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Abstract | Research on rice-based cropping systems was carried out in two villages situated in the low-lying
areas of Bangladesh ; Jawar located on the fringe of a Aaor in Kishoreganj District and Taker Bhitee facing a bi/
in Mymensingh District.

Using the local land classification system, the entire village areas were classified into more detailed land units
in order to analyze the relationship between toposequences and the distribution of cropping patterns. A plotwise
observation of field crops grown in the boro, aus and aman seasons was conducted and seasonal variations in the
water regime were observed from 1986 to 1988.

Fourteen major cropping patterns, of which 10 are rice-based, were found to exist in both villages almost
identically. The performance of the existing cropping patterns was almost the same in the two villages and their
distribution was found to be closely related to toposequences, and subsequently to water regime. Aus- and aman
-rice-based cropping patterns were distributed in the kandhilla jami (high lands), while the single crop of boro rice
was the predominant pattern over shail jami/boro jami (low lands) in Jawar. Boro-rice-based cropping patterns
have tended to expand since the introduction of modern irrigation devices. A similar pattern of distribution was
observed in Taker Bhitee. Overall, the research showed that the performance of cropping patterns was a result
of villagers’ adaptation to the given environment in the low-lying areas.
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A predominant feature of the peasant sector
meeting of the Crop Science Society of Japan, October, in Bangladesh is the cultivation of food Crops,

1988. A part of this research was financially supported mainly rice. Rice is grown under irrigated,
by Japan International Cooperation Agency. rainfed or deepfwater conditions in four dis-

" An outline of this paper was presented at the 186th
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tinct rice-growing seasons, namely aus, trans-
plant aman, broadcast aman and boro®. Aus rice
is non-photosensitive and grown mainly by
broadcasting under rainfed condition from
March to August. Aman is photosensitive and
grown either by transplanting or by broadcast-
ing according to water conditions. It is broad-
cast in March/April or transplanted in July/
August and harvested by November/Decem-
ber. Boro is grown by transplanting in the dry
season mainly under irrigated condition from
November/December to April/May.

In 1986/87, about 2.90 million ha of rice
were planted with aus, 1.35 million ha with
broadcast aman, 4.70 million ha with trans-
plant aman and 1.65 million ha with boro®.
This shows that out of a total cropped area of
some 14 million ha 759 is cultivated with rice.
Therefore, the cropping systems of the country
are essentially rice-based”. According to
Gomez and Zandstra®, the manifestation of
cropping patterns is highly environment-
specific. Although the land in Bangladesh is
generally flat, a slight difference in elevation
becomes a determining factor in crop produc-
tivity and in the selection of cropping patterns.
Cropping patterns, therefore, show a great
variation from place to place due to the varia-
tion in topography, particularly in the depth
of flooding. Komoguchi® concludes that crop
cultivation, particularly that of rice in Bang-
ladesh, is designed with close relation to sea-
sonal fluctuations in the water regime. Satoh!®
also reveals that the dominance of deep-water
rice in the southwestern lowlands and of boro
rice in the northeastern lowlands is closely
related to the water regime in both areas. As
modernized measures or systems of water
control have not been established so far in
most of the low-lying areas, toposequence and
subsequently the water condition play a vital
role in the establishment of rice-based crop-
ping patterns.

In the low-lying areas of the northeastern
part of Bangladesh where swampy depressions
like Aaors and bils are found, the winter rice,
boro, is extensively grown. Bils are depressions
which never lose water even in the dry season.
Haors are vast saucer-shaped basins which are
fully inundated and look like lakes during the
rainy season but dry in the dry season. A haor
may contain several bils within its area. In
these low-lying areas boro rice is the most

important economic product not only for sub-
sistence but also for commercial purposes®.

Our research, therefore, was conducted with
the general aim of understanding the role of
rice-based cropping systems on the village
economy and rural development. Research
activities were focused, initially, on identifying
the existing cropping patterns and clarifying
their relationship to features of the natural
environment such as its topography and water
regime. This paper presents results of this first
stage.

Research Methods

Research sites

Two villages, Jawar and Taker Bhitee, were
selected as research sites. The location of the
villages is shown in Fig. 1. Jawar is located on
the western fringe of Hulia Haor, and this
makes it subject to annual flooding in the
rainy season. The village belongs to Tarail
Upazila (upazila is a local administrative unit
under a district), located 6 km to the east of
Tarail and 18 km north of Kishoreganj, the
capital of Kishoreganj District. Jawar village
consists of three mauzas (cadastral units hav-
ing definite boundaries), Biri Jawar, Chang
Jawar and Ratanpur®. Taker Bhitee, situated

Fig. 1. Location of the two villages studied.
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on the flood plain of the Old Brahmaputra
River, faces a bil called Geramari, and most of
the village area is submerged in the rainy
season also. The village belongs to Ghagra
Mauza of Mymensingh Sadar Upazila and is
located about 7 km to the south of Mymensin-
gh, the capital of Mymensingh District.

Survey methods

In both villages various types of intensive
surveys were conducted ; a survey of all house-
holds, a monitoring survey of sample house-
holds, an in-field survey of sample plots, and
a plotwise crop - coverage survey. The
hydrologic conditions were also observed from
1986 to 1988 with the cooperation of the
villagers. This report is based on the results
obtained from the all-household and the
plotwise crop-coverage surveys and the obser-
vation of hydrologic conditions.

In the all-household survey, information on
all members of each household such as their
age, sex, education, occupation and land
holding etc. was recorded mainly by interview-
ing the householders themselves. A household
unit was defined as a family whose members
use a common cooking stove (khana)?.

In the plotwies crop-coverage survey, each
and every plot was observed in each cropping
season of the calender year, namely aman in
1986, boro in 1986/87 and aus in 1987, and all
the crops grown there were identified. The
plotwise information on crop coverage thus
obtained was arranged on the mauza maps
and the area of cultivation of different crops
and the coverage of cropping patterns were
measured by tracing them by digitizer.

Seasonal changes in the movement of the
water-front were observed every 15 days in
order to identify the rise and recession of
flooding, and front lines at each stage were
drawn on the mauza maps. The water depth
was measured every day from September 1986
to April 1988 at some selected points in the
villages. In total 40 measurement points were
installed in Jawar and 4 in Taker Bhitee, so
that changes in the water depth of entire areas
of the villages could be estimated.

Our work on land classification began with
the collection of local concepts and local terms
indicating topography and land use in both
villages. Since the villagers’ own criteria were
closely related to land use, particularly to rice
cultivation, their classifications were utilized as

the foundation for our own land classification
system. Based on this local classification, land
units were further classified in more detail
according to differences in elevation, using the
results of water-front observations, and water
depth measurements. Following the
classification of land units thus obtained, the
relationship between existing cropping pat-
terns and the toposequences over the villages
was analyzed.

Results and Discussion

General information on the two villages

The total number of households ammount-
ed to 1334 in Jawar (with a population of 6924
as of August 1987), of which 329, were owner
~-farmer households and 5497, were landless.
The remaining 149, were engaged in non-
agricultural occupations. The landless male
householders were mainly agricultural
labourers. Compared to Jawar, Taker Bhitee is
a small village consisting of 65 households with
a total population of 303. Out of the total
householders 349, were owner farmers and
359, were landless farmers. The remaining
319, were engaged in non-agricultural occu-
pations.

Both villages experience deep inundation by
flood water every year during the rainy season
which starts from May and lasts until Septem-
ber. Jawar occupies 941 ha of land, of which
770 ha is cultivated with various crops. Most
of the village area except the homesteads and
the higher reaches of cultivated land is inun-
dated under normal flood conditions. The
total area of Taker Bhitee is about 81 ha, of
which 899, was found to be under cultivation.
The rest of the land consists of homesteads,
roads and b/. Land surrounding the bil is
inundated in the rainy season.

Topography and water regime

The entire area of Jawar is separated into
three major topographical units : levee, flood
plain and backswamp. The levee on which the
homesteads are located declines from the west
to the southeast. On the north and east sides
of the levee lies a flood plain. The eastern part
of the flood plain is wholly submerged in the
rainy season and is called Hulia Haor. On the
southern side of the levee, there is a large
backswamp which contains a number of bils.

Taker Bhitee contains the same topographi-
cal units as Jawar. Homesteads are situated on
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the natural levee and farm fields extend to the
flood plain on the western side of the village. A
big depression called Geramari Bil, around
which farm fields are situated, is located in a
backswamp on the western end of the village.

The annual rainfall from April 1987 to
March 1988 in Jawar village was 2740 mm
with bimodal peaks in July and September. Of
the total rainfall about 759, was recorded
from June to September. During the same one
year period 2050 mm of rain fell in Taker
Bhitee with a peak of 498 mm in July. About
759, of the total rainfall occurred from June to

Seasonal changes in the flooded
areas of Jawar.

Fig. 2.

September also.

Due to the heavy rainfall beginning in May,
flood water overflows the bils and the inunda-
tion expands gradually from low lands to high
lands in both villages. The depth as well as the
duration of inundation varies from place to
place depending on the topographic situation.
At the peak of the flood, entire areas of the
villages are usually flooded, with the exception
of the higher parts of the high lands, home-
steads and roads. The seasonal changes in
flooded areas in Jawar are shown in Fig. 2. In
September or October only the high lands
begin to emerge as the flood water recedes. By
the month of December the water recedes
further, and this makes most of the farm lands
in the low lands suitable for cultivation. Later
on, each bil becomes separated and shrinks in
area to a minimum in April. Such flood condi-
tions as described above are a prominent
factor controlling crop growing and the perfor-
mance of cropping patterns in the villages.

The toposequences and changes in water-
level from August 1987 to April 1988 in Jawar
are illustrated in Fig. 3. There are 20 bi/s of
different sizes which are sporadically distribut-
ed all over the village. As the elevation of the
land surface varies to a great extent, a wide
variation in water levels is thus observed
between high and low lands, from 0 to 7 m in
different loations. The high lands are subject
to shallow flooding with a short period of
inundation. In contrast, water remains for
longer periods in the lowest lands, particularly
surrounding the bu/s.

Land classification

The villagers of Jawar classify land into four
major categories according to its utilization :
bari (homestead), bichra (gardens and fields
adjacent to bari), kandhilla jami (high land),
and shail jami/boro jami (boro rice-growing
land). The latter two are divided further into
sub-categories according to their elevation, as
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Toposequences and changes in the water-level in Jawar.
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Table 1. Local and our detailed classification of farm lands.
Local land Land unit Local land Land
classification (our classi- classification type* Characteristics
of Jawar fication) of Taker of land type
Bhitee
uchu H-H high Above normal flood level
(high) kandha
H-L
medium | Max. depth of
kan- majhari M-H taner | high flooding normally
dhilla (medium) baiet Jjami less than 91 cm
Jami M-L
nichu L-H medium | Max. depth of
(low) nama low flooding normally
L-L between 91 and 182 cm
maath B-H biler bondho- Max. depth of flooding
shatl or korcha ker low normally more than
Jami khilla B-H-L Jjami 182 c¢cm
or biler
petty B-M majhra or very Deeply flooded during
boro low monsoon, depth of water
Jami B-L biler biler rising as high as 10m
nama Jjami at maximum
char char !

* After Brammer®,
topography .

follows ; uchu (high), majhari (medium) and
nichu (low) types of kandhilla jami, and maath
or khilla at the highest, petty in the middle, and
char at the lowest in shail /boro jami.

On bari and bichra the villagers grow fruits
such as bananas and various summer and
winter vegetables with short growing periods
such as potatoes and amaranth. Situated adja-
cent to the homesteads, the bichra receives the
homestead waste and is usually fertile. In
addition, its easy access makes it suitable for
more intensive cropping than on any other
land types in the village. In addition to vegeta-
bles and fruits, commercial crops such as
tobacco, jute and mustard are often grown in
bichra.

Rice and various other crops such as jute,
wheat, mustard and pulses are grown on the
kandhilla jami. The villagers call the section of
kandhilla jami where transplant aman is grown
roatcha jami, and the section where broadcast
aman used to be grown bawa jam:. Villagers
recognize kandhilla jami as less flood-prone
land where at least one or two crops can be
grown without being subjected to flooding.

Khilla jami is land which has been made

This classification is commonly used in Bangladesh for classifying land

suitable for boro rice cultivation by lowering
the original land surface and piling up the soil
to make high surrounding bunds in order to
preserve the flood water till the dry season for
boro rice cultivation. Maath jam: is land which
previously remained mostly uncultivated.
After shallow tubewells (STW) began to be
introduced into the village this type of land
was converted to boro rice fields.

Petty literally means fish belly, and this
indicates that the petty jam: is the most fertile
among various types of boro jamis. Because of
its high fertility and water holding capacity,
the petty jami has long been utilized for boro
rice cultivation. Some parts of petty jam: which
receive water from the surrounding lands
throughout the boro growing season are called
lunga jami, and they are recognized as the best
of petty jami as they have high fertility and
sustain good crops despite little care or labour
expenditure.

Char jami is situated in the inner portion of
a bil. The villagers transplant boro rice towards
the center of the bi/ as the water recedes. Char
jami is often created artificially by making
bunds at the lower side of the b/ which results
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Table 2. Area and percentage of major cropping patterns in the two villages.,

Season Jawar Taker Bhitee
Ne. Aus Aman Boro Area (ha) (%) Area (ha) (%)
1 A/] FAL FAL** 10.3 1.3 0.3 0.4
2 A/] FAL WCP 20.7 2.7 0.0 0.0
3 FAL AMN FAL 42 .2 5.5 3.5 4.8
4 FAL AMN WCP 9.4 1.2 2.6 3.6
5 A/] AMN FAL 66 .4 8.6 3.8 5.3
6 A/] AMN WCP 29 .4 3.8 10.9 15.1
7 FAL FAL BOR 404 .6 52.5 29 .4 40.7
8 FAL AMN BOR 12.0 1.6 8.7 12.1
9 FAL FAL WCP-BOR 5.1 0.7 — —
10 AUS AMN BOR — — 1.2 1.7
11 FAL FAL WCP 33.3 4.3 1.2 1.7
12 FAL FAL SED 16.4 2.1 2.3 3.2
13 Others 17.2 2.2 0.1 0.1
14 FAL FAL FAL 103.0 13.4 8.2 11.4
Total 770.0 100 72.2 100

* Serial number of cropping pattern.
** A/]=aus rice/jute, AUS=aus rice, AMN=aman rice, BOR=boro rice, WCP = winter
crop, FAL=fallow, SED=seedling nursery (no crops are grown after uprooting of seed-
lings)

bichra —2

kandhilla jami > -4

canal high land medium land low land boro jami -\;CC
H-H { H-L | M-H | M-L | L-H | L-L B-H |B-H-L| B-M | B-L char | doba

b 1

______ RIS P 2

cropping pattern
©

Fig. 4. Schematic cross-section showing the distribution of major cropping
patterns of Jawar.
1) Abbreviations from H-H (high-high) to char indicate detailed land
classifications according to elevation.
2) Solid lines indicate the major distribution of each cropping pattern and
dotted lines, its minor distribution.
3) A the water-level in a big flood year, B : in a normal flood year, and C :
at the lowest point of recession.
4)  doba : Central portion of a bil where the water stagnates during the dry

season.
in the land surface being raised through soil classifications used in our research are shown
deposition during the rainy-season flooding. in Table 1 together with the standard

The local and the more detailed land classification of topography adopted in
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Fig. 5.
selected locations of Jawar.
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Seasonal changes in the depth of inundation and cropping patterns adopted in some

Abbreviation of crop names and serial number of cropping patterns are identical to those

shown in Table 2.

Bangladesh®. Kandhilla jami was divided into
six land units; high-high (H-H), high-low
(H-L), medium-high (M-H), medium-low
(M-L), low-high (L-H) and low-low (L-L).
The shail/ boro jami was divided into five units ;
boro-high (B-H), boro-high-low (B-H-L),
boro-medium (B-M), boro-low (B-L) and
char. B-H and B-H-L are identical with maath
and khilla jami, and B-M and B-L with petty
Jjami.

The land of Taker Bhitee is locally classified
into two broad groups, taner jami and bondho-
ker jami/ biler jami. The taner jami (land above
a bil area) is sub-categorized into kandha, baiet
and nama. Kandha land is located in the highest
areas and corresponds to the H-H to H-L
land units of Jawar. Here bhita (homestead),
palan (land adjacent to homestead, the same
as bichra in Jawar) and crop-growing land
which is called dhaner jami (or again kandha
jami) are situated. In respect to elevation, bazet
jami and nama jami are next to kandha jami,
and are identical to the M-H to M-L and L-
H to L-L categories of Jawar, respectively.

The bondhoker jami or biler jam: (land within
bil) is sub-categorized into biler korcha, biler
majhra and biler nama, and these correspond
closely to B-H to B-H-L, B-M, and B-L to
char of Jawar, respectively.

Existing cropping patterns and their distribution

Based on the plotwise survey on crop cover-
age in Jawar and Taker Bhitee, existing crop-
ping patterns throughout the year were deter-

mined for the entire areas of both villages.
Although nearly 70 kinds of crop sequences
were found in Jawar and 40 in Taker Bhitee,
they can be clustered into 14 major cropping
patterns including fallowing, as shown in
Table 2. Major cropping patterns are almost
indentical in the two villages but the fre-
quency of occurrence differs between the two.

Out of the 14 major cropping patterns, 10
are rice-based. They are grouped, based on
the common classification of rice in Bang-
ladesh, into aus-based, aman-based, and boro-
based cropping patterns ; patterns No.l and 2
shown in Table 2 are aus-based, Nos.3 to 6 are
aman-based, and Nos. 7 to 10, boro-based. The
most dominant cropping pattern is the single
cropping of boro rice, covering 52.59], and
40.79%, of the total cultivated areas of Jawar
and Taker Bhitee, respectively.

Fig.4 schematically illustrates our detailed
land classification and the distribution of
different cropping patterns in Jawar. The aus-
based patterns are distributed from M-H to L
-L, while the aman-based patterns are dis-
tributed in the higher lands from H-H to L-
H. The boro-based patterns combined with
aman rice or mustard are distributed from L-
H to L-L, which have been rather recently
established after STWs were installed as a new
means for irrigation. The single cropping of
boro rice is solely distributed over the entire
area of boro jami which extends from B-H to
char lands.
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A similar distribution of cropping patterns
was found in Taker Bhitee. However, it is a
distinguishable feature of Taker Bhitee that
the higher lands of taner jami have been
planted with boro rice under the double or
triple rice cropping patterns since the intro-
duction of deep tubewells (DTWs) in the
village in 1982.

Relationship between toposequences and cropping
patterns

The distribution and performance of major
cropping patterns are related mainly to
differences in land elevation, and subsequently
to the time flood waters rise and recede. Fig. 5
shows examples of seasonal changes in the
depth of inundation at six different locations
in Jawar, and includes the representative crop-
ping patterns adopted at each location.

In flood-~free areas like location 1 in Fig. 5
on H-H land patterns 4, 5 and 6 are prac-
ticed. These are aman-based cropping patterns
where local varieties as well as modern vari-
eties with long growing periods are grown. The

major rice varieties planted are Mongir, Biroi, .

Kalizira, Hazishail, Pajam, BR 11 and BR 3
for the aman season and Agali, Kachiloin,
Bogi, Chandina and Mala for the aus season.
The number of cropping patterns adopted in
this land unit is limited but crop accumulation
is high. Intensive cropping patterns such as
aus or jute followed by transplant aman and
winter crops like pulses, wheat or mustard are
practiced here.

At location 2 on M-H land, inundated to a
depth of less than 0.5 m from June to August,
aus-based cropping patterns (1 and 2) are
dominant. Aus rice or jute are harvested before
the peak of the flooding and winter crops such
as mustard are grown after the complete reces-
sion of flood waters (Pattern 1). The main
varieties of qus planted are local, such as Agali,
Kachiloin and Bogi. Patterns 4, 5 and 6 are
occasionally practiced in this location depend-
ing on the extent of flooding. When floods
recede earlier than usual aman rice varieties
such as Mongir, Biroi and Kalizira can be
grown just after the recession.

The flooding lasts longer on the lower parts
of kandhilla jami. At location 3 on L-H land,
where inundation lasts until September, a
number of cropping patterns are practiced
depending on the timing and extent of rise or
recession of the flood waters. In the lower

parts of this land unit where early flooding is
likely to occur, an aman-based cropping pat-
tern like No. 3 is dominant. The local aman
varieties such as Biroi and Mongir are basi-
cally used. In contrast, aus-based cropping
patterns (1 and 2) become dominant in the
higher parts of this land unit as the harvest of
aus or jute can be completed before the flood
comes. The lowest parts of this land unit are
most susceptible to an annual fluctuation in
flood levels. When the flood level is high and
inundation lasts longer, in stead of growing
local aman rice, only winter crops such as
mustard and chilli are grown after the reces-
sion of water (Pattern 11).

The installation of STWs has created a
considerable change in cropping patterns in
the lower parts of kandhilla jami such as L-H
and L-L, that is, the intensification of crop-
ping through the introduction of boro rice in
the dry season. Cropping patterns 8 and 9 are
those which have been newly established since
the STWs were installed.

Cropping pattern 7, single cropping of boro
rice, is predominant in boro jami. Deep flood-
ing during the rainy season and the sudden
rise of flood waters at the beginning of the
early monsoon do not allow any rice to be
grown in the rainy season here. At location 4
on B-H and location 5 on B-M, both modern
and local varieties with longer growing periods
are grown since the flood recedes earlier and
rises later than in the lower parts of boro jam:
such as B-L and char. Only the long-stature,
local boro rice with its short growing period can
be transplanted in the shallow standing water
in char and harvested in April.

When boro rice is grown, boro—jami, with the
exception of lunga jami and char, is irrigated
supplementally with a local irrigation device
called don. Boro rice cultivation has increased
in B-H since the STWs were installed.
Although the single cropping of boro rice is a
traditional practice in this land unit, the intro-
duction of STWs enabled a considerable
expansion of this pattern through the increase
in the water supply. The boro-based cropping
patterns like 8 and 9 in L-H, L-L and B-H or
pattern 7 in B-H are those established after
the introduction of STWs.

Most of cropping patterns found in Jawar
exist in Taker Bhitee, and their distributional
pattern is also quite similar to that in Jawar.

NII-Electronic Library Service



526 Japanese Journal of Crop Science Vol. 59, 1990

Pattern 9, a boro-based pattern combined with
winter crops, is not practiced in Taker Bhitee
because no STWs are installed there. Pattern
8, transplant aman followed by boro rice, and
pattern 10, the triple cropping of rice, which
was not found in Jawar, are widely practiced
in the higher parts of taner jami. These two
patterns have been adopted since a DTW was
installed in the village in 1982.

Changing aspects of cropping patterns

Existing cropping patterns show a clear
difference in character between kandhilla jami
and boro jami ; that is, intensive accumulation
of cropping in the former and extensive expan-
sion of single cropping of boro rice in the latter.
The development of cropping patterns in the
low-lying areas such as these chosen for our
research can be said, in other words, to be
achieved by vertical accumulation at the
higher elevations and by horizontal expansion
at the lower levels. Although the intensifica-
tion of land utilization is not to be expected in
such very low-lying areas as boro jam: in
Jawar, it is nevertheless possible to achieve
through the accumulation of crops in slightly
elevated areas such as kandhilla jami in Jawar,
despite the fact that it is subjected to annual
flooding. The establishment of a variety of
cropping patterns in kandhilla jami is thought
to be a result of such efforts to increase the
intensity of cropping.

Until the early twentieth century broadcast
aman (deep-water rice) was the predominant
crop grown in the lower part of the kandhilla
jami in Jawar, either grown solely or mixed-
grown with aus rice. These cropping patterns
were completely replaced by patterns 8 and 9
after the introduction of STWs in 1975. In
Taker Bhitee the installation of DTW brought
about a similar change ; here the boro-based
cropping patterns were established, replacing
former cropping patterns such as single crop-
ping of aman or double cropping of aus and
aman. These types of changes in cropping
patterns are commonly found throughout the
country. Due to the installation of STWs or
DTWs and the introduction of modern vari-
eties, the total area under broadcast aman has
begun to decrease*. Between 1974/75 and
1987/88 the acreage of broadcast aman de-
creased by some 259 ; on the other hand the
boro growing area increased by 67.29, in
Bangladesh®. This increase of boro rice grow-

ing has considerably contributed to recent
increases in cropping intensity.

The remarkable expansion of boro rice culti-
vation found in the two villages in the last two
decades is said to be a prominent factor
promoting change in cropping patterns. As
boro rice is safer and can assure farmers of a
higher return’?, it plays an important role as a
measure of the intensification of land utiliza-
tion and of the extensive expansion of rice-
growing acreage, and hence is a key factor in
transforming and improving cropping pat-
terns in the low-lying areas of Bangladesh in
the future.

Despite adverse conditions such as heavy
monsoon precipitation and deep inundation,
various cropping patterns have been estab-
lished in the two villages. Modern technologi-
cal innovations such as modern varieties and
mechanical irrigation systems like STWs and
DTWs have greatly contributed to recent
changes in cropping patterns, particularly to
the establishment of the boro-based cropping
patterns in kandhilla jam: and taner jama.
Besides using these modern technologies, vil-
lagers have tried to carry out the present set of
cropping patterns with conventional technol-
ogy also, in such a way that they can utilize
the given resources to the maximum extent.
The existence of a variety of cropping patterns
as well as the use of various types of local rice
varieties enables them to select an adequate
combination of cropping patterns so that they
can adapt to annual fluctuations in flooding in
kandhilla jami and taner jami. Their traditional
technologies to transform the land surface and
the water regime, which consist of digging up
the ground, the construction of high bunds
and irrigation with don, have greatly contribut-
ed to the reclamation and expansion of boro-
rice growing areas in boro jami. In this sense,
the use of cropping patterns in the two villages
can be said to be a result of the farmers’
adaptation, with both traditional and modern
technology, to the given natural environment
of the low-lying areas.

Acknowledgement

Special thanks to Professor Yoshihiro

* Zaman, S.M.H. 1981. Deepwater Rice in Bangladesh.
Paper presented at the International Training Course
on Improved Cultural Practices for Deepwater Rice.
Bangladesh Rice Research Institute, Joydebpur.

NII-Electronic Library Service



SALIM et al. Rice-Based Cropping Systems in Low-Lying Areas of Bangladesh (1) 527

6. Gomez, A.A. and H.G. Zandstra 1982. Research
strategies for rice-based cropping systems. In Rice
Research Strategies for the Future. IRRI, Los
Bafios. 381—393.

Kaida, Kyoto University, for his valuable
advice and to the Ministry of Education,
Science and Culture of Japan for providing M.
Salim with a Graduate Scholarship.

7. Haque, M.Z. 1980. Rice-based cropping systems

References research at BRRI in the seventies. In Proceedings

. Alim, A. 1982. Bangladesh Rice. Urmee and Abu of the Workshop on Rice-based Cropping Sys-

Bakar. Dhaka. 90— 100. tems Research and Development. Bangladesh

. Arefeen, H.K. 1986. Changing Agrarian Structure Rice Resea.rch Institute, Joydebpur. ‘1*9" .

in Bangladesh : Shimulia, a Study of a Periurban 8. KomOg‘.‘Chl’ Y. 1982. Rural community and agri-

Village. Centre for Social Studies, Dhaka Univer- culture in Bangladesh : An essay on three selected

sity, Dhaka. 77—78 villages, Part one. Komazawa Geography 18 : 61

. Bangladesh Bureau of Statistics 1986. Small Area 77102.' . . )

Atlas of Bangladesh—Mauza and Mabhallahs of 9. Rashid, H. 198_1' A'n LCOHO".“C_ Geography Of

Mymensingh District. Statistics Div., Min. of Bangladesh. University Press Limited, Dhaka. 63
Planning, Govt. of the People’s Republic of Bang- —79 ) S

10. Satoh, T. 1987. Wet-rice cultivation in lowland

ladesh, Dhaka. 28—43.

. 1989. Yearbook of Agricultural Statis-
tics of Bangladesh 1987—88. Statistics Div., Min.

of Planning, Govt. of the People’s Republic of

Bangladesh, Dhaka. 21-—294.

. Brammer, H. 1981. Seventeen Possible Ways to

Increase Agricultural Production. Ministry of

Agriculture and Forestry, Dhaka. 128.

11.

Bangladesh. Geograph. Rev. of Jpn. B60: 117 —
133.

Zaman, SSM.H. 1975. Cultivation of deep-water
rice in Bangladesh. In Proceedings of the Interna-
tional Seminar on Deepwater Rice, August 1974.
Bangladesh Rice Research Institute, Joydebpur.
137--147.

NII-Electronic Library Service





