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DOMESTIC WATER CONSUMPTION IN AIZAWL CITY

- C. Ramhnehzauva
Abstract : The supply of water in Aizawl City is going to be a big challenge in future.
The rapid increase in population, depleting water vesourvces and enhanced consumer needs
are going to create a difficult situation. Simultaneously, the alarming vise in pollution
levels in surface water bodies and even in ground water is going to add to the situation.
Therefore, the provision of adequate potable domestic water to residents of Aizawl obviously
needs caveful planning taking into account the City’s peculiar envivonmental setting, the
rapid rate of population growth and haphazard expansion of the built-up-aven, as well as
the need to install facilities that will not only meet the present needs but the future needs
of the City dwellers as well. People adjusted their water use pattern with the availability
of small quantity of water. Though a majority of households consume water below the
specified norms, they largely show satisfaction with the available supply. Even people do not
mind fetching water fiom unsafe sources during the lean period.
Keywords : Domestic water consumption, per capita water consumption, Income,

Regression Analysis, Aizawl City.

1. Introduction

Water is clearly the single biggest
crisis facing in Aizawl city and the stress
is very much revealing. In fact, from
being a necessity, water has now become
a luxury in the city. With pipes running
empty, the city is turning into villages
providing water by small services. Rapid
pace of urbanisation has led to drying up
of traditional water sources, like tuskhur,
stream, rainwater harvesting. With more
water tankers muscling their way, the
situation is set to deteriorate in future.
Nevertheless, the built environment of a
city is a superimposition on its natural
environment affecting particularly the
sources of water. As the city extends
itself, the direct recharge from rainfall is
less and lesser recharge leads to the
depletion of available fresh ground water
potential at a fast rate on one hand and

the increasing infiltration on other hand
from diffuse pollution sources
contaminate the ground water. The need
for domestic water supplies for basic
health protection exceeds the minimum
required for consumption (drinking and
cooking). Additional volumes are
required for maintaining food and
personal hygiene through hand and food
washing, bathing and laundry. Poor
hygiene may in part be caused by a lack
of sufficient quantity of domestic water
supply (Cairncross and Feachem, 1993).
The importance of adequate water
quantity for human health has been
recognised for many years and there has
been an extensive debate about the
relative importance of water quantity,
water quality, sanitation and hygiene in
protecting and improving health (Esrey
et al., 1985; Cairncross, 1990; Esrey et
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al., 1991). The analysis of determinants
of water consumption has always been
of special interest to academics and policy
makers. Although, it is known that water
consumption is supply constrained in the
study area, attempt has been made to find
out the determinants of even this limited
supply/consumption of water.

2. Literature Review

Norms for quantities of water to be
supplied have been proposed for certain
specific conditions. The SPHERE project
sets out 15 litres per capita per day (Ipcd)
as being a key indicator in meeting
minimum standards for disaster relief
(SPHERE, 2002). WELL (1998)
suggested that a minimum criterion for
water supply should be 20 Ipcd, Carter et
al. (1997) have suggested a similar
tigure. Gleick (1996) estimates 50 Ipcd
as a true minimum to sustain life in
moderate climatic conditions and average
activity levels. Falkenmark (1991)
estimates a basic water requirement
between 50 Ipcd and 100 Ipcd.

As per the Bureau of Indian
Standards (IS: 1172) minimum water
supply of 200 lpcd should be provided for
domestic consumption in cities with full
flushing systems. The amount of water
supply may be reduced to 135 Ipcd for
the Low Income Group (LIG) and the
Economically Weaker Sections (EWS) of
the society and in small towns (BIS,
1993). The Ninth Plan (1997-2002) had
advocated the requirements of water in
urban areas as 125 Ipcd in cities with the
planned sewerage systems, 70 Ipcd in
cities without planned sewerage system,

2

and 40 lIpcd for those collecting water
from public taps. However, in the Tenth
Plan (2002-07), the cities with planned
sewerage system are classified into two
groups based on population i.e.,
metropolitan or megacities and non-
metropolitan cities. In the former, the
recommended minimum water supply
standard is 150 Ipcd and in the latter 135
Ipced (Gol, 1997, 2002).

Sandiford et al. (1990) investigated
the effect of distance from the source of
water supply on domestic water
consumption of developing countries. In
addition, there were major differences in
the quantity of water used by piped and
un-piped households (IIED, 2003).
Results of the study conducted by
Thompson et al. (2001) in Kenya,
Tanzania and Uganda showed that piped
households used on average almost three
times more water per capita than un-
piped households. Sandiford ez al. (1990)
and Hunnings (1996) found that the
quantity of water used depended on the
number of people used the dwelling
(household size), how water is used, level
of maintenance of the water supply
system, and some other factors such as
level of education and age of the head of
household. A study conducted by
Gazzinelli et al. (1998) revealed that
certain socio-economic factors, house
quality, type of water source, and a utility
index were significantly correlated with
water use. Actual water consumption per
capita per day varies with the mode of
water connection (Dangerfield, 1983;
Kirke and Arthur, 1984). Falkenmark
(1991) observes that in third world
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countries where piped connection is
scarce, people only use about 4 Ipcd to
38 Ipcd, while in cities in developed
countries; people consume about 83 Ipcd
to 227 Ipcd.

3. Objectives of the Study
The objectives of the study are as

follows:

a) To study the overall pattern of
domestic water consumption in
Aizawl City

b) To investigate the determinants of
water consumption

4. Methodology
4.1 Study Area

Aizawl, the capital of Mizoram
state, is situated in on the hillcrests, steep
slopes and small valleys. It is located on
a north-south elongated ridge, which acts
as the main hill from which many small
ridges and valleys are extending towards
the east and west directions. The
topography is highly undulating and
rugged. The altitude varies from 120 m
to 1400 m above mean sea level. It falls
between 23°40° N to 23° 50’ N latitudes
and 92° 40’ E to 92° 49’ E longitudes. It
covers an area of about 128.98 sq km,
and as per 2011 Census, the population
is 293,416 persons. There are a number
of streams in and around Aizawl, but
none of them is dependable for providing
adequate water. The only dependable
source is river Tlawny located more than
1,000 m below the city.

4.2 Data and Method
The present study is based on the

3

information obtained from primary
and secondary sources.

(i) Households’ survey was carried out
in 15 local councils out of 83 Local
Councils of the study area during
November — December 2018. This
amounted to coverage of 18.07 per
cent of the total Local Councils. The
number of sample houscholds
selected from each of the sample
Local Councils are 50 households,
thus data was collected from 750
households. The sample households
have a total population of 4,454
persons, children account for 32.88
per cent of the total. The mean value
of households’ size is 5.91, with a
standard deviation of 0.90. About 69
per cent of the sample households
own their homes and 31 per cent live
in rented houses.

(i) A stratified random sampling
procedure was used to select Local
Councils for the survey, i.e. number
of population, percentage of
individual piped water connections,
and geographical location were taken
into considerations to give an overall
view of each corner of the study area.
Households to be surveyed were
selected based on random sampling
method and it is believed that they
are reasonably representative
households in the study area. A simple
index is created to represent the
economic status of the households.
Self-reported total monthly income is
used as the measure of households’
economic status. Hence, households
were categorised into three different
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groups such as, high-income group
(HIG), middle income group (MIG),
and low-income group (LIG). A total
monthly income less than the
threshold level of Rs.20000 are
designated as LIG, between
Rs.20,000 to Rs.40,000 are
designated as MIG and more than
Rs.40,000 are considered as HIG.
About 40.66 per cent belong to Low
Income Group (LIG), 38.80 per cent
to Middle Income Group (MIG), and
20.53 per cent to High Income
Group (HIG).

(iii) Estimates  of average daily
households’ water consumption are
based on informants recollection of
the number of pots and buckets used.
The volume of buckets/vessels in
which households they normally used
to store water is measured and the
number of vessels of water used in
different activities ascertained. These
containers are generally, but not
always, of two or three standard sizes.
The quantity of water received
through individual piped water
connection is calculated from the size
of the water tank, where they are
directly connected to pipeline.
Moreover, the information obtained
is based not on actual observation but
on recollection of the respondents.
Average per capita water consumption
is obtained by dividing total amount
of water consumption by the number
of household inhabitants, assuming
that two children are equivalent to one
adult unit.

4

(iv) To examine the relationship between
per capita water consumption and
different variables, coefficient of
correlation (r) suggested by Karl
Pearson and multiple linear a
regression analysis has been carried
out.

5. Results and Discussion
5.1 Domestic Water Consumption
The quantity of water consumed in
the study area is not determined by the
demand but the supply. People attempt
to adjust to the quantity of water
supplied. The 54" round National Sample
Survey Organisation data shows that 80
per cent of the households in urban India,
across different segments, consider that
they have sufficient water supply, while
the present study finds that about 62.93
per cent of the households consider water
supply as adequate or satisfied (Table 1).
Surprisingly, even households receiving
poor supply also considered their present
water supply enough to satisty their
needs. In fact, this shows nothing but
adjustment of people to the supply so
much that they do not feel that more
water is required. This in turn creates
hygiene and sanitation problems

resulting in several health consequences.
Table 1.
Satisfactory Level of Water Supply (% of households)

Satisfactory Level Percentage
Satistied 62.93
Not Satisfied 37.07

Source : Sammple Household Survey, 2018

5.2 Per Capita Domestic Water
Consumption
Table 2 shows per household as well
as per capita consumption of water in the
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study area. It can be seen that the
consumption (indication of availability)
of water per capita in the study area is
much lower than what the Bureau of
Indian Standards (1993) recommends,
and the Tenth Five Year Plan
recommendation. Moreover, it is even
lower than Bureau of Indian Standard
(1993) recommended level for Lower
Income Group (LIG) colonies and
weaker section households. The data is
also an indication for the lower public
hygiene and sanitation conditions in the
study area. The per capita daily domestic
water consumption ranges from 33 Ipcd
to 70 Ipcd. Therefore, the average per
capita domestic water consumption in the
study area is estimated at 46 Ipcd (S.D =
8.77).

The dispersion statistics (standard
deviation) shows that wide variations in
per capita consumption of water exist in
the study area. The overall average per
capita water consumption is lower than
the WHO (2003) prescribed for basic

5

hygiene, which is 50 Ipcd. Overall, in
terms of per capita consumption of water,
the condition in the outer areas seems to
be worst. In terms of international and
national comparison, the study area has
far less consumption of water.

Table 3 presents category-wise
distribution of per capita domestic water
consumption. About 38.93 per cent of the
households consume water below 40 Ipcd,
19.89 per cent consume between 40 Ipcd
to 50 Ipcd, and 41.20 per cent consume
water above 50 Ipcd. There also exist
wide variations in proportion of
households consuming water above 50
Ipcd in different local councils. Generally,
the per capita water consumption is high
in the core areas, while it is least in the
periphery of the study area. In fact, in
the outer areas majority of the
households consume water below 45 Ipcd.
Inadequate water supply in the study area
seems to be a rule rather than an
exception. Even if we take 50 litres per
capita per day as the criterion for defining

Table 2.
Water Consum ption per Household and

per Capita per Da

(in litres)

Per Household Per Capita
M ean Std. deviation Mean Std. deviation
236.5 69.50 46 8.77

Source : Sam ple Households Survey, 2018

Table 3.
Category-Wise Water Consum ption (% of households)

Litres per capita per day (Ipcd)

Below 40

40-50

Above 50

38.93

19.86

41.2

Source : Sample Households Survey, 2018
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water deficient and sufficient households,
58.80 per cent of the households remain
water deficient.

5.3Principal Source-Wise Water

Consumption

Actual per capita water consumption
varies with the mode of water source in
the study area. Table 4 reveals variation
of per capita water consumption
according to principal source of water.
The water consumption of households
with house connections varies from 45
Ipcd to 70 lped and their average water
consumption is estimated at 53.85 Ipcd
(S$.D = 4.01). The water consumption of
households using rainwater as principal
source ranges from 40 Ipcd to 50 Ipcd,
and their average consumption is
calculated t0 46.06 Ipcd (S.D = 2.72). The
water consumption of the users of tuikhur
as principal source varies from 33 Ipcd to
48.75 Ipcd and their average consumption
is about 37.33 Ipcd (S.D = 2.52). The
dispersion statistics shows that wide
variations exist among the users of house
connections. Comparing with the WHO
and Gleick minimum norms of water
consumption for basic hygiene (50 lpcd),

6

only households getting water through
house connections meet basic quantity of
water.

Moreover, comparison has been made
again on water consumption between
households with and without house
connections. The average water
consumption of households with house
connections is estimated at 53.85 Ipcd
(S.D = 4.01), whereas the water
consumption of households without
house connections is estimated at 37.94
lpcd (S.D = 3.37) (Table 5). The
difference between piped and un-piped
households water consumption is about
15.91 Ipcd. Hence, the average per capita
consumption of water is relatively high
when it is pipe into the home, but
decreases when water is supplied to un-
piped. The finding is consistent with a
study carried out at different sites in
Uganda by Tumwine (2002). He found
that there are great differences in the
average use of water per capita between
households with and without household
connections. Results of the study
conducted by Thompson et al. (2001) in
Kenya, Tanzania and Uganda also showed
that piped households used on average

Table 4.
Principal Source-Wise Water Consumption (in litres)

N total Per Household Per Capita
Source of Water Std. Std.
Mean Deviation Mean Deviation
Tuikhur 344 |168.53 26.07 37.33 2.52
Rainwater 26 235.96 10.86 46.06 2.72
House Connection 380 |298.18 30.14 53.85 4.01

Source: Sample Households Survey, 2018
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almost three times more water per capita
than un-piped households.
5.4 Income Group-Wise Water

Consumption

A much clearer pattern emerges
when the levels of per capita water
consumption are classified by households’
monthly income (Table 6). Households’
water consumption clearly increases with
income. Low income families do use less
water than middle and high income
groups, but the difference is nowhere
near as large as the literature and
conventional wisdom would suggest. The
average water consumption among the
Low Income Group (LIG) is about 36.75
Ipcd, while consumption level increases
progressively to 51.01 Ipcd in Middle
Income Group (MIG). The difference
between LIG and MIG water
consumption is 14.26 Ipcd. This is largely
a reflection of the fact that MIG consume
more for washing, bathing and toilets. In
addition, the average water consumption
among the High Income Group (HIG)
is about 54.87 Ipcd. The difference of LIG
and HIG water consumption is 18.20
Ipcd. The degree of variation of water use
between LIG and MIG is higher than the
variation between MIG and HIG.

7

Therefore, HIG and MIG use about
1.5 times and 1.4 times, respectively
more water than low income group water
consumption. The dispersion statistics
show that a significant variation of per
capita water consumption exist among
the MIG and HIG, it is likely the result
of uneven distribution of piped water
supply in the study area. Asante (2003)
tound a significant statistical relationship
between income and access to safe/
potable water. The finding is also
consistent with Iskandarani (2002) who
reported that household income is a
significant predictor of per capita water
demand and use as well.

Table 7 further highlights category —
wise distribution of different income
groups per capita water consumption.
Among the LIG, 12.8 per cent consume
water below 35 Ipcd, and the rest 87.20
per cent consume between 35 Ipcd to 45
Ipcd. Interestingly, no families of MIG
and HIG use water below 35 Ipcd. Only
17.20 per cent of the households in MIG
and 3.25 per cent in HIG use water
between 35 Ipcd to 45 Ipcd. Subsequently,
75.94 per cent of households in MIG and
70.77 per cent in HIG consume water
between 45 lpcd to 55 Iped; 6.86 per cent
of MIG and 25.98 per cent of HIG use
water between 55 Ipcd to 65 lpcd; and

Table 5.
Water Consumption With and Without House Connections (in litres)

Source of Water Per Household Per Capita
Mean Std. Deviation Mean Std. Deviation
Without - House Connection 173.27 30.62 37.94 3.37
With - House Connection 298.18 30.14 53.85 4.01

Source : Sample Households Survey, 2018
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0.34 per cent of the households in MIG
and 7.8 per cent in HIG use water above

65 Ipcd.

5.5 Determinants of Domestic Water

Consumption

The analysis of determinants of water
consumption has always been of special
interest to academics and policy makers.
Although, it is known that water
consumption is supply constrained in the
present study, attempt has been made to
tind out the determinants of even this
limited supply/consumption of water. The
available evidence indicates that the
quantity of water that households collect
and use is primarily dependent on
household income, standard of living,

8

tamily size, type of water source and
accessibility to source of water.
Therefore, a coefficient of correlation
(r) was run to examine the household-
level determinants of water use such as
household income, family size, distance
of water source and dependency (number
of water source use). The calculated
correlations and the corresponding
significance levels are given in Table 8. It
has been found that there is a significant
correlation between water consumption
and such variables as household income,
family size, dependence and distance.
The per capita water consumption is
positively highly correlated with family
income in all the Local Councils. The
overall calculated correlation is 0.86,

Table 7.
Category-Wise Income Group’s Water Consumption (% of households)

. . Households Level of Income
Litres Per Capita Per Day (Ipcd) LIG MIG HIG
Below 35 12.8 0 0
35-45 87.2 17.2 3.25
45 - 55 0 75.94 70.77
55— 65 0 6.52 18.18
Above 65 0 0.34 7.8

Source : Sample Households Survey, 2018

Table 8.
Correlation Between per Capita per Day Water
Consumption and Income, Family Size, Distance and Dependency

Income Family Size

Distance Dependency

Correlation  Sig.
level

Correlation Sig.
level

Correlation  Sig. level | Correlation Sig. level

0.86 000 | -034 | 3.13

-0.85 | 0.00 045 | 0.00

Calculated usina data from sambvle households survey.
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which is significant at all levels (p 0 0.00).
This positive correlation indicates that
wealthier families use more water per
day. From the observation of the
correlation between water consumption
and income, it may be argued that the
relatively poor families in the City have
lesser accessibility to public water supply.
There are several reasons why poor
people might consume less water. On the
one hand, they may have fewer tools or
equipment associated with water use,
fewer containers and less time to draw
water. On the other hand, there may be
differences in hygiene practice between
the wealthy and the poor. In economic
theory, there is a cause and effect
relationship between consumer’s income
and the level of consumption of most
products (Crowson and Richards, 1975).

A further investigation of the data
shows that as the household size
increases, the amount of water used per
person per day decreases (r = - 0.34,p
3.13). Though the total consumption
increases with increase in family size the
per person consumption decreases. This
is consistent with the assumption that
some water uses are relatively
independent of the size of the family (e.g.
uses for cooking, cleaning, etc.), so that
while total water use per household rises,
per capita water use falls as family size
grows. Schefter (1990) have reported
similar findings, emphasizing that
domestic water consumption is influenced
by the increase in the number of single-
family homes. The association between
water consumption and household size
demonstrate that increase in water

9

consumption could be better explained
by the growth of the number of
households than by population growth.
The inverse correlation between per
capita water consumption and household
size can be explained by the economies
of scale in certain activities requiring
water, such as cooking and cleaning the
house. Only a minority of water uses (e.g.
drinking and bathing) can be expected to
increase in direct proportion to the
number of people living in the house.
Household sizes are consistently found
inversely related to per capita water
consumption in earlier studies (White et
al., 1972, Wong, 1987).

At the same time, water consumption
is found to be negatively correlated with
dependency (r = -0.45, p @ 0.00) and
distance (r = -0.85, p @ 0.00) of water
sources from home as the correlation
coefficient with each of the variable is
negatively  significant. Negative
correlation means the increase in one will
result in the decrease in other variable.
This observation revealed that per capita
water consumption depends on the
accessibility of water from home. This
means that households located nearer to
the water source are likely to use water
more. This implies that water facilities
should be as accessible as possible to all
segments of the population to better
satisfy daily water requirements of
individual residents. This also reduces
children and women’s burden of work
and saves time spent for collecting water.
The time saved may allow women to be
engaged in other productive activities that
lead to better living standards of
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households. Moreover, as the number of
water sources access increase, the per
capita water consumption decreases. It
indicated that higher the number of
water sources access, lower is the level
of water consumption. A family with
single water source is those who have
highest per capita consumption and these
tamilies usually depend on the public
water supply provided by the state’s PHE
department  through  in-house
connection.

Besides, multiple regressions were
again applied to examine the joint
influence of income, family size,
dependency and distance on per capita
water consumption (Table 9). In line with
the relation established from the analysis
of correlation, all estimated coefficients
are significant that per capita water
consumption is directly proportional to
tamily income; while it is inversely
proportional to family size, dependency
and distance. Further, the estimated
coefficient of determination (R?) is 0.83

10

implying that 83 per cent of the variation
or movement of per capita water
consumption is explained by the joint
influence of income, family size,
dependency and distance. The methods
that have been employed in the present
study revealed that family income, family
size, dependency and distance of water
source from home are the main factors
that determine the level of per capita
water consumption and this factor
accounted for the 83 per cent variation
in per capita water consumption.

6. Conclusion

The water consumption in the study
area is far lower than the norms laid
down by Bureau of Indian Standards.
Even, in comparison to other major cities
in the country, the consumption is also
far deficient. The average per capita water
consumption is estimated at 46 Ipcd. The
per capita water consumption varies with
the mode of water sources. The average
per capita water consumption of

Table 9.
Regression Equation of Per Capita Water Consumption on

Income, Family Size, Distance and Dependency

Variable Coefficient | Std. Error | t-Statistic | Sig. Level
Constant 43.0621 0.797720 53.981 0.000
Income (b,) 0.0006 0.000028 20.596 0.000
Dependence (b,) -0.5952 0.209917 -2.8350 0.005
Distance (bj) -0.0813 0.004271 -19.032 0.000
Family Size (b,) -0.2415 0.016406 -15.582 0.000
R-Squared 0.83 F-Statistic 1181.09
Adjusted R-Squared 0.83 Probability (F-Statistic) 0
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households having house connection is
53.85 Ipcd, while the consumption of
households without house connection is
37.94 lpcd. The per capita water
consumption is also varies across the
socio economic classes. The average per
capita water consumption among the
LIG is 36.75 lpcd, consumption level
increases progressively to 51.01 Ipcd in
MIG and 54.87 lpcd in HIG. Moreover,
per capita water consumption 1is
negatively highly correlated with the
distance of principal source of water from
dwelling. A further investigation shows
that higher the number of water sources
access lower the level of water
consumption and as the household size
increases, the per capita consumption
decreases.
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INEQUALITIES IN RURAL AMENITIES AND SERVICES :

A STUDY IN SOUTHERN PART OF WEST BENGAL, INDIA
Balai Adhikary!
Krishna Chandra Rath?
Abstract : Amenities in the rural aveas ave mandatory vequivements for rural dwellers to
sustoin themselves on earth. But the availability of vural amenities in villages of the southern
part of West Bengal is highly unequal. Consequently, the development scenario of amenities
in the countryside of southern West Bengal in India is highly unequal. The present study
mms to measurve the inequalities in rural amenities services in the geographical area.
Education, medical, drinking water, agricultural credit societies, pucca village road
considered as varviables, and 2011 census data deliberated for coming to the decisions. We
have also calculated the Average Percentage (AP) and Standard scove to measuring the
spatial vaviation in amenities development. Many villages in the avea have a lacuna of
availability of amenities services and backwardness in amenities development is the rveal
picture. Special planning and micro-level planning are needed to solve the inequalities in
amenities services. The work may be implemented to measuring the inequalities in amenities
services in any part of the novth-eastern state of India as well as south-east Asian nations,

and to practice equality in vuval development work in future.

Keywords : Rural, amenities, development, inequality, micro-level planning, special

planning

1. Introduction

India is predominant by rural areas;
almost 70% of people live in rural areas
in India. The southern part of West
Bengal is also familiar with the
countryside. Amenities are the basic
components that are essential to
prevailed livelihood on earth. In any rural
area education, medical, drinking water,
agricultural credit societies, and pucca
village road all come under amenities and
are essential to prevail smooth livelihood
on earth. Village-wise availability of these
amenities is the mandatory requirement
for the villagers, but the distributional

scenario of these amenities is highly
unequal in the southern part of West
Bengal in India.

Many villages exist in the southern
part of West Bengal where availability of
rural amenities is totally absent, on
contrary in many villages number of
amenities centre are maximum. This
scenario reveals the lack of proper
planning in the distributional pattern of
rural amenities in villages of the southern
portion of West Bengal in India. A biased
and unplanned distributional pattern of
rural amenities is very common in the
southern countryside of West

Balai Adbikary is a State Aided College Teacher, Department of Geography,
Panskura Banamali College (Autonomous), West Bengal
2Krishna Chandra Rath is an Associnte Professor; PG. Department of Geography,
Utkal University, Bhubanesway, Odisha
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Bengal . Regional disparities in socio-
economic development have been situated
in the rural areas of West Bengal
(Shamim, 2002).

Uneven distribution of rural
development is very common in the rural
areas of India. Even in a better-off state,
the condition of living is backward in many
pockets of the district (Ram and Tej,
2018). Development of village area
depends on the availability and facilities
of village services like safe drinking water,
medical facilities, electricity, education
facilities, etc. Village-wise distributional
inequalities of the said services and
facilities are very common in rural areas,
and disparity in rural development is a
real picture in the southern part of rural
West Bengal (Mandal, 2018). Social
development considers the school, health
care facilities, safe drinking water, and
electricity. Quality of life also reveals the
scenario of social development. Inter-
block regional disparity and imbalances
in social development are common
phenomena in the southern part of West
Bengal (Sau etal., 2018). Accessibility of
health care facilities varies in between
coastal and upland districts of Odisha.
Regional disparity in effective accessibility
of healthcare facilities is existing and
scenarios of rural areas are very worst
(Hassan and Daspattanayak, 2008).
Purba Medinipur district is located in the
southern portion of West Bengal.
Regional imbalances and disparity in social
development 1i.e., health, education, etc
prevail in the Purba Medinipur district of
West Bengal in India. Distributional
inequalities in education and healthcare
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institutions are major problems in social
development in the district. A wide range
of disparity across the block in the district
is subsisting in physical and social
infrastructural development. Many blocks
are backward in the district in the
development of health, education, etc
(District Human Development Report:
Purba Medinipur, 2011). From the above
discussions, the present paper attempts
to study the measuring inequalities in
rural amenities services at the block level
by making Purba Medinipur district a
case study in the light of the following
research questions.

2. Research questions

1. What are the block-wise scenarios of
amenity availability in the percentage
of villages?

2. How do measure the level of rural
amenities development?

3. How do vary block-wise level of rural
amenities development in the area?

3. Methodology
3.1Study Area

The southern part of West Bengal
consists of several districts among these
Purba Medinipur is the southernmost and
the district considered as a study area in
this work. The total geographical area of
the district is 4736 sq. Km. (Census of
India, 2011: Purba Medinipur).
Latitudinal and longitudinal extension of
the district is 21° 36' 35" N to 22° 57' 10"
Nand 86°33'50"E to 88° 12'40" E. The
district consists of twenty-five community
development blocks, 223 Gram
Panchayat, 2932 inhabited villages, 5
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municipalities, and 20 census towns. The
total population in the study district is
5095875, rural population 4503161
which is 88.37% of the total population
in the district (Census of India, 2011:
Purba Medinipur). Many villages exist in
the Purba Medinipur district where the
total village population is 5000 or above
and such type of village number is 110 in
the district out of 2932 inhabited villages.
The study region is the riverine and
coastal plain area and is familiar for
monsoonal rainfall and dry winter.
Agriculture is the main economic activity
and paddy is the major crop in the
geographical area.

3.2Data and method

The entire data is obtained from 2011
Census of India data. Indicators like
percentages of villages that have
education, medical, drinking water,
agricultural credit societies, and pucca
village road facilities have been
considered here to measure the
distributional inequalities of mandatory
mentioned rural amenities. We have
calculated the Average Percentage (AP)
of all blocks in the district by the use of
the following formula.
(PV, , PVyi, PV , PV, , PV,)

Average Percentage (AP) = N

Where, P = Percentage, V. V. V=
Variables, N= No. of variables

We have also calculated the mean and
standard deviation. Applied Standard
Score (Z Score) technique to measure the
regional spatial distributions of rural
amenities in the geographical area.

Z Score = (Xij )
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Where, x; - Definite raw score,
X = Mean of raw score,
o = Standard deviation

We have applied the choropleth
cartographic technique for the graphical
presentation of inequalities in rural
amenities services in the geographical
area.

4. Result and Discussion

Amenities are one of the essential
requirements to sustain on earth. Rural
people are also needed proper amenities
facilities and services to sustain
themselves on earth. Purba Medinipur
district is an important and southernmost
district of the state of West Bengal in
eastern India. The district has 2932
inhabited villages with 25 community
development blocks. Many villages of the
district do not have proper amenities like
education, medical, drinking water, and
pucca village road. The block-wise
scenario of distribution of rural amenities
is highly varied in the district. In the
analysis, the Mean and Standard
deviation of the Average Percentage (AD)
is 61.24 and 6.01.

Education plays an important role in
the rural areas to reduce rural poverty,
controlled unemployment, improving the
standard of living, and making social
change among rural people. But the
numbers of schools in village or rural area
are less in number in comparison with
town or cities. Children are bound miles
to walk to reach their school in rural
areas (Sreekanthachari and Nagaraja,
2013). Education is a very important
service in any area either rural or urban.
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But in the rural area of Purba Medinipur
district, many villages exist where the
availability of education services inside
the villages is almost absent. Only two
blocks i.e. Haldia and Khejuri I where
100% of villages have education services.
Except these two blocks remain blocks
represent the shortage of education
services in many villages. The scenario
of Ramnagar I block is very pathetic in
this aspect, only 79.56% of villages have
education services inside the villages (see
Table 1). The remaining percentage of
villages depends on the nearest village
to access the education services in their
inhabitable area.

Accessibility and utilization of
available health care facilities are poor
in the rural areas of India (Panagariya,
2014). Rural India is the worst sufferer
in healthcare services (Chauhan, 2018).
The scenario of medical services in the
percentage of villages is very poor in
many blocks in the district. Patashpur-
IT (30.56%), Khejuri-II (54.64%),
Contai-I (39.37%), Ramnagar-I
(52.55%), Ramnagar-II (51.49%)
blocks reveal the minimum availability
of medical services in the villages of the
mentioned blocks (Table 1). In the Purba
Medinipur district of West Bengal,
66.61% of villages have medical services
inside the villages. So accessibility of
medical services in the rural areas of the
southern part of West Bengal is now
questionable and people of this
particular geographical area face
difficulty to access the medical services
to sustain themselves on earth.

Due to lack of access to water,
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women and children are
disproportionately affected and the
heaviest burden on their shoulders is to
collect water in the Purba Medinipur
district of West Bengal (Ejelonu et al.,
2020). Safe drinking water is a
mandatory requirement for the healthy
living of human beings. In the district,
98.33% of villages have safe drinking
water sources inside the villages. The
remaining percentage of villages in the
district face lot of difficulty to access safe
drinking water sources to prevailed the
livelihood. Khejuri-IT (85.57%),
Ramnagar-II (94.78%) blocks are the
best example in this aspect (see Table 1).
Many villages in the southern portion of
the district do not have safe drinking
water sources inside villages.

An agricultural credit society plays an
important role in the development of
rural agriculture in the village area. The
said institute gives agricultural loans to
the farmers with rebates, seeds,
pesticides, insecticides, fertilizers,
technology at minimum cost. Not only
but also provide proper training to the
tarmers for the increase of agricultural
production, and enriching the livelihood
status of farmers in the village area. But
the availability of agricultural credit
societies is very low in the southern
district of West Bengal. Only 19.3% of
villages have agricultural credit societies
inside the villages (Table 1). The scenario
is more pathetic in Panskura-I (4.89%),
Patashpur-II (9.27%), Deshapran
(9.64%) blocks in the district. But the
study area is familiar for agricultural
practice and it is also a major economic
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Table 1. Amenities availability in percentage of villages and Z-Score value

Types of amenity available ( Percentage of villages )
Name of C.D. Educati . . |Drinking Agricul‘.fural Pucca Average |Z-Score
Blocks ucation | Medical water cr'edl.t road Percentage
A Vi) societies (AP)
V| T |

Panskura-I 93.78 72.44 100 4.89 24.89 59.2 0.34
Kolaghat 97.1 86.79 100 20.75 33.02 67.5 1.05
Tamluk 97.98 78.79 98.99 31.31 24.24 66.26 0.84
Sahid Matangini 93.83 88.89 100 18.52 22.22 64.69 0.57
Nandakumar 99 77 100 18 39 66.6 0.89
Mahishadal 97.26 89.04 98.63 19.18 39.73 68.77 1.25
Moyna 98.82 92.94 100 38.82 22.35 70.59 1.56
Patashpur - I 92.65 68.38 99.26 28.68 22.79 62.35 0.18
Patashpur - II 88.19 30.56 99.31 9.72 15.28 48.61 2.1
Bhagawanpur - II 83.83 67.07 95.81 23.95 22.75 58.68 0.43
Bhagawanpur - I 87.2 83.54 99.39 23.17 13.41 61.34 0.02
Chandipur 91.89 82.88 98.2 19.82 20.72 62.7 0.24
Sutahata 93.59 53.85 100 11.54 19.23 55.64 -0.93
Haldia 100 95.83 100 12.5 29.17 67.5 1.04
Nandigram - I 96.94 84.69 100 21.43 23.47 65.31 0.68
Nandigram - I 90 77.5 97.5 32,5 27.5 65 0.63
Khejuri -1 100 76.19 100 47.62 23.81 69.52 1.38
Khejuri - 1T 91.75 54.64 85.57 22.68 29.9 56.91 -0.72
Contai - I 79.64 39.37 96.83 12.22 18.55 49.32 -1.98
Deshapran 84.34 61.45 99.4 9.64 29.52 56.87 0.73
Contai - III 88.55 59.04 98.8 21.08 15.06 56.51 -0.79
Egra -1 91.06 60.98 99.19 15.45 16.26 56.59 -0.77
Egra - 11 83.48 71.3 98.26 25.22 29.57 61.57 0.05
Ramnagar -1 79.56 52.55 100 21.9 35.77 57.96 0.55
Ramnagar - 11 85.07 51.49 94.78 18.66 24.63 54.93 -1.05
Total 89.77 66.61 98.33 19.3 23.94

Source : Census of Indin, 2011

activity for the rural dwellers in the
district.

All-weather qualitative durable road
networks ensure faster economic and
social change, trade flows, and integration
of the market in rural areas (Rao and
Rao, 2018). The connectivity of rural

roads is a key component of rural
development (Varghese, 2016). The
rural road is known as the lifeline of rural
development. Pucca village road plays a
very good role in the development of the
rural area. Pucca village road connects the
remote villages to the nearest market
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centre, urban centre, census town,
highway. Not only but also pucca road
indirectly increased the socio-economic
status of farmers. The marketability of
agricultural production also depends on
the availability of pucca village roads. This
road also increases the importance of
villages. Because pucca village road is also
known as all-weather rural roads and
these road human beings are used for
every season. But the availability of pucca
road in the percentage of villages is very
minimum i.e., 23.94% in the district. The
scenario of distribution of pucca village
road is very doleful in many areas i.e.,
Patashpur-II (15.28%), Bhagawanpur-I
(13.41%), Contai-I (18.55%), Contai-II1
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(15.06%), Egra-1 (16.26%) (Table 1). So
the economy and livelihood of many
villages in the district are adversely
affected in the district due to the absence
of pucca village roads.

The spatial pattern of rural amenities
development can be categorized on the
basis of the availability of amenities
services in the percent of villages in the
district. On the basis of the Z-Score value
amenities development scenario are
categorized into the following types -

1. High development The
development level of rural amenities is
high in Kolaghat, Mahishadal, Moyna,
Haldia, Khejuri-I blocks (Figure 1). A

Table 2.
Categorization of Blocks on the basis of Z-Score
Z-Score | Development Blocks name Percentage of | Percentage of
value level rural inhabited
population villages
More than 1 High Kolaghat, Mahishadal, 890573 330

Moyna, Haldia, (19.78%) (11.26%)
Khejuri-I

Oto1l Moderate Panskura-I, Tamluk, 2002450 1169
Sahid Matangini, (44.47%) (39.87%)
Nandakumar,
Patashpur-I,
Bhagawanpur-I,
Chandipur,
Nandigram-I,
Nandigram-11, Egra-11

-1to0 Low Bhagawanpur-II, 1108134 934
Sutahata, Khejuri-11, (24.61%) (31.86%)
Deshapran, Contai-11I,
Egra-I, Ramnagar-I

Less than -1 Very low Patashpur-11, Contai-I, 502004 499

Ramnagar-I1 (11.15%) (17.02%)

Total 4503161 2932

Source : Census of India, 2011 and computed by authors based on Table 1
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total of 890573 (19.78%) population
have been live in this area. Availability
of rural amenities is high in the 330
(11.26%) inhabited villages in the district
(Table 2). Location of the industrial
sector in the Haldia and Kolaghat area
is indirectly responsible to increase
amenities facilities in the villages of
Haldia and Kolaghat block.

2. Moderate development : Distribution
and development of rural amenities are
moderate in the 1169 (39.87%) inhabited
villages within 10 blocks in the district.
Total 2002450 (44.47%) population have
been live in this 39.87% village in the
district (Table 2).

3. Low development The
development scenario of rural amenities
is low in the 7 blocks in the district.
Distribution of amenities services is low
in the 934 (31.86%) inhabited villages
within seven blocks and 1108134
(24.61%) population live in this deprived
region (Table 2).

4. Very low development : Rural
amenities distributional and
development scenario is very low in the
499 (17.02%) inhabited villages within
the three blocks in the district. A total of
502004 (11.15%) population have been
live in this particular area (see Table 2).
Distributional inequalities of amenities
services are very high in this particular
area. Lack of accessibility of safe drinking
water source, education, and medical
services; absence of pucca village road
inside the villages in this area is a very

19

common phenomenon. The entire area
comes under the deprived region in rural
amenities development and local people’s
is also suffers to access it.

The scenario of rural development in
the entire district area has been
highlighted on the Z-Score value. A low
Z-Score value indicates the lower rate of
rural amenities development, on the
contrary high Z-Score value indicates the
higher rate of rural amenities
development in the district (see Table 2).
The rank of rural population density (x)
and rank of Z-Score value (y) (see Table
3) are positively correlated with each
other, and the correlation coefticient (r)
value is 0.62 which indicates the moderate
nature of the relationship between the
two variables (Figure 2). This scenario
highlights in the entire geographical area
rate of rural amenities development do
not properly follow the condition of
population pressure in the area. This is
the indication of a lack of proper rural
planning to develop the countryside in the
southern portion of West Bengal in India.
This is responsible for the inequalities in
rural amenities development in the entire
district area. High correlation coefficient
(r) value (above 0.80) is needed between
the rank of rural population density (x)
and rank of Z-Score value (y) for proper
rural amenities development and
inequalities reduction.

5. Conclusion

Availability of rural amenities is
highly unequal in the entire district area.
A big percentage of villages in the district
exist without proper amenities services
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Fig. 1. Levels of Development in Rural Amenties, Purba Medinipur
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Table 3.
Rural population density/sq. Km, Z-Score value and their rank
SL C.D. blocks Rural Rank Z- Rank
No population (Descending | Score | (Descending
density /sq. Km. order) value order)

1 | Tamluk 1676.63 2 0.84 7

2 | Sahid Matangini 1880.81 1 0.57 10

3 | Kolaghat 1620.21 3 1.05 4

4 | Panskura-I 1227.11 11 0.34 11

5 | Moyna 1425.99 7 1.56 1

6 | Nandakumar 1587.19 4 0.89 6

7 | Chandipur 1284.37 9 0.24 12

8 | Mahishadal 1362.73 8 1.25 3

9 | Nandigram-I 1111.04 14 0.68 8
10 | Nandigram-II 1115.42 13 0.63 9
11 | Sutahata 1491 .44 6 -0.93 22
12 | Haldia 1497 .43 5 1.04 5
13 [ Potashpur-I 969.33 20 0.18 13
14 | Potashpur-II 912.99 24 -2.1 25
15 | Bhagawanpur-I 1277.99 10 0.02 15
16 | Egra-1 844.68 25 -0.77 20
17 | Egra-1I 967.80 22 0.05 14
18 | Khejuri-1 1019.10 17 1.38 2
19 | Khejuri-II 1014.57 18 -0.72 18
20 | Bhagawanpur-I1 1066.38 16 -0.43 16
21 | Ramnagar-I 1161.77 12 -0.55 17
22 | Ramnagar-I1 955.80 23 -1.05 23
23 | Contai-I 1100.62 15 -1.98 24
24 | Deshapran 1003.75 19 -0.73 19
25 | Contai-IIT 983.01 21 -0.79 21

Source : Census of Indin (2011), District Primary Census Abstract, Purba Me dinipur,
Registrar General and Census Commmissioner, New Delln, and computed by aunthors
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Fig. 2. Relation between rural population density and Z-Score value

inside the villages. So accessibility of
rural services is low in many areas of the
district and people face hurdles to access
the services. A positive Z-Score value
indicates the high rate of rural amenities
development, on the contrary negative
Z-Score value indicates the low rate of
rural amenities development in the
entire geographical area. The scenario
of rural amenities developments in the
entire district area is block-wise varies.
In many blocks of the district availability
and level of rural amenities development
is in poor condition. In many blocks of
the district, rural people prevails their
livelihood without proper availability of
education, medical, drinking water,
agricultural credit societies, pucca village
road services, and facilities in their
inhabitable area. So living standards and
economic activity of rural dwellers are

the worst suffers in the deprived region
of rural amenities services. An unplanned,
haphazard, biased development process
is responsible for the inequality in the
amenities development in villages of the
entire geographical area. Local Village
Panchayat is responsible for the
development of amenities i.e., education,
medical, drinking water, pucca village
road, etc services inside the villages; and
local village Panchayat ensures these
services to the villagers free of cost with
easy access. But the scenario in the real
field in many villages in the district is
different and this scenario reveals the
ineffectiveness of the Village Panchayat
to do the basic services development
work in the village area. Micro-level
planning, special planning are needed for
the backward villages to solve the
inequality in the development of
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Fig 3. Model of special planning preparation and process of its implementation for

the backward village in rural amenities development.

amenities in villages of the district. Extra
attention is needed from the local Gram
Panchayat to combat the problems of
distributional inequalities and lacuna in
amenities development in the village area
of the district. We have also prepared a
model (Figure 3) for the process of
preparation and implementation of
special planning for the backward village
to reduce the inequalities in distributions
and development scenario of rural
amenities in the village area of the
southern part of West Bengal in south-
east Asia. Local Gram Panchayat

prepares the special planning for the
backward village in the presence and
suggestions of the nominated persons.
Persons are nominated by the villagers
of each ‘para’. Gram Panchayat will
prepare a Village Development Work
Monitoring Committee (VDWMC)
among the nominated persons of
villagers. Village development work
implementations are monitoring by the
VDWMC members. This approach will
reduce inequalities in rural amenities
services in the southern part of West
Bengal in eastern India.
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LIVELIHOOD AND ECONOMIC STATUS OF BRU ETHNIC
POPULATION OF MIZORAM

Lalremruata Sailo!

Rintluanga Pachuau?

Abstract : The Brus are the minority ethnic tribe found in the western fringes of Mizoram.
Though there is a fair level of economic status of the people of Mizoram, inequality based
on livelihood persists amonyy the minority tribes, especially among the Bru tribes. The
paper tries to assess the naturve, causes and consequence of this inequality as reflected in
the social, economic and political behavior of the Brus. The present study is based on
primary data collected during 2017 and 2018. Application of suitable quantitative
techniques, comparison of selected indicators and cartography give commendable vesults in
regavds to social status of the people in consideration. Acquived from the composite scove of
each indicator, Mamit district scoves the highest, Lawngtlai and Lunglei stood second and
Kolasib district scoves the least. The study veveals that there is a bigh negative corvelation

between quality of life and voting behavior amonyg the Bru ethnic population.
Keywords : Bru, Mizoram, Livelihood, Voting Behaviour

1. Introduction

Life and culture of the tribal people
are nurtured in the cradle of nature
chiefly in the forest timbers and plants
(Sarkar and Dasgupta, 2009). The Bru
or Riang are minority tribe living mostly
in the western belt of Mizoram
bordering Tripura State and Bangladesh.
They are short or medium stature with
straight black hair, flat nose, and face with
prominent cheekbone. Their skin color
although variable but mostly is yellowish
and their eye has an epicanthic fold. They
are supposed to be ethnically belong to
the Mongoloid racial stock. The language
spoken by the Bru called Kau Bru is one
of the dialects of the Kag barak, or Kok
borok language that belongs to the Bodo

branch of the Tibeto Burman Linguistic
groups (Chaudhuri, 1983). Their stout
physique and body structure closely
resemble the tribes in Mizoram and
other states in the North-Eastern region
(TRI, 1986).

The Brus are considered not
indigenous to Mizoram but migrants
from neighbouring states of Bangladesh
and Tripura. They migrated from Maian
Tlang of Chittagong Hill Track
(Bangladesh) to Tripura during the 14th
century (Lalthakima, 2008). It was
accepted that majority of the Bru tribe
then settled permanently in Tripura. The
Tripura Raja, however, imposed a huge
tax upon them and started to flee to the
neighbouring mountainous region. In

"Lalvemruata Sailo is o Research Scholar in the Dept. of Geography &RM, Mizoram University,
Aizawl, Mizoram
2Rintluanga Pachuaw is a Professor in the Dept. of Geography &RM, Mizoram University,
Aizawl, Mizoram
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1942, under the leadership of Ratna
Moni, they revolted against the Tripura
Raja; and they were suppressed by the
Raja’s army and fled to Mizoram
(Chawngkunga and Dothansanga, 2014).
They settled mainly along the riverine
banks, practicing shifting cultivation,
initially with a semi-nomadic pattern of
settlements. They were later allowed to
settle in confined hamlets, mostly along
the low valleys under the administration
of the Village Councils of nearby villages.

The growing tide of political and social
unrest among the Bru started after 1970’
as a result of enlightenment among the
literate youth of the Brus. The Brus, with
a hope to be considerable force in politics
migrated to present Mamit district from
different parts of Mizoram, instigating
them for the fight for separate
autonomy within Mizoram (personal
interview of Sapliana Vandir, Ex-MLA,
1972 and Romawia MLA candidate
1989,1993). On June 15, 1990 they
tormed a political organization named
Riang Democratic Convention Party
(RDCP) and issued a press release that
they are demanding the formation of
Autonomous District Council (ADC) for
the Bru. Later, different organizations
such as the Bru Student Association, the
Bru Welfare Committee and the RDCP
had a joint conference at Putlungasih in
Lunglei District during 21st - 24th,
December 1994 and formed a Bru
National Union (BNU) for the creation
of Autonomous District Council for Bru.
In September 1997, the BNU demanded
the setting up of separate Bru
Autonomous District Council (BADC) in
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the western belt of Mizoram. This
angered the Mizos all over the western
belt of Mizoram who were already
incensed over the recommendation of a
parliamentary committee for creating a
separate administrative unit for the
Chakma tribes. In the midst of this tense
situation, the Bru National Liberation
Front (BNLF) killed a Mizo wild life
warden in Dampa Tiger sanctuary. In
response, the angered Mizo in all the
neighboring areas set over fire to the
houses of the Bru settlement nearby. As
ethnic violence intensified, the Brus fled
across the border to the adjoining state
of Tripura and Assam where they
continued to languish in a refugee camp.
The Bru refugees have rejected all
appeals by the Mizoram Government to
return to their homes. The Mizoram
Government also firmly rejected the
demand of autonomous district council
for fear of creating a division of Mizoram
state. The Indian government directed
the Mizoram government to rehabilitate
with package for the returnees at
designated camps at Mamit district.
Though majority yet refused to return,
demanding more status at this juncture
the process of resettlement is still going
on. Confined settlement of Bru in Mamit
district could change the political
condition in the region. The western
parts of Mizoram specifically the
Hachhek  MLA Constituency
therefore remain politically unrest and
vulnerable to communal tension as the
Brus are still in the electoral rolls of the
region.
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The socio-economic and political
situations of tribal people have become
one of the most researched topics among
the sociologists and anthropologists in
recent times (Hossai, 2013). Even today,
a widely pervasive reality in respect of
tribal communities in India is that most
of them are socially ignorant,
economically weak, geographically
isolated, politically indifterent, culturally
rich, behaviorally simple, trustworthy and
leading their life in the lap of nature (Rao,
2013). Kurhe (2015) analyzed the
geographically variation in level of socio-
economic status and pattern of livelihood
conditions among the tribal population
from spatio-temporal dimension in the
remote areas of Maharashtra.

Difterences in political participation
can be related to demographic, socio-
economic, ethnic, caste and religious
characteristics, their value is relevant to
the degree that they reveal motivational
and socio structural uniformities. In
short, social characteristics such as
economic status, racial/ethnic/caste/
religious group are likely to influence the
political participation (Kurhe, 2015). In
a democratic political structure, citizens
have the right to participate in political
activities, at least to cast their vote in the
election or even contest in the election as
representative of the people. One of the
core areas in the study of political
representation in India and elsewhere is
electoral politics, wherein voting
behaviour catches the largest attention
(Haokip, 2020). Studies in the
relationship between economics and
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political progress have already been
deeply investigated in the western world.
Fidrmuc (?) studied the economics of
voting in Post-communist countries of
Czech Republic, Hungary and Poland.
His empirical research indicated that
there is a strong relationship between
economic developments and voting
behavior in the post-communist
countries.

Despite the mental and political
upliftment, a large number of Bru
communities continue to live extremely
backward and some of them are still
clinging to the stage of primitive food
gathering. Their economic conditions
highly influenced their voting behavior
in the Assembly election of Mizoram.
The area selected for the study falls to
four districts of present Mizoram namely
Mamit, Kolasib, Lunglei and yet, there
is very few literature and data to study
comprehensively of the selected tribe. So,
the present study is a result of analysis
based on meager available data, on the
livelihood status and voting behavior
with a view to establish any correlation
between them. The study analyzed and
measure the livelihood inequality among
the four districts where bru were
settlements are remarkable.

2. Objectives:
The main objectives of the study are

1. To study livelihood standard among
Bru ethnic group

2. To analyse the relationship between
livelihood levels and voting behavior
among Bru population
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3. Methodology:
3.1Study Area:

Mizoram is located in the north east
corner of India. Situated between
Myanmar and Bangladesh, it has a
strategic significance geographically and
politically. It shares a common
international boundary of 585 kilometers
with these two countries, and in the
northern part shares domestic borders
with Manipur (95km), Assam (123 km),
and Tripura (277km) in the west. It lies
between 21°56°N - 24°31°N latitudes and
92°16°E — 93°26’E longitudes (Pachuau,

2009). The state has total population of
10, 97,206 with a density of 52 persons
per sq km. The decadal growth rate of
population from 2001 to 2011 is 23.48
per cent, and the literacy rate is 91.33
per cent.

Out of the eight districts in Mizoram,
Bru are settled in four districts, i.e.
Mamit, Kolasib, Lunglei and Lawngtlai
all of which were situated in the western
flank of the state bordering Bangladesh
as well as Tripura and Assam. Among
the districts, Mamit has the highest
number of Bru population. As on 2018,
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Brus are concentrated in 43 villages in
Mamit district and 12 villages each in
Kolasib and Lunglei district. In
Lawngtlai district, Brus are found in 15
villages but they are mostly mixed
settlements. The Bru Villages are
generally located in the valley near a river
or stream (TRI, 1986) due to their
fondness of water where they can easily
find fresh food items. They mostly
settled in the valley along the rivers of
Tlawng, Tut, Teirei, Langkaih, and
Khawthlang Taipui. They also settled in
an isolated pocket of forest because they
are forest dwellers and depend on shifting
cultivation, who always search for a virgin
land where they can protect their own
culture and society.

3.2Data and Method

The present study is based on
primary data collected in 2018 from the
Bru inhabited villages of Mizoram. A
total of 80 Bru inhabited villages were
identified in Mizoram covering four
districts of Mamit, Kolasib, Lunglei and
Lawngtlai. Out of this, 24 villages,
representing 30% of the total sample is
taken for the study. Probability
Proportional to Size (PPS) Sampling
Technique is used to select sample
villages. Primary data like housing,
occupation, income, household
amenities, education and mortality are
selected to represent objective quality of
life on the one hand and political behavior
like choice of representative, voting
behavior and satisfaction rate of
representative are selected for subjective
quality of life indicators. The sample size
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is determined with the following formula
given by Yamane (1976) as follows

N

T 1+ N2

Where n = total population, e =
sampling error or level of precision which
is 0.05. The final sample size is 394
households.

Z-Score standardized technique is
employed for obtaining the quality of life.
To obtain Z-score, all the selected 26
indicators were standardized by
subtracting the mean from each
individual variable and divided by their
standard deviation as :

Z,= (X, - X)/SD,

Where, Zis the Z-scove for the i unit
X, 1s the X variable in the o unit and j*
variable
X is the mean of j” varviable and,
8D is the standard deviation of the j”
variable

After obtaining Z-score for every
indicator, composite score was obtained
by adding up of all individual Z-score or
standard data as:

Ci=37

Where C;is the composite scores and
>7Z is the summation of Z-scores
(see Prasad, 2015).

Pearson’s coefficient of correlation
was adopted to find the relationship
between quality of life and voting
behavior ArcGIS 10.5 software was used
for demarcation of Bru inhabited
settlement map as well as showing level
of quality of life.
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4. Results and Discussion:
4.1Housing:

It is found during the study period
that Assam type houses have become the
most common among the Brus where
nearly 50 per cent of the total population
are sheltered. However the traditional
thatch house is also still very common as
39.24 per cent of the total family are still
living (see Table 1). It is interesting to
see that RCC and Semi-RCC or semi-
permanent types of houses are also found
with 1.27% and 9.87% of the total
selected household respectively, which is
truly a manifestation of economic
development among the tribe. Ownership
of house is very high whereas renting of
house is rare. Nearly 98 per cent of the
total family is living in their own houses
and another 2.03 per cent are living in
rented house. Most of the Bru houses are
single roomed house, excepting Kolasib
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district where average number of room
is more than two. The average number
of rooms per house is only 1.94 which
shows their quality of house and the
living standard.

4.20Occupation

Majority of the Bru population are
traditional agriculturist. Majority of the
population is still depending on aged old
jhum practice. As much as 63.80 per cent
of the total population are cultivators,
constituting nearly two third of the work
torce. Daily labor is the second most
common occupation where 24.5 per cent
of the population is engaged. Few
sections of this class, probably may be
called informal workers, are to be seen
migrating within and outside their
districts for works available seasonally.
Other notable occupations are

Table 1. Housing among Bru Ethnic Population, Mizoram, 2018

District RCC Semi Assam Thatch Owner No. of rooms
(%) RCC (%) type (%) (%) house (%) (Average)
M amit 1.56 9.34 45.14 43.97 98.05 1.62
Kolasib 0.00 21.74 32.61 45.65 100.00 2.351
Lawngtlai 2.56 12.82 66.67 17.95 94.87 1.89
Lunglei 0.00 0.00 73.58 26.42 98.11 1.901
Mizoram 1.27 9.87 49.62 39.24 97.97 1.94

Source: Field survey

Table 2. Occupation among Bru Ethnic Population, Mizoram in %, 2018

District Cultivator W orker Gove. Lumbering Business
Employee

M amit 64.20 28.02 4.67 2.72 0.39

Kolasib 54.35 36.96 2.17 0.00 6.52

Lawngtlai 66.67 5.13 17.95 5.13 5.13

Lunglei 67.92 7.55 15.09 7.55 1.89

Mizoram 63.80 24.05 7.09 3.29 1.77

Source: Field survey
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Government service (7.09%), Lumbering
(3.29%). Business service accounts the
least, which is 1.77%. The following
Table 2 clearly shows district wise
occupational structure of Bru population
in the state.

4.3Educational Attainment:

Literacy rate of Bru ethnic population
of Mizoram during the study period is
low, which is 66.95 per cent as compared
to the state figure of 91.58 % as per 2011
census. Likewise, educational attainment
among the Bru population is poor. The
number of that people who attained
Bachelor and above accounts hardly more
than 3 per cent of the total population.
However, nearly one third of the
population attained primary and middle
school level standard with 32.61 per cent
and 31.47 per cent respectively. Senior
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Secondary School accounts for 18 per
cent, whereas Under Graduate degree
holders are 3 per cent, and a meager
percentage of 0.14 as Post Graduate.
Literacy rate and educational attainment
of Bru among selected districts of the
state is shown under the table.

4.4Mortality :

Mortality of the Bru population in
Mizoram as studied is shown in table 5.
Adult mortality rate was 26 which
indicate 26 adults deaths per thousand
populations during the year in
consideration. Adult mortality rate was
highest in Mamit district (65) which is
tollowed by Lunglei district (18),
Lawngtlai district (12) and Kolasib (9).
The average child mortality among the
Bru population was 42.5. It was found
highest in Mamit district with 114

Table 3. Educational Attainment among Bru Ethnic Population, Mizoram in %, 2018

District P l?re- Primary Middle Secondary Senior UG PG Literacy
rimary Secondary rate
Mamit 8.90 34.25 31.28 17.81 6.28 1.48 0.00 62.91
Kolasib 1.52 30.30 31.06 18.94 15.15 2.27 0.76 53.06
Lawngtlai 7.73 27.05 25.12 18.36 11.11 10.14 0.48 74.35
Lunglei 3.38 32.71 37.22 18.05 5.64 3.01 0.00 77 .49
Mizoram 7.09 32.61 31.47 18.03 7.63 3.04 0.14 66.95

Source: Field survey

UG= Under Graduate Jequivalent, PG= Post Graduate/equivalent

Table 4. Mortality among Bru Ethnic Population, Mizoram, 2018
D istrict Adult Mortality Child Mortality Infant Mortality
M amit 65 114 70
Kolasib 9 18 12
Law ngtlai 12 17 13
Lunglei 18 21 16
Mizoram 26 42.5 27.75

Source: Field survey
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children deaths per 1000 population. The
infant mortality rate is 27.75 per 1000
population among the Bru . Mamit
district have the highest infant mortality
rate (70) followed by Lunglei (16),
Lawngtlai (13) and Kolasib (12).

4.5Household Assets:

One of the indicators showing quality
of life is assets owned by a household.
Table 5 explains district wise household
assets of the Bru population. Household
assets like Vehicle, Television (TV),
Mobile Phone, Internet facilities,
Refrigerator, Radio, Electric connection,
Gas connection, Water connection,
number of bank account, Insurance policy,
ration card, number of long chairs etc.
are taken as an indicator as commonly
found among them.
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4.6Livelihoods Standard of Bru

Population in Mizoram

A total of 25 indicators were analyzed
by Z Score Standardized techniques to
tind composite score as well as levels of
livelihoods standard among Bru
population. Descriptive statistics were
also formulated to explained minimum,
maximum, average and standard
deviation of the value (Table 6). It
prevents undue influence of variables on
analysis.

Based on the composite score of every
indicator, Livelihood standard of the Bru
ethnic population can be classified into
three classes such as high, medium and
low. As shown in table 8, among the Brus
in study area, those in Mamit district are
having the highest living standard, though
this standard should not be taken as

Table 5. Household Assets of Family and Percentage to Total Family

District
Household Assets Mam it Kolasib | Lawngtlai Lunglei
Vehicle 3.89 0.00 5.13 9.43
TV 32.29 39.13 46.15 79.25
Mobile phone 83.27 82.60 46.15 84.91
Internet facilities 21.78 1956 5.13 22.64
Refrigerator 21.01 26.09 17.95 41.51
Radio 2.72 2.17 20.51 11.32
Electric connection 81.71 97.83 58.97 94 .34
Gas connection 6.61 2.17 10.26 13.21
W ater connection 0.39 43.48 0.00 0.00
No. of bank account 97.66 100.00 100.00 100.00
Insurance activated 77 .82 95.65 61.59 88.67
No. of ration card 96.10 95.65 100.00 98.11
No. of long chairs 55.64 50.00 74.36 96.22
Others 0.78 0.00 2.56 0.00

Source: Field survey,2018
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Table 6. Descriptive Statistics in Livelihood Analysis
. .. . Std.
Variables Minimum | Maximum [ Mean . .
Deviation
Housing with RCC & Semi RCC (%) 0.00 28.00 11.00 12.06
No. of rooms per household 1.62 2.35 1.94 0.30
Sex Ratio 884.62 1243.24 | 100748 | 160.64
Govt. Employee (%) 2.17 17.95 9.97 7.72
Average Monthly income (in Rs.) 4710.87 | 1093542 | 7401.17| 2963.53
Self-sufficiency in foods (%) 14.29 48.31 2591 15.36
No. of Livestock per head 0.53 0.86 0.74 0.14
No. of Literate in % 53.06 77 49 66.95 11.18
People complete UG & Above (%) 1.48 10.63 454 413
Adult Mortality (low) 9.00 65.00 26.00 26.27
Child Mortality (low) 17.00 114.00 42.50 47.70
Infant Mortality (low) 12.00 70.00 27.75 28.22
Vehicle 2.00 10.00 5.67 4.04
vV 18.00 101.00 44.75 39.17
Mobile Phone 18.00 214.00 78.75 90.89
Internet facilities 2.00 56.00 19.75 24.53
Refrigerator 7.00 54.00 23.75 21.11
Radio 1.00 8.00 5.50 3.11
Electric connection 23.00 210.00 82.00 86.14
Gas connection 1.00 17.00 7.25 6.95
Water connection 0.00 20.00 5.25 9.84
No. of bank account 39.00 251.00 97.25 102.66
Insurance activated 24.00 200.00 78.75 81.48
No. of ration card 39.00 247.00 95.50 101.14
No. of long chairs 23.00 143.00 61.50 55.65
0.00 2.00 0.75 0.96

common parlance with world’s economy.
Lawngtlai and Lunglei districts are in the
middle, where Bru of Kolasib district are
striving with lowest standard of living.
The result overall reveals that 25 per cent

cach of the total Bru population are in
the upper and lower edges respectively,
whereas half of the total population are
in the middle range.
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Table 7. Value of Z-score of the Indicators

) Z-Score (Districts Wise)
Indicators - - - -
Mamit | Kolasib | Lawngtlai | Lunglei

X, No. of House with RCC & semi RCC (%) 1.41 -0.08 0.41 -0.91
X, No. of rooms per household -1.06 1.36 0.17 -0.13
X, Sex ratio -0.44 1.47 0.27 -0.76
X, No. of Govt. employees (%) -0.69 -1.01 1.03 0.66
X, Average monthly income in rupees -0.91 0.74 1.19 0.45
Xs Household self-sufficiency in foods (%) 1.46 -0.18 0.52 -0.76
X, No. of Livestock per head 0.25 -1.44 0.88 0.32
X, No. of literate people in % -0.36 -1.24 0.66 0.94
X, No. of people complete UG & Above (%) -0.74 0.37 1.48 -0.37
X, Adult Mortality 1.48 -0.65 0.53 -0.30
X, Child Mortality 1.50 0.51 0.53 -0.45
X,, Infant Mortality 1.50 -0.56 0.52 -0.42
X, ; No. of Vehicles per household 1.07 0.00 0.91 -0.16
X, No. of Television per household 1.44 -0.68 0.68 -0.07
X,; No. of Mobile phone per household 1.49 -0.45 0.67 -0.37
X, No. of Internet connection per houschold 1.48 -0.44 0.72 -0.32
X,, No. of Refrigerator per household 1.43 0.56 0.79 -0.08
X5 No. of Radio per houschold 0.48 -1.45 0.80 0.16
X0 No. of Electric connection per household 1.49 -0.43 -0.68 -0.37
X, No. of Gas connection per household 1.40 -0.90 0.47 -0.04
X, No. of Water connection per household -0.43 1.50 0.53 -0.53
X,, No. of Bank account per household 1.50 -0.50 0.57 -0.43
X,; No. of Insurance activated per household 1.49 -0.43 0.67 -0.39
X,4 No. of Ration card per household 1.50 -0.51 0.56 -0.43
Xs5 No. of Long chairs per household 1.46 -0.69 0.58 -0.19
X, Others 1.31 -0.78 0.26 -0.78

Composite Score (Ci) 0.79 -0.40 -0.17 -0.22

Table 8. Levels in Livelihood Standard among Bru Population, Mizoram, 2018

Index Levels District Population(%)
Above- 0.3 High Mamit 25
0.to-0.3 Medium Lawngtlai & Lunglei 50
Below - 0.3 Low Kolasib 25
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4.7 Voting Behavior among Bru Ethnic

Population

Voting behavior in the genera; election
among Bru population is studied as their
voting system, choice of representative
and satisfactory on representative as
shown in Table 9. District-wise levels in
voting behavior is calculated and each
district is classified in to three levels of
their voting standards such as good,
normal and poor as per their composite
score,. The good voting behavior was
tound among Bru population from
Lunglei district. The voting behavior
Kolasib district is very normal. However,
poor standard of voting behavior is found
in Lawngtlai and Mamit district.

4.8 Relationship between Livelihood
Standard and Voting Behavior
among Bru Population
The r value of -0.6 shows a high

negative correlation between quality of life

and voting behavior among bru ethnic
population. It explains when the livelihood
standard is high the voting behavior is low
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or bias and vice versa. It also indicated
that the more developed population are
more bias in their voting of the election.
We can also say that more develop family
are those family receiving political
benefits called as nepotism.

Conclusion:

The study tinds livelihood of the Bru
population in Mizoram is simple and low.
Based on district wise classification of
livelihood levels, the highest livelthood
standard found in Mamit district whereas
Lawngtlai and Lunglei district secure
medium level and Kolasib at the lowest.
It may be presumed at this juncture that
level of living standard is the product
time. Mamit district is the district where
the Bru settled first, where they were
more or less settled, with a permanent
housing and occupation. However,
Kolasib district settlers are in the lowest
rank despite nearness. This may be
because of occupational behaviour where
most of them are migrating workers.

The study also measures the levels of

Table 9. Descriptive statistics in voting behavior

Variables N Minimum Maximum Mean SFd:
Deviation
Voting system 4 5.13 30.19 19.83 10.53
Choice of representative 4 99.61 100.00 99.90 19
Satisfaction on representative 4 87.18 100.00 93.50 6.48
Table 10. Levels in Voting Behavior
Index Levels District

Above 0.6 Good Lunglei (25%)

0.to-0.6 Normal Kolasib (25%)

Below -0.6 Poor Lawngtlai & Mamit (50%)
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voting behavior of every district of the Bru
occupied area. Voting behavior among the
Bru population is highest in Lunglei
district than all other Bru inhabited
districts. Kolasib is the second position in
this criterion. Mamit and Lawngtlai
district are at the rearmost level or
unhealthy voting system among the
districts. After disclosing the correlation
between quality of life and voting behavior
among the Bru in Mizoram, there is a high
negative correlation. Which indicates
when livelihood level is high, voting
behavior is more bias. It can be presumed
that the more develop Bru population the
unhealthier is the voting system of the
election, again, this an indication of
negative correlation between the living
standard and political behavior.

It is thus seen that the Brus of
Mizoram are still in the lower level of
living standard as a result of occupation,
insecurity among themselves and various
tactors. However, they have progressed
steadily and continue to be an important
contributor of working force of the
western belt of Mizoram. The education
and political enlightenment among the
tew youths also contribute to their
development. Once their repatriation
from Tripura or option to stay is settled,
the Bru people would certainly come out
with better outlook of development
economically.
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SEX RATIO IN MIZORAM : A GEOGRAPHICAL STUDY

- Lalrinmawia

Abstract : The population of Mizoram form 0.09 percent of India in 2011 census with
555,339 females and 541867 males. The sex ratio in the state is 975 females per 1000
male which is higher than the national average. The aim of this paper is to study the
variation and trends of sex ratio in Mizoram and suggest some possible measurve for
balancing the male- female population of the state. The study argued that low sex ratio
in Mizoram is not the vesult of female discrimination but due to high incidence of infant
mortality vate. It is suggested that medical facilities should be improved in all the districts

of Mizoram.

Keywords : Sex ratio, Child sex ratio,
Spatio-temporal pattern, Mizoram
1. Introduction

Sex composition of population is a
basic demographic characteristic that
depend on incidence of birth, death and
marriages. It is one of the important
indices to comprehend women’s health
and position in any society. India has a
distinction of having a deficit of females
since long and still, sex ratio is in favour
of men while the proportion of women
has been declining continuously. Sex ratio
is also one of the most significant
demographic development indicators for
determining the status of women in a
region or country. Many socio-economic
relationships are intimately related to the
balance or disparity in between them
(Barakade, 2012). Sex ratio varies greatly
between countries and regions. The sex
ratio of the population in the advance
countries is in favour to women. In the
United Kingdom the sex ratio is 98, in
the United States it is 97 and in European
countries taken as a whole it is 92. The

imbalance in the sex ratio may arise as a
consequence of various factors like
natural factors, poverty, war and gender
selective. The Census of India data shows
a consistent decline in sex ratio from 1901
to 2011. It shows a marginal
improvement in 2011 which however
was still much lower than the 1901
tigure. There are 18 states and Union
Territories that are below the national
average.

Sex ratio is of the basic indicators of
status of women in society. India’s low
sex ratio signifies the inferior position
which women occupy in society (Mayer,
1999). A number of studies found that
girls received less medical care than boys
and that health dysfunctioning was
tolerated more in the case of girls than
boys (Bhattacharya, 2012). The census
data from 1901 to 2011 shows a steep
and consistent decline in the sex ratio of
the Indian population. Maintaining a
healthy sex ratio is important for the
health of society. The reality is that
women’s labour contribution has become

Dr: Lalvinmawin is an Associate Professor in the Dept. of Geography, Gov’t Aizawl North College,
Aizawl, Mizoram
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the backbone of the economy. They are
critical workers in all the lead sectors in
India. They constitute 40 per cent of the
agricultural workforce. With social
security schemes like National Rural
Employment Guarantee Act (NREGA)
assuring decent wages, women’s
economic force is coming to the fore.
Such schemes would make the
contribution of women and girls to the
tamily income visible and they would
become an economic source, and not
merely a social burden (Jagannathan,
2011)

In Mizoram, female population was
higher than male population during
1901-1961. From 1971 onwards, the sex
ratio for female has been unfavorable.
Although there is an improvement in
2011 Census which recorded the highest
sex ratio since 1971. But comparing to
1901-1996 data, the figure is still very
low. If the child sex ratio consistently
declines, it is bound to have its
implications on the overall sex ratio
tigures which is then difficult to balance
out. Mizoram has the highest child sex ratio
in India with 971 girls per 1000 boys. This
could be the reason for higher sex ratio as
compared to other states of India.

2. Objectives
The objectives of the present study are

1. To study the changing pattern of sex
ratio in Mizoram at district level

2. To explain the possible causes of the
changing pattern of sex ratio and

3. To put forward suggestions that might
help in resolving the issue of declining
sex ratio in the state.
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3. Methodology

The present study is based on
secondary data such as Census of India and
Statistical Abstract of Mizoram 2017. Sex
ratio is taken as the number of females per
1000 males. Statistical methods such as
Average, Standard Deviation (SD) and
Coefticient of Variation (CV) have been
employed and calculated across both
districts and decadal censuses. To explain
the temporal trend, figures are calculated
by substracting current census year from
the preceding census year.

4. Results
4.1 Spatio-temporal distribution and
variation

Table 1 shows that large inter-district
variation is observed in 1971 while the
coefficient of variation (CV) is the lowest
in 2001 Census. Temporal data shows
that during 1971-2011, the largest
variation was found in Lunglei district
tollowed by Siaha district. In 1971 and
1981, the sex ratio was very low in Lunglei
district. From 1991 onwards, it shows an
improvement till 2011. Other districts
that have higher variations are
Champhai, Lawngtlai, Aizawl and
Kolasib districts. Districts which have
reported the least variations in sex ratio
are Serchhip and Mamit districts.

4.2 Changing trend of Sex ratio

Table 2 reveals that the sex ratio in
Mizoram has declined significantly
during 1901 - 2011. Though there is
improvement in some census year.
During the census year of 1981 and 1991,
the sex ratio is found to be lower than
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Table 1. District-Wise Sex Ratio in Mizoram, 1971-2011

Year 1971 | 1981 | 1991 [ 2001 | 2011 | Average [ SD | CV
Mamit 878 | 867 | 891 | 896 | 924 891 22 | 242
Kolasib 984 | 901 | 918 | 908 | 956 933 35 | 3.79
Aizawl 954 | 921 | 919 | 952 | 1009 951 36 | 3.83

Champhai | 1054 | 1003 | 971 | 944 981 991 41 | 4.17
Serchhip 960 | 1004 | 950 | 967 976 971 21 | 2.12
Lunglei 837 | 881 | 910 | 922 944 899 41 | 4.60
Lawngtlai 973 881 | 901 [ 909 945 922 37 | 399

Siaha 1029 | 932 926 950 978 963 42 | 4.37

Average 959 924 923 931 964

SD 72 54 26 26 27

(O\Y% 750 | 5.81 | 282 | 2.75 2.79

Table 2. Sex Ratio in Mizoram, 1901-2011
Mizoram India
Decadal Decadal

Year Sex Ratio Variation Sex Ratio Variation
1901 1113 972
1911 1120 7 964 -8
1921 1109 -11 955 -9
1931 1102 -7 950 -5
1941 1069 -33 945 -5
1951 1041 28 946 1
1961 1009 -32 941 -5
1971 946 -63 930 -11
1981 919 27 934 4
1991 921 2 927 -7
2001 935 14 933 6
2011 975 40 943 10
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Fig. 1. Sex Ratio in Mizoram, 1901-2011

the national average. From 1971 onward
(Table 2) sex ratio in Mizoram declined
till 2001. A marginal improvement was
found in 2011. In 1971 the sex ratio
declined to 946 females per thousand
males with decadal variation of -63 from
1009 (-32) in 1961. This may be
attributed due to insurgency movement
that took place in 1966 when a demand
was made by the Mizo National Front
(MNF) for creating a sovereign state of
Greater Mizoram. During this period, a
number of Mizo males volunteered and
went underground. However, what is
important to note is that the sex ratio in
the state has improved from 921 in 1991
and then made a gradual turnaround on
an upward path to reach 975 in 2011
Census 2011. This is a healthy sign as far
as the status of women in the state is
concerned.

District-wise pattern shows that in
1981 census except Lunglei and Serchhip

district, all other district shows a negative
growth. The highest is Siaha district (-
97) followed by Lawngtlai district. In
1991 census, there is a decline in sex ratio
in Aizawl, Champhai, Serchhip and Siaha
districts. In 2001 census there is an
upward improvement in sex ratio except
in Kolasib and Champhai district. During
this census, there is also an increase in
the overall sex ratio of Mizoram. In 2001
census, it is surprising to note that
Serchhip district has the highest sex ratio
(967). The Table also shows that the sex
ratio in all the districts has increases in
2011 census. Among the districts in the
state, only Aizawl district have more
temales than male (1009). Districts like
Mamit, Lunglei, Siaha and Lawngtlai
have experienced low sex ratio
consistently during 1971-2011 which has
contributed to the overall deterioration
in sex ratio of the state. In Mamit, the
sex ratio kept fluctuating in a narrow band
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Table 3. Decadal Variation of Sex Ratio, Mizoram

District 1971 1981 1991 2001 | 2011
Mamit 878 867 891 896 924
Decadal variation -11 24 5 24
Kolasib 984 901 918 908 956
Decadal variation -83 17 -10 48
Aizawl 954 921 919 952 1009
Decadal variation -33 -2 33 57
Champhai 1054 1003 971 944 981
Decadal variation 51 -32 -27 37
Serchhip 960 1004 950 967 976
Decadal variation 44 -54 17 9
Lunglei 837 881 910 922 944
Decadal variation 44 29 12 22
Lawngtlai 973 881 901 909 945
Decadal variation 92 20 8 36
Siaha 1029 932 926 950 978
Decadal variation 97 -6 24 28
Mizoram 946 919 921 935 975
Decadal variation 27 2 14 40
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and always remained at a low level.
Aizawl, Champhai and Serchhip are the
districts where the sex ratio has remained
more or less stagnant.

4.3 Child Sex ratio

The overall child sex ratio in
Mizoram is 971 in 2011 census. Table 4
shows district-wise distribution of child
sex ratio (CSR). It is the highest in
Kolasib district (987) followed by Aizawl
and Mamit districts. The lowest child sex
ratio is found in Serchhip district (926).

According to the National Family
Health Survey-4, the infant mortality rate
in Mizoram is estimated at 40 deaths
before the age of one year per 1,000 live
births. In the first five years after birth,
girls have a higher mortality rate than
boys at all ages. Indian Council of
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Medical Research (ICMR) regional
research centre during preliminary
investigation in March, 2015 highlighted
issues around meningitis, pneumonia,
and septicemia as the probable causes of
infant deaths. The report of this inquiry
also  mentioned about  poor
environmental hygiene and highlighted
lack of skilled health care staff at Saiha
district hospital.

5. Discussion and Conclusion
Women in India are historically
subjected to neglect, violence and
discrimination. In many parts of India, a
‘son’ is the preferred choice of many
households as the returns of investment
in male children is considered much
higher than in female. Further, there is
concern about the right of a married
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Fig. 2. Child Sex ratio in Mizoram, 2011
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daughter to share in the family property,
apart from dowry, which leaves the
parents with little or no savings. But this
is not the case in Mizoram. Mizo society
is also basically a patriarchal in nature and
man is considered as head of the family.
With regard to birth, both male and
temale children are treated equally. Birth
of female child brought much happiness
because female child made herself
available to parents and assist them.
Woman today are self reliant and
contributes much to the political, social
and economic upliftment of the society.
In Mizoram, more urbanized
districts show a large decline in females
over the past decades. This may be the
result of significant male migration into
the city during the past decades. Secondly,
the adoption of a small family norm often
leads to couples stopping child bearing
as soon as they beget one or two males
and one female, the proportion of male
birth in the population may increase to
some extent as a result of this. Thirdly, it
is also observed that low sex ratio in
Mizoram is not the result of female
toeticide but possibly due to high
incidence of female infant mortality rate.
To reduce female infant mortality rate,
there is a need to introduce Beti Bachao
Beti Padhao in the peripheral regions of

46

Mizoram. Better antenatal and post-natal
care facilities like institutional deliveries,
mission Indradhanush to drive toward full
immunization coverage and allocation of
more funds to pregnant women for
nutrition purpose have to be made in the
state. There is a need for carrying out
activities for generating awareness
through rallies, wall writing campaigns,
poster competitions, street plays, mass
media both electronic and print etc.
among the people about the decline in sex
ratio and its dire consequences on the
society at large.
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AN ESTIMATION OF ANNUAL AND SEASONAL RAINFALL
ANOMALY INDEX FOR AIZAWL DISTRICT, MIZORAM

Gabriel Lalchhandama!

Benjamin L. Saitluanga®

P Rinawma?

Abstract : The occurvence of anomalies in vainfall over an extensive period of time is a
major hydro-meteorological event which may vesult into climate change and further may
affect the hydrological imbalance and production of agricultural which ave mainly
dependent on rainfall. The study exploves the annual and seasonal changing behavior of
raainfall in Aizawl district of Mizoram for the period of 35 years from 1986-2020. Rainfill
Anomaly Index (RAIL) was employed to assess the dry and wet years in the rainfall
pattern in the study avea. The RAI shows an increasing number of dry and extremely
ary years. Our findings also suggested that majority of the dry years in the study arvea

were obsevved in vecent decades.

Keywords : Climate Change, Runfall Anomaly Index, Aizawl, Mizoram.

1. Introduction

Recently, significant change in
weather conditions has gained notable
interest among researchers (Livada and
Asimakopoulos, 2005). By examining the
long-term series of precipitation
variability, the study of climatic changes
in a geographical area may be assessed
(Sadiq et al., 2020). Rainfall
characteristics and patterns directly
influence water demand and availability
of water resources for human use. The
annual and seasonal pattern of rainfall,
such as arrival of the wet season directly
affected the extremely sensitive tropical
ecosystem including the life stages of crop
plant (leaf flushing and flowering), the
timing of leaf fall and the total

transpiration period are also heavily
controlled by the duration of the wet
season (Schwartz, 2003; Borchert, 1994).
The extreme annual and seasonal rainfall
patterns also have potential adverse
effects to local population, posing
challenges to the agricultural practices
and sustainable management of soil and
water resources (Rockstorm et al., 2003;
Wani et al., 2009).

India being an agrarian country, the
agriculture and water resources in the
country are vulnerable to the effects of
climate change and variability (Sinha et
al., 1998; Kumar et al., 2004). Rainfall
and climate highly determine agricultural
and related sectors including food security
and energy security. Moreover, the
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demand of water in various sectors like
agriculture, domestic, industrial and
hydro-power generation are highly
determined by the amount of rainfall
received inan area (Jain etal., 2012). Due
to the adverse effect of climate change,
the intensity and amount of precipitation
and temperature in monsoon season have
changed drastically largely because of
increased evaporation (Khavse et al.,
2015).

There is a very limited study on
variability of rainfall and temperature in
Mizoram particularly at district level. A
few studies have claimed that there is a
decreasing trend in the rainfall pattern
and increasing temperature in the past
tew years (see GoM, 2012; Sahoo et al.
2018; Singh et al., 2016). Majority of the
rural population in the state solely
depends upon agriculture and any minor
changes in the climate system may
disrupt their livelihood. Considering the
vitality of agriculture for Mizoram’s
economy and the livelihood of its people,
investigating the changing pattern of
temperature and rainfall in the region is
crucial for understanding the process of
development in the state. It is also
expected that the present study will be
beneficial for future research studies in
the field of hydrology, climatology,
agriculture and  disaster  risk
management.

2. Methodology
2.1Study Area

Geographically, Aizawl district lies
between 92°39°54”E to 92°46°57”E
longitude and 23°39°54”N to 23°50°35”N
latitude which is also the capital of the

48

state. The elevation of Aizawl districts
varies from 800-1200 meters. The
climate is generally monsoonal in
characteristics. The area receives annual
average rainfall of 2350 mm and
temperature in Aizawl is characterized
with warm and humid during summer
season where the maximum temperature
usually peak 30° C and 10° C during
winter.

According to the 2011 census, the
district of Aizawl consisted of 26.89 per
cent of the total population of Mizoram.
Agriculture holds a dominant place in the
economy of the state as well as the district
of Aizawl. As per the 2011 census
Mizoram account about 60 per cent of
total workers as engaged in agriculture
and allied sector. Rural areas of Aizawl
districts practices subsistence agriculture,
however the dominant farming system
in the region falls under shifting
cultivation.

2.2 Data and Methods

2.2.1 The rainfall data for the period of
34 years (1986-2020) were obtained
from Indian Meteorological Department
(IMD) and Directorate of Economic and
Statistics, Government of Mizoram.

2.2.2 Rainfall Anomaly Index (RAI)
The RAI (Rainfall Anomaly Index)
is an incorporation of ranking procedure
to assign magnitudes to positive and
negative precipitation anomalies. It is
calculated to assess the intensity and
frequency of dry and rainy years (Costa
and Rodrigues 2017). The equation for
calculating positive RAI, first used by
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Fig. 1. Location of the Study Area, Aizawl District.
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Rooy (1965) and adapted by Freitas
(2005) is given by:

N-—N .. .
RAI =43 TR for positive anomalies

N—-N . .
RAI=-3 P for negative anomalies

Where, N = current monthly/yearly rainfall (mm)

N = monthly/yearly average rainfall of the
historical series (mm)

M = average of the ten highest monthly/yearly
precipitation of the historical series (mm)

X = average of the ten lowest monthly/yearly
precipitation of the historical series (mm)

Positive anomalies have their values
above average and negative anomalies
have their values below average.

3. Results and Discussion
3.1Annual Rainfall Anomaly Index

(RAI) Analysis

During the study period of 35 years,
the average rainfall recorded 171.1mm.
The year 2017 recorded the highest
annual average rainfall with 223.9mm and
the lowest annual average rainfall was
recorded in 2019 with 126.5 mm of
rainfall. As shown in Figure 5, the
temporal distribution of rainfall in Aizawl
district indicates that the rainy monsoon
season starts from the month of May and
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last until the September. The highest
precipitation was observed in August
with a monthly average rainfall of
341.41mm during 1986-2020.

The annual RAI of Aizawl districts
during the study period indicates a higher
number of dry years as compared to wet
years. It also shows an increase in
continuous prolonged dry year cases from
the year 2004 (Figure 3). The results
shows that an extremely low rainfall was
observed in 2019 with an index of -4.29
recording the driest year in the last 34
years (1986-2020), whereas the year of
the greatest positive value was in 2017
with RAI of 4.25 therefore being classified
as extremely humid (Appendix I).

3.2 Seasonal Rainfall Anomaly Index

(RAI) Analysis

The seasonal rainfall data shows that
spring and winter seasons with
maximum years of low rainfall anomaly
values as compared to summer and
autumn season. In the spring season the
rainfall anomaly with the lowest RAI
value was observed in 2006 with -4.21
showing extremely dry year with the
tfollowing years recording continuous dry
years. The highest RAI value was

Table 1. Classification of Rainfall Anomaly Index (RAI) Intensity

RAI Range Classification
Above 4 Extremely humid
2to4 Very humid
Rainfall Anomaly Index (RAT) 0to2 Humid
2t0 Dry
-4to-2 Very dry
Below -4 Extremely dry
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Table 2. Rainfall Anomaly Index of Aizawl District, 1986-2020

Index Annual Spring Summer Autumn Winter
Classification Season Season Season Season
Extremely humid 2010, 2017. 1990, 1996 1993, 2017. 2007,2010 1986, 1990,

1995, 1997.
Very humid 1990, 1993, 1987, 1991, 1988, 1995, 1990, 2001, 2007
1995, 2007, 1994, 1998. 2001, 2003, 2012,2015,
2012, 2015. 2010, 2015. 2020.
Humid 1988, 1991, 1986, 2010, 1991, 1997, 1992,1995, 1987, 1991,
1996, 1997, 2015, 2017, 2002,2007, 1996,1997, 2010,2012,
1998, 2016. 2019. 2011, 2012, 1999,2000, 2016,2019.

2013, 2016, 2004, 2005,

2018. 2009, 2017.
Dry 1986, 1987, 1989, 1992, 1986, 1989, 1988, 1993, 1988, 1989,
1989, 2002, 1997,2001, 1996,1999, 1994,2003, 1992,1994,
2005, 2011, 2002, 2003, 2002,2005, 2008,2013, 1996, 1998,

2013. 2005,2009, 2006, 2014.  2016. 1999, 2002,
2001, 2016, 2003, 2005,
2018. 2017, 2020.
Very dry 1992, 1994,  1995,2008, 1987, 1990, 1986, 1987, 1993, 2000,
1999,2000,  2013,2014, 1992, 1994, 1989, 1991, 2004, 2006,
2001, 2004, 2020.  2000,2008, 1998,2002, 2008, 2009,
2006, 2009, 2009, 2019, 2006,2011, 2011,2013,
2014, 2018, 2020. 2019. 2014, 2018.
2020.
Extremely dry 2008, 2019. 1999, 2006, - - -
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observed in 1990 with 7.49 resulting to
extremely humid years, with the
consecutive years records with descending
values of RAI. Along the spring season,
winter shows a maximum number of
years observed under low values of RAI,
the lowest RAI value was observed in
2013 with RAI value of -3.52 of very dry
year. On the other hand, the highest RAI
value was observed in 1995 with RAI 5.19
showing extremely humid year.

4. Conclusion

The study reveals significant changes
in the annual and seasonal patterns of
rainfall in the study area during the study
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period. The Rainfall Anomaly Index
reveals the declining state of annual and
seasonal rainfalls. The analysis also shows
relatively more number of dry years in
comparison to wet years. The year 2019
was significant as the lowest RAI was
experienced in this year. In addition, with
comparison to the season of summer and
autumn the seasons of spring and winter
have been observed with the highest
increase of dry years, from the present
study, it 1s suggested that the change in
the climate variables is significant enough
that can pose a potential threat to the
different socio-economic activities in the
region.
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Appendix .

Table 4. Rainfall Anomaly of annual and seasonal period, 1986-2020.

Years Total Annual Spring Summer Autumn Winter
1986 -0.45 1.63 -1.73 -2.00 4.12
1987 -1.96 2.75 -2.90 -2.24 0.57
1988 1.01 0.12 2.03 -0.94 -0.99
1989 -1.20 -0.55 -0.13 -2.11 -0.99
1990 3.15 7.94 -2.13 3.23 5.19
1991 1.55 3.23 1.41 -2.59 0.27
1992 -2.80 -1.45 -2.81 0.95 -0.80
1993 3.83 0.88 6.52 -1.80 -2.71
1994 -2.79 2.22 -3.76 -0.89 -1.32
1995 2.22 -2.74 2.61 0.36 6.02
1996 0.36 4.33 -1.53 0.69 -1.66
1997 1.39 -1.89 1.65 1.52 4.07
1998 1.43 2.40 1.81 -2.98 -1.82
1999 -2.48 -4.09 -0.71 0.15 -1.64
2000 -2.15 1.98 -3.83 1.67 -2.49
2001 2.06 -1.71 2.04 2.82 2.15
2002 -1.34 -1.88 0.34 -2.48 -0.96
2003 0.88 -1.09 2.08 -0.21 -0.91
2004 -2.10 0.91 -2.24 0.08 -3.09
2005 -1.45 -0.47 -1.76 0.77 -0.53
2006 -3.64 4.21 -0.53 -3.16 -3.36
2007 3.23 1.77 1.18 4.52 3.69
2008 -4.05 -3.67 -2.53 -1.41 -2.27
2009 -2.88 -0.98 -3.02 1.47 -2.62
2010 4.01 0.55 2.85 6.18 0.35
2011 -1.15 -1.98 1.14 -2.46 -2.74
2012 3.28 1.76 1.90 3.05 1.74
2013 -1.06 -3.64 1.64 -1.37 -3.52
2014 -2.10 -3.54 -0.21 -0.13 -3.11
2015 2.41 0.83 2.64 2.25 -3.01
2016 0.72 -0.48 1.09 -0.02 0.68
2017 4.25 0.39 5.52 1.78 -0.81
2018 -2.44 -1.48 0.90 -6.27 -3.36
2019 -4.29 0.07 -3.55 -3.68 1.74
2020 -2.50 -2.37 -3.21 2.99 -1.67
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PROBLEMS OF OIL PALM PLANTATION IN MIZORAM

- Lalherliana Sailo!

P Rinawma?

Benjamin L. Saitluanga’
Lalrinpuia Vangchhia*

Abstract : Oil palm is o major plantation crop in a tropical vegion that support livelibood
to many small favmers. From 2005, Oil palm plantation was started in Mizoram. A
yood number of farmers have started Oil palm plantation because they do not have other
permanent occupation and hope that Oil palm is economically viable. The area and
production was also increased for many years. But after some times, many farmer especially
small farmers stop Oil palm plantation due to several problems. The area cover is also
decreasing in the later period. In the present situation, most of the farmers want to stop
plantations due to huge financial involvement in farm management, labour and marketing.
Low selling rate, low profit and environment degradation are another factor to make the

farmers to leave the plantation.

Keywords : Oil palm, small farmers, marketing, environmental degradation.

1. Introduction:

Across the world, about 15 million
hectare of land is used for Oil palm
plantation while it contributes about 30
per cent of the global production of
vegetable oil (FAO, 2009). Oil palm
production is a prominent example of one
of the few global land uses that have
accelerated in importance (Kongsager
and Reenberg, 2012). Globally, Oil palm
is the second most consumed edible oil
and, the highest-yielding vegetable oil
crop per unit area (Donald, 2004). It
supports economic development of
tropical countries like Indonesia, Malaysia
and Africa and other tropical regions. In

recent years, the Oil palm sector has
witnessed a period of historically high
prices due to increasing demand in major
Asian countries such as India and China
(Murphy, 2014).

Although much of the benefit of Oil
palm production is received by large-scale
commercial plantations, smallholder
farm households are increasingly
involved in Oil palm plantation (Krishna
et al., 2017). In Indonesia, smallholders
have adopted Oil palm instead of the
more profitable rubber plantation as the
tormer requires less labour than the
latter (Krishna et al., 2017). At the same
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time, although farmers were seen as
responsive to economic incentives, they
lack capital investments that would
enable them to intensify and modernize
their production systems (Schultz, 1964).
For them, the amount of capital and
technology required for Oil palm
development formed an enormous
barrier to enter into commercial
plantation (Ahmad, 1998). As a result,
smallholders may enter into contract
with big commercial companies to reduce
transaction cost of accessing new
markets, borrowing, managing risk,
acquiring information or increasing
employment opportunities. The success
of contract depends upon both the
contracting  environment  and
management practices (Phil, 2002). This
justified a clear role for the state
government in supporting small farmers
by providing the resources needed for
agricultural modernization, including
large-scale state investment in
infrastructure, research, support for the
adoption of new technology, and in the
social investments required by integrated
rural development programs and land
development and settlement schemes
(Ashley & Maxwell, 2001).

The implication of increasing
production of Oil palm on environment
has been critically evaluated by several
researchers (see Koczberski et al., 2001;
Koczberski, 2007). According to
Fitzerbert at al. (2008), the expansion of
Oil palm in tropical forest is leading to
increasing environmental degradation.
On the contrary, others argued that Oil
palm plantation is environmentally

58

sustainable (de Vries et al., 2010). It is
also argued that Oil palm has negative
effects on the quality of soils but does not
reduced water quality (Vangchhia & Sati,
2017).

India consumes 18% of global Oil
palm production and is the largest
consumer and importer of Oil palm in
the world (Rao, 2013). During 2016 -
2017, the country imported 9.3 million
tonnes that accounts for 21% of the total
global imports (Mishra & Prasad, 2019).
The demand is increasing proportionately
and the huge gap between demand and
production has resulted in increasing
dependence on Oil palm exporting
countries. It is estimated that India’s
import accounts for as high as 71% of
the country’s total demand (Aradhey &
Slate, 2016). To reduce import, the
government of India has started Oil palm
cultivation in Northeast India in the form
of contract farming. A contractual
agreement with Oil palm processing
companies has been signed to cover the
entire Oil palm cultivable regions. Oil
palm processing companies are allotted
specific districts within which they have
to set up processing mill to process Fresh
fruit bunches (FFBs) that they bought
from the farmers directly in the field.

In Mizoram, Oil palm plantation has
been started in 2005 in all districts except
Champhai. Till now, it covers a total area
of 26642 hectare of land. It is
implemented first through the centrally
sponsored scheme known as Integrated
Scheme on Oil Seeds, Pulses, Oil palm
and Maize (ISOPOM). During 2011-
2012, the ISOPOM was replaced by Oil
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palm Area Extension (OPAE) under
Rashtriya Krishi Vikas Yojana (RKVY).
Then, a new scheme called called
National Mission on Oil Seeds and Oil
palm (NMOOP) started operating from
2014-2015 until it was merged with
National Food Security Mission (NFSM)
from the year 2018-2019. The
programme covers 7 out of 8 districts in
Mizoram such as Aizawl, Lawngtlai,
Mamit, Satha, Serchhip, Lunglei and
Kolasib. The state is increasingly
promoting Oil palm plantation in these
districts with multiple aims of generating
jobs, benefiting farmers and attracting
edible oil makers. It has earmarked 1,
33,000 hectares of land in Mizoram for
Oil palm plantation as the region’s
climatic and geographical conditions are
suitable for its growth.

2. Objectives
The main objectives of the present

study are

1) To examine the present scenario of
Oil palm plantation in the study area

i1) To find out the major problems of
Oil palm farmers

iii) To suggest future prospects for Oil
palm development in Mizoram

3. Methodology

The study is based on primary survey
conducted in 2019. Primary survey was
conducted in Aizawl, Lawngtlai, Mamit,
Saiha, Serchhip, Lunglei and
Kolasib.districts where Oil palm
plantation is practiced. Oil palm farmers
in these districts were selected randomly
and scheduled questionnaires were
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provided to the selected 2693 farmers
which constituted 24.84 per cent of the
total Oil palm farmers in the state.
Information have been gathered through
a well frame scheduled on reasons of Oil
palm plantation, problems on plantation
period and marketing period, future plan
and decision on the plantations. Farmers’
perceptions have been also collected on
future decision and the reasons of
plantation continuation. Both qualitative
and quantitative data have been used to
analyse the data.

3.1 Study Area:

The present study covers seven
districts of Mizoram as per 2011 Census
where Oil palm plantation has been
introduced. They are Aizawl, Lawngtlai,
Mamit, Saiha, Serchhip, Lunglei and
Kolasib districts. Champhai District is not
included as it falls under Temperate Sub-
Alpine Zone. During the study period i.e.,
2016-2017, a total number of 10843
farmers were practicing Oil palm
plantation. Mamit district got the higest
number of Oil palm farmer i.e. 3042
followed by Kolasib (2155), Lawngtlai
(2007), Lunglei (1803), Serchhip (1390),
Aizawl (403) and Satha (43).

3.2 Data and Methods

Primary survey was conducted
through multi-stage random sampling
procedure to cover 2693 Oil palm
farmers in 7 districts of Mizoram. The
sample constitutes 25 per cent of the total
Oil palm farmers during the study period
(2016-2017). Secondary data is also
used to highlight scenario of Oil palm
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Table 1. Sample size, District-wise, Mizoram

No. of Samples

Districts Beneficiaries Number Percentage
Aizaw| 403 119 29.53
Lawngtlai 2007 353 17.59
Mamit 3042 641 21.07
Saiha 43 43 100.00
Serchhip 1390 349 25.11
Lunglei 1803 547 30.34
Kolasib 2155 641 29.74
Total 10843 2693 24.84

plantation in Mizoram. Data are analysed
by percentile and simple arithmetic
methods.

4 Findings and Discussions
4.1 Area and Production of Oil palm

Plantation in Mizoram

The total area under Oil palm till
2020 is 26642 ha. of land. Fresh Fruit
Bunches (FFB) of Oil palm were started
producing after three years of plantation.
Till 2020, the total FFB production in the
state accumulated to 262860.82 Metric
Ton from 26642 hectares of land. New
plantation area is still adding every year
and the actual production of FFB is also
increasing every year except 2019-2020.

In terms of area and production,
some changes have been found in the
development of Oil palm plantation. The
area under Oil palm plantation has
significantly increased during the initial
periods. But the growth rate of area
covered has drastically reduced from
2016-17 onwards. During the same
period, the growth rate of production of
Oi1l palm’s Fresh Fruit Bunches (FFB) has

also declined significantly. In 2011-2012,
the growth rate of FFB production has
reached 618.66 per cent which comes to
-73.68 in 2019-2020.

4.2 Reason of Oil palm plantation
The main reasons that motivate
farmers to start Oil palm plantation in
the study area include no other occupation
(33.04%) and expected benefits
(28.61%). A number of farm holders
have started oil palm because it is a
government scheme which involves free
distribution of seedlings and other
benefits. A few others have reported that
they have started either by chance or
friends’ motivation (see Fig. 1). Table 3
shows district-wise number of farmers
and reasons to start their plantation.

4.3 Farmers’ Problems in Oil palm
Plantation
At the time of planting of Oil palm
seedlings, the biggest problem faced by
Oil palm farmers is financial problems.
Out of the total respondents, 37.29 per
cent reported financial constraints for
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Table 2. Area Covered and Production of Oil palm Plantation in Mizoram, 2005 — 2020

Area covered under Oil palm Production of Oil palm FFB
. . Growth Rate | Year-wise | Growth Rate
Year-wise | Cumulative R
Year of area Production of FFB
Area Area .
(in Ha.) (inHa,) C(?vered o'f FFBs prOfiucuon
(in %) (in MT) (in %)
2005-2006 110 110 0 0
2006-2007 24 134 21.82 0 0
2007-2008 825 959 615.67 0 0
2008-2009 1700 2659 177.27 2.2 0
2009-2010 2842 5501 106.88 10.2 363.64
2010-2011 1878 7379 34.14 66.09 547.94
2011-2012 1966 9345 26.64 474.96 618.66
20122013 3711 13056 39.71 1339.19 181.96
2013-2014 4532 17588 34.71 1783.6 33.18
2014-2015 2789 20377 15.86 2104.01 17.96
2015-2016 2981 23358 14.63 3779.53 79.63
2016-2017 1669 25027 7.15 4795.67 26.89
2017-2018 896 25923 3.58 5237.54 9.21
2018-2019 608 26531 2.35 5298.44 1.16
2019-2020 111 26642 0.42 1394.65 -73.68

Sourc e: GoM, 2021

clearing of land, terracing and planting
of the seed link. The other major
problems come from attack by animals
(28.91%), insects’ infection (14.62%),
and inadequate link roads to connect
tarmlands from the main roads
(11.93%). Some of the farmers have
reported difficulty with Oil palm
processing companies who hold the
responsibility of distribution of seedlings.
Unavailability of labour is also a
problem reported by 2.27 per cent of the
total farmers (see Fig. 2).

Table 3 shows district-wise pattern
of problems faced by the cultivators
during the plantation period. Cultivators
in Aizawl, Lunglei and Kolasib districts

have reported relatively higher financial
problem while animal attacks were
encountered more by farmers in more
remote villages of Lunglei, Kolasib and
Mamit. Deficient link road is a major
problem in districts like Serchhip and
Mamit.

A number of problems have also
been faced by farmers at the time of
harvesting, transportation and selling of
Oil palm FFBs. All the farmers have
complained the low selling price of FFBs
which is fixed by the company at the rate
of Rs. 5.50 per kilogram. They opined
that the existing selling price was too low
which cause no profit for the farmers.
Besides, more than half of the sampled
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® No other occupation

m Expected benefits

B Government support
scheme

B Started by chance

m Friends' motivation

Fig. 1. Motivation to start Oil palm plantation, Mizoram

Table 2. Motivation to start Oil palm plantation, District-wise, Mizoram

No other Expected  Government Started by = Friends

District occupation benefits Scheme chance motivation
Aizaw] 39.50 17.65 26.05 3.36 13.45
Lawngtlai 34.28 28.90 26.06 1.13 9.63
Mamit 36.04 29.49 20.59 421 9.67
Saitha 30.23 2791 23.26 11.63 6.98
Serchhip 28.08 27.79 26.93 13.75 3.44
Lunglei 40.40 35.28 19.01 2.93 2.38
Kolasib 22.78 33.23 24.49 17.00 2.5
Mizoram 33.04 28.61 23.77 7.72 6.86

Source: Field Survey, 2019
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Fig. 2. Farmers’ Problems in Oil palm Plantation Period, Mizoram

Table 3. Farmers’ Problems in Oil palm Plantation Period, District-wise, Mizoram

Road- Com- Governm
District Financial Animal Insects ways pany Labour ent
Aizawl 42.86 2353 17.65 9.24 2.52 2.52 1.68
Lawngtlai 35.13 27.76 2493 5.95 3.12 1.42 1.7
Mamit 31.36 32.92 14.98 15.29 3.28 1.09 1.09
Saiha 30.23 18.60 16.28 18.6 4.65 6.98 4.65
Serchhip 37.82 24.07 4.01 27.79 3.72 1.72 0.86
Lunglei 42.41 42.23 7.31 3.84 2.74 0.91 0.55
Kolasib 41.19 33.23 17.16 2.81 3.28 1.25 1.09

Mizoram 37.29 2891 14.62 11.93  3.33 2.27 1.66
Sourvce: Field Survey, 2019
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farmers have faced manpower problem
mainly due to unavailability of labour
force to pluck the fruits (see Fig. 3).
Another big problem in the process of
marketing of Oil palm in Mizoram is
transportation due to inadequate
approach road to the farmland. Most of
the farmers carried their products by head
loads to transport bunch of Oil palm to
the main road. A few of the farmers were
dissatisfied with the role of the processing
companies and the state government in
the process of buying their products.
Table 3 shows the problems of farmers
in marketing of Oil palm other than
selling price.

4.4 Future of Oil palm Plantation

All the farmers were asked whether
they want to continue Oil palm plantation
or not. For overall of the state, 87.50 per
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cent of the total Oil palm farmers want
to discontinue Oil palm plantation. The
percentage of farmers who were willing
to stop Oil palm is highest in Serchhip
district where 89.08 per cent want to stop
the plantation. It is interesting to see that
89 per cent of the respondents from
Kolasib district have also planned to stop
cultivation. Low selling price and low
profit were reported as the main reasons
to stop plantation. The cost of production
of Oil palm is relatively high in Mizoram
due to high labour cost to harvest and
transport FFB Oil palm from the farm
to the processing plant. Many plantation
farms are accessible by foot only and it
takes huge amount of labour cost to carry
by head load.

The study also finds that only the big
tarmers who were already rich before
planting Oil palm were getting profit

60 -

50 -

40 -

30 -

20 -

10 -

-

Labour Transportation

Company

Government Selling

Fig. 3. Farmers Problems in Marketing of Oil palm, Mizoram
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Table 4. Farmers Problems in Marketing of Oil palm, District-wise, Mizoram

Districts Transportation Company Labour Government Selling
Aizawl 28.57 10.92 52.10 1.68 6.72
Lawngtlai 27.48 5.95 60.34 4.53 1.70
Mamit 33.39 9.67 48.67 3.59 4.68
Saiha 27.91 13.95 48.84 6.98 2.33
Serchhip 17.48 12.03 62.18 3.44 4.87
Lunglei 29.80 11.15 50.09 4.39 4.57
Kolasib 20.90 11.08 48.67 4.99 14.35
Mizoram 26.50 10.68 52.98 4.23 5.60

Source: Field Survey, 2019

8
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82.81

83.19
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88.67
89.03
89.08
87.50

S
27.91

17.19

16.81
12.48
11.33
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No. of Farmers in %
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=)
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Fig. 4. Farmers’ decision on continuation of Oil palm Plantation, Mizoram
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Table 5. Reasons to Stop Oil palm Plantation, District-wise, Mizoram

Distri Farm Low Selling Low Environment
istricts . .
Management price profit degradation
Aizawl 16.81 50.42 12.61 20.17
Lawngtlai 27.20 40.79 22.10 9.92
Mamit 16.07 38.22 34.79 10.92
Saiha 11.63 44.19 27.91 16.28
Serchhip 21.49 37.82 28.65 12.03
Lunglei 14.26 39.85 38.57 7.31
Kolasib 12.64 41.65 36.51 9.20
Mizoram 17.15 41.85 28.73 12.26

Source: Field Survey, 2019

from Oil palm. The small farmers who
were fully depending on Oil palm
plantation did not get any profit from Oil
palm.

Conclusion and Suggestion :

The study finds almost all the farmers
is going to stop Oil palm plantation if
there is no change in the rate and the
present problems are not solve. Based on
the experiences of the decades, the
tarmers believe that Oil palm is not
healthy for environment which degrades
biodiversity; soils, water and forest. Many
of the farmers find that farm
management is also very tough especially
during the plantation period and
harvesting period. By viewing these,
almost all the Oil palm farmers (87.5%)
like to stop the plantation. To revive the
popularity of Oil palm plantation in
Mizoram, it may be suggested that the
market rate of Oil palm must be
increased. It will make Oil palm
plantation profitable and economically

viable. Secondly, the government should
give sincere efforts to understand the
marketing problems of the products and
try to find a solution with the Oil palm
processing companies.
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JHUM AND BROOM CULTIVATION IN SAIPUM VILLAGE,
MIZORAM : A COMPARATIVE STUDY

- Imanuel Lawmchullova!
Joseph Lalngaihawma?
Abstract : The primitive cultivation Jhum’ and other livelihood activities have major
indivect impact on global warming at vegional and global level. The main aim of the
present study is to examine the trend of broom production at Saipum village in Mizoram.
It also seeks to find out the impact of New Land Use Policy (NLUP) on broom production
and the profitability of broom cultivation. Z-scove standardized techniques, descriptive
statistics by simple avithmetic mean and per centile have been used to analyzed data.
The study found out that broom cultivation is move profitable than Jhuming but increasing
production of broom has little impact on NLUP beneficiaries.
Keywords : Agriculture, Jhum Cultivation, Broom Cultivation, Sustainable livelihood

1. Introduction:

Broom grass (Thysanolaena
maxima) belongs to the family Poaceae.
It is found on the slopes of hills, damp
steep banks along ravines and on sandy
banks of the rivers. It is distributed widely
throughout the country up to an altitude
of 2000 m. (Bisht & Ahlawat, 1998).
Owing to its favorable climatic
conditions, Northeast India is the single
largest producer of broom in the country
(Singh et al., 2013). The demand of fer
broom is increasing in India following the
observances of clean India mission. The
worth of broom industry of the Northeast
India s cross over Rs. 100 Crore.
NERAMAC which procures broom
sticks from farmers of the Northeast
India sells roughly 100 to 200 tones every
year (The Economic Times, 2014). The
topography of Mizoram is favorable for

the cultivation of broom grass which is
grown on damp steep banks, sandy banks
of rivers, and on the slope of hills
(Thanga, 2016). Broom has emerged as
one of the most important products in
Mizoram because of high demand from
every household. It also enjoys
substantial demand from other parts of
the country and abroad. Moreover, as this
commodity could be stored for a very
long time, the producer can avail the
benefits of temporal price variations and
demand change. When the demand for
broom increased, many erstwhile
shifting cultivators got motivated to take
up cultivation of this plant.

Shifting cultivation is also known as
‘Thum’ in North-East India (NEI). It is
variably termed as rotational bush fallow
agriculture, swidden cultivation, or slash
and burn cultivation, and is an ancient

"Imanuel Lawmchullova is o Research Scholay, Department of Geography & RM, Mizoram
University, Aizawl, Mizoram
Joseph Lalngaihawma is a Guest Faculty, Department of Geography, Govt. Sevchhip College,
Sevchlyip, Mizoram
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torm of agriculture still common in many
parts of the humid tropics (Raman,
2001). Since the past few decades, a
number of alternative agricultural policies
have been adopted in Mizoram to replace
or reduce shifting cultivation.

However, none of them have been
succeeded against traditional shifting
cultivation in terms of productivity,
economic feasibility and popularity; those
policies were failed due to lack of interest
by Jhum cultivators for one or another
reasons. Moreover, most of those policies
were implemented for only for a very

92°50’E
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short period of time, less than five years
before being replaced by a new policy. As
per 2001 Census, about 60 per cent of
the total workers are engaged in
agricultural and allied sector. Under the
traditional agriculture, shifting cultivation
is practice mainly in the highlands. Wet
rice is grown in the lowlands and the
valleys. During the past decade, 58.1 per
cent area under shifting cultivation in
Mizoram has been converted into other
land uses. Meanwhile, the area under wet
rice cultivation has increased by 28.4 per
cent during 2010-2011.
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Fig.1. Study Area - Saipum Village, Mizoram
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2. Objectives:

The objectives of the study are

1. To examine the trend of broom
production in Saipum village.

2. To find out the impact of New Land
Use Policy (NLUP) on broom
production and the profitability of
broom cultivation.

3. Methodology:
3.1 The study area

Saipum village in Kolasib District
have been selected for the study area
because it is regarded as the area where
Broom production is one of the highest
in Mizoram. The broom association of
Saipum has properly functioned in 2020.
The recorded total broom production of
the village is 6000 quintals in 2021 within
the-area of 55.4 km?. The village has 77.6
per cent literacy rate in the 2011 census,
which was fairly lower than the state of
Mizoram (91.33 per cent). As per the
village council record of Saipum in 2018,
the total population was 2,840 and the
total household was 529.

3.2 Data and methods

Primary information on shifting
cultivation, broom production and carbon
emission as well as socio-economic data
were collected from 120 households of
Saipum village by random sampling
method during March 2021. Secondary
data obtained from the Census of India,
Statistical Abstract of Mizoram and other
published books and journals.

Both quantitative and qualitative
techniques have been used in the analysis
of data. Group statistics, descriptive
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statistics of socio economic and
independent sample test for production
of broom the consecutive vyear,
standardized Z-score and composite
index calculated by using SPSS software.
Study area map is prepared from online
Google maps and processed by Quantum
Geographic Information System
(QGIS). Pie chart and bar diagram were
prepared for showing the final output and
appropriate simple statistics were
employed to solve the problem.

4. Result and Discussion:
4.1 Socio-Economic Condition of

Cultivators

Educational attainment level plays an
important role for the development of
soclo-economic status. Socio-economic
indices of the cultivators have been
analyzed with indicators like availability
of houschold assets viz. Television,
Fridge, Washing machine, Water
connection Public point (PHE) and Well,
cooking (gas and firewood), vehicles,
house types (RCC, Assam types, Kacha),
Ration card (BPL, APL and AYY).
Educational qualification, occupation,
annual and,, average monthly income,
annual and monthly average expenditure
were also assessed with the help of z-
score standardize techniques. The results
are given as under (Table 1).

The composite score of 120
cultivators in Saipum village was
calculated with the help of Z-score
method. As shown in Table 2, more than
60 per cent of cultivators fall under low
socio-economic condition while less than
1 per cent were categorized under high

A Sourndl of Geography Association of Mizoram



Geographic Vol.16. July, 2021, ISSN 0975-4121

Table 1. Descriptive Statistics
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Indicators Range | Minimum | Maximum Mean Std. Deviation
No.of Family 13 1 14 5.89 2.05
Electricity 0 1 1 1.00 .00
vV 1 0 1 .54 .50
Fridge 1 0 1 A4 49
Washing Machine 1 0 1 .07 .25
Vehicles 2 0 2 .57 .53
Source of PHE point 0 1 1 1.00 .00
water Well 0 1 1 1.00 .00
House types RCC 1 0 1 18 .38
Assam 1 0 1 .55 .50
Kacha 1 0 1 .28 44
Average Income 65000 5000 70000 12108.33 6886.5
Monthly Expenditure 17000 3000 20000 7591.67 2906.08
Average Income 780000 60000 840000 | 167876.67 102809.46
Annual Expenditure | 678000 36000 714000 97510.00 68615.00
Ration Card BPL 1 0 1 .63 48
AAY 1 0 1 .10 .30
APL 1 0 1 .26 44
Cooking Gas 1 0 1 .65 47
Firewood 1 0 1 .85 .35
Occupation Farmer 0 1 .98 15
Govt. 0 .03 15
Servant
Father Primary 1 0 1 21 .40
Education Middle 1 0 1 48 50
High school 1 0 1 .32 46
& Above
Mother Primary 1 0 1 .26 44
Education Middle 1 0 1 50 50
High School 1 0 1 .23 42
& Above
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Table 2. Socio-Economic Profile of Saipum Cultivators

Class Status No. of Cultivators Percentage (%)
below -0.3 Very low 6 5.00
(0.3t00.1) Low 77 64.17
(0.1 to0 0.5) Moderate 34 28.33
(0.5t 0.9) Normal 1.67
above 0.9 Good 1 0.83

Source : Survey, 2021

standard of living. The low socio-
economic condition of majority of the
population is due mainly to the popularity
of economically unproductive shifting
cultivation.

5. Production of Broom in 2020 and
2021:

5.1 Hypothesis

1. Null Hypothesis: The production of
broom in 2020 is equal to 2021

2. Alternative Hypothesis: The
production of broom in 2020 is
mismatched to 2021

NAAARAASAAANY

The test result shows that the
production of broom in 2020 and 2021
were associated with statistically
significant in different mean production,
an independent sample test was
performed (see Table 3). Test statistic has
t-distribution with 120 + 120 -2 = 238
degree of freedom. The critical values for
this two tailed test at 5% level of
significance is 1.96. The computed value
of test statistic is -.232 which is smaller
than tabulated value 1.96, so we accept
the null hypothesis at 5% level. Thus, we
can conclude that the production of

Levene's T-test for equality of means
test for
equality of
variances
F Sig. |T Df. Sig. | Mean | Std. 95%
(2- | differ | Error | confidence
taile | ence | differ | intervalofthe
d) ence | difference
Lower | Upper
Equal 470 | 494 | -232| 238 816 | -462 | 1.99 -4.38 | 345
5 | variances
5 assumed
":j Equal -232 (23796 | .816 | -462 |1.99 -4.38 | 345
& | variances
notassumed
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broom in 2020 and 2021 are not
different.

5.2 Comparative  Analysis  of
Broomstick Cultivation and Jhum
cultivation
Most of the Saipum villagers have

practiced either broom or Jhum

cultivation. Table 4 shows the difference
between Broom and Jhum cultivation on
expenditure and revenue production. It
may be seen that broom cultivation is
more beneficial than Jhum cultivation.
Moreover, Jhum land requires bunches
of work labor force but the productivity
and revenue are lower than broom
cultivation. By estimating the annual and
monthly income from Jhumland,
different vegetables production like Rice,

Ginger, Pumpkin, Brinjal, Maize and

Chilies were taken.. The general revenue

from Jhum land is 54,478 Kg that is Rs.

26,03,600. On the other hand, broom

production attains 2,18,700 Kg which

gives a revenue of Rs. 1,02,78,900.

Generally, broom marketing system is

controlled by intermediaries but a few
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productions were sold by the farmers to
nearby Bagha town in Assam. While
vegetables productions in Jhum land
were sold to nearby villages and towns.

There are two types of broom
cultivators — Government-aided or
NLUP beneficiaries and Self-grower.
Government-aided cultivators consisted
of 67 families who produced 1,30,700
Kgs. from 142.2 hectares of land. The
total annual income of aided cultivators
was Rs. 52.55 lakhs. On the other hand,
53 tamilies of self-grower produced
88,000 Kgs in an area of 98.2 hectares
of land and the total earning was Rs.
34.19 lakhs.

Conclusion

The study reveals that while broom
cultivation was more profitable than
Juhim cultivation, most of the Saipum
villagers will continue Jhuming for a
certain period of time. They cannot
abandon Jhuming immediately because
they have no other option to sustain their
livelihoods. Although Jhuming is not a
cost-effective practice, it provides

Table 4. Comparison of Broom and Shifting Cultivation

Type No. of | Cultivated | Particular | Production | Rate Total Expenditure
Cultivators | land (Ha.) | products Kg.) per revenue [year
kg | (Rs) (Rs.)
Broom 120 2404 | Broom 218,700 | 47 |1,02,78,900 | 7,65450
Cultivation
Jhum 68 41.2 Rice 38,178 50 19,08,900
Cultivation Ginger 1,000 50 40,000
Pumpkin 6,320 30 | 1,89,600
Brinjal 2910 40 | 1,16,400 | 12,53,000
Maize 4,305 40 1,72,200
Chilies 1,765 100 | 1,76,500
Jhum Cultivation Total 54,478 26,03,600 12,53,000
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livelihood by selling vegetables and other
products from the plot land. At the same
time, the area under The government
aided cultivators received higher income
than the self- grower. Broom cultivated
area has been decreasing as broom lands
were converted into betel nut plantation.
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and allied disciplines, which have interface with geography. However, author(s) must

be a life member of Geography Association of Mizoram. Papers sent for publication

in the journal must have originality in one form or the other. If the paper sent for

publication is recommended by the referee(s), the author(s) have to pay an amount

of Rs. 2000/- as publication charge. Which should be credited to Punjab National

Bank, Mizoram University Branch, Aizawl in the name of the Secretary, Geography

Association by Account No. PNB Account No. 1548050000727, IFSC Code -

PNB0154820. The counterfoil then be sent to the Editor.

Submission of Manuscript : Authors should submit two copies of their papers (one
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Geographic Journal, Department of Geography & RM., Mizoram University, Post
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only of a quarter size(A4) paper. The papers should be numbered consecutively. If

possible, the manuscript should be divided into appropriately headed section and

sub-sections. The lenght of the paper should not exceed 3,000 words.

Title Page : The tiltle page of the papers should contain the full title, name(s) of the

author(s) and their full address.

Abstract : The paper should contain abstract of 50 - 150 words which should be kept

in the opening of the paper.

Illustration : Illustration should be properly kept at appropriate places in the manu-

script in their final forms. They should be numbered in order in which they are

referred to in the text. Scale of the maps (if any) should be drawn by graphical scale.

The margin of the map should be ideally be 15x12 centimetres.

Tables : Tables should be numbered and headed with short titles. Consecutive num-

bers in brackets should indicate them in the text. They should also be properly kept

at appropriate places in their final forms.

Reference : Reference should be indicated in the text in brackets by last name, i.e.

author’s last name and year of publication within the bracket, printing title of the

book, journal etc. in italics, title of the paper in normal fonts. Only sources directly

refered should be given at the end, not by bibliography. Details of references should

be listed at the end of the text in alphabctlc order, using the following styles :

For books :

Worcester, Philip G., (1961) A Textbook of Geomorphology., second edition,
Van Nostrad Reinhold Company.,New
York.,p.178.

For articles :

Kumar, Girindra (2007) . Process of Urbanization in Developing Regions
: A Case Study, Geographic, J1. of GAM., Vol
2, July 2007., Dept. of Geography & RM
Mizoram Umversrcy pp 4-10.

The Editorial Board has the whole right to accept or reject the papers for pub-

lication as per the recommendation of the referees.
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