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Abstract In Bangladesh rice production advanced abundantly to meet this staple food’s need which turn out to food
self-sufficiency. But it is the time to give more consideration to pulse production which is one of the largest sources of protein.
But still it does not meet our annual market demand entirely resulting to more import. The purpose of this research was to
enumerate the change and inconsistency of pulse in Bangladesh through area, production and yield. We picked up data from
Bangladesh Bureau of Statistics (BBS) and Department of Agricultural Extension (DAE) in the year of 1972 to 2012 which is
divided into two phases like as 1972 to 2000 and 2001 to 2012. This study expressed that the ploughable fields declined day
after day and also production has decreased but yield has increased. Also it represents high correlation between area and
production of pulse and the dependency rate of production on area are also listed here. Over the study period it shows
satisfactory growth rate but it does not reveal stable pattern results as instability presents all over the time period for pulse
production and found from literature that it is not adequate to complete the current necessity in Bangladesh. Lastly, it is
strongly recommended from the view of this study to the policy makers to pay more attention for the sufficient pulse

production.
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1. Introduction

The largest sector of the economy in Bangladesh is
agriculture as this country belongs decent weather and also
the soil condition is well for agricultural production. In the
country agricultural sector contributes almost 16.33 percent
of the Gross Domestic Product (GDP) (BER, 2014) which is
declining day after day as other sectors like industry, service
is expanding very rapidly compared with agricultural sector.
But pulse production is going up compared to previous year
which indicates that the contribution of pulse in agricultural
sector is increasing resulting to more share in GDP.
Bangladesh has fertile land in most of the area all over the
country which gives productive cultivation as well as
conserves the demand for native people now a day. Rice is
the staple food in our country so that the production of rice is
increasing day by day in Bangladesh. But at the same time
we consume other complementary foods whose needs
generally we fulfill by agricultural production. Pulse is the
great source of protein of diet for the largest population in
Bangladesh. Pulse comprises much protein as about twice
other than cereals and at the same time it also contains amino
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acid lysine which is in general shortage in food grains (Elias,
S. M. et al. 1986). Pulse are suitable for standing cropping
process as it needs less time or less term, less input and
aridity tolerant quality. In Bangladesh pulse grows largely as
regards area and production (BBS, 2004).

In this days, pulses and oil crops have caught an attention
as a considerable subsector of the department of agricultural
extension (DAE) and Ministry of Agriculture, Government
of Bangladesh and also planned as the title is “Pulses and oil
crops Research and Development Vision: 2030” (Rahman,
M. L. et al. 2010) due to rise the production of pulse and
oilseed and also for the fulfillment of scarcity of these crops
in the country. The increasing rate should be more raised and
remained fixed for the pulse production and yield. Farmers
can take their production and investment decisions on the
basis of their depth knowledge about stability of different
crops cultivation. Any financial institution also can judge
their repayment capacity and risk bearing ability of the
farmers knowing the stability situation of their crop farming
(Gangwar et al. 1971).

In Bangladesh about 24.6 percent people live under
poverty line and almost 40 percent people still in poverty
(BBS, 2014). Most of the time animal protein is out of reach
from these groups of people. Though fish is comparatively
cheaper, fish production is not sufficient to meet up the
demand for total population according to their per capita fish
requirement, pulse plays a significant role in the case.



90 Keya Rani Das et al.:

Quamrun Nahar et al. (2013) stated that per capita fish
consumption is only 50 gm per day whereas per day protein
requirement of an adult person is minimum 150 gm. In this
context pulse necessarily plays a vital role to meet up the

protein intake being the proper substitution of animal protein.

As it is very cheap compared to any other sources of protein,
mass people specially the poor population group easily can
meet their daily protein requirement taking pulse with their
daily food items. Intake of pulses can promote the proteins
from rice sources since restrictive amino acids could be
equally enhanced in these two food grains. Because of the
pitiable pulse intake (14gm) it can mutually promote only
about 25% proteins from rice sources in existing
Bangladeshi diets Quamrun Nahar et al. (2013). Although
Bangladesh has suitable land and friendly environment for
pulse cultivation, it is heavily imported every year as the
domestic production of pulse cannot address the quantity
demanded  domestically.  Considering the above
circumstances, pulse production should be increased rapidly
to improve the national nutritional status along with less
outflow of precious foreign currency.

There are some study and research on pulse production but
we need to pay more attention in this sector to give support
with active and fruitful access to receive the technology
together with significant market linkage due to get the proper
price for the producers. The purpose of this research is to
observe that:

¢ Is there any significant change in area, production and
yield of pulse in Bangladesh between the period of
1972-2000 and 2001- 2012?

¢ Is there any significant relationship between area and
production of pulse in Bangladesh?

e Is the production of pulse depends on area in
Bangladesh?

e What are the growth rate for area, production and yield
over the study period?

e Has it showed instability during the study period?

2. Methodology

2.1. Data Analysis

We collect the data from secondary source on area and
production of pulse for the period of 41 years and we
considered data after the liberation war as from 1972 to 2012
and we consider major pulses as chick pea (Cicer arietinum),
mung bean (Vigna radiata), lentil (Lens culinaris),
Grass-pea (athyrus sativus) and mungo bean (Vigna mungo).
We have collected these data from different issues of the
Statistical Yearbook of Bangladesh which is published by
Bangladesh Bureau of Statistics (BBS) and Department of
Agricultural Extension (DAE) which are attached in the
appendix. This research time period was partitioned into two
phases as phase I counted from 1972 to 2000 and the rest one
is phase II counted from 2001 to 2012 to compare with in
area, production and yield of pulse in Bangladesh.

Measurement of Inconsistency between Area and Production of Pulse in Bangladesh

For the measurement of behavior of change, strength of
relationship among area, production and yield of pulse,
instability, growth rate, dependency of production on area
different descriptive statistical tools such as mean, standard
deviation, coefficient of variation, correlation coefficient,
simple linear regression method, semi log growth model, t
test were used. Which is suggested by Hasan, M. N. et al.,
2008; Chowdhury, M. et al., 2014; Uddin, M. et al., 2015 to
get better evaluation for change and instability measure. We
took help for the analysis of this secondary data from SPSS
21.0.

2.2. Measurement of Growth Rate

To measure the growth rate of rice and other crops in
Bangladesh commonly used model is exponential or
compound model (Hossain, 1984; Jabber et al., 1997; Akter
et al., 2002). Here we fitted semi log model to estimate the
growth rate of pulse production, area and yield we as

logy = a + it
where y is the area (in acre), production (in metric ton) and
yield (in metric ton/acre) and t is the time period (in year).

2.3. Correlation and Regression Analysis

To see the degree of relationship between area and

production we find out the value of correlation coefficient r.
5 yy LXZY

Where r =—2—
JEX-X) ZY-T)

as area and production.
To test the dependency of production on area we use
simple linear regression model which we can express as

y=a+px+e
Where e-N(o0,6%) and y is the production (in metric ton), x

is the area (in acre), «a is the intercept and S is the regression
coefficient of the model.

and X, Y are two variables like

2.4. Measurement of Instability

To inspect the impermanence in area, production and yield
of pulse in Bangladesh an index of instability was calculated
and to see the variability among area, production and yield
coefficient of variation (CV) is the most used indicator
though simple CV cannot interpret totally the trend
component inherent in the time series data. So that we
calculate the coefficient of variation around the trend other
than the coefficient of variation around the mean which was
recommended by Cuddy and Della (1978) as a better
measure of instability for time series data.

The linear trend model y= « + Sx + e provides the index of
area, production and yield for the time period from 1972 to
2012 and then the trend coefficient g is tested whether it is
significant or not. When the trend coefficient g got as
significant then the index of instability that is the coefficient
of variation around the trend is as follows:

CV, = (CV) x \(1-R?)

Where CV = = x 100 and X, s are the mean and standard
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deviation of the sample observation and R? is the coefficient
of determination which indicates that how well observation
fit a statistical model.

3. Result and Discussion

3.1. Change in Area, Production and Yield

Here we divide the whole study period into two time
periods as phase I we analyze that after the liberation war of
Bangladesh i,e, from 1972 to 2000 and then secondly in
phase II from 2001 to 2012.

From table 1 we can see that the size of land area of pulse
reduced in phase II and also the production reduced but one
thing here that our study period has been divided into two
phases but not equally as in the phase I there is 29 years and
in the phase II there is only 12 years and the phase I is more
than twice comparing with the phase II. So it was supposed
to decrease the production as like area but we found for
production the decrease rate is not so high like area. We also
display standard deviations of area, production and yield for

phase I and phase II due to it is adequate measure comparing
all absolute measures of dispersion to measure deviations in
time series data (Croxton et Al. 1975). This following table
presents t value and p value and depicts that area, production
and yield has changed significantly in Bangladesh.

3.2. Relationship between Area and Production

To estimate the changing behavior of area and production
of any crop simple correlation coefficient is widely used. It is
disclosed that simple correlation analysis studies only linear
relationship and to measure the linear form of relationship
scatter diagram is important graphical presentation. The
following scatter diagram shows the linear relation between
the area and production for the whole time period.

From table 2 we can see that area and production of pulse
in Bangladesh is strongly correlated for the whole study
period and also for the phase I and phase IT which is highly
significant. For the whole study period the value of r is
0.9872 where for phase Iis 0.9931 and for phase II is 0.9945
and these are highly significant which we can observe from p
value.

Table 1. Change in area, production and yield of pulse in Bangladesh

Mean Value Standard Standard
. Phase I1 - - P(T<t)
Field of Measurement Phase I (2001-2012) deviation deviation t-value Two tail
(1972-2000) Phase I Phase I1
Area (in acre) 1241473.103 785198.59™ 469454.1332 223541.6659 4.2068055 0.000152
Production (in metric ton) 364693.1034 263262.5" 143714.1631 58664.60325 3.2091330 0.002663
Yield (metric ton/acre) 0.291605847 0.3409725™ 0.015497805 0.023254587 3.2128E-06 6.43E-06
** and * represents significant at 1% and 5% level of significance
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Figure 1. Scatter plot of area and production
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Table 2. Relationship between area and production of pulse in Bangladesh

3.3. Regression Analysis

To see the response of production of pulse on area the
simple linear regression models we have used. Table 3
reveals that from the whole time for one unit change in area
the pulse production has improved by 0.284 times, from the
phase I for one unit change in area the pulse production has
rose by 0.304 times and it is grown by 0.261 times for phase
II. The R square values are high and the table shows
significant results from p values. Here 95% confidence
interval for regression coefficient is displayed in this
following table which presents two limits of range of values
minimum rate in phase II for area and both of these are
highly significant. This table also indicates an alarming for
the crop area which is declining day by day.

3.5. Instability

Instability is a necessary judgment parameter in
development studies in aspect of agricultural production.
Extensive fluctuations affect on prices, income of farmers
and sometimes it causes for sharp fluctuations. This
fluctuation depends on various things like production
technology, weather, availability of input materials and so

Measurement of Inconsistency between Area and Production of Pulse in Bangladesh

that we can be 95% certain that it contains true value of the

For the time series data growth rate is used to see the
change in past and allowable hint of change in future. To
evaluate the growth rate of pulse semi log model is used and
the analysis presents the growth rate of areas of pulse for
phase II is negative and also it is highly significant. Also for
production in the phase IT we can have a look from table 4
that the growth rate is negative and it is highly significant
too.

We can say the yield of pulse in Bangladesh has expanded
but the tillable area is decreased. Here all growth rates are
highly significant except for the production for whole period
which is 0.6 and for yield in phase I it is significant at 5%
level of significance and the growth rate is 0.3. The
maximum growth rate is 4.2 which is for phase I in
production and comparing all growth rate from table 4 it is
many factors. For sustainable development of agriculture by
low indication of instability eminent growth in production is
associated. High instability value shows instable pattern in
crop production and also the Cuddy della valle index gives
better result than coefficient of variation for time series data.
Darbin Watson (D-W) statistic measures auto correlation
which is the relationship among values detached from one to
another by time lag. If the value of D-W is near to 2 then it
tells there is no auto correlation. In Bangladesh also the
agricultural production fluctuated by many other factors like
floods, droughts etc. It is general view in Bangladesh.

i . Correlation p(T<t) population.
Time Period Coefficient (r) two tail
) 3.4. Growth Rate
Whole Period 0.9872 0.000
Area vs Phase I 0.9931 0.000
production
Phase II 0.9945 0.000

Table 3. Testing dependency of production on area of pulse in Bangladesh

95% Confidence Interval for Reg.
Period Constant Value Egg;?;ieonrl R-square Coefficient t-value p value
Lower Upper
Whole period 20090.081 0.284™ 0.975 0.269 0.299 38.801 0.000
Phase I -12770.040 0.304™ 0.986 0.290 0.318 44.285 0.000
Phase I 58329.079 0.261" 0.989 0.242 0.280 30.095 0.000
** and * represents significant at 1% and 5% level of significance
Table 4. Growth rate of area, production and yield of pulse in Bangladesh
Field of Measurement Period Growth Rate (%) t value P value
Whole period 01" 2352.979 0.000
Area Phase T 39" 6.668 0.000
Phase I -7.3" -6.672 0.000
Whole period 0.6 1.044 0.303
Production Phase I 42" 6.982 0.000
Phase IT -5.5™ -5.622 0.000
Whole period 0.6™ 8.594 0.000
Yield Phase I 0.3" 2.757 0.010
Phase I 1.8" 8.227 0.000
** and * represents significant at 1% and 5% level of significance
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Table 5. Instability in area, production and yield of pulse in Bangladesh
Field of Measurement Whole Period Phase 1 Phase 11
Measurement Statistics (1972-2012) (1972-2000) (2001-2012)

cVv 0.601 37.814 28.469

R-Square 0.0001 0.581 0.852

t value -0.064 6.119 -7.575
Area o sox

P value 0.949 0.000 0.000

D-wW 0.162 0.509 0.707
Cuddy dellavalle instability index 0.601 24.477 10.952
cv 39.586 39.406 22.283

R-Square 0.014 0.629 0.800

. t value 0.737 6.766 -6.321
Production o -

P value 0.466 0.000 0.000

D-w 0.187 0.580 0.713

Cuddy dellavalle instability index 39.307 24.002 9.965

CcVv 9.435 5.314 6.820

R-Square 0.654 0.223 0.866

. t value 8.589 2.781 8.054
Yield - . -

P value 0.000 0.010 0.000

D-w 0.504 0.669 2.731

Cuddy dellavalle instability index 5.549 4.684 2.496

** and * represents significant at 1% and 5% level of significance

The changeability and temporal trends from outputs of
some crops as Mango, Potato, Pulses, Jute and Wheat in
Bangladesh over 25 years has showed in Khalek (2005).
Table 5 shows during the phase I the area of pulse plays the
highest degree of instability which is highly significant and
during the phase II it is also fluctuated significantly. During
the whole time the yield of pulse shows the highest degree of
instability and for the production phase I and phase II
fluctuated significantly. For area, production and yield
R-square value is high in phase II. The Darbin Watson
statistics tells the presence of auto correlation. In the
following table 5 we includes CV values for area, production
and yield and this result fluctuates from one to another
among whole period, phase I and phase II. From this analysis
we can say that pulse displayed instability during the study
period.

4. Conclusions

In Bangladesh pulses are generally called as poor’s men
protein. But in these days we cannot fulfill our demand of
pulse. We should give more attention to this protein source
as the demand is close to 2 million tons but the country
generates only 0.53 million tons comparing with total
demand (Razzaque, 2000). In this paper we wanted to
observe that is there any significant change in area,
production and yield of pulse in Bangladesh between the
period 1972-2000 and 2001-2012 and from our analysis we
found the average area was 1241473.103 acre in the phase I
and 785198.59 acre in the phase IT which indicates the lost
area is 456274.513 acre and the production reduced by

101430.6034 metric ton from phase I to phase II. But yield is
increased by 0.04936665 metric ton/acre. There is significant
change in area, production and yield of pulse during
1972-2012. We also studied about correlation between area
and production and got strong positive correlation for whole
period, phase I and phase II. We also tested dependency of
production on area and found for one unit change in area
production has been changed by 0.304 times in the phase I,
0.261 times in the phase II and the confidence interval for
regression coefficient shows the limits. From the result we
see the negative growth rate for area and production in phase
II and it showed instability during the study period. Many
factors affect harmfully in this production. Golder P. C. et al
(2013) found some reasons for decreasing trend of area of
pulses in Bangladesh likely more profitable crops are
available in  comparison with pulse, micro-climate
fluctuation, high input cost etc. Climate and weather
sometime causes instability. Many insects cause harmful
damage to pulse crops like as Aphid (Aphis craccivora Koch)
is a serious insect of lentil, Pod borer (Helicoverpaarmigera)
makes hole in the fruit of chickpea and then eats the seed.
Pulse production has shining upcoming days but we need to

pay careful endeavor and make awareness for this
production.
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Appendix
Year Cultivate Area (in acre) Production (in metric ton) Yield (metric ton/acre)

1971-72 769899 244500 0.317574123
1972-73 681473 193400 0.28379701
1973-74 613548 183100 0.298428159
1974-75 670605 196700 0.293317228
1975-76 663442 194500 0.293168054
1976-77 733590 205900 0.280674491
1977-78 749645 212600 0.283600904
1978-79 757549 204000 0.269289511
1979-80 740753 194000 0.261895666
1980-81 731861 191000 0.260978519
1981-82 685672 185000 0.269808305
1982-83 680732 193000 0.28351833
1983-84 1730729 512000 0.295829099
1984-85 1790997 518000 0.289224382
1985-86 1697137 480000 0.282829259
1986-87 1632917 472000 0.289053271
1987-88 1677130 501000 0.298724607
1988-89 1676389 459000 0.273802799
1989-90 1691209 478000 0.282638042
1990-91 1671696 489000 0.2925173

1991-92 1661075 485000 0.291979592
1992-93 1584752 471000 0.297207386
1993-94 1631929 499500 0.306079492
1994-95 1630694 504000 0.309070862
1995-96 1603524 494000 0.308071473
1996-97 1580306 495000 0.313230476
1997-98 1568203 488100 0.31124797
1998-99 1536340 469800 0.305791687
1999-00 1158924 363000 0.313221574
2000-01 1104831 347000 0.314075184
2001-02 1051479 323000 0.307186354
2002-03 1049009 332600 0.31706115
2003-04 979305.6 314820 0.321472684
2004-05 896560.6 301630 0.336430131
2005-06 791882 266600 0.336666321
2006-07 734084 247000 0.336473755
2007-08 522083.9 192800 0.369289304
2008-09 522652 182600 0.349372049
2009-10 557726 207100 0.371329291
2010-11 591812 218000 0.368360223
2011-12 620958 226000 0.363953762

Source: Different issues from BBS & Department of Agricultural Extension, Bangladesh
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