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Abstract

Understanding in changes of cropping systems over time and seasons related to the shifting of cropping
patterns of a particular area is of importance for guiding policy makers, researchers and extension
personnel for future research and development planning. The diagnostic sample survey was conductedin five Blocks under five upazilas of greater Kushtia district during 2004 using pre designed and pre-
tested questionnaire with a view to documenting the changes in cropping patterns and the reasons forthe shift therein. About 80 % of the net cropped area were found under rice based cropping patterns
Which was increased at about 89 % during 1998-99 to 2002-03. A total of 14 rice based cropping
Patterns were identified in greater Kushtia district which was decreased and resulted in decreasing
tendency in crop diversity. Lion's share of the cropped area was covered by Born-Fallow Transplanted
Aman, which was remarkably increased in all Blocks over time. The pulses and spices are replaced by
Bore rice, tobacco, maize, aroid and potato. Increased irrigation facilities, lack of appropriate marketing
channel and increased insect and disease pressure in pulses and other minor crops are the main
reasons for the shifting of cropping patterns. The farmers demanded improved varieties of Aus and
Transplanted ,4man rices like BR11 and Swarna, suitable for this drought prone area. Research and
development activities for non-rice crops in this area might get priority for sustainable crop diversity.
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Introduction

Various crops under different cropping systems are grown yearly in different parts of the
country with rice as the major crop. A cropping pattern is the yearly sequence, temporal and
Partial arrangement of crops in a given land area. The cropping pattern and the changes
therein depend on a large number of factors like climate, type of soil, rainfall, agricultural
technology, availability of irrigation water and the growth of agro-industries (Neena, 1998 and
Gadge, 2003). Again, Sekhar (1998) reported that agricultural productivity growth is affected
by increase in yield followed by shift in cropping patterns and their interaction.

The cereals are the synonym of food security in Bangladesh and obviously, the lion's share of
net cropped area is under rice based cropping systems. Varying potentials of irrigation,
Processes involved in marketing rice and other crops and the outbreak of pests or diseases
are significant factors that contribute to changes in rice based cropping systems (Joshi,
2002). Many researchers reported on the comparative performance and other management
aspects of cropping systems (Quddus et aL, 2004; Rashid et at 2003; Badiuzzaman et at,
1995 and Rahman et at, 1998.) for different regions. However, literature on the dynamics of
cropping patters in the country is scanty. Understanding in changes of cropping systems
overtime and reasons related to the shifting of cropping patterns of a particular area may
guide the policy makers, researchers and extension workers to take imitative for the
betterment of livelihood and environment in time. The present study was designed to
document the dynamics of changing in cropping patterns in greater Kushtia from 1998-99 to
2002-2003 and to identify the reasons for the shifting therein.

Materials and Methods
The study was conducted in the greater Kushtia district, which belongs to Agro-ecological
zone (AEZ)-11. Five Upazilas, two from Chuadanga, two from Meherpur and one from
Kushtia districts were included as the study area. In each Upazila, a Block was purposively
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selected for the diagnostic sample survey during 2003-04. The selected Blocks were Amjhupi
and Chandbil in Meherpur Sadar, Alokdia and Banka in Sadar and Jiban Nagar Upazilas,
respectively, under Chuadanga district and East Abdalpur in Kushtia Sadar. Twenty farmers
from marginal to medium category were selected at random in each Block and data were
collected from them through personal interview using pre-deigned and pre-tested
questionnaire. The data were validated by the family members at the time of interview with
the household head. As most of the active farmers are under marginal to medium category,
this study was limited to these three categories of farmers. Crop diversity index (CDI) was
measured by using the following equation described by Kshirsagar et al. (1997).

'au 2

CEA = 1 — y
A

Where, CDI; = crop diversity index
a1; = area planted to the jth crop in the ith location
Ai = total area planted under all crops.

The index is zero for a land area growing only one-crop and approaches unit as the level of
diversity increase. Compilation and processing of collected data were done in Micro Soft
Excel programme. Descriptive statistics were used to facilitate the presentation of the
findings.

Results and Discussion

General Information

Age and academic qualification of the sampled farmers is presented in Table 1. On an
average, farmer's age was found about 31 to 47 years in different Blocks. Most of the farmers
were educated upto secondary school level with a majority up to class eight except in
Chandbil. Number of family members per farm was four to five except Banka where it was
more than five. Number of adult members ranged from 2.4 to 3.8. On the other hand, adult
female members per family varied from 1.40 to 2.80 (Table 2). Irrespective of Blocks, majority
of the farmers are under small (50 %) category in 1998-99, which is slightly decreased in
2002-03 with an increase in marginal farmers (Table 3).

Changes in area under irrigation

On an average, 66.46 % of the net cropped area was under irrigation in 1998-99 in the
studied area which was increased up to 81.22 % in 2002-03. Figure 1 shows that irrigated
area was markedly increased during five years in all Blocks.

Table 1. Age and academic qualification of the sampled farmers of different blocks

Block
Farmers age

(years)
' Qualification category
Primary
level

Class VI-VIII Class IX-
S.S.0

H.S.0 and
above

Amjhupi 36.5 (24-55) 60

_

30 10 -

East Abdalpur 47.0 (35-55) 30 60 10
.

-
Chandbill 43.3 (22-60) 30 - 40 30
Alokdia 35.8 (27-40) 20 40 40 -
Banka 31.1 (19-45) 20 50 20

.
10

Figure in parentheses indicate the range
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Table 2. Work force scenario of the sampled farms
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Block Family size
(No of family members)

Distribution of workforce
Adult

(No.)

Male

(No.)
Female
(No.)

Amjhupi 4.78 (3-7) 3.44 (2-5) 2.67 (1-4) 2.11 (1-4)
East Abdalpur 4.86 (4-6) 2.61 (2-3) 2.14 (1-3) 2.71 (2-3) _
Chandbill 3.80 (2-6) 3.40 (2-6) 2.50 (1-4) _ 1.40 (1-3)- ,
Alokdia 4.40 (3-7) 2.40 (2-3) 2.20 (1-6) 2.20 (1-3)
Banka 5.60 (5-7) 3.80 (3-5) 2.80 (2-4) 2.80 (2-4)

Figure in parentheses indicate the range

Table 3. Changes in distribution of farm category (%) during 1998-2003
_

Block .
1998-99 2002-03

Marginal
(0.21-0.5 ha)

Small
(0.51-1.0 ha)

Medium
(1.1-2.0 ha)

Marginal
(0.21-0.5 ha)

Small
(0.51-1.0 ha)

Medium
(1.1-2.0 ha) _

_

_P_Lnjhupi 20 40

_

40 40 30 30 ,
East Abdalpur 10 50 40 20 50 30
Chandbill 40 30 30 30 30 40_
Alokdia 20 60 20 40 50 10
Banka 10 70 20 10 60 30_
Mean 20 50 30 28 44 28

Overall changes in cropping systems

Cropping pattern with at least single rice was considered as rice-based cropping pattern.
About 80 ̀)/0 and 20 % of the area was under rice based and non rice based cropping
patterns, respectively, in 1998-99, which was changed as about 89 c4/0 and 11 %, respectively,in 2002-03 (Table 4). This increment of area under rice based cropping patterns was due to
increased irrigated area, disease and insect pressure and unstable market price for existing
non rice crops. Joshi (2002) also reported that availability of irrigation facilities favored the
increase of rice area.

Table 4. Changes in distribution of net cropped area under rice and non rice-based
cropping patterns

Block

1998-99 2002-03

% area under rice-
based cropping

patterns

% area under non rice-
based cropping

patterns

% area under rice-
based cropping

patterns

0/0 area under non rice
based cropping

patterns
Amjupi 87.62 12.38 88.85 11.15
East Abdalpur 75.40 24.60 84.60 15.40
Chandbill

,

85.48 14.52
4

88.24 11.76
•Alokdia 75.64 24.36 93.81 6.19
, Banka 77.91 22.09 88.82 12.18
Mean 80.41 19.59 88.86 1'1.34
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Changes in rice-based cropping patterns

A total of 14 rice-based cropping patterns were identified in greater Kushtia varying in
different Blocks which was slightly decreased during five years. Among the identified
cropping patterns, Boro-Fallow-Transplanted Aman, Transplanted Aman-Wheat-Fallow and

Jute-T. Aman-Fallow were the most dominant cropping patterns which covered about 38, 22
and 14 % of the net cropped area in 1998-99 (Table 5). Elahi et aL (2001) identified 34
cropping patterns all over the country. Among those, Boro-Fallow-Transplanted Aman was
the most dominant, which covered 22% area of net cropped area. During five years,
remarkable change was found in cropping pattern. Noticeable area was increased (26%)
under Boro-Fallow-Transplanted Aman. Area under Transplanted Aman-Wheat-Fallow and
Transplanted Aman-Fallow-Jute were decreased (Table 5 and 6). Rice-Pulses and Rice-
Spices area also decreased during 1998-99 to 2002-03. In the rice-based cropping patterns
under different Blocks, Aus rice, pulses and spices area decreased. These crops were
replaced by Boro rice, maize, tobacco and aroid. Increasing market demand of maize,
marketing channel and input supply by the tobacco companies for tobacco production and
higher productivity with less resource needed in aroid cultivation are the main reasons for
these shifting of crops under different cropping patterns. Saleth (1999) also reported that the
impact of prices on the acres of some crops had gained in their area over the years.

Changes in cropping intensity and crop diversity

Number of cropping patterns is a gross indicator of crop diversity. This numbers varied from
Block to Block and decreased from 1998-99 to 2002-03 in all Blocks except Chandbil
(Table 5 and 6). Calculated crop diversity indices (CM) are presented in Figure 2. The CD'
also varied from Block to Block and decreased over the years. The average cropping
intensity (CI) in greater Kushtia was 203 in 1998-99 and increased at 218 in 2002-03.
Cropping intensity increased in all the studied Blocks except in Amjhupi (Figure 3).

Table 5. Cropping patterns and their share (%) in net cropped area in different Blocks

during 1998-99

Cropping pattern Block

Amjhupi East Abdalpur Chandbil Alokdia Banka All sites

T. Aman-Wheat-F 15.79 33.33 25.00
_

- 36.84 22.19

T. Aman-F-Jute 40.79 16.31 14.29 .

46.43

- - 14.28

-Boro-F-T. Aman 34.21 31.11

_

54.55 26.32 38.52

T. Aman-Wheat -Jute 7.21 , - 7.00 - - 2.84

T. Aman-WheLt -Vegetables 2.00 , - 2.52 ,
- - 0.90

--Au*-T. Aman-F - 14.80 2.38 - - 3.44

T. Aman-Chickpea - 4.45 - 1.82 - 1.25

-Wheat-Aus-F - - 2.38 14.55 -

,

3.39

Mustard-Aus-F _ - - - 7.26 -
_

1.45

Spices-Aus-F - - - 7.27 - 1.46

--Mustard-F-T. Aman
,

- - -

,

14.55 5.26 3.96

T. Aman-Black gram-F - - - ,

,

- 21.05

_

4.21 .

F-T. Aman-F

,

- - - - 5.26 1.05
_
Lentil-Aus-F -

,
- - - 5.27 1.06

Total 100 _ 100 100 100 100 100

F. Fallow
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Table 6. Cropping patterns and their share ("Yo) in net cropped area in different Blocksduring 2002-03

Cropping pattern
Block

Amjhupi East Abdalpur Chandbil Alokdia Banka All sites
T. Aman-Wheat-F 15.49 15.84 2.02 - 18.75 10.42
T. Aman-F -Jute 5.63 2.48 - - - 1.61
Boro-F-T. Aman 69.01 66.83 63.64 49.05 71.88 64.08
T. Aman-Wheat- Jute 6.00 10.60 9.16 14.22 - 8.00
T. Aman-Wheat- Vegetables 2.45 4.25 7.00 12.20 5.18
Wheat-Aus-F - - 8.08 - - 1.62
T.Aman-Maize 1.42 - 2.02 15.09 - 3.71
Jute-T. Aman-Tobacco - - 6.06 - - 1.21
Aroid-T. Aman _ - 2.02 - - 0.40
T. Aman-Mustard-Boro - - - 1.89 - 0.38
T. Aman-Khesari - - _ 7.55 - 1.51
T. Aman-Potato-Jute - _ - - 6.25 1.25
T. Aman-Potato-Boro . - - - - 3.12 0.62
Total 100 100 100 100 100 100
Fzmfallow

Changes in area coverage by variety of major crops under dominant cropping patterns

Adoption of modern crop varieties is highly dependent on land situation, irrigation facilitiesand other inputs. In the study area, Aus rice varieties were local (Table 7) due to lack ofirrigation facilities in 1998-99. The dominant varieties were Baku followed by Kalsi and Manik.The adoption of modern varieties was increased at 50 % in 2002-03 (Table 8). In all theBlocks, BR11 was the most dominant variety in 1998-99, which was continued in 2000-0With an increasing trend of the variety Swarna. The farmers demand for improved variety inTransplanted Aman season was like BR11 and Swarna. BRRIdhan28 was the most popularvariety in all the Blocks for Boro season. In 1998-99 IR8 had the higher share in Amjhupi andEast Abdalpur which was replaced by BRRIdhan28 with the supply of seed of this variety.This is an indication of choice of the farmers of this area for Boro variety that might be aconsiderable issue for the rice breeders for the variety development for this area. Kanchan isthe only variety cultivated by the farmers for wheat. Some Indian jute varieties along withdeshi are the main varieties for jute. However, deshi jute was replaced by the Indian varieties.Jute varieties developed by the Bangladesh Jute research Institute was lacking in this areathat might be validated along with the existing varieties through farmers' participatoryapproach.
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Table 7. Area coverage (%) by variety of major crops under dominant cropping

patterns in central western of Bangladesh during 1998-99

Crops and variety
% Area under particular variety under specific crop

Amjhupi East Abdalpur Chandbil Alokdia Banka

Rice: Aus
Manik (local) - 20 5 , 10 15

Kalsi (local) 20 25 40 25

Baku (local) 60 70 50 60

T. Aman
BRIO - - - 6

BR11 73 100 78 72 94

BR32 - - - 21 -

Swarna 27 7 -

Salika (local) - - 15

Boro
IR8 62 29 6 4 5

BRRIdhan28 38 71 88 89 93

Nayanmoni .... .... 6 7 2

Wheat:
Kanchan 100 100 100 100 83

Sonalika - - - - 17

Jute:
—Deshi 100 100 7 - -

Maharashtraya 47 100 -

Nobin - - 46 - -

Table 8. Area coverage (%) by variety of major crops under dominant cropping

patterns in central western of Bangladesh during 2002-03

Crops and variety % Area under particular variety under specific crop

Amjhupi East Abdalpur Chandbil Alokdia
_

Banka

Rice: Aus

,

BR26
,

- -
.

20 -
.

-

BRRIdhan28 - - 30 - - 

Baku (local)
_

- - 50 -
,

-

T. Aman

_ 

BR11 63 68 78 70 63

13RRIdhan32 - 5 - -

,

-

BRRIdhan39 14 5 6 7 -

23 22 8 23 37 ,Swarna
Salika (Local) - - 8

_
- . - 

Rice: Boro ,

,

-IR8 4 8 3 -
,

--

BRRIdhan28 84 92 88 92
.

92

Nayanmoni - -
_

3 8
_

..

Sajoni 12 - 6 -

_

-

Minikit - - - -
.

8

Wheat:

_

Kanchan 100 100 100 100
_

100

-Jute:
_

Deshi 50 - - 43
_ .

50

Nobin 50 -
_

17 -
_

40

Maharashtra•ya - 100
_

83 • 57 -
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Conclusion

Increasing area under Boro badly needed for food security but it decreased the crop diversity.Meeting the food demand with a sustainable diversified farming is urgent for sustainabledevelopment. The varieties with higher productivity and less risk for non-rice crops and suitedto the study area have great demand from the farmers. Farmers' participatory varietyselection for major crops under dominant cropping patterns might be strengthened in systemperspective for sustainable crop diversity and food security.
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