of fanm land grew because of ﬁagmcntauou of land holdings 'md'

! Senior Scientific Officer, Bangladesh Agricaliwral Rescarch Coincil. Fivingate, Dhaka,

* Farming Systers Research Specialisi. Crop Diversilication Programme. Khamarbari, Dhaka, Bangladesh.
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a surge in the number of landless and functionally landiess farm holdings that
constituted 52.9% of all rural houscholds as against 6% in 1977 (BBS, 1986). The
per capita availability of Iand comes to only (.09 ha compared to (.22 ha in India
~and 0.79 ha in USA~ (Pathak and Gomez 1991) and the average size of farm .
holdings is 0.91 ha (BBS, 1991 p. 201y, :

During the period 1965-90, agricultural production in. Bangladesh grew at an
- annual rate of 1.8% and output of grain cercals recorded a bit higher growth rate
(2.4%). but still it fell short of matching the population growth rate of 2.6% per
annum. The average index of food production per capita declined steadily and in
1987-89 il was 93% of the baseline in 1979-81 (World Bank, 1991, p.290). The
impressive cercal harvest of 19.5. million tons (MT) in 1989-90 had to be
supplememed w1th 2.2 MT of cereal imports and 1.2 MT of. food aid in cereals to
meet the demand for foodgrams But. nevertheless. the success in achieving a
substantial increase in indigenous food production was largeh a result of infusion
of modern’ technology - that involved increasing . use of chemical fertilizers,

pesticides, irrigation water and improved. seed varieties. The use of Lhese
purchased inputs “caused production opportunities to change and added new
dlmensnons that mﬂuence farmers decisions on land use and land management

Objective

The basic objective of this paper'is to trace certain opportunitics and constrains of
land use and land management as new production technologies get diffused
through the farming community in Bangladesh. :

- Materials and Methbds

‘Thé analvsns presented here is based on data. coliected from recenl rsedrch reports
of different institutes . of the Natlonal Agncultural Research Svstem (NARS)
Besides, an observatlon-partlmpatmn method. consisting of field momtormg of
farming system research and development (FSRD) programmes at different agro-
ecological reglons of ‘the country and discussion with scientists foilowmg an
informal interview schedule- was emploved 1o gather relevant information for use
in the study. Agncultural production technologies developed through research .
were grouped into a set of technological clusters:. genetic upgr'tdmg biological
nitrogen fixation, femhzer management. 1rngat10n water management, planting
“techniques, and cropping system. The impact of farm prduction technologies on
land use was estimated by calculating land use efﬁc:lency (LUE) as suggesled by
Canter (1986, p.382). LUE indicates the proportion- by which the productivity of
cropped land per unit area ‘is enhanced by téchnological innovations. The major
issues pertaining to land management in the context of technoigical development
are discussed in. the light of observations gathcred durmg field- monitoring of
FSRD programme o . L :
&



Results and Discussions:
Impact of Farm Produetion Technologies on Land use Effieiencv

Table | summarizes “both qualitative and quantitative information on six crop
productlon technological clusters relative to cstimated increase in land use
- efficiency and estimated mcrease in efficiency of natural fesource use (fossﬂ fuel
"and water) :

The cluster genetrc upgrading refers to all t\«pes of genetic mampulatron desrgned
to improve plant varieties. Modern varieties (MVs) that now account for 30% of
{otal rice area and 45% of total rice productron ire estimated to cause increase in’
land use efﬁc:encv (LUE) by 132.6% in: “Aus. 107. 4% in Aman and 98.9% in Boro
rice growing seasons. The usage of MVs. is about '100% for both irrigated and’
rainfed wheat (hat are expected to causé an ¢stimated 125.5% increase in {and use
* efficiency. Modern varieties are used for 63% of potato area with an estimated
" LUEof 71, 0%, for 73%0f jute area with an LUE of 80% and for 60% of sugarcane
dreawith LUE between 29. 0% and 53.0%. . '

Enhancement of bmlogmal mtrogen ﬁxatren ifl the soil, partteularl} in the reet
zone of ‘the crop, constitutes 1 one of the greatest opportunities to improve
productton efﬁcrency of all CIOpS, especmlly the legumes, and to reduce ‘high
energy mputs in.the form of chemical fertilizer. Nitrogen ﬁxatlon mediated by
. "association of lecally isolated strains of “Rhizobium - bacteria with legumes is
expected to increase LUE by 25-75% in groundnut 20-25% in chickpea, 50- 185%
in soybean, and 20-25% in lentil. Rhizobium sources along with ‘azolla in rice
fields is expected to increase efficiency of fossil fuel use through cutting ‘back
fertilizer use by 39-52%. Biological nitrogen fixation through growing a green
- manure crop in the cropping systems may cause as much as-89% ificrease in the
efficiency of fossrl fuel use.

. The cluster fert1ltzer management refers to application of recommended levels of
fertllrrer nutrients at balanced proportions. Available evidences suggest that this
‘ technological cluster holds potential of i mcreasmg considerably land use efficiency
as well as hoostmg the yield of the harvested portion of the crop per unit. of -
fertilizer nutrient applied: {fertilizer use efficiency). The estimated. increase in LUE
is 64.8% for Aus, 87.5% for Aman, and. 40.2% for Boro rice. Fertilizer use
efficiency is estimated to shift upward for potato by 121. 4% for wheat b 71 8%
for Bore rree bw 65 0% and for  jute by 57. 5%.

Water management technologtes that are now avarlable offer - the potentlal for
increasing LUE for Aman by 20-45% for wheat by 20%, for potato 30-40%. for
- mustard 20-30% and for sugarcane 40—50% Planting techmques parttcuhrh
minimum’ tillage and zero tillage. have been developed that conmserve post-
monsoon resrdual soil moisture to take advantage of seedmg drv-season crops

57



within optimum time. Available results show that growing wheat with muumm
tillage canincrease LUE by 8-!1%. whilc zero tillagis can be effective in
increasing the value of LUE by 22.6% in: potato and 4. 7 - 64.0% in maize. The
spaced transplaniging techmque of sugarcanc pl(mtmgls expected o cause., 19 7
37 9% i increase in LUE for sugarcane,

Crcppmg systemas a technological clustcr haq bccu a recent developmenl that
offers the best opportunity of maximizing land use: cxploiting fand productivity
through mulu;ﬂe cropping and efficient use of fertilizer and irrigation. The
lechnolog\ creates demand for - lﬂb()lll and responds o farmer’s resource
constraints. In general, the cmppmg pattern that includes two 1o three crops 'in the
vear-round crop cycle is common in- high and: ‘medium high lands. Patterns with
OnE Of 1WO Crops arc mostlv common in the low lands. Cropping - svstem based
technological cluster can be broadly ‘'subdivided into three _groups: - (a) shift. 19
modern varieties for one or more crops grown in farmers'’ traditional pattern with
~ improved crop. management practices. (b) shift to- modern varieties along with
~inclusion of a new crop in traditional patterns (¢) shift to modern’ varieties and
substitution of a crop in the existing system ty a new one: Replacement of local
varieties and land usage by modern varicties is estimated to increase in LUE by
20.8 - 46.9%. When the -change over to modern- varieties is supported’ with -
accommodation of either a green manuring or food : crop in the existing croppmg
~ systems, the cumulative effect may give an estlmaled 20.0. - 188.2% increase in
land use efficiency. The impact becomes even more prommcnl with an csumated
risc of LEU by 66.4 - 281.2% when a high value new crop substitutes an old one
and larmers ‘use modern varieties for most of lhc CTOpPS Erown in the:r Croppmg
syslems

' Issues of Laind Managemgil_t in the Context of Technological Develo;i;ﬁent

Modern technology leads to intensive uscs of fand resources and. it is in this
context that land management becomes crucial in order for agriculture to sustain -
continued growth. The major land mana aemenl « related issues that the scienctists
felt are fallouts of intensification of cropping were ¢ infensive ullage pouddling of
soil in wetland rice culture, water logging. soil ¢rosion. mining of soil fertility and
micronatrient deﬁc:ency shifting cultivation. and spread of shrimp culture.

‘However. #ll these issues can be broadly divided ito tow iypes: soil degradation
and man-made hazards that cause imbalance in agro-ecological environment. Soil
degradation refers (o decreased land pmductmt\ duc to reduction in the quality of
the soil's life-support processes that ‘include physical, chemical. and biological
deterioration. Intensification of rice croppmg frequently with more irrigation water
than actually needed casuse the Iand (o femain under water for most of the yvear:

This creates waterloggmg that prnfoundh ch‘mges ‘important blo-chcmu..al
propertles of the soil affecting the av al]dbllll\; of plant nutr |en|~; and acm m of 5011
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biota, Moreover. intensive tillage operalions - usuatly ar average of six ploughings
followed by six to severy laddering under waterlogged (.Oﬂdlli()lls éause puddling of
the soil that effectively breaks down all aggregales.

The breakdown of aggregate/structure makes ‘the soil llablt. o u.ompar.uon h\
traflic and farm implements. This compaction in_turn leads to less water chtering
the soil below the compacied layer. restricls root growth and cause wat rlogging
that adverscly affects the performance of drv land crops grown after ricc. Besides..
puddiing of the soil contributes to deficiency of nitrogen in the soil and also causcs
deficiency into other vital plant nutriens - Sulphur and Zinc.More than 4. million
heciares -(mha) of arable land in B mgladesh are deficient in sulphur and.
approximately 2 mha are deficient in"zinc. Intensive tillage ope:aﬂons for cach
crop accélerates breakdown of soil organic matter - the basic detcrminant of soil
lealth and major source of plant nutrieals. In contrast. little fresh organic material
i dddut-lo suil as [armers are forced lo burn a major partion of Farm\ ard manures.

' . COMPOSLS, and pldui n.sadues as fuel. The net result is gradual depiellon of sonl
or;.amc matter that CACOUTAZES mining. of soi! fertiljty. :

_About 611% of the net cultwable dl’Cd mosll\ in high and ‘medium Iugh lands lla\e

Qrganic matter contcnt less lhan the cnucai fimit (Karim. 1988). The. usc of
chemical tbrt;lxzers t0 mlprove soil fertility now umsututu.s Ao the tung of 13
million tons, Thxs amount Is adequate to prov ide, 1.63 mllhon tons of muncms
that replenishes only 17"0 of what. the hdncsiecl poruons of major ﬁeld crops
annually remove from the soxl Bcs:d:.s farmers scldom. recognize. the need. for.
application of fertitizer nutrignts at batanced proportions lhal canse. the input-
output ratio for certain important nutricnts (o drop more ldpld]\ that further
aggravaies declining soil fertility. -

The ploughing of farm fand in Madhupar Barind Tract and Northern Piedmont
Plains causes loosening of soil that becomes subject {o erosion during. monsoon
rains. The wnpact of soil crosion is more prominent in hilly areas. In a study
conducted by Till Tracts Agricultural Rescarch Station in Ramgarh. the amount of
sonl T from hill was found to increase with the increase of slope percentage and
e saverits of erosion was more pronounced in along the slope cultivation than ip
actuss the stope cultivation (Tabel 2). In acloss the slopc cultivation. the amount of
soil loss was 1.39 tUha in 3% slope and 27.7 2 tha in 50% slope. In case ol along
the slope the amount of depleted soil was 2.29 tha that increased to 42.87 Ui i

- 50% slopes.

The tocal people of Chittagong Hill Tracts who practise jhum cultivation can now
afford onlyv three to five vears for the land (o remain fallow. a period that is too
short for the soil {o regain its original fertility through regeneration of natural
vegelation. This causes the land once protected by dense forest cover 1o turn o
less productive covered with scattered grasses and weeds and prone to increascd
erosion hazards.
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The growth of shnmp industry over the past decade has led to conversion of an
estimated 1,00,000 ha ‘of crop land in the coastal region for seasonal or annual
shrimp production. While, shrimp culture even with the present low level of
technolog) still gives higher net return than rice croppmg it contributes to
intrusion” of " salinity in the ad_]acem areas that- makes “them less fit for crop
cultivation. ‘Besides. . in the process of creating. conditions favourable for shrimp
cultivation. the influential owners of shrimp business submergea large adjacent
area with brackish water that also includes the land of small farmer who can't
afford investment in shrimp business nor can they prevent shrimp gowers from
flooding their land forcibly. This has forced mam thousands of- small farmers to
abandon thelr land and become vmuall\ landless

C_onclusiorf '

This paper highlights some broad i issues relating to land use and land managemerit
in ‘the context of technological developments’ in Bangladesh agriculture.
Technologics have been grouped into a set of clusters to assess their impact on
land use efficiency (LUE). The cluster genetic upgradmg ranked the top in terms
of achlevmg the highest level in LUE followed by fertilizer management and
cropping gystems. The major land management and cropping systems. The major
land management issues that the scientists feel have become acute in the wake of
introduction of technologlcal innovations are: mtensue tillage, soil puddling in -
contingus wetland rice ‘culture, rapid breakown of orgamc matler. mining of soil
fertitity, soil crosion; ‘and encroachment of salmm due to expansion of shmnp '
'culture in coastal areas.
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e example pollutlom oﬁsthe environmeht by’ vaﬂous'\maesaoﬁscontafnmants%‘ca

e SOCla] cos;s due to:the: large:scal
- categories: Oné:arises :due {o: the: envnronmental pollu,uon uluch ineludes 'the: k
pollution. of air; -water rand \nmsé :and::the iother:is' the oulcomi “oft the soclal T

' responslble for the 1mpa1rment of less tang:blc \alues That is, any t\pe of :
- . inconvenience that a. person feels in fact contnbutes to the socnal cost. of the :
- productlon process : : . - T

- Somal costs arise in vanous ways The ongm of lhe soc1a1 'costs cal be found out m, S

the activities: of some- spec1ﬁe(1ndustr1es anid cant be treated astdue to particular

. ""productwe processes Thete are some other soctal losses. that occur because of the

.+ interaction of 50 manylfactors and make the' process of causation complex Somcof -
. the social costs.of production could immediately be identified. and somie mav nothe -
'so percelved As'a result, an affected person has not immediately become awarcof

- “such costs. Some of the social costs affect ‘onli.a group.of individuals while ‘others
*-affect’ each members of the society’ -equally at a time. Furthermore, in somé cases - -

N damage Inay\be wndely spread and: couId affect. many; people at a: time’-In- such.ar
case, resulting; total’losses. may be enormous: though ithe:losses:that:an: mdlvndual! -
- -has;to;bear. may.be: relatively: small.-Although ‘aware:of hislossos, theundnwdual«f
- may.not:even consider: it'worth :while:to take action. agamst\ the parucular mdustrv 4
Hresponsnble for; his; losscs. Inshiort, the social costsare::thosecosts vehichyot]

persons or; the,commumty sustain:as a. result=ofn querm production’ processes ik -
- for:whichiprivate . enterpreneurs aréinot hield: accountable At:the: causali relatiohv.

. between: the: various: mdustrlelmactmtles and:-the - social costst: are': crmcallv*"',':.
exalmned »the: costs:can: be nnmm;sed ‘or avoided by apprdphaleﬂmeasurES WFol

- treaced to certain productive - activities-and:.an. be:shewnitobe-my n‘-niadé‘,, w
; :avo:dable Basically the social costs are ‘incurred because_of the proﬁt maximising -

- behaviour of the' business- entrepréncurs which: lead” to - the," mtmmlsanpnqgﬁnhesf

- private: production costs at.the expense of social sufferings. Therefore, greater the ..
- rdlianceion:thes profit: making activities: greaterivill. be: ‘the poteﬂUaig'sootalJféos
* " ariging; throughsactmt;es; The:main: 'ob_pectlve iofakils. paper<id o i Setral stag e
: dlscussmn o the sdclallcosts ofillarge‘scale mdusmses“so rasito- consider: S il

i'n 'the Large Scale Industrles

‘JE fa.. l‘,i};“

_Types of Soclal Costs USually ’.[nvolved

mdustna act1 ties: can: ber classﬁ‘ned mto two :

R potlution: whicki includes:the emergence of shums "nd ofhier: related evnls and
"-overall degradatlon of human the SO iy b

‘Alr is a very 1mporta,nt component of. envlronmenl Air pollullon is not_a new’ _

. problem; Jbist with . the -advancement fof: technology air- ‘pollistion 'has beéone ah’
acute’ probleri; esp the mdustml cities: <Alr! pellmi'ori tiggally

~ damagingiand: umform ’m.,usreﬁ"ectsl invalk:industrial: ‘centres, T "opol 13

- cities-are mo: less iaffected’ by ithe menatice” of - air: pollutnoanhe pol]utmn*rof it
caused by dlﬁ'erent mdustnai actmtles is aggra\alcd' -SpeClﬁC envnronmentalv R
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o factors of whlch chmate and topograph\ are much important. Tlle mrclles'

. -which have been carﬁed out in ihis: century have pomted out that the conceniration -

: of pollutants inthe. atmosphere depends upon ‘thé interaction- ‘of (d)thé qualiu ‘and

L quantity jof pollutants emitted; “(by the: rate of: dlspersmnf of the pollulams and’* (c)
'_the chemlcal and physu:al reactlons which. alter the pollutants in the air’ (Kuinar, = -

. 1982). Buit it is not p0851ble to say:thatall the i mteracuons of factors have fally bmn_
“explorediand: iitu s . alsoifiot ‘.possﬂ)Ieuto claimi- thai. all':the' pollutﬂnls# and’ tlienr_ -
TE8 [ectlveseft'ectsl have already: been: 1dent1ﬁe '.addltlon to this: it ‘is 'also notl -

possnble;to»sayrthat ouﬂiclent knowledge isi a\ llable to dra“ the eonclusnb

it Jl;:fi H
i ﬁ ir j‘ £

C MR os u:s 5.‘5 Al Am* h.«eo i ﬁma- g s
_ The: quallty ancl quanttty of pollutants emltted mto the aﬁnospherclis ‘learhy
" with the. concentration of the industries in a localltv the growth and oonsolldauon
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The quantification of social costs is very much difficult because of lack of -« 1)
appropriate information detailing quantitatively the cmission of pollutants in the
environment, (2) accurate assesment of ihe pollutants on the ecosystem in terms of
dose (or concentration level) - damage relationships. [nspite of that. altempts have
been made very recently by Shelby and Judd et. al. (0 quantify social costs. Both
studies used a valuk for human life of $ 3.00.000 based on daily wage of $50 and
6,000 days of production life. Although the study of Shelby contains a vealth of
information on social costs it stopped short of quantifving all such costs in ‘erms of
money-on the gorund that, the costs as we know them now. do not form a complete
set and are not mutually exclusive. Judd ct. al.. however. quantify the social costs
in terms of money. through the application of probability theory and sensitivity
analysis. Their conclusion is that SO: removal is the most expensive in the
abatement programmes, [0 times of all other abatement costs. Inhaber in 1978 has
published a thorough analysis of the comparison of the risks which arc associated
with both the conventional and thc non-conventional resources. This analysis
includes occupational and public health hazards which are associated with the fuel
consumption. In this study he mentioned that the combustion of coal constitutes the
highest risk and it is equivalent to the loss of 3.000 man days per MW vear. Next
to coal. oil carries the maximum risk. Natural gas is the lowest risk bearing fuel -
which creates the risk equivalent to. the loss of 6 man-days per MW vear. The
position of nuclear encrgy in this regard is in between the position of coal and oil
and natural gas. It is responsible for introducing the risk of about 10 man-days per
MW year. Inexhaustable sources like power, solar space heating, solar thermal
_clectricity generator etc. usually gener'lte the risk the extent of which is in between
the natural gas and nuclear energy at one end and coal and oil at the other extremc.
In this case, risk responsibility ranges equivalent to the loss of 30-1000 man-days
per MW.year. On an average all these energy-sources carry average social costs of -
about 881 man-days per MW year. One can have a similar picture from the report
of UK. Health Safety Commission (1978). Instead of quantifying the social cost
(because of lack of appropriate data) Edén et.al. in 1982 prepared a table where
they presented a qualitative indication of the tvpe of hazards emerging from the
~ combustion of fuels in course of their normal- operation. In this study also, they
have got the same ranks for coal, oil, gas and nuclear energy as have noted abovc
Table-4 shows the types of

hazar'ds arising from normal oberati'on To emphasize the judgememal: nature of
the table, social costs have been: ranked as low (L) medxum (M) and hlgh {H)
rahter than bemg gwen values in quant:tauve terms.



':-Table-4 Types_o __Hazar Ar_mg from Normal Ope tmn___

_ o NLILILEH' |Fnérey.
_— _In_]ury to workerse ' ' '
C Health mk

the mdustnes and munc1pal uses ma\ e\ceed the av allable supphesh In thlS case
the same water has 1o be used sever'u umes dnd lo eom ert the used W

’shadm\ lhe _shape. of
oSt of des'llmatmn (pcr
i e in total costs lo such

] ally ” processmg ‘
tids, chemlcals and phennaceutmals generate a w1de variety o r_'oducts '

.that aré: dlseharged directly into the water courses. Mztm industrial “wastes are -

Coof anic compounds that can he degraded bx b-tctem 'md causc, unpleasent odour
‘and ontaminate wa"' couras e ) i '

) 5 s ¢ 1, The heapmg of
waste products enuttmg bad smell causes mcomemence to lhe people of . the
,..nelghbounng places. Like:air pollutlon the increasing incidence of watef poltution
in many industrial localitics can be understood from the vicious-circle effects of
-various large scale: industries in a -particular locality. the cmergence of new .
technologv in ttie form of new production processes. the expansion of population
_and théir settlement in these localities and the emergence of new transpott system
~ etc. Among 600 units of manufacturmg establishments. in Kanpur city of India,
' ‘most of the mdustna] umts use mgmﬁcant amounis of water and thus produce
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liquid waste materials which are thrown out directly into the nearby water ways.
(LL.T. Kanpur, 1987). In America; 80% of industrial establishments arc connected
with municipal sewage sysiem and. it is_estimated that about 33% of the organic
- wasles treated by municipalities arc industrial in brigén (Pollution Abatement

- Commutice. USA. 1960). Theﬂremammg plants which use'to discharge their liquid
wastes dirctly into-various water courscs are felt to be 'FAT more important both in
terms- of total volume of strength than arc the wastes from. those industrics
discharging through mlflnmpal sewage system’ (Pollution Abatement cosnmitice.
1960). 1t has been estimated that industrial wasic water dlscharged through thc
total amount of water that industry uses onhy 2% leav es‘the premises as a part of,
the product (Chanlet, 1972). Considering 2% loss by cvaporation, there reméins a

huge amount of waste water which the industries.are discharging daily. Industrics -

like_ tanneries and textiles use 300-400. gallons of water per. Ibs. of hide procassed
and 3000-9000 gallons'/T000 yeards of cloth -mabufacturing repectively. After the
end of all processing works, these industries throw" back 'a huge volume of water
and waste substances into the traditional sources ol water like rivers. All of these
are of course rough estimates; but on the basis of these estimates one can al least
sel a stage for further d1scussmn of thc problems ol' \\dtcr pollutlon

Some industrial pollutants like chermcals minerals. petmchemlcal cl’l‘lueﬁls a.n.d
riidio- active materials are not changed c0nsndcrabl\ by the existing, {reatment.. In*.
addition to this, some polluting materials oi large: scale industries: carry infection -

and disease carrying organisms. The objectionable cornponent‘s of mdustml wastc

water ar¢ shown in Table-S o _ e,

The adverse effe'cts of some p'riman loxicants lik’e"Ar's'enic (Ar.). Cyamid (Ch’)

.- Cupper(Cu), Iron (Fe), Cromium (Cr.) Mcrcm’\ Metals, Leads, Acid. etc. dlsrupt -
P! buffer - svstem in the ‘normal ‘watcr. Thesc” arc sufficient lo kill the mitro-"

. organisms: and change the characteristics of normal water. that s it can change the
taste. odour. colour. hardness and salinity, concentration of water. Such polluted .

‘water may cause the destruction of fish and other livinig beings ot it:can reduce the -

destruction of fish and other living beings or it can ‘reduce the production-of fish by
imposing harmful effects on their normal life. Such polluted watcr can also causc
the health hazards for 1ts users:



- . peroxlde(Hzoz),,

R

T Table-5° Ohjectlonable Components of Illdlﬂtl‘lal Waste Water Thelr Effects .
" ) and Tvplcal Sources R Ry

':i--

Componeni group - Eifects o "I\rplual Sources o
1. Bio-oxidizable = Deoxvgemtlon cmuerohlc Tare dmount of soluble
expressed as BOD . condztons fish kll]% | carbolivdrates, gugar n.hnmg
’stmks .shﬂancs talmcrleq nulk ol

2. Primary toxicants | Fish die; cattle: pois‘o’ili'nw

| As.CN,: ~ e | plankton dies:
| er.c ‘eHg, .. | acouniulation in flush of [ miakis
Lead,&mc N =ﬁsh and huma.u bemE

3. AcldandAlkal' es-| Dis

- | Alter chemical: bnlancee .j."'
ch:- Vrangmg fmm‘rqpaxd- .

¥ Witér has two' chmb'ai?c’r:sncvr ,
‘and. - the cother is basic. P buffer wste"'_ o

. -balances the Ievei of ac:d and base - in_the .
‘water. When p'is 14, water shows fidlly-basic
chamcter and when it-is O, water shows. fullv- ;
acrdrc charaeter In normal water p”u 7

: Therefore it is certain that the pollutlon of mers streams lakes or any- other water

courses i a typically cumuiatlve process with -wide_ spread. insidious: eﬂ‘ects_

* extending over a great range of industrial qcuvmes It is also equally certain that

- both the number and the voluine of pollutants are increaséing and the. technologtcaif S
advancement will make the. problem of water pollunon like atr pollutmn .ong of the .
S major social cost of modem mdustnal c1v1hzauon o :
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it is not essy to estimate the social costs of water polhution. it may be possible to
estimate fhe market values of incrcasing repair and mainfenance cosis of a
particular structurc which.is damaged prematurely by the chtmical discharge of
any industry. 1t may also be possible 1o calculate the market values of the loss of
livestock. the destruction of crops. Joss of soil fertilily or cven some uncertain
recreational facilitics. For advanced countrics. data in-this regazd. may be available. .
but in the case of LDCs. these arc not so. In addition 1o this. the available data
relating to the advanced countries in this respect arc far from reliablity. and also
incomplete and misleading. In America. it has been cstimated that the cost of wastc
treatment in the manufacturing of paper amounted (o about 5% of the annual
value of the total output in 1935, In.casc of textiles such” costs would teach about
20% of the total value of output (Wilson and joncs. 1974). In addition to this. therc
are many things which cannol be vafued n térms of -moricy.. For instance. the
" inconvenience of a person due 1o the bad, smell of contaminated water passing by
the side of his residence or the inconvenicnice that a man faces duc to the change of;
colour and taste of water does not admit of a- précise monetary. valuation. The
threat of imbalance between the supply_of and the rapid ingreases in 1he demand: .
for water (specially by the rapid growth ol industrial activities).alt over the world
cannot be valued in' terms of ‘money. Rapid promotion of differcnt industrial”
activities creates a new physical -cnvironment. for men. which. is considerably

different from that in which man has been living for centuris together and the -

-implications of this man-made envirgnment on the living beings. for thicir survival
are far- form being fully understood. The threatcning imbalances between the’
constant supply of and the rapidly increasing demand lor clean water.open up
another. perspective of social -costs -of water poliution. Agriculture as well as
industrial growth depends upon the adequate and systematic supply of clean water.
Therefore. the areas which are not ablé to protect their water courses (supply of
which is practically limited) from yarious types of pollution will face the problem )
~ which could destroy one of the very important productive factors. i.c. waler. upon
which their present and future prospertity depends. Hence. like air pollution. the
pollution of water is essentially a social cost which needs lo be fully assessed.

‘Noise pollution is. another aspect of social costs. Noise level inside the industry is
very. much important, because a large number of labourer are engaged in factorics
where machines operate day and night. Textile industrics are suitable cxamples in
this respect. In most of the textile mills the noisc levels are above the (hreshold of -
danger level with potenﬁ?l to cause permancnt hearing loss. In India. aboui_
8,00,000 workers engaged in textilc mitls and working in weaving and spining
sections are worst affected. The noisc level in a big textile mill like Lalimli
(India), weaving section is in the range of 100-103 decibels and  spinning . and
preparatory departments between 8()-?()"dccib¢ls. Noise poliation is not a problem
only in the textile mills but also in all the factories where hcavy machincs
operatc. Noise of high level affects the heart as well as decreascs oxvgen supply 10
(he brain. It has been observed that it is not possible for a person not working in
the factory o stay more than one hour in any.machine scction. A study of the L1.T.
73
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SRR A - Abstract .« .

S
The m erage l'.'mrsehold fn_a village was 1()1 ! comtaining m nmmhf'n of which
33, 6/ were ddulf /ibout 57%% hc' ‘jar Iner. \ ugwd I lm ar oS fahd white 298,
were landiess. Local varieties Wite !_{} avn 108 7% n/ the 1otal laid areq and the
rest A46%%6) were veeupied by high vielding.. '(U‘.'(‘I.'c'\ (HYLsn Gropping . intensify
decreased mlh increased in Javm size averaging !(J\‘ H.'hrmsgh the area devoled ’
to ‘Boroimas: Jess, crop production wis: h:szhci‘ by [24% thai "Aus’ season hut
fower fn 12% than ‘Aman’ The pwccmage of 1YLy pmducfmn was also high -
compared to local varieties. The smaller perccmusge of paddy: sold (23%), .
“indicaied the need of food grain by the faithers: for. cunélrmpl.'mg.,_ Fven'if a large
percentage of the grain produced way Fetained. onlv 33%0f the farmers sei/l

sufficient in rice: The average pm!—hrm est fosses vbserved were [3. 13 and 13,71
Jor Aman’. 'Boro' and 'Aus' seasons respec: !Jveh‘ A detail sur vy rc)/le( ted {hm
post-harvest rice loss was grearlv mﬂuem ed h1. socioseconemic’ conditions of the
jarme}\ S TR . T ¢

. Introduction

With the existing socio-economic condition of the people and the varving weather
clements (storm. rain, draught. flood. high and low temperatures between
- localities) a system of agriculture-distinct 1o the arca has developed. About 11.3
million hectares of the country's cultivabie land arca is devoled o rice. the staplc
food of the country (BBS, 1984b). The annual grain produclmn is noi sufficient to
~ supply the consumption demand of about 110 miliion, population”growing at the
rate of 2.32% (Rabbani, 1984). compelling the government to import about 1.5
million metric tons of food grains cverv vear {Jabber. 1982). Almost 85% of the
_population live in the rural areas with agriculture prov iding: ‘employment
opportunities to 61.3% of the farmn labour force (BBS. 1983b). ith high: farm®
population density and low literacy. small farm size. large fagily? low cropping
I}irincipal Scietific Officer, BRRY. Tovdetpur. Bangladesh.
* Seniar Scientitic Officer. BRY . vdehpur, Bangladesh, -




intensity and productxon farmers very much dcpmdem on traditional larming
methods. The land topography.. agro-ehmalnc and socio-economic condiiions arc
the factors that lead to subsistence ﬁrmmg and dependence on traditional incthods

~ and' equlpmem :‘dversely alfectmg crop producu\ 115 dncl cwnomlc w cll-buuL, of
' the farmers :

A melhod of i mcreasmg rice producuon is the rcducuon of post-harvest losscs

“which like the othet aspects’ of agricultural production. is also affected by .he socio-

econontic condition of the farmers; agro-climatic and topograph:cal chatacleristics
of the area. Traditional labour-mtensxve post-harvest practices are follo“ od by the
farmers in the country: Although ther¢'is a perccphble change in some of the post-
harvest-operations from tradltlonakto improved method (as the use of huller mills

ini the: v:llages andthe use of pedal threshers in ‘places where HY Vs argkg, m)
- there is a certdin degree of resistance to.. changc because” of the inherent  socio- -
- economic  factors: ‘Therefore, ‘study on {he sécio-ecotiomic status. is- nmpormm 10
- gather ‘information on the causes and reasons of lossés mcurred and rép msutulmg

l(jss preventton pmgrammes to mcreasc food ava:lab:ht\ m the count

o Samajpatl and Sheikh ( 1981 pp ?9-42 65) repertcd thal all post-harvest opemuons :

in Bangladesh like harvestmg, threshing, parboiling. drving and storage are very

primitive and time_ consummg and the possibility of grain loss. is hlgh duc 1o - '

various canses. Therefore; to quantlf\ post-harvesl rice loss in various. .operations,

a study was conducted jointly by Food and Agnculture Organuauon (FAO) .md '

Bangladesh Rice Research Instxtute (BRRI); "+

- Hague- et. al (1989 p. 59-63) reported - that- lhe esnmated total rice loss in

harvesting -(including ° pre-harvest loss), field: stacking/bundling/dryving dnd

-transporting (from the field to the threshmg floor) ‘varied between 2.4 10°3.9%

(with a weighted average of 3. 5%)° quendmg on'the trop scason. In addition” a

~ total of 3.5% weighted averagc loss+varied between:3: 1 to-4.0%) was cstimated in

threshing, cleamnglwmnowmg ang: sundeting (Haque et -al:. 1)91} Howevet

majority -of the -loss '(~8.0%) mcurred during: parboiling (soakmg steaming and -

drying) and milling (Quasem et al.. *1985). They: also documemed a negligible-loss

(0 6%) during siorage. This result*was based on .- sutvey: of different . types. of

storage structures at farmers house and after’ Iaboraton analysis of the infested

samples by insects,

‘This stud\ was made therefore to estabhsh lhe relatmnshlp between thc S0CEQ-

economic factors ‘And: post-harvost loss i rice. and make - recommendations to
reduce loss and improve socio-economic condlhons of the farmers :

4
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Materlals And Methjod's oo

‘A_

" :Fnc d:smus (Dhaka Svihcl Connlla Bog,ra and R:l}Sll"lhl) \\.'_::c sclcclcd bascd on
“production. weather condition, “accessibility, cropping patterns and production

surplus.. Thirty {ive- villages were studied bascd on accessibility. farmers co-

. operation. :cpn.sumuvcness of the posl-har\ est practices-and.cropping. paticrns of
. the. districts. Loss assessment . studies vere.conducted during, 1983 .'Aman’; and
. _}_I‘)S-I "Boro’ and "Aus' harvest scasons. Thc detail. procedurc, and loss scalculations
L were mc'lsured followmg thc rice loss assessment. ]“c"luﬂl" prepared by Arbolcda et
e dl (1984) . . _ .

R I

‘lllagc surve\ was conducted bcforc Sl’lrllll[., ll@c Ilcld Ioss (lssessmenl slud\ to
n the’ ob|ect|\es and for thc field stafl’ to_familiarize themselves with. the

_;crop g'pattems posl—harvesl pr'lcmcs and MOIe. L.cncrall\ the. socio-cconomic
‘and ':gro-cllmal;c conditions . of . the ullagcs A | s0cio-economic - survey
' .quesnonnmrc containing {he fdrmClS |dcul|l’1c1uon I}muh size. tand. interest. and

cropping patterns was formuldted tested and- finalized (Grccle\ 1983). This

. _Guestionnaire was used. in a door . lo: door survey; conducted to,.all - lhc_f']rmers
) houscholds once. m cach vnllag,e e : ;

=.(No, of adisll male x 1)+
(No. of adult female + No.
ol 10 =14 vears old) xA%83))
:+ (No.-of:3:9 years old-x
u 1) + (No.of 1-4 vears old
x:0.5) S
= Total: pmductlon X l (IU
= Total,pmductlon,x 0:30
= Total pr‘odﬁction ), i(l

[T {

" Assumed equivalent adult consumption: Adult make - 12 Adult female and 10-14 vems old - 0.83: 59
yeurs uid - 1.70: 1-4 vears old - 0.50 .

* The value 9.9 is assumed cc- ring 0.1 as the value used R sceds and other faem sharing practices o
the famers. ‘

¥ Equir dlenl adudt annual ‘.onsumpuon of paddy in maunds (1 ma mm.l .17.324kg)‘ i
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SELF SUFFICIENT FARMERS Wlien rice sufficiency value obtained ts C(]lld!

o or- greater than I

Total rice sdl‘—sul‘ﬁcwm farmcas *
x 100

7.Rice Self—Sliﬁiciency, %

Totat farmers _
Results And Discussions:_ ‘

Pop'li'lat_ion Disfribﬁtion :

The average population of the v illages surveved was 607 and the ay crclgc ﬁmll\

member was 06 with adults constituting about 53.6% (Table-1}. The percentage of
10 to' 14 vears old was lower than the other age brackets because they ucrc born
Just before and after liberation when the country was recuperating from the war of
independence in 1971. Although adult poputation was considered from 15 years
and above. 10 to 14 years old male members are already utilized by the farmcrs lo
do major farm operations. -

Téniirial Stiltus‘

Farmers who were reallv working in' the field. i.c.. ow ncr-operdtors owner cum-_
share-croppers, part-owner-operators and pure tenants constituted 66. 6% of the -
farmers population (Table 1). BBS (1985) reported that in 1977 these four tenurial-

classes constituted 62.3% of the farmers. The landless labourers (25.7%) with no.

land being cultivated and the pure tenants (3.5 ») who do not own land bul were

share-croppers constituted the landless farmers mentioned above. Absentee farmers -
who- owned land but ‘were rented or mortgaged -out and engaged in off-farm

occupations were 7.7% of* lhe farm populauon This has found . no reldllonshlp .
with post-harvest rice loss.

Farm Size Distribution

Majority of the farmers surveved (36. 8%) were calcgorlzed as 'sniall farm' because
thev. owned 1 ha or less land (Table 2). Pcrcem increased of this group has
decreased post-harvest rice loss. This implies that small farmers are more cfficient
than all other groups m post-tiarvest farm practices. '

About one llurd (29. 2%) of sample farmers were 'landless' as they were nol oW mng
any land. 'Large farm ownership with more than 3 ha of land constituted avery
small percentage (1.7%) of the farmers. The relative contribution of farmers with
small. medium and large farm lands were 50.7. 34.5 and 10.4%, tespectively. of the
* total paddy produced The increased comnbuuon to total paddy production by.
small farmers -over medivm and large *arms ‘was the result of higher cropping
mtensm and lesser post-harvest ‘paddy loss “which lmphes lhal the increased .
. *79



. More than- half (54 8%) of the farmers surveved ‘wer

holdings. About 46,7% of: the smali farmers and maj'

production can be achiev ed by i mcreasmg cropping intensity. To implement (hese,
necessary production inputs as fertilizers. seeds. insecticides. technical assistance,
irrigation and other incentives as government price support programmes for rice

‘must be made avallable to the farmers

. -The cropping mtensny n ali'the study areas decreased with mcreased in farm size.
. Cropping intensitics of 177.7, 158 8 and 141.7% werc observed for small, medium

and large farmers, respectively, with an overall average of 164.9% (Table-).
Bangladesh Bureay of Atistics. {(1985) rcported that the 1981-82 average cropping
imtensity of the country 53.9%. In showing the relationship between cropping
intensity; farm size an -harvest paddy loss. it conld be explained that paddy
loss has dlrect relauonshlp-mth farm size and inverse relauonshrp with cropping
lnle!lSll\' T . . ;

Self-Sul’ficrency Status o

elf-sufﬁorent in rice (Table
wrth.. the: size of farm
‘the, médium (85.5%)
néreased: with-

2). Rice scif-sufficiency status of the farmers ince

and large farmers (91 9%) were self-sufﬁcrent m Tige,
the mcrease of self-suﬁiclency status inrice.

Morgover it 1s emphasrzed lhat If the farmers produce other scnal grams or root
crops and use this as substitute 1o rice as staple food. food self-suﬁicrenm status.of
the farmers would i increase. Therefore an alternative way. of increasing food self-
sufficiency is to encourage farmers (o plant and produce other food Crops as a
substitute 10 rice. Self-suﬂ':czency also be enhanced br increasing producuvm and
popul'mon control.

'!‘Tal Cropped Area for Modern Vanet\

-One of thc salient feature of modern varlet\ (MV) rice is non-shattcrmg, The\ '

were developed for providing hlgh vield as. well as reducing. grain loss. The.
present study showed that less loss was incurred under MV rice chltivation (Table
3). Thus, expanding more and more areas under MV rice cultiv auon could reduce
post-harvesl rice loss. 0

Laid Uti-l'iz"ation' Patfcni )

Farm lands were uuhzed more in lhe 'Aman’ (49. 7%) compared - with the 'Aus
(28.8%) and ‘Boro' (21.5%) seasons {Table-‘i) ‘This is due to the topographic and -
agro-climatic conditions of the countr\ 'Boro" season is characterized by dry cool
weather and ¥ack of rmgauon facilities. A largs pomon of irrigated land is also
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used by farmers rn plannng dn season 'Rab1 crop Low lvmb areaﬁ are flooded .

during 'Aus' season. ‘A large area of” lanid cannoi bé witilized for plamm;_., rice during

these two seasons. Bangladesh Bureat of- Statistics (1985) reported that about .

56.6% of the cul[wated area m the countr\ durmg, 1982 -§3 waq dcmlcd to ‘Aman!’
season g

The local varietics’ (transplant and bro'rdeast) consumled a large pomon (14 "%) Qf

thie rice cropped area compared wrth HYVs (5. 8%) in the three seasons studicd..

According to Tortent (]982 pp: 103 <113). the increase in rice produr.tron with. lhe
_area planted to HYV is not sufficient to supplement the additional production
larget requirement of two million tons per year to'achieve food self-sufficiency.

However, if HYVs are grown in place 6f*the local 'varictics. ‘the ‘incroased

_productlon will help in meetmg the rice self-sul'ﬁcrenm i the coymtry. . .o

Prodllctlnn Pattern _
.L% EA

~ .Table-3 indicates that the paddy comnbuuon of ihe 1983 'Aman (44.8%) was

hrgher ithan' the - 1984 'Boro" (32 8%) and” ‘Aus” (22 4%) scasons. Producuon

' chstnbut:on for- 1983 “Aman’ 1984 'Boro and 'Aus Seasons Wi c"56 5, 238 and ‘
19.8% cleaned’ rice:: respectlvelv (BBS 19844 Hrgh producuon m the 'Aman_ ‘

SEason was mamlv due to the large rrce cropped a a

Sale of Produced Rlce | o

:The percentage of pa
~and 4.3% for the 1983 ' Aman' 1984 "Boro’ and-'Aus’ seasons. reSpecuvely or a-total

of 23.0% (Table-3) The high- percentage! of grain‘sold during 'Boro' season could

By be due: to the inability of the farmers to.process.the grain properlv becmsc of rainy

* weather, short time. interval between-'Boro” and 'Aus sc'lsons harvest, and the.
lesser degree of preference by the farmers to the HYVs generalls preduced during -

‘Boro' ‘season. Thie farmers” sold less of the “Aman’ - produced, although the
'percentage of produclron was hrgher than the other two seasons, because the'| gram
were processed and, drled well for longcr and,_ safe storage, Also. 'Aman’ nce
X harvest is preferred and sells at hlgher pnce after stor-lge for some tlme ‘

The consumptlon preference of farmers 1o HYVs secrned tobe lou because a largef o

portion of the total paddy sold (16.1%). This consumption preference explains the
' ms:stence of the farmers 1o plant local varietics even if the yields were low.

Post-llarvest Rice Loss

Resilts of the -rice loss assessment . study of dlﬁ‘crepl pbst “harvest operations
(harvesting, field stacking/bundling/drying,  field {ransport.  threshing,
cleaning/winnowing, drying, parboiling. storage and milling) of lhe 1983 'Amag’
and 1984 'Boro' and 'Aus seasons were <104, 13.02 and 13.72% respectively
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S P Er— p




(Table-3). The values indicated, were quantitative loss only. The variation in the
loss values ‘obtained between the small. mediom. and, large farmers were small.
This result indicated that the care gn en by the farmers in minimizing loss in all
.the dﬂ'ferent post-harvest operations were about the same.

Considering total production in dlffercnt arcas wherc these studles Were conductcd
the equivalent loss is about 814.4 tons or Tk. 3869521 (USS 143315.6 : US$ = Tk.
27 00) at harvest selling price of paddy indicated in the table. 17 the loss cstimmate
was projccted to the BBS. (1984a). estimate for the same . seasons studied on the
couniry's productton the eqmvalem loss was Tk. 13508 1111111011 or. US$ 300.3
million,

Conclusion and Recommendations

Post harvest loss is largely aﬂ‘ected by socio-cconomic condition of the farmers.
Therefore. the socio-economic condition must be taken into consideration. in
mtroducmg any mnovatlom changc or improvement in {farm pracuces

Govemment and publlc scctor should c\tend fuil support in provndmg the,_
necessary agncultural inputs, (seeds. fertilizers. irrigation - facilities etc.) and

widespread information drive through training and demonstration. for;the farmers

to adopt improved rice productlon methods not only: o increase., producllon and

self-sufficiency but also teduce posi-harvest loss in nce

Table-1: Populatmn Distribution; Tenunal Status and Other Statlstlcs 0f the
Vlllages Surve\ed '

Population % [ Tenurial Staws _% Lo Other Statmtlca Per _%_

Distribution | .. [Village P
Adult male 274 Ov_mer operator' 2.9 ‘Population (No.) . | 607.0
- 7 owner-cum- ' - ‘

-Adult female |26.7" | sharé-cropper 19.1 lousehold (No.y - |.100.1 ... |-
10-M years: - [ 12:1" | Part'owner 1.1 Av.numberof  }6

: | operator - - family members |

5-9 vears. 17.5. | Pur tenant 3.5 Farm acrs (ha) ~ | 68.2

14 years 13.7 | Absentee 777 { Production (ton) 174.7

Below 1 vear }3.0 | Landless labour |25.7 Literacy (%) 217
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o T_able- 2: Percent Distribution of =Sp(:io-economic Factors {in %) by Farm Size

Socio-conomic factor Small Fermr® | Medium Farm” | Large Farm® | All Larm
Distribution of farmers | 56.8 23 - 117 -
Cropping intensity F77.7. 1588 141.2 Lo4.v
Production ' 508 34.5 HEs 95.7
Selfsufficiency . [46.7 RSS RN 348
Paddv loss: 112.8 ’ .13.U ' 141 133

- a. Small farm owns 0.01-1. 00 ha of land .-
b, Medium farm owns 1,01 - 3.00 ha of land
€. Large farm owns 3.01 ha and abo»c

Table-3 ‘Rice Cultwatmn Statistics in the Stud\ Areas by Season and Variety -

Rlce Cultivation . . . Season , Vmct\*'
Statistics Aman. | Boro Aus MV . 1LV(DS) - | L)
‘Arca Cultivated (%) | 49.1 ~ |21.5 = 1288 [458 [263 27.7
Production (%) = | 44.8 ‘328 - |224 1664|132 20.4
Production(ton) - |2770.0 [20280 | 13900 | 4126.0 [8160 1261.0
Loss (%) .. iz 130 3.7 - [2:00 |50 4.1
1L.oss (ton) ‘ 362.9 263.6 1904 |- |+ -
Loss 174 132 g2 |- - -
(MllhonTk) S e S SR B

Sale %) o173 {14 o433 16 6y |-

a. Variety wise loss ﬁgures mcluded har\ estmg to ﬁcld transport loss. MV =
© Modem vanety LV (DS) D:rect seeded local anel\ LV(TP) Transplamcd
local variety. -

b. Based on the average price-at Tk. 4.80. 5.00 and Tk 4 30 per kg for 1983
Aman 1984 Boro and Aus seasons respecm el\

A
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