APPENDIX 3

SURVEYS AND STUDIES

1 Surveys
1.1 Scope of the Surveys .

Atthe begmnmg of the mvestloations a survey was conducted in parts of the region where it was expected
that flood control and drainage (FCD) projects will have to be 1mplemented in the ﬂood-plams (Appendix
1. It took place in May 1991. The objective was to obtain grassroots information on cropping pattetns
adopted by the farmers on their entire holding, highland and [owland; yields; the situation regarding farm
power for tillage, and labour to meet pedk—séz’lso’n demands. Only a'small sample was collectéd from the
Himalayan Piedmont (the old Dinajpur district) for comparison, and none from the Barind tract. The area
between the northern border and the Teesta, except for Kurigram, was also excluded: its location is such
that little if anything can be done there to control tlooding. The 423 farmers interviewed operated about
500 ha, 0.07% of the cultivable area of the floodpiains. Farmers in Bangladesh aim to operate on many
parcels located at different- parts of the tandscape, to escape the hazards inherent in any one elevation:
highlands siffer from drought in years like 1992 and lowlands from destructive flooding in yedrs like
1987 and. 1988. The questions the respondents were asked covered their entire holding: care was taken
- 1ot to collect answers pertaining only to the piece of land on which they were interviewed. Subseéquent
discussions in the villages, with individuals and groups, were conducted to test, corroborate and
supplement the findings of this suryvey and to obtain additional information, right up to August 1992 The
'Iocation and number of interviews are shwn overieai

In 1992 a separate aoroeconomzc survey was carried out in-the Gaibandha. project area, This covered 6
villages with a sample of 35 farmers in each village, and provided much usetul information on input use,
yields and othert agricultural aspects. It is written up in Annex 13, Economics.

1.2 Farm Slze .md Ownership
The average area operdted by the raspomlems was 1. 26 ha; the average number of parcels, 4. E:Ohty -four
percent owned their land, 37% were sharecroppers and 7% leaseholders. Many owned as well as rented

land. Payments by sharecroppers  were usually 50%; leases; where the lessee provided all the inputs’
‘except the land, were a fixed share of the produce, about one third of a normal crop.
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- Old District " New District _ Numbers Interviewed
Pabna - | | Pabna ' 45
. ' ‘Sirajganj 45
Rajshahi = ) Rajshahi | 20
Nawabganj 20
Naogaon ‘ 45
Bogra | Bogra ' ' 45
: : o Joypurhat : ' _ 45
Rangpur - : Rangpur _ : : 45
' ' : Gaibandha - 44
Nilphamari 45
Di_najplir T o Thakurgaon | _ 14
A ' Panchagarh = 10,
‘Total Intér\fiewec_i | o - . 4

1.3 Crops, Croppmg Patterns, Yleids K

CroppmU intensities averaoed 152% ranging between 187% and 142%. A few exceeded 200%: they
triple cropped some of their land. Wlthout exception, those who triple cropped either owned draft animals
or had a (two-wheel ‘tractor {power tiller; the tetms are used interchangeably). They were also well
orga.msed to obtain labour t0 safeguard their harvest simultaneously with plantmg the next crop.

Average reported yields an_cl t:me taken to harvest them were as follows:

" Crop - Yield Duration .~ Crop : Yield Harvest time
SR L {t/ha) {day/ha) o © (tha) (days/ha)
Boro  Local 26 - 16.5 Jute . 1.6 | 230

o THYY | 430 . 132 Khesari- : .12 14.0 -
B. Aus o 1.6 147 Whedt 1.2 18.0
- T.Aus Local = 2.2 13.4 Potatoes . 7.7 18.0
CHYV 30 16.6 Mustard -~ [ 0.7 ] 130
aus/aman w7 17.8 Sugarcane 35.7 NA
“T.Floating 1 23 1 138 Tobacco : 1.0 26.5
B.Aman - 2.0 . 11.6 Spices 55 15.0
T.Aman Local 25 13.7 | Sesamum 0.8 120
HYV ) 3.2 13.7° | Oth Pulses 0.8 15.0
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1.4  Labour Availability

P_relimihary_ enquiries have indicated likely labour shortages at peak times. The problem is not recent:
it was flagged as tong ago as 1928 by the Royal Commission on Bengal’s agriculture, the Lintithgow
Commission, as a by then long-standing, perennial issue.

About two thirds of the respondents would like to harvest faster.than they are capable of at present,
espec:ally their HY'V transplanted aus and aman. At the time t aus is harvested there is a definite risk of
“rain and the harvest of the t aman, the crop occupying the most land, the most hme—consummg The
labour force used enabled respondents to harvest their vice in 14.5 days/ha; other crops took 17.5
: dayslha These did not include jute and sugarcane: with these considerations other than labour avallab:hty
arise. Wheat and potato harvest took 18 days. Potatoes are not at risk by the weather and apparently in
_the farmers’ perception neither is wheat: hawest is between mid-March and early April. As 3 rule only
“one or two people are cutting wheat at any one time, in marked contrast fo neighbouring countries and
other crops in Bangladesh. Harvesting mixed aus/aman took about 8 days for the aman, 10 for the aus.

The'time taken to harvest a crop is important not only betause of the weather hazard. Rice, especially
‘the HYVs, shatter easily and therefore if the harvest is- prolonged field losses are hzgh If to losses
through shatterm one adds the risk of loss due (o rain, it becomes obvious why a speedy harvest is every
farmer’s major aim. Weather risks are the least with the aman harvest in November and early December.

. However, the different aman crops occupy by far the largest area and therefore demand a large labour
force, espema]iy if the intention is to grow a rabi crop to follow it: this must be quickly planted, to utilise
residual moisture, a scarce commodity. Since FCD projects would enable farmers to grow more boro,
transplanted aus and transplanted floating rice, the labour shortage at harvest would be exacerbated.
Labour avallabihty is therefore a major future farm management issue.

The long time taken to harvest shows that harvest labour is short Therefore it was necessary to learn how
farmers cope. Much shattering of boro rice, estimated at about SO—IOOkgfha and to lesser extent wheat
was noticed in the freshly harvested fields, indicating that there is indeed a problem whichk causes quite

- sizeable losses. It was said to be worse for aus. Because of the large area labour resources are most
stretched for aman. It was disturbing to note what a slow operation wheat harvest is: large areas were

uncut in Aprll dthoaoh it had obviously been ripe for some time.

Family labour he}ped with 98 % of the rice harvests In addition, 78% hired labour and 26% used harvest
contractors. Only 2% did not participate in the harvest of their own rice. Many farmers used all three
sources. 99% of those who grew other crops were involved directly in their harvest. Hn‘ed labour, either
alone or working with family labour, was employed by 68% of the growers of other crops; contractors
to the extent of 7%; only in three cases without family or hired fabour working along with them.

The 84% who employed 0uts1de help for the - harvest almost all paid by the day, 21% by the area
harvested, and 5% contracted to give an agreed share of the crop. Contract labour, whether by crop
shares or by area harvested, were from other re-gions who came specifically for the harvest, it being at
a dlffer-ent time than in the:r home area. :

The analyms of harvest }ab{}ur should be examined along wuh the issue that most of the r&spondents
* would have liked to harvest quicker. Increasing labour shortage and its consequent increasing field losses
would appear t0. be a distinet possibility in the not 00 distant future even without the meansification

a expected from FAP and other pro;ects
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1.5  Draft Power: Cattle, Buffaloes, Power Tillers

The shortage and constraint of draft power for land preparation, already identified as a problem by the
- Linlithgow Commission in 1928 (Section 1.4) is increasingly preoccupying farmers. Animal feed is getting
scarcer as more land has to be devoted to grow human food. There is no prospect of growing a special
fodder crop as in India and Pakistan. The only potential source are the byproducts from intensified arable
"crop producnon which would be made possible by FCD pI‘O_]E!CtS ‘However, the byproduct will be rice-
straw: not a good fodder. Furthermore, with an improved water regime HYV’s are ex-pected largely to
take over from the local ones. These may prodice less straw although this is by no means certain because
the expected increase in yields implies at least the same and possibly more straw than at present.
However, the HYV straws are of lower digestibility than the softer straw of the traditional varieties.

Consequently, according to many observers, and the farmers themselves, the strength of working animals
is-declining, and, with it, the quality of land prepacation. While tradition and the older records speak of
“five or six ploughings and ladderings before transplanting, the survey found that nowadays it is usually
done only three times: not from choice, say the farmers, but necessity. In view of the foregoing, it was
considered essennal caretully to probe this issue.

‘ I‘ wo-thlrds of° the' reSpondents had dlatt cattle; 3% also had buffaloes and 2% buffaioes only In total
71% of those interviewed owned draft animals: Only three respondents had two-wheeled tractors. This

~ was clearly an underrecording; seemmcly the owners were not people who were habxtualiy in the fields,
where all the interviews took place. Subsequent discussions in the villages, with the importers and sellers
of the machmes and bank managers-dealing with loan applications indicated that there had to be many
more. The importers report sales of 250-300 units per annum. However, the significant finding is that
30% of the respondents have to rety on draft power that is not fully under their control. It is self evident
that such help will only be torthcoming after those who have animals or power tilters prepared their own
fields. . ;

As yet it does not appear too diffieult o rent ammals 49% of the respondents could get someone to_
plough their:land: within a day or so.of requesting help, and most of the others could get help in what
they considered a reasonablé time. However. the issug of skimped land preparation, compared to
traditional standards and expeetauons, remains. Perhaps more 1mportantly, triple cropping is impossible
without readily -available land preparation facilities. There were cases reported of farmers having to
forego planting HYV t aman because they could not get their land prepared in time: HYV t aman cannot
be successtully planted atter late August. : :

The process of" land preparduon was also examined from the supply mde who were the contractors and
_ how many could satisty all potential customers. Just over half the owners of draft animals, and all owners
of power tillers, did contract work. Others ‘who owned animals either had too much land of their own
to work for others or their animals did not have the strength to undertake additional work: the issue of
 fodder supphes has cle‘uly mamtested itself, Only one: thlrd LOUld meet all requests made on them.

'Ammals in Banvladesh do not: work every day when doing lanc.l preparatzon aind when they work it is
'onIy for'4 or 5 hours. All respondents, without exception, emphasnsed that their animals must have rest
_days.’ Slgmtlcantly, over 60% believed that even with better feeding rest days would be necessary.
Alternate-day working in peak seasons is emphatically not the case in neighbouring countries or indeed
anywhere “ where. land preparation -is done with animals. However, daily working is. inevitably
complemented with hand feeding, if only to make-up for lost grazing time. The responses show that the
work animals are not only Lh:omcally weak and underted but also that this situation has been going on
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for so loog that even the tradition of wo:rkin'g them every day is being forgonen The findings confirm
the general perception that the time is near when further significant intensification of agriculmral'
procluctlon cannot be achieved w1thout mechwmsmg land preparauon

Buffaloes (swamp butfaloes as in Th'ul'md and Sti Lanka not the larger water buffalo of Northern India,
Pakistan and Egypt) do work every day. They are stronger than cattle and always in better condition.
However, since they are not nearly as widespread as draft catile, and since' they are used for haulage
more than cattle, for pianmng purposes the tmdmﬂs and conclusions recorded, even though they pertain
mostly to cattle, are valid. :

All draft ammals wer_e used for threshing by their owners, to trample the harvested material, typically
the aman crop. 6% threshed for others, 13% were used for transport by their owners; less than 2% did
‘contract transport. Most of the contractors were in Rajshahi and Nawabganj districts, where sugarcane
is a major crop and has to taken to the factories’ colfecting centres, Since the alternative to animal
transport would appear to be eithier bicycle rickshaws specially desgned to be goods vehicles or carrying -
goods on shoulder—poles the fow .usage of draft animals for transport is surprising; it is, however,
corroborated by the very few animal drawn vehicles seen on the regions roads, and the even fewer carts
* elsewhere in the country.

1.6  Feeding Draft Animals

Cattle and buffaloes are fed rice straw, weeds, oilcakes and wheat chaff, but have been observed to eat
almost anything, even water hyacinths. The teeding of a urea-molasses preparation along with rice straw
was known to ‘many respondents but not practised. Some of those who tried it reported deaths: easily
occurring if instructions how to wean cattie onto the mixture are not strictly followed. The pods of trees,
mainly those of Acaua arabma (b'\hldl and Leucaena leuc.ocepha!a (lpll ipil) are also fed. Both are

it was decided to learn how tarmers dea! with the Situation.

Over 70% kept -all the rice straw they pr odmed - only a little was used for fuel-, 13% sold part of their
production and 14% had to give a share to the landlord. 45% purchased one or more kind of fodder: 34%
oilcakes, 8% rice straw, 23% wheat chaff and 2% weeds pulled up by others than the owner of the
animals. ' '

1.7 Cost of Hiring Draft Anmu{s

About 25 %. pald by the area’ tilled, the rest by the day, whu.h as noted, is about 4-3 hours All renters
of power tillers paid by area. To satisfy the perceived requirements of the renters as to the acceptable -
and affordable - quality of land preparation, the local version of the barpoint plough, one with a thick
sole to p]aster a pan that slows water penetration, had to make two to three passes; usually but by no
means. invariably,’ with a laddering between passes. The power tiller; equipped with a rotovator and
wheeis with spade lugs oomp!eted the _|0b in one pass, supplementecl occasionally with a laddermg

Oxen and cows plough about 1 bigha (33 decimals per bhiga; 3 b:ghas per acre; about 7. 5 bhigas per ha);

buffaloes about 50 decimals. Contractors charged Tk. 43 per day for oxen, more for buffaloes. Costs
came to about Tk 45/bh101 The power uiler cost Tk 110/bhiga for a pass, which was deemed to equal
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two passes of the plough. The reported range of charges for animals was between Tk, 25 and Tk. 70 per
day (this latter in one case only); for the power tiller, preparing the land tor rice, between Tk. 70 (one
case only) and Tk, 150 (also only in one case) per bhiga. Generally land preparation for non-rice crops
with a power tiller cost double that charged for riceland preparation. The problems of land preparation
perceived by tarmers and agricultural engineers are further discussed in the next Section.

S 2. Studies

2.1 Inlraduction
In the course ot our mvestnganons the agricultural staff have toured the region at dltfel ent t;mes of the -
- year, to learn the farmers’ problems and their reaction and responses to them. An outstanding feature of
the discussions was the clear and erudite explanation given by almost every single person interviewed,
and the w;!!mgness and courtesy with which they answered questions and offered explanations of their
actions and reactions to the circumstances encountered in different years. It is important to note however
that the explanations were mostly responses to ongoing situations rather than perspeutwe “This is readily
understandable and muakes it all the more neécessary to extend agricultural investigations of the kind
necessary for studles like the FAP over more than one season. It was fortuitous that 1991, ‘the first year
of the study, was more or less "normal” in most of the region, wlnle 1992 was very dry This evoked
‘responses not usually identitied or expected. The contrasting years were fortunate in the sense of making
the review of farming and farm planning practices more meaningful and possibly enabling more valid
explanations to’ prmecnons to be made of likely responses and problems under project conditions.

2.2 'Lahﬂ 'Preparaticn

The fact that fand preparauon is likely to be an issue became apparent in the course of the very ﬁrst field
visit. With the benefit of the agriculturists’ experience in the region extending over more than 20 years,
- it was striking to noté how much smaller and weaker the draft animals have become. This was the main
" reason why the issue was extensively probed during the survey (Sections 1.5-1.6). Susequent discussions
focussed on farmers’ actions and opinions on vvercoming the problems caused.

. There seemed little doubt in the mmds ot all respondems that standards or land preparauon are declining.
This is causing considerable concern. it is widely appreuated in farming circles that the only possible
solution is the increasing use of two-wheeled tractors, of which, as noted, there are already several about.
However, without exception, farmers were not satistied with the quality of their work: in'their view they
did not control weeds as well as the traditional piough nor did they prepare land for non-rice crops as
well. : .

The two—wheeled trm,tors worked in the fields with spadelug wheels and used only rotary-tiflers. No cage
wheels, an essential tool to puddling, the creation of ilquid mud into which rice is to be transplanted,
“were seen either in the field.or at the importers’ premises. No tyned cultivators were used to bring the
roots of weeds to the surface. These hmplements were not known to them and as far as could be
ascertamed none have ever been brought in. In conirast, in ‘India tour-wheel trac.tors often prepare land
for rice, aheady ploughed without unplemems of any kind, only with four Ldl'ehl“y designed and spaced
_ cagewheeis Ident:tymU the right implements tor the two-wheel tractors for land preparation deserves the
- urgent attention of competent agricultucal engineers. If not addressed, the inevitable further deulme in the
" number of draft animals will lower the quality of land preparation perhaps to a point where it may act
~asan 1mped1ment to obmmmg the kind of yiekls which other inputs would enable to achieve.
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23 The Lubdtir Situation

The need for adequate labour for harvest and tor the rapid turnover between crops required to increase
croppmg intensities has also been studied in detail (Section 1.4) Little can be.done to influence the
situation but it has to be taced. There is a considerable migratory labour force engaged in the harvest:
they come from other parts of the country where the seasons are slightly different. The issue has to be
faced whether this pool of labour will still be available if and when these areas implement their own FCD
projects which; as in the Nocth-West, will also. lead to increased far ming intensities. The problem was
already idetified in 1928 and since then has not eased. [ts examination, if the issue is indeed as lmpomnt
as many farmers hdve pumted out, must necessarily be conducted outslde the North-West,

Providing'uommnndl hclp a 1etvuldr t'mt'une' in- t}uminu communities in the sub-Continent, has been
exarnined. It appears thut it'is usual for transplanting, espeudlly the aman crop, but not for other
operations: harvesting has to be done at the saie time by all whereas transplanting can not only be
allowed to spread out, but it is a great advatage for all to' tinish a field quickly, to enable’ proper water -
management 1o be introduced virtual! y the same day. The issue of communal help is discussed in Annex
16, Health, Navigation and Cultural Heritage.

2.4 Dr)m" The Hnrvu.t

The problem of drylmy the ru,shly har vesml grain, - and the retted jute -, has been an issue for a long
‘time. A recent solution is the construction of drying loors which are rented out to growers. However,
there are not enough of them, Drying rice on public roads is increasing, with all its inherent losses
through scattering by passing vehicles. Many tarmers drew attention to this problem which deserves to
be seriously addressed.

2.5  Seed Supplies; Nurseries
2.5.1 Seeds

1992 has been an exceptional year in that it was pussible, for the first time in 10 years, to broadcast deep-
water rice atter the boro harvest (See Appendix 2). However, many farmers stated that there was no seed
available, In the normal course of events this is entirely reasonable: b aman is planted in April and to
consume leftover grain afterwurds, hetore starting on the boro crop, is sound management. However, it
lmphes that there are no seeds of deep water rice tor planting in June if it is found prudent to do so, as
it was in 1992. This scaccity has ewlused farmers LUﬂbldB['dbly and will undoubtedly reduce potential
rice producnon in 1992

| 2 .5, 2 Nuraerles

: Gl'()Wll'l" seedlm"s is not d]\‘.‘d)!b umvement especially for small-scale growers. The problem is more_
~ serious in thé Chalan Bhicel area than elsewhere. [n response to this sltudtlon a tlourishing trade of
commerudlly growing seedlings by specialists has developed who have du.ess to ‘good seeds and have
the right facilities to grow them: The FAP 12 studies have reported from other regions that seedlings for
HYV t aus, not a common crop, were not readily avail-able and therefore many growers had to broaddst
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it, This has many dlsadvantages ‘ot IEdbt that the crop requires field care for about a month longer and
there is evidence that the HY Vs yield better when transplanted. As noted in Appendix 2, HYV t aus may
well become a major crop for farmers who can overcome land preparation and labour constraints, and
for them the extension of this service would be a boon. Investlgations have shown that farmers
increasingly re]y on nursery growers who provide a reliable service; these growers in their turn were
encountering problems in getting sufficient seed of a satisfactory quality. Easing these channels may well
. have a significant effect on future production when cropping intensities are expected to increase.

Further to highlight the need, if not the present demand, for such a service, many observers noted that
_seedlings are often too old when transplanted, The HYVs are particularly sensitive to this kind of delay,
more 5o than local varieties, Buying seedlins from a professional grower would go a long way to ensure
that when the farmer needs seedlings they will be of opnmum age.

Another observatxon was the mzmy yellowl_n_g, (;Iearly too stressed nurseries. While a small degree of
stressing seedlings is advantegous, the ones seen gave the impression, confirmed by owners interviewed,
that they were stressed too miuch for retaining maximum quality and vigour.

2.6 Fudder and Feeds

The chromc and mueasmu todder shoatdue !ms been hlﬂhlwhted in the course of the survey (Section 1.5).
It was noted that Supplemenun" rice straw: with a urea-molasses mix has been tried but:that it often
resulted in death of animals, This is by no means uncommon if not properly apphed and too rapidly
introduced. While not easy, and for extension work quite _labo_r:ou_s and paistaking to popularise on any
scale, it is believed that it deserves considerable advisory resources to be devoted to it as one way.to
posSibly ease the shortage of farm power for land preparation. With both urea and molasses produced
in Bangladesh in abundance, - as opposed to imported machinery and fuel, - while clearly not a complete
solution to the problem, it would undoubtedly help it.

An mterestiﬂfr feature is the feeding ot‘ water hyacynth This is known to be an unsuitable feed because
of its oxalic acid content and animals will not eat it unless absquter forced to do so. 1991 -was such a
year when it was noted that not onty did stock wade into water to browse on it, but owners actually had
to collect:it for stallfeeding. It at all teasible it would be useful line of investigation to render water
hyacynth a more palatable and less harmful fodder. Whlte the problem may well appear as an anathema
to lwestock experts, the need for it, and the hkely rewards of even pamal success, would be consxderable

It was nonced in the monsoon of 1991, 'which is consndered a more or less average year, that fa:mers
were actuaily mutilating their rice, by cutting ‘ott parts of the flagleaf for fodder. It is well known that
this reduces yields, but the stock owners adv:sed that, notwithstanding this effect, they had no choice.
In contrast in 1992, when the tloods came late and were shallower than usual, the boro stubbles, not
normally cultwated during the monsoon because of the expected depth of water, have. ratooned -and
produced abundant fodder. Cattle and buftaloes waded into at least 1 m deep water and browsed on this
- regrowth. - They were in tar better condition thdﬂ at the same tlmb in 1991, feeding on water hyacynths.

CASEAGERAPPENDIXY | o L A3 72 Oawter, 1992






2.7 _Growing Pu!ses and Oilsee_ds

Pulses and OiIseeds are glown at present on LO[IS](lb["lble areas; in the' past ‘the area devoted to them was
even larger. The provision of irrigation has largely replaced .them with boro rice on ali but the most
permeable soils (Appendix 2). The baro in its turn followed t aman. From a nutritional point this seems
a harmful development and therefore during field visits the i issue was extensively probed. Tt appeared that
farmers consciously gave up growing these crops in favour of rice which was more profitable, and that.
those who as a result of doing so had rice to seil, had no difficulties in obtaining all the pulses needed,
at reasonable prices, from local merchants quite near their homes. The merchants advised that a
considerable part of their supplies came from India, from areas where there was no irrigation and
therefore no means to change to crops requiring it. There did not appear to be any apprehensnon that this
supply will be 1mpeded

2.8 Irrigation

The rapid development of: irrigation, and its expected scope, is discussed in Annex 11, Hydrology and
Groundwater, Discussions with farmers have left no doubt that its importance and potential for increasing
production and income is fully appreciated. The spread of shallow tibewells, and their organisation into
irrigator groups, is'a well known and documented development. In 1992 two mterestmg aspects one
positive and one that at tums is neoanve were noted:

(@) On the positive side; omups operating shallow tubewells be they surface-mounted or
deepset, have beﬂun to encounter pxoblems towards the end of the rabi. These were not
serious in the sense that they were not short of water, but had to resort to pumping for
a few hours only and allowing the water-table to recover. Since the Bangladeshi tradition
does not cater for night irrigation, unlike North India and Pakistan, this can be if not a
hardship then at least an impediment. Groups have been overcoming it by abandoning
shallow tubewells and investing in a deep tubeweil. They are encouraged by the fact that .
at the beginning of the rabi the groundwater leves do not appear to have changed, i.e.
they expect that the deeper drawdown will be: recovered during the monsoon. Bank
managers advise that until a recent sharp rise in the cost of deep tubewells demand for
loans for the COHVBIS!OII have been mcreasmg

() The negatwe aspect became apparent in the .dry year of 1992. Routinely, tubeweii

operators seal their wells after the boro harvest and find alternative use for the engines,

~ almost always on boats, In 1992 the dry weather made it necessary to irrigate, 10

supplement rainfall ‘in preparing fand for HYV t aman, but the pumps could not be

-~ activated: the engines were otherwise committed. Hopefully 1992 connditions will not

recur for many. years, but when they do; they will increasingly cause’ hardship and

avoidable loss of production. Also, to maintain normal yields, farmers are increasingly

_'relymc on irrigation tor their HYV t aman. But since in normal, or near-normal, years

this need does not arise until October, the traditional mechanism for reactivating the wells

- by then, ~when boat transport itself becomes more constramed - operates effectively and
will cope with rising demands : :
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A final observation on irrigation is the impression by farmers and local extension workers that the area

already irrigated is greater than suggested by the vecords. This could not be corroborated during our

investigations; but it should be noted: it indeed correct, then the limits of irrigation development, detailed -
in Annex 11, would be reached earlier than expected, and thereby also limit future agricultural production

expansion. If found correct, then the case for tlood control is considerably strengthened, since alternative:
means of increasing production, - irrigation expansion has always been listed amongst the gasiest and

most self-evident, - are reaching their limit faster than the irrigation data would suggest,
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_APPEND!X 4

. CROPPING PATTERN CALCULATibNS

1. Calculuﬁng Cropping Pa!térns

The derivation of present thhout-pro;eu,t and with- pro;ect cropping patterns 1s shown in 24 tables.
All calcu!atmns are bdsed on the assumed 1:5 year water levels.

Table I assumes that the entire net uxltwable area is 1modted The area under each of the rice crops
and what can be cropped in the Tabi with other than boro rice is calcutated according to the criteria
set out below. The periods indicated are "decads”, ten-day periods, of calendar months This assumes
that each month consist of 30 days: February/1 is the 1st to the 10th; February/2 the 11th to the 20th,
and so on. The caleulations were done on agronomic assumptions, given befow asto the water levels
I toierdted by crops at (lltttnent stages of their development

HYV Borq:

HYV taman:

Lt a_rrian:

(-30 em between Febmm yii md May/1, not above 70 cm until Junell

either’ 0-30 ‘em between Atwustl l dl‘ld Septemberl3 Not above 70 ¢m untll
Novembe: /3. 'This will be late HYV 1 aman,

or: 0-30 cm between Juiy/2 'md AuuustIZ not more than 70 ¢m until Novemberl3
~This will be early HYV ¢ aman.

gither: - 0-30 em between AugustlS and Qctober/1, not more than 70 cm until -

October/3 and 100 cm until November/3. This will be late 1t arhan.

i 'm 0-30 em between J ulylE and Auoust!3 not more than 70 cm until Septemberﬂ.
- and 70-100 cm uuul \!ovemben’3 This will be early 1t aman. :

TDW aman: .

rab'i crdps:

0—30 cm betw'een_ June/1 and July/2, not more th_an 300 cm until Novembet/3.

'0-30 em in November/2 and not cropped in SeptemberfNovember/ 1.

* The reéason why the water levels used difter slightly trom MPO’s are agronomic:

{a)

_the 0- 30 cm, xdenmal to FO detmed by MPO,’ md:cates that treshly transp!anted r:ce

- will thrive under these conditions. While b aus and b aman Obviously requires

)

)

CASEAGER\APPENDIXY

wmplete[y water-freg fand at planting time, - rice will emerge either from under
water or under soil, but not both, - it wxll tolerate 30 ¢m of water within a tew weeks
ot a,mel g,em_e :

| The 70 un !evel for HYV bow and HYV t ‘aman is detmed as the ‘maximum
_subimer trcm,e it will stand when fully grown: the water will then reach the base of the

panicle. If this happens after the erains are tul!y tormed it Wlll not -affect yield
mateuaily :

The 100 cm level for | t aman and b aus are speuhed for the same reason as the 70 _
cin level tor the HYVs. :
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(d) - The 150 ¢m level is tolerated by jute once it has’ grown to that height. This is Why
it can be grown on land where the waier rises above 100 cin and b aus would be
killed.

(&) Trangplanted doep-wator (TDW) aman will stand up to 3 m of water after it is
properly established; the same applies to b aman.

Table I assumes that none of the acea is irrigated, The cropping pattern under these conditions,
considering rice, jute and rabi crops where there is no irrigation, are calculated as follows:

b. aus: - 030 cm between March/2 and Mayl3 mot more than 70 ¢m unti June/3 and not
* more than 100 cm until August! 1.

jute: 0-30 cm between M:uch/Z and May/l not more than 70 cm untzl May/2 and not
more than 150 ¢m untit August/2.

HYV t aman; 030 cm between Augustll and SeptemberB ‘Not above 70 cm’ unt:l Novemberl3 It
- will be noted that this corresponds to HYV t aman (late)” m the 1rr|gated scenario.

1t aman: 0-30 cm between August!B and Octoben’ I, not more. than 70 cm until October/3 and '
not more than 100 cm untit November/3. This corresponds to "1 t aman (late)" in the
srrlgated scenario.

b aman; 0-30 cm between Mfsrchfz and April/3, not more ‘than 70 cm between May/1 and
Junelz and not more than 300 cm until November/2 .

rabi Crops: 0-30 cm in November/2 and not cropped in September!Novemberil

The model runs ovexestlmate the b aus area. This has an agronomxc reason In many years the
_western palt of the region, and oczasxonaliy also in other parts, the rain does not begin socn enough
(1992 was such a year) to enable the b aus to be planted in time to follow it with t aman, HYV or
local, Therefore farmers consciously do not plant b aus S0 as to enable them to plant t aman, the
potenually more profitable crop, and to escape a possmle dry speil in October. Proof of this
contention is that where there are irrigation facilities and t aman- is planted a‘r'ter ‘boro, the t aman
receives suppiememary irrigation on increasingly large areas. There are no snmllar problems with
other crops: the area of HYV boro is determined by the extent of irrigation and the t aman fi gures

- show almost complete agreoment with recorded u‘oppmg patterns Section I}, -

The agronomic reason for spec,lfj,'mnr only late { amans in the non- lrngatod scenario is that they would
follow either b aus or jute, neither of which vacates the land in time to enable the early options to be
" taken up. : .

Table HI (@) and (b) blend the ha!iy ll‘I‘lUdEed with the mlly umrr:gated calcuiauons accordmg to the
-recorded extent of irrigation in the area under LOI’]S!d81 auon

Table IV combmes Tables 111 (a) and (b)

Table V makes an allowance tor homesteads roads water bodtes and other non- aor:cultural uses: the
2ross ‘cultivable area (GCA) is converted into the met cultivable area (NCA). The NCA is as
determined by MPO. Since most of the difference will be taken up by homesteads and toads, the
driest, least ﬂood-prone land is aliocated. Tables T and 11 ‘allocated b aus and HYV t aman to such .
lands. Therefore the area under these crops will be reduced by the d:fference between the gross and

‘nett cultivable area.
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Table VI allocates land, within the croplping pattern develop‘ed in Table V, for crops other than rice

and jute and designates crops shown as "rabi". The method of this allocation is shown in Section

A
Table VII shows the croppihg pattern ot the area by BBS in 1989,

Table VIII is the cropping pattern adopted for plannmg purposes this is a blend of the calculated and
recorded findmgs

‘The major difference expécted between the caleulated and actval cropping patterns, other than the
point made regarding b aus may be the following:

(a) The calculated jute area is Jower than the records show. This is agronomically
possible, since jute can be grown where b aus would thrive (but not the reverese) and
can therefore replace it. Consequently it'is an economic and’ marketing decision
whether there is any such substitution, which calculations based on water levels
cannot show. In all cases the recorded jute area has been adopted for the present
cropping pattern and the ditterence deducted from the area of b aus. In the future-
without and future-with scenarios a degree of judgement was used to estimate likely
changes.

(b) L taman may occupy a larger area than calculated although the sum of the two'is

' within a few percentage points of the recorded cropping paiterns. This is because |
taman can replace HYV t aman. Some farmers prefer to do so on account of taste,
the need for lower inputs or because they did not have access to land preparation
facilities in time for HY'V t aman.

2, Futui‘e-“’i_thout-?rujéct Crbppihg Pattern Calculations

Since the Flitu:e—Without-PrdjeCt;xvaIt_:r regime is expected 1o be different from the present because
of the planned repairs, the calculations will have to be substabtially the_same. :

- Tables IX and X calculite possﬂ)lu irrigated and non- 1rrlgated croppmg patierns under '
the chanved water regime;

- Tables XI.‘and'XH will correspond to Tables T and 1V, reflecting. the expected
increase in the irrigated area over time. They will correspond to Tables II and IV;

L Table X1 cof:‘BSpondé to Table V;
-  Table XIV mtroduc.es the other c1ops The area will be different from that in Table
VI because with increased irrigation some of the low-value crops will be reduced in
area, as noted by the FAP 12 and our own studies;

- Tablé XV-repeats for ease of reference Table VII'I-

- Table XVI will be the pl‘Ojt:Cth cropping pattern in the future- w1th0ut—pr0)ect
' - scenario.
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3. Futurc—Wlth-Pro ject C: opping Patterns

The entire process described in Section I has to be repeated in Tables XVII to XXIV for the changed
water regime due to the project. Table XXIII will be a repeat of Table XVI to enable an easier
- comparison between the future-without-project and tutuce-with-project scenario. '

4. Allowance for Crops Other than Rice and Jute
4.1 Rationale of Grewing the Other Crops

Other crops mlseuls pulses, all ve"embles sugarcane, wheat, tobacco dnd oruhards are grown for
some or all of the to!iowmu ressons:

(@) economic: the growers expect them to pay better than rice and jute;

(b)  to meet household needs: pricipatly in case of pulses and to a lesser extent oilseeds
(tor cooking oil and gilcake for teed);

(e) . soil cond itiuns'dp not readily lend themselves to grow other crops.
Further to elaborate (L)

(i) Field investigations huave shown that even where well irrigation is relatively easy
‘because of a high watertable, it will not be instalied wheré the soil is sandy:
infiltration losses would be high and therefore many- more pumping hours would be
needed than on less permeable soils. In such areas the crops are usually sugarcane
which can stand a much greater depth of water than t aman and still y;eld more
income that aiternduves nomb!y floating rice. :

(iD) O;!Seeds -and pu!ses are often "l()Wﬂ under non- -irrigated condmons followmg b aus
which”coutld not be followed by t aman because of depth of flooding or its late
maturing due to [ute planting because of late rain. Given the availability of irrigation,
both would be replaced by boro [unless the soils aré teo permeable see (i) above] and
farimers purchase their pulse, vegetabe oil and more of their'oil cake requirements on
the proceeds of the additional rice they grow, The same applies to wheat which in
most part ot the region is very much a secondary crop (see Appendix 2).

: These pomts ‘must be mken into account in dwmnu ‘future” cropping patterns because of the
mcrease m the irrigated ared. .

4.2 Including Other Crops in the Cropping Pattern
_The crops for Which- the area has not been caleulated will be accomodated as follows.

B (a) - Oilseeds ‘md pulses will be taken uut of."rabi". If this is not enough, the balance has
to be’ deduued hom tlouring Iu,e and b aus.
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(b)  Wheat will be deducted from "eabi"; if not enough left, from floating rice; if still not
enough, from b aus. The rationale is that farmers may regard wheat, oilseeds or
pulses as sater crops than b aus and will follow them with t aman,

(©) Potatoes come oft b aus,

(d) V'eglsj)ices, which are grown the year round and require flood-free conditions, come
off both HYV t aman and b aus. If smat! enough, the area of orchards can also be
included, see (g).

(®) Tobacco comes off b aus,

()~ Sugarcane comes off floating rice. Cane can be grown in quite dée’p water and would
take the place of the floating rice on the relatively less deeply flooded lands
designated tor it.

g Ouhalds if IeS.s than 1% will be added to veg/spices. It more, it will come off b aus

~and HYV ¢ aman, since it is assumed they are not irrigated. The exception is
bananas: if a sizeable portion of "orchards" is bananas, the area has to be deducted

not from b aus but f_i ‘om borao.

1) J ute, if the area recorded is larger than calculated, has to be taken from b aus, as per
the note in Section 1.

The summary of the criteria to accomodate crops not patt of the calculations is as follows:

oilseeds and pulses: (1) "rabi", (2) b aman, (3) b aus.

wheat: (1) "rabi", (2} b aman, (3) b aus
potatoes: b aus

veg/spices: ~ HYV t aman and b aus

tobacco: ~ b aus

_sugarcane: b aman

orchards: _ b aus or boro and HYV t aman

The method deSc'rib'ed will be used whereveér there is sufficient information from BBS data to follow
(it Tt is necessary for project prepar ataon therefore if the required information is not readily available,
it must be obtained. - : :

- The 24 tﬁﬁlés that have ‘t'o.be prepe ared are in Schedule 1 of this Appendix. They are meant to show

how the process works; the data they include may have to be amended in the light of continuing
studies of water Ieveis and timings used tor project pldnnma

CASEAGERAAPPENDIXS Ad-5 - . _ 22 Oincker, 1992






28-Sep-92

Analysis for GAIBAMDHA

A4-6

Water levels based on 1:5 year levels. Gross Cultivated Area (GCA) 57600 (ha)
Net Cultivated Area (NCA) 49130 (ha)
Present Cropping Pattern Calculations :
. Assuming all Irfigated
Crop Area(ha) - Percentage
Boro 57@85 100
HYV T Aman (late) 34560 60
(carly} 14746 26
Local T Aman (late) : 2074 4
(early) o 0
TDW Aman { < 3m) 0 0
: {>3m) B ¢ 0
Rahi 6106 i
Total 114970 200
Il. Assuming none Irrigated
Crop Area(ha) Percentage
B Aus 55526 96
Jute 1382 2
HYV T Aman (late} 49306 86
Local T Aman {fate) 2074 4
B Aman { < 3m) 461 i
{ > 3m) 0 Q
Rabi . . 5645 10
Total 114394 199
. Adjusted for Recarded !rrig'ation : 14256 (ha) 25 %
a) frrigated Portion
Crop Area(ha) Percentage -
Boro 14256 25
HYV T Aman ~(late}, 8554 15 .
: (early) 3650 6
_ Local T Aman. - {late) 513 1.
SR {early) o 0
TDW Aman {<3m}). 0 0
: (> 3m) 0 0
Rabi - ' 1511 3
- Total 28483 49
Gaibandha






28-Sep-92

b) Non-irrigated Portion
Crop

B8 Aus .

Jute

HYV T Aman

Local T Aman

8 Aman

Rabi
Total

IV, Tables lii{a+b) Combined

Crop

Boro
HYV T Aman

Local T:-Aman
_TDW Aman

B Aus

Jute

B Aman

Rabi

Total

Gaibandha

(late)
{latey
{ < 3m)
(> 3m)

(late)

(early)
{late}

{early)

(< 3m)

{ > 3m)

- {=<3m)

(> 3m)

Ad-7

. Area(ha)

41784 -

1040
37102
1560
347

0
4248

86081

Area(ha)

14256
45656
3650
2074
't

0

0 .

41784
1040
347

o

5759 .

114565

Percentage
73

6

S R o S X

149

Percentage

25

7

COoO-NOUOCOMD®

199






28-Sep-92

V. Adjusted for Homesteads

Deduct = GCA - NCA =
Crop

Boro
HYV T Aman

Local T Aman
TDW Aman

B Aus

Jute

B Aman

Rabi

thai _

8470 (ha)

Areatha)

(fate)
(early}
(late)
(early)
{ < 3m)
{ > 3m)

{ < 3rﬁ)
(> 3m)

14256
37186
3650

2074

33314
1040
347

5759

97625

Percentage

29

76

-

- o
NO-=-NDPOOOCR

199

V1. Present Calculated Cropping Pattern, Including Other Crops(1989 BBS data)

Crop

Boro '
HYV T Aman

Local T Aman

Deep water rice
B Aus-
Jute
Oilseeds/pulses
Wheat
Potato
Veq/Spices

. Tobacco
Sugarcane -
Orchards

Total

Gaibandha

- (tate)

{early)

(late)
- (early)

Arealha)

14256
36527

3650

2074
Y
0

21747

1040
2623
4398

459

637

452
240
22

88125

Ad-§

Percentage

29
74

GO = = TN DH DO SN
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28-Sep-92

Vil. Cropping Pattern recorded by BBS, 1989

Crop - |

Boro
HYV T Aman
Local T Aman
Deep water rice
B Aus
Jute
Qilseedsfpulses
Wheat
Patato

" Veg/Spices
Tobacco
Sugarcane
Orchards -

Total

Area(ha)

14256

20121
21052
244
10166
9081
2623
4398
458
637

452

240
- 22

83751

Vill, Cropping Pattern adopted as "Present* for Planning

- Crop

Boro .

HYV T Aman
Local T Aman :
~ Deep water rice
BAus .
Jute

Qilseeds/pulses _

Wheat

" Potato

. Veg/Spices
Tobacco

"~ Sugarcane
Orchards -

“Total _

Gaibandha

A4-9

Area(ha)

14256

20100

21000
244

10000

9100
2623 .

4398

459 
637

452
240
22

83531

Percentage

29
41
43

0
21
18

5

t
1
1
O
0]

170

Percentage

29
41
43
0
20
]

OO0 == = O;no

170






28-Sep-92

Future-Without-Projéq! Cropping Pattern Calculations

{X. Assuming all Irrigated
'Cro;b

Boro
HYV TAman

Loeal T Aman
TOW Aman
Rabi

Tota!

X Assuming none hrigated
Crop
B Aus
Jute
HYV.T Aman

Local T Aman
B Aman

Rabi

Total S

XI. Adjusted for Projected Irrigation Percentage :

a) Irigated Portion
- Crop -

Boro .- -
- HYV T Aman

Local TAman -
T.DW Aman
Rabi .

Total -

Gaibéndha

{tate)
{early)
{late)
(early)
{ < 3m)
{ > 3m)

(late)

(late)

(< 3m)
(> 3m)

(late)

(early)
{late)

- (early}
(< 3m) .

(> 3m)

A4-10

Areé(ha)

57485
34560
14746
2074
0

0

0
6106

114970

Area(ha)

55526

1382
49306
2074

461"

0

15545 '

114394

. 23650

Areé(ha}

23650

14190
6054
851
0

0

0
2507

47253

(ha)

Percentage

100
60
26

4
0
0
0
11

200

Percentage

96
86
4
1
0
10

199

41 %

Percentage -

41
25
11

1

s OO0 0

g2






28-Sep-92

b) Non-lrrigated Portion

Crop. - ' Area(ha) - Percentage
B Aus _ 32728 - 57
Jute _ . 815 1
HYV T Aman (late) 29061 50
Local T Aman {ate) 1222 2
B Aman ) C{ < 3m) 272 _ 0
(> 3m) ' .0 0
Rabi | . _ 3327 6
Total | 67425 17

Xli. Tables Xl(a+b) Combined

Crop’ : : Arealha) ~ Percentage

Boro ' _ . 23650 M

HYV TAman . C(late) 43251 75
S {early) 6054 11

Local T Aman _ {late) 2074

_ . learly} . 0 0.

TDW Aman ) _ (< 3m) : 0 ]

_ . . - ({>3m) _ 0 0
B Aus - ' 32728 . 57
Jute’ : ' 815 ' 1
B Aman (<3m) © 272 : 0

_ (> 3m) S0 0
Rabi _ _ o “ 5834 10
. Total" _ ' _ 114677 199

Gaibandha _ _ Ad-11






28-Sep-92

XN, Adjusted for Homesteads

Deduct = GCA - NCA =

Crop

Boro
HYV T Aman

focal T Ah1an
TOW Aman

B Aus

Jute

B Aman.

Rabi

Total

8470 (ha)

{late)
(early)
{late)
{(early)
{ < 3m)
(> 3m)

{<3m) -

{>3m)

Area(ha)

23650

34781

6054
2074
0

0

0
24258

815

272
5834

97737

Percentage

48
71
12

4

4
N O =NQOoOoC

199

XIv. Future-Withdut-Projedt Cropping Pattern, Adjusled for BBS 1988 records

Crop

Boro’
HYV T Aman

L.ocal T Aman -

Deep water rice
B Aus
Jute
Qilseeds/pulses
Wheat
Potato
Veg/Spices

. Tobacco
Sugarcane

_ Orchards

' Total

Gaibandha’

{late)
{early)
(late)
{early)

Ad-12

Aieatha)

23650
34121
5054
2074
0

0

13312

815
2400
4000

460

640

450
200
20

88196

Percentage

48
69
12
4
8]
4]

N
~J

O Q= =N

180






28.Sep-92

XV. Cropping Patiern aciopled as "Present” for Planning

Crop

Boro
HYV T Aman
Local T Aman

. Deep water rice
B Aus
Jute
Oilseeds/pulses

- Wheat

- Potato
Vet/Spices
Tobacco
Sugarcane
Orchards

Total

~ Area(ha)

14256
20100
21000

244

10000

9100
2623
4398

459
637 .

452
240
22

- 83531

Percentage

29
41
43

0
20
19

5

O OC = w= D

170

XVI. C_roppihg Pattern adopted as "Future without Project” for Planning

Crop

Boro
HYV T Aman
Local T Aman
Deep water rice
. BAus
Jute: :
Oilseedsfpulses
“Wheat- - -
Potato -
Veg/Spices -
Tobacco
“Sugarcane -
Orchards

- Total

" Gaibandha

Area(ha)

23650

23000
20500
250
4400
8400
2400
4000
460
640
450

200
20

88370

Ad-13

Percentage

48
47

iy
bS]

O~ = 00N WD

180






28-Sep-92

Future-With-Project Cropping Patterr Calculations_

XVil. Assuming afl lrrigated
Crop

Boro
HYV T Aman

Local T Aman

TOW Aman

Rab.i

Total:

XVIIL. Assqi'nihg rone Irrigated
' Crd:p |

| B Aus

- Jute,

~HYV T Aman
Local T Aman
B Aman
Rabi

Total

late)
(early)
{late)
{early)
{ < 3m)
{ > 3m)

(late)

{late)
{ < 3m}
(> 3m)

XIX. Adjusted for Projected Irrigation Percentage :

a} lfrigat_ed Paortion
Crop

:Boro
HYV T Aman

Local T Aman -
TDW Aman
“Rabi |

Total -

Gaibandha

{late)

{early)
{late)

{early)

.-(<3m)
(_>3m)-

Ad-14 -

Areatha)

57312
16589
33869
1037
0

1325

o
4723

114854

Area(ha)

56218

864
50054
1037
173
"0
6278

114624 -

23650

23650
6811

© 13906
426

0

544

0

1839

47276

(ha)

_ Afea(ha) -

Percentage

100
29
59

2

o
2
0
8
199

Percenlage

98
2
87
.2
G.
@
11

199

41 %

Percentage

41
12
24

WO =0 =

82






28-Sep-92

b) Non-Irrigated Portion -
Crop
B Aus
Jute
HYV T Aman
Local T Aman
E Aman
~ Rabi

Total
XX. Tables XiX(a+b) Combined

Crop

Boro .

HYV-T Aman

Local T Aman
" TDW Aman
. BAus .

Jute

B Aman
Rabi

Totat

_ Gaibandha

- (late)

(late)
{ < 3m)
{ > 3m)

(tate)
(early)
{late).
{early)
{ < 3m)
{ > 3m)

(> 3m}

.(<3m)'

Ad-15

Areatha)

33135

' 509

29503

611
102

D .

3

67561

Area(ha)

23650

36314
13906
1037
0

544

.0
33135

509
102.

] 0
5640

114837

Percentage

58
1
- 51

o) I S wo T

117

Percentage

41
63
24






28-Sep-92

XX!. Adjusted for Homesteads

Deduct = GCA - NCA = 8470 (ha)

Crop Area(ha) Percentage
Boro . 23650 48
HYV T Aman (late) 27844 57
- _ {early) 13906 28
Local T Aman {late) 1037 2
_ _ (early) 0 0
TDW Aman { < 3m) 544 1
: {>3m) o 0
"B Aus 24665 50
o Jute 509 i
'~ BAman { < 3m) 102 0

o : (> 3m) 0
Rabi 5640 11
Total 97897 189

XXI1. Future-With-Project Gropping Pattern Including Other C-roglzé

Crop
Boro 23650 48
HYV T Aman (late) 27184 55
o ' {early) 13906 28
Local T Aman {iate) . 1037 2
o {early) 0 0
Deep water rice ja84 3
B Aus 14014 29
Jute 509 1
_ Oilseeds/pulses 2000 4
Wheat 2500 5
Potato 460 1
Veg/Spices 640 1
", Tobacco 450 1
‘Sugarcane 200 0
Orchards 20 0
Total 88054 179
A4-16

' Gaibaﬁdha _

Area(ha)

Percéntage






28-Sep-92

XXI. Cropping Pattern for 'FUture-Without«Prdjec_l"

. Crop

Boro

HYV T Aman '
Local T Aman
Deep water rice
B Aus

Jute

Oilseeds/pulses -

Wheat
Potato
Veg/Spices
Tobacco
Sugarcane
Orchards

Total

_Are

2
2
2

atha)

3650
3000
0500

250
4400

. 8400

8

~ XXIV. Cropping Pattern for *Future-With-Project*

Crop_
. 'Bdrd

"HYV T Aman
“Local T Aman .

‘Deep water rice. -

B Aus
Jute

Oilseeds/pulses

Wheat
Potato _
Veg/Spices

Tobacco
Sugarcane
"Orchards

..Td't.al _

~ Gaibandha

© Are

23650

2400

4000

. 460
640
450
200
20

8370

a(ha)

26400
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FISHERIES

1. Introduction

The North West Region of Bangladesh (MWR) is bounded by the international border with India to
the North 'and.We_s_t, by the Brahmaputra-Jamuna River to the East and the Ganges-Padma River to
the South. The region is well endowed with a network of internal rivers in addition to the two major
boundary rivers, and notably the Teesta, the Karatoya, the Atrai and Mohananda rivers. There is also
a complex of depressions known as beels which are flooded either seasonally or permanently. The
best available repreésentation of the distribution of these water bodies in NWR, all of which are
important for fisheries is in Figure 1 which is based on SPARRSO interpfetation of February 1980
tIi:smdsat satellite imagery. However itis known that many of these beels will have been drained since
en

NWR fi sheries compnse open water capture fisheries for a wide variety of fish species in rivers, beels
and floodlands and culture ﬁshenes mainly for various species of carp, in farmed ponds and other
closed water bodies.

In line with the f ndmgs of earlier studles such as 'MPO Techmcal Report No. 17 of 1985, and the
FAP 12 Agricultural Impact Evaluation Study, FAP 2 field studies have confirmed that inland capture
fisheries in the North West Region, as in most parts of Bangladesh ‘have been and are continuing to
suffer from the cumulative impact of a succession of FCD/FCDI river embankment and polder type -
projects. Developments such as. the Brahmaputra Right Embankinent (BRE) and the Chalan Beet,
Bogra polder complex have blocked access routes for fish between beels, floodplains and the river
system, large areas of former floodland have been rendered flood free and many erstwhile perennial
beels have been drained or made only seasonal to the detriment of the fish stocks which they once

contained. These changes, coupled with the impact of a fish disease epidemic and ever increasing
fishing effort and demand for fish have reduced fishable areas, caused fish stocks to decline and
1mpedec1 reproduction.

Beneficial impacts on culture fisheries which were anticipated, have been slow to materialise because
of the Department of Fisheries (DOF) inability to field the necessary aquaculture field extension
effort; a general [ack of fow cost, formal credit and the Bangladesh Water Board’s (BWDB;) inability
to maintain its flood protection infrastructure intact or to prevent public cuttmg of many of the
embankments. The resultant sudden overtopping of ponds and other damage in. areas which are
supposed to have been made free of such catastrophes acts as a strong d:smcentwe to ﬁsh farming

development

Table 1(a) summarlses the pattern of fish productlon in NWR since 1983!84 as far as the availability
of data from DOF permits. 1989/90 statistics are not yet complete but it is apparent that whereas total
production declined by 21% over the six year period, the fall was much more dramatic in the case
of beel fisheries, down by 43% and river fisheries which have virtually eoliapsed by no less than
84%. Fish farming on the other hand did show a 41% increase, which offers some hope for the

future
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Table 1(a) Yish Production in N.W. Region (Metric Tons)

3 1983/84 | 1984/85 | 1985/86 | 1986/87 | 1987/88 | 1988/89 | 1989/90
Rivers | 24507 | 22840 | 11883 | 7824 | 7865 | 3937 | wa
Beels 15141 | 12000 | 10638 | 8379 | 9466 | 8555 | 8663
Floodplain 42344 | 45343 | 52033 | 43237 | 44452 | 42183 | 42329
“Total Capture 81992 | 180183 | 74554 | s0d40 | 61783 | 54675 | wa
Fish Ponds 25232 | 23257 | 26190 | 25493 | 26712 | 30135 ] 35703
NWR Total 107224 | 103434 | 100744 [ 84933 | 88495 |: 84810 nfa

Source: DOF; Annual Fish Catch Statistical Bulletins

In addition to many interviews with fishermen, pond owners, fish traders, upazila officials and other
people during ‘the ﬁeld visits, close contact has been maintained throughout the study with DOF
headquarters, regional, district and thana fisheries staff, with members of the IDA 3rd Fisheries
Project (TFP) and ADB 2nd Aquaculture Project (SAP) unplementanon teams, the ODA Parbatipur
Fisheries Project, and with many of the other FAP components, including FAPs 2, 12, 13, 16 and
17, to take account of developments in the fisheries sector which might bear on the N.W. Regional
Plan.

2 Fisheries of the N.W.Region
2.1 Cépture Fisheries

The open water capture ﬁshenes in NWR comprise the' major rivers, Upper Padma, Jamuna,
Brahmaputra and Teesta, plus a network of lesser rivers and tl‘lb\ltarles and totalling overall a water
area of about 131,500 hectares. In addition the region possesses 33,650 hectares of perennially
flooded smiall lakes or beels(SPARRSO, Feb.. 1983) and a seasonally inundated fioodplain (water
depth 0.3 m or more) extending from 17,500 to nearly 23,200 km’ depending on the severity of
ﬂoodmg which: varies from year to year during the MONsSO0N $eason. _

~ The fish stocks in these waters consist of a complex of species groups of dlffmfm*7 behavxounal
characterlstlcs The more important of these groups include anadroinous fish such as the shad, Hilsa
ilisha, which migrate up the main rivers from:the brackish water éstuarine zone t0 spawn in
freshwater before returning to the sea; and Indian major carp species which as fry are swept
involuntarily by mid-monsoon floods onto the floodplains to grow and overwinter in the beels for two
_or more seasons until, on attaining. maturity the survivors return to the rivers and migrate upstream
during the very early monsoon in order to spawn. Other lesser riverine species move from river to
* floodplain in order to feed or reproduce, whilst others again are resident ﬂoodplam/beel species,
including some catfish (Clarias and Heteropneustes spp), snake-heads (Channa spp) and in some areas
Tilapia. A group of commercially important freshwater prawns, (Macrobrachium spp) have to migrate
downstream to the brackish inter-tidal zone in order to spawn, after which the juveniles return up-
river and into ‘the freshwater khals and floodplain areas to feed and grow
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The freshwater fish fauna of NW Bangladesh includes at feast 134 species grouped into 30 families.
Species which currently predominate in capture fishery landings in NWR include the minor carps
Chela and Puti (Oxygaster, Salmostoma and Puntius spp), the catfishes Boal (Wallago attu), Magur
(Ciaries batrachus), Aaer and Tengra (Mystus $pp), Singi (Heteropneustes fossilis), the snakeheads
Shol, Taki and Gajar (Channa spp) and the perch Koi (Anabas testudineus), but even some of these
appear to be in decline. The major carp species such as Labeo rohita, L. calbasu, Catla and Circhinus
mrigala which formed a large part of the catch in the past are now increasingly scarce in the wild but
are being produced by the growing fish farming industry. Hilsa supports an important seasonal fishery :
in the inland rivers during its May to October spawning run. A list of NWR fish species, wnh local
names is prowded in Appendix 1.

The crucial importance of the flood season for successful spawning by a wide range of riverine and
floodplain species can be seen from Appendix 2; in most cases the breeding period coincides with th
early flood or throughout the monscon flood season. Appendix 3 lists capture fisheries species which
are now increasingly scarce' in NWR waters according to reports from ﬁshermen and fish traders.

The ﬁshlng gears used to harvest. such a w;de range of fish also vary w1dely in shape type and 51ze
with an aImost bewﬂdermg list of local names. They broadly fall mto seven main categories, namely

Seme nets, gill nets, stake nets, lift-nets, cast nets, hand nets and traps.

Flshmg methods sueh as trawhng, which requnre high powered vessels are not used on the rivers or
other‘inland waters of NWR. Further details of NWR fishing methods with local names for the gear
concerned are provided in Appendix 4. It has also been noted that whereas most of the methods
detailed above ¢an be used with netting of several different mesh sizes, the progressive reductions in
fish stocks and consequent reduced catch rates are causing fi shermen to use smaller and smaller mesh
sized netting, to the stage in some areas where even mosquito larvae can hardly escape. This is
despite the existence of minimum mesh regulations and other rules intended to prevent overfishing
which are clearly not bemg enforced.

According to publ:shed DOF fish catch statastlcs the overall annua! producnon of fish in NWR_
decreased by 21% between 1983/84 and 1988/89, from about 107,200 metric tons to 84,800 mt, as
shown in Table 1(b). This is in contrast to the national trend which showed an 11% increase over the
same period. 1988/89 is the most recent year for which full data are available. In consequence NWR’s
sharé of national fish supply fell from 14% to 10% and in particulaz, riverine fish produenon {Table
2) has collapsed by 84% from 24,500 mt in 1983/84 to only 3940 mt in 1988/89. Tables 3(a) to 3(c)
demonstrate that the decline in riverine fish stocks and catches has occurred in all the rivers
concurrently and this has also been confirmed by FAP 12 findings in NWR and other parts of the
. country which show. falls of up to 75% in riverine production. Mean catch rates have fallen during
 this period, from 186 kg/ha to 30 kg/ha and the decline shows no sign of stopping, so it is clear that
the diminished fish stocks are now being badly over fished. :
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FAP 2: NORTH WEST REGIONAL STUDY

Table 1(b) Overall Total Péoduction of Fish in N.W. Region {m.t)

©ld) 1983/84 | 1984/85 | 1985/86 | 1986/87 | 1987/88.| 1988/89 | 1989/90
District (mt) (nt) (mt) (mt) Comt) | (mt)

Bogra | 11903 18403 | 16533 | ‘12553 | 13rer | (4370 na
Dinajpur | 12456 12865 | 15402 | 9484 | 8803 | 10346 na
Pabna 30036 | 27257 | 21404 | 14378 | 15856 | 12885 na
Rajshahi | 31069 25831 | 27554 | 26577 | 26379 | 24881 na
Rangpur | 20860 | 19081 | 20851 | 21941 | 23666 | 22328 na
Total | 107.224 | 103434 | 101744 | 84933 | 88495 | 84810 na

Source: DOF: Annual Fish Catch Statistical Bulletins.

Table 2 N.W. Region Riverine Fish Production (m.t.)

©ld) | River | 19838 | 1984/8 | 1985/3 | 1986/3 | 1987/3 | 1988/8 | 198979

District | Areatha) | 4 5. 6 | 7 -8 9 0
~{mt) (mt) (mt). | (mp) (mt) | . (mt) -

Bogra 13736 .| 2191 | 2856 | 877 | 691 | 66 | 379 | na
‘Dingjpur | 9104 | 358 | 1278 | 174 | 107 219 | 76 na -
Pabna 41378 | 3767 | 10568 | 6783 | 3653 | 4246 | 1808 na
Rajshahi | 20091 | 10594 | 1991 | 365. | 616 | 592 | 426 | ma
Rangpur | 46309 | 7597 6147 3684 | 2757 2192 1248 na

Total 131518 | 24507 | 22840 | 11883.] 7824 | 7865 | 3937 | na
Mear. 86 | 114 | 90 s9 | 60 | 30 na
catch

(kgtha) -

Source: SPARRSO Inland Water Studies, February 1983
DOF:  Annual Fish Catch Statistical Bulletins .

. Note: na = data not yet available.
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Table 3(s) N.W. Region-1984/85 Riverine Catches, by River

CARISHERYVFISHANX.DOC

(Old) District | Upper Padma Jamuna  Brahmaputra.| Other Rivers, “Total
Bogral 1255 - 1601 2856
- Dinajpur - - - 1278 1278
Pabna. 2084 5770 . 2714 10568
‘Rajshahi 331 - - 1660 1991
‘Rangpur - - 3317 - 2830 6147
| 2415 7025 3317 10083 22840
*Table 3(h) N.W. Reégion 1986/87 Riverine Catches by River -
(Old) District | Upper Padma | Jamuna Brahméﬁutra ‘| Other Rivers - Total
Bogra = | - 24 ) o aeT 691
Dinajpur . - - 107 107
Pabna 1187 959 - 1507 3653
Rajshahi ‘191 - - 425 616
Rangpur 24] 1185 1331 2757
1378 1424 1185 3837 . 7824
‘Table 3{c) N.W. Region 1988/89 R_iverine Catches by River
(Old) District | Upper Padma | ~J amuna Brahmaputra- | Other Rivers Total
Bogra - 158 S 21 379
Dinajpur - - - 76 6
Pabna: 282 565 - 961" 1808
Rajshahi 126 . i 300 426
Rangpur - 217 523 s08 1248
| 408 940 . 523 2066 | 3937
Source: Annual Fish Catch Statistical Bulletins(DOF).
21 Cetober, 1992







Production from the beel fisheries has also shown a similar, although not quite so dramiatic decline
(see Table 4), by 43% from 15,140 mt in 1983/84 to 8550 mt in 1988/89. The NWR beel catch in
1988/89 was only 18% of nanonal beel produeuon although the region has nearly 30% of the total
beel area in Bangladesh, namely 33,650 ha out of 114,160 ha of perennial water according 10
SPARRSO, 1983, These water body area figures have not been updated. since 1983 whereas it is
known that because of FCD/I, a number of beels have been drdined so that they now hold water for
only part of the year or are greatly reduced in area. Thus, the apparent drop in productmty rate from
449 kg/ha in 1983/84 to only 254 kg/ha in 1988/89 may not be quite so severe in reality. Nevertheless
the loss of more than 6000 tons per annum to local fish supply has to be viewed as a matter of serious
concern.

‘Table 4 N.W. Region Annual Catches of Beel Fisheries

(Old) Beel | 1983/8 | 1984/8 | 1985/8 | 1986/8 1987/8 1988/89 | 1989/90

Il District | Area(ha) 4 -1 .5 6 [ 71 . 8 {mt)

| @) | ew | oo | @y | o '
Bogra | 3801 | 1710 | 845 | 1013 | 1108 | 1930 | 1863 | 1507
Dinajpur | 1252 | S63 | 288 | 202 | 278 | 257 | 253 265
Pabna | 3255 | 1465 | 1351 | 1134 | 965 | 938 | 908 | 1212

Rajshahi | 19849 | 8932 | 8240 | 6916 | 4807 | aos1 | 3865 | 3929
Rangpur | 5492 | 2471 | 1276 | 1283 | 1221 | 2260 | ' 1666 1750
33649 | 15141 | 12000 | 10638 | 8379 | 9466 | 8555 8663

Note: (i) | Beei areas were measured by SPARRSO in 1983 but have not been updated since
them.

(i) Mean catch per hectare in 1983!1985 was 403 kg.
1986/1989 was 261 kg (range 145 508)
1989/90 was 275 Kg

. Riverine and beel fi sh producnon is assessed on the basis of perlOdlC frame surveys and collectlen
of sample catch data for estimating monthly total catches by the mainly full-time professional fishing
community. Estimation of subsistence fish catches by the widely dispersed popuiation of the floodplain
is more difficult and to a large extent has been.based on rural household surveys rather than catch
sampling. The flooded area varies quite wadely from year to year in extent, depth and duration,. all
- of which must have a greater mﬂuence on catch rates than is suggested iri Tables 5(a) and S(b) The
'.ﬁshable area in NWR, i.e. F2, F3 and F4 according to the MPO system of floodland classification,
varies in extent from 11,446 square kim to 19,038 sq.km for -2.33 year and 20 year return penods
'_respectlvely, on the basis of which the 1988/39 estimated catch of 42,183 mt corresponds to a mean
~catch rate of 22 to 36 kg/ha. This is lower than the national ﬂood!and mean catch rate of 66 kg/ha
- but, along with the Jower than average catch rates for river and beel fisheries, it is indicative of the-
cumulative adverse impact of a progression of FCD and FCD/1 developments in the N.W. Region

- during. recent years.
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Table 5(a) N.W. Region - Floodlands Fish p'roducthn by Subsistence Households

(Old) 1983/84 | 1984/85 | 1985/86 | 1986/37 | 1987/88 | 1988/89 | 1989/90
- District (mt) - (mt) ¢ {mt) ~ (mt) - (mt) {mt)
Bogra | 3823 10780 | 10024 | 6723 6728 | 7557 | 7108
Dinajpur | 4476 | 4982 | 5396 | 3200 | 2477 | 2081 | 5741
Pabna 21686 | 11568 9897 5560 5568 4972 4805
Rajshahi | 3512 8172 | 12374 | 13222 | 13504 | 10344 | 11163
Rangput 8847 og41 | 13442 | 14433 | 16175 | 16320 | 13512
4344 | 45343 | 52033 | 43237 | 4aas2 | 42183 | 42320

Table 5(b) N.W. Region - Subsistence Fishing Houscholds ('000)

©ld)y | 1983/84 | 1984/85 | 1985/86 | 1986/87 | 1987/88 | 1988/89 1| 1989790
District ' : : ' ‘

Bogra 369 342 404 | 436 | 438 -} 449 | 449
Dingjpur 432 a8 | 41 | s40 | 552 552 552
Pabna 167. | 367 366 226 281 227 2%
Rajshahi | 711 747 719 787 187 819 819
Rangpur 854 | 806 | 854 936 955 939 939
Totl NW | 2733 | 2670 | 2834 | 2025 | 3013 | 2986 | 2997
Region. - :

Est. Flood- | 42344 | 45343 | 52033 | 43237 | 44452 | 42183 | 42329
tand catch : - '
Avicatch/{ 155 | 170 184 | 148 | 147 14.1 14.1
h*hold (kg) | - |

Source: DOF: Annual Fish Catch Statistical Bulleting
Sub31stence Fisherles Catch Assessment Programme

" There appear to be no pubhshecl dataon the numbers of full-time and part-time professu)nal ﬁshermen
in. NWR or on their distribution. FAP 2 field investigations yielded some mfmmanon almost
certamly not comprehenswe from the district and thana fishery offices. The story in most of the
thanas visited was similar to FAP 12 findings, namely that the very sharp deciine in capture fi fishery
stocks and caich rates has forced up to 50% of the former full-time fishermen to seek other
employment, eg as unskilled daily labout. Many have had to migrate elsewhere in search of work

~ whilst some still fish but only on a part-time basis. All those interviewed have blamed FCD as being

' the principal cause of the destruction of their means of livelihood and in no case was there any prior
consultatlon about the FCD scheme or suggestlon of cornpensanou Based on ‘the details that were
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collected it is now estimated that there have been about 108,000 full time fishermen and up to
590,000 part time fishermen in NWR, but. numbers are containing to decline and it is impossible to -
Judge how many still remain. Flood season subsistence fishing has involved the majority of the rural
population in the flood affected areas, FAP2 findings concerning numbers of fishermen and fleet size,
as an indication of fishing effort level is shown in Appendix 5.

2.2 Culture Fisheries

The pattern of pond fi t‘sh productlon in NWR since 1983184 is shown in Tabie 6(a) and 1ndlcates a
virtually static level of production around a mean of 25,400 mt per year “but with the first signs of
dn increase appearmg in 1987/88 and 1988/89 “The. distribution of ponds by district, area, culturable
status and number, is detailed in Table 6(b). This is the only data set so far that can be allocated to
all sixteen new districts in NWR instead of the five original districts and is based on the results of
a SPARRSO survey in 1983 coupled with ground level verification. Unfortunately DOF has not been
able to update this information, either by means of a repeat survey or by routine reportmo from thana
' fishery staff. Changes such as new pond construction, tehabilitation of previously derefict pon(is or
formerly productive ponds falling into disuse; must have occurred during the eight years since the
SPARRSO survey was undertaken. In consequence, any extrapoldnons made from the pond area data
to estimate total production or productivity rates, especially for the more recent years, must be viewed
with caution. The benetits to fish tarming which can flow from FCD and FCD/L developments
cannot be reliably quantmed and momtored unless the data base is routinely revised at reasonable
intervals and all that can be said now is that there were about 41,400 ponds in NWR in 1983/84 of
which only 38% were being regularly restocked and cultured. The balance of potentially culturable
or derelict ponds depend eatirely on wild fish stocks being retamed in the pond when the monsoon
flood recedes.

Table 6(a) N.W. Region - Pond Fish Production by Districts

(Ol | 1983/84 | 1984/85 | 1985/36 | 1986/87 | 1987/88 | 1988/89 |-1989/90
District (mt) {(mt) | (mt) {mt) (mt) (mt) S
Bogra a9 | 392 3719 4031 | 4517 | 4571 | 5399
Dinajpur 7059 | 6317 | 8540 | 5800 | s8s0 | 7036 | 4713
pabna . | 4018 | 3767 | 3590 4200 5104 5197 | 6695
Rajshahi | - 8031 | 7428 7800 | 7932 | 8202 | 10246 | 15687
Rangpur | 1945 | 1817 | 2442 31530 | 3039 | 3085 | 3209
| g5 | 2msi | 26190 | 25493 | 26712 | 30135 | 35703

© Source: Catch Assessment Survey of Ponds, Fisheries Resources'Survey System. .
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Table 6(b) N.W. Region- Fish Ponds- Area and Status by Districts:

New Districts - Area of Ponds (ha) ' Total Average
4 Cultured | Culturable | Derelict Total Number | Size (ha)

Bogra 2206 1437 624 4267 19001
Joyputhat . 730 475 206 1411 6283

Total 2936. 1912 830 5678 25284 0.22
Dimjpur 2603 | 1696 | . 7136 | 5035 22421
Thakurgaon 13713 | 894 - 388 2655 11825
Panchagarh - 982 | . 639 278 1899 8456
~ Total 4958 3229 1402 9589 42702 | 022
Pabna | 1113 | 1636 898 | 3647 17902

Sirajgani 1146 1685 - 926 3757 18439

“Total I 2259 | 332t 1824 7404 3634t | 020
Rajshahi 1175 17127 949 3851 | 18897 -
Naogaon 1652, | 2428 1334 5414 26574
Natore 889. 1 1307 718 | 2914 | 14302
Nawabgan] 799 | 1174 645 2618 12850

Totall | 4515 | 6636 3646 14797 | 72623 | 020
Rangpur | 285 213 454 952 11195 B
Kurigram 279 208 444 1931 10945
Lalmonirhat - 149 111 237 497 5841
Nilphamari | . 200 149 319 668 7862
Gaibandha 265 197 422 884 10396

Total 1178 878 1876 3932 46239 0.08
Region Total | 15846 | 15976 9578 | 41400 223189 0.18
a: OId district names are as underlined. _

Source: 1983 SPARRSO Satellite imagery studies & DOF ground truthin:g' Sixrvéys."

Indian major carp species dominate pond fish culture production in NWR because of their fast growth
rate, ability to withstand high stocking densities and high market value. In particular demand are,
Labeo rohita (Rui), Catla catla (Katla) and Cirrhinus mrigala (Mrigal), together with the introduced
European and Chinese carps, Cyprinus carpio (Common carp), Hypophthalmichthys molitrix (Silver
carp); Ctenopharyngodon idellus (Grass catp) and the Bighead catp, Aristichthys noblis. Pond culture

was originally based on carp fry and juveniles collected from the rivers but hatchery technologies for
all of these species have now been fully adapted to conditions in Bangladesh and are being widely
practised in both the public and private sectors. Wild spawn collection from the rivers nevertheless
continues as a diminishing specialised component fishery still supplying about 60% of the market.

. Fish farming is being conducted throughout much’of NWR, as in most of Bangladesh, at a
comparatively low level of technology and very few cultured ponds are producing more-than about
1400 kg/ha per annum (Tables 6(c),6(d) & 6(e)). It has been demonstrated by DOF that by stocking -

_with the right combinations of fish species and numbers and with more systematic feeding and
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fertilisation of the pond water, yields can be increased three or four-fold to at least 4200 kg/ha,

By definition, culturable ponds receive no inputs beyond what nature provides and derelict ponds are
mostly overgrown with weeds and silted up. It follows that culturable ponds cannot be expected to
yield more than the average for beel fisheries, ie about 400 kg/ha, whitst derehct ponds are unlikely

to produce more than the surrounding floodplain, or up to 70 kglha

Table 6{c) NW Régi(}n- Fish Pond Status & E‘i‘bductivi'ty (1984/85)

Derelict Ponds

District Production (m.t)
Cultured Culturable Derelict Total
Bogra 3272 496 154 3922
Dinajpur 5219 838 260 6317
Pabna 2517 862 388 3767
Rajshahi. 5031 . 1722 675 7428
Rangpur 1241 228 348 1817
' Total 17280 4146 - 1825 23251
 Productivity: Cﬂlture:cl__Po.nds. 17280 m.t. @ 441 kg/acre or 1090 kg/ha
Cultivable Ponds 4146 m.t. @ 105 kgfacre or 259 kg/ha

1825 m.t. @ 77 kg/acre or 190 kg/ha

Table 6(d) NW Region- Fish Pond Status & Productivity (1988/89)

District Production {rﬁ.t) _.

Cultured Culturdblé' ﬁerelict' ' _Tbtal
‘Bogra 3914 473 184 4571
Dinajpur 4371 1820 845 1036
Pabna 3137 1315 945 - 5197
Rajshahi 5703 315 1428 10246
Rangyu.r. | 1595 466 1024 3085
 Total 18720 1189 4226 30135

18720 m.t. @ 478 kg/acre or 1181 kg/ha
- 7189 m.t. @ 182 kg/acre or 450 kg/ha
. 426 mt. @ 178 kglacre or 441 kg/ha

Prgduc;w:;y Cultured Ponds ~ -
" Cultivable Ponds = -

Derellct Ponds o
~ Source: ' IZDOF Annual Fish Catch Stat;stlcai Bulletms
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‘Table 6(¢) Bangladesh National Inland Fisheries Productivity, 1958/89

(@) " Culture Fisheries : -
: Ponds - Cuitured 573 kgluacre; 1417 kg/ha

Ponds - - Culturable 284 kg/acre; 703 kg/ha
Ponds- - Derelict - 237 kglacre; 586 kg/ha
Baors _ : _ 241 kg\ha
(b) . Capture Fisheries 7 -
Rivers and Estuarles 176 kg/ha
Beels ' ‘ 412 kg/ha
Floodlands _ 66 kg/ha

Source: DOF Annﬁal Fish Catch Statistical Bulletins-

’l‘he ﬁnancmi mducement to e‘cpand fish tarmmu should be Substantial ‘in thdt a numbt,r of studies
have shown the net return per hectare from well managed carp ponds to be cons:derably more than
from the equivalent area of paddy. The World Bank 1990 Fisheries Sector Review, using DOF
fndmgs anticipated a net return of Tk 43,000 per ha from a yield of only 2500 kg of fish compared -
to Tk 9000 per ha for a crop of HYV T Aman rice. FAP 12 findings have provnded independent
confirmation of this comparison and of a growing awareness amongst some pond owners..In a recent -
IFPRI-BIDS Agriculture Diversification study (MK, Bhuiyan March 1992) fish pond budgets based
on sample surveys, indicated a net profit after all costs including leasing, of Tk. 43,700 per hectare
for ponds producing 2000 kg/ha. However; only in a few places was there any significant interest in
digging new ponds because of difficulty in obtaining the necessary technical advice and credit to cover
the costs of - pond construction or rehabilitation, esumated to beup to Tk 275,000 per ha. The
coritinuing high risk of ponds being over-flooded, even in many parts of existing FCD project areas
- and thereby of wasting the extra investment, was also viewed as a major dtsmcenuve District

- fisheries staff confirmed that there was an acute shortage of credit for fish farmers and that DOF

aquaculture extension efforts were severely constrained by a lack of equipment and operating funds.

2.3  Fish Hatcher:%, Nurseries and Sp‘lwn Collemun

Carp hatcheries have been found to be quite evenly scattered throuohout NWR as is shown in Table,
7. The technology was mmated by DOF under programmes which ‘resulted in the ¢stablishment of
more than 82 public sector hatcheries and fish seed multiplication farms ndtlonw:de of which 30 are
tocated in NWR. The rapid expansion of private sector involvement has been a notable feature of the
last few years, to the extent that in NWR there are now at. teast 60 private hatcheries producing carp
fry. ‘A recent survey by 3rd Fisheries Project (T FP) of 20 of the NWR private hatcheries noted
current fry production as about 2250 kg (1 kg contains ‘approximatety 400,000 tiny fish), or about
36% of their theoretical capacity. In contrast, 19 public sector hatcheries operated by DOF produced
only 265 kg. in 1989 at & much lower level -of capacity utlhsatzon A major new hatchery and
aquacuiture training school is under construction at Parbmpur in Dinajpur District with ODA
. assistance which should help to improve the public sector hatchery performance. In most cases the
hatchery prodm.ed fry are taken by nursery pond owners who rear them to the’ ﬁngerlmg stage at
" which they are sold to prodiction pond tarmers ‘who then grow them on to market size.Based on
© . current expenence I kg of fry will produce- 100,000 fingerlings, 50% of which should survive o
' ma.iketable S\ze More work needs to be due to reduce this very high mouahty rate.
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Tabie 7 Distrihut_ion of Hatcheries and Nursaries in NWR

Planning Unit _ | Hatcheries . | Nurserie_s Wild Spawn
No. Name | Govt. | Private| Govt. Private Cocgelcion.
1 . Thakurgaon N | 20 -
2 Upper Atrai - 2 2 - | 20+ -
3 Teesta Right Bank - 1 - 22 | -
4  Teesta Left Bank : - - 2 6 oo
5 Kurigram | 2 1 - 24 4
6 'Uppe.r' Karatoya o 2 7 - 39 2
7  Gaibandha - | S 5 2 20 2
8" Middle ﬁang’ali 6 2 s | 35
9 Joypurhat 4 15 3 | 230 -
10 ‘:Barmd Tract : 2 1 - : 63 | 2
11 Mohananda Basin 2 - B 4 1
12 ‘Atrai Left Bank 2 14 2 276 -
13~ Atrai Right Bank 4 6 - 156 -
14 LOwer Bangali 1 - 14 1
15 Pabna | 42 {2 | - e | 3
Totals: 1 30 62 9 | 1089 | 50

Source FAP2 d:stmct and upazﬂas Investlgatlons

During the course of both FAP 2 and FAP 12 field surveys it was noted that an unknown, hut
~ substantial quantity of carp fingerlings are imported into NWR each year from the Jessore area of
'S.W.Bangladesh, indicating that internal production is still insufficient to meet the demand.- As TFP
is just starting its- programme of restocking annually some 10,000 ha of depleted beel and floodplain
~ waters in NWR, at the rate of about 2700 ﬁngerhngs per ha, the very large additional demand which
" it is creating for ﬁngerlmgs could ‘pose some supply problems, particularly at a stage where it seems
- that the supplies of wild caught spawn are also declining. This is makmg it more difficult, and more
~ expensive for pond owners to obiain thear requirements, although TFP is taking every care to try to

- ease the supply problem

-'Pnor to the mtroduction of carp hatchery technology, the SpECIallsed wnld spawn ﬁshery was the
traditional source of fry. for stocking ponds’ throughout Bangladesh: As indi¢ated in Table 8, in NWR
“there are about 50 main centres: and a number of lesser sites for spawn collection and distribution.
These are mainly located at intervals along the right bank of the Brahmaputral]amuna and along the
left bank of the GangesfPadma Up to 4000 people engage in this fishery which has produced over
17,000 kg/p.a. of hatching fry in the past, down to between 8000. and 10,000 kg during 1988 and
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1989. The fishery is highly seasonal during May to July each year and is still of great importance to
the fish farming industry. However, given the diminished state of riverine fish stocks, consideration
will have to be given to imposing some limitation, such as a close season, on wild spawn harvesting
in the interest of conservation.

‘Table 8 Wild Carp Spawn Collection in N.W. Region

Year Collection People - N_ets. Used Q.uantity of | Catch Per P'ric_:es

Centres (Nos.) Employed . | (Nos.) Spawn (kg) | Net (kg) Range

_ (Nos.) . . _ | (Tk/kg)
1984 | 64 | 2790 | 11648 17023 146 | ma
1985 41 2216 © 7589 12282 162 na
1986 57 2816 7495 - 6497 0.87 500/
- . 6500

1987 62 3895 | 16622 14420 0.87 2000/
_ _ _ . _ 3750

1988 50 3672 | 11956 7667 | 0.64 1500/
: : _ ' S 4750

1989 | 47 | 3102 | TI52 9788 137 300/
- | 4000

Source_: DOF Anhual_ Fisheries Statistical Bulletihs

2.4 FiSlhel“i:ES Management
2.4.1 DOF Support Serwca & Extensmn

The fisherles administration in NWR is headed by a Deputy Director based in Rajshahl who is
directly responmbie to DOF head office in Dhaka. The sixteen districts each have a District Fishery
Officer, Fishery Survey Officer and supporting clerical staff. In theory each of the 124 thanas should
be staffed by a fishery officer, an assistant fishery officer and a field assistant but in reality a numbes
of these posts are vacant, The districts each have at least one of the 30 DOF managed public sector
carp hatcheries or fish seed multiplication farms each of which is staffed by a hatchery superintendent
‘and a numbér of trained junior staff. In most cases it was stated that the offices lacked transport and,
even where a serviceable vehicle or motortycle was available, there was an acute shortage of
" operating and maintenance funds so that duty travel was severely restricted. This situation is .
particularly damaging to fish farming extension and, as pointed out in section 2.2 above, is one of
the reasons why pond owners have failed to benef'tt from the. opportunities otfered by FCD. Under
TFP number of new. motor cycles and other equipment are now being dlstrlbuted to various fishery
' ofﬁces in' NWR and these w111 greatiy lmprove the mobihty of fisheries statf in the future.

In several areas, eg in Kur:gram , Rangpur " Gaibandha and Pabna Dlstncts DOF is actively

'-1mplementmg the New Fisheries Management Policy, under which water bodies which were
' prewously leased out by the Ministry of Land to individuals are bemg transferred to the Mlmstry of
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Fisheries & Livestock for allocation to reeognlsed gr()ups of bona fide fishermen on long term leases.
NGOs are also cooperating in this programme by providing assistance to the groups in setting up their
orgamsntton and management systems.

DOF staff in the region are also actwely engaged with 3rd Fisheries Project staff in tmplementmg '
TFP’s restocking programme in NWR, initially in the Halti Beel area of Chalan Beel Polder-C, and
in progressing the Integrated Fisheries Development Project NWR components These include 3 new
hatcheries in Panchagarh, Rangpur and Sirajganj districts, 2 small fish reserves on the Padma River
in Rajshahi and Gur River iri Natore District, and fisheries deveiopment in the Gohala River Irrigation
Project in Sirajganj and Pabna districts. Thus, such resources as DOF has in NWR are committed and
the Dept. would have difficulty in taking on additional activities without reinforcement. .

2.4.2  Fisheries St'ntis.tics

Prior to 1983, estimates of annual fish production were derived by extrapolation based mainly on
periodic national nutrition surv'eys A new Fisheries Resources Survey-System (FRSS) was initiated
‘along more. systematic lines in 1983, with FAO assistance and despite problems of sample size and
a possible underestimation of the subsistence fish catch, the system of frame surveys and sample catch -
data collection is basically sound, It should yield reasonably reliable information prowded that the
resources needed to maintain the data collection schedules can be guaranteed One weakness is DOF's
inability, because of cost constraints, to update the areas of beels, other water bodies and ponds.
These areas were last surveyed in 1983 by the Bangiadesh Space Research and Remote Sensing
: Orgamsatton (SPARRSO) and many changes will have. occurred since then which have a bearing on
production rates from both the capture and culture sectors. The prmcnpal beel areas in NWR are
indicated in thures 1. A further weakness is the shortage of trained staff and resources for data
analysis, whick is centralised in DOF HQ in Dhaka. As a result it is taking more than 2% years to
process and publish the annual statistics. For effective fisheries management, this must be speeded

up.

24, 3 F'shertw Regulntlon & Enforcement

: Attentton has already . been drawn to- the urgent need for actron to prevent any further damaue to
remaining open-water ﬂsh stocks, from illegal anid harmful fishing methods which are widespread and
being used quite openly Legislation such as the Protection and Conservatlon of Fish Act and the
Tanks Improvement Act already exist and should be adequate for the immediate needs of fish
protection and conservation provided that there is the will to enforce them. Unfortunately, this does
' not appear to be the case. Fishery officers are not taking the necessary action for a variely of reasons,
' mcludmg lack of transport Tack of support from the pollce and possible fear of repercussions.

Whatever the cause it seems pomtless to engage in restockmg waters if the exrstmg stocks cannot be
effectively protected, as part of the management progcess. Such action constitutes the most basic
_responsibility of any fisheries administration and without firm but fair enforcement of essential
contro!s there can be no hope of sustamable development ' :

Extstlng ruies should be rev;ewed and amended it necessary, o 1 ensure their relevance and to. deal

. with possible Ioophoies DOF must be given the directives and resources to fulﬁi these responsrbthttes
and consrderanon gwen to reinforcing the staff untts who will be engaged in enforcement duties.
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2.5 Fish Marketing
2.5.1 Fish Supply & Demand

In the couniry as a whole, demand for fish is increasing faster than supply, whilst in NWR fish

production has fallen by 21% during the six year period 1984 to 1989 and additional supplies have

to be transported from surplus producing areas, such as Chittagong and Barisal. During a visit to

Sirajganj fish market on 16th }uly,l99i it was observed that of the 3 to 4 tons sold daily, more than
75% was trucked in from outside the District, much of it being Hilsa from Bausal A further visit
to Gaibandha Town Market in late August 1992 showed a similar situation, in that more than 50%

of the 1% to 2 tons of fish on offer was iced sea-caught Hilsa from Bar:sal Supplies also show

marked seasonal variation, being most abundant during November to January when the floods drain

away leaving concentratlons of fish in all the remaining pools and depressions.. Greatest scarcity is

during the peak flood time, July/August, when fish are still small and widely dispersed and when

fishermen are reluctant to risk losing gear whilst the rivers are in spate.

Fish pmces also fluctuate with the seasonal changes in abundance but the growing level of unsatisﬁed
demand is making fish ever more costly even during peak suppiy perlods when. prices’ might have
been expected to fall more steeply. Published data relating to demand per capita are rather confusing,
in that there appears to have been an increasé in fish consumption during the- 12 years 1974 to 1986,
from 9.84 kg to 13.18 kg/capita accordmg to official Household Expenditure Surveys, at a time ‘when
DOF catch records showed per capita avaliabnllty remaining stable at around 7.7 kg and to have
declined since 1987 to about 7.5 kg. As things stand, the prospects for a reversal of this trend and
for an increase in consumption to 9.5-kg/capita by the end of the 4th Five Year Plan in 1994/95, do
not seem very good. Fish market price studies 1ndlcate that beel species, such as K01 Magur &
Shingi are mcreasmg more rap:dly than the major carps in cost. : :

There are no separate statistics on fish consumption and demand for fish in NWR, but given that the
present population of the region is about 25.43 million, fish supply would have to be of the order of
191,000 tons to provide 7.5 kg/capita whereas total production in the region is less than half that
amount.. Even taking into account some fish imports from other parts of Bangladesh, it seems certain
that NWR consumption is now very much less than the national average,

2.52 Market Ol‘ganisation

FlSh marketmg is’ almost entirely a functim. of the prwate sector and operates through a complex
system of village markets (hat), township markets (bazar), assembly centres and major urban
wholesale and retail markets; There is a corresponding network of personnel, from buyers who may
be hat traders or agents of blgger bazar fish merchants {Bepari) up to wholesale market commission
agents (Arotdar) who effectively control the whole system. It js claimed that competition between
buyers at the fish landmg centres is deliberately restrlcted and exploitive of the fishermen who have
- very little bargammg power and are largely dependant on pamcular bilyérs who are their only source
of credit. Despite these problems the fish marketing system is quite efficient and enables fish to be
moved as and when needed between market centres without excessive loss of quality. For example, -
Barisal fish arrived in Sirajganj packed in 200 kg baskets, with ice, and havmg taken 2 to 3 days'en
route, in reasonably fresh condition. The main problems are the lack of ice, or at best inadequate and
costly ice supplies at most ‘centres- and the almost indescribably bad state of most of the fish market
‘structures. Unfortunately, with fish being an mcreasmgly scarce commodity in very high demand,
there is littie inducement to traders or. others to-invest in better- quality products and facilities, but
urban authontles responsnble for public health should take action to 1mprove market conditions,
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Vlttually all fish produced in NWR is marketed and consumed fresh and is handied through the
private sector marketing system as described above. The Bangladesh Fisheries Development
Corporation (BFDC) does however operate a fish marketing depot in Rajshahi town which is equipped
with a 10 ton capacity cold store and a small block ice plant. BFDC imports about 700 tons of Barisal
and coastal Hilsa each year for sale in NWR, but otherwise has only a minor role in the North West,
BFDC premises are quite well maintained but from the public health aspect there is urgent need to
rebuild most of the township fish markets where drains are clogged, floors are cracked and filthy,
there are no facilities for washing down and inadequate provision of market stalls such that much fish
_has to be sold on the ground amid atl the dirt. :

3. Fisheries Development and the Flood Action Plan
3.1 Impact of I CDIFCDI on I"shema;

The main impacts of FCD and FCDI projects on the fisheries of NWR ‘have been identified in the
course of case studies by FAP 12 and during FAP 2 field surveys and can be’ summarised as follows:

(a)  There is a potentially positive impact by effective flood control on culture tisheries in closed
: water bodies, such as ponds, borrow pits and canals, whereby the protection against over-
flooding encourages regular restocking, improved culture methods and where necessary, pond
rehabilitation. Unfortunately these benefits have not aiways materialised because of ineffective
flood control caused by poor maintenance and in some cases faulty design of FCD -
infrastructure, coupled with inadequate fisheries extension back-up and lack of Ll'edlt

B ()] Neganve lmpacts on capture ﬁshemes arise from FCDI works which reduce the areas of

' ' perenmal beels and ﬂoodp!am for fish breeding, feeding and nuesery grounds; which block

essential fish migration routes from beels to and from the rivers and which thereby alter and

~ diminish the fish stock size and species composition of the faunas both within and outside the
' FCD prcuect boundanes and with strlmemal effects on fishermen’s Latch rates and earnings.

" {e) Reduction of the areds of open water remaining ‘within FCD developments has. severely
restricted access for subsistence fishing, especially by the poorer sections of the rural
"community who have relied on their former tradmonally free fishing rights to provide the
bulk of their animal protein food. This has adverse consequences for nutrition in the
population groups concerned who mostly-lack the financial means to purchase fish wh:ch :
prekusly they were able to catch for themsetves

(d)° Reduced fish stocks and lower catch rates endanger the livelihood of tnshermen many of

whom have been forced to emigrate from the areas concerned in search of alternative

- employment. Reduced catches also encourage the use of harmfal fishing methods in the

absence of any effective means of enforcing controls, as a response by fishermen in an effort

to maintain their _production and income levels. This is part of ‘a vicious circle which only
uontrabutes even further to the collapse of the capture tlsherleq :

{e) Expansaon of the areas of imgated HYV crops within FCD devetopmems has led to increased
' use of chemical fertilisers and pesticides and thereby to contamination of the residual water
_ bodies. This may lead to higher mortality rates especially of the Juvemle stages of resident
"species and other fish which are able to breed in the beels or adjacent flooded areas.
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In the hght of these findings, analyses were carned out to determine the effects on f‘ shenes of a range

of possible FCD projects and options which were being considered for inclusion in the NW Reglonal-
Plan, The results, which were described in more detail in Interim Report No..1, showed that in
- virtually all cases the "With Project" condition predicted a large drop in capture fish quantity and
value only parily offset by an increase in culture fish production. In the meantime, and as outlined
in Volume 1, the range of possible projects and options for mclusmn in the Plan was refined to
include: .

- resealing and training the Teesta Right and Left banks,

- resealing BRE from TRE to the Manas/Ghagot outfall,

- Gaibandha Project works, :

- the Bangali Floodway,

- - the Lower Atrai pro;ect mvolvmg changes to the Chalan Beel and Bogra polder
-complex,

- the Hurasagar and SIRDP projects, and

- the Mohananda project.

Further analyses carried dut on these projects showed, as expected, that without any mitigatory
- provision all would produce. substantial net losses from fisheries in the “Future With" condition,
compared with "Fuiure Without". Partial protection ylelded smdller capture mh losses than full FCD
but also smaller benefits to fish f’trmmo

In all -Cases . the risks ot further damage to-fisheries is outwelghed by the benefits accrumg 0. other
sectors, but it is therefore reasonable to expect that the projects concerned will ‘inciude specific
provision for fi sheries mitigation. As far as is feasible, the measures to be taken should address the
physieal, blologtcal and ‘social impacts of the projects concerned, both within and in the vicinity of
~ the project areas and, inter alia should aim at restoring at least part of the Iost prodmtmn and
preserving the lwelxhoods of as many of the affected fishermen as possible. .

3.2 ‘Development Stral.egy

A c'onr:erted'effort is needed to minimise the risk of further FCD related damage to.fish stocks-and
the fishing community and to promote measures designed to restore at least some of the past fishery
losses. The principal components of a strategy and action programme for achlevmg a reversal of the

present downward trend in fish production in NWR is as follows: :

48] Prevention o't"an'y' further avoidable harm to fish stocks arising from itlegal or other damaging
methods of fishing, by rigorous enforcemient of existing legzsldtlon Top level and unequivocal
polmcal support for such action lS consndered essentlal .

@ lntroductlon of addmonal conservatmn nieasures 10 encourage a revwai of natural fish stocks,
o by 1mposmg ¢close periods durmg the carp spawn collection season; by creatmg breeding
teserve areas in ‘which fishing should be prohibited, and if necessary by imposing limitations
* on numbers of fishermen or nets, in order to restrict the expl()ltd[lon of particular fisheries

to safe sustamable limits.
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(3)  Reduction of the causes of FCD related damage to fish stocks, by further research
“into the design of sluices and other protective structures, concerning which the FAP
3/1 Draft Final and FAP 13 Final Report contain design proposals for pilot trials.
FAP 17 is currently evaluating possible designs for such trials.

(4)  Reduction of the continuing loss of fishing grounds and catches from perennial beels;
by restricting the extent to which areas and water levels may be reduced for irrigation
water extraction or by dramage Where possible residual silted beels should be
excavated and bunded to increase water $torage and tish producnve capacity.

5 Expansnon of the prwate sector hatchery probrammes, eg as under TI“P for annual
restocking of public open water fisheries with carp fingerlings and their extension to
include stocking all perennial waters capable of supporting year-round breeding -
stocks, with suitable fish species such as tilapia (Oreochromis niloticus), which will

- thereby sustain greater catches of cheaper fish for consumptmn by the lower income
popu!atlon groups.

©) Revwal of research and development efforts at DOF establishments to develop

~ hatchery technologies for a range of minor carp and other. riverine & floodplain

species, to facilitate eventual fish stock regeneration in the capture fishery areas. As

this is an R & D rather than a commercially viable undertakmg, 1t is correctly a
function for the public rather than the prwate seuor

] Reinforcement of DOF’s aquaculture extension service in the project areas, by providing the
necessary equipment, transport, operating finance and services of ‘a project extension
coordinator, to ensure that pond owners gain the necessary know-how to benefit from FCD’s
potenually posmve 1mpact on pond culture fisheries. ' -

)] Prov1smn of a source of credit for dlsbursement via establ:shed rural credit agencies,

such as the Grameen Bank, for pond rehabilitation and to enable newly formed

fishermen’s groups to acquire necessary boats and fishing gear. A crucial factor in

_ this aspect will be the willingness and ava:labihty of NGOs to take on the task of

- guiding and overseeing the establishment of such fishing groups, most of whose
members will be barely, if at all literate.

3.3 Beneﬁcnars& and Role of ‘QGOS

Vlrmally the only fi f sheries sector heneﬁcranes of FCD hltherto have been Iand owners whose =

property included ponds which were made less vulnerable to over-flooding. Such owners should have
been encouraged to culture their ponds rather than depend solely on nature, as was previously the
case. In reality the potential benefit has dccrued to only relatively tew pond owners because of a
: general lack of know-how and DOF's mablltty to. tletd ettectwe extensxon support

-'Capture ﬁshermen have mvaraably been the victims of FCD who have recewcd scant attentlon and
no Tecompense trom the designers, managers ‘and financial sponsors of FCD projects. Even the
relatively few cases where fishermen have formed groups and taken over the management of
particular fisheries (J almohals}, with DOF and NGO assistance, the action has been a response to the
fishermen’s plight rather than an FCD pro;ect related beneht
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For the first time therefore, it is proposed that FCD should take the initiative to promote and finance

at least some of the activities intended to revive damaged fish stocks and -assist the ﬁshmg

communities to restore their traditional means of llvehhood The initiative should be taken in active

cooperation. with DOF and the NGOs concerned and aim to reinforce their efforts by provrdmg the

“necessary additional resources, The beneficiaries would include a large proportion of the full-time and
part time fishing force, numbering about 170,000 in all, plus their families and those of the 220,000
pond owners who would beneﬁt from the strengthened extens;on service and easier ‘access 1o rurai
credit.

A number of NGOs are already actwely supportmg groups of fishermen and fish farmers in various
- parts of NWR, including BRAC (Bangladesh Rural Advancement Committee), the Grameen Bank,
TDH (Terredes Hommes), CARE, CARITAS, and the Production Employment Programme (PEP)
and Rangpur & Dinajpur Rural Service (RDRS), both of which operate under the umbrella of BRDB
(Bangladesh Rural Development Board. Typical projects include assisting small groups of displaced
_ﬁshermen to restore and operate formerly deretict fish ponds on long term leases, assisting other
- groups to operate jalmohals by setting up their management systems and negotiating credit. However,
their involvement is constrained by shortages of trained manpower and limited funds but given such
resources their contribution wrli be invaluable because they can function in support of the business
interests of infant groups in ways that would be inappropriate for a Government department.

3.4 Pessib!e Mitigatory Mensurw
3 4.1 - Preservation & Improvement of Beels

FAP 2 fisheries spec1altsts were informed that BWDB DOF and their respective Mmlstrres have
agreed that in all future plans for FCD development, any state owned "khas" beels or other water
bodies in the areas concerned, which retain water all year round, will not be drained as in the past,
~ but will be preserved and 1mproved for fisheries development under the New F:sherles Management
Pohcy - : : )

In comphance with thlS very 1mportant agreement and o facmtate 1ts 1mplementatron an up- -to-date
~ national register of all perenmal beels- needs to be compiled and verified, showing name, location,
minimum permianent area and depth and current fishery status. This could be done quite quickly by .
~ thana fisheries staff provided they have means of transport. After identification of the khas water
‘bodies concerned "in each project area, the 1mprovements should take the form of excavating silted
“up areas around the edges of the beels. and using the 5pml to raise bunds within which the area and
depth of water can be increased, clearmg any excessive vegetation and restocking to supplement any
'remammg fish stocks. Restocklng should involve an appropriate range of species, most of which
should, preferably be able to establlsh resrdent permanent breedmo populations within the beel.

It is not consrdered feamble to restore beeI areas which have a]ready been drained, converted for rice

cultivation and allocated to the farmers concerned Owners of beels which are private property cannot

be prevented from draining them, ‘but should be encouraged by all possrbie meas to develop and
manage them as viable fisheries, rather than to destroy them.

Beels: iocated in close pr0x1m1ty toa boundary river shnuld if possible. be let out31de the embanked,
protected area so that the natural system of water flows and fish migrations can be mamtamed In any
case, all'such khas beels, after 1mpr0vement should be leased to genuine fishermen’s groups on a
‘long term basis in accordance wrth NFMP arrangements and with NGO ‘assistance in organ:smg the
ﬁshermen : :
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3 4.2 Development of Borrow-pit Fisheries

Throughout Bangladesh a very large area and number of borrow plts have been dug in the course of
“constructing roads, embankments and other facilities, It is cléar from the appearance of many of these
areds in NWR, that very little thought has been given to the subsequent productive use of such areas,
whereas it costs virtually no more plan the shape and depth of the borrow-pit -and ensure that the
contractors leave the area according to the plan rather than as an unusable derelict wasteland, In some
parts of NWR the ground may be too porous to hold water, but it is believed that there must be many
hundreds of hectares of potentially productive ground of this nature. It is therefore suggested that any
such existing pits and any that may be dug in the course of the project, should be converted for fish.
Fishing rights should be given, as first priority, to the capture fishermen whose livelihoods may have
been affected by the pro;ect and who can be assisted by NGOs to establish themselves as viable
groups.

3.4, 3 Development of Modified FCD Structures '

: Desrgns for mod}fymg or rebuﬂdmg sluices or regulators in order 1o allow fish passage in | both
directions, but without endangering the surrounding farmland, are still being studied by FAP 17. A
number of proposals have been made, for example in reports by FAP 3/1 and FAP 13, for pilot trials
to determine the effectiveness of the suggested designs. Incorporauon of such designs into ‘project
constructional pans, to mitigate the biological impact on mlgratory fish stocks, will have to await the
results of FAP 17’s trials programine,

3.4.4 Enhancement of Capture Fish Resources

1t is inténded ihat the Third Frsherres Project will extend its beel restockmg programme from Hilna
and Halti Beels in Ra_}shahl and Natore Districts to other parts of NWR, but many beels and other
capture fishery sources throughout the region will be left out because of funding limits, It will be

necessary to review ‘each project sitvation and the status of beels in the near vicinity, to determine
which areas still need support. It is considered that private hatcheries and nurseries should be
‘contracted, as they are with TFP, to produce and deliver carp fingerlings to the water bodies. The
production of tilapia and Thai barb. fingerlings can be handled by DOF’s existing public sector

* hatcheries in conjunction with an R&D programme to develop hatchery technologres for a range of
minor carps and other less costly fish species. .

The fish stock enhancement work should also: molude suoplementlng rivering fisheries but an effective
technology for this purpose has not yet been developed and this'is also a topic for further investigation

by FAP 17. The proposed green river" approach to redevelopment of FCD in the Lower Atrai area
' could provrde a test-bed for ‘methods of regenerating over-fished riverine stocks.

- 34, 5 Fish Pond Development :

: 'Any reduction in the rlsk of ponds being over—ﬂooded and of fish being swept away by river water

* or rainfall congestion, improves the prospects for fish farming and creates opportunities for restocking

_Serwceable ponds or for rehabllltatmg others that have fallen into disuse and become- derelict.
_ Expenenee from other ‘projects suggests that the response has often been’ dlsappomtmg, sometimes
“ because of DOF’s inability to provide the necessary extension advice and often because of the general
non—avallablllty of low-cost rural credrt to assist with the costs of pond rehabrlrtatlon In this srtuatlon
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there is an opportumty for fi shermen ] groups with NGO assistance, to negouate {ong-term pond
‘leases with: owners of derelict ponds, whereby the group undertakes the task of excavation and
stocking in return for use of the pond for long enough to make it worthwhile. Several of the NGOs
already have expenence of this approac.h which can give dtsp]aced capture fishermen an alternative
means of Iwehhood

3.4. 6 Implementatmn & Management Issues

Project lmplementatlon will be heavnly dependant on DOF for most of the field staff who wil be
needed to implement the pond culture extension programme and to superwse the delivery and stocking
of fish fingerlings in'the various ‘selected water bodies, DOF staff who can liaise with NGO personnel -
. to oversee the activities of fishing groups will also be required.: ‘However, as noted earlier, DQF
manpower is already substantially committed to ongoing pm}ects and the extent to which they can take
on addmonal work will have to be discussed and agreed with DOF senior management int each case.

A ﬁsherles extensmn LOO[’dll’!ﬁtOl‘ will definitely be requlred to determine where and when the limited
manpower can be most usefully deployed and-to manage the allocation of equipment and funds for
this purpose. In line. with TFP experience, it seems likely that another coordinator will be needed to
‘organise the procurément of fish fingerlings -and ensure that the contracted private sector
hatcheries/nurseries do supply the correct quantmes at the specified times and places. Someone will
also have to coordmale the respective roles of DOF district statf and NGO personnel in support. of
the fishing groups and to ensure that funds earmarked for rural credit are correctly administered, wnth' '
_appropriate arrangements for sub-loan appraisal, approval and recovery. DOF’s senior manpower
~ constraints are such that the three man project management team w1li almost certainly have to be
~provided from external sources. : -
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4  Regional Plan Fisheries Co_mponents :
4 .1 _ Planmng Units and Fi shcn@

Publlshed fisheries data hlthe:to has been arranged on the basis of the former "greater district”
boundaries, of which: there were five in NWR. Some years ago they were divided into 16 "new"
 districts. and those in turn each include a number of thanas (formerly upazilas). It has been the
inténtion of DOF’s data analysis unit to reorganise the system in accordance with the new district
areas but so far this has not been accomplished. Thus the only way to obtain an idea as to the
distribution of NWR fisheries down to thana level was to visit as many thanas as possxble for on the
spot data collectlon :

For regmnal water management planmng purposes, NWR was divided into 15 plannmg units based
on the principal river systems and catchments as described in detail elsewhere in this report; but
whose houndaries frequently intersected rather than conformed to district and thana boundaries. It was
therefore necessary to apportion. the district and thana fisheries data to the respective planning units,
using knowledge gained during the field studies as far as possible, but otherwise on a pro-rata basis,
with the results shown in Table 9

Tab!e 9 NW Reglon, Ass&sment of Fisheries - By Planning Umts

(Area ha Production - M.T.}

CULTURE FISHERIES-FISH PONDS " CAPTURE FISHERIES
Planning ] : : : ) . : e R
Unit’ Cultured . Culwrable Derelict Beel : Hivers Floodplain
Area .l:’rod:'u Aru ?—md'n' Area - :.Pmd'n Area Pro_d‘n: Arca : Pr;iid'n " Arca . Pr:od'n
PU- 1 ] 3675 3490 314 1040 1044 130 24 11 s | as 3000 | 207
r-2 | o) |10 829 370 410 50 24 i | s 28 3000 207
pu-s | 205 : w e | e 268 “30° 294 132 | a0 | 360 | 600 41
PU- 4 | 195 1 . . 206 25 13 s 16900 | 370 1500 105
.PU-:S_ o o2as 230 | 179 80 370 60 2950 | s30 sa00 | a0 | w500 650
Pi.r- 6 '2010' 11910 wo :270 630 80 2200 | 9% 2050 143 8900 578
PU-T ‘;3‘30 lases f- 1o s 10 380 110 w0 | | 020 210
puis. | itos oo f -} - 1547 170 180 { s30 13250 | ‘30 10000 {700
pu.o | ases | o ;:1303 {50 | os4 70 | w0 | 205 weo |10 | w000 | e
pus10 |1es | om0 weo | 8so | 1038 125 weso | 2340 | 3220 | 25t | 1m0 | 780
PU-1L: | 635 . | 600 i95,39 420 sss - foo | 430 | s | 2980 | 235 14000 | 966
PU-1z | 1170 wis. |12 570 657 g0 . | omss | oes - | soz0° 106 31000 | 2140
pu-1s | aasoJasse ] 2 ] oeso uis | 140 9920 | 2180 | 7600 } 50 | sooto | 3aso
Piia | 1360 .1':2§0 R o e %0 1520 | 335 18100 1 1410 | 28e00 | 1930
Wou-as | 2000 | 2050 |- .o les s 750 | 340 .| 13220 | 1030 | s170 360
VTOTAL:‘ _.1815‘.;.0. 16613 _h’sssi 5210 10144 - | 1230 37871 | 9479 88506 | 5854 188990 | 13014

Source: FAP2 Upazili Survey; DOF District Fishery Offices

Mot : Total Area of Fish Pond 2 40362 ha; Pond Production Tatals 23055 M,T.
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Comparison of theses figures with DOF’s published data, (Tables 1 to 6) , shows a mix of similarities
and fairly substantial differences, but given the doubts expressed earlier about the accuracy of these
statistics, it would be surprising if figures drawn from different sources were to agree more closely.
The planning unit figures are therefore judged to be good enough for this stage of reglonal planning.
The compa.nson is summarised in Tablc 10. '

Table - 10 NW Region, Comparison of Planning Unit Fisheries Data with Published Figures

- Sub-Sector Plahning Unit (Tofals) DOF Published (Totals)
Areas |
Fish Ponds :
Beels 40360 41400
Rivers 37870 33649
Floodplain 88505 131500
S 188990 n.a
Productions '
Fish Ponds : o
Beels © 23055 35700
Rivers- .9479 8660
Floodplain 5894 3500
- 13014 42300

I must be stressed that when the t:me comes to consider the feas;bmty 'of each of the pro;ects much
more detailed investigation of the status of the fisherics will be needed. It is also hoped that, by then,
the thana fishery offices will be better orgamsed as regards data collection than they have been
hitherto.

4.2 - Project Options'a:nd Fisheries Impacts
Projects selected for furﬂler'analySis were:

- Teesta Left Bank, PU4; -
- ‘Bangali Floodway, PUG;

- Gaibandha Improvement, PU‘I (dealt wﬁh separately in Annex 1);
- ' Mohananda River, PU11; _

ve ‘Atrai Left Bank (Bogra Polders 2 3 & 4), PUI2

- Atral Right Bank (Ch. Beel Polders AB,C and D), PU13;
- SIRDP Project, PU14; and -
- _ Hurasagar Project, PU4.

Followmg l;he se]ectlon of pro_;ects for - possﬂ)le mclusmn mto the NW - Reglonal Plan, .and

-identification of 2 number of options in each case, it was thereafter necessary to undertake a further

appertlonment of beel, river and fish pond areas, pro-rata to the respective gross cultivable areas of
~ planning units and the projects concerned. ‘Fortunately, the areas of fishable flood plain, defined as
the area of F1 to F4 land flooded to at least 0.3m deep for at least 3 momhs ‘were obtainable from

the hydraullc model for each project option and condltaon : :
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The main variables for comparison of the "Future With" and "Future Wlthout situations, under
differént conditions of full FCD, controlled tlooding, partldl protection and free flow, were changes
in the area of fishable floodplain and in fish yields from the beels, rivers and ponds, etc. The
assumptions used are set out in Table 11, and it was also assumed that there were no mitigatory
interventions. :

Table - 11 Calculation of Fisheries Benefits

Assumptions Concerning Fish Yields

Present Future Without
Floodptain (Flshab!e) o - 70 kg/ha 60 kg/ha
“Beels : 400 ° 350
River and Canals : - o 4n T 35
Cultured/Culturable Poncls : - 850 " 850
- Derelict Ponds _ : 13¢ " 150 °

Borrow Pits _ o 180 " 150 "

Note : (*) Seasonal Beel Areas, if Quoted, Treat as Part of the Floodplain,

Future With | . FRIlFCD Partial Protection

Floodplain (Fishable) 7 50 kg/ha ' 70 kg/ha
Beels - - 250 " 400 "
Rivers and Canals - . 200" 400"
Pond -C & C. - 1000 " 850 "

. Pond -D _ 50 " 50 "

. Borrow Pits : oo 250 " 180 "

Note: ™ Fishable ﬂoodplam detmed as that part of F1 - F4 land which floods at jeast 0, 3m deep, for
at least 3 months data prowded by the mode!

The results of this analy51s are set out in Table 12, which shows that in all full FCD/CFD cases the
- overall impact on fisheries was negative, by anything from minus 8% to minus 60%, whereas most,
5alth0ugh not all of the “flow" portions of the Lower Atrai polders showed a positive impact, suft1c1ent
with Polders A, 3 and 4 and also with SIRDP, to produce an overall positive fisheries :mpact More
detailed analySIS of the implications of these findings are provided in the NWR economics study in
Volume 10 of this report. The most. ‘significant impact on fisheries was the extent to which the
- floodplain area was either reduced, as with full FCD, or maintained as with the partial protection or
“flow" case. The area available directly impacts on the volume of subsistence fish which can be

caught, The other var_lables had much less effect on outcomes.
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Table < 12 NWR Regional Plan: Project Options - Fisheries Impacts

Future Future % Change

With Without With Project
CHALAN BEEL:
" Polder A : 25 Year (Combined) 820 1102 -25
Polder B : -Do- - 816 1361 - 40
- Polder C : -Do- 1751 2157 - 19
Polder D:  -Do- | 1654 3238 - 49
Polder A : 25 Year: CFD Part 571 646 - 11
- Flow " : 466 236 + 97
Total 1037 882 + 18
" Polder B: 25 Year: CFD 591 087 - 40
Flow " 242 209 o+ 16
Total : 833 1196 .30
Polder C : 25 Year: CFD/I Part 53 64 - 17
ceDR" - 631 777 -19
Flow " 1336 1315 +.2
Totai ; 2020 2156 -6
Polder D : 25 Year: CED/I " 338 788 .57
- CFD/2 " 736 1248 -4l
Flow ” 700 1022 - 31

“Total: 1774 3058 -42
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Future Future % Change

With Without With Project
BOGRA POLDERS :
Polder 2 : 25 Year (Combined) 1519 - 1888 - 20
Poider 3 : -Do- 1516 {719 - 12
Polder4:  -Do- 3320 3619 -8
Polder 4 : Full FCD 2904} 3523 - 17
' Partial Protection 4040 15
Polder 3 : 25 Year: CFD Part - 1158 940 23
' - Flow " 478 369 S+ 30
Total: | 1636 - 1309 + 25
Polder 2 : 25 Year: CFD Part 974 1345 8
Flow " | 613 491 + 25
Total : : 1587 183 = - 14
SIRDP : 25 Year (Combined) 3220 3259 -1
| -Do- - CED Part - 503 702 - 28
-Do- Flow " 3634 3247 + 12
“Total & 4137 3949 +5
Hurasagar: 5 Year (Full FCD) 584 827 - 29
© KARATOYA/BANGALI FLOODWAY:
Route = 2 ' $211 1196 - 31
 Route-22 - 86 o3
MOHANANDARIVER : = = 269 276 -3
" TEESTA LEFT BANK - Option-1 274 76 -62

Option - 2 - 308 690 - 55
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43 Proposals for Mitigation
4.3.1 Preservation and Improvement of Khas Water Bodies

In furtherance of the agteement between BWDB, DOF and their ministries that any publicly owned
(khas) water bodies capable of holding water all year round, should not be drained as in the past but
* rather should be preserved and improved for capture ﬁshmg, as part of the project. This development
* would be intended for the bencfit of fishermen’s groups and managed by DOF with NGO assistance,
- under the New Fisheries Management Policy. The improvement works would include excavation of
parts of the beel, ¢onstructing low bunds around the beel perlmeter to demarkate its extent and also
increase its water holding capacxty and restocking with an appropnate species mix to enhance fish
ylelds o

432 Fish Breeding Smictuaries

In COII_]unCtIOII with the beel :mprovement work in some cases there may be need for breeding
sanctuary areas to be set aside’ after restocking has been carried out, The means of establishing,
: demarkatmg and policing such areas requires further dlscusswn but the established tocal technique
- of using brushwood “katha” over & larger than normal area, may be one solution. Katha are places
where bamboo stakes and’ cut brushwood are put into the water to encourage a concentratzon of fish
under this over where they are reIatwely safe from predators and poachers.

g 4.3.3 Development of Borrowpit Fisherics

: Many horrowplts have been dug throughout NWR and Bangladesh in the course of embankment or
. road construction with little or no thought given to their bemg used afterwards for fish production,
‘and as a result the workers leave the pit areas as worthless derelict waste land. It is proposed that
whenever such work is to be done in future, in areas where water retention js possible, the CORtractors
should be required to dig the’ ptts to Specxﬁed shape and depth, so that once the hole has filled with
- water after the construction, ‘work has been completed, it can be stocked and put into immediate
- operation as a fishery. These borrewpxts would also be mtended for use by bonafied groups of capture
ﬁshermen o S

| 4, 3 4 Enhancement of Capture F’sh Resourc&

in the course of pm)ect planning attennon must be paxd to p0531ble externa] or downstream tmpacts
in part:cular in beel and wetlands where the pro;ect may alter or block former drainage or fish
migration routes, Projects should therefore follow the Third Fisheries Project example in suppomng
restockmcr programmes in such water: bodles in coflaborauon with DOF. :

"-'3 4 5 Modli' ed K CD Structures '

Iti 1s to be hoped that FAP17 stuches mto the des1gn of ﬁsh-frlendly regulators and other s;mllar FCD
[structures, will: have been completed and approprzate advice made available to the planners of new -

projects or old prolect rehabilitation. There seems little purpose in-making other than token provision
" for such facilities in the meantime. In the'meantime, however, it is recommended that gates be lefi

fuily open, eSpecially during the early flood and for as long as it is safe to do so, to allow the
_ maxlmum opportumty for fish to pass.
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4.3.6 . Fish Farming Opportunities -

The main beneficiaries of FCD hitherto, in terms of fisheries development, have been the pond
owners whose ponds cease to be at risk of over-flooding and therefore justify the investments needed
to rehabilitate, restock and culture them. Unfortunately, and as recorded by FAP12, in many cases
the response has been disappointing because of DOF’s inability to field the’ extension effort needed
to advise the pond owners and the general lack of low cost, institutional rural credit when needed.
Project planners should examine ways of easing these constraints,

4.3.7 New Waterbody Area Survey

Ex;stmg data on pond status and perenmal waterbody areas and locations derive frorn SPARRSO.
surveys based mainly on Landsat Imagery from February 1980, and are therefore well over 10 years
old by now. There is urgent need for this information to be updated because many changes will have
occurred in the meantime. The original work, for DOF, was carried out by SPARRSO under a UNDP
contract and finance would be required for a repeat study. This need applies across the whole country
and not just in NWR, so that the repeat survey should also be organised nationally.

| It is therefore strongly recommended that fundmg for a national waterbody survey by SPARRSO be
provided as part of the national Flood Action Plan follow-up programme

4.3.8 Other Programmes in Support

If DOF is to fulfil its respons:bihtles in respect of effective fisheries management,. research and
extension, and the organiSation of fishermen to benefit from FCD mitigatory measures, it stands in
need of support and additional resources. In partlcular and as noted earlier, the system for
compﬂation and analys1s of fisheries StatlSthS is in need of a further injection of equipment, skilled
_ advme and tralnmg for local staff. :

There is need for an applied and well resourced research programmes by FRI, into the ‘hatchery
propagation of a range of minor carps and other species, to widen the species composition of
restocking work in future, in'the beels, rivers and other water bodies. Some of the existing DOF
hatchery fac:lmes could be used for this purpose, but finance and eqmpment is required.

DOF’s mablhty o provrde the necessary ]evel of extension to support fish farming development in
FCD areas necessitates the inclusion of provision in project estimates to enable DOF to play an
effective role in ﬂ'llS field

' The need for erlstmg fi sherres rules and regulations to be properly enforced in the interésts ‘of
protectmg the remaining capture fish resources from over fishing, has been stressed. Continued failure
to take the necessary action places all the remammg capture fish stocks at risk and DOF must give
‘the most urgent attention to this issue.
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