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EXECUTIVE SUMMARY 

Restoration o f  vegetation i n  the watersheds o f  H a i l  Haor  basin and Turag-Bongshi floodplain is an 
extended program of the M A C H  project. The original M A C H  project was developed to demonstrate 
the viability of a community approach to natural resource management and habitat conservation over 
an entire floodplain. Activities envisaged under the original project were limited to wetland arcas. The 
activities included floodplain resource development, community organization and supplemental 
income-generation, and monitoring. While deciding pro;eel i~~tcrvcnl ions and forrntilaling program 
plans, it became apparent from community discussio~~s that inlproper l;irld use i n  lllc watersheds 
outside the wetland seriously threatened sustainability o f  the envisaged wctlt~ncl development 
programs. The magnitude o r  the problem and the threat thcy posed ncccssitated adoptior~ o r  
demonstration vegetation restoration programs i n  the watershed. 

2. Scope o f  Vegetation Restoration Activities 

T w o  distinctive tree plantation venues were identified for vegetation restoration program. These are: 
(i). Demonstration watersheds and riparian zones of  at least two active charas draining to Haor  and 
Beels. and (ii). Peripheral shallow water zones o f  t laors and  bee!.^ where MACtI i s  working, and 
also forelands o f  dyke structures i n  I f ao r  and Bee1 situations. MAC11 wil l  work wilh and ~not ivatc the 
owners of  watershed and stream hank lands, especially the pineapple and lemon gardeners to practice 
contour farming methods and adopt appropriate soil and water cnnservaliori measures. 

3. Plantation Models: 

Site specific plantation models recommended i n  this report are as follows: 

a.  Riparian Vc~efofion Resforofion Model 

I. Upver reaches o f  chura sections: This includes the hi l ly terrain o f  watershed i n  the uppcr 
porlion o f  the catchment . Kestoratior~ measures involve both new planting on denuded terrain 
and protection with enrichment planting in degraded situations. Minirnuni width o r  the new 
vegetation belt on eithcr bank o f  the strean1 optinlally would be 100n1. Spccies suitnhlc I'or 
restoration program arc typically hil ly species o f  indigenous as wcll as domeslica~ed exotic 
origin. List o f  recommcndcd species has been provirlecl ibr in scction 6.2.1 

. . 
11. Middle reach o f  chara sections: Soil and terrain conditions o f  the middle reaches are almost 

similar to the upper reaches except that the ground elevation is comparatively lower and slope 
gradients milder. Middle reach areas are more intensively cultivated with orchards, tea and 
other agricultural crops. Optimal IOOm wide restoration plantation establishment on bank top 
may pose practical diFliculty in many locations. 111 problcn~atic situatio~~s, p lnntat io~~ width 
may be reduced from IOOm to the realistically available widths but not below 20m (I chain). 
List o f  recommended species has been shown i n  section 6.2.1. 

. . . 
111. Lower Reaches o f C h a r u  Sections: This section generally passes through flat terrain which is 

intensively cultivated and contains human habitation on the chara banks before the chara 
finally meets the Haor basin. During heavy rainfall. f lmdwalcr onen spills over thc cllara 
bank. Species that can withstand temporary or long duration submersion should be thc choice. 
The list o f  recommended species are included i n  section 6.2.1. Because o f  high intensity 
cultivation of  strearnbank flatlands, anainment o f  20m wide tree plantation belt would be 
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difficult except when charas pass through khas lands. However, maintaining close liaison wi+ 
Resource Management Committee ( RMC), the stripwidth he ad~oini l lg  landowners should be 
established. The plantation depth should in no case be less than 4-5 rows. Alternatively, efforts should 
be made to cover maximum plantation length with bamboo (see Bamboo plantation model below). 

iv. Bamboo Plantation Model  alona the Chara Bank: Bamboo is the best as riparian vegctatioh 
from a soil conservation and bank stability stand point. Because o f  its numerous fibrouk 
rools, bamboo c l u ~ ~ ~ p s  l i rmly  l ~ o l d  soil mass wi~h<landir~g erosive sco~~r ing  action o f  s t r ~ i l m  
flows. The economic justification of ravoring h:1111ho0 is thal lllc return rro111 hanlhoo is n ~ u c h  
higller and quicker w l ~ c n  co~nparc~ l  to linihcr spccics. l3:1111l)oo SII<)IIILI I l ~ i ~ r c k ~ r c  hc. ;I pr ior i~k  
spccics for chor[r l,a~ik planting unless cnnstr;~incrl hy supply 1>11)1:inli11g slr>ck. 

v. Chum s l o ~ e - [ ~ ~ ~ ~ ~ ~ f i . m ~ g d _ ~ _ I :  ( ' l r c r r c ~  slope .\t;~bil izalio~i i i~c;~surrs i ~ ~ c l ~ ~ d c  p l i ~ l ~ t i ~ ~ g  (4' 
reeds and grasses on the slopc i n  its upper half (indicated in the ligurc i n  section (1). .l'!lt 
desired species with a meter high stub should he planted i n  March-April and established 
before the rainy season so that the plantcd n~atcrial is no1 washed away by strong cclrrents df 
the early season rainfall. March-April planting may need some irrigation. ! 

I 
b. Watershed vegetation Restordion Model 

The Watershed is subjected to different land uses that include forestry, tea cultivation, pineapple an4 
lemon gardening and homesteads. While forestry and tea gardening land usc modcls arc fairly 
standardiz.ed, the other land uses including pineapple and lemon gardening arc yet to be standardized 
to cFTectively control soil erosion. I'incapplc and lemon ct~l l ivat ion should k)llow corllotlr c l~ l t i va l i i ~n  
model depicted i n  figure 2 o f  this report. For restoration o f  d c ~ ~ u d c d  hi l ly  watcrslicds, frcsli planting 
should be done. The plantation model involves cleaning ground vegetation o f  all weeds and brush 
woods i n  March-April and planting done i n  May with man-height seedlings. List o f  recommcndcQ 
species is included i n  section 6.2.1. 

I 

c Wetland Vegetation Restoration Model. ! 

I 

Wetland vegetalion may be grown in hlocks or ill slrips, dcpcndillg OII l l ic sl1;lpc 01. In~ ld  av;~il;lhlc fat 
plantation. Plantation spacing should be 2m x 2117. Species selcclion should he col~lincd only l o  tyl)icnl 
wetland trees. and the list o f  recomme~~dcd species is included in section 6.2.1. Scedlirlgs \\ill hB 
plantcd in the rccetling florid. us\~al ly hcginning rroni Octohcr and conti~ltring 111' 10 I)ccc~iil>er I 'd 
pronlotc bio-divcrsity. a mixed plantalion wil l  be c ~ ~ c o ~ ~ r ; ~ g c d  ilibtc;~tl nf n l o ~ l o - c ~ ~ l ~ ~ ~ r c  1 

I 
Apart from tree specics, a number o f  typical reeds and grasses wi l l  a l ~ o  grow well in the wctl;~ndl 
These are eeonomieally important and socially appropriate. I~l lportanl plants are Murta. Vctivcr. No l j  
Khagra, Ikr, Dhol Kolmi ctc. These may be grown as pure reed crop in the forelands o f  thc trcc stalldj 
at l m  x l m  spacing. A l l  reeds are grown by rhizome planting siniult~ricousl) with tree species 
plantation timing. Dhol Kolrni i s  grown by planti l~g c~~lting.; ill ~ h c  dry soil 

d. Roadrine Plantation Model 
Roads likely to be available for plantation arc IJP roads. generally narrow wit11 low elevation and 
shorter slopc width. The gcllcral p l a ~ ~ l a l i o n  Ii~yout pla11 w i l l  he ;I single row d ~ r c c s  OII c i l l ~ r r  s i ~ l r  13k 

the carriageway. l fw idc r  slope width is availablc, rnorc III~II one row may hc p l i~~~ tc ( I .  I ' lanii~lg w i l l  Ii 
done on slopes above the highest flood level (HFL). Choice o f  species is indicatrd in scctinn 6.21.  '1' d , 
install an in-built n~echanism o f  plantation protection against cattle daniagc. live hedgero\\s of 

I ArharIUoga medula wi l l  be established along the cdgc or the roads. 'Typical layoi~l  plan showing oric 
I 



and t w o  row o f  trees and the position o f  ArharlBoga medula live hedgerow can be seen in figure 2 and 
3 o f  section 6. 

4..Vegetation Restoration Plan 

a. Chara Bank: Lands on which rcstoration p la~~ta t ion are planned on chara banks are privalcly 
owned. MACH with the activc pur l ic ipn l io~~ o r  tlic Itxal llpazila Porishotl. (11'. RMC nnd 
landowners w i l l  organize plantation implemer~tation plans on a benefit-sharing n i e c l ~ a ~ ~ i s n ~  ill 
which 80% benelit w i l l  go lo landowncrs, 15% lo Ill' and 5% to RMC'. KMC', Ill' and MAC14 
motivate the landowncrs to devote lheir land for plantation cstablishmcnt. 

. s :  Ownership 01' 111c watcrshccl or c:~trlimcr~l lands hclonps to varictl landowning 
agencies s l i l r t i ~ ~ g  fro111 the SIII~ tu i ~ ~ d i v i d t ~ i ~ l s .  Vcgc t i~ t i o~~  rc?111>r:1lio11 I)rogrilllts ~ I I I ~  c o r r ~ ~ t i v c  
land usc practices must donc be donc through partlicrship with the 1i111d using agc~icics. 'I'IIc role 
o f  MAC]- I  w i l l  primarily bc that o f  cxtcnding ttuhniqucs and aiding :ind advising I ; ~ ~ ~ ~ l ~ r w n e r s  wit11 
appropriale land use packages. 
Regulation o f  land use Tor Forest Dcpartn~ent (I:[)) and 'fca Estatc controlled arcas may he 
accomplished by maintaining close liaison wi th tl~csc ;~gcncics, point ir~g out thcir har~nrul land 
use practices, maintaining continued coordination. illid i i ~o t l i t o r i~~g  CII~II~CS. (ircatcr ;~tlcntion is 10 

be paid l o  pincapplc and lcn~on garde~iing wllcrc 'across tlic contour cultivation mclhod' purst~cd 
by thc gardcncrs is causing scrious harn) to the ln~idsrapc dcgradi~lg i t s  lkrti l i ty a ~ l d  productivity, 
provoking soil crosion and silting up slrci~mhcds a11~1 water reservoirs. Wit11 thcsc grollps. 
MA('l1-CNRS clTorts wil l  tic d i r c ~ t c d  to 11ri11g i111ut11 ~11i111gch 111 c111tiv:tlio11 pt:~ctices 1 0  " A I ~ ) I I ~  
lhc c o n t o ~ ~ r  c~~ l l i va t ion 111cl11od" a11(1 a(1oplio11 01' soil CI>IISC~V;I~~~>II nlc;l<1lrcs 1hr1>11gl1 
dcr~ions~ration and mot ivat io~~. 

c. WI~I!~ V c ~ c t a t i o n ~ R ~ ~ t ~ o _ r i ~ I ~ o ~ ~ :  W c t l ; ~ ~ ~ d s  suit;~l)lc libr 11li111ling. WIICIIIC~ u ~ ~ d c r  p i~bl ic  111. privi~tc 
owncrship, are now mostly cultivated with Boro paddy. I'lantatio~i raising on K h ~ s  land poscs no 
legal problem but social consensus is rcquircd. Various con~niittccs at Upazila and l l M C  levels 
s l~ould strive to procurc 1a11d ior  wetland vcgctation restoralion. .l'l~csc committees may howcver 
decide ill Cavor o f  conlpacl block IIIIII~OI~ est;~l>lisl~rncn~ on ngricolturally less prtxluctivc 
marginal wellands or allocate a cont in~~ul ls  hclt 01' 100-lSO1i1 witlc fringe land all along thr otltcr 
pcriphcry o f  thc l iaor or bccl f'or plantntioli cstahl isl i~nc~~l. M;irgin;ll and wastcl;~~~ds ;~ lor~g \trc;lli1 
banks, slopes o f  dykcs and roads within the grcatcr Ilr~or orrtl l l r ~ l  arcas may he imn~cdintcly 
available for restoration plantation and w i l l  l ikcly not be controversial. One such land type ul' 
appreciable magnitude is thc Kagaurar Kandi, and should be planted soon. 

4. Plan ta t ion  Venues 

Following are the identified plantation vcnucs for thc planncd vcgctation restoration program: 

I. Riparian plantation along rlrtrrtr banks (upper rc:~clius. n~iddlc rc;~cllcs i ~ n d  lowcr ruacllcs); 

11. Wct l i~nd plantation OII 1ltri11. a ~ i d  Htv.1 1'rillgc 1i111ds (I)luck, strip s l ~ c l ~ c r  h~.lt 1y1w pln~~lnl inr~).  
strip plantation along struanis bank or rood slope ( i l l  I Ixor sit~~alioi i) .  

... 
III. Chola land plantation i n  Turag-Bongshi floodplain; and 

iv: Roadside plantation along Union Porishod road. 

6. P l a n t i n g  T i m e  a n d  Plantat ion M a i n t e n a n c e  

Except for ihc wetlands, all planting should be done during nionsoon season. starting from April-May 
and continued up to August-Scptcmher. Planling i n  the wctland situations should be done in 1111: 
receding flood season (October to Dcccmbcr). I n  cilsc o f  nionsoon planting, thc carlicr thc planting i s  



done in April-May, the better is the success rate and growth recruitmenl because plants get Full 
growing season of 6-7 months to  register growth. 

For the receding flood planting season, planting time should not be construed as any time betwebn 
October and December. Rather to  watch for ground permissiveness for planting w i th  water recessidn. 
This implies that, planting cannot hc donc i n  onc go. 'The proposed planting sites should hc rcgulaily 
visited and wl~cncver ~JIC p,r01111ds co~i ic  a1,ovc \viilcr IcvcI. it111l tlrc soil condi l i r )~~ is tlry crioi~~:li t o  
pcrn~ i l  holc digging and planting, saplings sl~ould I)e p l t ~ ~ i l r ( l .  

l 'rcc sccdl iny must bc cstahlished i n  dry soil contlition so t lu~t  new roo1 dcvclopmcnt takcq pl;lbc 
heforc inundation occurs. If sapling h:lsc is flooclctl SOOII allcr pla~it ing i.c., hcforc frcsli rriol 
devclopnicnt in the new p lanta t io~~ silt. tr;rnsl)I;r~i~ccl scc~llirlg w i l l  (lie. I'ltrrrti~ig 111:ry I IOW~VC~ tic do/ic 
i n  mud that has started drying but not i n  stagnant pool o f  walcr. 

Plantation success depends on the quality and punctuality o f  subscqucnt rnaintcnancc. ~ n i n t c n a n t c  
include weeding and cleaning, pruning oisidc branchcs, vacancy tilling, stake rcplaccmcnt, irrigati+, 
mulching, fertilizing, plant protcction rneasurcs ctc. Itcrnizcd ~naintcna~icc joh dcscription and yc r 
wise activity schedule up to the 15" ycar o f a  plantation havc been described ill suflicicrit dctails r~ 
section 6 o f the main report. 

r 
7. PLANTATION MANAGEMENT SYSTEM 

I 

Restoration plantations are established on delicate landscapes to serve spccific watershcd and wctla d i 
functions. These plantations should not be viewed as exclusive commercial plantations for n~aximum 
financial gains. The project plantations requirc spccial trcatmcnt and harvesting system that ensur b 
optimum income without causing a harm to thc ccosyslctii. .l'lic 3 sets o f  p l ; r~ i l i i l i~ i~~s could tIr~rcro/c 
be managed under the fol lowing systems: 

I ' 

a. Watershed and  R ipa r ian  Plantations: Trccs from tl~csc plantations wi l l  not be fcllcd hy c lc i r  
cutting because this w i l l  again exposc the watershed and riparian tract floor to degradation. Instead d f  
clear-felling o f  the plantations, only the largest w i l l  be fellcd during the 1 5 ' ~  ycar on a selective basii. 
This is called Selection Harvesfing. Such felling may bc donc on a 5 year felling cycle and the ga 5 i. 
created in the plantation duc to sucli fclling wi l l  hc re-stockcd hy frcsli sccdling planting. a prtrcs/s 
called 'Enrichment Planting' 

! 
b. Roadside Plantation: Fcl l ing o f  roadside plantation is n project cornmitnicnt for afTording hcncfi '5 
l o  the prograni participants but clear-fcllir~g o f  such pl;rntati~i~is is ohjcclionahlc l iorn acztlictic ai 
environmental considerations. One rorniula ior ri~:~~ingcriicnc would be leaving .I I'cw clitc ir-ccs :I( J , 
50 m distance. These elite trccs wi l l  forni part of thc futurc crop and may hc fcllcd ancr complctiori (11 
the ncxt rotation fetching high return to thc bcncficiarics. 11; howcvcr. the hc.~iclici:~ric.s d ~ i d u  to rcah 
the benelit quickly, these elite trecs could be rcllcd at the lime o f  ~ l ~ i n n i n g  ol'tltc second rot;r~in/l 
plantations. At that stage, the young plants ofsccond rotation wi l l  have grown to suflicicnt heiglit. and 
felling o f a  few elite trccs w i l l  not mnkc niuch difTcrc.ncc to the landscape and i t s  look. 

c. Wetland Plantation: Wetlalid trccs \v i l l  no1 he fcllcd nl  rcgular intervals cxccpt w h c ~ i  dc:ltl or 
defective or over matured. Instead, brancl~cs o f  wetlarid tree grovcs wi l l  bc lopped abovc the I l l ' [ .  or 
the l (m l i t y  so that even during tlic wcirst cvur flood. trcc cruwrls wi l l  no1 tic suh~ncrgccl. 1 Ilk type 01 
harvcs~ing management is called "Pollording'! Wctlancl species will1 siicriill 11:ivc ;in cndura~ict 
quality to withstand lopping and still recoup the photosynthetic loss by gregarious sprouting o f  rrcw 
leaves with thc onset o f  ncxt growing season. 

8. Pro jec t  N u r s e r y  Estab l ishment  

Typical wetland and subnicrsion tolcrant \prcics arc LIF~I:IIIY 1101 1j~l:l~ity lirii1)t-r. i ' l icy have poor 



market demand as timber. Common planters hardly show interest to buy or plant such species as their 
priority or chosen plant. The project plantation sites are subjected to sudden inundation or heavy 
pressure o f  cattle grazing and human interference. Man-height tall seedlings beyond reach o f  man, 
animals and natural adversities are required. Commercial nurseries do not produce such specialized 
seedlings as these are not demanded by the common planters. I t  has become incumbent for MAC14 to 
establish its own nursery for implementing the wetland and riparian zone plantation successfully. 
Such nursery establishment work can be accomplished either directly as MAClI slaK activity, or 
implemcntcd through thc projcct participants under staf f  supervision. 

Elaborate guidelines for nursery establishment and upkccp arc incorporatc(l as a scpnrntc clinptcr a[ 
this rcports (Section 10) w l~ ic l t  sllot~ld hc consultctl hy the staff entrustcd wi th nrlrscry tlcvcl~)prtic~it. 
A short training course o f  about 3 days dur;ition on nurscry :111d plnn~atio~l cstii0li~I111ic111 a11d llllkccp 
is recommended for the M A C H  staff, and also for thc project bcncficiarirs at tlic prvjcct sites. 

9. T u r a g - B a n g s h i  Wate rshed  M a n a g e m e n t  a n d  Vegetat ion Restorat ion P r o g r a m  

Cha la  Land P lan ta t ion  M o d e l  

Depending on the terrain type and their situation, plantation model on chala land could be: 

(a) Dense block plantations; 

(b) Shelter belt type linear plantations along Carm boundary or terrace walls: 

(c) Scattcrcd trees on farnm land; and 

(d) Grass on badly eroding sloping terrain. 

Each o f  the tree-type plantation models could be established with both SorcsVtitiibcr y ic ld i r~g spccio 
as well as with fruit bearing species. 

Choice of species: 

ForesUTimber tree species: In thc chala land as wel l ,  t w o  terrain situatioiis are recognized viz.. 
high lands i.e., land areas not subjected to inundation at all; and low lorr~b is., lands that arc subjuutud 
to temporary inundation. For both thcsc tcrrain situations. suitable timbcr trcc spccier are available. 
Choice species have been portrayed in scctlon 7.8.2 o f  the rcport. 

Fruit Species: Fruit tree specics arc to he plarltcd on high lands. I'ruit spccics wi l l  1101 gro\rr i n  
waterlogged situations. The general soi'l type o r  Bhnwnl-Modhtrprtr Gorh chala lands is iron rich 
lateritic or red soil, renowned for Jackfruit and pineapple growing. Major supplies o f  these two fruits 
to different destinations o f the  country go from this tract and so thcir cultivation should continue to be 
preferred. However, almost all tropical fruits including Mango. Lichi, Guava, Shaddok, Sophuda. Kul 
(Boroi). Jalpai, Arnloki, I.otkon, Kalo Jam, Kaniranga. Chalta. Wood apple and Coconut grou. well 
and should be encouraged. 

Secdling supply arrangement for f ru i t  species: For fruit trcc propagation, thc biggest limitation 
is the serious shortage o f  quality seedlings. While vom~ncndablc progrcss i n  t i~l ihcr trcc acdlin:: 
production was rnadc in the commercial nursery sector, a break through is yet to bc madc i n  fruit. 
To ensure supply o f  quality rruit sccdlilig l i )r  tlic projvcl pl;~~tl;~lio!ts. ori(rr nrriltlfirlltcItt wit11 l l ic  

Department o f  Agriculture Extcnsiorl (DAI:.) various horticulture research institutes and 
multiplication centers in different regions o f  the country nccd be niadc. 

v i 



10. Benefit Sharing Mechanisms 

Vegetation restoration activities are planned on watersheds, stream banks and Hoor/BeeI la+. 
Ownership o f  some of these lands belongs to the State while most o f  thnc  arc privately owncd  or 
Leasehold Statc lands. Plantation and protection activities cnvisagcd undcr t l ~ c  project s l~ould b L 
implemented and managed on participatory princil>lcs through hcncfit-shnri~~l: ~ncchanisn~s. 1,hc 
following are suggested benefit-sharing mechanisms: ~ 

Plantation on privately owned or leasehold lands: 80% o f  the benefits to par l~c ipat i~~g landow114rs, 
15% to UP, 5% to RMC. 

I 

Plantation on State owned i foor or Bee1 wctland: 80% o f  the bcncfits participatir~g fishcr groubs. 
15% to UP, 5% to  RMC. ! 
I n  respect o f  roadside tree plantations: 40% proceeds to participating beneficiary groups, 40% l o  
the adjacent landowners and 20% to the local UP. i 
The promised benefit to  different beneficiary partners w i l l  be guaranteed by executing for*al 
agreements. Sample copies o f  the beneficiary agreements enclosed as Appendix 5 ofth is rep0rc.i 

11. Pol icy  Advocacy  

Most o f  the lemon and pineapple gardcn lands arc governmcnt Kl~os lands lcascd out to gardcncrs on 
an annual or pcriodie lease basis meaning that thcsc leascs arc subjcct to rencwal. The govcrnn~ent 
reserves thc rights to rcncw or canccl tllc 1c;uc. I n  view uf t l ~ c  grc:lt tlillick~lty o f  gctting land [or 
riparian plantation and wetland vcgctation restoration prograni, hot11 bcing national prior ty 
restoration programs, the G O B  should review their land leasing policy especially i n  the watersh I ds 
and wetlands. GOB should be advised not to lcasc out any land within IOOm o f  the stream bank i n  he 9 watersheds and preserve these sites as protccted arcas for soil and water co~~servation purposc. Sqch 
lands should be designated as protected areas in the oEc ia l  gazette to guarantee their propcr use. I n  
respect o f  Statc owned watershed lands, the lease conditions should also incorporate terms a d b 
conditions regulating cultivation practices prohibiting a l l  forms o r  'across thc co~itour' cultivatipn 
and thc legal compulsion to undcrtnke soil and water co~~sc l -v ;~ t io~ i  tncnsurcs hy t l ~ c  lcssccs III rcsp+t 
of wetlands, reasonable blocks o f  strategically locatcd Kh(1.r lands, inhcrcntly poor quality site frdni 
paddy cultivation, should be excluded from the purview o l a ~ l n u : ~ l  or periodic lcnsc. ;III(I ; ~ l l c ~ c : ~ ~ c c l  (or 
wetland vegetation restoration program. i 

v i i  



I 
Located at the confluence one o f  the mightiest river systems o f  the world - the Ganges, the1 
Brahmaputra and the Mcghna rivcr systcms - Bangladesh is a veritable dcltaic country. Thcj 
inland fisheries and floodplains in Bangladesh form one o f  tile world's most importanti 
wetlands. f lome to hundrcds o f  species o f  uniquc tropical plants, fish. hirds and othcrl 
wildlirc, as well as critical hahitat lhr 1ho11s;lnds o f  ~nigratory hirds. tllcsc wctlnnds I 

nrcl 
~IIIJIO~IHII~ suurcc o f  i1ic0111e nncl nutrition Tor t l ~ c  ini l l iol~s o f  Ilangl;~Jcshis. Ilowcvcr, ill t l ~ c  
past dwnda,  tllc i ~ ~ l a t l d  lisllcrics and l loodp l :~ i~~s c ; ~ t r l ~  01' 1111: cou111ry as well ;IS tllc ovcr:~ll 
p le l~ l  and a l ~ i ~ l i a l  diversity w i t l ~ i l ~  ~IIC I l o ( d l l l ; ~ i ~ ~ s  II;IVC dccl i~~cd.  'l'hc govcrtIII1cnI. N ( i 0 s .  an11 
al l  floodplain users have long recognized t11;it 1111: wctl;~rld Ilahitals arc iiot o111y ill t l lc d c l - l i ~ ~ r  
but critical i n  most situations. Given that, Dangladesh's already mamn~oth population i s  
steadily increasing at a high growth rate o f  over 2%, the declining trend o f  the wetland1 
habitats and fisheries resources are very sevcrely affecting its economy as wcl l  as health and1 
nutrition o f  thc citizens especially rural populace. This declining trcnd is a mattcr o f  gravc 
conccrn for the nation and sounds far reaching serious consequences particularly for those 
whosc livelihood andlor nutrition is directly dependent on the catches and incomc from inlnnd 
fishcries and floodplains. 

I 
Recognizing that pragmatic solution to intricate w;~tcrshcd prohlcms nccclcd co~nmunily-/ 
based approaches to the management o f  such resources, the Governmcl~t o f  13an~ladcsl1~ 
(GOB) and United States o f  Amcrica (USA) jointly developed a program called "Management 
of Aquatic ecosystem through Community Husbandry (MACH)" to demonstrate thc plausible 
participatory development approach. The Hail Haor Basin i n  Moulv i  D a r ~ a r  District and 
Turag-Bongshi River Basin i n  Gazipur-Tangail Districts had been chosen as the pioneering1 
venues for program implementation. Should fund pcrn~it, the projcct progra111 was souyllt in! 

be extended to Sherpur District. 1 
M A C H  project was initially conceived to promote environmentally sound management o I floodplain resources (fisheries and other wetland products). But whilc rormulating 
implementation details o r  the projcct. i t  rcvcalcd that apart from fisheries arid tlry scacoll 
watcr scarcity problems in thc wetland proper, ahtlsc ol' watcrshcds hy vnriolls land LI\~IIF 
agencies had been seriously thrcatcning potentiality o f  thc wetlands itself 11s i~ct ivc ;lqu;~tii.( 
ecosystem. tluge quantity o f  s i l t  drains to tile Ilmor-/hccal bottom annl~al ly from the upper1 
watershed (ovcr 100.000 toncs/annun~ to l l~ri l  / / c )  I I s i t ; t i o ~  i\ l)rr~gres>i\i~I! 
reducing the depth and water storage capacity of the wetlands directly a f i c t i r i g  po~ential l i s l ~  
retention and fish bic-diversity. Appropriate watcrshcd nlanagcmcnt intcrvcl~tions were 
urgently called for, else all investment i n  the aquatic ecosystem developme~it wi l l  go waste. 

The present consultancy is aimed at examining the state o f  Hail i faor basin. the adjoinins 
wetlands and surrounding waterslicds from sound ecosystem managenlent perspectives:! 
recornmc~~d M A C I I  projcct with tcclinically snu~~d.  ecologically dcsirabls nnd sc'c.i;llly~ 
appropriate watershed nlallagclllcnl pack;~gc ILr tI1c w;~tcrsl~cd ;~ri-as n ~ ~ l l  !vcil:~ncl.; 'I'ln.~ 
overall recommendations are intcndcd to includc interventions likc soil and \\aleri 
conservation measurn. decrcascd surface runoff and increased percolation orra in watcr in the! 
watcrshcd suh-soil therchy facilitating increased dry season strcanl f low cvcritually making; 
fircitcr watcr availnhility for fishcries nnrl irrigation. IIit consulta~~t rcport is also i~~tcr idcd t c ~ i  

I 
~~COIIIII~CII~ rcstt)r;~t i \)~~ 1 w t 1 1 1 I  :~ii(I \vi l ( l l i l 'e I ~ ~ l i t t s  (l1ro111:11 r l ~ ~ l i l i ~ ~ ~ i o ~ ~  111 Il i lor; 

I 
vegetation and bic-diversity. l : x a r l ~ i ~ ~ a t i o ~ ~  r,l'tI~c cxistir~g p;trlicipatory ;~pl,roacll to rc?rulrc(*i 
management and rtxommcndation for appropriate comnlunity-bascd ma~~agcmcnt practices; 

I arc the other outputs desired. Dctailcd tcrms o f  refercncc (TOR ) o f  the consultant is enclosed, 
as Appendix-l o f  this report 

I 

BESTAVAILABLE COPY 



BESTAVAILABLE COPY 



2.0 OVERVIEW OF THE HA= HAOR WTLAND AND 
WATERSHED 

2.1 Wet land :  P r i n c i p a l  Vegetation: 

L Aquatlr Vegetallon 
The H a o r  supports rich aquatic vegetation, which varies in composition horn season to 
season, and f rom bee1 to beel. In premonsoon period, the margins o f  the beels and fallow low 
lands between the beels are converted into rice paddy cultivation. CNRS carried out dry 
season vegetation survey between 1 . I  1.99 to 30.1 1.99 and round 84 species o f  aquatic 
vegetation. L ist  o f  these are included as Appendix-2. The dominant aquatic vcgctation 
includes Typha elephonlina. Trapa bispinosa. Nelumba nrtcykra, Hygrorh i :~  a r i s~o~o .  
Eichhornia crassipes and species o f  Utriculoria. Cr ra~opJ~y l l~~nr .  VaIli.sn~ri~r. Najos. 
Polamogeton. Nymphoides. Pistio. Lemna and A ~ o l l a .  

CNRS also carried out wet season vegetation survey between 5-17 August 2000, and 
observed 86 species of vegetation. Lists o f  these are included as Appendix-3. Among the wet 
season vegetation, 1 I species are dominant viz.. 0ry:a rufppgon, H y g r o w a  arislata. 
Eichbornia crossipes, Psendo raphis spp, Nynlpaea spp.. Nelumtro nrrcfira, Monochoria 
haslata, Hydrillaveriicilloia, Najas graminea, Cera~ophyllurn spp, and U~r icrr lar in ourio. 
Among the 86 species o f  hydrophytm identified, people commonly use somc 1.5 varitics for 
multiferious needs viz., 3 for fishmeal (Hydrilla. Najas and Azolla), 6 for cattle fecd 
(Jhoradhan, Paura, Arail. Jarmini,. Oogla,Choto chcra). 2spccies for h io- fcr t i l i~er (Jar~nnnia 
and Futki). 3 for human food (Sapla, Poddo and Singari). The Hindu community use lcnf nnd 
h e r  o f  Poddo for their festible. 

iL Woody Yegelation 
The Haor wetland currently does not appear to support any original tree species o f  natural 
origin. The l iv ing memory can not also specifically say the type o f  tree spccies existed in this 
wetland and their composition and density. But i t  is probahle that, l ike Hakaluki and other 
neighboring haors, typical wetland species viz., HIJal (Bnrringtonia aqrrotoi~gcrln), Koroch 
(Pongamio glabra), Borun (Cralaeva n~rrvul lo). Sheora (S~rehlr~v asper). Bot (Ficra spp.). 
Pitali (Trewia nud$oro) etc. species were indigenous tree species i n  this wetland in thc 
distant past which, in course o r  tiniu, had bccn dcbtroycd by local the community penple 
primarily for fuel wood, fishing trap. and ground clearance for exparisiorl o r  ricc paddy 
cullivation. I~owcvcr,  the current plant commtlnities in thc Ikror periphery a11d adjoini~ig 
areas including settled homesteads consists o~l3anibusa species. Musa spccics, Erythrina spp. 
Borun (Cralaeva nurv~rllo), Ficus he~eraophy lla, Pitali (Trewia nrdij lora), Slor /c/mspernto. 
Tomorir species. 

2.2 WATERSHED: HISTORICAL PERSYKC'I'IVES AND 
CURRENT STATUS 

2.2.1 T h e  Watershed be fo re  t h e  A d v e n t  o f  Tea Growers  

Historical evidence reveal that, t i l l  the middle o f  nineteenth century, l i a i l  Haor watershed was 
i n  equilibrium wi th its biota; the watershed had dense cover o f  multi-storied nalural forests o f  
tropical mixed-cvcrgrccn and sc~ni-cvcrgrcch type llaving rich diversity o f  flora and fauna. 
The highest story tall trees were mostly deciduous 111 wintcr and ll lc lowcr storics (~ l lcd iun~ to 
shorter trees) were rnos~ly evergreen so that the forest floor remained covered through out the 



, year. Spaies composition o f  the n1ai11 tree crop was Ch~~ndchnpnlisll (Arlocc1rlJir.v chal~lusha), 
I ( u ! 1 1  i )  I ( n o r  w a i l i i )  ~ i n r  ( n r l n  r r o r ) ,  Kon~il l 'c~ma 
(C,'edrelu loonu), Sc~nul  (Sulnlaliu rnolul~rrricum) I l o ~ ~ u k l K ~ ~ n o k  (Srlrit~rrr ~rr l ichi i ) .  Awl11 
(K lex  spp.), Bodruk (Yilcx spp), Janrl (I,ogcrslronrio s!,cciosa), 1largo:ora (Dcllenium 
Penlagyna), Chalta (Dillcnirim indicn), Koroi (Alhizin proccra, A. lehhek, A. odorolissima), 
Bohera (Terminalia belerica). Bol l  Bclpoi/Jalpai (Elaeocarprrs florihimdrrs), Kanchan 
(13orrhinio rprcies) etc. in varying proportions. Thc under story also conlpriscd o f  various 
wild bamboo spccics viz., Ka l i  (0.tyf~nunfhrro nigroc.ilirrlrr). M u l i  (M(!locc.utlrr bncc.i/c.rrr). 
Zai  bansh (Bambusa vulgaris). Various canes (Colamolls species), though scattered in 
occurrence, also constituted economically important understorey vegetation. 

Important under growth compriscd o f  thick growth o f  the seedlings, saplings, and polc crops 
o f  thc ovcr wood tree spccies. and varieties o f  hcrbs, shrubs, climbers, cans, ferns, etc. The 
forest was reach i n  fauna, both tcrrestriol and bird population. l lcphant, llison, 'l'igcr ant1 
various other wild cats, Deer, Wi ld  boar, Hare, Rabbit, Monkeys and Apes, Jungle fowls arid 
Birds were numerous. The forest floor was moist and cool as sunshine could scarcely reach 
forest floor because o f  dense crown cover. 

A few settlement o f  indigenous community belonging to Tippra tribe from the adjoining H i l l  
Tippara (presently Indian State o f  Tripura), lived i n  the forest and practiced shiAing 
cultivation (Jhoorninll) with long fallow pcriod so that fertility lost duc to forcst clcarancc was 
recouped io thc mcanwhilc. 

2.2.2 B e g i n n i n g  of Tea C u l t i v a t i o n  E r a  a n d  Organized Forest  1)amagc 

From the second hal f  ofthe 1 9 ' ~  century (around 1870), the colonial government took steps to  
introduce Tea as a totally new crop in this region and this pioneering program started from the 
neighborhood o f  Sreemongal gradually spreading to othcr parts o f  greatcr Sylhet district. That 
was the beginning o f  systematic and organized destruction o f  natural forests o f  t la i l  I laor 
watersheds at the behest o f  the government. About 30% natural forests i n  this watcrsheil were 
cleaned o f  natural forest vegetation and thc indigenous people were forcibly thrown out o f the 
tract earmarked for tca cultivation whcrcupon most o f  thcm rctrcated to  their orig~nal al)odc. 
tiill Tippera. Presently only about 100 Tripura families arc l iving within thc watcrshcd o l  I 
Hail Haor. Organized tca cultivation wit11 Srccmongol as tlic tca capital hnd hcurl tlic f i l s 1  
invasion o f  the Hail Haor watershed by man and such clearance never figurcd out as a serious1 
problem. I I 
As an intensively cared for crop, tea necded regular tending operations and the services of' 
carncst labor force. The colonial government importcd a big work force from Orissa. Rihar Rr 
Assam provinccs and settled them in Tea Estate areas. I:or accommodating workers housing. 
kitchen garden and small scale agriculture. morc areas o f  natural forcsts wcrc clcarcd and tllc 
composition and character o f  landscape was changcd altogethcr. The arca o f  Hail Hao 

about 20.633 ha. 
! watershed is about 56,960 ha (CNRS, GIS unit) o i  which the area of 'rea 1;stnt~. i s  si~bs~ar~tinl. 
i 
I 

2.2.3 Part i t ion o f  nrilivh Ind ia  and I'ost-parlitior~ Over-cxp lo i ta t io~~ of ~ a t c n h e c [  
I'oresls I 

I 

A n  outstanding political event, the parlition of U r i t i ~ l i  India ill 1947 into two indcpcndcr~ 
country v iz,  Pakistan and India. also greatly contributed to the over-exploitation o f  forcs 
cover o f  Hai l  Haor watersheds, in common with other forest areas o f  the country. Pakista 1 
was in fact constituted o f  the undeveloped parts o f  the then British India. Given that 
administratively and commercially important cities and industries developed by the colonia 
government and traditionally acccssiblc b a t  timber forcsts oil3engal and Assani falling in t l i  I 
Indian share, Pakistan embarked on desperate bids to all out national dcvelopmcnt including i 



urbanization, industrialization, communication network, education, housing etc. T o  cater for 
the immediate massive needs o f  timber and other forest products, forests were exploited 
beyond sustainable harvesting limit. I n  that melee, the Hai l  Haor watersheds also bccame 
victim ofover exploitation, both legal and illegal, and greatly deteriorated. 

2.2.4 Population I n f l u x  in t o  the Watershed due l o  Na tu rn l  Calamities and Trans- 
border Communal  Dbturhance 

Suhscqr~ent to partition, liequcnt c o n r ~ ~ r u ~ r i ~ l  riots in the 111dia l )o~ i r i~ r io~ r  during 19.50s and 
1960s. and the Indo-Pak war o f  1968 tr iggrcd all awlil l cxodus o f  Mus l i~r l  rcfilgces from llrc 
adjoirrilrg Assam Province, Ilill Tippnra State and otllcr areas of India to tllc l l r c ~ ~  [Cast 
IJakistan. A bulk of thcsc immigrants took rcf i~gc in tlresc othcrwisc t l~ i l i ly  populi~tetl 
watersheds. Human inf lux to watershed was furthcr cxacerhated by the cruelty associated 
with serious river delluvion inside the country making untold number o f  otherwise well to do 
people totally destitute. A pat i  of these ill-fatcd pcoplc .~lso emigrated to, and scttled in thcqe 
watersheds. The watershed population was estimated at 271,038 in 51,163 households 
(Bangladesh Population Census, 1991). 

The destitute new settlers, at the initial phase o f  their settlement i n  the jungle terrain. resorted 
to indiscriminate felling and selling o f  forest products as a desperate hid to subsist. 
Sinlultaneously they also took to forest clearance for cultivation and orchard development. 
These events transformed an equilibrium watershed into disturbed catchment with rampant 
soil erosion. I t  is pertinent to mention here that the communities now l iving in the watershed 
(other than a small section o f  Monopuri tribe) are not traditional jungles living community. 
They became resident to  this undulatingjungle terrain due to force majeur. Naturally, they are 
yet to acquire the equilibrium h i l l  cultivation techniques. This identifies the strong need for 
extending appropriate training on H i l l  Farming technology to the catchment dwelling 
community (both individual and enterprise). MACH project, to have thc envisaged success 
with watershed and aquatic ecosystem management program, should undertake such 
extension activities as definite project components. 

2.2.5 Urban  G r o w t h  Center ing Sreemongol Township and Watershed Degradation 
by  Settlers and  planters 

People from different regions o f  Bangladesh especially from the greater districts o f  Comilla. 
Noakhali and Mymensingh came to Sreemongol region for business opportunities centering 
tea estates that offered lucrative chances. Having clonc wcl l  i n  husillcss, many continucd to  
permanently stay in and around Sreenlongol, and lhcsc emigranls contributccl lo popul:~~ion 
boom in the otherwise population free jungle terrain. As a stridc for greater economic 
prosperity, many o f  the emigrants adventured on acquisitionof landed property and diversify 
their earning base through land-based production systcm becausc land around here was 
comparatively cheaper. Also acquisition o f  govcrnmcnt hi l ly Khas land at  ;I non~illal fcc was 
easier and many cashed lhat opportunity also. Sarnc o f  thc ncw sctrlcrs lclt busi~rcss and 
concentrated mainly on land-based production system, and gradually spread their farming 
activity on to Balishera. Satgaon and Foyzabad hills. I n  the process, these migrants did 
massive hi l l  cutting and defores~ation. Reconnaissance survey revealed that pineapple and 
lemon cultivationstarted i n  this region from 1950s and expanded from early 1970s. Presenlly. 
some 4% o f  the watershed areas are under l e m o ~ ~  and pineapple cultivation, and many Lqrmers 
grown wealthy by the cultivation process. 



2.2.6 Current  Status of Watershed and Streams Draining Therefrom 

The current lands uses obtaining in the Hail Haor watershed is a chequered combination , 
traditional forestry management: tea, pineapple and lemon gardening industry; terracc 
agriculture; homesteads with multipurpuse, multi-storied tree groves. Of these varied lar 
uses, the cultivation practice in the notified government Resewed Forests, well managed tc 
gardens, terraced agriculture, common homesteads and Monipuri tribal settlements (includii 
their hill farming areas) are tolerable and pose no serious threat to soil and water conservatic 
although scope exists for improvement of various on-going practices But the most agonizir 
and harmful land uses are those that are connected with 'across thc contour 'pineapp 
cultivation, derelict tea gardens, denuded public and private undulating lands, non-terracc 
sloping land agriculture, and ill-managed lemon' gardens. The latter categories of lands are 11 
ones degrading progressively due to accclcratcd soil crosion and loss of productivity 

Cleaning of the forest cover and steep slopes of watershed has also resulted in degradation 
different types of habitats over the entire watershed. The soil became loose, exposed ar 
erodible, and subsequently washed down by the rainwater and carried to the Haor basin. Thu 
nutrient rich topsoil is continuously lost leaving unfertile substrate and poor supportir 
vegetation. Clearance of forest flora contributed to the loss of rich plant bio-diversity of 11 
region. Destruction of the riparian vegetation now resulted into segregated patches of a rc 
remaining wildlife habitats. The wildlife corridor for movcment is rcally scarcc in the arc 
Thus, loss of habitat caused survival of thc fauna dimcult and hastcnccl extir~ction of mar 
conlmon wildlife species that were abundant in this tract. Increased r~inolT. dccrcasc 
groundwater recharges resulted in dry season water scarcity and wet season flash flood. 1'1 
ecological harmony of the watershed has been disrupted. On the other hand, siltation of t l  
wetlands resulted in degradation of the wetland habitat in the Ihor basin for fish populatic 
and fish bio-diversity. 
These are the locations where appropriate interventions are required under the project. TI 
project program, through adoption of soil conservation measures, contour cultivatic 
methods, rehabilitation of denuded landscape by tree cover re-establishment, decreasing sc 
erosion and increasing stream flow in dry season, and reintroduction or wetland vegetatic 
should make earnest endeavor to restore habitat equilibrium for enhanced productivity ar 
sustainability in the interest of the country and ils pcoplc. 

3 REVIEW OF MACH PROJECT RESTORATION PLANS 

The participatory watershed management pilot project bcgan functioning in the fiscal 199' 
2000 and the following three type of plantaticn activitics have been undertaken under tt 
project: 

Riparian Plantation along Chara Bank; 
Wetland plantation in the I4aor situation (along chara banks and roadsides): and 
Vetiver grass nursery establishment in the project area. 

3.1 Ripar ian  P lan ta t ions  along C h a r a  B a n k  

I. Pilot Project Sites: Riparian vegetation restoration through new plantatic 
establishment has begun along the chara banks of four charas viz.. Jaita cham. Jac 
chara. Botrla chara, and Alin charo. The consultant visited a few sections of the! 
new plantations along the first three charas: The project program identifies thrc 



spatial sections for each chara v h ,  the upper reach, middle reach and.lower reach. In 
general, the section o f  charas downstream o f  the metal ioads, pass through more or 
less flat terrain cultivated for paddy and other tillage crop. This can be described as 
the lower reach. The topmost h i l ly  section is the upper reach while the middle section 
passing through the undulating terrain with gentle hill slopes is the middle reach. 
Planting in lower reaches o f  Jaita chara (in the downstream o f  Bhonobir-Mirzapur 
metal road) was found to  have been done on top o f  the chara bank as well as on the 
upper slopes o f  banks in the month o f  June 2000. The species planted are Mahogony 
(Swierenia magogony), Rain tree (Samania saman), Kala Koroi (Alhizia lebbek). 
Dakain (Melio ozrldirnch), Jam (Euginir~ jam hulano), Jack fruit (Arrocorprr.~ 
try~erophylla) and Akashmoni (Acucio rruriculfirmis). Seedling lleiglit varim fro111 I 
to 2 meters. N o  new growth seems to have taken place on the plants i n  the neb site. 
Roughly 40-50% seedlings are surviving now in this section. The major casualty has 
been observed in Rain tree and Baking species. Tal l  seedlings o f  these species were 
planted that mostly died-back indicating damage to rooting earth ball, possibly due to 
jerking at the time o f  long distance transportation and repeated handling at different 
points (seedlings are reported to have been brought from the Bebbo area o f  
Noroshingdi District). 

.. 
11. Species Selection: Tree species selection for planting on the stream bank sites that 

invariably suffers inundation during high rainfall and flood was not proper. 
Ecologically ideal species for such stream/riverine situations should havc been the 
typical indigenous trec species like, Jarul, Arjun, Pitali, Challa (Delliniu ~L'II~~I~YI~u). 
Sil Koroi (Albizia procero), Kainjal Dhadi, Uandnrhola (Dfrahang~:n .sonnrrntoirli.~~. 
Rongi (Cedrelo roona), Sissoo, Bamboo (Borua, Jai and Makal specics). t3i1111a 
(Vetiver) and Khagra (Saceharum species) ought to have been planted on the inner 
slopes especially on eroding spots and gentle slopes. The chara section that becomes 
part o f  the greater Haor area in rainy season should have been planted with typical 
wetland species l ike Hijal, Koroch, Pitali (Mera), Borun, Bot, Jarul, Arjun. Kadam. 
Murta, Dhol Kolmi, Nol, Khagra, lk r  could have been the most suited plant as bank 
stabilizer against erosion. 

... 
111. Seedling supplies I'roblem: Discussion with local peoples as well as memhcrs o f  the 

Resource Management Committee (RMC) rcvealed that CNRS local stafr  was very 
earnest and serious to make the plantation succcssrul. But lack o f  approprialt. CNKS 
backstopping technical support was thc primary reason for inappropriatc specics 
selection and their poor response. Lack o f  nursery plants close to the planting site 
necessitated long distance transportation o f  seedlings and at times, careless handling at 

different loading and unloading points caused damage to their rmt ing earth ball that 
ultimately manifested in poor survival or die back o f  tall seedlings. The initial setback 
is however not beyond recovery. At  the time o f  vacancy f i l l ing operations in the next 
April-May 2001, the failed planting positions should be restocked with the most 
appropriatc spccics listcd i n  suh-paragraph ii ahovc. 

iv. Staf f  Motivation: The R M C  members and local commuriily n~err~her.; also appeared 
to be quite enthusiastic and earnest about the chara and watershed restoration program, 
and expressed comniitment to protect the planiations i n  a bid to make the program 
successful. They appear to have undcrstood the significance o f  the program tind 
evinced keen intcrest i n  the riparian plantarion establishment arld chara rnanagcment. 
They expressed their fu l l  commitment and promised ful l  cooperatio~l to the local 
project staff, and extend help for achieving plantation target. This is a very healthy 
sign, a significant and encouraging social participation i n  the program. and as such 
essential prerequisite both for initial success as well as future sustainability o f  the 
program. liowever, this enthusiasm and earnestness w i l l  last only when physical 
succss c ~ u l d  be achieved wi th plantalion and the promised benefit accrues to the 



1 
local pcople. Thc physical success w i l l  bc achievable wi th  thc program proposed i n  
this report. 

v. Plantation Watchers not  I'erforminp. Well: Watchers cng.lgecl for rlpkccp o r  t l ic j  
pln~itat io~is wcrc found on duty hut lnckcd propcr maintcnancc knowledge and skill, / 
~rli(I were II~II cloilig ii11y tc~idi l ig oper;11ic111 cx<:<yt kc:cpi11[: ;IW:IY c;~lllc trrslx~'.si~~l! ill 1 I 
l l ic p l ~ ~ ~ i l i i l i t ~ ~ i  II~WI. 'I'IIc pli l l~lcd sill)Ii~~):\ svcrc 1li11s 11111 j:(.llilll: Ill(. IIIII(~~I ~~ r r ( l (~ t l~  
I(*II~~II~ ~ p ~ ~ r : ~ t i ~ t ~ \ .  'l 'lic w;~k:l~crs :IS r v ~ l l  ;I\ 111,: < 'N l<S I<K;II ,,l;tIl' IIW~I . s l ~ o ~ ~  ~I:I~II~II,,, 1 
nll ~ ) l ; l l l l ; ~ l i t ) ~ ~  ill111 illlrli(.ry C\~;I~I~I'.III~ICIII :11111 l l l lhl.cll !it! III,~! I...A(.IB~I;I~ III:I~II~I.~IIBI~<(. io0.. ; 
arc done wi t l lo l~ l  ally cxtrn cost. 

i 
i vi. Improper  Fixat ion o f  Supporting Stake: S1;lkc l i xa t io l~  ;1l(111g tlic plalllcd sapling5 i 

was rolrnd wrongly done a l l  througlit~trt. St;~kcs wcrc liacd t<~c~c l~ i l ig  llic s;~l>li~igs nntl 
then tied tightly wi th thc sapling. As a result, the saplings liavc no frcedoln 01. 
movement and becamc absolutely stakc dcpcndcnt. Whcn thc stnkc is rc~i iovcd (cithcr 

Stake should be f ixed about 15 cm away from thc foot o f  the seedling. and ticd looscly 

I damaged or stolen), the sapling lean down to bc ultimately damagcd or destroyed. I 

to the seedling wi th a sling so that the plants can move rrecly and stand on their own  
backbone, supported by the stakc only wlicn high wind or wcnkncss o f  the stem tend 
to lean the sapling (details o f  stake fixation technique may bc sccn undcr para 7.4.4). 

I 

vii i. Species choice and plantation tcchniqucs in respect ol' riparian plan~oliolis alc~ng .llrrr$ 
charo and B o u h  charo are sinlilar to those for Jairo chriro because the same set o f  
CNRS staff. fol lowing the samc plantalion norms and using seedlings from the same 
sources, carried out program irnplemcntalion. flowcver. thc succcss rare was  
somewhat different i n  thc two situntions. While s11rviv31 pcrcentagc o f  seedlings a1 
Ilorrlu cl~arn section was obscrvcd ill t l ~ c  rilligc of 70.80%. IIIC sallic ;~l<)rip .h;o,c r.hrrr.,r 
wns 85-90%. I'lanlir~g along i lou l ;~  ~ t ~ ; l r n  wil* luu cl,~\c Iogclllcr (I)I:IIII ((I lil i1111 n ~ l d  
row to row distance is only one mctcr), ' I l l i s  i s  un~icccs\;lry az l~ l  ;I \V;ISI;I~C 01 IC\(I~I~CC 

and energy. Such close plantingshould be avoidcd i n  future. 

vii. I'lalltation Succc-ss: I n  the nii(ldle rc;~\..l~ 111. J ; iq  cliarii. rip;lriih~~ ~I:II~~;I~~LIII was r;~is<.(l i 
wit11 Akas l i~ i i o~ i i  (Acrrr.irr rrrrri~rrrl~i~r,rri.c). M;~liogony (Swir./c~~rirr ,rr~rr.rq1llr~ll~r1. Mi11,jiri 1 
( I Y  s i t ~ ) ,  r I Siss(~). Pl;lnts :~ppcnrcd co~iipi~rativcly hcnltl~icr nntl ~ 
s~lrvival percelit;lgc is 70-80%. Pla~~t; l t io l~ clrlnlity is hcttcr in l l i i s  sccliol~. On inquiry 1 
inlo the causc for rnarkcd variation in 1l1c qu;~lity and succcss rate o f  ol;lnls hctwccn I 
lowcr and upper reaches pla~itatio~is o f  the samc chara, the stall'disclosed tliat tlic 1 
lowcr reaches plantations were the first olanting activitics for thcm in this region whcli / 
they themselves lacked tree plantation experience and did not meticulously fol low / 

I planting and maintcnancc techniques and schcdules. Apart from this, thc spccics 1 
sclcction for lowcr reaches was not proper so that the species plantcd did not respond 

ix. Plantation Potential o f  Chara Bank not ful ly ut i l i7nl .  Strc?lii hank pl3ritation a lo r~g  
Joog chora was found discontinuous at plnccs. Again, full potential!, o f  planting spacc 
were also not utilized i n  many locations and the niarginal lands arc still lying fallow. 
When asked about such apparently unsystematic and disorganircd planting pattcrn. the 
staffreported that the discontinuity was due to objection ofsonic landowners not to plant 
in the terminal end o f  their land. Complying with oral objcctioz~s o f  a few lar~dorvners 
was bad for tlic project as othcr landowr~ers might follow ihc suit, and ifsrrcli ohjections 
were heeded to, no land would be available for chara bank protective plantatiol,. l'hc 

wr l l  Iil,l~rr :11i<I 111iclillc ~I*:IC~IC< rvcrc p l i~~~ l< .c l  :I( ;I l i~tcr tilli<: ill111 I)y 111~11. lllcy ~:I~IIc(I 
NIIIIC cxpcr ic~~cc.  Sccclli~~gs VOI Ill? I;~tlcr l~l:1111;11iot1 W;IY ;I\\,? I~~I : I I I I : I I~v~~I~ l)cl lc~ \VIIICII 
IY ~ ~ ~ ; ~ ~ ~ i l i . s t r d  IIIIOII~II IICIICI s i ~ ~ v i v i t l  :III~I 1:rowtIi. '1'11,. J:CIII,I;I~ III:IIIIIII~: I):I~~CII~ W:IS 

IIIIC.;II ~I~I I I~I I I~ IVI l w o  row\ 01' \i~l)li~i):.. {III i . i l l~r l .  I);III~ (11.  1111. '.IIC:IIII. :111,1 :I( lilll<,'. OII 

I l ~ c  l>:111li ~ I I I~~C~X.  ;;I ;I ~I;IIII 10 11li1i11 i ~ t l c l  IO\V 1 1 1  I ~ I L V  ( l i < l ; ~ ~ l ~ c  0 1  .)III 
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disputing landowners should be approached this year again through local UP 
chairmanlmembers and RMC, motivated and convinced for a l l o w i ~ ~ g  riparian vegetation 
establishment for thc grater interest o f  the community. Apart from unsystcmstic planting, 
only 2 rows ofsaplings were sccn planted on the chara hank although scopc cxistcd for 3 
to 4 or even more rows o f  planting. I n  futurc wl~crevcr s t~ f i c ien l  spncc is nvnilnhle for 
planting, full potentinl o f  the spnce should be utilized to establish pla~~tntian. This is 
essential to sccure greater slability o f  thc chara bank, to alTord grater can ing 
opportunity to the bcneliciary group nlcn~bers and RMC, and incidentally, also to 
facilitate increasing crown covcrcd area in thc country that i s  deficient in form1 cover. 

III certain locittions, under pla~ltirtg helow l)nn11100 c1111l1p or dCllsc lrcc crow11 was 
observed in the riparian plantations. 'I'llesc saplit~gs l~latllcd c~ndcr h;~mhoo ncitltcr gct 
enough sunshine for their photosynthetic activity nor overhead growing spaces to go up 
and in course o f  time w i l l  die out. I n  future planting under bamboo clump or dense 
crowned over wood must be avoided because such planls w i l l  ncvcr establish, and as 
such i t  i s  an extravagancc and a wasteh~l cxcrcisc 

3.2 Wetland Plantation in Hail Haor 

W c t l ; ~ ~ t ~ l  ~ ) l i ~ l i t l ~ l i o ~ ~  wit11 tyl) ici~l w c t l i ~ r ~ ~ l  trcc spvcics W:IS i ~ l t c ~ t ~ p t ~ ~ I  ~111tl~:r Illis pilo1 ~ ~ l i t l ~ l ; t l i o ~ ~  
[)rt!grilllt it1 two sitch; IIIIC at the Ilf ior .st.ctio~~ c~f'tllc ~ ~ : h : t ~ l ~ ~ t l  c~li1r;l h:illks (0.46 k l l l  ~ l r ~ t ~ l l ) .  
i ~ l t c l  l l ~ c  ( ~ I l ~ c r  ill lltc I 1i1o1 s c c l i o ~ ~  OIIIIC K; I I~~ I I v~ . I  Iail I l i~or  ro:l(I slol~c~s ( I  47. k111 vlrctcl~). At  

I t 1 1  I i t  r ( I I I I  I I )  I S  I I I I I  I I t ~ l r  I .  I ' l ~ c  ~ ) l i ~ ~ ~ t i ~ t l :  v l t ~ l l '  

Ibr these plantations was procurcd fro111 J;~tn;rlgorij (Sur~;~l~igo~'J distric~). ' l ' l~c  (~l;trtlctl s;tj)li~~gx 
at both the sitcs were very wcak; none has any leading growing sl~oot, only died-back stubs o f  
1-1.5m. These appeared to be moribund. The plants appear to have registered little or no 
growth a! the new site. I f  any fresh leaf at all sprouted, those might have been browsed by 
cattle so that remnant gives a desolate look; cattle in big numbers were found grazing al l  
around. 

Probing into the causes of poor performance by Koroch in both thc plantalion sites rcvcalcd 
that the stump and root sections o f  these plants are quite thick suggesting plant age o f  ovcr 5 
years. The aerial portion o f  the plants do not have the original stem or promising leader; these 
are rather clump o f  top-dead coppice shoots! about a meter high. A few old leaves are present 
in the stubs but no fresh sprouting or leading shoot. Thcsc planting sluff wcre aclunlly 
uprooted stumps o f  young plants whose original stem and subsequent coppice shots had been 
repeatedly cut over at the parent sites so that they have lost their vigor a ~ ~ d  became stunted. 
and thus not producing energetic stool shoots. Using such stunted material as planting stuff 
for new plantations is not a good plantation practice and niust riot be repcatcd in the futurc. 
Instead, fresh seedlings should be raised in the project nursery and planted in appropriate time 
for achieving tangible results. 

Planting o f  Pitali (Trnvic~ nudifloru) along tlic I laor approach roads and calla1 bnlths 11;lvc 
bsen observed. These plants stood inside the l laor and wcre found to be growing wcll. 
Therefore other typical wetland species also have cvery reason to grow wcll if planted a t  

appropriate time with good planting stuff. 

3.3 VETlVER NURSERY 

MACII-CNRS established a Vetivcr grass nursery at Bhunohir village otl a rented private 
land. The site is not an ideally suited nursery spot bccnusc o f  shading e f i c t s  from dense tree 
grove located on onc side o f  the nllrscry plot. Nurscry site rliust rcccivc sur~shinc throught>~lt 
the day. Elsc seedling growth is uneven aritl frail. Vclivar stock in the rlurscry appeared 



- .  . .  . . . 

'l'hick wecd g r o ~ h  was observed right nt tlic root o r  thc planted sapl ing. C I u r  weeding 
around 30 cm radius oTcvcry planted snplings should hc carried out as and when wccd growth 
is ohscrvcd (the interval may be 15-20 days during ri~iris and 1-1.5 months in tlry scnson). 'l'hc 
wceclccl out grass shoultl he sprcad ovcr the grou~ld ;lround pl:~nt collar 10 act as I~IIICII. This 
~OIIIII clrtrr quick rrpr~,wtll o f  Krass nntl prevent ~ l~o is lurc  loss ill drt~ugl~l III~II~~IS. Wccding 
IIIIII I I wit11 I r ( N i r )  or I ~ ' s i k l  I I I I I I I ~  I I  I I .  Il' 
I I ~  i i c t i o ~ ~  I t i i c r  :111cl r c ~ r  wc.c~linj: were clollr. l l lc l l l i l t l t ~  wollltl hilvc 
cc1111i11ly I~S~I~III~I~~I wit11 I i c : > l l  KI~I\\-III 111 1 1 1 ~  ~I~JIIII~III-, Ilt~\vt.vc.r, 111:. l ow 1% 1101 ~ ~ ? V I I I I ~  

r c ~ t l e ~ ~ i ~ ~ t ~ o ~ ~ .  llca~vy V~ICIIIIL~ lilli~ig 15 ~ ~ c c ~ l c c l  111 I IVS~ Al i i i l  h1:ry ?. l lOl~ A1 tllc ti111c 111 IIC.\V 

pliuiti~lg, ninnurc (N! 2 k g  clccon~poscd cow ~ L I I I ~ ,  I O O ~ I I I  1.51' ~IIICI l00g111 MI' per pl:1111 s11c1111cI 
he applied in thc 11li111ting pits. Suhscclucntly (;~f irr 1 wccks <)I' plilrlti~ig). ~I:IIIII~;I~ urc;I ((I? 0 
~III~I)I~IIU ;l l~l~lic;~lion sl~uuld bc ;~l)l~liccl hy ~)cfi>:i~~l: IIIL~~IIO<I 1 0  Illr s~lrvivir lg sccclling> lr11r11 
May- Octohcr 2001 on a lnontllly dcrsc I l i lbi \ .  

A l l  throughout the plantation. the sol)porting srakc i l xa t i t )~~  was tlolic inlpropcrly (dckctr  
elaborately explained i n  paragraph 4.2.1). Stake l ixat io l~ rl lould be dorlc I d l u w i ~ l g  tllc 
technique laid down in paragraph (7.4.4). 

3.5 Swarupkati Nursery p l a n t s  

During discussion with Caritas sfaff it transpired that, thc n l l r x ry  stun' used by thcm Tor the 
above mentioned two roadside plantations was from Swarupkati (greater l3arisal) 'l'liesc 
Swarupkati origin sccdlings were probably the prinii~ry causc for g r o w t l ~  not taking placc on 
them because o f  the under-mentioned faulty nursery practice adopted by Swarupkati nuncry 
traders: 
The Swarupkati nursery traders i n  general grow seedlings i n  earthen pot whicli i s  a srnall cup 
having less than lOcm depth, an extrenicly shallow rooting depth. Seedlings are grown in 
these shallow pots for 1-2 years and when the seedlings are marketed, although the above 
ground sapling height is over 2 meters but because orthe shallow pot, thc root is a scanty 8-10 
c n ~  deep. That means, in this practice a disproportionate root: shoot ratio in the plant growth 
occurs which is bad for future plant growth and stability. What happens in the process being 
that: the saplings having failed to  register vertical root growth in the shallow hard pot, start 
coil ing its primary root inside the pot. I t  is n conspicuous cll;ir;lctcristic o f  111ost trcc spccic.; 
that if root coiling take place i n  its early age due to obstructed root gro\vtti, such plarits 
rcspo~ld vcry poorly to hcight growth nrtcr tr :~~rspl; l~~~:~l ion, l 'hc dimension;ll stnhility of cllcti 
plants i s  also very poor. lliey being ci~si ly wind thrown during storms. 1 1  is  perlincnt i i)r all 
planters to know that in the wholc of-  tic corrrltry, tlrc irurscl.y prncticc o f  ilic S\\,:lrullk;~~i 
con~mercial nurseries is probably the poorest. MACl[ and Caritac t r w  p l a n t a l i o ~ ~  lirograll is 
shoulil Vdkc special precaution not to  buy n l~ ;~ l low rar thcn p t t c d  scrdlings o f  Swar~ lpkat i  
o r  any o t l ~ c r  origin. Ilatcad, polypottcd sccdlings o f  2 5  cm or niorc ill rotrting rlcptli. or cvsr~ 
uprooted sccdlings with a ball o r  c i~r t l i  (30-50 cnl clccp), well cnvclopcd with gunny IXI~ clr 
closely woven textile nct. is bettcr (provided thc clod o f  earth around the priniary root is not 
broken). 

3.6 Benef ic ia ry  Agreement  for I 'ar t ic ipatory Roadside l ' ldn ta t ion  N o t  E rccu tcd  

I ' l l c  rondsillc lrce plantation procranl CXCCIIIC~ by (';lri!;ls i s  i n ~ p l c ~ n c l ~ t c d  or1 :I hcnclit sharing 
IIICC~;III~~III ill WII~CII 10:4 hhr~lclit ix  c o ~ l l l i ~ i l l ~ ~ ~ l  IO I ~ C  Ioci~l t )e~r~I ic i i l ry  gr(wps. 40% 111 tlic 
~ d ; e c ~ t  i~g r iu l tu r ;~ l  I u w r  I I I I I J t i i ~  I'II~sIII~I 11111 1118 IIIIIII~I~ lbc11c.111 
sharing agrccmcrlt was cxccuted ah yet bctwccn tllc pnrtics. 0 1 1  hcing askcd ahvul ilie clcl;~) i n  
execution o f  benefit sharing agreement, the local slam reported that they do not posscss any 
approved agreement format to  execute such agreemerit. They requested to  incorporate benefit- 
sharing agreement i n  the consultant report so that formal agreement between the relevant 
parties could be enter into. Accordingly, an agreement format has been developed and 
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nppenclccl l o  ihic rcport. I3c11c.Iit shnrinj! nj:rcelnclll lilr the post pli~ntalions sl~ould bc cxccutal 
ill lhis (~)IIIIIII 11.; 1111ivk1y :IV ~~o(;~il,l(. I n  lill~~l.r, wl~(.lcv,.r l p r~ r l i r i p~~ l r~ l v  ~1~1111111111~11 ~110~111111s IIIC 

IIII~CI~II~CII, I)TIIc~~( i n ~ y  II~II.~.III(.II~ .i11011lll 11,. I.XI.(.IIII.,~ IIIIIIIW~III. SIIUII ~ l ~ ~ , r ~ ~ ~ ~ l ~ l v ~ l l ~ ,  118 r v~~ l i l y ,  
I 1111 I I I V I ;  l1a1111 111v III~II~~.. ,111 1 1 1 ~  I):II~~C.I~>:III~.. 111111 I'..I:IIIIII;II (.II'(IIIIIIIIv 111 111~. 

progrlllll L ' I ~ c o l l r i ~ g ~ ~ ~ g  I~ICIII l o  C I I ~ ~ I ~ I S ~ ~ I S ~ ~ C J I ~ ~ ~  II:II III.II,:II~ ill l ~ l : ~ ~ ~ l ~ l l i o l l  llllkr(:ll : I I~ IV I I IC~ 

4. Wetland and Watcrshcd Land Tcnurc and ilsc 

The major portion of the f l a i l  Haor watershed is  located in  Srimangal and bloulvi 13azaar 
Thanas o f  Moulvi Bazaar District. Some of ihc upper catchnlent is also located in the 
Kamalganj Thana of Moulv i  Bazaar district, as well as in the Chunarughat and Nabiganj 
Thanas o f  Habiganj District. The southernmost region o f  the watershed reaches into the 
Indian Stale o f  Tripura (LGED 1994). 

Since political, economic, and cultural activities and values affect the surrounding land usc 
practices, and land tcnurc refers to their manifestation. i t  is important to assess the land ccnurc 
and social environment obtaining in  the haor watcrshcd. 

Most o f  these watcrshcd lands are KIIAS lantls (~ncaning ownership rcsts will1 tllc State). 
Some o f  these lands are leased on long tern1 basis (l'ca Estate lands) while some 011 short- 
term basis (pineapple, lemon and other plantation uses), and some still remain in Kh0.s 
possession o f  the government. Because o f  the very low man to land ratio, and consequent 
shortage o f  farming land and farm produets available in the country, the governments at 
different times adopted State policies and drawn national regulations encouragir~g use o f  all 
land including watershed delicate lands through pcrniaane~lt or temporary lease system. These 
state policies, formulated to prevent non-use o f  land and promote land-based producliorl 
systems, exacerbated human pressure on these delicate watershed landscapes. 

I n  the upper elevations o f  each chara catchment, apart from the government Rcscrvcd 1:orect 
locations, the majority o f  khas land is lcascd for ~ l i u  pllrposc o f  lcn~t ,~~.  pilic;~[lple, and tea 
cultivation; and in the lower elevations, land is lcascd Sir horo rice and otller agricultural crop 
cultivation. The hillock khas land is availahlc for le;lse pcriods up to 3 5  ycars durntio~l. The 
lessee is  responsible for paying a one t i n ~ c  "('apital v;ilue" fee dctcrrnincd by govcrnnlcnr 
revenue officials, as well as a yearly prescribed pcr unit arca lax. The terms o i  leasc of non- 
cultivable khas lands has changed four times in the past two decades wit11 respect to pricc and 
duration; the most reccut set is found in the 9 ~ e t c .  Also. much o f  khas land i\ 
encroached upon and put under cultivation hcfi>rc any terms o f  lease are sctllctl. Stalus US 
different land uses are reviewed hereunder: 

4.1.1 Covernment Reserved Forcsls 

I n  the upper catchments o f  Satgaon and Balishera hills, there are about 3353 ha o f  
govcrnnlenl Rescrvcd Forest lands. The present land use pattern o f  these forestlands has been 
S ~ O W I I  ill Apl)cndix 4. 'l'licsc arc prinl;lrily scco~~<lary filrrsts i . c .  pl;~ntations except ahoul a 
hundred I ~ ~ c ~ a r c s  ~ l d c g r ; ~ d e d  11a1ur;il s~;II~~I;. sc;~t~crcd ill v;~riot~s I(K.~I~(~IIY. '111crr cxi\ls s01111(. 
encroachn,cn~s as wcll i r ~  ihc reserved Sorcsts hilt tllcir czlclit is vcry sn~al l .  

The reserved forests arc governmcrlt properly owcrud, eor~trolled and managed hy the Forest 
Department. These Forestlands are more or I L ~  covered with vegetation although thcre i s  
scope for improvement o f  stocking and quality. l'hcre is a recent government policy l o  
declare some o f  thcsc plantation forests, especially those locatcd in  the Uhanugach Keserved 
Forests (popularly known as Lawachar:. Sorests), to constitute a National I'ark (l'roteetcd 

BESTAVAILABLE COPY 



Arca). Accordingly, no fresh felling is done tl~crcfrom. 'l'he present land uses o f  the rescwcd 
I o r ~ x I  arc not prov t~nt ivc  o f  soil and wnlcr co~~.;'rvntion. s110111~1 I h ~ r ~ ~ l i i r e  hc 110 cause i f  
conccrn for susLairiahlc IIY~~II~I~CIIICII~ 01'1 ln i l  I l i l ~ r .  

Kllils I~III[IS 11111t tlrc ICIICC(I to ICII csti~les ilrc 1111ili1r111 :IIIO COIISISICIII ill i l s  I c ~ ~ ~ ~ r m l ~ i l ) .  M w I  111' 
lhcsc lands have been undcr tca gordcn mnnagcmcnt since the second half o f  nineteenth 
century or early pad o f  the twcnt iet l~ century. Since infrastruclurcs hnvc already bccn 
established i n  the tea estotn, tea cultivation is continued although most o f  the tca garden 
management expressed conccrn that production had decreased in  some areas. Should a tea 
garden not renew its lease. one can assume that the Ministry o f  Lands would encourage 
cultivation o f  somc other crop on that land. Also. the tca companics operate rubbcr trce 
plantations on parts of their excess land. l ' hc  nlallagcmcnt of the rubber gardells is carried out 
i n  much the some manner as the tea gardens with respect to their effects on the chora. 

Management o f  tea gardens requires strict attention to the hydrological nctwork. 'l'w plants 
are damaged by saturated soils. therefore cvery efforts is made to flush the hydrologic system 
o f  high water levels. As well, reservoirs are used in some areas to store water for dry season 
water use. Some tributaries to the chora are excavated trenches between tea garden plots. for 
the purpose o f  draining high water levels. I n  other areas, low-lying areas such as the chora 
floodplain are converted to paddy cultivation by tea garden laborcrs and the chora water i s  
networked through irrigation canals alongside. Tea gardens extend right up to the chara bank 
and tea managers usually allow riparian vegetation to grow, but i t  is cropped when i t  shades 
any tea plants. For this reason, almost no trees are present ncar thc chora whilc shrubs and 
herbaceous groundcover is usually abundant. 

4.1.3 H i l l ock  Orchard L a n d  

Lemon and pineapple orchards constitute the major i~y o f  non-tea, upper elevation khas land in 
the watershed. Respective lessee manages each garden and thcre is l itt le variation in the 
management practices between gardens. Typically, the leased plots range in  size from a 
quarter hectare to two hectares each, and constitute several stccp hills and the enclosed 
valleys. 

Lemon plants are grown on as much area as possible. as they yield the highest profit for most 
farmers. Lemons are sold at auction houses in Srecmongol. The income from lemons 
fluctuates throughout the year, but has remained relatively stable for the past 15 years. I t  is 
not unusual to see lemon trees growing on the chora banks. Where this occurs, riparian 
herbaceous and shrub vegetation is clearcd an~lually or hi-allnually to reduce root 
competition. N o  trees are allowed to grow above the lemon trees. unless they also prodllce a 
profitable product. The steepest areas are used for pinsapplc and jack fruit cultivation. 
Pineapples are grown in across the contour vertical ro\bs, ol'ten times with wide spacing. 
Jackfruit trees are oRen grown along the crest o f  thc hill, at the upper end o f  the pineapple 
rows. This garden is cleared o f  weeds twice per year, once at the cnd or the monsoon (August 
t h r o ~ ~ g h  October) and again before the onset o f  the nlorisoon (March through April). 

Lemon orchards are however intensively managed and reasonably well  cared for. Land use 
under lemon does not promote soil erosion in  the fashion that pineapple does. Of course, there 
exists scope for adopting appropriate soil and water conservation measures by constructing 
puccd  earthenhrush and weed piled cheek dams at delicate points to trap the silt that is 
washed down the hi l l  slopes, and to combat landslide and sheet erosion. Such contrivancrs 
would not entail much o f  extra expenses to the owners but the benefit accrued wil l  be 
enormous towards retention o f  ground fertility and sustainable management o f  the orchards. 
Exercise o f  carefulness and proper conduct o f  orchard maintenance job by the maintenance 
crews would accomplish marked improvement in the land fertility and highcr return from the 
orchard. 



Major wrongdoing hns hccn ohscrvcd i n  pinoqpplc c~~ l t i v i t t i on  ill which the local pructicc 
involves positioning o f  tllc pincopplc rows across thc contour instl.i~tl ol' aIo111: tlic colltollr. 
This practicc is provocativc o f  soil crosion. '1'11e vacil~lt land in lx lwccn two pinc;~pplcs rows 
funclions as watcrcoursc for draining run om, and unintcrruplcd gusl~i l ig d o w l ~  o f  runorr l i o m  
hilltop to its down hi l ls causc scrious soil crosion. Such across thc slope drainagc caclsc gully 
formation on h i l l  surface dcgrading thc land for futurc usc. 

The majority o f  pincapplc gardcncrs cxprcsscd tlissntisfaction in prixlrluction and profit 
margins o f t h c  crop. I n  many small gardcns, pi~iclipplc is bcing plinsctl 0111 o r  plantation and 
bcing rcplaccd with lcmon, jack fruit, and other l iui t  producing plants. I~~vcsl igation into thc 
causcs o f  dissatisfactio~i alllong pi t~mpplc growcrs found that proc111~ti(111 was l ~ i g l ~ r s t  i t 1  t l ~ c  
~ I ' s ,  r i ~ g  I s t  c i e  t I I ; I I I ~ ,  a I s t c i i l y  I r .  Onlv onr 
farmer interviewed continucs to rcly on pineapple gardcrls l i ~ r  prolit, n11t1 il is IICC;IIISC I ~ c  II:I\ 
increascd production with the hclp ofhormonc injection to s t im~~la tc  two crops per ycar. 

The remainder o f  the leased khas land is madc up o f  sun grass (inrperolo nrundinoceo and  
I. cylindrica) and bamboo plantations. Bamboo is grown in low-lying area, where i t  has 
access to available water supplies. Incidentally, bamboo naturally grows very dcnse and 
covers the chora banks as well as the floodplain and terrace. Sun grass is grown on hil ls and 
vallcys onen timcs adjaccnt to tea gardcns and forcst arcas. I t  is harvcstcd for thc purpotcs o f  
roof thatching and aRer harvest, the area is burned to promotc fresh growll~. Tea cstatc lalids 
arc almost exclusively bordered by sun grass plantations. as it is  i n  high deliland by the tea 
garden laborers. 

Oftentimes, the process o f  leasing khas land is initiated aRcr cncroachment, and thercforc not 
necessarily conforming to the Gazenc Rules. Most o f  the hills and surrounding land other 
than the tea estates o f  Satgaon, Faizabad and Balishcra hills, wcre encroached by the peoplc 
who are now settled there. I n  many cascs, the few pcoplc who hand privatc land i n  the 
I:aizabnd li i l ls stnrtcd pincapplc and lcmon gardcnf on thcir lands and thc s~~r round i~ ig  khas 
I~III~S. 

Cultivable khas land is n~ost ly  flat land and suitable lbr  paddy, wheat, vcgctahlc ctc. 111 rcccIIt 
years, Government does not lease this land to anybody or everybody but instead, distributes 
the land among the landless people on permanent settlement basis. Therc i s  in  fact a 
government committee for watching out not l o  lease this category o f  land to landed 
individuals but distributes thc land among thc Iandlcss pcople. The conimit~ce includcs local 
UP chairman, UP members, local clite, tcachcrs. NCiO workcrs, commander o f  thc f recdon~ 
lighters association, Assistant Commissioner o r  Land (AC land). Uparila Nirbahi Ofl iccr 
(UNO) ctc. The committee makes a list o f  thc landless peoplc and then lands are distributed 
among them for 99 years by accepting a notional valuc o f  Taka one. Onc pcrson niay get 
maximum I acre o f  this category o f  land. 

The ownership o f  al l  chora lands is retained by the State, and no chara could be seitlcd to non- 
government organization or individuals. 

4.1.4 K h a s h i a  Settlement: Khash ia  P u n j i :  

Some Khashiahlonipuri Tribal community abounds i n  the l l a i l  I laor watcrshcd. Thcsc tribal 
are originally inlmigrants from the neighboring Mon ip~ l r  hills (!low part o f  India) and by 
nature, shifting cultivators, but now transformed into scttlcd agricultural conimunity. and 
became more or less permanent in this watarshed. Ofcoursc, scattered populalion o f  Khashia 
community could also be seen elsewhere i n  the hi l ly rcgion o f  the greater Sylhct district. I f  
scope exist, they even now practicc 'slash and burn' agriculture hut othcrwisc practice 
pcrcnnial cultivation o f  tree-based crop viz., tree-clitnhing varictics o r  bclcl lcaf, black pcppcr. 



betel nut, bay leaf etc. Theirs is actually a poly-culturc and whcn done i n  right cnrncst, does 
not appear to  provoke soil erosion. They are also found to adopt sornc soi l  conservation 
measures l ike check dam construction wi th wooden billets, plant l e a v ~ s  and grasses, and 
dyking to  contain soil loss. 

Life style and cultivation activities of  thc Monipur i  cc i~n~m~ni ly  app&?r not too adversely a k t  
the watersheds from soil crosicln and silt transpc~rtation points o f  v icws 'l'hc hanks u f  strcams 
passing through khasia Punji (villagc) jurisdiction appcar lhirly dcnscly covcrcd with ovcrllcad 
vegetation. Sunshine has restricted acccss to c11;irn hanks ant1 hcds. Scope for riparian 
vegclation cstablishrnent is 11111s l i~ni tct l  along cl~:~r;~s p ;~ss i~~g t l~rclugl~ Kl l ;~sl~ia P~ll i j is nor is 
thcrc IIIIICII 11ccessity to i~nd~.rInkc SIIC:~~ rcstt irat io~~ ~irol:r;illl. No i ~ ~ t c r v o ~ ~ t i o r ~  :)I 1111s II~OI~~CIII is 
callcd for i n  thc I'unji situntiotls cxcclit c x t c ~ l s i o ~ ~  srrviccs to rcg11li111. o<lcl 1)r;tcliccs. 

4.1.5 Sand Mining 
The mining of sand from chara beds is a widespread practice in the charas draining from Hail 
Haor watershed. The sands are commercially valuable for the construction industry, road fill, 
water filters, etc. Leasing o f  the right to mine sand fronl a particular chara is oversecn by the 
Than level off ice o f  the AC Land. Each chara is leased for a tcrm oConc year beginning from 
the Bengali month o f  Dnishnkh through Chnitm ( I S  April-14 April). The lease is not 
automatically renewable. The price o f  the lcasc is dctcrmincd by auction, and thc minin~urn 
starting price is required to he ten percent higher than the previous year's rate. The lease 
prices vary greatly from chara to chara depending upon thc avoragc sizc o r  t l ~ c  grains. thc 
quality o f  grains and casc o f  access for extraction, l'hc majority o f  thc extraction occurs 
during the Monsoon, from May-September. Acccssihilily and local landow~lcr's c~inscnt 
determine the location ofextraction sitc cxcept in special cascs wherc the AC Land Oftico hi~s 
interests. 

The primary method o f  sand extraction is by manually digging depressions in the chara bed 
during the dry season thereby allowing sand to accurnulatc thcrc during high flow events. 
Some temporary diking is used i n  this process. I t  appears that sand and soil is also removcd 
from the chara bank and floodplain area i f  i t  i s  profitable to do so. Dur ing the Inonsoon, 
betwccn storm evcnts, sand is manually extracted from thc chnnncl basins. and usually storcd 
by miners on the floodplain or on the road ahovc thc flc~odplain u ~ ~ t i l  londcd into trl~cks. Thc 
sand is carried by basket on laborers' head to t l ~ c  roailsiilc, wl~crc it is lc f l  to be lo;l~lcd it110 

trucks. The cost o f  mining and loading sand into trucks is 'l'k. 300 pcr truck. Onc truckload o f  
sand is reported to fetch l ' k .  400 pcr truck. 111 past ycnrs. sand has also hccn n~ incd  froni ;111 

upstrc;lm location ncccsscd by thc Tcn Gnrtlcn Road. h111 a displ~tc nrosc ovcr the causc o f  
I~II~I(I~II~ nc;!rl>y. ;111d III:II Io1.;1tio11 is INB\V IIII:I\':I~I:II>IC* f i t !  ; I I IC~~~I I .  

4.2 Wetland: Tenural Status and Land Usc 

The Haor basin is, by and large, government Khash land (State property). Some freehold/ 
settled land also exist in the peripheral region where water depth is shallow and the ground 
comes up above water level with thc advcnt 01. dry seasol!. l'hcsc frcchold lands as wcll as 
similar categories o f  khas lands arc cultivated with Boro paddy during winter months; the 
Khas lands being leased out on an annuaUseasonal lease basis after realiring prescribed tax by 
AC Land. Cases o f  unauthorized cultivation on Khas land are also not uncommon. The fringe 
o f  the Haor at this time o f  the year (winter months) gives thc look o f  a vast expanse o f  
productive agricultural farm that is again transformed in to veritable sea i n  the rainy season. 

Land areas suitable for wetland tree plantation arc the shallow inundated grounds in the outer 
periphery o f  the lake basin. But these are also the lands seasonally cultivated for rice paddy 
and thus not freely available for exclusive lrec cultivation. Although legally there is no bar on 
tree plantation raising on Khas lands, but socially such plantation activity w i l l  be rcsistcd hy 
the local community as thcy would hc losing seasonally cultivable land that gives them a 
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good crop o f  paddy which is highly valucd. I'oliticia~is alld local lwdcrsl~ip wi l l  also sitlc wi th 
the cultivating community. Thus, wetland tree plantation program on potential land basc is 
not a 'cc from cncumbrancc activity. Such plantation programs could bc a rcalily only 
through consensus wi th  the local community. The trec plantation program in wetland should 
therefore explore its potential on  three strategies viz., 

I. identify marginal lantis like slream hanks; slopcs ofdykcs. embankments and 
terrncc walls wit11 cxtc~~t lcd sl~<n~lclor w i ~ l t l ~  l i ~ r  pls111:1lion misill[:; . . 

11. establish rapport with local c o n i m ~ ~ n i t y  IIICII~~O~S. und I I IO~~V~I~U ~IICIII ICI 

carmark agric~~ltural ly Icss productive fringc lands and fbrcshorcs o f  wavc- 
cndnngcrcd l ~ i r i t o r l i ~ ~ ~ d ~  I r e  111t1t io11;  IIIICI ... 

111. in v icw 01' thc l a l~d  I~ungcr o b f ; ~ i ~ ~ i ~ i g  ill 1110 COLIIII~Y, ah ;III i ~ l l c l ~ ~ ~ ; ~ l i v r  111 

sccond strategy. aim at cst;~hl isl i i~~g l inc;~r strip ple~itatiot~s o f  100-150 111 

width al l  around thc llaor pcriphery instcad o f  going for traditional largc 
block plantations. 

5. Analysis of the Problems and Opportunities 
A l l  the charas draining from thc watcrshcds have been heavily in~pactcd hy inappropriate 
land use activities both in  the riparian zones as well as in the upper watersheds. Ucrorcstation 
combined with faulty agricultural practices, g r a ~ i n g  and burning causcd scr io~~s soil erosion 
and landslide throughout a l l  chara catchn~cnt. Erosior~ has also bccr~ cxaccrbi~tcd by watcr 
diversion for different cropping patterns (c.g., two rice crop systems in the upper watersl~cd 
and three rice-boro crop systcms adjacent to thc haor basin). Diversion has also caused 
dropping o f  dry scason watcr table and chal~ncl f low cxposing morc slrcan~ hank arltl further 
impacting riparian vegetation. 

'l'hc chara restoration intcrventions should thcrcforc focus on re-establishing riparian 
vegetation on all crit ical reaches o f  charas with a vicw to primarily conserving the soil and 
moisture, to restore favorable water regime in the watcr table and stream flow. 1-lowcvcr, to bc 
realistic, the whole watershed cannot also be addrcsscd by onc go hccallse proper knowledge 
base and intervention technologies to successfully accomplish the desired restoration results 
are yet to be standardized for this watcrbhcd. Ihcrcl'ore. ratiolialc for initiating pilot scale 
activity is well conceived and should continue in  the watersheds, riparian zones and Haor 
situations o f  the 4 charas already identified hy CNRS. t3y focusing atlcntiol~ and 
concentrating restoration efforts on worhl-c;~.;c or most sensitive rc:~olics of chnra\. rcal 
ilnprovements i n  erosion rcductioll during lllc S~;ISOI> a ~ l t l  1ncrci1sl.d strciu~i tliscliargc arid 
water flow during the dry season could bc cxpcc~ctl. ('arcful sclcclion arid rchahilitaticll~ 01. 
watershed reaches that provide maximum buKering and liltcring cflkct call s i g ~ ~ i l i c a ~ i t l y  
reduce upland and upstream sediment transport. 

The interventions should also identify and include the most rclcvant stakeholders in  the 
program, and emhark on orgrini/.;~~iol~ 11f l<osc~i~rcc M;~nngcrncnl Commillrrs (I<M(') with 
effective local rcpresentation to install sustainability n~uohanism lor tlic p la t i l ; i t~o~~s 
established especially when direct project intcrvcntions through p ro j c~ t  staff and funding w i l l  
not be there. The RMCs wi l l  assume responsibility to manage the watersheds, riparian zone 
and wetland plantations, undcrtakc rnaintcnanoe arid protection, rcgulatcd grazing, promote 
high water tablc retention, and managc forestry incomc benefits from thc plantation activities. 
This management intervention would dcmonstratc not only how to rcduce soil crosion and 
increase water inliltration/retention in the watershed but also the ability o f  the restoration 
program to generate some incomc through thc harvest o f  trecs. grasccs. and otllcr vcgctation 
for the benefit o f  local stakeholders and downstream communities. 

15 
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The composition, character, dcnsi~y and stratification o f  vcgclation covcr i n  the watersheds 
directly influence rainfall dynamics. The higlicr the extent and c o ~ ~ ~ l ) l c x i t y  o f  vcg la l ion  i n  t l ~ c  
watcrshcd is, tllc more cffcctivc is the raindrop i ~ ~ ~ c r c c p l i o ~ ~ ,  less ruriolT, gratlcr rail1 watcr 
infiltration into the sub-strata, u t ~ d  c v c ~ ~ t u a l  p r o n ~ o t i ( ~ ~ ~  o f  llic w:ltcr l ioltl ing capnt.ily ol' t l ~ c  
catchment. Greater infiltration ratc in tl ic wet scasoti c~lliariccs dry sixson watcr flow i n  the 
strcambcd through seepage, and maintains higher ground watcr lahlc. Vcgclntion is also t l ~ c  
natural barrier to soil crosion o f  strcam banks. Thc tanglc mass o l  plant rtx>t systcni scrvc as 
contrivance to  bind soil particles as well as provide a permeable acccss o f  rain watcr to snh- 
strata thus replenishing the underground aquifer layer and maintaining higher watcr able. 'To 
be very specific, vegetation canopy helps to reduce the kinetic energy o f  raindrops bcfore they 
impact the topsoil. A lack o f  vegetation canopy allows the raindrops li itt ing the grotlntl 
directly causing dissolotion o f  soil particlcs into colloidal mass and suspe~ldi~ig then1 i t1  

gravildtional sheet flow c v c ~ ~ t ~ ~ a l l y  to tllc strcit~iihcd 3 r d  ilicncc I{I lhc I lmrr 11;1sin, prir~l;~rily 
when precipitation excccds inliltration. Kcstorntion o f  1)111lti-storictl, dcnsc vcgctalicl~~ covrr 
holds enormous promise to mitigate problems associated with denuded watcrsl~cds. 

Analysis o f  the existing land uses i n  the watershed and riparian zones revealed serious abuses 
i n  the sloping land agricultural practiccs. Among the bad practices, 'across thc contour' 
cultivation o f  pineapple, and clearance o f  steep hil ly lands right upto the stream banks by all 
planters including tea, pineapple and lemon gardeners are the two most dangerous systems o f  
cultivation practiced in the watersheds. Opportunilics for introducing improved land use and 
land management interventions exist in these and other similar cases, and should be 
undertaken wi th will ing participation o f  local community. 

The total aspect o f  deleterious cultivation o f  pineapple was discussed with two leading 
gardeners o f  Faizabad hills viz. M I S .  Askir A l i  and Monotosh Pal, and caretakers o f  Satgaon 
Tea Estate. These gardeners, while appreciating the national concern about provocative soil 
erosion in the currently practiced 'across the contour cultivation' system, also expressed some 
reservation regarding 'along the contour' cultivation methods suggested by us. Their major 
apprehension to switch on to "along the contour' cultivatio~i n~ethod being that: whcn 
pincapplc bears fruit and plants bcconie top-licavy. there is a chance o f  the plant tilting 
towards the down slope end get damaged. W l i e ~ ~  that happens. the lhr~iiers apprclicnd 
incurring heavy loss. 

However, this apprehension o f  the gardeners is not based on practical experience with 
contour cultivation. When contour planting technirlue and the advantages inhercnt i n  the 
system i n  regard to soil, water and land fertility conservation as well as better yield from 
orchard were presented to them, they were apprccinlivc o f  thc new idca an11 proniiscti to co- 
operate wi th CNRSIMACI-I project s t a r  should the project take initiative to layout an) 
contour planting experiment i n  their garden. This is a vcry positive rcsponsc froni the 
gardeners and should be decmcd as opportunity to rrnicdy the seriously degrading land use 
problems obtaining i n  the watershed. 

For better consolidation and stability o f  banks, idcally strcams should have 80-1001n o f  i l i lnct 

natural vegetation on either bank especially i n  the catchment area situations. Thc developed 
countries o f  the world rigidly implement this type o f  nature conservation and bank protection 
obligations through legislation and social motivation. But in the Hai l  Haor walersheds as well 
as elsewhere i n  the country, intact riparian vegetation is hardly met with the exception o f  
remote natural high forest situations. The harniful impact o f  such ignorant and injudicious 
vegetation clearance i s  manifested through serious bank erosion and landslide oncr~ blocking 
the original stream course and at times picrce through garden lands opening alternative 
channel at a dangerous cost o f  the landscape. This scenario is particularly common in the tc,? 
estales, pineapple and lemon orchard situations. The mischief has alrcady becn created and 
reverting back to the ideal IOOm wide tcxt book typc o f  hank vegetation restoration program 
would be extremely difficult because i t  would nican firstly, abandoning i~nn~cdiatc beticfit 



enjoyment from the established gardens i n  favor o f  distant benefits from composite tree 
vegetation. Secondly, direct tangible benefit from compdsilc trcc vegetation would be 
coniparativcly lmscr ; ~ l t l ~ ( n ~ g l ~  such prolcctivc p l ;~n l ;~ t i o~~  pron~iscs IOII~ ten1 sust:~inal~ility o f  
bcncfit from rest of the produclioo system both ;II t l ~ c  w;~tcrsl~c(ls a t~ t l  (1ow11 ripari ; i~~ zones 
(wetlands). Patient and persistent motivation as well as lactfrll negotiations with a l l  categories 
o f  gnrdencrs ant1 local co tnm~~ni ty  is ncccssary i;)r ;~c l~ i cv i t~g  succcss with rilr;~rinn vcgctatio~~ 
rcsloralion program. 

So fnr ns restoration of wetland vegetation i v  conccrncd. the main problcni is t l ~ c  av;rilability 
ofsuit;~blc l u ~ ~ d  free l i 0111  c ~ ~ c ~ ~ ~ i i l ~ r a t i e ~  for p l i ~ n t : ~ l i o ~ ~  cs tah l i s l~~~ i r~ l t .  ('II~~cIIII~. WCIIIIII~IS i n  
tlic uppcr fringes of  tllc I laor basill is  cultiv:~tcd l i ~ r  ir;t~isl)l;~nlcd .Inro~r pa(l~ly and th;lt in tlit: 
middlc scction is cultivated fbr Boro piddy. Hut tlirsc arc also tlic lalid ;trc;us sr~it i~hlc l i ~ r  
rcstoration o f  wetland vegetation. Although the fishers and other Irxnl c o ~ ~ ~ i i i o t ~ i t y  rtic~iibcrs 
now appreciate that absence o f  wetland trcc and reed vegetation seriously an'ected the safety 
and security o f  Haor fish population, impoverished fish nutrition and harmed bio-diversity, 
but when trade off between fish and paddy arise, they tend to give greater weightage to rice 
paddy over fish. This is possibly because o f  the fact that, return from paddy goes directly to 
the individual while Haor fish is a common property to which no one could claim absolute 
ownership nor is there is any guarantee that one would harvest and enjoy a given quantity o f  
common reservoir fish. The land scarcity issue has to be resolved through intensive 
consultation with AC Land, UP Chairman, RMC, local elite and representatives o f  various 
professional groups, and land is made available for wetland vegetation restoration. The 
technical problems with regard to wetland vegetation re-introduction should pose no 
insurmountable problem provided the social problen~s o f  land availability for pla~it;ltion i q  

acceptably resolved. This calls for activation o f  various iniplementation co~iimittees, and 
spear heading the initiatives by CNI1S Srccmongol oflicc stam 

Inside the H a i l  Haor, there exists 7-8 krn long embanknlcnt l ike dilapidated elcvatcd 
structure, the ownership of  which rests witti the State. The local tcrm for e~nbankrnent is 
kandi and since this kandi is located at Kagaura, so the kandi goes hy the name 'Knforrror 
Kandi'. The kandi looks like embankments o f  an artificial canal dug sometimes in the distant 
past. The present day memory cannot say who dug the canal, when it was dug and for what 
purpose? But the canal and Kandi are definitely artificial structures that were abandoned. The 
Kandi is discontinuous due to damage caused to it by wave action. The kandi is sl~hmerged 
during rainy season and at full rainy season. the nuximum water dcpt l~ abovc tlic kandi crest 
is reported to be over a meter. During our visit. ahnlrt 30-50 crn l~c ight  o f  the Kandi from i t s  
crest downward was surfaccd abovc water. With ll;n>r water drying out in i)ccc~~lhcr, the 
whole Kandi is said to dry up. A t  that tinlc, prohlsc weed growill, cspccially (,I' 1)(iI Kolnii. 
Hogla and other varities o f  reeds, is reported 10 be taking place f o r n ~ i ~ ~ g  a tangle Illass 01 
almost impenetrable jungle through which walking bcconies difficult. The canal is now 
almosljam packed with waterhyacinth. This Kandi appeared l icc from owr~crship disputc and 
no planned land use is currently done on the kandi  The kandi is thus a potential sire for 
wetland plantation., and such plantation activities may bc started right from this season. 
should suitable planting sturr be availablc. 

Ocular examination o f  the Kandi soil rcvaled that the topsoil is  clayey. fertile and 
impregnated with nitrogen rich hun~us. Gregarious growth o f  Dolkolnii. llogla, other rccds 
and grasses and other water plants give the testimony o f  soil fertility. Typical wetland tree 
species l ike Hijal, Koroch. Borun, Mera, and econo~nically i~ i~por tant  rccds and grass like 
No!, Khagra, Ikr. Murta, Rotton (cane), if established before monsoon, w i l l  in  all prohability 
survive and grow to a sizeable grove of wetland vegetatioti. The K a ~ i d i  is Khos land, l icc (iom 
ownership disputc and could be straight away plantcd avoiding urgent use conflict. The canal 
i n  between the kandi should be re-excavated and ihc damaged kandi repaircd so as to give a 
continuous ground for plantation establishment. 
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For achieving the much dcsir~u) success wi th wctlnrlcl plentnlions in this physiologically 
adverse terrain and edaphic conditions, the rollowing prcco~~di l io l~s  llavc go1 10 bc obscrvcd in 
the planning and implementation o f  plantation programs: 

The seedlings l o r  in i t ia l  plantation establishment should be man-height tall to safeguard 
their sudden inundation and damage b y  f looding that i a systematic annual 
phenomenon i n  ffaor situation. The plantation must hc cstablishecl in the receding flood 
(Oetnhcr t n  December pcrind); planting being clonc at  s u c c ~ s i v c  slag- ns the wntcr  
rccedcs and the grnund i~ surfaced. I'lantntion activi ty on s u c l ~  t r i rky  sit<% is n t ime s1ic.c 
job nntl cnlk l o r  finali7n4inn o f  al l  p m p l a n t i n g  p repar~ t ions  i n  a~lva~tcc. ' l ' l ~e  l ~ l a n t i n g  
staff, eslnwinlly scetllinpr o f  wc t l~~nc l  t r c r  s l x v i n ,  is not likely t81 In! availnblc fur 
procurement from cumtnercial nurseries. I'hr r t~os l  l~r;rgtn;~tic. sollrlion for t ~ v c r r o ~ n i t ~ g  
seedling availability constraint appears t o  lie i n  the MACJ1 project raising i ts own 
seedlings, a process accomplished either through its staff directly executing nursery 
raising scheme o r  int imately overseeing seedling production by part icipating group 
members. 

Depending o n  the availability of requisite planting stock at the disposal o f  the project, actual 
plantation activity should begin From the crest o f  the Kandi and extended gradually to the 
down slope but should 11ot bc procccdcd or1 to too low terrain sillrations at the initial 
plnnt:~tion trial phase. For gaining cxpcric~~cc end w;itcl~itig out sllcccss pattern, nbol~t 25 to 30 
rnctcrs wide stretch o f  Knndi land centcring its crcsl on eithcr side shoitld bc plnntctl with trcc 
and reedlherb species. Trec species planting 111ay hc do l~e a1 2n1 x 2111 spacing whilc i n  respect 
o f  reedslherbs, spacing may be I m x I m. 

Nol, Khagra, Ikr & Murta wi l l  be propagated by planting r l i izor~~c cli~nips. Carcfillly uproofcd 
rhizomes with two to three aerial stems wil l  be the planting stuTT. Such materials, 01 coursc. 
wi l l  havc to be procured from the wild stocks whcrever they arc available. Surma Vallcy 
(Sylhet & Sunamganj districts) has plenty or thcsc rcctls growing naturally (Itxnlly callcd 
Pajubon). I lstems o f  the parent stock o f  Nol, Khagra and lkr arc too long, top s w t i o l ~  ofsllclr 
plants should be cut over leaving 1.5 to 2m stubs with the rhizomes to be planted. 

I r t h e  proposed plantation site contains Dol  Kolnii, Hogla or other hcrbaccous seasonal new 
growths, clearing o f  the entire ground o f  weeds as a preparation for plantation establishment 
wi l l  be required because the area is  reported to have serious infestation o f  rats that damage 
young plants by sub-soil cutting. The same prescription wi l l  be applicable for al l  wetland 
situations i n  the Haor whether kandi or flat land. Thc extent o f  suitable area likely to be 
available for wetland plantation in !he Haor arca should be rcconnoilercd nay M A C I I  staff in 
this dry season, and accordingly nurscry program planned in  advance. 

I t  should be clearly borne in mind that tree specin could not he cslablishcd by planting 
underwater like transplanted paddy crop or recds. Tree species have got to be planted and 
established in dry soil condition, and root development o f  saplings must take place beforc 
rainy season inundation mcurs. If sapling hasc i s  suhnlcrscd sonn aRcr planting hefore new 
root dcvclopment taking place in the ncw pl;~ntntion site. thc plan! wil l  tlic. I'l:~n~irlg ma? 
however be done in  mud but not underwater. 



I 6. PLAN FOR RESTORATION OF WETLAND, 
AND WATERSHED VEGETATlON 

l l le  rationale for watcrsllcd and r i p a r i ; ~ ~ ~  vcgclation rcstor;~tiotdrcl~ahililation v i s - h i s  i 
I 

amelioration orso i l  erosioi~, la~~dsl idc and dry sc;1s011 water output fro111 lhc wntcrslicds ! 

should be appreciated from the following dynan~ics ol'rainfall and sub-soil infiltration: I 

! 
Vegetation canopy i n  a given situation intercepts the raindrops before they reach the 
ground and thus help reducing their kinetic energy before inlpacting the surface soil. A 
lack o f  overhead vegetation canopy causes the raindrop hitting the ground directly w i th  
full velocity that has splashing action on the topsoil. Such raindrop impact pllysical 
dislodgment o f  the soil particles from the ground surface, dissolves and suspends them in 
the run o f f  ultimately carried through gravitational shcct flow to riverlstrcandl laor bed 
particularly when precipitation excecds infiltration. 

Because o f  the interception by vegetation canopy, the entire quantum o f  rainfall docs not 
reach the watershed floor by one go. A portion o f  the rainwater remains temporarily 
stored i n  tree canopy and gradually descends down the tree trunk or drops from the 
leaves, branches and twigs long after cessation o f  rainfall. The watershed floor thus finds 
longer time to absorb greater portions o f  the rainwater into its substrata, which would 
otherwise be lost as run off. The forestcd catchment therefore greatly reduces the chances 
o f  higher run o f f  and facilitates increased percolation so that greater quantum o f  dry 
season sccpagc into thc streamhcd resulting in grcatcr stream flow hccomes a possibility. 

Forested watershed floor receives high charge o f  leaf litters that create ideal cnvironnient 
for microbial activity. The microorganisms through their intense activity make the 
topsoil friable, porous and spongy. Water absorption capacity ofsuch porous soil is much 
greater than the hard soil surface o f  the deforested, eroded watershed floor so that the 
quantum o f  run o f f  from forested watershed i s  reduced, infiltration increased wi th 
promise o f  greater stream flow in the dry season. 

The runoff i n  a forested watershed is obstructed in its flow by the learlittcrs, tree trunks 
and exposed tree roots and this way, prevented from gushing down thc forest floor, or 
gaining run o f f  momentum eroding soil particles. Thesc natural harriers reduce the speed 
o f  the runoff thcrchy affording greutcr time lor lllc suspcrldcd soil part icl~x fro scttlc ~ l i w r ~  

as sediment and i n  the meantime. facilitate greater quantum o r  water to infiltrate into tlic 
sub-soil. Consequently the quantum o f  both the runoff and soil erosion is reduced. 

Best stability o f  stream bank could be expected if undisturbed vegetation is maintained 
over 80-100m wide stretch on either bank o r  the streams. Manifestation o f  such ideal 
'stream and watershed equilibrium' condition could be witnessed in the forested 
catchment where the streams are aln~ost in perfect shapc so far as bank stability is 
concerned. But i n  the tea, pineapple and lemon garden sections o r  the watershed as well 
as in the farm land sections. vegetation clearance had been carried out right up to the 
stream bank. As a result, streams in these situations are unstable, and bank erosion and 
landslides are common. Reasons being simple: while the l iving tree root systems in the 
forested catchment has the sheet piling erfcct o n  the soil column underneath and strongly 



hold the bank soil against erosion or landslide, the cleared forcst areas are devoid o f  any 
such protective natural anchoring dcvicm. Consequently. bank crosion and landslides are 
frequent and markedly visible i n  thmc non-forest catchmcnl scclions o f  the stream 
~(III~SC. 

I:or c l l ' cc l ivc~~c;~ 01' slrr:lln O:III~ r c l ~ i ~ l ~ ~ l ~ l i ~ t ~ o ~ ~  III~):I:IIII~. IIIICIIIIII %11o11111 I~ICI(.(~>IC IIV 
~r~:~c lc  t c ~  cstnhlisl~ ri11:1ri;111 vct:cl:~lion over 21.; II~IIC~I wide rivc11)1111k s t ~ i ( ~ s  11s ~ ~ r i ~ ~ t i ~ i ~ l ~ l c .  
l tut u~idcr l t a ~ ~ g l ~ i ~ l c s l ~  C.~II~!~I~IIII, 11c~a11sc of' l~i~:li ~I~I~>II~:I~~~III prcssllt~c i111el I~III~ sci~rc~ty  
Rlr ot l~cr  competit~g uscs. 80- 100111 wide s t r c t ~ l ~  ol' pl;lntation on cilhcr h:111k 111' stralnls 
niay not bc Ccilsihlc csl~cciully whcrc strccillls atljoili priv:~trly (~wnccl ; ~ g r i c ~ ~ l t ~ ~ r a l  or 
l~orticultural gardening lalid. 111 tllcsc situatio~~s, lcsscr width o f v c g c l i ~ l i o ~ ~  strip n ~ a y  II~IVC 
to be accepted but no whcrc strip width should hc less than 2Om (one chain). If the 
vegetation strip width is i'urthcr lesscned. it wil l  lose its cffcclivencss as bank stabilimtiol~ 
contrivance. One o r  t w o  r o w  o f  trees planted on stream banks w i l l  not be as cffeetive 
a bankstabi l izat ion as a diverse range of grasses, shrubs and trees. 

6.1.2 W e t l a n d  Vegeta t ion Restora t ion Rat iona le  

The local fishers and surrounding local community firmly believes that a cogent inherent 
linkage exists between wetland tree vegetation and lish output i n  the haor aquatic ecosystem. 
With the declining o f  trees and reed vegetation from the wetland habitat, the fish output and 
bio-diversity has also declined markedly. Tree vegctation helps conscrving and improving thc 
aquatic ecosystem directly i n  a number o f  ways o f  which the fol lowing are outstanding: 

Tree leaf, flower and fruit constantly drop into the lakc water which when rut, constitute 
lishmeal nourishing fish population. Fleshy and succulent fruits and flowers o f  trees are 
relished by many fish spccics. With destruction o f  trce and reed vegctatiorl fro111 the 
wctlands, this natural sc~urcc ol' l isll~ncnl is  lost wit11 d ~ x l i ~ ~ i n g  fish hra l t l~  a ~ w l  fish hi<- 
diversity. 

Tree leaves, fruits, twigs and branches when drop i n  water, form excellent base materials 
for plankton growth. Plankton is the universally recognized sought for fishmeal. This 
natural fishmeal source had also been lost with total destruction o f  wetland trce and rccd 
vegetation From the Haor ecosystem. 

l 'rcc root system and droppctl out trcc lc:~vcs, t\rips a11d hrxnchcs scrvc :IS h id i t~p plilccs 
for many spccies o f  fish. Thcsc natural safcty Jcvicrs protect nlnny l ist1 lion1 being tor, 
easily eaten up by their predator cnc~~i ics  ur caugl~t by IIUIII~III beings, a ~ ~ d  ~II~IS serve i15 

excellent conservatior~ contrivance. Abscncc o f  such natural conscrvalion dcviccs 
exposed the fish population to easy and indiscrin~inate harvcs t i~~g with c o ~ ~ s c q u c ~ ~ t  
population decrease. 
l'recs attract insects and birds as a source or food and rcfugc, and as a safc nesting ahcrlc. 
The dead and live insects, their eggs. droppings o f  insects and birds are nutritious 
fishmeal sources. Wetland tree groves and reed vcgctation having been dcstroycd, I f o i l  
Iicror virtually ceascd to b o a  habitat for trcc-living insccts and birds. Naturally, cost-frcc 
natural fishmeal source has becn ctlt o f f  altogcthcr adversely alfccting fish Iicalth acid fish 
hic-diversity. This has made the Haor vegctation restoration bid an essentiality for 
accomplishing the sustainable fisheries ccosystc~n dcvclopincnt and nlanagclncnt 
envisaged by the MACH program. 

Thesc pragmatic rationale justify the emcrgcrlt national nccd and priority for rehabilitation o f  
thc trce cover in thc watersheds, riparian zones. and wctlands o f  1iaor.r and Bcc.6, and call for 
lau~~ch ing pragmatic rcl~ahilitationlrestoralion proprani. 
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6.2 THE PRESCRIESED PLANTATION MODELS 

6.2.1 RIPARIAN VEGETATION RESTORATION MODELS 

Upper  Reaches o f  Chara  Scction: 

Such situations arc thc typical hi l ly tcrrain of Watcrshctls with high clcvalion. Restoration 
nicnsurcs in such localions may involvc both new plantings (011 tlel~udcd terrain) and sirnplc 
protect i~r~i  or prot~xtio11 with c r ~ r i c h ~ ~ ~ c n t  plantine ( in dcgradcd situations). Ilcrc estahlishn~cnt 
a11d I I I ~ ~ I I ~ C I I ~ I I ~ ~  o f  100111 wide llclt ol' vcget:~~it>t~ ~>II I>oIII h:111ks ol' CII:I~:I% 111:1y 1101 povc 
problem. Some locations arc already Coresled c a t c l i ~ ~ ~ c ~ ~ l s  whcrc IILI i ~ ~ l c r v r l ~ l i o t i  is IICLYIC~. No 
chance o f  inundation o f  stream bank by water cxists. Spccics suitahlc for upllcr rcacll 
restoration program are typically hi l ly species o f  indigenous as well  as domesticated exotic 
origin. Suitable indigenous species include Garjan, Chapalish, Sal, Koroi. Bhcra. 1-loritaki. 
Bonak (Konok), Champaful, Rangi, Jam, Chikrassi, Jalpai, Amloki  & Bamboo. Among the 
domesticated exotics, Mahogany, Akashmoni and Mangium are the suitable ones. 

Nursery grown polypotted seedlings o f  man-height specifications belonging to the prescribed 
species list should be planted at 2m x 2m spacing. 

M idd le  Reach o f  Chara Section 

The soil and terrain conditions o f  thcsc situations are more or lcss similar to thc uppcr reaches 
except that the ground elevation is comparatively lower and slope gradients are milder. The 
middle reach is more intensively cultivated with orchards, tca ant1 othcr agricultural crops. 
Establishment o f  lOOm wide restoration plantations on bank top may pose practical problem 
in many situations. I n  problcmatic situations, plantation width may hc rcduced from 100m but 
should not be brought down below 20m (1 chain). At times temporary inundation o f  chara 
bank may take placc. Species suitablc for niiddle rcach situations arc: Chapalish, Gorjan, 
Chikrassi, Arjun, Uonak (Konok), Jam. Clia~npaful (il.lichclirr c/~cr~~r/~crc[r). R o ~ ~ g i .  Iloriloki, 
Bohera, Jalpai, Aniloki. Jarul, Kainja Bhadi, Mahogony, Akashnioni and Mangium. 

Lower  Reaches o f  Chara Scction: (Down strean] o f  Metal led Road) 

For al l  Charas, this section passes more or lcss through flat terrain with cultivatcd lands and 
habitations on either bank, and finally mccts the Haor basin. I-lcrc, in relation to chara beds. 
the bank elevation is low compared to uppcr reachcs. At the time o f  hcavy down pour in the 
watersheds, the chara is often full to the brim with runoff water and naturally the chara slopes 
are submerged. Too heavy rainfall niight cause spilling ovcr o f  floodwntcr on thc hanks. 
Attainment o f  lowest 20m wide bank top plantation belt i n  this section would br. difficult 
except when the charas pass through khas lands after entering haor basin. Maintaining close 
liaison with Resource Management Committees (RMC), as much wide strip o f  riparian 
plantation as agreed by local pcoplc should hc established but plantation tlepth should not he 
less than 4-5 rows. Alternatively, efforts should be made to cover ~n ;~x i~nurn  linear dis[:l~~cc ill 
the lower reaches with bamboo plantation established on bank top (see klan~hoo plantation 
model below). 

Tree species selection for lowcr rcaclleh o f  riparian section should be dune oli thc b;~c;r their 
in~~ndat ion tolcrancc characteristics. Spccies that withstand temporary or long duration 
submersion should be the choicc. I;lsc plantation cllurts will 11ot slrikc t l ~ c  dcsircd sl~c<c.>\ 
There arc again two distinct terrain situations in  the lowcr rcachcs, viz.. 

i). Chara  section down to human habitat ion l imi t :  Species most suitable in this section are: 
Jarul, Arjun, Kainjal Bhadi, Kadarn, Semul. Bandarhola (Duabanga grantliflora), Koroi, Jani, 



Sissoo, Rongi, Chalta, Rala (Amoora rohituka). Babla, I'itali (Mcra) and 13at11boo (holncstcad 
growing var idy viz., Borua, Jai, MakldDakal). 

ii) Chara scctioo l q o n d  human llahitation l i tn i t  ( c k ~ e  to o r  i tar t  of hnor Irasin): Spwics 
choicc should bc conlined to only the typicnl wetlar~d vcgcl;~tion vif.. I l i jal ,  K o r t ~ h .  I'itali 
(Mcra). I3orun. 1301. Jarul. A r j u ~ ~ ,  Kadam. 

Mu- Dhol Kolmi, Vctivcr. Nol, Khagra, l k r  may be plal~lzd in boll1 situatio~a o f  slrcnln to 
curve down bank mosion. 

IBanllum Plnntnlion M ~ u l r l  alone. ( 'hnrn l l n n k  

Bamboo (all species, domestic and wild) has been found to bc thc best as riparian vcgetalion 
so far as soil conservation and hank stabitity is conccrncd. I n  reality, i n  tlic ficld situations. 
wherever bamboo clump is standing by r ivcrlcl~ara hank, t l ~ c  hank is cxccption;~lly stahlc aild 
almost intact even though thc slope gradient is very stccp (as high as 70'-90"). ' l ' l~ is  stability 
has been caused because o f  thc enormous extent o f  librous roots set fort11 by b;~l~lboo clu~nps, 
which f irmly hold the soil mass withstanding erosivc scouring action o f  strcam flows. 
Bamboo should therefore constitute a priority species for chara bank planting unless 
constrained by availability o f  planting stuff, which i s  ofcourse scarce. 

The other valid justification for favoring bamboo as a rivcrlchara bank plantation species 
being that: as a resource, bamboo is versatile i n  its use ranging from domestic to industrial 
purposes, and return from bamboo is much quickcr and apprcciahlc conlparcd l o  any timher 
tree species. Bamboo maturcs in 3 years whi lc  trccs takc decadcs to be uscful ;III~ valuable as 
timber. Bamboo thus always has strong case i n  its favor with the plantcrs and CNKSflvlACtl 
vegetation restoration project should encourage bamboo planting both from the considerations 
of  better stability o f  riverlchara banks as well as from the economic valuation o f  resource 
crealed for the community. 

Bamboo plantation could be raised by planting o f fsc t  (off set consists o f  about 2m long butt 
log o f  bamboo plant with uprooted rhizome) or  by planting seedlings raised from cut t ing  of  
branchlets. If o f f  set is planted, the sucker devclopcd from thc parent stock has more or less 
the same size (diameter and hcight) as the parelit stock. Froni the considerations o f  quick 
resource production, o f f  set plantation i s  desirable. But procurcn~cri~ o f  large number o f  o f f  sct 
is a practical limitation for large-scale bamhoo plantation program with o f f  set because one 
bamboo plant givcs only one o f f  set. 7'00 many oil-sct scllcrs arc no1 av;iilablc in any locality 
bceausc selling hamboo plant by uprooting wllolc rllizotllc wcakclis thc bamboo clunlp. 011 
set supply limitation should therefore bc borne ill mind whilc drawing up ba111boc1 p la l~ ta t i<~~ l  
program using offset as the planting stuff. But the propagation method is simple and common 
village folk are familiar with it. For o f f  set planting, the best planting time is March-April 
(Bengali months o f  Boishokh and Joishrha). 

The second method o f  bamboo propagation is by seedling produced from branch cuttings. 

This method is applicable only for 2-3 varieties o l  holncstwd grown b;lmhoo i111d t l ~ c  tior\cr! 
technique though standardized by research but yct unknown to villagers or  commercial 
nursery traders. Therefore, if bamboo propagation by cutting is contemplated, the Bangladesh 
Forest Reseach institute, Chittagong and its Field Rescach Centre at Lawachara. Sreemongol 
shall have to  be contacted a year in advacncc and contracted far the required l~unlher o f  
seedlings. However, offspring produced f rom branch bank top c ~ ~ t t i n g  is very thin i n  the first 
year, slightly thicker than the cutting itself, and this way takcs 4-5 successive ycars 
reproduction to come to parent size. Thus wi th  seedlings o f  branch cutting origin, the planters 
have to  wait for 6-7 years to reap the resources o f  full-grown bamboo size. Planting time for 
cutting origin seedling is the common planting season beginning with rain (i.e., May-June). 

, Plantation spacing should be the same as for o f f  set planting. 



A few bamboo species (from amongst both w i ld  and domcstic varictics) bear fruit but such 
fruiting usunlly occurs at n longcr intcrvfll ofti1nc (c.g., Tor Mul i  hamhoo. t l ~ c  illtcrvfll is 35-40 
ycars). W l ~ c n  fruit  is nvailnhlc, hnnihoo tntrscry prclgrllln c o ~ ~ l t l  he tl~~clcrl;~kcn l ike lrcc 
seedling productioti nursery. Seedlings rsiscd ill polypots arc: 1l1c11 tr;~nspln~~tctl in thc dcsirccl 
plantation s i t s .  Once established and dcvclopcd to full-grow11 boolhoo size, sul)scq~tcnt 
upkeep o f  bamboo plantalion is rathcr simplc arid straightl'urward. ' I ' l~c l~srvmt i t ig  II~CIIIIMJ 
involves selective removal o f  maturc bamboo; the maturity age being a minimum o f  3 years. 

namboo plantation whether raised with o f f  set planting or transplantalion o f  seedlings, should 
hc done ill linear planling pnttcrn at n sparing r,T 3m pla111 11) pl;l~ll tlistsncc. At th is spncir~g. 
seedling rcquircmcnt per kilonictcr lc11gI11 <IT plnr~t;kt io~~ is 331 11. l ' o t a l  scc t l l i ~~g  rcquircll~ent 
Ibr a given ycars i , l i ~ ~ ~ t a ~ i o ~ i  slionl(1 he c :~ l c i~ l :~~cd  ;~ r r~>r t l i ~ ig l y  nlld pli111ti11g s t u n  nrrnngcd. 
However, if greater space is available. b l t xk  p l a ~ ~ t o t i u ~ l s  of b;1111ll\ro nixy also bc r:~isc(l; 
spacing for block planting should be 4m x 4111. 

Chara Slope Restoration Model i 

Charas originating from the Haor catchment areas are the drainage channels. The load o f  
water carried b y  a cham cannot be appreciated ful ly except in the rainy season. The width o f  
charas may be big or small depending on the load o f  water i t  carries i n  the peak hours o f  the 
rainy swson. Thus. hy ohscrving thc big width o f  n ch(7rc1 in dry scason wi th l i t t lc or no water 
I11)willg through i t s  hcd. ~ ior ic  should he tc~iiptc<l to p l n ~ ~ t  the clllirc cli:~r:~ slope as '1 ripnri;~n 
vcgclalic>r~ c s t : ~ h l i s l ~ ~ i ~ c ~ ~ l  1)1.(rjiri1111. I)csl)iIc t l ~ i b  w i ~ r ~ ~ i l ~ p .  i l ' j ) I i l ~ ~ l i ~ ~ f i  is IIOIIC OII s l t ) ~ r ,  il wi l l  he 
:)I the cosl o f  ohslructing the rainy sc;~sor~ S I ~ I  flow. I w l ~ c ~ ~  t I1 i~1 I I I~ I IS .  t l ~ c  
obstruction w i l l  lead to escalated bank e ros io~~  due tu obstructed ilow. 'l'hc riparian plantation 
should be confined t o  chora bank-top and upper reaches o f  bank slopes covering max imun~ a 
row or two only o f  plants, depending on bank height and availability o f  suitable mi ld  gradient 
allowing such planting. Planting must not be done al l  along the charo slope down to the dry 
season f low point. Instead, soil conservation measures should be undertaken in the inner 
slope. especially where serious bank erosion is observed, by planting reeds and grasses as the 
ecological situation permits. Such grassy vegetation w i l l  not cause obstruction to stream flow 
but protect the soi l  from the erosive action, on account o f  thcir fibrous r w t  systcni. l i gu rc  1 
below gives a typical cross-scction of thc chars plantation modcl: 

Chara bed 1 
Fig-I: Typical charm sfetion showing p i t i o n  o f  various riparian plantation species 1 

i 
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Planting of Vefiver and 14ogla grasses wil l  be done at 0.501n x 0.50111 spacing wllilc thnt o f  
Khngra. Not, lkr and Murra wi l l  hc at I nlx l nl. At  this xpaci~~g. Velivcrll logla slip 
rcquirc~nent per hectare is 40.000 11. nnd lllat o f  Khn[:r:~.Nol. Ikr. Murla i s  10.000 11. I t  is b111 
natural thal, the entire inner slope lenglhs of a clrara w i l l  not hc f i t  for planting li)r varic>us 
practical reasons like, badly eroded banks, dense sllacling by ovcr woods, hartllstony soil 
surfnce ctc. The proposed charas should thcrefbrc hc reconnoitcrcd physically cvcry ycar ill 
advance, grass seedling reqc~ircment nssmsctl. i111d ; ic~ordingIy veliver nIIr,%ry progrilnl for 
slip production ns well as rhir~)rne c o l l ~ ~ t i o n  li ir i~ lher rce~lsl~rasscs shoultl hc organized 
1i111cIy SII t11nt s11orln~c of ,~I~III~~II& \IIIIT do II,~ <.t:t1111 ~II t l ~ r  v.;~y 01 ;I~:!I~CVIII~~ XIIV~:CYSI~II 
planlalion target. 

'f l lc rcctvgrass plantation on rivcr/strcan~ hank ~l~~jir.; ~ l r n l ~ l ~ l  hc cscahlished hcforc onsct o f  
nionsooll rains. preferably ill April-May su tl1;11 \IIJIICII l l o l ~ d i ~ l g  i ~ ~ u l ~ c l : ~ l i o n  docs 1101 clo~nngc 
the newly planted seedlings/rhizomcs hy submersion or pl~ysical uprooting by strong water 
currents. When plantcd carly, and if nccdcd, occasional irrigation sh11111d be nrrnngcd to 
establish the grass cover plantations. 

6.2.2 WATERSHED VEGETATION RESTORATION M O D E L  

Depending on the land owning lland using agencies, the watershcd is subjec~cd to different 
land uses viz, forestry, Tea cultivation, pineapple and lemon gardening. Homestead and tree 
groves etc. While forestry and tea gardening land use models are fairly standardized, other 
land use models including pine apple and lemon gardening are yet to be standardized to 
successfully guard against harmful soil erosion hazards that are concomitant with improper 
cultivation o f  delicate hi l ly  terrain. The pineapple and lemon cultivation wi l l  follow contour 
cultivation model described i n  paragraph 6.3.2.3 and 6.3.2.5. 

The denuded hil ly watershed w i l l  be restored with fresh planting following forestry plantation 
models. The plantation practice involves: cleaning o f  ground vegetation o f  all weeds in March- 
Apr i l  and planting i n  May-  June with man-height seedlings o f  primarily indigenous specics 
like Chapalish, Gorjan, Chikrassi, Arjun. 13orlali (Konok). Jam. rhanlpnful (Mich~~l i r r  

. chanrpaca), Rongi, Horitoki, Bohera, Jalpai, Amloki, Jarul, Kaill jal Uhadi. I'he domcst~cated 
exotics like Mahogony, Akashmoni and Mangium are also locally favored species. 

6.2.3 Wetland Vegetation Restoration Model 

The typical wetland tree vegetation is practically missing i n  the I l a i l  Haor basin. From thc 
historical evidence as well  as remnant vegetation in other sinlilar situations i n  greater 
Sylhet district, species suitable for thc llaor wctland situations should be confincd to 
typical wetland tree species only. These should include Flijal, Koroch, Pitali (Mera) and 
13orun in the deeper inundation and long dur;~t i r~~) w;itcr logging s i l u a t i ~ ~ ~ ~ s ,  w l ~ i l c  Jarul. 
Arjun, Kadam. Bot, Sheora in shallow water or tcniporary sub~ncrsion positions. 'I'llc 
deeper inundation situation species wi l l  also thrive well  i n  shallow or seasonally 
inundation situations. 

Seedlings o f  the prescribed tree species wi l l  have to he grown in the project nursery one to 
two years ahead o f  actual planting in the sclcctcd site so that seedlings o f  man-height arc 
produced to withstand sudden inundation. Seedlings wi l l  be planted in raed ing flood. 
usually beginning from October and continued up to December. T o  promote biodiversity, 
mixed plantation o f  the above species wi l l  be raised instead o f  monoculture. The 
plantation spacing w i l l  fol low thc standard 2m x 2m spacing. At this spacing, plant 
requirement per hectare o f  pialltation is 2500 #. Nursery program should be organized on 
the basis o f  hectares to be brought under a given year's plantation program. 



Apart from trcc spccia. a numher o f  typicol hcrh and rccd spccies grow well in the i laor l  
wetland. 'l'hesc herbs nnd rceds arc ccononiically i~ i ipor lonl  and socially ni~rch in den1nnd.j 
Important oncs arc Murta, Vctiver, Nol. Khagra. Ikr, l)hol Kolmi clc. l'hcsc may be! 
planted as pure rccd crop i n  the forelands o f  the trec crops at 1111 x l m  spacing. I:.xccpti 
Dhol Kolmi, all other rccdlgrars spccics arc grown by rhizome planling with long stubs! 
(about 2m long) sinlultanco~~sly with tree p l a ~ l t a t i o ~ ~  tiining. I ) l ~ o l  Kolni i  is l~owcvcr g rowr~ :  
by planting cuttings it1 the dry season, along with other spccics cst;~hlisl~~llcat. 

I 

Roads likely to bc available for trce plantation by MACII-Caritas arc the Union I'or~shod 
roads which are, i n  general, narrow roads with low elevation and conseq~~ently o f  shorter 
slope width. The general layout plan o f  plantation on such roads wil l  be a single row o f  
trees on either side of  the carriageway. If, however, wider slope width is available in any 
section o f  the road and the terrain pennits planting o f  more than one row, planting o f  two 
or more rows should he undertaken on those positions. 

Ordinarily planting wi l l  be done on road slopes in positions that are above the highest 1 i flood level (HFL). Species usually planted are quick growing, high valued trees, non- : 
tolerant o f  water logging conditions. But under Rangladesll conditions, thc lowcr slopcs o f  1 
almost every road go under water at certain times o f  the rainy scasoli and rcmairi i 
submerged for varying length o f  time. If a second or more rows o f  planting becomes 
feasible, the lowest row wi l l  almost invariably go under watcr and rcrnail~ subiiicrgcd for I 
some period o f  the year which may vary fTom 1-4 months: such submersions may be 1 
occasional or continuous. Planting on slopes below HFL may be permitted but spccies 1 

i 
planted must invariably belong to watcr- logging tolerant group (viz. Jarul. Arjun. Sksoo. 
Kadam, Kainjal bhadi), and planting o f  these water-logging tolerant spccies i s  carried out 1 
bcfore approaching flood (April-May) or in the receding flood (October-Dcccnibcr). ! 

! 
T o  install an in-built mechanism o f  plantation protection against stray cattle, l ive 
hedgerows o f  ArhariBoga ~nedula wi l l  bc establishcd along tlle edge o l thc  road on both 
sides of the carriageway. L ive hedgerow wil l  be established by sowing seeds in hoed lines 
in Apri l  before planting seedlings o f  trce spccies. 'I'ypical layout plan for singlc and double 
row o f  trce plantation on roadside. togcthcr with estnblishnient o f  live hedge o f  
ArharlDoga medula, is depicted in thc following plan and cross-secrional r.lcv:~tio~~: 



ROAD SIDE PLANTATION MODEL - SINGLE HOW OP l'IWES ON ELl'klEH SIDE 
OF T H E  CARRIAGE WAY 

Carriage way 

Arl~arl Uoga hcdgcrow along the edge of the crest' 
30 cln gap I 

Typical Plan of Single Row Tree Plantation along Road 

I 
Carriage way 

Arhar 1 Boga hedgnow 

30 cnl gap 
I 

Tree Plantation l ine ( Plant to plant distancc -2 n 

I 
I 
I 

Fig-2: Typical Cross- Section of Single Row Trcr I'lantation A lo~rg  Road I 



HOAI) SI1)E IDI,AN'l'I\'L'lON M0I)ISL. --'I'WO O H  MOltlC ROW OIi'I'RKRS ON I 
ELTliEH SLUE OP 'L'LIE CAHHIA(;E: WAY ! 

Carriage way 

- 

+ + + + + + + + + + + I  + A ~ h a r l  Uoga licdgcl-ow alollg thk edgc ortllc C'I 
30 cm gap ! 

9 9 5 '  Q IFirsl Row <rCl'rcc ( p l : ~ ~ ~ l  l o  pl:t~it dislan~c 2 t t  6 1 1.5- 2.5 n, gap 
I 

Second Row of Tree (plant to p l b t  diaance -2 

Typical Plan of Two Rows Tree Plantation along Roads 

Î -- - ? Arhari Uoga h d g c r a \  along ~ I I E  cdgc L l h c  crc* 

30 cm gap 
Firs Row of Tree (plant to plant d~stqce  -1 rn) 

I 

1.5 -2.5 m gap I 
I 

I 
Second row of tree (plant to plant -2 m) 

I 
n c -. -.- 

I - Toe 1 

Fig-3: Typical elevation showing hvo rows tree plantation along road I 
i 



Plantation Note: 
Arharm- rnedula hcdgcmw wil l  bc grown in amtinuout linc a( Ihc cdgc olthc rwd cX51. 
lrcc &l ing will bc plnntcd on the slopc 30cm hclow Arhndllo&? nmduln hcdgcmw. I'lnnl lo plant dishnu: 
skwlJ bc 2rn dung lhc plturisg line. - Monoculturc (planling o1.u single lrcc slxciec ovrr I;WW slrclcl~) nlket h. :tvoidrd n% 11 prcvcntive malrtsc 
agninsl wide spread discmc susccptihility or cpidcnri~s. M i s d  plmlaliun \.ill1 sy;lai~;aic scqacrru: oTnlnm. 
nrc'liarn nnd long mlalion spccics skuld h: llr spr~liul dirlrit,rllicm ot-trvc s ~ ~ d l i l t p  ill IIIC l>l1111luli<n1 line. 
Whcrcwr n m n d  or mtwc n,w nf plsntina is  li;lsil>lc. l lrc qx.rirs in lhu lorucrl nm sl~oold t r  It,lcri~nl ,,I' 
I r rnp~mry~~~hrnmior~ 'v bvttlrt lo&!pirry ( v i r  .I:!nll. Arjq~tu. \~s%x,. ha<l>!ln. Kiti!tj:d ivlllll!iI. . It~r l 'on IIIC r<ad3tqrs 11111~1 1101 IC ~ . ~ ~ ~ ~ v ~ ~ l / ~ l i ~ t v t ~ t p . c ~ I  rwcl t~ 1111 l l i l i l i p ~ ! i n ~  1 1 ~  IICC w ~ t l l i ~ ~ ) :  I~IIII~IIII~: 11r 

itt'ct'lirrcslry mop prtxlh~rlio~~. I'roprr :~rul l irnrly ; ~ < . l i < t t t  IIIII\I 1". I,I~CII 1,) 1111. I r ~ x I i ~ i ; u y  CI~IIIII IIICIIIII-~S 1%) 

s t q 1  ~ l i l  crllaim tluc I0 nlin ru:llcr. 

6.3 P lanned  Wate rshed  Restorat ion In te rven t ions  

6.3.1 Chara Vegetation Restoration 

I n  the vegetation restoration component, the original MAC14 p r o j ~ t  envisaged restoration o f  
only wetland vegetation i n  the Haor basin, while the subsequent 'Particpatory Pilot Watershed 
Management Project' contemplates activities outside thc lake proper. So far as ownership o f  
different restoration venues is concerned, the chara channel ownership, like any other strums 
and rivers, is vested with the State. Ordinarily, no agelicy other than the State organs would 
assume responsibility or evince inlercst for disciplining the Slate owned property exccpt thc 
concerned State Department or some other agency consented to assist the State in this regard. 
Thus, implementation o f  vegetation restoration program o f  State owned charas would be 
undertaken by CNRS under M A C H  project, of course with participation o f  local Union 
Porishods, RMCs and freehold land owners adjoining the chara bank on a bencfit-sharing 
mechanism already agreed upon between the concerned partics (80% o f  the benefits to go to 
land owners, 15% to local Union Porishods and 5% to thc RMC). 
The benefits committed to different beneficiary partners wi l l  be guaranteed by executing a 
formal written agrcement, and this agreement to  have legal s~anding and force o f  law, must be 
signed on 150 Taka denomination Non-judicial Stamp. 

CNRS and RMC/Union Parishads wil l  be required to motivate the chara adjacent landowners 
to devote their chara bank lands for riparizn plantatin according to the prescribed plantation 
model for establishing ideal restoration plantation. 

6.3.2 Watershed Vcgelation Restoration 

In  case of  watershed lands, by and large. thc owncrship/usufructuary right rests wi th 
private institutions or individuals. Consequently. vegetation restoration program as well as 
land use corrective measures have got to be accomplished through partnership w i th  these 
land-using agencies. llerc, the role o f  project sponsoring agencies (MAcII-CNKS) wilt bc 
primarily be that o f  extension and motivating agents aiding and advising the land users 
with appropriate technological package. The various land using agencies in the 
watersheds, as alrcady nicntioned earlier, are governrncnt Forest 1)cpartnient (FD), private 
Tea Estates, Pineapple and Lemon growers, K l ~ a s l ~ i a  Punji, priva~e hon~esteaders, and 
scattered Khas lands not yet leased out. Out o f  these, the FD lands are mostly covered with 
plantations; very litt le natural forcsts being lcf l  there. The quality o f  thcse FD plantations 
are o f  course not uniformly good all throughout: there is scope for better stocking and also 
preserving some these plantations on delicate landscape un-felled for affording naturc 
conservation and preventing soil erosion and landslide. The FD is learnt to have future 
plans and programs to accomplish such correctivc land use objectives in rcserved forests. 



As such, MACH projoct does not havc much to  do on FD lands as direct interventions 
except monitoring land use and remindinglworning FD o f  any spccific land use problem. 

Tea Estate 

' l ' l~c 'l'cn 1:slntc lencls. i ~ t  large pilrt, ilrc ul~dcr t d i  IIIISII w l ~ i l c  S~IIIIC clrrlls of  a fcw lea ~ l i l ~ l e s  
arc nlso t~ t~ t l c r  r~rhhcr g ~ ~ r t l c l ~ s  IIII~ p l l l ~ l l ~ t l i ~ ) ~ ~  ~OICSIS. ot i ~ ~ t d c r  orifiit)i\l l i l t t l ) ~ ~  li)tc\ts 111111 IIIC 

degraded. Although plat~tat ion lands in t a ~  cstatc arc, ill g c ~ ~ c r ~ ~ l ,  l i l ir ly well lookal t ~ l l c r  hut 
somc of the estates do havc uncarcd for, dcnudcd arms s~~bjcctct l  to soil crosion and landslide. 
The eroded stuff ultimately find their disposal to tlaor basin. silting up the beds of  strc;illls 
and reservoir. This type o f  badly dcnudcd lands should he identified through reconnaissance 
survey and the concerned tea estatc management should bc approaclied to ~lndcrtakc 
corrcctivc n imw~rcs lo diqciplinr lllc I;ln<l l l c r  In i h c c  u;~scs I<,<,, l l lu role o I  ('NI<S/MA<.I I 
would be l in~ i tcd  to  tllc cxtensior~ and i l i o l i va i i~ l~ i i l  p i  I '  s t c r i i  I ~I~<,IIIII~~II~ 

appropriate land usc. 

Pineapple and lemon gardening 

Apart born forestry and tea cultivation, the two other prominent land uses o f  the Haor 
watershed are pineapple gardening and lemon orchard. Major cultivation o f  Lemon and 
Pineapple crops are done i n  Fai7abad Hills although scattered cultivation could bc witncsscd 
in other areas. While lemon cultivation is confincd to valleys and lowcr rcachcs on fairly flat 
to gentle slopes, pineapple is generally dcvotcd to upper rcachcs o f  hills irrcspectivc o f  
jir:~dirlll ctccprlrss. 

I.CI~IOII ~1rc1111rds wcrc lo1111tI i ~~ lc r~s ivc l y  III.III;I~:C~ ;11111 i c i~so r~ :~ I~ Iy  \vcIl L . ; I I ~ ~  L)I I.;III~I II\C 

under Lemon is not seriously provocative ol' soil crosior~. O l  course. tl~crc cxisis scope l i ~ r  
adopting appropriate soil and water conscrvation mcasurcs by constructing pucca or earthen 
or brush and weed piled cheek dams at delicatc points to trap the si l l  tliat is washed down the 
hi l l  slopes, and to combat landslides and sheet crosion. Sue11 contrivances arc 1101 likcly to 
entail much o f  cxtra expenses to thc owners but the bcncfit accrued wi l l  bc enormous towards 
retention o f  ground fertility, better water regime in dry scason, and sustainable productivity o f  
the orchards in futurc ycars. Excrcisc o f  cnrcfulncss and proper cot~duct o f  orchard 
maintct~ancc joh by the nia i~~tcr~ancc crews woultl nccoriiplisli ninrkctl in~provcmcnt in the 
land fertility and higher return fro111 thc orchi~rd wi lh no estra invcstri1c111. 

However, major wrongdoing has bec11 obscrvcd in p~r~capplu  cu l~ i va t iu l~  ill \ v l i t i l ~  llic Iiiciil 
practice involves positioning o f  thc pincapple rows 'ocross /he contorrr' instead o f  'along the 
contour', This practice is provocative o f  soil erosion. The vacilrlt land in bawccn t w o  
pineapple rows functions as water course for draining the runoff, and uninterrupted on-rush o f  
runoff from hi l l  top to hill bottom cause serious soil erosion. Such across the slope drainage 
oRen cause gully formation on hill surfacc dsgrading the pincapplc land for h~turc  use. 

Tllc total aspect o f  delotcrious cultivation o f  lc~ i ion  and pincapplc was cl~sc~~rscd with solnu 
leading gardeners o f  Faizabad t l i l l s  (M/S. Askir A l i  and Monotosh I'al. a l~d  carcl;~hcrs o f  
Satgaon Tea Estate i n  parlicular). 'They seem to have some reservation about contour 
cultivation and the major objection is based on some apprehension i.e., when pineapples bear 
fruit and become top heavy, there is a chance for the fruit bearing plants to t i l t  down slope. 
And when that happens. the planters apprehend incurring loss that thcy want to avoid. This 
apprehension is empirical and not founded on practical cxpcriment with conrolir planling. 
This apprehension nee& to be dispelled or established through practical experiments. 

Experimental Contour  Gardening of Pincapplc 

The idea o f  contour planting and its advantages, i n  substitution o f  thc existing practice o f  
'across the contour' cultivation, was presentcd and explained to thc above n~entioncd two 
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progressive gardener gentlemen. They yere appreciative o f  the new idcs and 'promised to  
cooperate with MACH-CNRS projeci should the project be prcparcd to layout some 
experiment i n  their garden. They went further ahead to suggest that, in December 2000, they 
wi l l  embark on new plantations o f  pineapple and would be ready right from this year to 
undertake experimental contour gardening of pincapplc i n  the new plantation. T l ~ i s  is a very 
encouraging response From pineapple gardencrs and C N R S N A C F I  project should take ful l  
advantage of self-motivated positive attitude o f  the growers and arrange to physically layout 
eontour planting experiment, at least in the gardens o f  the aforelncntioned two enterprising 
gardeners who opted to be the innovators. 

Laying out contour lines on the h i l l  slope is an expert job and ordinarily undertaken wi th 
sophisticated leveling insiruments. But facilities both instrument and manpower wise, are not 
currently available with MACl i -CNRS. liowevcr, an ilnproviscd mctl~od. 11sillg 'A-l:rilrne', 
could be, a reasonably good substitute for costly leveling instruments and applied with 
reasonable accu'racy to layout plantation contour line. During field trip, CNRS local staff 
(MIS Shamsur Rahman Shamim and Raquibul Haque Monu) were given a practical field 
demonstration on the use of A-Frame followed by an exercise on contourline layout on h i l l  
slopes. They felt confident that they could do i t  themselves whenever needed. However, any 
worker o f  ordinary prudence and good common sense can apply this technique iii the field. 

Instead of a single row planting o f  pincapple, as is practiced now i n  'across the contour' 
cultivation method, three close rows o f  pineapple suckers at a row to row distance o f  30 cm, 
and a plant to plant distance o f  also 30 cm in the line should be planted. Thc distance bctwecn 
two successive row clusters should be l m  vacant space to htnction as passage for labor 
tnovcrncnt between row clustcrs and also to alltrw t l u n ~ p i l ~ g  o f  grollntl cleaning wccds. Open 
corridors. I to 1.5 m wide. at cvcry 40 to 50 nl  distnrlcc may hc Icn v;leant in pirlcapplc row 
cluster to funetion as passage for upward and downward ll lovc~nent or workers across thc 
gradient and also to act as runofrpassagc for rain water should excessive rainrall occurs. 

The local Upazila Agriculture Extension Officer (Mr. Proddut Bhattacharjee), was met at his 
office on 9 November 2000 and his cooperation and technical assistance were sought for 
experimental cultivation o f  pineapple and lemon in the watershed. I i c  assured al l  possible 
technical help and personal coopcration for establishing contour plantation experiment, follow 
that up with regular visits. Srceernnngol M A C I I  oflicc s h o ~ ~ l d  coordinate and estfihlish 
rapport with Upazila Agriculture Extension Olliccr, and layout the cxpcrinic~~r. 

The contour gardening pineapple expcrimentnl plots should be closely observed and followed 
up by MACH-CNRS project slaty, Various paranlctcrs needing spccial atlclition and dam 
collection from these experimental gardens should include: recording stability o f  pineapple 
plants i n  contour lines as against the control areas o f  traditional 'across the contour 
cultivation' practices; convenience/ inconveniences in the labor movement inside the garden; 
working efficiency; plant health, plant productivity and rruit si7e; erosion control capacity o f  
contour planting model, and silt load carriagc by runoKctc. 

Hedgerows Establishment t o  Prevent Pineapple Over turn ing 

T o  guard against plausible overturning o f  the fruit bearing pineapple plants due to its own 
weight, as apprehended by  some o f  thc gardeners and their caretakers (though not formally 

, established by experiment), the following cultivation technique should be followed: 

Parallel to each row cluster o f  pineapple, a row o f  Boga medula (Taplrrosia candida) or lp i l -  
I p i l  (Leucaena feucocephella) i n  thick line sowing 30em below the pineapple line clusters 
should bc done i n  Apr i l  and the hedgerow should be established through the necded tending 
operations. Boga medula~lpi l- lpi l  plants sho~tld bc clipped regularly and maintained ~t R 



height of about lm in order to develop it into a stout hedgerow. Should any pineapple plant 
ever tend to tilt downward, the same will find a stout support at the back to rest on and will 
not bc thrown down on thc ground. Boga mcdulat Ipil-lpil being Icguminous crnp will enrich 
the soil fertility through nitrogen liming a td  dccor~~position of lcaf molc. 'fcndcr branch 
lopping from Boga medula/lpil-Ipil will also rot quickly adding organic nlaliurc to lhc soil 
besides the plant providing suppofl to tilting pincapplc plants. Figure-:! dcpict a typical 
contour plantation pineapple cultivation model. 

Pinapplc contour planting 13 ro*i--Line lo line 
r r~ r r r r r r r r r rm 

u......... 
distance40 cm: and plant lo plant distance-j0 cml  .............. 

3oga mcduldpi l - lpi l  hcdgcrow 

Figure - 2 : Pineapple Contour Cultivation Model on Hill Slapes) 

Black Pepper Cultivation in Orchard 

This tract also produces good black pepper, and the crop is familiar and favorite kith 
Monipuri tribal community. The pineapple and Lenion gardeners could venture black pepper 
cultivation using shade trees as climbing support. Alternatively, suitable trec groves may be 
created in some convenient corners o f the  pineapple and lemon gardens as support trees for 
black pepper cultivation. 

6.3.3 Wetland Vegetation Restoration 

Ready non-availability of land for plantation raising, as analyzed earlier (paragraph 6). is the 
major problem for restoration of wetland vegetation in the Haor situation because land suitable 
for plantation establishment, whether under public or private ownership, are now clrltivatcd for 
Roro paddy production in winter months. 1.ands that could howcvcr be available for 
vegetalion restoration without much oSpcoplc'\ rcs i \~; \~~cc arc tllo iiiiirgi~~i~l illid \ v i ~ . r ~ ~ l ; ~ r i ~ l s  I > \  
stream banks and slopes of dykes and roads within the greater Haor ateas. One such suitablc 
land of appreciable magnitude, immediately available for wetland plantation, is thr Kagaurar 
Kandi, and should be planted. In other situations, anempts should be made to establish 
extended plantation on marginal land situations like shelterbelt having width ranging from 
2Om to as much wide as practicable. 

Plantation raising on Khas land in Haor situation poses no legal problem but confronts serious 
social problem that is insurmountable without social consensus. Therefore, consensus i n  the 
various committees at Upozila and RMC levels could only make vegetation restoration 
programs on wetland situations realistic and possible. These committees may d a i d e  in favor 
of block plantation on agriculturally less productive marginal wetlands or allocate continuous 
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belt o f  100-150m wide land all along the outer periphery o f  the Haor for plantation 
establishment with typical wetland species. Restoration o f  such vcgetation belt is usential for 
creating an ecologically congenial environmcnt for bird reintroduction i n  the Haor 
environment i n  the interut o f  fishery and tourism. The cxtent o f  land nvailability for 
plantation raising can not hc mlimalecl/gr~cssed at this slttgc w i l l ~oc~ l  inlc~tsivc ~lialogile all11 
ncgutintions bctwcen land users and local c o r i ~ l i ~ i ~ t c c  w ~ t l ~  ('NI<S a c ~ i ~ t g  as ~t~ccliating a1111 
motivnling agcncy. When land bcccmcs availnhlc, p ln~~lnt ion wil l  he raisccl fitllowing 
plantation models described i n  parngraph 7.2.3. 

6.4 PLANTATION TECJ3NlQUE 

6.4.1 Plan ta t ion  Venues 

The identified plantation venues for the expanded M A C H  project program are the following: 

I. Riparian plantation along chara banks (upper reacha, middle reaches and lower 
reaches); 

.. 
11. Wetland plantation on Haor and Beel fringe lands (block, strip or shelter belt type 

plantation). strip plantation along streams bank or road slope (in Haor situation); 
... 
111. Chala land plantation i n  Turag-13ongshi floodplain; and 

iv. Roadside plantation along Union Porisliod road. 

6.4.2 P l a n t i n g  T i m e  

Planting i n  the watersheds, riparian vegetation restoration zones, roadsides, and chola 
lands w i l l  be implemented in the normal planting season that usually begins counlrywidc 
wi th the advent o f  monsoon starting from late Apri l  to early May, and continued upto 
August-September. Planting i n  the ifaor and Bcel wctlatid situations should be done i n  
the receding flood season i.e., from October to December period. I n  the first case LC.. 
monsoon plantin& the carlier thc planting is done ill April-May. the hettcr is the success 
rate and growth recruitment because the plarit gets full growing scason o f  6-7 months to 
register growth. Such early season planted saplings oflen put i n  unbelievably high growth 
performance so that, at the close o f  the growing season, a current year's sapling may give 
the look o f  two or more years plant. A l l  attempts should. therefore, be made not to miss 
the early planting opportunity that brings big economic gains for the planters. 

I n  the second case i.e., receding flood planting season, planting time should not be 
construed as any time betwcen October and Dcccmber. Kathcr, the time span is to watch 
on the ground conditions and assess the permissibility o f  planting with water recession. 
This implies that, the plantation venucs wil l  hc consl:~~~lly visitcd by the projcct s ta fTn~~d 
whenever the wetland grounds come above water level, and the soil condition is d c  
enough to permit digging o f  holes and planting comfortably i n  dry soil , saplings from the 
prescribed list ofspecies wi l l  be planted. The planting process wi l l  continue progressively 
t i l l  the site conditions do no longer permit succcss i n  planting due to drought and other 
unfavorable conditions. 

Every  one concerned w i t h  p lanning as well as implementation o f  plantation 
program o n  wetland needs to appreciate that tree species can not he cstablisbed 
in i t ia l ly  underwater l ike transplanted paddy crop o r  reeds. Tree species have got 
to  be planted and atabl isbcd i n  dry soil condition; root dcvclopmrnt of  saplings 
must take place bcforc flood inundation occurs. I f  sapling base is submersed 
soon aRer planting i.c., hefore freslt rcwt t l c v c l o y ~ n c ~ ~ t  i n  tbc IICW plantation site 



occur, root rot will start and the plant will die. Planting may however be done in  
mud that bas started drying but not underwater. 

6.4.3 Pit Digging and Plant ing 

About two weeks before the actual planting operation, pits of size 30 cm x 30 cm x 30 cm 
should be dug at 2m center to center distance in lines; the line to line distance will also be 2m. 
The top fati le soil of the first half of the pit depth should be kept in the right-hand side, while 
the comparatively less fertile bottom-half of the pit soil on the left-hand side. The pit and 
dugout soil should be allowed to dry for one week. Thereafter, the clods of dugout earth 
should be fine broken, debris removed therefrom, and manure @ 2 kg decomposed cowdung, 
100 gm MP and IOOgrn TSP per pit should be mixed intimately with the dugout soil, and the 
pit is refilled with this manure-mixed earth. At the time of refilling dug out pits, soil dumping 
will be done in the reverse order i.e., the fertile topsoil should be put at the bottom of the pit 
and the bottom-half soil on top. 

Planting operation: All plantation Situations other than Wetland - Usually a few 
good showen of early monsoon rain is received in late April and early May period in 
greater Sylhet region, while a little later i.e., in May and early June in Gazipur and 
Sherpur tracts. After these showers, the soil becomes saturated, soil moisture remains 
plentiful and moisture stress is no longer a limiting factor for seedling survival. At this 
point in time, hole large enough to accommodate the earth ball of the potted1 uprooted 
seedling is opened at the center of the planting pit, the polyethylene bag is removed 
carefully, and the seedling is planted carefully and decently. Precautions have to be taken 
so that the clod of earth around the potted/uprooted sapling roots are not broken or fall 
apart; when that happens, there is less chance that the seedling will survive. 

Planting operation: Wetland Situation - In wetland situations, planting suitability 
conditions are reverse of the dry land situations. In wet season, the wetlands are unfit for 
planting due to water logging. Sites have to dry up to permit planting, and the condition 
starts turning favorable from late September Usually wetland sites become ready for 
planting from early October and conditions remain favorable up to the close of Dtxember. 
Planting in typical wetland situations should therefore be done in October-December 
period. Planting technique is the same as for any other planting technique (sub-para 
6.4.3.17 above). 

6.4.4 S t a k e  Fixat ion 

After planting of a sapling, stout supporting bamboo stake, about 2m in height, should be 
fixed on the ground at a distance of 15-20 cm from the sapling base. The direction of stake 
futation is also important to derive fu l l  benefit from the stake. Stake should be fixed in the 
direction from which stormy wind blows in the storm season so that the stake functions as an ' 

anchor that constantly keeps on pulling the sapling against wind thrust and makes it to remain 
vertical. The sapling is then tied loosely with the stake at 2/3d height of the plant with a jute 
or plastic sling, 15-20 cm long, so that the plant has a movement freedom and stands on its 
own axis in normal weather but held straight by the stake in stormy weather. Sapling must not 
be fastened tightly with the supporting stake like strangulation bid, which is inordinately the 
case normally observed in most situations. If tightly tied, the bark of the sapling is injured due 
to constant fiiction of the sapling stem with the stake, which is undesirable. More importantly, 
the adverse effect o f  tight fastening of saplings is that: plant become support dependent, and 
when the support is no longer there (due to rotting or being stolen), the plant lean down and 
may be broken or damaged otherwise. The loop length of the fastening sling should be the 
same as the footing distance of the plant from the stake (i.e., 15-20 cm). 



6.5 MAINTENANCE AND MANAGEMENT 

6.5.1 PLANTATION MAINTENANCE 

Weeding 

The weeding process involves cleaning all grassy; tendrilling and woody undesirable plants 
that are competing with planted seedlings for food, nutrition and growing space. Weeding 
could be accomplished by removing all unwanted plants within a radius of 30 cm around the 
collar of planted saplings. Simultaneously with weeding, the weeded out ground soil shall 
also be hoed with weedier, clods of earth broken, and pulverized. This helps in greater 
aeration to the root zone of the plant enhancing symbiotic microbial activity, greater 
percolation of precipitation and less desiccation in the dry season due to severance of  
capillary tubing system 

Pruning 

Pruning means chopping off some of the lower branches of  planted trees whose removal on 
one hand will not weaken the plant but on the other hand, help shaping tree trunk to defect- 
frec round timber log of good quality. Depending on the branching habit of individual plant 
species and prevalence of the number of branches in a tree, one-sixth to one-fourth number 
of branches from the  lowest rung could be safely cut. 

Pruning should be done close to the main trunk of the tree. Depending on the size of the 
branch to be cut, pruning should be done with a sharp-teethed sickle, or sharp scissors or 
pruning saw so that no exfoliation of  bark takes place, the cut is sharp and smooth, and the 
wound is quickly occluded. Machete (Dao) should be avoided as  pruning blade as it tends to 
injure the plant through inexact striking blows. Pruning may be started from the second year 
of plant life and continued as  long as hands from the ground could reach the undesirable 
branches without climbing trees. 

Vacancy Filling / Failed Plant  Replacement 

All dead I dying I severely damaged seedlings should be replaced whenever such situation is 
observed. Replacements must be done with healthy seedlings of the same height as  their 
neighbors so that the taller neighbors do not suppress the replacements. The best time of  
vacancy filling is June-September. If drought follows replacement, watering should be done 
till the plant is established, setting new leaf and root, or until rain sets in. 

Stake Replacement 

Fixation of a supporting stake is indispensably required to keep the plants erect till they are 
stout enough to support themselves. Often supporting stakes are either broken or stolen or rot, 
and the seedlings lean down either growing to a deformed tree, or even may get damaged 
unless straightened with a fresh support. Thus stakes of the same height as the planted sapling 
is, shall have to be provided with every plant at planting or replacements, or whenever 
becomes necessary 

Irrigation 

In the high elevation watershed situations, planting when done in appropriate time (May- 
June), and the whole growing season (which coincides with rainy season) having passed 
without moisture stress, the seedlings will have established firmly in the new situation by the 
end of the growing season with roots ramified hrther down and laterally, and thereby needing 
no additional irrigation. If, however; abnormal drought succeeds planting in May-June or late 
planting is done in October- November when growth ceases and seedlings could not establish 



by setting new root system in the new situations, irrigation may be needed in the dry period 
during the fmt year of the plantation. 

In case of wetland situations, the ground is usually moist to very moist, and unless planting is 
too much delayed beyond December, watering of the newly planted seedling may not be 
necessary. However, if the planted seedlings receive pre-planting shocks or the site is too dry 
at planting time, watering would be necessary till the plants show signs of recovery by setting 
new sprouts and appear fully stable. 

In most locations, water is available in the canals, ditches, ponds, wells etc. close by the 
plantation sites and caretakers could easily irrigate the planting pit by hand watering from 
these sources. In other situations, water may have to be carried a distance from the source. 
Watering is not needed every day. Depending on the intensity of drought, watering may be 
done every alternate day or once in 2-3 days. No irrigation is needed from the sccond ycar of 
the plantation. 

However, to reduce the ultimate cost and arduous labor for irrigation, and to minimize the risk 
of failures, all out efforts should be made to plant bigger sized polypot raised seedlings (> 25 
cm rooting depth) in May-June period. Thereafter, take appropriate care in the next season so 
that plants are well established in the very first year, and the need for painstaking irrigation 
does not become a necessity. 

Mulching 

Covering the base of the plants with organic residues (straw, weed, grass etc.) protects the pit 
soil from scorching sunshine and slows down evaporation process thereby greatly reducing 
moisture loss from the planting pit. Such a contrivance, termed as mulching, greatly reduce 
the need for frequent irrigation. Mulchng should, therefore, be resorted to from the advent of 
dry season succeeding the planting season. Mulching could be effected without extra cost if 
the caretakers are advised to cover the plant base with the very same grasses they weed out. 

Fertilizing 

The recommended dose of organic manure and chemical fertilizer prescribed (para 7.4.3); if 
applied in the planting pit at the time of original tree planting, additional fertilizer application 
may not be necessary. However, to promote accelerated growth for quick establishment of the 
young seedlings in the disturbed public places and delicate landscapes, a dose of urea 
fertilizer in every month of the growing season (July-October) should be applied. The , 
fertilizer dose should be 30 gm of urea/plant/month, applied through pegging method that 
involves striking 4 holes in four sides ofthe plant. 10-15 cm away from the plant base and 5-7 
cm deep, with sharp pointed pedstake and applying granular urea in the holes, and finally 
closing the holes by pressing the surrounding earth. This method of application helps slow 
release of the fertilizer and hence greater availability of the fertilizer to the plant). 

Plant Protection Measures 
Physical Protection: Physical protection against cattle grazing and human damage will 
be ensured by engaging whole time caretaker during the project period. Each caretaker 
will be in charge of 1000 # planted seedlings in a plantation. Besids guarding against 
plausible damage and ensuring plant safety against cattle and humans. the caretakers will 
also nurse the plants by weeding cleaning, soil working, fertilizer application, pruning, 
replacements, irrigation etc. 

Protection Against Pests and Diseases: Plantation is infested by the same type of insect 
and fungal diseases as the nursery plants but with lesser intensity. The pest control 
measures suggested for nursery plants (Para 11.12) are also applicable to plantation 
seedlings, and should be adopted as and when pest control measures becomes necessary: 



6.5.2 YEAR WISE PLANTATTON MAINTENANCE OPERATIONS 

Plants need regular care and attention for their healthy growth, desired shaping of trunk, 
crown, and reduced susceptibility to disease. Following are the year wise major tending and 
cultural operations that must be carried out unfailingly as the plantation advances in age. 

Plantation Year-1 (FY-2) 

I. Weeding: 4 thorough weeding (one in every month from July to September and one 
in May-June in case of watershed and riparian plantations; and from December-May 
in case of wetland plantations) will be required. The weeding process has been 

.. described in paragraph 7.5.1, 
11. Fertilizing:One dose of Urea fertilizer @ 30 gm/treelapplication should be 

administered after every weeding and cleaning by pegging method (described in 
paragraph 7.5.7). 

iii. Irriwtion: If drought condition succeeds seedling planting or prolonged drought 
occurs in the following dry season (December-June), watering may be necessary and 
should be none by the caretakers. Watering procedure has been described in 
paragraph 7.5.5) 

iv. Vacancy filling: All dead/dyingbadly damaged plants should be replaced with tall 
healthy substitutes of equal height as the neighbors soon after death or damage is 
noticed 

v. Pest control: Constant care of seedlings agaimt pest and disease will have to be taken, 
and control measures undertaken as  soon as any pest attack is observed. Usually IPM 
method should be employed for pest control until the attack situation goes beyond 
control when pesticide application may become unavoidable. 

vi. Live fence Maintenance: If too dense germination of Arharmoga medula takes place 
in the live fences established along roadside plantation, thinning out of weaker 
seedlings and spacing out of remaining ArharIBoga at 20-30 cm distance apart should 
be done for affording healthy growth. Arharmoga plants should also be lopped at 
mid-height if they over grow and tend to suppress the nearby planted tree seedlings. 

vi. Harvesting of Arharmorra: Ripelmature pods of ArharIBoga should be harvested by 
sharp cutting of fruit bearing branches so that the plant is not damaged and continue 
for second year affording both fencing protection and a second crop of lentil from 
Arhar or seed from Boga. 

Plantation Year - 2 (FY-3). 

Vacancv Filling: Replacement of all deadldyinghadly-damaged plants should be replaced 
with tall healthy substitutes of equal height as their neighbors soon after death or damage is 
noticed in the plantations. 

1. 

.. 
It. 

iii 

Weeding: Three weeding and clean~ng in May-June, July-Augusl, and September- 
October for Watershed and riparian plantation; and in November-December, January- 
February, and March-April for wetland plantations following the same work 
specification as for Year-1. 
Pruning Pruning of the lower branches in May-June (pruning procedure dscribed in 
paragtaph 7.5.2). If any double stem is observed from any plant, the weaker stem 
should be cut and removed. 
Fertilizing: 3 doses of urea fertilizer applied in May-June, July-August, and 
September-October for watershed and riparian plantations; and in November- 
December. January- Feb ruw,  and March-April for wetland plantations following the 
same specifications and application method as for Year- I .  



iv. Harvesting of Arhar pods is fust done by branch cutting. Thereaner, the entiro Arhar 
plant will be ha rvu t~d  by cuning at the ground level, and utilized as fuel by the 
beneficiary group members. 

I. Weedinn and Cleaning: 3 weeding and cleaning in May-June, July-August, and 
September-October for watershed and riparian plantations; and in November- 
December. January- February, and March-April for wetland plantations following the 
same work specifications as for Year-l and 2. 

11. m: Pruning of lower branches and double stem cutting in May-June following 
the same procedure as for year-2. 

Plantation Year-4 

1. .. Climber and creeper cutting and cleaning plantation floor. 
11. Pruning of lower branches as far as could be reached by hand. Pruning by climbing 

trees may not be feasible and should not be attempted. 

Plantation Year-5 

1. Thinning After 5 years of growth, plants will have grown to bigger size and become 
congested. needing spacing out. At this stage, first thinning of the plantations will be 
carried out in which the weaker and suppressed plants will be removed by felling. 
The thinning outturn will be fit for utilization as fuel wood and some may become fit 
for use as small house post. From this point in time, income would start flowing to 
the participants and should be distributed t o  the beneficiaries according to the 
executed formal agreement. 

ii. Pruning should be done in  the remaining stock of standing trees. 

Plantation Year-10 

A second thinning may be done in 10" year of the plantations to allow still greater space for 
the most prospective plants to put in price increment. At this stage also, diseased, suppressed, 
leaning and weaker plants will be removed by felling in a bid to ease out competition. Efforts 
should me made to maintain uniformity of plant spacing allowing uniform growing space to 
all the remaining plants. The thinning principle being: allow the fittest to survive and grow 
still bigger. The sale proceeds from these thinned out materials will be shared by the 
beneficiaries according to committed benefits as per formal agreement between the parties. 

Plantation Year - 15 

The plantations will be fit for exploitation felling at year 15. But final felling will take 
different shape in different plantation locations. The felling plan for different plantations has 
been detailed in the succeeding paragraph 7.6.8 (Plantation Management System). 

6.5.3 PLANTATION MANAGEMENT SYSTEM 

Since vegetation restoration plantations under this project are raised on delicate landscape, 
and also t o  serve specific watershed and wetland protection and fishery development 
objectives, these plantations should not be viewed as typically commercial plantations for 
maximum financial gains from wood products or money outturn. These plantations need 
special treatment and harvesting system so  that substantial income is derived from them but at 



the same time without causing h a m  to the ecosystem on which they arc laatcd. The thrcc 
a * ~  of plantations will therekre ha managed under 3 din'crcnt systcms as outli~md below: 

Watershed and Rlparlan Plantation Management System 

All the trees from these plantations will not be felled by one-go, what in traditional b r a t  
management system called 'Clar-Felling System, because this practice will again expose the 
watershed's floor to all the vagaries and degrading impacts of nature including soil erosion 
and landslide. Thus, instead of clearfelling of the plantations, only the most fat t r e e  from the 
plantation will be felled at ISh year and the product disposcd of in accordance with agreed 
decision of the RMC. Gaps created by such felling will be re-stocked by f r a h  seedling 
planting, a proccss called 'Enrichment planting' with suitable shade bearing species (meaning 
species that will grow under the shade of the over wood). This implies that the watershed end 
protected areas will never be devoid of tree cover; only ccrtain specified categories of trees 
will be selectively removed. This system of management of forests and plantations are called 
SeIecIion System meaning that, every time when felling is done, only certain specified type of 
trees will be felled selectively for reaping benefit from the plantations but never exposing the 
ground altogether. Felling of bigger trees may be done on a 5 year felling cycle and the gaps 
so  created will be regenerated by enrichment planting method. 

Roadside Plantation Management 

Rmdside plantations, when established and tended properly, create a soothing physical and 
ornamental environment that is appreciated by citizens. People would not like to see such 
ornamental plantations clearfelled thereby creating a desolate look and adverse ecological 
situation. But again, felling of the roadside plantations to distribute benefits promised to the 
participating groups and adjacent landowners is a commitment of tbe project's plantation 
program. As a compromise formula, therefore, a t  the felling age of these plantations in year 
15, a few elite tre& at some 45 to 50 m distance should be left unfelled so that the landscape 
does not give a dejeciing look and the management is not subjected to public criticism. These 
elite trees will form part of the future crop and may be felled in the next rotation fetching high 
return to the beneficiaries. If, however, the beneficiaries are impatient and all out to reap the 
benefit quickly, the elite trees could be felled at the time of thinning of successor plantations. 
At that stage, the young plants of second rotation will have grown to sufficient height, and 
felling of a few elite trees will not make much difference to the landscape and its look. 

Wetland Plantation Management System 

Establishment of such plantations being very diff~cult because of the delicate physiological 
conditions o f  the wetlands soil, trees of the wetland plantations will not be felled altogether at 
a regular interval except when dead or defective or over matured. Instead, the branches of 
wetland tree groves will be lopped above the highest flooding height of the locality so  that 
even during the worst ever flood, the tree crown will not be submerged. This type of 
harvesting management of tree groves is called Pollarding System Nature has bestowed the 
wetland tree species with special endurance quality in that, they can withstand heavy lopping 
and is again full of new branch and leaves in the next growing season. Incidentally, the Forest 
Depanment in some of their wetland forests in sylhet basin (Ratargul Reserved Forests) is 
currently practicing pollarding system. 

6.6 NURSERY ESTABLISHMENT PROGRAM 

6.6.1 Tree Seedling Nursery 

Conspicuous feature of this pilot plantation program being that: tree species which are 
biologically and physiologically suited for growing in the wctland and riparian situations, 



and also effective for erosion control and bank protwtion as woll as good as fishmeal and 
fish protection hideouts m usually not quality timbcr ~pccics. Naturally, such specicv 
have poor market demand and product value as timber. Common planters thus ordinarily 
show little interest to buy or plant such tree species in their homesteads or village grova 
as their priority or chosen species. 

MACH project so long depended on commercial nurseries for seedling supply for the 
project plantations. But seedling production in commercial nurseries, and for that matter 
in any other business, is always demand driven. Sincc plant species suitable for wetland 
and riparian siturtions are not commercially valued as good timber, these species are not 
ordinarily demanded by common planters and quite expectedly, seedlings of species 
recommended for wetland plantations are not produced in commercial nurseries. 
Consequently, specis suitable for planting in riparian and Haor situations are not 
available in the commercial nurseries for procurement by the project. 

Appreciating the reality obtaining in the country regarding non-production of wetland 
suited tree species seedline in the commercial nurseries, it has become incumbent for 
MACH project to pragmatically t h i i  about the most feasible and practicable strategy of 
seedling supply. Analysis of the various pros and cons of seedling production and supply 
options suggest that, if ready availability of site specific wetland plant species of the right 
mix, scale and specifications are to be ensured, establishment of project's own nursery is 
the most feasible, dependable and cost effective method for production and supply of 
such planting stuff. Such nursery establishment could be accomplished either directly 
under the control of local MACH-CNRS and MACH-Caritas staff, or in the homesteads 
of the project participants, both groups being adequately trained in nurseiy raising 
technique and upkeep. 

The project site is either subjected to sudden inundation (wetlands and lower reaches of 
stream section) or to heavy pressure of cattle grazing and human interference (riparian 
zone and roadsides). Protection of planted saplings by engaging watcher is never a f i l l  
proof system. Man-height seedlings beyond the ordinary damage reach of man, animals 
and natural phenomena (sudden inundation and luxuriant weed suppression) are needed as 
planting staff to overcome these natural hazards and human induced problems. But 
production of bigger seedlings means longer duration caretaking in the nursery which 
commercial nurseiy traders would not prepared to undertake for specialized species not 
ordinarily demanded by common planters. Therefore, such specialized seedlings with 
required height specifications, of necessity, have got to be produced in the project's own 
nurseiy. 

Detailed guidelines for nurseiy establishment and upkeep are incorporated as a separate 
chapter of this reports (Paragraph 9). These guidelines will be very helpful for the project 
staff charged with nurseiy establishment and should thus be consulted. I t  is recommended 
that a short training course of 2-3 days duration on nursery and plantation establishment 
and upkeep should be organized for the MACH-CNRS and MACH-Caritas staff, and also 
for the project beneficiaries at suitable project sites (Sreemongol. Kaliakoir and Sherpur). 
When organized, such training course will prove very useful and effective in 
accomplishing the standard of activity. 

MACH-CNRS and MACH-Caritas staff already evinced kcen interest in nursery 
establishment under their direct supervision and control, and was found taking mental and 
physical preparations to collect seeds of recommended species as and when they ripen. 
The recommended training at this stage will be appropriate and should be organized. 



s Tho types of plantation nctivities envisngcd under this progrnnl arc block plantaliom, 
shelterbelt type plantations, and single or multiplc line linear plantations. In the block 
plantation type of activity with 2m x 2m plant spacing, seedling requirement p a  hectare 

I 
is 2500 #. In case of linear planting pattern, for a single row of line planting with plnnt to 
plant distance of 2m, seedling requirement per kilometer length is 500#. For single row 
planting on both sides of road camage way or stream bank, seedling requirement is 
1000#. This way, total seedling requirement for a given year or plantation activity should 

I 
be calculated, nursery program planned and nursery raising activity organized. I 
Nursery raising technique, space requirement for nursery seedling production. and other 
relevant information have been provided for in the nursery chapter (para 9) of this report 
which should be consulted for necessary related detailed information. 

I 
6.6.2 VETIVER NURSERY 1 

Vetiver grass, locally called Binna ghansh or Binna chon, is a versatile and aggressive 
soil binder/soil conservation contrivance. This grass has a wide ecological adaptability in 
that, it g r o w  in water logged wetlands as  well as on slopes in dry hilly terrain. It is 
indigenous to  Bangladesh but not widely available in every location. It grows in rainfall 
range of  200 mm to 5000 mdyear .  Vetiver grows both on highly acidic (PH 4) as well as 
highly alkaline soils (pH 9). 

Vetiver is a recommended plant species for soil conservation and erosion control on 
delicate landscape situations like streamlriver banks, hill slopes and badly eroded 
undulating terrain as  well as in the wave ward direction in wetlands to break rolling 
waves. 

Nurserv ~ r o ~ a ~ o t i o n  method: Vetiver can be propagated by means of slip and pantalets at 
nodes of  the stem; its propagation by seed is not easy. Since vertiver grass is not available 
locally in large quantities, and in every locations, it would be necessary to establish 
vetiver nursery to produce the required quantity of planting stuff (slip/tiller) to meet the 
plantation requirements of the project. For convenience of supplying planting stuff, at 
least one vetiver nursery would be established in each sub-watershed jurisdictions to cater 
for the needs ofcombating intervention as well as for demonstration. 

Time lor startinn vetiwr nursety: Monsoon is proper time for starting nursery. Land 
preparation should be started in May after receiving a few good showers of early rain that 
accompanies n'wester. Ploughing should be done deep and soil is well pulverized by 
repeated ploughing. Deep ploughing and good manureing help production of  greater 
number of  tillers from each slip. Afier completion of ploughing and ground leveling, 
seedlings or individual slip of vetiver should be planted at 15 cm apart in the line and 
distance between two adjacent lines will be 30 cm. To make the sunlight available for 
each vetiver, distance between the lines should be slightly higher. Rainfall helps vetiver to 
grow fast and multiply by setting new slips and shoots, and hence full advantage of rainy 
season (June-September) should be taken in synchronizing nursery timing. One slip of 
vetiver can produce 4-5 new slips per month only in the favorable soil and climatic 
condition 

Source of Vetiver Slio: Vetiver is scarcely found in various wetland situations in greater 
Dhaka, Mymensingh and Sylhet District. However, the incidence of occurrence is 
reported to be more in the Hoar areas of  Sunamgonj district. Local persons with wider 
acquaintance of wetland situations should be contacted, nursery raising stuff collected, 
and nursery developed quickly. Once a good nursery stock is developed, subsequent 
seedling source for nursery extension will not pose serious problem. 



JVursen, Cme and Attention: Young vdiver slips are much relished by cattle. Therefore, 
fencing around the nursery plot would be essential and should be done to protect the 
young nursay fiom cattle damage. If drought condition prevails following nursery 
establishment, watering will be benecessary and shall have to be arranged. If nursery 
plants are healthy and have attained greater height, the top leaves should be pruned. Leaf 
pruning will help reducing competition for sunlight and facilitate production of more 
tillers in the clump. 

7.0 TURAG-BONGSHI FLOODPLAIN WATERSHED 
AND WETLAND VEGETATION RESTORATION 

PROGRAM 

7.1 Introduction: 

Turag-Bongshi floodplains are located in the central region of Bangladesh. In their present 
setting, the southern fiinges of the Turag-Bangshi floodplains and watersheds may be 
identified as the distant suburbs of Dhaka, the capital city of Bangladesh This region is 
bounded by Jamuna, Padma, Old Brahmaputra and the Sitalak-kha river; Jamuna on the west, 
Old Brahmaputra on the north and northeast, and Sitalak-kha in the east. Other important 
waterways of this floodplain are the Dhaleswari-Kaliganga River, which crosses the 
southwestern part of the region. Besides these main rivers, the region is also drained by many 
small rivers such as Bongshi, Pungli, Banar ac .  (Figure-2). 

In the southeast of the central region, Turag and Balu River flow southwards. Their slope 
gradient is rather low and their connection through Tongi khal helps alleviate floods. Floods 
in Turag river are caused by rain fall on the western and southern parts of Modhupur Tract 
and by high level o f  Padma and Meghna river, causing a back water thrust effect to Turag 
river through its lower reach known as Buriganga river. Upper Bongshi River drains an 
important part of the Modhupur tract. It is subjected to flash floods due to heavy rainfall on its 
left bank. 

7.2 Historical Background and Current Status 

7.2.1 Unlike the hilly and mountainous catchment of the country's major river syitems (that 
are, by and large, located outside the international boundary), the watersheds of Turag- 
Bangshi floodplains are primarily the surrounding tracts of bumpy lands. This tract, once 
upon a time, had been deep forests and historically recognized as the famous Bhawaf and 
Modhupur Gorh Forest Tracts. Most of the present day human habitations in the high lands 
of Turag-Bangshi floodplain catchments actually grew on the deforested sections of Bhawaf 
and Modhupur Gorh Tract. cleared of the forest vegetation in the distant as well as recent 
past, for human settlement. Remnants of original vegetation, the Sol (Shorea robusfa) forests 
(locally called Gozari Eon), could be seen in scanered patches in the villages, now being 
preserved by the people as valuable tinber source. Though highly degraded and degenerated, 
the Forat  Department presently manages some scanered sections of the historical Bhawal and 
Madhupur Garh forest, as forest. These forests are intimately mixed and alternate with dense 
human habitation and cultivated fields, and are under heavy pressure from encroachers for a 
variety of purposes including expansion of dwelling homesteads, farming and orchard 
establishment, industrial plant setting etc. A reappraisal of the State policy for continuance of 
these degraded forestlands a s  forests, and their transformation to valuable wood raource with 
people's participation is urgently called for so that sustainable forest protection mechanism is 
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developed, nationally important bio-diversity base is preserved, and the forest play its due 
role as ideal watersheds for active floodplain management. I 
7.2.2 The deforested sections of the historical Bhawal-Modhupur Gorh Forat Tract, though 
now constitute busy human settlement with intensive farming, industrial and other land use 
activities, they constitute very important parts of watersheds of the rivcr systems and 
floodplains around here. Earth cutting and other soil disturbances as well as various improper 

I 
land uses of deforested sections of the Gorh lands tend to get lesser appreciation of the people 
and administration. As a result, watershed management aspects of these 'outside forest Gorh 
lands do not get proper importance. Since both the forested as well as deforested chala lands 

I 
are the active watersheds of the Turag-Bongshi floodplains and Beel system, and this strategic 
drainage situation will continue for eternity, the watershed management of the chala lands in 
the outside forest situations should be included in the project intervention programs with 

I 
immediate priorities being given to those areas draining to the MACH project sites. I 
7.3 T h e  Landscape  P a t t e r n  o f  Turag-Bongshi Floodplain I 
The landscape of the tract is an admixture of what is locally called 'Chain' and 'Baid' lands, 
meaning respectively elevated lands and low lands. The current land use of the Chalm are 
primarily for dwelling houses and homestead gardening, round the year vegetables 
cultivation, orchards with preponderance ofjack fruit and pineapple, and woodlots. The Boids 

I 
are cultivated primarily for rice paddy although a short Rabi season crop of vegetables, spices, 
lentils, peanuts etc. are also grown as additional crop in the gap period of the principal paddy 
crop. The riverbank low flats and the outer fringes of Beefs that come up above water level in 
winter months, are cultivated for Boro paddy in Robi season while in the rainy season, these 

I 
floodplains are vast expanse of  water bodies that serve as  extended natural fish rearing 
ground. The river, khal and Beel beds that do not dry up in winter are the permanent water 
bodies serving as fish refuge. The typical landscape of Turag-Bongshi watersheds could be 

I 
pictorially depicted as follows (Figures). I 

Figure-5: Turag- Bangshi floodplains landscape I 
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7.4 Review of the Mokosh Beef Project of MACH Program 

Mokosh is a perennial bee1 located to the south of the Turag River in Mouchak Union 
Porishod of  Kalialoir Upadla in Gazipur District. The catchment area of the bee1 is about 
46 sq. k n  The Bcel areas, estimatcd as 1463 ha in monsoon is only about 37 he. in dry 
season. The beel is surrounded by 10 village viz., Taltoli, Boroibari, Saturia-Sholahati, 
Saturia chala, Laskar chala. Mazukhan. Rotonpur, Kouchak. Matikata, and Sinabau. The 
beel water also receives industrial waste. The beel is connected with Turag River by 
Saturia-Sholahati canal which is about a kilometer long. 

This Beel is about 45 minutes drive from Dhaka City by good road system. The 
south, east and western watershed of the Beel is gradually becoming suburbs of the 
capital city through establishment of new industries and various other establishments, 
and also for housing because of the lovely undulating landscape. 

The current MACH project interventions in the Mokosh Beel are limited to regulation of  
fishing at different times of the year and fish sanctuary establishment for dry season 
secure fish abode through consensus of the participating communities organized through 
local committees. Smallscale efforts were also made towards wetland vegetation 
restoration. One such spot, locally recognized as  Burir Tek was visited. This is a small 
island like outcrop inside the Bee1 which, in peak Monsoon is submerged entirely by 
flood water but comes up above water level in dry season. Some experimental tree 
plantation was however done on this island by MACH project wherein Mahogony and 
Mango was planted in June-July 2000 planting season. 

A close look at the existing indigenous vegetation of the island revealed that the remnant 
vegetation is typically wetland species. The tree species presently growing in Burur Ter 
are: Hijal, Sheora, Koroi, Bot, Kul and Gila lata (a robust climber). The grassy vegetation 
in the periphery of  the island touching beel water is Binna chon (Vetiver spp.), Kashia 
(Saccharurn spp.). Ulki chon (Imperata spp.), Kolmilata (Ipornea spp.), Shola 
(Aeschpornene spp.) etc. Underneath a mature Hijal tree however profuse natural 
regeneration of  Hijal was observed in this Tek. The wildlings are of curred season and 
looked pretty healthy indicating that the site still remains absolutely suitable for this and 
similar other wetland species. The dense natural regeneration like a seedbed was due to 
the fact that, floating Hijal seeds were driven by winds and rolling water waves, and got 
stranded in the elevated land and grass barrier under the Hijal tree. With water receding, 
the seeds germinated in situ and continued growing unabated as no grazing has been 
started yet. 
Mahogony and Mango were inappropriate species for Burir Tek island. Future planting is 
to include only ecologically appropriate species for the site. 
MACH-CNRS Kaliakoir staff were seen preparing to undertake wetland planting in 
Mokosh Beel in this winter (November-December 2000) with Koroch and Hijal species 
reportedly procured from Sunamganj district. It is high time that the staff has fair 
appreciation of the plantation sites and the strong requirement of matching site with 
species so that ignorance is not presented as an excuse for costly failures. 
The siltation problem of beels and streambeds originate primarily from the 
mismanagement of the near and distant watersheds. The current MACH project activities 
for Mokosh beel fisheries development do not include any watershed management 
intervention in the adjacent chala lands which are in reality the nearest watersheds. It is 
admined that without initiating simultaneous improvement program in the close by 
watersheds, the bee1 excavation and winter refuge improvement devices will be short 
lived and belie the expectations set behind the fisheries development project. There is 
thus a cogent need for uncicrtaking watershed husbandry simultaneously with fisheries 



improvement works in the beel proper. Since the watershed lands around Mokosh beel 
are primarily privately owned, the MACH project activities on these watersheds would be 
advisorylextension activities. These will include motivating people to undertake soil and 
water conservation measures in their cultivation and other land use program. Changes in 
the land use culture may involve either abandoning tillage cultivation of sloping land in 
favor of overwhelmingly tree-based land uses like horticulture or forestry or combined. 
Alternatively, if terrain gradient and the owner's financial solvency permit, intervention 
measures may involve terracing of sloping lands for safe cultivation. 

7.5 Boali Khal Floodplain Management Program 

A quick reconnaissance of the Boali khal (also known as  Guillar Khal) floodplain from 
Roghunathpur Bazaar to  Fulbria Bazaar was made by the consultant along with the 
project staff to explore the possibility of expansion of MACH project interventions in 
both wetland and watershed situations. The Boali khal basin appeared to be a fairly big 
tract of about 10 km long floodplain, under water then, giving the look of a large beel. 
The Khal itself was found last in the middle of the Bee1 water and could not be 
identifiable. However, it was reported by staff and local people that the floodplain except 
the Khal bed would dry up in winter period when Boro paddy cultivation would be done 
in the entire beel area. 

This long stretch of  water body, though an extensive fish rearing ground in the rainy 
season, its potential as dry season fish protection habitat and sanctuary is meager because 
ofthe absence of deep water storage reservoir in the streambed except lor 2 small ones at 
the starting point near Roghunathpur Bazaar and one near Fulbaria. The Fulbaria UP 
Chairman and a few locals informant however told us about the presence of 3 to 4 deep 
wells in thesame Boali Khal bed in the upstream of Fulbaria Bazaar within a stretch of 3- 
4 km. According to them, these deep wells retain high water depth during dry months and 
could be useful a s  fish refuge for dry season fish sanctuary. The Kaliakoir MACH office 
staff will arrange to physically survey this tract and if found suitable reservoir, steps 
should be taken to initiate process for sanctuary establishment in this tract. 

The Boali Khal basin is in reality a floodplain of the surrounding undulating watersheds 
that was, as mentioned earlier, a part ofthe Bhawal Garh Forest tract since deforested and 
senled for permanent habitation. A fairly big block of  existing Sal forests that begins 
almost next to Fulbaria Bazaar (Kachighata Forest Range), connects Ghatail and 
Shokhipur Sal tracts of Tangail district. These Sal forests virtually constitute upstream 
catchments of  Boali khal. The down stream watersheds of this Khal is however thickly 
inhabited, sparsely vegetated and soil erosion is rampant. While travelling through the 
Khal, exposed red soil is a common scene to be witnessed on the slopes of chala lands on 
either side of Boali Khal. These exposed slopes constantly wash out huge load of silt into 
the floodplains and streambeds reducing their reservoir capacity. The section of the 
watershed, which d r a i m  to the Boali Kbal, need appropriate land use management 
through regulation of  cultivation practices according to the terrain type a n d  
restoration of  protective cbala land vegetation that facilitates soil and water 
conservation. 
Peaks of  high stream banks were observed along Boali Khal in certain parts of the 
floodplain, specifically near Pagolnath locality. With water receding from the floodplain, 
these embankments will come up above the dry season water level. These stream banks 
are now discontinuous possibly due to soil erosion and lack of maintenance works. These 
embankments are supposed to be State property and scope exists for their repau by 
excavating the Khal bed that is mostly silted up and local people requested for their re- 
excavation. After embankment repair, suitable plantations may be raised on these stream 
bank lands. Apart fiom the high stream banks, wetlani plantations could be possible in 



the flatlundulating land along the Khal bank. It is not known if there is any Khas land in 
the flooQlain to allow wetland plantation. The records of right (Khatim) should be 
consulted from the ofice of the UNOI AC Land to ascertain if there is govt. Khash land 
in this floodplain. If available, those should pose no problem in planting up with due 
approval of the UNOIAC land, and of course with participation of the local people. 

a Scope of  tree plantation was observed on flat lands along Mokosh khal and Turag rivers 
that are not cultivated. ~ a r k e d  bank erosion was observed along the Turag River. But 
conspicuousIy, erosion protection measures by some enterprising local farmers through 
dense planting of Dolkolmi and castor plants was found to have saved the riverbank in 
many spots. This is a lesson to be learnt from indigenous practices and it dictates 
replication by MACH project. The projeet should tberefore undertake in its h ture  
intervention programs, specific bank erosion control measures along rivers and 
Khals. Dol Kolmi, Caster plant, Vetiver, Nol, Khagra, Ikr etc. many be planted as 
riverKhal bank erosion protection contrivance against strong water currents. 

Because of the time constraint, the consultant could not ascertain by field reconnaissance 
the extent of land availability for wetland plantation in this zone. Nor the field trip time 
was the most appropriate season for estimating the area availability because of the high 
water level in the floodplain. However, when the water recedes in dry season, a better 
appreciation of the land type and extent of area availability would become possible. The 
MACHCNRS Kaliakoir staff should undertake a reconnaissance survey in tbe dry 
season and come up with a reasonably realistic feure of available and suitable 
public and freehold land for wetland vegetation restoration. However, an intelligent 
guestirnate suggest that some 200 hectares of public and private land may become 
available in the whole of Mokosh Beel and Boali khal floodplain for wetland plantation. 
Assuming a 2m x 2m plant spacing at the initial plantation establishment stage, this area 
of wetland wwld require half a million seedlings of wetland species to be raised in 
project nursery which is not a very big deal and as such, conveniently achievable. 

7.6 Turag-Bangshi Watershed Management 

Watershed management ofthe Chala lands that drain to the beels and wetlands of Turag- 
Bongshi floodplains so long has not been the subject of MACH project intervention. But 
because of the impending danger of siltation of the winter refuge and sanctuaries of beel 
fishery, watershed management of Chala lands became imperative. Without considering 
an appropriate soil and water conservation management of Chalas (the watersheds of the 
basins), the fishery management would be a only lopsided program incapable of yielding 
the long-term benefit envisaged for the fishery and wildlife (Bird). I t  bas to be 
appreciated by the project sponsors tbat any development activity envisaged for 
wetland and % b e y  development in the rivers/streams/beels in tbis tract, to be 
successful and sustainable, must take into cognizance the conspicuous management 
needs of all the entities that make up the ecosystem in its totality i.e., watersheds. 
wetlands, and streams/beek, and accordingly formulate program activities to 
implement tbe most suited interventions. It is therefore recommended tbat 
watersbed management of the adjoining Chala lands of Mokosb Beel as well as other 
extended wetlands development project areas should be included as a definite 
component of tbe MACH project along witb a b e r y  and wetland interventions. 

In respect of Chala lands, watershed management interventions should primarily include 
land use extension services i.e., impressing upon the landowners to appreciate the damage 
to beels and floodplains, and ultimately lo the fishery potentials of the region that may be 
ensue as a result of improper land use of Chala lands. The major concern is for sloping 



lands that is currently either remai"ing barren or improperly cultivated provoking soil 
erosion and landslide. Continued ill use of deliqte watershed landscape has got to be 
focused to the citizens and their implications brought home. i 

Potential W M g e w n t  Intervention in the Tnrag-Bongshi Watemhed 

Sloping lands of the watershed must not be cultivated for agricultural crop by ploughing 
or other methods of soil disturbing tillage that provoke soil erosion. Instead such land 
should be devote.. for permanent tree crop in which h i t  species obviously would be the 
first choice followed by timber trees in default. 

If gentleness of terrain gradient and also economy of the landowners permit. sloping lands 
should be terraced and usual tillage agriculture practiced on the leveled bench top. In such 
case, appropriate measures for consolidation and protection of terrace walls through tree 
plantation and live hedgerow establishment would be required, and essentially undertaken 
to prevent landslide. 

To break the rolling water waves and to counteract scouring wave actions originating 
from beels and floodplains in full rainy season, wetland tree species and reeds should be 
planted on the slopes, toes, and forelands of delicate slopes that meets the beeV stream. 

Intensive and extensive public relation and extension activities amongst the watershed 
inhabiting community would be required by the MACH project staff to aware them of the 
damages taking place to their farming land as weel as to the fish habitat, and its present 
and future adverse implications. They should be motivated to cooperate with project 
recommended watershed management interventions in their own interest as well as in the 
greater interest of the nation. 

Project initiated nursery program to supply seedlings for restoration of watershed 
vegetation component would not be necessary because commercial nurseries producing 
species suitable for Chala lands are plenty around Kaliakoir. But for typical wetland 
species, project initiated nursery will be needed because, as mentioned earlier, such 
seedlings are not produced by commercial nurseries. Apart 60m nursery program, 
backstopping support of Horticulture and Forestry Specialist will be required in this 
extension program to  advise and guide the watershed population on proper land use 
and site-species matching a r t  a t  all situations during project implementation period. 

7.7 Recommended Intervention For Turag-Bongshi Watershed 

Rationale: 
In any geographical situation, as long as the watersheds (land and vegetation), the flat 
countryside, and the riverlstreadwetland basins are in equilibrium situation with respect to 
appropriate land use and management of the biota, best performance and sustainable product 
harvest could be expected from all situations. If [his equilibrium is disturbed by biotic 
interference, abnormality sets in the system and that impact and implicates every other 
component of the system, and the total environmental health is in disorder. This 
environmental health is very much comparable with human health in that. if the body 
resistance of an individual somehow deteriorates, hdshe becomes susceptible to attack by all 
conceivable diseases simultaneously affecting total body fabrics. Until and unless timely and 
appropriate action is taken to quickly and effectively remedy the faults and bring things in 
order, the overall health situation is ever on the decline. 



Deforestation of Turag-Bongshi watersheds, past and present, and also the current impropa 
land uses of chalac, especially non-terraced sloping sectiom and berms are provoking serious 
soil erosion and causing problems in the floodplains. Both the forestlands and the cholac are 
neither appropriately nor adequately vegetated, nor the sloping lands are scientifically 
cultivated. Soil erosion and loss of fertile topsoil are regular features that have the vica of 
degrading the watershedr progressively as well as silting up of the beel and streadriver beds. 
Any project program with wetland and fishery development in the rivers/streambe.lp 
in this tract, to be succasfal and sustainable, mwt therefore take into cognhnce 
appropriate management needs of all the entities of the easystem in totality it. 
wetenbeds, wetlands, and streamslbeeb. This reeognitlon should be followed by the 
formulation of appropriate program Interventions and implementation of the most 
sulted interventions that are deemed pmper and beneficial by participating project 
partnels. 

Such interventions may include soil conservation measures; vegetative cover reestablishment; 
aquatic habitat improvement and rehabilitation; fisheries protection, enhancement and 
management; and addressing the social problems that are already existing or new problems 
ensuing from the various program related interventions. Viewing beels or riverlstream beds 
for development interventions in isolation of appropriate watershed management 
interventions will not be a prudent long-term resource development strategy. Unabated 
torturous use of watersheds may, some day, find the beels and water courses silted up beyond 
all calculations dwindling altogether the potentials of future fish culture especially due to loss 
of the dry season secured fish refuge and sanctuaries. 

7.8 Plantation Models 

7.8.1 Wetland Plantation sites 

Two types of wetland situations will be commonly met with. Recommended plantation 
models for two situations are indicated below: 

a Deep inundation gmund (depth 1 m and long duration of ground submersion: 
I. Tree species: Hijal (Barringronia acurangula). Koroch (Pongamia pinnara 

. . P.glabra), Pitali1 Pitkuli (Trewia nudiflora), Borun (Craraevo nurvala). 
11. Grass soecies: Nol (Phragmiris karka), Khagra (Saccharurn spontaneum). 

Ikr (Erianrhus rmennae), Murta (Clinogyne dichororna). Hogla (Typha 
elephnrino). . 

b. Shallow inundation ground (depth < l m  and occasional to 2-3 months 
duration of ground submersion); 

(i) .  Tree soecies: Jarul (Lagerstromia flosregine), Arjun (Terminalia arjuna), Kainjal 
Bhadi (Bischopia javanica). Mander (Eritrina indica), Kadam (Anthocephalus cadamba), 
Semul (Salmalia malabarica), Bot (Ficus Spp), Jam (Syzygium cumini). Sheora (Streblus 
aspar). Koroi (Albizia procera), Sissoo mlbergia sissoo), Babla (Acacia nilotica). Species 
indicated under model (a) i. above are also suitable for shallow inundation sites. 

(ii). Grass species: Nol. Khagra, Ikr, Murta, Hogla, Dolkolmi (Ipomea spp.), Dhaincha 
(Sesbonio sesbon), Binna chon (Yeriveria rezenioides) 



7.8.2 Chala land  Plantation M o d e l  

Depending on the land type and the; situation, plantation on chala land could be: 

(a) Dense block plantations; 

(b) Shelter belt type linear plantations along farm boundary or terrace walls; 

(c) Scattered trees on farm land; and 

(d) Grass on badly eroding sloping terrain. 

Again, each treetype of  plantation could be established with forestltimber yielding species as 
well as  with fruit bearing species. 

7.8.3 Choice  of  species 

a Fores f l imber  Sweies: Two situations recognized: 

I. Higl, l a n k  i.e., land areas not subjected to inundation: Species suitable are: Sal 
(Shorea robusta). Teak (Tectona grandis), Sil Koroi (Albizia procera), Gamar 
(Gmelina arborea), Boro Jam (Eugenia jambulana). Chapalish (Artmarpus 
chaplasha), Garjan (Diptreocarpus turbinatus), Telsur (Hopea odorata), Arjun 
(Terminalia arjuna), Bohera (Terminalia belerica), Horitoki (Terminalia 
chebula). Eucalyptus (Eucalyptus camaldulensis), Akashmoni (Acacia 
auriculiformis), Mangium (Acacia mangium). 

.. 
11. Low lands i.e., lands that are subjected to occasional inundation: Species suitable 

are: Jarul (Lagersmomia jlosregine), Arjun (Terminalia arjuna), Kainjal Bhadi 
(Bischopia javanica), Mander (Erilhrina indica), . Kadam (Anthocephalus 
cadamba), Semul (Salmalia malabarica), Koroi (Albizia procera), Sissoo 
(Dolbergia sissoo), Babla (Acacia nilorica). 

b. Frui t  Species: 

Only one situation of planting, the high lands; fruit species will not grow on waterlogged 
situations. 

The general soil type of Bhawol-Modhupur Gorh chala lands is the lateritic (iron rich) soil 
and has typical red color. This soil is renowned for Jackfruit and pineapple growing, and 
major supplies of these two fruits to different destinations of the country go from this tract. 
Therefore. Jackfruit and pineapple should continued to be preferred on chala land. However, 
almost all tropical fruits grow over here. So planting of other fruit species like Mango. Lichi, 
Guava. Shaddok, Sopheda, Kui (Boroi). Jalpai, Amloki, Lolkon. Kalo Jam, Kamranga, 
Chalta, Coconut etc. should be enormously encouraged. 

7.8.4 Seedling procurement  p r o g r a m  f o r  Fru i t  Species propagat ion 

In the case of  fruit tree propagation, the biggest limitation is the meager supply of quality 
seedlings for planting. The country though made commendable progress in timber speciej 
seedling production in commercial nurseries but break through is yet to be made in the fruit 
nursery sector. Better quality of fruit and early fruiting could be expected only from trees of 
grafUclonal origin. Besides, the farmers are also required to be encouraged to replace their 
existing overwhelming stock inferior fruit trees with superior varieties. But lack of adequate 
supplies of  quality fruit seedlings is the biggest limitation for achieving break through in 



quality h i t  multiplication. However, MACH project can not venture to initiate h i t  nursery 
establishment because grafting and cloning are vegetative 'propagation methods requiring 
expert hands to accomplish success, and the expertise can not be acquired by a quick shon 

training to individuals, as  is possible for timber species. Apart from the expertise aspect. 
quality mother trees for scionbudding materials are also not available in and around the 
project surrounding in the right quantity. Therefore. in order to ensure supply of quality h i t  
seedling for the project, advance arrangements through formal contracts have got to be made 
with Agriculture Extension Department and various horticulture research institutes including 
specialized research and multiplication centers in different regions of the country. 

7.9 Plantation T e c h n i q u e  

Plantation principles, techniques and timings for both high land and low land situations have 
been elaborately described in paragraph 6.4. Similarly, plantation maintenance items have 
also been covered in detail under paragraph 6.5 and 6.6. These prescriptions should be 
followed and properly applied for deriving maximum benetit from the plantation ventures. 

The best planting strategy for wetland situations is to establish plantation in the receding 
flood condition i.e.. when the water level is falling with the advent of winter season and the 
ground is rising above water. The planting time for Haor. Baor and Beel wetland situations in 
Bangladesh start ttom October and may continue up to December. This naturedependent 
plantation strategy also conveys the message for planners and implementers that planting of 
such wetlands can not be done by one go; plantation activities perforce have to proceed in 
stages as the water recedes. Planting will be done when the soil is wet so that plants do not 
suffer water stress; else painstaking watering of plants will be necessary in dry months. 

7.9.1 Planta t ion s p a c i n g  

The initial plantation spacing for timber species should be 2m x 2m. For fruit species, the 
spacing may be variable. In case of big-sized tree species like mango, litchi, jackfruit, 
tamarind, jaIpai, kalo jam, coconut etc., the spacing for single row line planting may be 8 to 
10 m, while that for orchard like block plantation should be 10m x 10m. For medium-sized 
fruit trees like guava, shaddock, star fruit, sopheda, kul etc., the spacing for block plantation 
should be 6m x 6m. 

7.10 Wetland seedling non-availability problem a n d  nursery  raising program 

The local staff presented the problem of non-availability of seedlings of wetland tree species 
in the commercial nurseries. This is of course a genuine and valid problem already discussed 
under Hail Haor plantation and nursery strategies. Of the total number of plants annually 
planted in the country, wetland species do not figure out to any countable percentage. The 
eommercial nurseries do not grow any wetland species because such species are hardly 
demanded by common pIanters. The remedy for wetland tree seedling supply problem 
therefore lies in the  MACH project taking steps to  raise its requirement of seedlings in 
its own nursery. This could be effected either by the project staff themselves 
undertaking nursery raising program under their direct contml. Alternatively, the  
participating local beneficiaries of the project may be organized to raise seedlings in 
their homestead situations, technically and financiaUy aided by MACH project, a n d  
with commitment to buy backsuch seedlings for the project plantation programs. 



8.0 PARTICIPATORY WATERSHED AND 
WETLAND MANAGEMENT APPROACH 

8.1 Rationale 
The soil and climate of Bangladesh are ideal for luxuriant plant growth. Technological 
knowledge base for plant propagation and successful plantation establishment is also 
adequately available in the country. Even the common village folks have fair knowledge 
of  plant propagation in their own situations; the rich homestead tree groves in the nooks 
and corners of the country are the manifestation of such technical know-how. 
Establishment of successful plantation from common edaphic, ecological and 
technological points of views therefore poses no insurmountable problem. But availability 
of  undisturbed tract of land for plantation establishment, and sustainability of such 
plantation fiom deliberate damage by man and his domestic animals are the real problems 
that haunts plantation programs especially on marginal public land. Many technically 
sound, financially viable, and socially desirable plantation programs in the past have 
failed due to failure to install viable sustainability mechanism. 

The goal of the MACH project has been set to promote ecologically sound management 
of the watershed and wetland resources for the sustainability of the production systems as  
well as sustainable supply of wood, f w d  and income especially to the poor of 
Bangladesh. However, sustainability of  any program involving people's welfare again 
depends largely on the active and earnest participation of the stakeholders in all stages of 
the project implementation right from the beginning of planning, through execution and 
monitoring of the implementation phases. The conceptual base of this project is to 
demonstrate the viability of  an  active community management approach to the common 
property composite watershed and floodplain resources management in Bangladesh. 
"Community," in this context, is intended to include those people dependent either 
economically or nutritionally and environmentally on the watersheds and floodplains, and 
on their products. The project emphasizes and works with poorer groups, particularly 
fisher communities in the wetland situations and freehold/leasehold landowners 
(individuals as well as organizations including tea estates, pineapple and lemon 
gardeners) in the watersheds and riparian zones as stakeholders of the system. To be 
specific, the stakeholders will include.farmers, local elite, local management committees 
and local government officials in order to make the project programs sustainable, and the 
investments worthwhile benefiting the community for whom these are meant. 

Although public roads in this country are long time managed public property whose 
ownership and control norms are defined and understood, but the non-navigable streams 
especially those draining from hilly catchments suffer ownership identity and 
effectiveness of control. The control culture therefore has to be established through 
participatory management committees at various levels and invoking benefit-sharing 
mechanisms. Participatory management approach is thus very important for bringing the 
hitherto uncontrolled public property to management control and production. 

8.2 Project  Par t ic ipants  a n d  Participatory M a n a g e m e n t  Approach 

1. Vegetation restoration activities are likely to be undertaken on the following 
categories of public and private lands: 

Stream banks (upper and middle reaches) where the envisaged riparian plantation sites on 
either bank are government property (not leased out to any individual or institution). 



HaorBeel lands (such as, block landdstream bank IanddKanda landslroad slops) w h a e  
the envisaged wetland vegetation restoration sites are public property (not leased out to 
any individual or institution). 

Sites where only stream channel belong to the State but adjoining bank lands on which 
riparian1 wetland plantations are contemplated under the project are private property (all 
types of terrain situations involved viz., upper, middle and lower reaches of streams, and 
also in the lake proper). 

Privately owned riparian or wetland situations where plantations are required to be raised 
for restoration of wetland ecosystem. 

Roadside marginal public lands (along UP, Upazila or Zila Porishad roads) offering scope for 
raising strip plantation. 
.. 
11. Plantation activities on all these five categories of land should be implemented and 

managed on participatory principles through benefit-sharing mechanism as per 
procedure detailed below: 

In the fust category lands, plantation program will be executed by organizing the local 
landless/destitute men and women into beneficiary groups who will also constitute work 
force for execution of plantation activity. The beneficiary groups will carry out plantation 
activities in return for wages according to the scale provided for in the project document 
under the guidance of RMC; the RMC being comprised of the representatives of local UP. 
local elite and those of the participating landless groups. Apart fiom the participating 
destitute groups, the other shareholders of  the proceeds from the plantation program are: 
local UP and the RMC. The benefit sharing mechanism being 15% to UP, 5% to RMC 
and 80% to the destitute group members. 

In respect of plantations on the second category lands, the same primary groups of fishers 
as constituted for floodplain fishing regulations will be involved a s  beneficiaries for the 
plantation activity as well. The benefit sharing mechanism in this case is also the same a s  
for first category i.e., 15% of benefit to UP, 5% to RMC and 80% to destitute fisher 
groups. 

For category three and four lands, the landowners on whose lands restoration plantation is 
being established, will replace the landless/destitute group of participants of the first and 
second category lands, as beneficiary of the production system. Hare, the benefit sharing 
mechanism would be: 15% to UP, 5% to RMC and 80% to participating landowners. 

In respect of category five lands (i.e., roadside tree plantations), the local UP, adjoining 
landowners and landlesddestitute beneficiary groups, preferable women members, will 
share the proceeds fiom the production system. The share of benefits to different 
participants will be 40% to beneficiary groups, 40% to the adjacent landowners and 20% 
to the local UP. 

he promised benefit to d~fferent beneficiary partners of this participatory production 
program will be guaranteed by executing formal agreements between the parties hereto. 
T o  have the force of law, all such agreements wlll be executed on 150 Taka denomination 
non-judicial stamp. Sample copies of the beneficiary agreements are enclosed as 
Appendix 5 of this report. 

High priority should be placed on community-based resource conservation and enhancement 
strategies. In each of the intervention sites, organized community groups, who are also direct 
beneficiaries of the production-sharing program, will be also directly involved in the 
implementation process which includes carrying out resource management planning, field 
execution of approved programs and close monitoring of activities. These groups take the 
form of  primary groups, supported by a number of committees comprising of the community 
members representing various organimtional levels and State organs. 



The project implementation should always attempt to incorporate indigenous knowledge and 
local capability to strengthen formalized technical and institutional assistance. Inventory of 
the local knowledge and beliefs, as gathered by MACH-CNRS through RRA during the 
participatory planning phases of the pilot project should, as far as pmctieable, continue t o  be 
followed for resource consavation and development strategy formulation in the future. 
During the participatory resource planning processes of the subsequent programs, the 
following issues should be carefully explored. 

Existing social hierarchy, including the roles of key stakeholders 

Local knowledge of, and attitudes toward rcsourcc managcmenl 

Problems and constrain& inherent to the watershed and floodplain ecosystem 

Livelihood dependence of the local community in general and vulnerable groups in 
particular, on the watershed and floodplain ecosystem. 

Possible intervention packages to enhance community welfare, including resource 
conservation and management 

Possible action plans for implementing interventions as well as for resource monitoring 

Potential for local institutional capacity building. 

8.3 Project Implementa t ion  a n d  M a n a g e m e n t  Committees 

All societies worldwide, developed or developing, admit that natural resources and 
community welfare are inherently interdependent constructs. In essence, both aspects are 
vitally important in the day-tcrday life of the surrounding community. Thus, natural resource 

management should reflect the major ecological features of an area as well as the social 
interaction with the area's resource system. This means that the community should 
simultaneously identify options and strategies for community welfare and resource 
management, and whenever possible, crave for new resource creation. The natural resource 
management options and strategies of the instant project will be based largely on the 
biophysical and socioeconomic conditions unique to the selected sites. At each of the project 
sites, resource management committees will be formed with the broader task of restoration of 
habitat and ecosystem including soil, water and fish conservation and enhancement a s  per 
guidelines contained here and also to be further developed, jointly, by the local communities 
and MACH project staff. 

Potentially, committees will be  formed at three different levels. 

i. Priman, Groups: According to the vegetation restoration intervention sites identified 
in paragraph 8.2.1 and beneficiary groups identified in paragraph 8.2.2, individual 
beneficiary groups should be formed around each specific Chara or water body or 
road. These groups would be termed as the primary groups. The primary group 
members will include the landless/destitute from within the community, the poor 
fishers, and landowners adjacent to the stream coursdroadbeeVhaor situations. 

. . 
11. Resource Monapement Committee (RMC): For each specific chara or individual water 

body or road, a separate RMC will be formed to organize and manage the envisaged 
project activities. The RMC will comprise of the representatives from each of the 
primary groups. UP, and local elite. The local UP chairman or any other member of 
the RMC unanimously elected to head the RMC, will be the head of the RMC. This 
committee will identify plausible interventions, draw up intervention plan, implement 
and monitor pr6ject activities for its own project area. RMCs are in fact the most 
important implementation bodies in the chain of committees and the rlurher of 



RMCs at each project site will be based on the size of the site and the number of 
sMlllILSj water bodies it has. 

The RMC will meet twice in a moth during peak plantation season ( i.e., fiom May- 
September in respect of watershed and riparian plantations, and Octobcr-December in 
case of wetland plantation program), while once in a month for the rest of the year. In 
thsse monthly meetings, the progress of work implementation reviewed and problems 
analyzed and sorted out at local level. Problems that can not solved at RMC or UP 
clrauman level should be referred to the Zonal Management Committee (ZMC) for 
redress. 

... 
111. P C ) :  It will be formed at the Upazila level. The 

committee members will include UPlRMC chairmen; representatives of Tea, lemon 
and pineapple growers; local elite. Ex-officio members of ZMC will include Upazila 
AC Land, Upazila Agriculture Extension Officer, Forest Officer, Cooperative Oficer, 
Engineer (LGED) and WDB Engineer. The UNO will head the ZMC. The ZMC will 
be involved in the overall planning, overseeing implementation and monitoring of 
project activities within the project area that would spread over a number of UPS. 
ZMC will also spearhead awareness-raising activities, maintain contacts with 
government departments and the union porishods to ensure sustainable management 
of the delicate watersheds and floodplain ecosystem of the area. 

The ZMC will meet once in every two months, take full stock of implementation 
progress for which the RMC will submit monthly progress report to the ZMC. The 
ZMC will monitor implementation progress, make it convenient to visit different 
project sites, if not possible by the whole body, at least by a cross section of members 
or by constituting expert sub-committees. ZMC will promptly come in of aid the 
RMC should any problem demand higher level intervention so that project 
implementation does not suffer. 

iv. All primary groups and resource management committees will be organized by 
Caritas-Bangladesh under the community development component of MACH. 
MACHCNRS will simultaneously be involved in the organization of resource 
management committees. The primary groups will be the direct recipients or 
beneficiaries of the project. All of the inputs in the fonn of training, education, credit 
(alternative income generation) and other support services will be targeted to them. 
These groups will also be involved in the planning and implementation of resource 
management activities in their respective locations. The participatory watershed and 
floodplain resource planning and management exercises will be conducted with these 
groups at the various levels. This will include the identification of problems and 
possible solutions and implementation of appropriate interventions to alleviate the 
problems. Communities will be guided through resource mapping exercises to 
identify the areas and issues that need to be addressed. They will then prioritize the 
activities and address them systematically in order to alleviate the problems. Most of 
this resource planning and management will be done by the resource management 
staff (MACH-CNRS staff) with the assistance of community development staff 
(MACH-Caritas) at the field level. 

v. During the community planning meetings. the following basic issues will be 
discussed with the aim of building a consensus for the project interventions. 

Is there a consensus about the identified issues (do all of the stakeholders of the 
area consider it to be a problem)? Are local resource userlowner groups interested 
in the identified project activities? 

Are the proposed rehabilitation measures acceptable to resource usertowner 
groups? 

Would the proposed intervention bring benefits to the usertowner groups? 



Would the activities exacerbate cconomic inequities/ increase social conflicts? 
Who are the principal beneficiaries of the project (in particular, what impact will 
the project have on the poorer sections of the society)? 

How will the project effect women and how will they be involved in the various 
phases of project design, implementation and development? 

8.4 Communi ty  Moni to r ing  

One of the key aspects of development projects is the monitoring of changes in indicators 
induced by the project interventions. Docu'mentation of these changes is equally important. 
The MACH project places due emphasis on monitoring and database development. It 
considers these elements are critical to basic program planning. T o  ensure that it occurs. 
MACH will incorporate community monitoring with which the community can take the major 
role in designing and implementing the project. The resource management staff, jointly with 
each community, will develop a customized monitoring program. This process ensures that 
the communities, themselves, decide on the indicators to be monitored in order to determine 
changes in resource quality and quantity alongside the impact these changes have on their 
livelihood security. Additionally it will ensure that management committees will be able to 
sustainably monitor their watershed and wetland resource after completion of the program. 

8.5 G e n d e r  Considerations 

Like other developing countries, in rural Bangladesh societies also, the daily activities of 
poorer women are based on micro-level natural resources. Thus, they constitute a major 
stakeholder group. Moreover, their activities lead to better health care of family members and 
overall family well being. 

The participation ofwomen in the project planning implementation, and monitoring processes 
is expected to manifest through the following measures: 

Women will be involved in resource inventory and project planning meetings at each site 

Women will be involved in resource enhancement/rehabilitation activities. and in their 
conservation. 

Women will panicipate in increasing levels in conservation training sessions and 
workshops. 

Women will become involved in the resource-monitoring program. 

Capable and enthusiastic female members will be developed as conservation educators 

Approximately 25% of all primary group members should be women. 

8.6 Conservat ion Educat ion a n d  Informat ion Dissemination 

Awareness among the target community and other stakeholder groups regarding the 
com~lexih,  of the watershed and flood~iain ecosystem is insufficient. There is also a lack of 
understanhing among the stakeholders ;egardingiheir role in the management and protection 
of the resource base. Awareness-building activities at the local and national levels to stimulate 
policy reform and advocacy toward community-based management of floodplain resources 
emphasized in the original project should therefore continue. The awareness program will be 
held at the local and national levels in the form of workshops, awareness-raising sessions for 
the gardeners, fishers, fanners and other users-including school children, teachers and Upazila 
council members as well as  national-level planners and policy makers. The project will 



highlight the overall production systems and system linkages, existing problems and threats, 
project achievements, potential directions and the role of the stakeholders in sustaining 
watershed and floodplain ecosystems management. 

8.7 Policy Advocacy 
Most of the lemon and pineapple garden lands are government Khas lands leased out to 
cultivators on an a ~ u a l  or periodic lease basis. That means, these leases are subject to 
renewal, and the State Government reserves the rights to renew or cancel the lease. In view of  
the great difficulty of getting land for riparian plantation and wctland vegetation restoration 
program, both being national priority restoration program, the GOB should be approached to 
review their land leasing policy especially in the watershed and Haor/Beel areas. GOB should 
be advised not to lease out any land within lOOm of the stream bank in the watersheds and 
preserve these sites as protected areas for soil and water conservation purpose; rather notify 
the areas to be so in the official gazette to guarantee their misuse at any time. In respect of 
State owned watershed lands, the lease conditions should also incorporate terms and 
conditions regulating cultivation practices prohibiting all forms of 'across the contour' 
cultivation and the compulsion of undertaking soil and water conservation measures by the 
lessees. In respect of Haormeel lands, reasonable blocks of Khas lands that are of poor 
quality and not considered highly productive for rice crop cultivation, should be excluded 
from the purview ofannual or periodic lease, and allocated for wetland vegetation restoration 
program. 

9.0 General Recommendation 

9.1 Forestry Professional Staff to Perform Plantation Activities 

Forestry is admittedly a professional field of applied science. Everywhere in the world, 
nations entrust their forestry jobs to be taken good care of by forestry professionals, 
specialized in the science and art of forest estate management. Organized tree plantations, 
whether on enterprise or national level, whether for production or protection or research 
purpose, should always be done by professional Foresters who possess the requisite 
knowledge and expertise of the discipline. 

In the instant case, the vegetation restoration activit~es envisaged in the original MACH 
project, the subsequent Participatory Pilot project and the current extended MACH project 
programs are jobs of more intricate nature than ordinary forestry management and 
development activities. These vegetation restoration programs are intended for areas that 
once upon a time had been tree covered areas but since denuded or badly degenerated by 
human interference. This means, vegetation restoration activities envisaged for the Hail Haor. 
Turag-Bongnhi and Malejee-Kongsha river basin watersheds and aquatic zones are much 
more tougher and challenging jobs demanding in-depth professional wisdom and skills to 
successfully overcome the edaphic and social adversities obtaining in the project sites. The 
job specifications and work perspectives demand that forestry professionals with working 
experience in similar tracts should be included in the inner core of the CNRS, Caritas, and 
MACH program staffing. Very recently one individual with Forestry academic background is 
learnt to be appointed in theCNRS. This is a healthy sign and the efforts should continue. 

All the above organizations should however assess their need for Forestry professionals, 
create adequate positions of such Forestry Professionals in their organizational staffing 
pattern. and recruit experienced incumbents in these positions to strengthen the organizations 
so as  to better perform and accomplish higher success standard. 



9.2 T r a i n i n g  of NGO Staff and Project Participants in Nursery and 
Plantation Activities 1 

The CNRS and Caritas field staff, currently assigned with implementation of plantation 
works, do not have forestry background or appropriate training on seedling raising, plantation 
stablishment and upkeep. These are professional jobs and certainly cannot be accomplished 
skillfully by any individual without appropriate training. Most of the staff members do not 
have biological or even natural science academic background but doing plantation jobs. This 
could not be a desirable mechanism for implementing a professional job. 

' As recommended under paragraph 8.1 above, the ideal arrangement should be to have 
requisite number of regular Forestry Professionals in the CNRS and Caritas organizational 
staffing pattern to professionally carryout nursery raising, plantation establishment and 
maintenance jobs. However, as a quick f ix to tide over the existing emergency situations, it is 
recommended that the NGO staff currently engaged for implementing plantation and nursery 
program should be given a 2-3 days intensive training on theoretical background and 
practical demonstration about these activities. Professionally sound trainer should conduct 
the training. The quicker such training is organized, the better it would be for the project so 
that the staff could confidently undertake implementation ofthe jobs entrusted to them. Some 
of the smarter individuals from amongst the beneficiary group members of the project 
participants may also be trained up in nursery and plantation techniques along with NGO 
staff so that they could execute the jobs in the community nursery and plantation groves, and 
better perform. 

9.3 Development of Mokosh Beel as a Demonstration Model of 

Ideally Managed Aquatic Ecosystem 

The Mokosh Becl is an aquatic ecosystem situated in close contact with its watershed and in 
that context, an ideal site for studying floodplain and watershed interactions. The site is very 
close to Dhaka. the capital city of Bangladesh. The site is also well communicated by all 
weather road system and takes hardly 45 minutes to an hour to reach the spot. Often important 
visitors from home and abroad express their desire to see and appreciate ideally managed 
wetlands that are in excellent harmony with their watersheds. But such visitors have serious 
time constraints to visit distantly located project sites although the distant projects might have 
accomplishment outstanding success in all aspects of management. The visitors would 
however be prepared to make a quick dash if a typical site is available close by Dhaka and 
could be negotiated in about half-a- day's trip. This strategic necessity warrant development 
of a typical aquatic ecosystem management project close to Dhaka to exemplify the 
imagination of an organization and demonstrate its capability to do the required job 
professionally. Such an idea is definitely worth implementing by an organization that works 
in this field. and also for the people who are desirous of extending helping hands towards 
similar programs by appreciating demonstration of works already done. I n  true spirit, such 
close by demonstration site is mutually beneficial for the donors and recipients and for the 
policy makers as well. 

I t  is, therefore, recommended that MACH-CNRS should prepare a special all embracing 
project for Mokosh Beel and make best endeavors to develop it into a model demonstration 
site of aquatic ecosystem management that, has superbly taken good care of all aspects of 
wetland and watershed management problems in conformity with text book models but 
tailored to suit local needs. 



10.0 A GUIDELINE ON NURSERY' DEVELOPMENT 

10.1 Introduction 

Raising successful plantation is squarely dependent on good nursery stock. This is true 
from theoretical points of views as well as  from practical considerations. With other 
factors remaining uniform, the quality of nursery stock used for initial plantation 
establishment makes tremendous difference in both qualitative and qualitative success, 
and subsequent growth initiation pattern of plants in a plantation. 

Best plantation result with species-mix planned for and biodiversity desired, and with 
seedlings of specified height and health requirements could be accomplished only when 
the project develops its own nursery stock with advance planning, and establish such 
nurseries in close proximity of the proposed plantation site. This is necessary to avoid the 
risk of injuries and casualty to seedlings that is otherwise inevitable in case of long 
distance transportation and repeated handling. 

In the context of Bangladesh, a country with the highest population density in the world, 
the best success with plantation program on highly disturbed public land situations like 
road sides, canal banks and common prperty wetlands is accomplished when saplings 
beyond the ordinary damage reach of cattle and human beings are used as planting 
material. The MACH project plantation program on such lands should therefore adopt the 
strategy of planting taller seedlings (of man height) for achieving surer success by 
withstanding ordeals of reckless treatment to marginal public lands otherwise termed as 
'no man's property'. But tall seedlings of such specification and of the right species-mix 
are not ordinarily available in the commercial nurseries. Apart from the non-availability 
factor, the taller seedlings are also more prone to damage in course of long distance 
transportation and repeated handling. These vulnerability perspectives warrant production 
of specified planting stock by the project implementing agency as close to the plantation 
site as possible so that right species-mix of right specifications are available in right time, 
and long distance transportation with too many handling are avoided. 

Apart k o m  the technical and strategic advantages of having project's own nursery. 
established close to the plantation site, such program is also financially attractive on two , 

accounts. Firstly, it is cost effective for the project as seedling cost is not likely to exceed 
Taka five per plant whereas the purchase cost of such seedling would be no less than 
Taka fifteen. Additional advantage of close by nursery being safety from high mortality 
and avoidance of poor plantation success that might ensue from long distance haulage. 
Secondly, the nursery program when executed through project participants is an attractive 
self-employment business for them, practicable at homestead situations on marginal 
homestead lands. Nursery is also not a very high-tech cultivation activity and as such, the 
rural farming community with appropriate training and practical demonstrations could 
acquire the an of the trade. 

The above pragmatic considerations being taken in to purview, the MACH project should 
adopt the policy of establishing its own nursery close to its plantation sites as  a program 
either directly implemented by the project staff or executed through the project 
beneficiary groups or Resource Management Committee (RMC). If the latter courses are 
pursued, it will promote rural sew-employment and help technology transfer to remote 
rural areas with opportunities and scope created for continuance of rural nursery program 
in the future also when the project will not be there. 



10.2 Rationale for nursery Establishment. 

The venue of MACH project tree plantation program is the rural public roads, canal banks 
or wetlands frequented by heavy trafic of human beings and their domestic animals. The 
plantation venue is thus highly disturbed situations. Preventing cattle movement on 
plantation road or canal bank and wetlands is an absurd proposition because the roads are 
used by people as passage to reach their distant agricultural fields or traveling to and from 
market places with cattle head. At times of floods, the roads and embankments may be the 
only high enough places in a locality for shelter of man and their animals. Further more, 
because of the scarcity of pastureland in the country, people traditionally use roadside, 
canal banks and wetlands (in dry season) as community-grazing grounds for stray canle 
grazing. Securing grater success in any tree plantation effort especially on busy public 
places like the project sites, therefore, call for adopting a technical solution to the social 
problem rather than administrative or stringent policing strategy. That implies planting of 
bigger seedlings with their tender foliage beyond the ordinary damage reach of canle and 
human beings at the time of plantation establishment. This objective is best accomplished 
when seedlings of above man height (2 m and above) are planted on such busy public 
places. But seedlings of these specifications are not available in the required quantity and 
quality in the open market. 

Tree species that are biologically and physiologically feasible for growing in Haor and 
riverlstream (Chara) bank situations, and also effective for bank protectioderosion 
control, are not usually high quality timber species. Naturally timber of such species have 
poor market value and as such people ordinarily show little interest to plant such trees in 
their private land. For this reason, commercial nurseries commonly do not produce 
seedlings of these typical wetland species. Consequently, species suitable for growing in 
MACH project plantation areas can not be procured from the commercial nurseries. If  
plantations of biologically feasible species for wetland in the required scale and 
specifications are to be successfully established, project nursery program is a prerequisite. 

Wetland tree species being slow in growth, production of seedlings of man height 
standard calls for raising seedlings in the nursery a year or two prior to the actual date of 
planting. Bigger seedling production also necessitates raising of seedling in big sized pots 
so that proper root development takes place and root : shoot ratio for healthy growth and 
plant stability is maintained, harmful root coiling does not take place and injury to roots 
through uprooting and transportation is safeguarded eventually ensuring greater success 
with plantation program. Commercial nurseries are not tuned to the production of such 
quality seedlings. This necessitates establishment of project's own nursery to produce its 
planting stuff. 

MACH project recognized the need for community-based approach to aquatic resource 
management. The project implementation strategy therefore accepted the policy of 
people's direct participation in program options and their execution, and in sharing of 
benefits accruing from the project. Establishment of tree plantation in strategic locations 
both as ecosystem rehabilitation contrivance as  well as  building new resource for the 
beneficiaries is a discrete program component of the MACH project. In that pursuit, 
setting up nursery is an important prerequisite for successli~l plantation raising especially 
in the context of ready non-availability of typical wetland tree species saplings in the 
open market. Nursery training and skill endowment to project beneficiaries will prompt 
the project in its immediate tree plantation program implementation but more importantly. 
will help the participating local community to go for self-employment nursery business 
which is now vay much lacking in the Sylhet region as a whole. 



10.3 Selection o f  Nursery Site: Site Cr i ter ia  

Nursery should be as close to the planting site as possible. This would make thc dclivcry 
and transport o f  seedling easier and cheaper, and reduce the risk o f  damage to seedlings 
due to transportation hazards and carelas handling. 

Nursery site should be easily accessible by common transportation route (land and / or 
water), in all weather for transportation o f  nursery materials and seedlings, to and from 
the nursery. 

Nursery should be located where abundant wntcr supply is available throughout the ywr. 
Source o f  water could be river/strenm. pondltank. irrigation channel. tube well etc. I f  
cxistinp wntcr supply sourcc i s  obscnt but dcvclopmcnt o f  water supply sokrrce pose no 
problem by sinking tube wells, dam~ning cannl, extending wntcr supply line etc, such spot 
may also stand suitable for selection as nursery site. Nursery must not be established in a 
place without ensuring regular water supply source. 

The area o f  nursery must be large enough to accommodate the number o f  seedlings 
planned for raising in a given year. If designed to be a permanent nursery, the site should 
have enough space for accommodating at least 3 years anticipated seedling production 
stock. 

The area should be level ground or gently rolling, well drained and not flooded nor water 
logged at any time o f  the year. 

Space needed for a nursery site should be computed from the following calculation: 

a). The number o f  seedling that can be accommodated in  one square meter o f  seed 

bed i s  as follows: 

( i) Polred seedlings 

p O t e  R Seedlinas/sq. m 110 sa. ft) 

10cmx 15cm 225 

15cmx25cm 100 

25 cm x 30 cm 36 

( ii) Bare roo1 seedling in seed bed: 

Post size # Seedlings/Sa. m (10 sq. A) 

5 c m x 5 c m  400 

5cmx  lOcm 200 

10 cm x 10 cm 100 

b). Additional space should be added to the above mentioned area calculation to 

accommodated for roads, pathways, drainage channels, and that comes almost 

equal to the area needed for seedling production. 

c). Space for watcher / caretaker shed, oftice, quarter etc. have to be added 

which calculates roughly to 10% ofthe total o f  11.3.6 and 11.3.6 

Emm~le o f  area calcula~ion for nurserv soace: 



Seedling to be raised = 50,000 #. in 15 cm x 25 crn sized ploypots. 

i). Area needed for pot bed = 50,000 seedlings = 1388.89 rn' = say, 1389 m' 

36 seedlings / sq. m. 

ii). Area of paths. roads, drains etc. (Approx. equal 10 nurscry arca) = 1389 in' 

iii). Sub-total of arm necdcd for sccdling . I -  pi~tll 7 2778 111' 

iv). Add space for sheds, of icc  ctc. (10% 2778 sq. m) = 278 m' 

v). Total area needed = 2778 + 278 = 3056 rn2 say 3 100 rn' 

4. Soil Chorocteristics: The soil is fertile, sandy loam to loam, and p" 5.5 to 7.5. 
However, if only potted seedlings will be raised, than nursery ground soil may be of 
lower fertility. Fertile soil from outside may be brought but an adequate source of 
good pottingsoil should be available nearby. 

10.4 PREPARATION AND LAYOUT OF NURSERY 

Site preparation: 

Clear all vegetation viz., trees, shrubs and grasses; uproot all stumps of trees; clean 
ground of stones, roots etc. especially if occurring in the seedling growing ground. 

Fill-up depressions and level mounds. Level the whole nursery ground by dressing. 

Bed layout: 

In the nursery, seedlings are raised in elevated beds to protect them from inundation 
should heavy rainhll occur and cause temporary inundation. Beds are usually raised 
about 15 to 20 cm from the general ground level of the nursery site. 

For nurseries located on level ground, beds should be laid out in East-West directions to 
provide the seedlings uniform exposure to sunlight throughout the day length. For 
convenience of working, in Bangladesh, the usual bed size is 1.2 m x 12.2 m (4 ft. x 40 
R.). The length of bed may however be less than 12.2 m according to the availability of 
space for bed layout. 

On sloping lands, orient the beds along the contours. However, the northern hilly aspect 
should be avoided as a nursery site because in most part of the day, it remains shaded. 

If the nursery is a big one, divide the growing area into blocks, each block containing 10- 
I2 beds. Number each block and also beds in a block for identification and record 
maintenance. 

Provide 40-50 cm space in between two successive nursery beds to function as walking 
trails for bed maintenance as  well as to drain out runoff from the nursery surface. 

Construct drainage canal at least 30 cm wide x 30 cm deep at both sides of the nursery 
innu  pathwaysfroads all along their length to quickly drain out rain water outside the 
nursery. 

10.5 Preparation of Seedbeds and Transplant Beds 
Cultivate seedbed with a spade or hoe to a depth of 20-30 cm. Break up lumps of soil, 
pulverize, and level the surface. Sort out and remove all roots, grasqes, -nd stones. 



Raise the seedbed level by about 15-20 cnl by adding topsoil dug from patl~ways and 
drainage canals. 

Construct a border framc, called cdging, all s r o u ~ ~ d  thc nurscry bcd lo kccp thc soil 
eroding from the raised bed. Bed edging could be done by fixing bamboo slats, wooden 
planks or bricks fixed vertically along the edge. 

To improve soil fertility, add compost or pulverized cowdung at thc rate of  I m' (35 cfl) 
compost or decomposed cowdung per 10 m1 of bcd. lncorporatc thc cotnposl/cowdung 
into the soil by turning over the soil again and again hcfore lcvcling. Also apply 0.75 kg 
TSP and 0.75 kg MP fcrtilizcr pcr 10 ni' ofsccdbcd. 

10.6 Preparation of Potted Seedling Beds (for seedlings stacking) 

Construct bordering frame 15-20 cm high all around the nursery bed of the specified size 
(1.2m x 12.2 m) . This could be accomplished with bamboo slats, bamboo tubes, bricks. 
wooden planks, or poles etc. to keep the pots from toppling down. This is also called 
edging. 

Raise the bed level by the same height as the bordering frame (15-20 cm) by adding 
topsoil dug from pathways and drainage canals. Then level the bed surface to provide a 
level ground for stacking the pots and make it ready for reception of  the pots. 

10.7 Protective Fencing Around Nursery: 
Fencing around the nursery center is a must to save the seedling from stray cattle and other 
animal grazing damage. Construct a fence around the nursery, particularly the seedling 
growing area. This could be done with bamboo slats, reeds, thorny bushes in case of 
temporary nursery, and with barbed wire or pucca brick walling for permanent nursery. 

10.8 Seed and Seedling Production Technology 
Importance of good quality seed 

i. Trees are usually produced from seeds, either planted or naturally sown. A prerequisite 
of any planting program therefore is an adequate supply of quality seeds: quatity from 
seed soundness as  well as  genetic origin points of views. The higher the quality of the 
seeds: 

the greater the number of good quality seedlings produced; 

the higher the survival and the faster the growth of the plantations; and 

the better the quality of  the trees produced. 

ii. Good quali@ seeds: 

are full, firm and comparatively large, and of good shape, color and lusture; 

have a high percentage germination; and 

come from good quality mother trees. Straight and vigorous trees usually come 
from seeds collected from straight and vigorously growing trees, while stunted, 
cooked or malformed trees will produce trees of  similar characteristics. Seed 
collection from the latter groups of mother trees to be avoided. 

Source of Good Seed 

Seed orchar&: These arc special plantations established only for seed production purposes; 
the planting materials came from ''PIUS" trees or trees with outstanding characteristics such as 
fast growth, straight and cylindrical stems, resistant to pest and diseases, etc. AS much as 



possible, seeds produced by the orchards should be collected and used for nursery raising or 
direct sowing in plantations. 

SeedStonds: These are existing plnntations or natural forests of not less than 5 ha area in 
which most of the tree exhibit above average growth characteristics. Inferior trees are 
thinned out, to provide remaining trees with more space for higher seed production. These 
stands generally produee larger quantity and satisfactory quality seeds. 

Plus Trees: "Plus" trees are individuals or trees selected in a stand for their outstanding 
characteristics such as fast growth, straight and cylindrical stem form, good branching 
habits and natural pruning , free from pests and diseases etc. For a large scale-planting 
program, it would be difficult and expensive to collect seeds from '>plus" trees as they are 
usually scattered all over the plantationslforest. Moreover, the quantum of seeds produced 
will not be sufficient. 

Ofher Seed Sources: Seeds may also be collected from sources other than the natural 
forests and forest plantation viz., from roadside plantations, tea gardens, parks and urban 
ornamental plantations homestead groves, etc. When collecting seeds from these sources, 
collection should be made only from trees with: 

+ above average diameter and height growth; 

+ generally straight, cylindrical stems, horizontal branching habits and 

good natural pruning qualities; 

+ no apparent pest and disease attack; 

+ away from poor trees of the same species to eliminate scope for cross- 

breeding with poorer quality trees; 

+ mature, seed bearing tree. 

Imported Seeds: Seeds may be imported from foreign countries for propagation of highly 
valued plants. Before importing, credibility o f  the supplier must be known. Order just 
enough quantity needed. Insist on certitied seeds only. 

Seed Collection Time. 

a. Importon/ points 10 consider: 

i) Collect seeds when they are mature. Immature seeds have low or no 
germination capacity, and will not keep well in storage, rather have every 
chance of decaying and damage in storage. 

ii) The first and last fruit/qeed fraction of a tree to mature or fall, are usually 
defective and of poor quality. Such fruit/seed fraction should be discarded. 
The middle fraction should be collected and used. 

b. Judgingf?ui//seed mo/uri@: 

i). Mature seeds are firm and hard, not soft and milky. Examine a few seeds by cutting. 

ii). Fruits become dry when mature. Example: Pod of legumes, capsules of eucalyptus and 
mahogany, and h i t  of  teak. 

iii). Fleshy h i t s  become soft when ripe. Example: Fruits of gamar, chapalish. Jackfiuit, 
mango, kadam, p v a .  

iv). F ~ i t s  as they mature or ripe change in color. The color change is generally from green 
to brown. yellow, and pink. red or black. Color transformation of some important tree 
species is indicated below. 



Example: Gammar-green to yellow; Acacia species-green lo  brown; Hijal, Koroch 
and Arjun - green to grayish black; Koroi-copper color to maroon; Mango - green lo 
yellow; Kadam - green to yellow. 

SEED CALENDER 



Methods of Seed Collection 

Seed collection from [he ground : This is the recommended method for species whose 
'uits do not open-up (dehisce) and scatter the sccds ovcr wide areas. Examples are: Teak, 
Garjan, Dhakijam, and species with fleshy fruits like Chapalish and Kadam. Seed 
collection from ground is best done the following way: 

+first clear the ground of grasses, shrubs, small trccs, and othcr dcbris; 

+discard seedsor fruits that fall first; 

+collect 4 s  daily; 

+discard small or infested seedslfruits. 

Collection from standing trees: This is recommended for species with small seeds 
contained in pods (legumes), capsules (Jarul, Mahogany, Chikrassi, Eucalypts), cones 
(Jhau, pines) that dehisce when mature and scatter the seeds over wide areas, and are lost 
in the process. Such seeds are collected directly from trees by harvesting fruit in the 
following manner: 

+climbing the tree; 

, +use of  long poles with knives or pruning saws attached at the end; 

+use of pole pruners; 

+use oftree cycles. 

Seed Ex t rac t ion  a n d  Processing 

Seeds t h a t  are sown as whole fruits - like Hijal, Koroch, Arjun, Borun, teak, garjan, sal, 
and other Dipterocarps species. In the case of teak fruit which contains up to 5 seeds, 
individual seeds can be removed by cracking the hard shell w-ith a nutcracker. This is 
laborious and in practice, the whole fruit is sown. However, if quality seeds are in short 
supply, cracking of hard shell and picking o f  seeds just before sowing are advisable. 
Extracted teak seeds have very short period of viability (4-7 days) and must be sown 
immediately after extraction. 

Fruits  which open when dry: Fruits of  jaml, chikrassy, eucalyptus, toon, mahogany, 
ipil-ipil, koroi, akashmoni, mangium, babul,etc. belong to such category. Such fruits are 
spread in thin layers over dry surface such as  concrete, bamboo mats, canvas or boards 
and dried under the sun for 1-2 days or until fruit opens releasing the seeds. Mild 
thrashing may be done and seeds cleaned by screeninglsieving and winnowing. 

Pods tha t  d o  not open easily: like those of  rain tree and pynkado. Pods dried under the 
sun and mild beating done to open up pods and seeds then picked individually. Seeds will 
require further air-drying. 

Fleshy fruits with large seeds - such as  dhakijam, gamar and chapalish. Extract seeds 
immediately after collection. Soak fleshy fruits in water for 1-2 days, then separate seeds 
from pulp by maceration, clean wash. Air dry seeds. 

Fleshy fruits with fine seeds --- like kadam. Outer portion of fruit containing fine seeds 
is rubbed lightly against '/I inch wire mesh. Macerate pulp with seeds over 1/16 inch 
screen in container filled with water. Seeds sink to the bottom while fine pulp floats. 
Drain out water and pulp, then collect seeds, clean by washing, and air dry. 



Seed Storage 
Seeds, which cannot be stored and must be sown immediately ape? collection: 
Recalcitrant seeds or seeds which retain their viability only at high moisture content. 
Examples are chpalish, garjan, sal, telsur, chikrassi, champa, and dhakijam, pitali, borun, 
jack fruit, mango, jam. 

Seeds with hard seed coat and normally low moisture content: 

t Immediately aAer drying, put the seeds in airtight containers and store in cool, d y  

place. 

t For longer storage of more than six months, keep seeds in airtight container, and 

when possible, in cold storage. 

Seed Viability 
Cutting Test: Pick at random, 4-5 lots of seed samples, 50-100 seeds/lot. Cut seeds and 
examine kernel. Good seed is full, firm and sweet smelling. Bad seed is shriveled, wormy, 
and rancid, the embryo itself may be withered. 

Floatation method: Put sample of seeds in water. Good seeds usually sink while empty 
and defective ones will float. This is an empirical method and will generally give an over 
estimate of germination. So provide adequate extra allowance while sowing such seed. 

Germination Test: Pick seed samples and germinate seeds in seedflats/trays. Count 
number of seeds that germinate daily until germination is completed. This is the most 
reliable metho4 and should be done just before regular sowing in nursery bedpots. 

Seed Treatment to Hasten Germination 
Soaking in normal Water: Seeds are soaked in cold water overnight (I2 hours) or up to 
48 hours to soften the seed coat and allow the seeds to imbibe water. Often used for 
hardcoat seeds of legumes like koroi, rain tree, babla etc. . pines, gammar, etc. 

Hot water treatment: For hard-coated seeds like ipil-ipil, akashmoni, mangium and 
other leguminous species, boil water in a pot and when bubbling, take off from hearth, put 
the seed in  hot water, leave immersed for 8-10 minutes, decant the hot water and wait 
over night, sow on the following day. 

Nicking: Nicking means cutting the testa or seed covering from the apex just enough to 
expose a small portion of the cotyledon. Generally used for large seeded species like 
mango. A special nicking procedure has been developed for seeds of cane. Removal of 
hilar cover hastens the process of germination. 

Burying the seeds in the ground: This technique also known as the Pit Process is 
widely used for teak seed treatment. A pit is dug about 50-60 cm deep and I meter square 
and filled with water. When the water is drained down through percolation. the sides of 
the pit are- lined with teak leaves. The seeds are first soaked in outside situations (in pond 
or tank or canal) for 48 hours, then placed into the pit in thick layers, 10-15 cm deep, 
separated by 2-3 l a y m  of teak leaves, and finally covered with 20 cm of soil. Bamboo 
pipes with drainage holes at different layers are laid out for watering from outside. The 
seeds are watered daily through the bamboo pipes to keep them just moist and facilitate 
microbial activity. and after 10-15 days, seeds start dehiscing hard testa whep they are 
removed and sown in nursery bed or pots. 



Seed Sowing in Nursery 
Seed Sowing Schedule: 

+First determine germination capacity as explained in section 9.8. This is important 

to determine how much seed will be sown. 

+Schedule the sowing in accordance with planting, providing optimum time to 

produce well conditioned seedlings with well hardened and strong stems, and 

fibrous root systems. 

' Seed Sowing Methods 

i. Sowing in germination (rays, seedflats o r  seed bores: This method is 
recommended for germination of fine seeds like Kadam and eucalyptus. Perforated 
plastic trays of various sizes and shapes, which are cheap and available in local 
market, can be used: 

+Line the sides and bottom of the tray with 2-3 layers of old newspaper (printed on 
newsprint), or a single layer of perforated plastic sheet. 

+Fill the tray with a mixture of sand and topsoil, sterilized by high temperature 
heating, and level the surface. Water the germination medium to saturation and allow 
to drain. 

+Place seeds in a coffee bottle with holes punched in the lid. Add fine dry sand 
equivalent to 2-3 timer the volume of seeds, and mix thoroughly. 

+Sprinkle the sandfseed mixture evenly over the germination media in the tray, 

+Water by sub-irrigation i.e., submerge the germination tray to about 3/4* depth of 
the soil in the tray, and allow water to rise to the surface by soaking (capillary action). 
Then return the tray to the germination shed. 

iii Sowing directly in pots: 

+This technique is used for bigger seeds with at least 50% germination capacity. 

+Number of seeds sown per pot are as follows: 

No. of seeds I ~ o t  % germination 

2 80% or higher 

3 60-80% 

4-5 50-60% 

+Water pots thoroughly before seed sowing so that pot soil is fully saturated. 

+Place seeds on the surface of the poned soil and press down with fingertip or stick 
up to a depth approximately equal to the seed diameterlthicknss. Cover seed with 
soil. 

+Water once or twice a day to keep the soil moist but not wet. Use sprinkler with tine 
sprays. If too wet. fungus may development may take place and seed damaged. 

+Provide over head shade until germination is complete. 

+Thin out excess seedling from each pot when seedlings are 10-15 cm high. If scope 
exists, q l a n t  thinned out seedling in new pots. 

+Sow small amount of seeds in trays, boxes, or seedbeds for filling up vacant pots 
should pooi germination take place.and some pots are vacant. 



Sowing in seedbeds for transplanting: 

Pulverize soils of seedbeds by breaking clods and level the surface after cultivation. 

Water the beds thoroughly before sowing. 

Broadcast seeds evenly on the bed surface. Thump seeds lightly with a flat board after 
which cover the seeds with a thin layer of soil. (Note: fine seeds of Kadam and 
Eucalyptus need not be covered) 

Another way is to sow the seeds in drills or furrows: Make furrows about 2-3 cm wide, 2- 
3 cm deep, and 5-10 cm apart. Then sow the seeds in the furrow. tirm them down with 
piece of wood and cover with finc sand or soil. 

Provide over head shade until germination and pricking out is completed. 

Water once or twice daily as required, but do not make it wet. 

Sowing in seedbeds for bare-root plants/stump seedlings 

Pulverize and level surface after deep cultivation to 20-25cm depth. 

Water seedbed thoroughly. 

Sow the seeds at desired spacing, 1-3 seeds per spot depending on seed germination 
capacity or evenly broadcast. Seeds may be sown in drills of 2-3cm deep and 2-3cm wide. 

Fill-up vacant spots with excess seedlings from other pots, or those germinated 
simultaneously for the purpose or from spots where dense germination took place. 

Provide overhead shade until germination is completed. 

Water once daily preferably in the evening 

Pricking Out  Seedlings for Transplanting 

This is done when seeds are germinated in germination trays or seed beds. The operation 
is carried out as soon as  practicable aRer the seed germination is completed. In general, 
seedlings are ready for pricking when the cotyledons have dropped off or 4-6 primary 
leaves have emerged. 

Water the seed tray or germination bed well before pricking outllifting of the seedlings. 
Carefully uproot the seedling using a dibbling stick s o  that its roots are not torn or 
injured. Each seedling is gently handled by holding leaf, never by the stem. 

Transfer the prick out seedlings, one at a time, in a small container (cup or coconut shell), 
half filled with water so that the seedlings will not dry out. About 15-20 seedlings should 
be uprooted at one time and then transferred to the pot or transplant beds following steps 
mentioned in 8.12.4. 

Water pots or transplanted beds before pricking out seedlings from tray or seedbed. Use a 
dibbling stick, make a hole large enough in the center to accommodate the roots of the 
pricked out seedling. 

Place roots of the seedlings in the hole, making sure that roots are not bent or coiled. 

Carefully press the soil firmly around the roots with the index finger, making sure that the 
root collar is in level with the bed surface. 

Pour a little water to ensure that no air pockets are I& around the roots of transplants. 



Pricking should be carried out under shade, preferably in the evening. The transplant beds 
, or,pots should be sha44ded over head before pricking outttransplanting. 

10.9 Raising Potted Seedlings 

Rationale: The Use of polyethylene pots for raising potted seedlings has revolutionized plant 
nursery raising throughout the world especially as a technique for transplanting delicate plant 
species that do not tolerate transplantation shock. Plants raised in polypots when carefully 
transplanted do not feel disturbed and survive as if nothing has happened to it. 

Good Potting Soil Mixture A good poning soil should have good drainage and aeration, 
adequate water holding capacity, fertile, free from soil-borne pests and pathogens. The 
mixtures could be readily and cheaply available.. A satisfactory poning soil used in 
Bangladesh should consist of the following: 

3 parts fertile topsoil (sandy loam or loam) 

1 parts decomposed cow dung or compost 

1.5 kg of chemical fertilizer (0.75 kg TSP and 0.75kg MP) per cu.m (35 cft.) of soil 
mixture. 

Mix the above ingredients together very intimately and make a heap. Excavate the heap at the 
base from one side to make a new heap. Always pass the soil t o  the apex of the new heap. 
Repeat this process of mixing at least 3 times. This potting soil may be used immediately. 
Better result is obtained if stored in heap under shade for a month or two when microbial 
activity quickly transform the soil nutrients in the available form for plants. This process of 
heaping soil in shade for nutrient metamorphosis is called Soil Maturing. 

CoUection of Good Potting Soil: 
The best soil for pot nursery is an organic matter-rich loamy soil. Such soil could be procured 
from the top 10-15cm depth of fertile farming lands, forest floor, alluvial deposits along 
riverbanks, beds ofderelict pondsttanks etc. If on touch the soil gives the feeling of more sand 
it. certain proportion of clayey soil may be added to improve its texture. Likewise, if the soil is 
heavily clayey, certain proportions of sand may be added to improve its texture and porosity. 

Volume Requirements of Potting Soil: 

u e  Total soil voV100 ~ o t s  

10 cm x lScm 0.050 cu cm 5.00 cm3 

1 5 c m x 2 5 c m  0 . 1 8 8 ~ ~  m 18.87 cm3 

Pot Filling and Stacking of Pots on Beds 

Punch 6-10 drainage holes/weep holes, about 3 cm from the bottom of the polypots in 
the upward direction, in 2-3 layers at 5-6 cm intervals. This could be done using an 
of ice  puncher. However, pots with drainage holes of desired specifications may be 
ordaed to the suppliers. 

Fill polypots with dry potting media; filling to be done in three installment: each time 
filling i n d  depth and compacted by dodging on the ground. A funnel fashioned from 
bamboo or made o f  metal sheet may be used for quick filling job. 



B Add more soil to fill up to the brim of the bag toaccount for subsequent senling, 

Stack the earth filled polypots in pot beds. Space requirement is about 225 pots/m2 for 
pot size lOcm xl5cm, 100 pots/~~~2 for pot sizc IS CIII x 25cm rind 36 pots/ n ~ '  for pot 
size 25cmx30cm. Construct border hameledging with bamboo slats, bamboo tubes, 
wooden planks or bricks to keep pots uprights. 

A X D  

Inadequate filling of pots. This will results in seedling drop too low in pots when soil 
settles. Also may result in deformity of the bags with consequent deformity of roots. 

Poor stackingof polypots in beds. leading lo bent sadlings 

1 Seedlings Raising in Pots : 
- 

a. Take mixed pot0ting soil from the maturing heaped mound horn one side, break clods 

I further to fine grains and sieve through fine mesh sieve (Bolu Chalni). The sieved soil 
is used for pot filling. Polypots of size 2Scm x IScm x 0.08mm thickness should be 
used as nursery pot for MACH project program. Each pot should have two to three 

I rows of weep in its lower half starting from the bonom at an interval of 5-6 cm 
upwards, to drain out excess water from irrigation or rainfall. If no weep hole is 
present, excess water can not drain out, and stagnate in the pot bottom resulting in 

m damping off fungus growth that would kill the plant. 

:I b. Seeds are either sown directly in the earth filled polypots (Section 8.9.2.2) or newly 
germinated seedlings pricked out individually from germination tray or seed bed, and 

I transplanted in pots. 

I 10.10. Care and Maintenance of Seedlings 

I Watering 

Water young seedlings with gentle spray. 

I Water at least once a day, during summer. 

Watering is best done either during early morning or late afternoon. 

Shading 

1. 

I 
General Considerations: 

Shading is often necessary to protect young seedlings and germinating seeds from 
being damaged by direct sunshine and heat. 

The need for shading varies according to species, stage of seedling development 
and season of the year. 

Most bee s p a i a  require shade during germination to keep the soil moist. On the 
other hand, a few light demanding species like teak and Gamar usually germinate 
and establish without shade. 

As a' general ~ l e ,  newly pricked-out and young seedlings will require about 70% 
shade. However, depending on species, the shade is gradually reduced until the 
seedlings are fully exposed, or partial shade is maintained. 



.. 
11. The shading requirements of some species are as follows: 

Jhau, Eucalyptus, and Pines: usually 'needs no shade after two weeks from 
pricking-out. 

Akashmoni, mangium, hijal, koroch, ipil-ipil and similar species: usually needs 
no shade once the seedlings have attained 4-5 cm in height. 

Teak, gamar, mahagony, dhakijam: usually do not need shade. 

Garjan and other dipterocarp species-usually required shade throughout the 
nursery period. Full shade is needed during germination stage, which can then be 
reduced to 50% after 2-3 months. 

iii. Consrrucrion ofshode: Make shade from local materials: sungrass and palm leaves can be 
used to make full shade while bamboo slats are convenient in making partial shades. 

Shade should be at least 50 cm wider than the nursery bed being shaded. 

Slant the shed towards the north, at 30' - 45'angle, to allow some sunshine in the 
bed which is also needed for good photosynthesis. 

10.11 G r a d i n g  of Seedling 

Seedlings should be sturdy and strong to survive and resume growth immediately after 
planting in the field. The roots should be well developed to support the stem and the 
crown. One month to one week before planting, segregate seedlings based on their height 
and health as  different grades such as plantable, medium, small and cull. 

Cull seedlings should be thrown away outright and should never be planted. 

As much a s  possible, only plantable grades should be planted Medium grade and small 
seedlings should be allowed to grow for some time more with extra care. In the grading 
process, son out the plantable grades after 1 or 2 months. Apply fertilizer to medium and 
small seedlings. These seedlings can be utilized sometimes later in the season or during 
vacancy fillingheating up operation. 

10.12 Prevention and Control of Pests and Diseases 

Insect a n d  Insec t  D a m a g e  

Common insect pests in the nursery include ants which eat or carry away the seeds; 
defoliators which feed on leaves; and mites and other sucking insects which suck the sap 
of tender shoots and leaves killing the plant altogether in the process. 

Spray seedbed or seed boxes with insecticide solution like Malathion, Parathion, 
Sumathion, Libacid, Diazinon, Sevin. etc. in prescribed doses usually indicated in the 
labels of  insecticide container. 

Take great care to  meticulously follow all instructions on insecticide container labels. 
Dispose of empty containers very carefully so that these can not be used for any other 
purpose. Wear protective clothing covering whole body and nose while handling 
pesticides, and wash thoroughly with soap and water afterwards. 

Nursery seedlings should be regularly inspected to guard against disease and insect attack. 
If disease or pest atteck is observed, prompt action should be taken fcr affording remedial 



measures. The ncarcst forcsUagricultural officials should be consulted in case of pcst 
attack and their advice  sough^ and actcd upon. 

Fungal Diseases 

a. DompingdffFungi : The most common of nursery diseases, especially in tender seedlings, 
is the damping off fungi attack. The attack symptom is manifested through grounding of the 
tender seedling on the nursery bed or pot due to rotting at the collar level while the stem color 
still remaining green. The best way to control damping-off disease is to prcvent its 
occurrence by: 

+Sterilizing the germinating medium. 

*Drenching germination trays, seed beds,seed boxes with fungicide solution such as 
cupravit or diathane 

*Not excess watering 

*Removing shade as  soon as possible. 

*Not sowing seeds too densely 

Other fungal disease viz., root roi, tip-die back, leaf spot, etc. 

*spray with fungicide 

*remove and burn all infected seedlings. 

Keep nursery always clean and maintain a healthy and robust growth of the seedlings 

BORDE4 LXMirlure to Control Most Fungal Disease: 

The most effective fungicide against most fungal diseases of plant is a simple 
chemical mixture called BORDEAUX mixture. It is prepared by mixing three 
components viz., copper sulphate (toonte), lime and water as follows: 

I. Take 10 gallons of clean water in an earthen or plastic container (no 
metal container), and dissolve !4 kg of copper sulphate (toonte) in it. 

.. 
11. Take I0 gallons of clean water in another earthen or plastic container 

and dissolve !4 kg lime in it. 

iii. Stir both the solution well and slowly pour the two mixtures in a third 
container (earthen or plastic) in equal proportion and stir the third 
mixture constantly during mixing. Bordeaux mixture is made. 

Apply Bordeow mixture to plant leaf and stem by using a sprayer. This is effective against 
fungus in both young and old plants. 

Caution: 

a. Do not put all three ingredimb i.e., copper sulphate, lime and water, together in one 
container and mix to make the mixture. Ifdone, the mixture will not be effective as a fungicide. 

b. Do not UK metal anlainerhckd for mixme preparation. 



Terms of Reference (TOR) of the Consultant 

Activities to be Performed by the Consultu~it urc as  follows: 

1. Conduct Discussion with MACH and project implementation partners to identify the 
expectation and needs. 

11. Review of the existing plans (i.e.,Chara watershed management demonstration plans) 
for hail haor site for plantations, on riparian area, restoration of wetland and discuss 
with project staff 

111. Reconnaissance field visit to project sites to assess scope of work and to get overview 
of the present status (assess land type and land use practice); the visit to include 
discussion with the various stake holders. 

IV. A report on the history of the wetland plant species in the project areas and their 
current status. 

V. Prepare in consultation with the stakeholders and project staff a 3-year plan of 
wetland, riparian and high land tree shrub and other vegetation restoration by area 
(Land type - Soil condition) for the site, The plan should include a map designating 
the areas to be restored or ~lanted and soecies to be used. 

VI. Identify and select the suikble plant species (herbs, shrubs and trees) for wetland and 
high land pIantation and recommend the activities of each required to be undertaken 
early. 

VII. Prepare a guideline on plant nursery development at project level 



Appendix-2 :Lit of Charm draining into the Hail Haor with source oforigin and 
approximate length. 

i 



I I I I 

Total 287,954 68 90,697 1 
Following are the Important Tributaries that Meet With Bilas Chara 
1 Barma chara - 2443 1 3 31 4 199 
2 
3 
Tom 
[ Source: CNRS Document on Panicipatory Watershed Management for Hail Haor Watershed] 

- Udna chara 
Laingla chara 

32632 
11743 
68,806 

3 
I 
7 

2292 1 
775 1 
61,871 



Appendix-3 : List of  Observed Dry Season Plant Spccies in the Hail tlaur 
(Surveyed between I .  11 .1  999 to 30.1 1.1999) 





Appendix - 4 : List o f  Observed Wet Season Plant Species in tbe Hail Haor 
(Surveyed between 5.8.2000 to 17.8.2000) 

SL B o t r ~ l n a m e  Loesl onme Fa& Use 1 
1 .  Cynodon dactylon Durba ghas Gramineae FP 1 

I 
- 

2. Hemarthia protensa Chail Gramineae F P 
3. Oryza sp Dhan Gramineae FP 
4. Axonopus aflinis Chapta pata Gramineae FP 





Appendir - 5: Land use Status of Government Reserved Forest Lands Located in the 

Watersheds of Hail Haor Basin 

- 
Name of Forest Beat I Present Land Use I Area (ha) 

I I 

[Source: Forest Department Headquarters Data Base (RIMS / GIs Unit) ] 
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Appendix-8: Tentative Plantation and Nursery Program for 3 Years 
(2001-2003) 

MACH projcd has three projcct sites for plantation intervention. These are Hail Haor, Turag- 
Bongshi. and Kongshow-Malijhi floodplains where restoration of vegetation is rcquircd to on 
wetlands and watersheds. Apart from these areas, roadside plantations are also contemplated 
along available roads, primarily Union, Upazila and Zila Porishod roads. However, 
availability of plantation areas in terms of hectares and kilometers are not as yct known with 
certainty. Tlcre is a strong necd to canyout reconnaissance survey of the plausible plantation 
venues by CNRS to ascertain the extent of areas available in different sites for vegetation 
restoration program. 

Typs  of land ownership to be encountered in all sites are: 

i). State owned lands currently under no welldefined use; 

ii). State owned land presently under defined use (both authorized and unauthorized use); and 

iii). Privately owned land. 

Availability of the first category laud for planting is not likely to confront unusually 
.complicated problems. Close liaison with UNO and AC Land, who are also respectively 
chairman and member of the Zonal Management Committees (ZMC) should sort out land 
adabil i ty issues conveniently. The second category land presents use codic t  and thus need 
negotiation with the users as well as with the UNO and AC Land before they become 
available for tree plantation. However, in fixing priority, the national and environmental need 
should always get weightage over individual use. The third category of lands is the most 
dif6cult one to bring under tree cover. Intensive negotiation and motivation, and 
compensatory packages are required to convince the owner to devote some of their lands to 
tree plantation. Trade off between traditional use and tree planta&n has got to be 
dcmash ted  before a swing in approach and attitude change in f k a  of tree plantation take 
P&. 
Since plantation area in hectare and kilometer is not definitely known at this stage, the future 
plantation target is set in t e r n  of the number of plants to be planted. The following is the 
year wise and site wise plantation target set for the project for 3 years (2001-2003). 

Total 
- 

Year Type of Plantation Project Site (# Plant ) 

(bn) 
h h t i o n  Planting 1,500 
(# plants) 
Nursery 
d l i s h e n t  CNRS-56,000 
(8 =dwP) Caritas-24,OOO 

Kongsa- 
Malijhi 

activity Hail Haor 

Watershed, stream/ 
2001 river bank protection 25,000 43,000 

plantation (# plants) 

3.000 

(SNRS- lO,000 
Caritas-14,000 

Turag-Bonghi 

SwampNetland 22,000 
plantation (# plants) 
Roadside plantation 7 

3,000 

CNRS-38,000 
Caritas-90,000 

2,000 

5 

7,500 

CNRS-104,000 
daritar-12%000 

15,000 

5 

39,000 
P 

17 



I 
Watershed, meand I 

2002 river bank pmcccrion 10.000 6,000 15.000 31,0001 
plantation (# plants) 
s w m  20,000 7,000 15,000 42.000; 
plantation (# pknts) I 
Roadside plantation 7 5 8 20 1 




