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AGRICULTURE

L The_ Present Situation
1.1 °©  Loeatior and Chmate

The North West Region’s boundarles are the Brahmaputra in the east, the Ganges in the south and the
Indian border in the west and north. The land slopes from riorth-west to south-east. The gross area is 3.4
m ha; the net cultivated area (NCA) 2.5 m ha; 0 9 m ha is taken up by water bodies and land not
avallable for cultwat:on :

The region has the most extreme climate in the country. Wmters between November and mid-March,
are the coolest: minimum temperatures, under the influence of the Himalayas, rapidly decrease north of
Bogra but are generally lower everywhere than in the rest of Bangladesh. Conversely, immediate pre-
and post-monscon temperatures are hlgher These extremes are reflected in the prevailing agncultural
practlces :

(a) Transp]antmg h:gh yleldmg varieties (HYV) of winter (boro) rlce before the mlddle of
~ February does not advance the harvest which begins in late May. Although January
plantings usually recover from cold damage, they do not begin to develop until late
‘February, at the same time as those transplanted in mid-February. Consequently early
planting, even if there is'no cold damage increases cost of productzon the crop has to

be 1rr:gated even though it is not developxng

(®)  The HYV monsoon (aman) varieties suffer from partial or complete pollen sterility after
the second half of October and must therefore be transplanted not later that the last 10

“days of August, to flower before temperatures drop too low for good viable pollen
’ production Local aman is more cold resistant: it can be transplanted until late September.

(e) : The region is the best suated in the entire’ country for wheat it was in the North-West
S that HYV wheat productlon begun on a 'ia:ge scale in the early 1970s.

_ Precapltanon increases from west to east ‘and south to north from about 1 50() mm to 2 000 mm. In most
years rainfall is adequate and of. sufficiently long duration to ensure a reliable transplanted aman rice
crop, be it HYV or local. However, farmers are increasingly using the irrigation facilities installed for
the boro and t, aus (early monsoon) rice (Séction 1.4) for t. aman in years and periods of insufficient

~ rainfall, 1992 was such a  year.

L2 Topography and Smls

_ _.There are three majot topogtaphle regions: (1) the ﬂoodp[ams of the major rivers; (2) the Hlmalayan
~ Piedmont; and (3) the Barind tract. The Piednont and the Barind are’ higher than the floodplains and
therefore suffer only minor flooding, and that mostly from drainage congestion. However, runoff from
_these areas contnbutes to the damaging excess of water: in the floodplains.
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Appendix 1, Physiographic Units of the Floodplains, describes the physiographic units of the country.
The floodplains are those of the Brahmaputra, the Teesta along its present and earlier courses, and the
Ganges. The Teesta floodplains subdivide into the catchments of several rivers, each now following one
of the Tee’sta’s-former channels.

There are minor differences m the sorls the most notable is that the Gangetic plains are rich in lime while
the others are not. However, soil conditions are suitable everywhere to0 grow all the crops commonly
cultivated .in the country. Differences in their _proportion, other than those constrained by winter
temperatures and flood levels during the monsoon, reflect local ‘demand, generated by -established
. marketing channels for specific crops. A good example is the concentration of tobacco in the Rangpur
area on the Teesta floodplain. However, it would appear that the area of HYV boro rice is increasing
at the expense of tobacco under the combined influence of market conditions and the spread of irrigation.
Similarly, the Pabna area, being closest to the river port of Nagarbari, has a large arca of field
vegetables, which are marketed in Dhaka and Chittagong, because of the ready accessnbshty of cheap
river transport

- Micro-elevations, because of the risk of excess water from rainfail or rhe 'rrrers 'exert 'a'major influence
on agricultural development. These are referred to as F for flood levels, and are grouped by the Master
- Planning Organisation (MPO) as follows (m): .

FO' 0-0.3; F1:0. 3.0, 9; F2: 0 9-1. 8; Fi: 1, 8—3 6'- F4° 3.6<

‘Not unexpectedly, the cropprng sequences adopted by the farmers for each elevatron are cleariy
identifiable. As far as possible, farmers want to operate fand in three of the four categories: areas that
at any time flood to F4 levels have only a limited cropping potential and are mostly used for fisheries.

-1;3 Crops of the Region

Croppmg mtensrt‘y, the percentage of the eulnvated area of the ﬂoodplams actually cropped each year,
was found to be 158%, a very similar figure recorded by BBS. The kinds planted ace either broadcast
(b) or transplanted (t); either local (1) or HYV. The nomenclature used with the preﬁxes mentioned is

_boro for rice planted before March 15th; aus until June 1st, and aman after that date. The exception is
b. aman whrch is p!anted in early Aprrl

By now almost the entire area of boro is HYV Local varieties are only grown m low-lymg areas that
would flood too-early for HYV to be successful, or where the water levels are too high for HYV boro.

In case of t aman there is still some deliberate decision not to grow HYV in all locations where the water
levels would permit it.. The HYVs, to be fully successful, demand more inputs, planting has to be
~ completed earlier than with the local varieties and are said to be inferior in taste. However, the taste
preference for local varieties is drmmlshmg, as it has in all countries where HYVs, wheat or rice, have
_ been introduced. 1t can therefore be safely predicted that HYV t aman will, in the not too distant future,

“occupy as much land as the farmers’ other resources and the timing and extent of monsoon flooding of
his land will allow. This process will be further accelerated by the recently released photo-sensitive
HYVs: BR 22 and 23, which will flower with diminishing daylight, and not a set time after planting,
thereby to a large extent overcoming the danger of pollen sterility (Section 1.1 b).
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Other crops in descending order of importance as far as the area they occupy is concerned are wheat,
jute, oilseeds (mainly Brassicas and sesamum) sugarcane, pulses, vegetabtes and spices. A]l the other
crops take up 8% of the cropped area, (Table 1.1)

Table 1.1 Agnculture in the North W%t Region i in Numbers

Gross area : 3. 4(m ha) Cultwable area: 2.5 mha
Area flooded to different levels (m ha):

FO: 0-30cm 1.3 . Fl:.30-jé'0 cm

0.8
F2: 90-180cm 0.2 F3,4 & 5:180cm 0.1
Name of Crop % Yield tha | Name of Crop. % Yield t/ha
Rice: HYV boro 26 5.0 Wheat 8 2.7
' t.aus . _ 6 4.0 | Jute 7 1.8
taman .28 4.0 - Qilseeds 6 0.6
Local boro b. aus 1 2.5 . | Sugarcane 5 47.5
Ltaman = 20 13 Pulses 3 0.8
aus/aman 28 23 Vegetables 2 NA
'b.aman ‘5 1.8 Others 8 NA
’ ' 5 1.7 ‘
Rice - 119% Others | 38% | Total 158%
Notes: w Source' Bahglndesh Bureau of Statistics (BBS) and MPO.
@n Sugarcane yield is the average betweenplanl and ratoon crop. Fora detaited description of the mgton scrops see Appendix

2 Cmps of the Region,

1.4 Irrigatioil Deve]opmem

A most 51gmﬁcant development of the last ten years or so has been the a!most exponentlal expans:on of
rabi irrigation: the irrigated area has just about quadrupled. On land free of floodwaters by January and
not again flooded until June the farmer has the choice to grow b aman, mixed aus/aman (if by July fiood
levels are not so high as to clestroy the aus portion), or boro, which cannot be followed by either of the
crops mentioned. The yields given in Table 1.1 readily explain why they prefer to grow boro. The other
rice crops, apart from the lower yield, are at much greater risk from flood damage. Plantmg a short-term
“rabi ‘crop. in November, which would mean delaying the planting of boro till late February or early
* March, may entail some risk if the floodwaters rise before mid-June. There is no such risk when double
cropping with b. amar: the rabi crops following it, - pulses, oilseeds or wheat, - are off the land by late
- March, so that'mixed ausfaman or b. aman can again be sown. The usually minor flooding in June is
' posntwely helpful for the better development of mixed ausfaman and b aman. Nevertheless farmers will
~“grow boro in preference to the b aman-rabi sequence; a glance at the ylelds in Table 1.1 readily explaint
the reason behind this choice. Furthermore, in most part of the region flooding does not exceed the
~ ¢ritical 70 cm level unt:l well into the second "decad” of June (June 11-20) and therefore an early rabi
crop can usually be safely grown before boro. The land is then left vacant until November, when the rabi.
crop is planted (Appendix 4, Cropping Pattern Calculations).
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A major, relatively recent but rapldly spreading development is the increasing extent to which irrigation
is taken for granted for the t amans. While not needed in most years, farmers are increasingly irrigating
during dry spells or the early cessation of rains, This can become a significant factor in evening out t
aman ylelds which, éspecially in the southern and western part of the region can be diminished in years
when the rains cease early or indeed elmost fail, as they did in 1992,

When considering u'rlga_uon in assessmg the expected d_evelopment scenario it was assumed that the
extend of present irrigation equals the area of boro. While a slight simplification, it has been established
that almost without exception boro takes up so much of the actually irrigated area that the generalisation
can safely be made. As far as the future irrigated area is concerned, the method of investigation followed
i described in Volume 10, Hydrology and Groundwater. For planning purposes the expected
development untit 2007 was taken.

1.5 Input Use’

Bangladesh uses about 1. 6 m tounes of urea (46% N), triple super-phosphate (TSP 46% P205) and
nriate of potash (M/P, 60% K20). Small quantities of lower-analysis fertilisers are also used, like
ammonium sulphate (21% N} and single superphospate (SSP, 16% P205). Fertiliser use in Bangladesh
as a whole is about 50kg/ha nutrients. ‘There has been a 16-fold increase since beeratlon Fertilisers are
applied 1o all the more productive crops: boro rice, t. aman, local or HYV, sugarcane if grown on flood-
free land where yield expectations are around 50 t/ha (Appendlx 2, Crops of the Region) and the smail
area of irrigated wheat. The high-value crops: potatoes, vegetables spices and orchards usually receive
generous doses of fertiliser. Broadcast aus and aman get small amounts of nitrogen, to help their better
establishment. The blends of nitrogen, phosphate and potash applied are mostly in line with
recommendations by the Agricultural Extension Services, except that the mixtures apphed to crops
receiving lower doses tend to be higher in nitrogen or are only-urea. This practice is in line with what
farmers do the world over. Fertilizer mixes for all the common crops usually contain gypsum to combat
sulphur deﬁcxenoy which is an increasingly recogmsed problem They should also contain zinc sulphate
. at the rate of about 10-15 kg/ha. Their cost has been included in the fertilizer prices used for economic
analysus :

Approxlmate doses of mtrogen phosphate and potash (NPK) applied to the major crops are in Table 1.2,

Table 1.2 Approximate Present Fertilizer Application Rates (kg/ha)

HYV Boro rice - 120 60 35
T. Aman . ' : 90 _ 45 30
Local boro ' . 40 20 _ 10
T Aman - . 35 15 10
Floating rice ’ 25 0 0 .
Wheat _ e i3 . 20 15
Mustard : 25 0 _ 0
Sugarcane = 90 . | 40 . )

Source; District Agricultural Staff and Farmer Interviews.
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Pesticides, mostly insecticides, are regulacly applied to rice, particularly boro and transplanted aman,
- local or HYV. Both granular_ and liquid formulations are used. Aerial spraying, common at one time, is
by now much reduced and in line with modern pest management practices, initiated by the Agricultural
Extension Services. An mterestmg local pest cootrol practice is to provnde perches for insect-eating birds
in rice fields, thereby encouraging their access to the growing crop in an otherwise largely treeless
countryside. The perches are duly removed when the crop ripens.

2. The FAP 2 Agricultural Ynvestigations.
2.1 Statistics and Studies

There is much statistical information on all aspects of agriculture from BBS and MPO, The data pertain
" to the smallest administrative unit, the thana (upazila). Thana boundaries are not necessarily identical with-
the areas in need of flood protection, It would not be practical if they were: all farmers need land at all
levels, to ensure crops in dry years, -the low-lying areas,- and the ones when floods are above average,
the highlands. Therefore the BBS data as compiled can only be taken as tndtcators of the situation in the
smaller potenttal flood corttrol and drainage (FCD) areas (Appendtx 4, Croppmg Pattem Calculations).

A wea!th of knowledge on all aspects of agrtculture in the: Tegion, recorded or obhgmgly provrded in the
- course of discussions, exists in the research and extension organisations: the Bangladesh Rice Research
Institute (BRRI), the Bangladesh Agricultural Research Institute (BARI) and the Department of
Agrtcultural Extension (DAE) The assustance of their officers is hereby gratefully acknowledged.

"vIany agrtcultural sector studtes have been conducted since 1971 and even earlier. Summanes of all have
been perused; many of them have been studied in detail, Development trends since Liberation have been
noted in the field and from records, to establish a base from which future trends can be estimated.

The FAP 12 mvesttgattons desigtted to be a source of data for the regional studiee have determined the
effects of earlier flood control, drainage and trrtgatron (FCDV/I) projects, Their findings are dtscussed in
Section 4.2.

2.2 - Field Investtgat:ons :
22 1 General Surveys

Fteldw0tk 1nc1uded a survey of the ﬂoodplams in the course of which 423 farmers have been interviewed
~ (Appendix 3, Surveys and Studies). In addition, a detailed socio-economic survey has been conducted in
' the Gaibandha area (Volume 5). Muitidisciplinary teams visited upazilas in the proposed project areas and
' have collected pertinent information from farmers and officials. Agriculturists have recorded farmers’
©responses 1o’ flooding and the summer and winter cropping sequences followed under their specific
conditions. From this information their likely reaction and utilisation of an improved water regime,
brought about by an FCD prOJect was extrapolated Much attention was paid to rationalise and pin down

'to ﬂood depths and thetr ttme the reason why farmers elect to grow. certam crops on specific parts of the
landscape This information was then used to identify water levels at different "decads" of months, which

‘is major determtmng factor in crop selection.
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It should be noted however that the decision as to which crops to grow does not depend only on the depth -
and time of flooding. They are influenced by rainfalt because of its late stact, early finish or possibly
inadequaté total which -may not allow two rice crops to be grown in the monsoon in areas where
. supplementary irrigation cannot be provided. Econcmic and management reasons also play a part. These
are personal and judgemental factors that cannot be defined in terms of agronomy and water depth.
Therefore at this point a degree of judgement, based on local knowledge, has been used. Details of the
process, and its rationale are described in Appendix 4, Cropping Pattern Calculations.

2.'2:;2' Livestock and Draft Power.

The livestock situation has been studied primarily in connexion with the availability of draft power at
present and in the expected future with-project Situation. It. was noted that draft power in relation to the
growing work-load is diminishing, both as regards the' number and strength of animals available per
hectare of cultivatéd tand. Land tradltmnally ploughed and laddered (a form of harrowing) four, five or
even §ix times in prepdratlon for a transplanted. rice crop is now only plouohed and laddered perhaps
‘three times. Shortage of draft power may well delay the full exploatatlon of improved conditions expected
from FCD projects. The availabitity of cattle feed is not likely to increase substantially: increased fodder
productlon could only. take place at the expense of human food production. Addressing this issue, and
suggesting or rationalising remedies, is not part of FAP studies. It must, however, be noted that the oanly
apparent solution is increasing mechanisation, which is making an encouragmg start.

On the other hand smdll sto»k and poultry, as also noted by the FAP 12 studies, increase w1th the
availability of more grain from threshing floors and the better utilisation of crop residues, This issue is
more fully developed in Appendix 3, Surveys and Studies.

© 223 Agro_-Foresiry i

The present situation regarding fodder and fuel trees has been examined. Like animal husbandry,
addressing the obvious shortage of any form of tree cover is not part of the FAP studies; gxcept to note
that the improved environment will increase suitable areas for tree planting. Trees like Leucaena
leucocephala, ‘(ipil- ipil), already common in roadside plantations and used for fodder by stock owners
living near such roads, could readily be grown on tield boundaries that will be dry for a longer period,
without impinging on arable crop production.

~ An interesting feature is the extent to which Sesbania sesban (doncha) is being grown. It is dried and used

- for fuel, mostly by the grower. If sold, it fetches about Tk 1,000 per bhiga, Tk 7,500 per ha; the buyer
does the harvesting. In some cases it is taking the place of b aus on high patches where b aus would be
a risky_ crop be- ause of the permeable nature of the soil. It is also grown on field boundaries.

' 2 2 4 Ldbuur

It soon bec.dme cledr that labour dlelelllty tor peal\ demand periods (harvestmU boro and aman rice and
“also transpldntmu aman) tas to be considered. Even today tarmers’ rely hEdVlly on labour migrating from
‘other pdrts ‘of the country for seasonal work. The question inevitably arises whether this source of labour
- will remain adequate when demind increases. The possibility of increasing meloymcnt opportunities in
the home areas of the migrant workers cannot be ignored: Flood Control and Irrigation (FCD/I) projects
_are expected 10 be lnittdtecl in all parts of thie country, creating more employment opportunltles nearer

Lhelr homes,
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3. Potential Areas for Flood Control and Drainage
3.1 Definition and Extent

‘The cultivated area of the floodplains, the potential FCD area, is given in Table 3.1

Table 3.1 Cultivated Avea of the Flood Plains (m ha)

Teesta '(alon'g its old and present course) 1.03

Karatoya-Bangali 0.26
Lower Atrai- E 0.08
Active Brahmaputra: ' 0.4
Lower Purnabhaba 0.13
Gangetic Floodplain ‘ 0.80
Total gross area: 2.44
of which cultivable: ' o 1.63

- Source: Land Resources Appmlsal of Bangludesh For Agricul- lural Dcvelopmem Repon 2; Agmecolog:cal Regions of Bangladesh;
UNDP/FAO, 1988. .

3.2 Crops and Farmmg Systems on the Floodpla:ns

-On the ﬂoodp]ams the plopomon of rice to other crops is higher than .in the region overall. In the
‘monsoon there is less land that is not covered by water and the proportion of ¥0 land (Section 1. 2) is also
lower. Inundation, while in moderation an aclvantage for rice, severely restricts the cultivation of other
Crops as. witnessed by the fact that sugarcane in flooded areas yields only about half that in flood-free
areas. Jute will do better if inundation does not come before August. However, rice is the preferred
choice (Table 1.1). Jute at present occupies only 7% of the cropped area and is likely to diminish further:

its future market prospects are generally not regarded as hopeful. During our studies in 1991-92 farmers
experienced some trouble in selling their production at reasonable prices.

Irrigation water from surface sources is relatively easily accessible in the rabi from ‘ponds and beels left

behind by floods. Near these, and also where the groundwater is shallow, boro rice has always been

grown, at first irrigated with the many ingenious traditional water lifting devices and lately with low-lift

pumps. Groundwater is usually readily accessible for shallow tubewelis or open wells. These conditions
have mcreasmﬂly induced farmers to switch to boro.

The foregomg do not mean to imply that rice is the only crop grown, summer or winter. Irrigation, while
widespread and still expanding, is unlikely to cover more than 70-80% of the potentially irrigable area.
“The reason for this is the groundwater potential, institutional and personal constraints of the operators
and the high cost of deep tubewells which are needed if the 1rr1gated area is so large as to lower the
groundwater level below the suction capacity of the centrifugal pumps used towards the end of the dry
season even when placed some way down a well. (Volume 10, Hydrology and Groundwater). In places
where there are no irrigation facilities a number of non-rice rabi crops are, and always will be, grown.
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Depending on the expected time of the floods returning, these are pulses, oilseeds, (mainly Brassicas and
sesamum) and wheat; also sugarcane for jaggery (gur) production, to sell as chewing cane, for local juice
extraction and for the many sugar mills. The problem with wheat is that the land is not available until
April for replanting which may be too near the arrival of floods for either of the broadcast monsoon rice
crops to establlsh themselves

Farmers operatmg in flooded areas endeavor to farm also at'higher elevations: flood-free land is necessary

for survival in exceptionally wet years when the species planted, b. aman, would be damaged or

destroyed. They will go long distances from their homeésteads to cultivate such areas. Numerous studies, -
including the FAP-2 survey, noted that the average farmer cultivates not fess than 4 or 5 plots, all at

different micro-elevations: the reason for this apparent labour-wasting fragmentation is readaly seen when

the risks to basic food crops at the different flood levels is assessed. For details on the regton § CrOps see

Appendix 2, Crops of the North-West Region,

4, Ex'pected. Agriéulturai Developfnent with FCD projects
4.1 The Nature of Likely PI‘OJEC! Beneﬁ{s

The FCD pro;ects would enabie a change to more productlve Crops (from b. to: t aman, be it locai or
HYV) and reduce the risk of flood damage to the crops normally grown. Cropping intensities however,
may in some cases be reduced, for instance if flood protection allows a farmer to grow boro, he may well
“do so instead of the b aman followed by a rabi crop, which he is now forced to do, While, strictly
speaking, this reduces cropping mtensny on that piece of land from 200% to 100%, it actually increases
production from 1,7 t/ha of b aman plus 0.6 or 0.8 t/ha of oilseeds or pulses to.5 t/ha of boro (Table
1.1). In the following sections the likely changes in cropping patterns based on the expected with-project
water regime are analysed and- the farmers” reaction to these changes projected. Yield improvements,
apart from the prevention or. reduction of losses through damage by floodwaters, cannot be attributed to
- FCD projécts: they have no crop husbandry improvement component. Such yield lmprovements that are
likely to occur will be due to lmprovemems in crop varieties and posmbiy better farmmg practices; it must
however be stated that within the given means farming practices in Bangladesh are as good as anywhere
The foregomg are also the ﬁndmgs of the FAP 12 studies, which reviewed 17 FCD and FCD/I projects,
of which six were in the North West Region. - -

Any change in- the rlsk factor, i.e. the llkellhood of partial or complete loss of crops is dlscussed in
Volume 13, Economics. '
42 -Findings"of the FAP-12 Studies
T he prmc1pal country -wide findings of the FAP-12 studies are as follows:
(a) ' Croppmg intensities, especially the area under rice, have been mcreased by FCD,
However, the caveat made in Section 4.1 was also identified by the FAP 12 studies. The

~ FCD projects have strengthened the dominance of rice in the croPpmg system but had
2 mostly negatwe eﬂect on diversification, o
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®) Fariners exploited the changes in'the water regime by switching from mixed aus/aman
to t. aman and from local to HYV t. aman. A less spectacular, but nevertheless
signiticant change was from b aman to mixed aus/aman: for the loss of 3-400 kg/ha of
b aman they gained about 1.3-1.5 t/ha of aus, at a time of the year when grain tends to -
be in short supply '

(e The area of boro has mcredsed as has the propontaon ot HYV to local varieties. In the
North-West by now the area of local boro is but a small fraction of the total, usually
confined to depressions, The change is tar more swmtant in other regions where floodmg
comes earlier than in the North-West: in the North—West ‘significant flooding is rare
before the boro is harvested in late May or eariy June. In many cases everywhere, and
in the North-West in particular, the incréase in the boro area is attributable to the growth
of irrigation (Section 1.4). In general FCD has not brouoht about a significant expansion
in irrigation unless the pm_;ea.t included a component to. promote it, or it gave a degree
of protection {0 areas thit encouraged farmers to install irrigation systems using their own
resources. In the region onily two of the six projects evaluated showed significant boro
intensification, and even there the share of FCD was consideced to be mmor These were
the two BRE transects, KaZqur and Kamarjani. Expansion of the boro area ‘has come
about because of the drying up of beels which could now be planted to boro and, to a
lesser extent, becuuse of piuteuuun from early flooding from the Brahmaputra, about the
only physiographic unit in thc region where this risk exasts

(d) Prod_uttion per - unit areu hus_increased because _of the change_ to HYVs from local
varieties, not from increased input use. It might have been expected that the reduction
in flocd damage risks would induce farmers to ‘use more fertilizers and pest control
chemicals, This does not appear to have happened yet: it seems that confidence that
flooding has indeed been alleviated is yet to be built up. It is also likely that fertilizer-
application rates are already near. the optimum for crops that are fertilized under the
prevailing cultural practices and given the genetic potentldi of the varieties in use. This
dppl:es pa[tluuldrly to uups other thdn rice dl’ld vegetables.

(e) “The i lssue of soil tem]lty has been exammed I ternltty is measured by the amount of
nitrogen fixed by the blue-green algae, then the decrease of their concentration brought
about by FCD projects has been reduced. On the other hand the phosphates, potash,
suiphur “and - micronutrients in the parent mateérial of the soil become more readlly
“available as water relations dl’ld sotl aeration improve. The changed soil-water relations
enable better use to be made of chemical fertilisers applied, and undoubtedly wil
continue to be applied in increasing quantities by commercial farmers who produce the
bulk of the food cousumed by Bangaldesh’s, -and the world’s, - expandmv population.
Therefore crop husbandry practices have moved néarer to those in developed countries
_where increasing reliunce is made on chemical rather than biological means to maintain-
productivity. This trend will undoubtedly i increase as farmers gain confidence that the

- FCD measures do in fact work: and warrant hedvzer investments in inputs. With
‘population densities increasing wor ld-wide, there is little alternative to increased fertiliser
use. The only | alleviation is to regulate fertiliser doses in accordance with their uptake by
the plants. To some extent this is already done in Bangladesh: the amounts used and

"ra.n,ummemle(l and hkeiy to be usu[ in the future, do not exceed these limits.
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{})] FAP 12 has highlighted the likely problem of drying the increased harvest. Drying
facilities: suitable surfaces on which safely to spread out the grain to dry, and ensuring
the means of rapid protection in case it rains, is a perennial issue in Bangladesh, The
problem will be exacerbated with increasing quantities to be dried, especially that
harvested in the rainy season. While not within the terms of reference of the FAP
investigations, ‘addressing this issue cannot be postponed much longer (Appendlx 3,
Surveys and Studies).

(g) The issue of broadcast HYV aus has been ﬂagged It was found that, despite the
established fact that transplanting these varieties gives a better yield, in many places it
had to be broadcast because of restricted nursery. facilitiés. Fortunately this does not
appear to be an issue in the North-West region: professional nursery growers produce
increasing quantmes of seedlings of good ‘quality and their market is expanding
(Appendix 3, Surveys and Studies).

(h) The.'studies 'and:the:s'urvcy'carried=out by FAP 2 has found that in most project areas the
number of cattle has decreased. While the amount of crop residues available for stock
(rice straw.and the increased amount of fice bran from the local husking mills) has
increased, this may have been largely cancelled out by the loss of seasonal grazing:
former seasonally inundated lands, the traditional common grazing areas, became
cultivable due to the projects. The increase in irrigation also ‘exchanges rabi stubble
grazing with boro. Therefore the reduction in fodder quality and cattle numbers can be
attributed as much to the increase of irrigation as to FCD. Furthermore, the straw of
HYVs is less palatable than that of the local varieties and also possibly less digestible.

" Consequently, available draft power and milk supplies have declined. On the other hand
the number of sheep, goats and poultry has increased. To what extent the two factors
ompensate is dxfﬁcult to assess (Section 2. 2)

)] The studres have noted that supplementing rice straw with a urea-molasses mix to
enhance its nutritive value has not' been exploited, They, and also the FAP 2
investigations, found that while several people knew of the method, none have actually
pratised it. Seemingly there have been some inevitable mishaps when used. While the
introduction of this mix requires care and attention to detail, it is being practised in many
places with good results. It would appear to" be an easy means to enbance the
performance: of drafl animals if urea-molasses feed supplements were to be further
pursued: both are readily available in Bangladesh. :

The overall conclusion has to be that FCD has made no impact on livestock production. Crop residues
will be an increasingly important stockfeed, but they will also be used, as at present, for thatching, and,
especially the straw of b. aman which is the least palatable, for fuel, Thus, although the total volume -
produced will increase, this increase is unhkely to be reflected in increased lwestock production

There is some evidence, as mamtested by a steady expans:on of strawboard producnon in Bangladesh -
some even for export, - that there may be an industrial market for straw in areas that have a ready access
to cheap river transport. Nevertheless, it may be pmdent at this stage to omit the increased value of crop
res1dues from crop budget calculations.
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4.3 The De.vel(.)pmcnt Scenario.
4.3.1 Crop Sélection

~In env1sag:ng llkely tutme developlmnt on land now affected by high seasonal water levels, the following
assumptions can be made, based on the farming systems seen to be wolvmg in areas not affected by-
floods:

(a) Irrigation development is likely to continue to its limit in areas free of flooding in the
boro rice season where groundwater is available. “Available” has to be qualified: with
technologies curvently used it means by suction, i.e. surface-placed shallow tubewells
(STW):or, at best, centrifugal pumps sunk in a pit: deep-set smallow tubewells (DSTW).
However, even with the present high cost of deep tubewells (DTW), there is a steady
_conversion from STWs and DSTWs to DTWs. Bearing in mind past deveIOpments the
repldt.ement of the rmhtvely cheap low-lift pumps (LLP) by SWTs which has brought
about the present expansion. in irrigation, it does, not seem unlikely that suitably sized
DTWSs will bring about a similar expansion. There do not appear to be restriction on
exploitable groundwater in the ﬂoodpimns only on the method of its extraction (Volume
10, Hydrology and Gloundwatex) :

®) Once ung.\tion is, awulahle it is muedsmu}y used on HYV and .t aman at times when
: ‘there is water stress. This situation has arisen in a small way in 1991 and much more
‘strongly in 1992, an exceptionally dry year. However, it occurs . quite regularly in
October and edrly Nuvember, a critical time of pollination and grain filling, especially
in the western part of the region. Having irrigation available when needed will ensure a

full ylel(l ot t aman in dry as well as "normal” years :

() There is strong ewdenw that farmers. wmh to grow transplanted rice if possible. Thls
trend h'lS brought about the practice, introduced and developed. by the farmers, of
transplanting tloating rice, a species tmdmondlly ‘broadeast (the b. aman). Yields when’
transplanted are reportexd by some to be higher than when broadcast, but even if they are
the same the. ‘ld\mnt ages are that it can follow boro, enabling two crops to be grown if
water levgls pem‘ut it. Bmadmstlng floating rice after the boro is harvested cannot be
done before June which does not give it enough time to develop sufficiently by late July
to withstand the deep tlooding that can be expected. 1992 was an exceptional year in that
the floods were much delayed and when they came, were reldtlvely slow in rising and
not very deep. Several tarmers broadcast deep-water rice in their boro stubbles, and
appeured to hiave been. successful. However, they were emphatic that this practme hds a
less than one-in-ten chance of success. If however fairly mature seedlings are transplanted '
_in June, ‘they will have reached the stage by late: July to be able to expand with rising -
‘water levels. Farmers also maintain that labour requirements of transplanting are lower
than the cost of weeding the broadcast crop, which in Apnl and May is a most laborious

_ opemtmn : :

() -Other crops grown in flood-affected areas-are jute and sugarcane.” Both can tolerate

considerable depths of water after about mid-July, although the yield of sugarcane is
“much lower under such conditions than if grown on land that is tlood free: 20-25 t/ha
.mthel than 45 50 t/ha. Jute and wgaru.me are grOwRn On non- 1rr1gdted land when
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irrigation ‘becomes available, and the soil not too permeable, farmers switch to boro
which cannot be followed by jute. Sugarcane in Bangladesh is a biennial, not compatible
with any annual crop. However, because except on the Gangetic plains it is usually
grown on the lighter soils where boro would require lacge quantities of irrigation water,
farmers adwse that even with flood control most of the sugarcane area would remain.

(&) Shortage of draﬂ power has been reported by many farmers (Secnon 2.2.2). Th!s may
make a rapid change-over between boro and TDW. aman, or mustard and pulses to boro,
difficult. Mustard and pulses planted in November mature in late January to early

- February: the next crop has to be planted within about two weeks to escape flood
damage. Shortage of draft’ power is gradually being overcome by the increasing use of
two-wheel tractors. At present the quahty of land preparation, because the implements
used are unsuitable, is not perceived by farmers to be as good as with animal-drawn
implements. The technology to equal and even better the quality of land preparauon over
that done with the bar-point plough and ladder is well known and practised in many
countries: It is merely waiting to be introduced to Bangladesh, which is certain to happen
with properly directed adaptive researeh

().  There is evrdence ot iabour shortage in most areas, overcome by the use of migrant

labour (Section 2.2.4). While by no means certain, it is assumed that this can continue
in the future. :

The pomts dzscussed above are further deveioped in Appendrx 2, Crops of the Region and Appendrx 3,
Surveys and Studies. |

4.3.2 Utlirsmg the Landscape

- With the wndespread adoptlon of the shorter-statured HYYV rice varieties, farmers are determmmg their
cropping pattern on slightly different criteria than those set out in the standard MPO flood levels (Section
- 1.2). Also, while flood levels from which’ protection is required is a matter of engineering design, from
a crop productron point the time when the water levels rise above certain points is at least as important
" as its ultimate depth. Therefore the farmers, bearing in mind the increasing importance of the short-
statured HYVs determme which crop to grow in what flood depth according to the following water levels
and tnmmgs -

(ay ‘No tice can be transplanted or broadcast where water levels rise much above 30 cm for
: 6-8 weeks.

‘() HYVs, boro aus or t aman can only be grown where water levels do not rise above 70
. cm by the time the plant is fully grown and the panicle has emerged, and stay at that
level only for short periods. 70 cm inundation for more than a few days does not kill the
crop but interferes with. photosynthesrs through the prolonged submergence of the flagleaf

and thelefore reduce yields.
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{c) The same principle applies to | t aman or aus. However, because they are taller, the limit
is 1 m. Thus, 't aman can be grown where HYV t aman would thrive, but not the other
way round.

(@) - Jute will thrive in fand tlooded to about 1.50 m after the end of July, where b aus would
be submerged. Therefore while Jute can be grown under conditions where b aus cannot,
b aus would not thrive where ]ute would successfully survive. The same apphes to
sugarcane (Sectlon 4},

(&  For DTW aman watér levels must remain below 30 cm for 35-40 days after trans’plantihg
because it takes that long for the seedlings to be able to expand with rising water levels.
Floating rice;, whether broadcast in March or transplanted in June, does not yield well
where the flood levels rise much above 3 m and are only grown in such places if there
is no alternative. The 3m point is therefore perceived as the limit of land that can be
proﬁtably used for agriculture in the tlood season.

For further details on integrating the dirterent crops into a cropping pdttern see Appendm 4, Cropping
Pattern Calculations.

‘5. ' Expected Future Cropping Patterns
5.1 The Farmers’ Criteria for Selecting Crhpping Patterns
5.1.1 Irr:g,.mon

Judging from past devel()pments itis expes.,ted that eventually most of the land suitable for HYV boro, will
be growing it: except for Physiographic Unit no 6, the Active Brahmaputra Floodplain, This Unit, if it
were to remain unprotected, would flood before the boro matures’in most- years. Boro rice will then
become an even more important rabi Lrop than it is at present, with or without FCD projects. Information
on historic irigation development and its potemmi under different irrigation modes, has been compited
for each project area. There s little reason to suppose that availability of, and access to, groundwater will
be a serious constraint (Volume l(} Hydrology and Groundwater).

5.1.2 Rabi Crops

No crop ‘approximates HYV boro in the amount of food produced per unit area; few, and all with only
limited market potential, exceed it in profitability (potatoes, vegetables, spices). Therefore it is unlikely
that there will be extensive areas of other rabi crops where there are irrigation tacilities.

5.1.3 Munsoon Crops

“In‘the monsoon season the major crop wdl undoubtedly be cice. The farmers’ pretereme is for HYV or

local t; ‘aman. On present trends it would appear that the area of transplanted floating rice will increase,
thereby enabling double cropping on land tlooded beyond 30 ¢m after late July. However, it must be
recognised that there is a management issue that may hinder its eventual area: land preparation and
‘tranisplanting must take place at the same time as the boro crop is to be secured. Securmo a crop already
grown always takes priority over one yet to be planted. .
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5.14 Diversiﬁcﬂtion

There isno ewclence that there will be an increase either in jute or sugarcane. Whlle Jute is easy to grow,
its harvest and processing is time-consuming. It cannot follow- boro rice and it is difficult, with the
olitorius species almost impossible, to follow it with t aman of either kind. It is llkely to remain the crop
for the non-irrigators, on out- of-command patches within irrigated tracts, where it is not possible to grow
boro or on land that floods too soon, and too deeply, for boro (Section 4.3.2),

In inost parts of the regxon ﬂoodwaters do not rise until early June, although in some places they do not
recede until well into November. Where they do recede by early November, it is possible to plant
mustard or pu]ses which are quick-maturing short-term crops, and follow it with late boro or early
transplanted” aus, The cj:fhcul.ty with this sequence is that boro or early aus must be planted guickly if it
is to escape flooding in exposed places. The rapid changeover may not be possible with the labour and
land preparation resources available to the average farmer and therefore this practice, while agronomically
feasible, may be constrained. '

5.1.5 Triple Céopping

The i issue of growmg three crops in a year, or five crops in two years, is often ra:sed Given sulfabla_
'water levels, there is no agronomic reason against.it: a number of such cropping patterns are being
_practised on a small scaie The following have been observed:

(a) Wlth water not rising above 70 or 100 cm before late September, boro followed by local
transplanted aus, (to shorten the time it OCCU[)IES the land), followed by HY'V or local t.
aman, [depending whether the depth of water is 70 cmi or 1 m; Section 4.3 (b) and {¢)]
and again by HY'V boro.

) A variation of the above is HYV boro followed by HYV t aus in June, followed by 1t
© amanin ea:ly September

It is however most:important to note that all the .'info_rr'na_nts who followed one or the other of these
sequences eithr oWned draft animals or a two-wheel tractor: they did not have to rent either of them.

© HYV t. aman fo!lowed by mustard or pulses foliowed by HYV boro and again HYV f.
' aman.

@) HYV boro followed by ear!y'HYV t. aman (a ﬁxed—périod variety) followed by wheat.
In the following year wheat is followed by HYV t. aus, which would make the aman
crop so late that wheat ‘could not follow jt and therefow the next crop would be HYV
boro. Thls sequence gives twe crops in two years.

o _Whlie any of the above, and several more, are teamhle in each ‘case harvest must’ be followed
immediately by land preparatxon and_planting which must take precedence over, or be carried out
: smultaneous!y with, securing the already harvested crop. No farmer would wlllmgly divert labour from
securing a crop already grown, especially in seasons when there is risk of rain damage. Also, draft power
must be readlly avallable, which can by no means beé taken for granted (Section 2.2). It is therefore
concluded that triple croppmg is unreahstlc on a large scale. :
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5.2 Future Croppmg Patterns

The future-wn_hout and fumre—wﬂh project cropping patterns are based on land capabnhty and the farmers
expected reaction to the flooding situation. The guiding principles are as follows:

@

(b)

(c)

@

(e)

S

© farmers with irrigziiioﬁffaciiities will grow HYV boro on all land that is flood-free

between February and the 10th June;

all, ungalors and non-irrigators alike, are assumed to grow HYV t aman on all land

-where it can be grown because of the water levels and | t aman where they rise silghtly

higher;

TDW aman would be grown on fand that does not flood above 30 cm until late J uly and

. never ﬂoods above Im;

a-short-term rabi crop {one of the common Brassmas (ral or torl) safflower or a. pulse]
would be grown on land that is flood-free by early November and still be followed by
boro or early HYV t. aus;

- Land that is flood free in early November but ﬂoods again before May cannot be used

for boro but is suitable for wheat; its growing season is from mid-Movember to late

_ Math

Wlthout irrigation it is not possmle 10 grow poro. On such areas the calenlated crop mix would consist
of all the other rice Ll‘Ops :

@

o

{c)

@

©

®

broadcast local aus on land that does ot flood above im level before late July,

h aman on land that ﬂoods deeply by about July,

' 'mlxed ausldmm on ldnd lhd[ does not flood deeply until early Auuust and therefore itis '

possﬂ)ie safely to hdrvest the aus poruon

I t-aman, planted in July on fand that does not ﬂood above 30 cm untll early September

- HYV t. aman on land that does not ﬂood above 30 cm until late September; -

rabx crops on umrngated land are not uonstramed by the needs of boro Under such
' condltlons wheat as well as pulses and oil crops are grown, usuaily on residual moisture;

tate cabi crops are the minor cereals, the Setan_a and Panicum milfets (kaun and chena).

5.2.1  Forecasting Cmpping Pzitfems -

| 'leterent methods of torecastma c,roppm patterns in the [PWO] and * futuré with"situation have been
used,depending on whether the planning was at regional (pre—tedmblhty) or project (feasibility) level. In
both cases attempts were made 10 mdke use ot the tmproved accuracy ot predicting water levels which
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can be pro#ided by the hydi‘o‘djnamic model. However experience from the work carried out prior to the
. interim report indicated that there are still many difficulties to be overcome before model-based
predictions of cropping patterns can be used with confidence. These include:

- the accura'cy of the model in relation both to tooography, water levels and discharges;

- problems of scale and micro- topography, which may conceal significant differences in
: ﬁood depths and duratlons over small areas,

5. 2 2 Croppmg Patterns for Reg:onal Planning

In thls case a modified version of the MPO method was used based prlmanly on F levels and publlshed
BBS statistics. The method developed by MPO (now WARPO) involved, first, developing representative
cropping patterns. for land classified according to its flooding characteristics, and second, making
assumptions about the shifts in flood phasing that would occur under w1th—pr0Ject conditions. It was
assumed that, when land was transformed to a different flood phase (e.g. from F2 to F1 land) it would
take on the croppmg pattern associated w1th the new flood phase.

This approach is appropriate for pre-feasibility level planning and has gen’erally been followéﬂ in this
study for regional planning analyses,but the approach has been modified in a way that should more
' accurately describe the expected transitions with- prOJect

Modifications have been made_ in at least two major respects:

(@  Cropping patterns on particular flood phases have been determined by allocating
individual cropped areas to specific flood phases according to some basic rules discussed
below. In this exercise the present-condition flood phasing for a particular project area
was derived from MPO (WARPQ) data, while the present-condition areas of individual

~ crops were derived from BBS 1989 statistics, the most recent available.

(b) ‘The shift in flood phasing resulting under with-project conditions was derived, partly by

' using the FAP 2 model analysis and drainage analysis, and partly by applying judgement
based on knowledge of the project areas and other sources such as FAP 12 studies. This
approach atlows for variations in the degree of transition between project area, whereas
the MPO approach (described in MPO Technical Report No 26, March 1987), assumes
a standard pattern of change for FCD projects, a5 follows:

(i) Irrigated land. - 100% F1 to FO
o -75% F2 to FO
. 25% F2 to Fl1
© 20% F3 to F1
45% F3 to F2
_35% F3 remains F3.

(u) Non-irrlgated lanci -' L '100% to FO.
In some proyect areas these assumed transitions are llkely o overesnmate the chanoes that are feas:ble
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In this analyms the MPO ﬂood phase data and BBS data were both at thana level In pro;ects where only
a portion of the thana fefl within the project boundary, it was not always appropnate to assume that the
thana-level flood phase distribution would apply within the project area. This is the case, for example,

in the Bogra Polders, where thanas such as Adamdighi and Nandtgram have a high proportion of FO-F1
land, but where the parts of these thanas falling:inside the project areas were mostly F2-F4 land. It was
generally not dlfﬁcult to work out where such adJustments were needed

The lmtlal stage in (lerlvmg cropping patterns, then, was to indtch \/IPO flood phase data WIth BBS crop
statistics. The follewmg rules were used;

V(a) : The total 1mﬂdted area was a:,sumed equal o the area of HYV boro + HYV aus {(a
cross-check was made with- irrigated areas derived from th