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size delineation using remote sensing has not yet been implemented at a global
scale while the spatial resolution is very coarse when using census data. This paper
demonstrates a unique approach to quantifying and mapping agricultural field size
globally using crowdsourcing. A campaign was run in June 2017, where participants
were asked to visually interpret very high resolution satellite imagery from Google
Maps and Bing using the Geo-Wiki application. During the campaign, participants
collected field size data for 130 K unique locations around the globe. Using this
sample, we have produced the most accurate global field size map to date and esti-
mated the percentage of different field sizes, ranging from very small to very large,
in agricultural areas at global, continental, and national levels. The results show that
smallholder farms occupy up to 40% of agricultural areas globally, which means that,
potentially, there are many more smallholder farms in comparison with the two dif-
ferent current global estimates of 12% and 24%. The global field size map and the
crowdsourced data set are openly available and can be used for integrated assess-
ment modeling, comparative studies of agricultural dynamics across different con-
texts, for training and validation of remote sensing field size delineation, and

potential contributions to the Sustainable Development Goal of Ending hunger,

KEYWORDS

1 | INTRODUCTION

In 2015, Fritz et al. (2015) published the first global field size map at
a 1 km? resolution, which was generated through interpolation of
around 13 K field size samples collected using the Geo-Wiki crowd-
sourcing tool. Such an approach was possible as a result of the
increasing availability of very high resolution satellite imagery from
Google Earth from which agricultural field boundaries could be iden-
tified in detail, particularly those of smallholder farms. This field size
product generated a considerable amount of interest because spa-
tially explicit information on field size at a global scale is currently
lacking. As a consequence, this product was used in a number of
studies. For example, Samberg, Gerber, Ramankutty, Herrero, and
West (2016) mapped mean agricultural area (MAA) by subnational
administrative units for Latin America, Sub-Saharan Africa, and South
and East Asia using household census data, where field size was
found to be a significant predictor in the MAA model. Herrero et al.
(2017) examined the relationship between farm size, agricultural pro-
duction, and nutritional diversity where the global field size map was
used to allocate agricultural production to different farms sizes at
the country level. The results showed that small- and medium-sized
farms produce up to 77% of all commodities and nutrients consid-
ered, particularly in Sub-Saharan Africa, Southeast Asia, South Asia,
and China. The majority of global micronutrients and protein are also
produced in more diverse agricultural landscapes, so as farm sizes
increase, production diversity must also be maintained to ensure

diverse nutrient production.

achieve food security and improved nutrition and promote sustainable agriculture.

crowdsourcing, environmental changes, field size, food security, visual interpretation

Both of these studies are part of a larger debate on the role of
farm size in global food security (Meyfroidt, 2017), where farm size
is related to field size (Graesser & Ramankutty, 2017). For example,
an overall farm size may not change due to lack of capacity for
expansion but a farmer may increase their existing field sizes. Hence,
field size is an important indicator of agricultural intensity, for exam-
ple, to gain a better understanding of management practices, or to
monitor biodiversity and landscape fragmentation. Yet, there is con-
siderable uncertainty concerning estimates of the amount of agricul-
tural land within different field size categories, particularly
smallholdings. Using census data from the Food and Agriculture
Organization (FAO), Lowder, Skoet, and Raney (2016) estimate that
84% of the 570 million farms globally are <2 ha in size, which repre-
sents around 12% of agricultural land. More recently, Ricciardi,
Ramankutty, Mehrabi, Jarvis, and Chookolingo (2018) found that
farms <2 ha in size occupy 24% of agricultural gross area based on
agricultural census data and different surveys from 55 countries.
Graeub et al. (2016) estimate that family farms cover 53% of agricul-
tural land but these farms can include field sizes of >2 ha since the
definition of family farm is not based on field size. Hence, this num-
ber is not directly comparable with Lowder et al. (2016) or Ricciardi
et al. (2018). No other estimates exist, and hence, there is a clear
need for spatially explicit data on the distribution of field sizes,
which can provide an independent estimate to that derived from
FAO census data or nationally (or subnationally) representative sam-

ple surveys.
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Another approach to mapping field size is to use remote sensing.
For example, Yan and Roy (2016) developed an automated crop field
extraction method which they applied to 30 m Web Enabled Landsat
data (WELD) time series to produce a wall-to-wall field size map for
the contiguous USA (Yan & Roy, 2016). Graesser and Ramankutty
(2017) developed a semi-automated approach involving edge extrac-
tion and adaptive thresholding to produce a field size map for five
countries in South America. Although the results from both studies
were good, that is, accuracies of >84%, both of these studies are
limited in geographical coverage and concern areas where field sizes
are large with a relatively precise geometry (square or round) in com-
parison with fields in other parts of the world. Therefore, to map
fields globally using remote sensing would require adjustment for
the high variability of field geometry in places such as Africa as well
as considerable processing power.

An alternative approach to the use of remote sensing or census-
based spatial disaggregation (Samberg et al., 2016) is the crowd-
sourcing method outlined originally in Fritz et al. (2015). At the time,
around 13 K samples were collected using four categories: very
small, small, medium, and large, where the definitions were based on
simple rules of thumb to aid visual interpretation rather than area-
based estimates. As field size estimation was not the focus of the
campaign, the sample collected was limited in size. A simple interpo-
lation method was then applied to produce the global field size map.
Although the general patterns of field size were captured globally,
there were numerous artifacts from the interpolation method when
viewing the map in more detail, and limitations were recognized at a
national level, for example, underestimation of small fields in Argen-

tina (Graesser & Ramankutty, 2017). Hence, there was a clear need

Crowdsourcing field size data

Define fields and Pesign thesample

specify definitions of |+

: ; ; *  Random stratified
field size categories

* 130000 sample sites

to improve this map with a much denser sample and apply a more
appropriate interpolation algorithm. To achieve this objective, a new
Geo-Wiki campaign was run in June 2017, focused entirely on the
collection of field size data, which increased the density of field size
samples by an order of magnitude, that is, around 130 K unique
samples were collected. Although crowdsourcing and citizen science
are becoming popular ways of collecting data, for example, through
the eBird project (Sullivan et al., 2014) or Zooniverse (Reed et al.,
2013), assuring data quality still remains the most critical issue in this
field (Comber, Mooney, Purves, Rocchini, & Walz, 2016; Fonte et al.,
2017; Resnik, Elliott, & Miller, 2015; Salk, Sturn, See, Fritz, & Perger,
2016; See et al., 2013). To address this issue, we have improved the
quality control mechanism and introduced field measuring tools to
improve the accuracy of the data collected. Hence, with these
improvements, it is now also possible to estimate the percentage of
different field sizes at a global and continental scale as well as
nationally. The aim of this paper was to present the improved global
field size map and to compare estimates of different field sizes
derived from the field size sample with those currently found in the
literature. The field size samples are also available from this site,
which can be used for training or validation of automatic field size
classification algorithms or identifying priority areas for mapping, for
example, where there is a high variability in field sizes.

2 | MATERIALS AND METHODS

Figure 1 provides an overview of the main steps undertaken in this
study, which includes (a) collection of the global field size data via a

crowdsourcing campaign; (b) mapping of the dominant field sizes; (c)

Campaign to collect
field size data

Develop a field size
branch of Geo-Wiki

___________________ - | aualityassurance |

Global data set on field sizes

Y

Map dominant field sizes

Estimate area percentages
of field size categories

Comparison with other
field size data sets

FIGURE 1 Schematic showing the main steps in the methodology [Colour figure can be viewed at wileyonlinelibrary.com]
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estimation of the area percentages of the different field size cate-
gories; and (d) comparison of the crowdsourced data with other field
size data sets. These steps are described in more detail in the sec-

tions that follow.

2.1 | Collecting global field size data via
crowdsourcing

To collect information on field size globally, we designed and imple-
mented a crowdsourcing campaign that lasted 4 weeks during June
2017. As outlined in Figure 1, the campaign consisted of a series of
steps including the specification of fields and field size categories,
the design of a global sample, the development of a new branch of
Geo-Wiki that focused specifically on field sizes, and the actual run-
ning of the campaign. The quality assurance process was also a very
important part of the campaign. These four steps and the quality

assurance process are described below.

2.2 | Specification of field and field size definitions

The first definition needed was for a “field”. We defined fields as
enclosed agricultural areas, including annual and perennial crops. We
also included pastures, hayfields and fallow in the definition to mini-
mize confusion between annual crops and pastures when visually
interpreting the images. This definition corresponds to the Food and
Agriculture Organization of the United Nations (FAO) definitions of
arable land and permanent crops (FAO, World Bank, & United
Nations Statistical Commission, 2012), with an exception that we
also included permanent pastures.

We then defined rules for determining individual fields, which
are usually separated by roads, permanent paths, trees, or shrub
shelterbelts. Field boundaries can be further defined by the presence
of different crop types or pastures. Temporary paths or signs of
machinery are not considered as field boundaries.

Finally, we defined five field size categories. These were based
on the crowdsourced results from the 2011 campaign that included
field size (Fritz et al., 2015) as well as the field size definitions pro-
vided by the Group on Earth Observations Global Agricultural Moni-
toring Initiative (GEOGLAM - https://ceos.org/document_manageme
nt/Meetings/SIT/SIT-28/31b_GEOGLAM_Global_Agricultural_Moni
toring_User_Requirements_March4.pdf). The field size categories
were then adjusted to the Geo-Wiki grid approach that we describe

below. These categories are:

Very large fields with an area of >100 ha;

Large fields with an area between 16 and 100 ha;
Medium fields with an area between 2.56 and 16 ha;
Small fields with an area between 0.64 and 2.56 ha; and
Very small fields with an area <0.64 ha.

2.3 | Sampling design

We generated a random stratified sample of 130,000 sites globally.
This number was based on how much data were collected during

Giobal Change bioiopy IVVTRAEL

past campaigns, the potential number of participants we could
engage, and the optimal duration of the campaign. Each sample site
was visited by three different participants, so in total, there were
390,000 classifications to complete.

To stratify and hence better allocate the sample units, we devel-
oped a layer of maximum agricultural extent. We selected maps that
contain agricultural fields that either fully match the definition of
fields used in this study or partly match, that is, they contain a sub-

set of the definition, which include:

® A cropland layer derived from Globeland 30 at a 30 m resolution
(Chen, Ban, & Li, 2014);

® A cropland layer derived from the ESA CCl LC map at a 300 m
resolution for 2015 (https://www.esa-landcover-cci.org/);

® The unified cropland layer at a 250 m resolution (Waldner et al.,
2016);

® The IIASA-IFPRI hybrid cropland layer at a 1 km resolution (Fritz
et al., 2015).

Since our definition of fields is very broad, there was no need to
harmonize the cropland definitions of these different layers.

The four maps were then aggregated to the same grid as that of
the IIASA-IFPRI hybrid cropland map (Fritz et al., 2015). The rule we
followed was that if a pixel contained cropland in at least one of these
layers, the pixel was considered as cropland. To avoid oversampling
with a change of latitude, we re-projected the aggregated map from
WGS84 to an equal area projection (i.e., the Goode Homolosine

projection) and randomly distributed the samples by continent.

2.4 | The Geo-Wiki application for field size data
collection

Geo-Wiki is an online application for crowdsourcing visual interpre-
tations of satellite imagery from Google Maps and Microsoft Bing,
for example, land cover, human impact, forest cover, which has been
used in a number of data collection campaigns over the last several
years (Fritz et al., 2012; See et al., 2015). Google Maps and Micro-
soft Bing Maps include mosaics of very high resolution satellite and
aerial imagery from different time periods and multiple image provi-
ders, from Landsat satellites operated by NASA and USGS to com-
mercial providers such as Digital Globe. More information on the
spatial and temporal distribution of very high resolution satellite ima-
gery can be found in Lesiv et al. (2018). The maps are used as the
underlying layers for visual interpretation, where users could choose
between them based on the quality of the imagery.

A new branch of Geo-Wiki is normally implemented for each
new campaign including this recent one devoted to the collection of
field size data. Much of the satellite imagery in Google Maps and
Bing is very high resolution imagery, ranging from 50 cm to a few
meters, which allows field boundaries to be identified with a high
precision. Figure 2 is a screenshot of this Geo-Wiki field size inter-
face, showing additionally the tools (a-l) that were implemented to
facilitate field size estimation and general data collection.
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FIGURE 2 Screenshot of the Geo-Wiki interface showing: (a) the area measuring tool; (b) the actual field sizes delineated and measured
using (a); (c) the cumulative work done by a participant; (d) the main classification area, gridded; (e) the button to switch between different
background imagery, that is, Google or Bing; (f) buttons to select the field size categories: very large, large, medium, small, very small, or no
fields; (g) possible reasons to skip the current location; (h) a button to display location in Google Earth; (k) examples of field size estimation for

training; (I) a button to ask experts for help. Source of imagery: Google Maps [Colour figure can be viewed at wileyonlinelibrary.com]

Before starting the campaign, the participants were shown a ser-
ies of slides designed to help them gain familiarity with the interface
and to train them in how to visually determine and select the most
appropriate field sizes for each given location. Once completed, the
participants were then shown a random location on the Geo-Wiki
interface and were asked the following two questions: (a) what field
size categories do you see in the red box; (b) what is the dominant
field size, that is, the field size category corresponding to the fields
with the highest total area covered in the red box (Figure 2d). The
red box represents an area of 16 ha divided into 25 grid cells. If the
user selected more than one field size, they were asked to indicate
which of these was dominant. The area measuring tool (Figure 2a,b)
allows participants to delineate the fields manually to calculate the
sizes. Participants were encouraged to quickly do a visual identifica-
tion of field sizes, without measuring them, using the grid system
(Figure 2d), where yellow cells are 80 x 80 m or 0.64 ha, the red
box is 400 x 400 m or 16 ha, and the blue box is 1 x 1 km or

100 ha in size. The field sizes were determined as follows:

® Very small: fields smaller than the yellow cells;
Small: fields of a size between one yellow cell and four yellow
cells (2.56 ha);

® Medium: fields smaller than the red box (16 ha) and bigger than
four yellow cells;

® |arge: fields smaller than the blue box (100 ha) and bigger than

the red box; and

Very large: fields larger than the blue box.

When the field size was not clear from visual inspection, for
example, when a field was close in size to two categories, par-
ticipants were encouraged to use the area measuring tool (Fig-
ure 2a). Alternatively, if either no imagery was available, or if it
was deemed too difficult to determine the field sizes, the par-
ticipant could skip a location (Figure 2g). If a location was
skipped because of being too difficult, such a location would
still have been available for other participants, whereas in the
case of the absence of imagery in both the underlying layers,
that is, Google Maps and Microsoft Bing Maps, this location
was taken out of the sample of available locations. In the case
of Microsoft Bing Maps, the imagery is not complete, which
only becomes apparent when you zoom into the maximum
extent. In the case of Google Maps, this occurs when there is
a lack of very high resolution imagery and you zoom into the
maximum extent. If you zoom out, you will see the Landsat
base imagery but it will not be possible to identify the field

sizes unless they are very large.

2.5 | Quality assurance

Insights from our previous crowdsourcing campaigns (Fritz et al.,
2012; Laso Bayas et al., 2016) indicated that we needed to invest
in the training of the participants, where there were 130 in total.
Summary information about the participants (i.e., their gender, age,
level of education, and country of residence) who filled in the sur-
vey at the end of the campaign is provided in the Supporting
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information; Figures S4, S5, S6 and Table S2. In this campaign,
we provided initial guidelines for the participants in a form of a
video and slides that were shown before the participants could
start classifying the field sizes (see Supporting information Fig-
ure S1). Additionally, the participants were asked to classify 10
training samples before contributing officially to the campaign.
They received text-based feedback on each of these 10 samples
including the measured field size categories, with the possibility of
watching an explanatory video for each location showing
how these field sizes were selected (Videos and explanations
available here: https://www.geo-wiki.org/Application/modules/field_
size_sigma/FieldSizeSigma_gallery.html).

During the campaign, the participants were shown a sample site
that was part of a “control” or expert data set, which appeared ran-
domly during every 10 classifications. When these sites were incor-
rectly classified, the participants received text feedback, which is an
innovative component that we used for the first time in a crowd-
sourcing campaign. Our hypothesis behind this approach was that by
receiving immediate feedback on a submitted classification, a partici-
pant would learn from their mistakes and the quality of their work
would increase over time. If the text-based feedback was insuffi-
cient, the participants could ask for more detailed explanation by
email (Figure 2-I).

The control sample set was independent of the main sample of
130,000 sites, and it was created using the same random stratified
sampling using maximum agricultural extent as the strata. To deter-
mine the size of the control sample, two aspects were considered (a)
taking into account the complexity of this task and our past experi-
ence with campaigns, the maximum number of sample sites that one
person could complete is 40,000 locations; (b) the frequency at
which the control sample sites were provided to the participants.
Since we decided that a control sample site will appear once every
10 classifications, we needed 4,000 control sample sites (40,000/
10 = 4,000) in total. The control sample sites were classified by a
small group of experts trained by the lead author at IIASA. Each con-
trol sample site was classified twice by two different experts. Where
the two experts agreed, these sample sites were added to the final
control sample. Where disagreement occurred (approximately 25%
of cases), these sample sites were inspected by an IIASA expert and
revised accordingly. Only then was it added to the final control
sample.

Part of the campaign design was to offer prizes as one incentive
for participation. The ranking system for the prize competition was
partly linked to the quality of individual contributions (Supporting
information Table S1). Whenever a location visited by a participant
was a control sample site, the participants received some points that
accumulated over the campaign. In the design of the ranking system,
we considered both the quality of the classifications and the number
of classifications by a participant. These rules indicate how the
points (P) were calculated:

® Case 1. A sample site with fields present. The following equa-
tion was applied:

Giobal hange Bioosy VTR SV

P=20-Dx10—E«5 (1)

where D indicates whether the dominant field size is correct (1)
or incorrect (0) and E is the total number of mistakes made in identi-
fying the field sizes. Two types of mistakes were considered: (a) if
the wrong field size was identified; and (b) if the correct field size

was not identified.

® Case 2. A sample site with no fields present. The following rule
was applied:

P = P + 20, ifcorrect, and P = P — 10, ifwrong (2)

® Case 3. No imagery or very low resolution images in Google and
Bing. In this case, Equation (2) was applied.

The maximum amount of points awarded was 20 while the maxi-
mum number of points deducted was 15. By awarding 10 points for
a correct dominant field size, we emphasized the importance of this
question. The relative quality score for each participant was then cal-
culated as the total sum of points gained divided by the maximum
sum of points that this participant could have earned.

For any subsequent data analysis, we excluded classifications
from those participants whose relative quality score was <71.4%.
This threshold corresponds to an average score of 10 points at each
location (out of maximum 20 points), that is, these participants were
good in defining the dominant field sizes. In total, we removed
10,995 classifications from 32 different participants, or 2.8% of all
classifications.

Additionally, since each sample site was visited by three different
participants, we calculated the variability of the dominant field size
categories as follows: (a) full agreement, or all three participants
were in agreement; (b) medium agreement, or only two participants
agreed; (c) low agreement, or the three participants identified three
different dominant field sizes.

2.6 | Creating a global field size map

The first global field size map was produced by interpolation of
field sizes (Fritz et al., 2015). Inverse distance weighting (IDW) was
chosen as the interpolation method. As with many other interpola-
tion methods in spatial statistics such as kriging or nearest neigh-
bor, IDW assumes that pixels close by to one another have similar
values. However, this assumption does not hold for the spatial dis-
tribution of fields, for example, large fields may be neighboring
smaller fields. Therefore, we adapted the nearest neighbor

approach as follows:

® A grid of points was created with an interval of circa 1 km, which
is also the minimum distance between the sample sites;

® At each grid point, k nearest neighbors was applied to the crowd-
sourced data set where k = 5 was found to yield the best visual

representation; more than five neighbors led to a loss in spatial
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information while <5 neighbors resulted in the overestimation of
field sizes that were not dominant.

At each grid point we then summed all the answers from the
participants to determine the most frequently selected field size cat-
egory. If there were field size categories with the same frequency,
we removed the values located at the largest distance away from
the grid point and repeated this step until we arrived at one domi-
nant field size category. We only applied this procedure to grid
points that fell inside cropland areas, where we used a recent crop-
land map for 2015 to indicate cropland areas (https://www.cropland
s.org/app/map?lat=0&Ing=0&zoom=2), which was originally at a
30 m resolution and then aggregated to our grid size.

The maximum distance from each grid point to the nearest
neighbors from the crowdsourced data set varied from 3 to 20 km.
This means that the final map of dominant field sizes is a map that
shows field sizes that are dominant over a certain area, for example,
within a radius of 3 km. To have finer boundaries for fields, users
can apply the 30 m meter cropland mask. However, this does not
mean that the dominant fields were determined at this spatial reso-
lution.

To evaluate the accuracy of the resulting map, we compared it
with the control sample. If any of the fields identified by the experts
matched a pixel value on the field size map, this classification was

considered to be true; otherwise, there was no match.

2.7 | Estimation of the area proportions of different
field size categories

The area proportions were calculated from the sample and not the
field size map. Therefore, we needed to calculate the dominant field
size at each sample site, where each sample site was interpreted by
three different participants, each of which had a relative quality
score. Hence, to determine the dominant field size at each sample
site, we applied a simple weighting approach using the field size
answers and the relative quality scores (Foody et al, 2018), and
removed sample sites with no fields. Moreover, 2.5% of the sample
sites were deemed impossible to classify by the participants due to
low resolution imagery, clouds or the absence of imagery. These
sample sites were also excluded from the calculations of the area
proportions. This 2.5% represents a bias in our later calculations.

We used the resulting data set on dominant field sizes to calcu-
late the agricultural area proportions at the global, continental, and
national levels. To calculate the 95% confidence intervals, we fol-
lowed the methodology described in (Sangeetha, Subbiah, & Srini-
vasan, 2013). The global administrative unit layers (GAUL) of FAO
(https://www.fao.org/geonetwork/srv/en/main.home) were used to
determine the country and continent of each sample site. Note that
these calculations at global level were made assuming that no
changes in field sizes have occurred over the period 2010-2016.
Indeed, there are homogenous patterns of imagery dates for a few
countries, for example, t Canada, Peru, Ecuador, Columbia, and
Ukraine (Supporting information Figure S2).

2.8 | Comparison with other field size data sets

We compared the crowdsourced field size data set with a field map
for the USA for 2010 produced by Yan and Roy (2016), which was
derived from Landsat imagery at a 30 m resolution. This is an openly
available wall-to-wall map of fields for the United States. To compare
this field map with the crowdsourced data set, the following caveats

should be noted:

® |ndividual fields in the US field map are those that are separated
from each other by roads or shelterbelts with a width of at least
30 m. Hence if fields are separated by a tiny road, for example,
2-3 m wide, they would most likely be classified as one field. An
example is shown in Figure 3 where the US field map shows the
presence of very large fields (on the left) while the dominant field
size from this study would be large. This can be verified from the
satellite imagery on Google Maps (shown on the right).

® Very small and small fields are not mapped as the resolution is
too coarse.
It includes only arable land, no pasture and no hayfields.
The smallest detected fields have an area of 1.53 ha.

First, we calculated the area of the mapped fields and converted
these values into the field size categories defined in this study. Sec-
ondly, we selected sample sites from the crowdsourced data set that
fall within the mapped fields and extracted the field sizes. We then
calculated a confusion matrix (crowdsourced dominant field size vs.
size of the mapped fields). To calculate overall agreement, we
assumed that both data sets agreed when fields on the fields map

were larger than the crowdsourced field sizes.

29 | Software

The field size data were collected through the Geo-Wiki web appli-
cation as described previously. All the data analyses, including map-
ping field sizes and estimating the area proportions of the field sizes,
were done in the R environment. Bar charts were also produced in
R. The following R packages were used: raster 26-7 (https://CRAN.
R-project.org/package=raster); RANN 2.5.1 (https://CRAN.R-project.
org/package=RANN); and sp 1.2-7 (https://CRAN.R-project.org/pac
kage=sp). The figures showing the spatial distribution of the field
sizes were prepared in ArcGIS 10.1.

3 | RESULTS

3.1 | A new global field size data set

The main result of this study is a global field size data set containing
all the detected field sizes and the estimated dominant field size.
Figure 4 shows the spatial distribution of dominant field size cate-
gories. African countries such as Ethiopia, Tanzania, Mali, Nigeria
and others, along with India, China, and Indonesia are characterized

by very small fields. On the other end are Kazakhstan, Australia, the
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FIGURE 3 An example taken from the field map of the USA (Yan & Roy, 2016). Left image: blue indicates very large fields, green are large
fields, and turquoise are medium-sized fields. Right image: screenshot of a satellite image from Google Maps from 2010, where the blue lines

correspond to tiny field boundaries that are not taken into account on the field map of Yan and Roy (2016). The location of the central point

is 95.771°W, 42.975°N [Colour figure can be viewed at wileyonlinelibrary.com]
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FIGURE 4 The spatial distribution of dominant field size [Colour figure can be viewed at wileyonlinelibrary.com]

USA, and Brazil with very large fields. In Europe, the majority of the
fields are of a medium size. Figure 4 also highlights areas with high
variability in field sizes, for example, Europe, Turkey, central India,
northern regions in China (at the border with Russia), Nigeria, Sudan,
Zambia, and the northern states of Brazil.

To establish the quality of the data set, we estimated the agree-

ment between the participants in terms of dominant field size

category at each sample site (we had three classifications per sample
site). Overall there was complete agreement between participants in
56% of sample sites, the majority of participants agreed in 40% of
cases while complete disagreement occurred in only 4% of sample
sites. Figure 5 shows the spatial distribution of this agreement,
which shows no discernible patterns in the distribution of sample

sites where complete disagreement occurs. We selected a few
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FIGURE 5 The degree of agreement between the participants at all sample sites [Colour figure can be viewed at wileyonlinelibrary.com]

sample sites where the participants disagreed and found that these
are mostly located where fields have different sizes and it is difficult
to identify a dominant one.

3.2 | Map of dominant field sizes

The map of dominant field sizes is presented in Supporting informa-
tion Figure S3 since the distribution of dominant field sizes look very
similar in overall patter to that of Figure 4. The overall accuracy of
the map was estimated to be 93%. More details on how this number

was estimated are provided in the methodology section.

3.3 | Percentage of agricultural area by field size

For better presentation of the results, we translated area proportions
to area percentages. Figure 6 provides the results of the agricultural
area estimates by field size at global and continental levels. These
results confirm that very small fields sizes have a substantial share in
the total agriculture of Asia and Africa while large fields clearly dom-
inate in Australia and North and South America. Medium field sizes
have the same percentage as large fields for European countries,
which is mainly due to inclusion of post-Soviet countries such as
Ukraine and Russia.

Figure 7 shows the cropland area percentages for selected coun-
tries, sorted by size. Kazakhstan is the only country with a huge
share of very large fields. In general, large fields dominate in post-
Soviet Union countries, in the USA, Brazil, Australia, Argentina,
Canada, and South Africa. As mentioned already, countries in Central
and Western Europe have medium field sizes. Countries such as
India, China, Nigeria, Ethiopia, Tanzania, Indonesia, and Pakistan are
characterized by dominant smallholder farms or family farms.

The results of all the calculations are provided in the Supporting
information (Table S3).

34 | Comparison with the US field map

We compared the field map for the USA (Yan & Roy, 2016) with the
dominant field sizes estimated in this study given the set of caveats
outlined in the methodology. The overall agreement between the
two data sets is 66.0% and 92.2% if we assume that fields on the
US fields map contain smaller fields delineated by tiny paths. Sup-
porting information Table S4 contains a confusion matrix between
the US field map and the crowdsourced data. It demonstrates where
there is confusion, for example large fields in the US field map con-
tain a few medium fields and very large fields consist of large fields.

The highest “wall-to-wall” agreement is for large fields.

3.5 | Comparison of the results with other
estimates

Finally, we compared our results with other estimates in the litera-
ture. However, to compare these estimates with our results, we con-
sider that a smallholder farm may include many very small fields
with an area of <2 ha and a few small fields. Thus, according to our
results, smallholder farms occupy a maximum of 40% of total agricul-
tural area, which is considerably larger than the figure of 12%
reported in Lowder et al. (2016). The share of smallholder farms is
much higher in Asia (~70%) and Africa (up to ~74%), which is consid-
erably higher that estimates provided in Wu et al. (2018, fig 2C),
based on the same data as that used by Lowder et al. (2016). In con-
trast, our results are smaller than the estimate of 60% reported in
Cui et al. (2018) but the latter figure cannot be traced to the original
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cited source so there is huge uncertainty around the veracity of this
figure. Our results are closest to the estimate of 24% provided by
Ricciardi et al. (2018), but this figure is only based on data from 55
countries and the definition of agricultural land does not include per-

manent pastures while our definition does.

4 | DISCUSSION

The results from this paper make a significant contribution to the
current knowledge on the spatial distribution of different field sizes
globally. First, the results are independent from FAO census data
and are not related to household surveys. Secondly, the data are
more detailed and spatially denser than the previously collected data
set on field sizes (Fritz et al., 2015), with additional temporal infor-
mation. Thirdly, we have considerably improved the quality of the
data collected by providing detailed guidelines to the participants,
area measuring tools, multiple classifications per sample site, near
real-time feedback, and ranking based on the quality performance of
each participant.

The global field size data set presented in this study can be
considered as a fundamental benchmark for the distribution of
field sizes. It could be used to expand the research study under-
taken by Samberg et al. (2016) to the global level as well as
enhancing the work on food and nutrient security (Herrero et al.,
2017). Since we recorded the dates of the underlying satellite
images (Supporting information Figure S2) used in the visual inter-
pretation, this data set may serve as training data for automated
classification of field size from remote sensing (although only for
field size categories introduced in this study). The temporal refer-
ence is crucial in mapping fields as their shape and size change
over time due to different socio-economic factors (Yan & Roy,
2016). Only in the areas with very fragmented or hilly landscapes
do field sizes remain small or very small over time, for example,
in the mountain region of Italy, the south of China. Additionally,
the data set could also guide the choice of which sensor to use
for agricultural monitoring and crop type classification, for exam-
ple, for heterogeneous regions and regions with very small fields,
there is a need for a finer resolution sensor such as Sentinel-2
data at a 10 m resolution.
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By interpolating the global field size data set using a method
more appropriately suited to the data set, we produced a better glo-
bal field size map than the previous version (Fritz et al., 2015). This
map could be used as an input layer to global land use models or
global integrated assessment models, for example, the EPIC (Environ-
mental Policy Integrated Model) or GLOBIOM models (Havlik et al.,
2014). To improve the spatial disaggregation of cropland types, this
field size layer could also be used as a covariate in the Spatial Pro-
duction Allocation Model (SPAM) (You et al., 2014).

This study has also addressed the question of what proportion of
agricultural area different field sizes occupy at the global, continental,
and country level. Our findings confirm that small fields have a sub-
stantial percentage at the global level: very small fields with an area
<0.64 ha occupy 23.23% while small fields (with an area between
0.64 and 2.56 ha) occupy 14.47% of total agricultural areas (or 40%
in total if we count the bias of 2.5%). Although the comparison with
the US field map (Yan & Roy, 2016) showed a 92.2% agreement with
the crowdsourced data set, there are no other studies that have cal-
culated the percentage of field sizes at the global level. There are a
few studies on the distribution and percentage of different farm sizes
but field size and farm size are not the same thing as discussed in the
introduction. Moreover, farm sizes cannot be defined by taking only
the area of land owned into account (Graeub et al., 2016), as this var-
ies between country. Nevertheless, FAO defines smallholder farms as
farms with agricultural areas of <2 ha. Reports on the percentage of
smallholder farms in total agricultural areas varie considerably, for
example, 12% in Lowder et al. (2016) up to 60% in Cui et al. (2018).
Moreover, Lowder et al. (2016) include permanent pastures in their
estimates, as we do, while Ricciardi et al. (2018) do not, yet report an
estimate of 24% smallholder farms. However, we expect that non-
permanent pastures will have a rather small share in our estimates of
area proportions. We did not look at this particular aspect in this
study because it would have complicated the task undertaken by the
crowd and, consequently, would have increased the uncertainties in
our results. If there were an accurate global layer of cropland and
permanent pastures, separated from each other, we could have
excluded non-permanent pastures from our calculations and could
have estimated area proportions for croplands, for permanent pas-
and for with permanent pastures.

tures, croplands together
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Migration and its Impact on Poverty in Assam: A Study

Diganta Kalita

Introduction:

Migration can be defined as the movement of people or individual from one place to
another. Migration both internal and external is a universal phenomenon in human society.
Different studies have been taken place across the world to identify the attributes of migration.
Migration is a multidimensional phenomenon which includes a wide range of economic, social,
political or environmental factors. Along with these ‘push’ and ‘pull’ factors drive migration.
Push factors include drought, famine, lack of job, over population etc. and pull factors are a
chance of a better job, better education, and a better standard of living. Migration is one of the
basic components of population change. Migration has been taking place since time immemorial.
It is a buproduct of the natural human instinct of people to move from one place to another due
to in search of better life to get rid of intense poverty, to look for employment and to end up
poor economic condition.

The issue of migration is one of the core issues in India in general and particular in
Assam since independence of India. It was also the core issue behind the historical Assam
movement in the latter decades of the twentieth century led by the leading students organization
of the state. The tremendous influx of migrants from different part of our country as well as
from other neighboring countries left a grappling with the massive problem of population
explosion and has put enormous pressure on the socio economic development of the state.
Along with population explosion migration leads lots of problems such as density of demographic
composition, outbreak of insurgency, cultural —political insecurity, linguistic insecurity etc.
but what is does the most harmful is its impact over poverty.

Objectives of the paper: The objectives of this paper are
1. To examine the migration problem in Assam.
2. To examine the impact of migration on poverty in Assam
3. To suggest some necessary action to solve this problem

Methodology:

This paper is mainly based on secondary data. The research has used available literature
on migration, poverty and other relevant concepts. It has relied upon books, articles from journals,
news paper reports, government and non government publicities and other agencies.

Migration, Population growth and Poverty in Assam:

Migration, population growth and poverty are three interrelated concepts. Migration is
one of the core drivers of population growth. Population growth is one of the major causes of
poverty. Thus, poverty is an indirect but core result of migration.
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ABSTRACT

The present paper tries to throw some light on the origin of Tai-Phake community living in
selected pockets of Assam and deal with the change in life and culture of Tai-Phake community
of Namphake village. The Tai-Phake people were originally from the Hu-kwang valley of
Myanmar. They migrated in and around 1775 from Hu-Kwang valley to Assam in search of
better life. To sustain their lives the people settled around the river side because of availability of
water for various works. Water also helps them for cultivation of crops i.e. agriculture, which
was their main occupation. The river plays an important role in the Tai-Phake community of
Namphake village. The process of modernization is observed with the help of comparison in
lifestyle, food, traditional practices among the older generation and new generation. Many of the
festivals have vanished because of the irregular practices. There is influence in the language of
the Tai-Phake community because of acculturation with different culture like the Assamese,
Bengali etc. Monastery was considered to be the place where people worship, cultural gathering
and educational hub but in the present period it is used only for worshipping and considered as a
tourist hub. The people of Namphake village has tried to hold on to their original customs and
beliefs and has preserved it by arranging evening classes of tai languages for the people, wearing
traditional dresses during festival and marriage festivals and marriages. Conclusions are drawn

based on the analysis of the collected information during the survey time.

Key Words: Tai-Phake, Cultural Acculturation, Namphake village
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Development: A Case Study of Assam
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Abstract: Existing gap between urban and rural process of growth and change necessitates development
decentralization as like the political decentralization in India, Factual development is related to all the people of
rural and urban areas. Economists accepted the same and argued in favour of capability enhancement of rural
people for balanced economic development.

MGNREGA (Mahatma Gandhi National Rural Employment Guarantee Act) is one of the flagship programmes of
government of India implemented in the year 2005, By the very nature of the act, it has been active in each and
every rural corners of the country. Rural unskilled people are entitled to minimum 100 days of work in a year.
With different scheduled works and convergent approaches of MGNREGA, the process of rural development is
now disseminated in the hands of participants, Taking 100 sample MGNREGA workers and same number of non
MGNREGA workers (with same cconomic status) of Assam state (during June to September, 2018) we observed
the situation- whether MGNREGA has promoted peoples’ participation in development and actually decentralized
the process of development, With these prime objectives of research we collected empirical information regarding
MGNREGA workers (Experimental Group/EG) from 10 numbers of different MGNREGA work sites (located in
different panchyats) of Assam. Similarly, information for non MGNREGA workers (Control Group/CG) is
collected from the respective panchyats from where the MGNREGA work sights are chosen for data collection.
Both MGNREGA and non MGNREGA workers are belonging to similar economic standard especially with
respect basic economic necessities of living.

Taking four matching covariates (Age, educational qualification, marital status and family type) and variables
(peoples’ participation and decentralization of development) of study we applied PSM technique of research, Out
of total 200 sample units of research 146 units are exactly matched and accordingly impacts on peoples’
participation and decentralization of development through MGNREGA are analyzed in the paper. Matching
propensity score lies between 0.38 to 0.63 ranges, *Peoples’ participation in development and decentralization of
development has increased in the current period’ is the single hypothesis created to verify during the course of our
study. Using SPSS we analyzed the problem and found positive peoples’ participation and development
decentralization under MGNREGA in the state of Assam.,

Keywords: Decentralization, Development, Impact, Peoples” Participation, MGNREGA ctc.
1. INTRODUCTION

Looking into the long existing gap between urban and rural process of growth and change, it is now considered that
development decentralization is necessary in Indin. Right development is accepted as related to all including the people of
rural and urban arcas. Prof. A.K. Sen (1980) accepted the same and argued in favour of capability enhancement of rural
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Abstract

The understanding of surface urban heat island pattern above Dibrugarh City has been studied through in situ observation
using non-contact infrared thermometer for a period of 4 months by covering 16 selected locations. The chosen locations
envelop both urban and suburban sites. The study draws attention to urban hot spots toward the central part of the city all
through the different months in addition to the seasons, owing to heat retention supported by the built environment with fewer
vegetation cover. Seasonally winter uncovered utmost variability of LST indicated by higher CV value. The core locations/
sites witnessed a least amount of variability and continuity of higher LST throughout the learning months. At diurnal pattern,
LST designated a sharp decrease from morning to afternoon period through winter months, while contrastingly summer
months witnessed a sharp fall of LST from afternoon to night period. Among all the surfaces, asphalt pavement noticed
maximum surface temperature with maximum variability in both diurnal and temporal scales. Maximum assimilation with
fewer albedo of asphalt surface along with drier soil and grass comes across maximum LST in the internal part of the city.
In addition, traffic, pollution and anthropogenic heat emission supported warmer surface temperature of asphalt, grass and
bare soil, which on the whole put into the growth of higher surface heat. The stronger affirmative correlation coefficient amid
the temperature of different surfaces with air temperature and comparatively weaker unconstructive correlation with relative
humidity witnessed the dominant role of air temperature on overall surface urban heat island process.

Keywords LST - Diurnal scale - Variability - Surface temperature - Intensity

Introduction is a happening in which urban air temperature is compara-

tively higher than the adjoining rustic air temperature (Choi

Land surface temperature (LST) and its diurnal variation are
crucial for the physical, chemical and biological processes
of Earth. Climate-related studies were carried out to assess
the environmental conditions and management practices on
Earth surfaces, and their surrounding atmosphere requires
LST information on a useful scale (Becker and Li 1993).
Urbanization is a driver which brings a noticeable change
in the natural surface of the Earth, and the natural surface
is converted from bare soil or green area to the newly built
surface (e.g., asphalt, stone, metal, concrete, etc.), thereby
causing a change in the land cover. An urban heat island

< Rituraj Neog
rituraj.neog08 @ gamil.com

Center for Studies in Geography, Dibrugarh University,
Dibrugarh, India

et al. 2014). Urban heat island intensity is mainly restricted
by synthetic constructions in the urban environment as a
consequence of extensive urbanization and industrializa-
tion (Oke 1973; Voogt and Oke 2003). Increased thermal
capacity and relatively lower potentiality of evapotranspira-
tion together with artificial temperature intensify the proce-
dure of heat island intensity (Roth et al. 1989). Moreover,
urban heat island consequences can as well be connected to
climate strictures (Sundborg 1950; Chandler 1965; Unger
et al. 2001). Further, skyscraping buildings and narrow
roads reduce horizontal airflow (Liu and Zhang 2011). The
unfavorable consequence of UHI is intense urban climate
and thermal uneasiness (Almusaed 2011), rising utilization
of power (Akbari and Konopacki 1998) and increasing per
head water consumption, particularly during summer sea-
son (Guhathakurta and Gober 2007). It also leads to cool
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ABSTRACT

Damping off is a serious disease of brinjal which leads to the decay of germinating seeds, seedling and limit their
production in nurseries and fields. The present investigation was carried out the effect of aqueous extracts of two
botanical extracts viz. Allium sativum and Allamanda cathertica against damping-off disease on the three different
varieties of brinjal i.e Pusa Purple, Pusa Purple Long and Pusa Purple Round in the shade-net nursery. Seed
treatment with Allium sativum and Allamanda cathertica were evaluated against damping-off, seed germination
and growth characters of brinjal seedlings. Both the treatments significantly reduced per cent damping-off of these
three varieties of brinjal over control. The highest seed germination was recorded in Pusa Purple Round (88.33%)

the Allamanda cathertica extract showed 86.66,
Pusa Purple Long variety, respectively.

followed by Pusa Purple (86.33%) and Pusa Purple Long (80.33%) after seed treatment with Allium sativuny, while
84.33 and 73 per cent on Pusa Purple Round, Pusa Purple and

KEYWORDS: Brinial, aqueous extracts, damping-off, seed treatment.

INTRODUCTION

Brinjal (Solanum melongena L.) is an important
vegetable crop grown in Assam. It is grown round the
year both as winter and summer crops. The soil-borne
pathogens are the most dangerous diseases infecting
worldwide crop plants since they attack different plant
species. Some species of fungi such as Fusarium
oxysporum, Rhizoctonia solani and Phomopsis vexans
are known for causing damping-off disease for many
economically important crops. Among the various
diseases that attack brinjal plant damping-off is the most
destructive one. Damping-off has been found to affect
80-100% of seedlings in nurseries of various crops
(Agrios, 2005). Damping-off’ mainly affects plants prior
to seed germination and throughout the seedling stage
(Agrios, 1997). Crop losses due to damping-off’ disease
vary from place to place. There are several methods
applicable for controlling damping-off disease. Use of
botanicals instead of chemical fungicides is one of the
recent approaches for plant disease control, as fungicides
may cause health hazard and may directly incréase
environmental pollution. However some research works
has been found in controlling wide range of seed borne

pathogens by different botanicals (Hawlader, 2003;

Hossain ef al., 2005; Choudhury, 2005 and Islam ef al.,
2006) and very few research have been performed to
evaluate the efficacy of botanicals against soil borne

pathogens in field level (Monaim er al., 2011). In this
context, the present study was designed to evaluate the
efficacy of two plants extracts as a seed treating agent
against the pathogens to control damping-off disease of
brinjal.

MATERIALS AND METHODS

Three brinjal varieties viz. Pusa Purple, Pusa Purple
Long and Pusa Purple Round selected for the study were
collected from farmer’s storages of Goalpara district,
Assam. Two plants species namely Allium sativien and
Allamanda catheriica were collected and washed first in
tap water and then in distilled water. 100 grams of fresh
sample was chopped and then crushed in a surface
sterilized pestle and mortar by adding 100 ml sterile
water (1:1w/v). The extracts were filtered through two
layers of muslin cloth and then finally filtrate through
what- man filter paper-No. 1. For getting 15% ratio 85 ml
distilled water was added with 15 ml plant extract. Seeds
were treated by dipping separately in extracts for 30
minutes. Then the excess extract was drained off and
treated seeds were kept in blotting paper to remove
excess moisture from seed surface and dry in the open
air. Then the seeds were sown in the pot at the rate of
100 seeds/pot. Observations were recorded on seed
germination, percent damping-off, seedling height, shoot
length, root length, fresh shoot weight, fresh root weight,
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UNDER GREEN HOUSE CONDITION
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ABSTRACT

*Brinjal (Solanum melongena L.) is an important vegetable crop in India. This crop is affected by many diseases. Among
them wilt disease is one of the most common diseases of brinjal caused by Fusarium oxysporum; a soil borne fungus. The
present investigation therefore was carried out to evaluate the effects of fungicides, bioagent and plant extracts, against
this pathogen. Two fungicides (Bavistin and Mancozeb) one bio-agent (Trichoderma viride) and two plant extracts (Allium
sativum and Allamanda cathertica) were tested against the disease in in vivo condition. Among the treatments applied in the
presents experiments, Bavistin, Mancozeb and Trichoderma viride showed 100 percent reduction of wilt disease in all the
three varieties; while Allium sativum and Allamanda cathertica extracts showed (V,= 81.2, V,= 69.8, V,= 76.8)% and
(V,= 62.4,V,= 39.7,V,= 53.7) percent reduction respectively over control.

Keywords: Wilt, Brinjal, Fungicides, Bioagent, Plant extracts.

1. INTRODUCTION 2. MATERIAL AND METHODS

Brinjal (Solanum melongena L.) belongs to the family
solanaceae is one of the most popular vegetables in
India. It is commonly called egg plant. In India brinjal is
consumed as cooked vegetable in various ways. It has
snutritive value in human diet, because it contains about
1.4 g proteins, 4.0 g carbohydrate, 0.3 g fat, 18 mg
calcium, 2.0 mg potassium and 0.9 mg iron per 100 gof
edible portion. It also provides vitamins A, B and C [1].
Besides having nutritive value, it also possesses
medicinal properties. The white type brinjal is said to be
good for diabetic patients [2]. The seeds of brinjal are
used as-a stimulant [3]. Among the different diseases
that attack eggplant wilt is one of them caused by
Fusarium oxysporum has become a major disease causing
significant reduction in yield [4]. The wilt of eggplant is
characterized by yellowing of foliage drooping of apical
shoot to ultimate death of whole plant. This soil
inhabiting fungus colonizes the senescing tissues of the
diseased plant and may survive in the soil for many years
[S]. Indiscriminate use of pesticide has led to serious
senvironmental threat. Hence, the present study was
undertaken to evaluate the efficacy of fungicides, bio-
agent; and plant extracts against the pathogen to manage
the disease.

2.1. Preparation of pot

Earthen pots (30 cm in diameter and 45§ cm in height)
were washed with sterilized water followed by 70
percent alcohol. Garden soils were collected broken
into powdery form and removed root bits and other
foreign materials. The soil was mixed with decomposed
cow dung and sand in a ratio of 2:1:1 and sieved
through 4 mm sieve and sterilized in an autoclaves at 15§
Ib/inch’ pressure for one hour for three successive
days.

2.2, Inoculation of Fusarium oxysporum

Brinjal Seeds (cv. Pusa Kranti, Pusa Purple Oval and
Pusa Purple Long) were collected from the central seed
godown, Department of Agriculture, Government of
Assam, Guwahati. Seeds were surface sterilized by
dipping them in 10% sodium hypo chloride sep:u-atel'y
for 1 min. followed by 70% alcohol for 30 second and
finally they were washed several times with sterile
distilled water. They were allowed to grow on sterilized
sand in earthen flat pots. One month old healthy
seedlings were selected to receive treatment with F.
oxysporum f. sp. melongenae. All the seedlings except the
control were treated with F. oxpsporum f.sp melongenae.
Two hundred ml of sterile 7 days old PDB culture @
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SEALTY,

& %
&

WANAL g
Vol
ﬁ\hru meW

=t

Indian Journal of Public Health Research & Development

Institute of Medico-Legal Publications
Unit No. 1704, Logix Office Tower, Sector- 32, Noida - 201 301 (Uttar Pradesh) India, Tel. 0120- 429 4013
Mobile: +91-9971888542, E-mail: editor.ijphrd(@gmail.com, Website: www.im!p.in

No9041/1JPHRD/2020 05-01-2020

To,
Dr. Trailokya Deka,
Assstant Professor

Deptt. of Economics, B. P. Chaliha College,
Nagarbera, Kamrup (Assam)

Dear author/s

[ have pleasure to inform you that your following Original Article has been accepted for publication in Indian Journal
of Public Health Research and Development

E-waste: The Serious Health Hazard
Trailokya Deka

Assistant Professor, Deptt. of Economics, B. P. Chaliha College. Nagarbera, Kamrup (Assam)
E-mail: trailokyadeka/@ymail.com

[t will be published in Volume 11, No 1, January 2020 issue. It is further mentioned for your information that our
journal is a double-blind peer reviewed indexed intemational journal. It is covered by Index Copernicus (Poland),
Indian Citation index, Google Scholar, CINAHL, EBSCOhost (USA), EMBASE (Scopus) and many other
international databases. The journal is now part of CSIR. DST and UGC consortia. The Journal is index with Scopus
and fulfills MCI Critersa as per MC circular dated 03/092015.

With regards

Yours sincerely



BIODIVERSITAS
Volume 22, Number 4, April 2021
Pages: 2019-2031

ISSN: 1412-033X
E-ISSN: 2085-4722
DOI: 10.13057/biodiv/d220451

Compendium of plants used for preparation of traditional alcoholic
beverages by four major ethnic communities of Assam, northeast India

DIPANKAR BORAH"", TRIDIP GOGOI? JINTU SARMA?, PUNAM JYOTI BORAH*, BICHITRA GOHAINS,
CHIRANJIB MILI’, ANKUR UPADHYAYA?, JENIMA BASUMATARY?, KASTURI NEOG?,
TONLONG WANGPAN?®, SUMPAM TANGJANG?

'Department of Botany, Goalpara College. Goalpara-783101, Assam, India. Yemail: dipankar.borah@goalparacollege.ac.in
2Likson Bohupathar, Badulipar. Golaghat 785611, Assam, India
3Department of Botany, Guwahati College. Guwahati 781021, Assam, India
“Department of Botany, Cotton University. Guwahati 781001, Assam, India
SDepartment of Botany, Rajiv Gandhi University. Rono Hills, Doimukh 791112, Arunachal Pradesh, India
®Department of Botany, BP Chaliha College. Nagarbera 781127, Assam, India

Manuscript received: 1 March 2021. Revision accepted: 27 March 2021.

Abstract. Borah D, Gogoi T, Sarma J, Borah PJ, Gohain B, Mili C, Upadhyaya A, Basumatary J, Neog K, Wangpan T, Tangjang S.
2021. Compendium of plants used for preparation of traditional alcoholic beverages by different major ethnic communities of Assam,
Northeast India. Biodiversitas 22: 2019-2031. This paper deals with the ethnobotanical research on the preparation of traditional
alcoholic beverages by Ahom, Bodo, Karbi and Mishing ethnic communities of Assam, India. Along with the information on
preparation, the plant species associated with the preparation of alcoholic beverages are also recorded. Field investigations were
conducted to cover 32 villages of six districts of Assam, India. The data was generated from 202 respondents using participatory rural
appraisal tools including semi-structured questionnaires and personal interviews. The plant species were collected, identified and
submitted in the Herbarium of Rajiv Gandhi University, Arunachal Pradesh, India. The study recorded 129 plants falling under 107
genera and 54 families which are exclusively used for the preparation of alcoholic beverages by the studied communities. The study
confirmed that the association of traditional alcoholic beverages with their rich indigenous knowledge.. The finding also revealed varied
forms of protocol followed by these tribes to prepare traditional liquors and the starter cakes for brewing of alcohol were prepared
locally. However, the Mishing tribe was known to prepare unique rice beer known as Po:ro apong, as the preparation technique and
extraction process of this liquor was slightly different. Distillation of alcohol was also observed in all the communities except the Ahom.
The rich traditional knowledge of brewing alcohol and the plant species used in the process were worth documenting considering the on-

going alteration of traditional society with the modernization.

Keywords: Alcoholic beverage, ethnobotany, Northeast India, traditional knowledge, tribal society

INTRODUCTION

Fermentation and fermented beverages have always
been an integral part to human cultures and traditions since
ancient times (Alan 1997). The beer is supposed to have
originated in Sumeria before 7000 B.C. (Demain et al.
1998). Traditionally prepared fermented beverages have
always been associated with the values and survival of the
tribes throughout the world since the dawn of civilization
(Alan 1997). It is assumed that the preparation of
traditional wine, beer and their varieties in consumption
may have probably emerged due to the varied climatic
conditions and was heavily dependent on the availability
and utilization of locally available natural resources (Roy et
al. 2004). The fermented rice beverages of the tribal people
are prepared using various plants which are known to
possess numerous medicinal properties. It has been
reported that the phytochemical components present in
these plant species proved to have remarkable therapeutic
potential when used alone or in combinations (Prakash et
al. 2004; Bhuyan and Baishya 2013). These forms of
traditional alcoholic beverages have a considerable impact

on health care and provide health benefits of preventing
and treating gastrointestinal diseases along with certain
physiological disorders (Nath et al. 2019) such as insomnia,
headache, diarrhea, body ache and inflammation of body
parts, expelling worms along with the treatment of cholera
and urinary problems (Samati et al. 2007; Deka and Sarma
2010; Nath et al. 2019). Several reports from different parts
of Northeast India have also been claimed the presence of
nutritional as well as antioxidant properties in rice beer
samples which is due to the presence of compounds such as
phenolic acids, polyphenols, and flavonoids (Nath et al.
2019).

Assam is home to diverse ethnic communities and tribal
groups, mostly of Mongoloid origin, such as 4hom, Rabha,
Deori, Tiwa, Bodo, Karbi, Mishing, Sonowal Kachari, etc.
(Sharma 2017). These communities have been preparing
and consuming traditional rice beer for about 2500 years
and possess a good deal of knowledge about fermented
food products (Tamang 2010). As such, a variety of cereal-
based alcoholic beverages are prepared and consumed by
these communities during many occasions such as ritual
ceremonies, marriages and merry-making, festivals and
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The Wretched of the Dickens: Deconstructing
race-relations in Paul Beatty’s The Sellout

U Dr. Debajyoti Biswas

Assistant Professor, Department of English, Bodoland University, Kokrajhar.
U Arun Sarkar

Assistant Professor, Department of English, B P Chaliha College, Nagarbera.

Abstract: The construction of the idea of a race and racial
prejudice has long been seen as detrimental to a progressive society.
Racial stereotyping and domination of “inferior race” within the
matrix of racial classification have led to violent atrocities around
the world. In recent times the protest campaign #BlackLivesMatter
after the killing of George Floyd in the USA once again brought to
fore how structural discrimination can exist in a society which was
founded on the ideals of Equality, Justice and Fraternity. Floyd's
lynching was not an isolated incident in the history of America, as
there have been regular occurrences and practice of racial
discrimination in the most advanced societies. Whereas social
activists continue to protest against such atrocities, the creative
writers are also registering their protest through literary works.
Paul Beatty's fiction The Sellout has addressed this racial issue
very conspicuously through the use of satire, irony and dark humour.
This paper aims to read this novel within the theoretical framework
of “Critical Race Theory” to argue that the so-called legal social
agencies which promise to ensure justice to one and all are in fact
hegemonic entities controlled by white-supremacist capitalist forces.
The paper examines this thesis by bringing in incidents depicted in
the novel alongside the socio-historical episodes of racial
discrimination as recorded in other literary and critical works.

Keywords: Critical Race Theory, Black Lives Matter, Racial
Discrimination, The Sellout, Slavery.
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The Sellout is Paul Beatty’s fourth novel that deals with the issues of racial inequality in
terms of economy, social privilege and position. The judges of the Booker Prize award committee
rightly dubbed it “a novel for our times” (Meier 2016). In one of his interviews Paul Beatty has
refused to acknowledge his fictional work The Sellout as a satire because he believes that it
may belittle the seriousness of what he actually wants to address (Tripathi 2017). He rather
treats the text as a ‘counterpoint’ to the racial béte noire that has enveloped most of the political
world for quite some time now. Beatty acknowledges that the novel maintains the tone and
language one finds in most of his other works; however those have not been considered as
satire yet (Tripathi 2017). In spite of his disavowal to brand it as a satire, most reviews around
the world have labelled The Sellout as one. This is perhaps because the term has a wider
connotation and may subsume the seriousness of the author’s intent and furthermore his
eloquence and style have also been considered to be at par with the satire and realism that
permeate the works of Jonathan Swift and Mark Twain respectively (Russell 2016; McMurtrie
2015). Indeed the satire is so pungent that it can hardly escape being noticed. The self-inflicting
humour in the novel exudes from the lived experience of racial discrimination and segregation
that haunts the lives of the racial ‘other’ in American society. Therefore the invective humour
is dipped in the poignant and painful experience of being a non-white in an all-white world. This
white/black binary has been repeatedly used as a trope throughout the novel to show the persisting
agony and frustration that belie the smoke wall of the American Dream.

Beatty is not the first black author to have shared the experience of racial discrimination
through fictional work. However his approach is quite distinct from his predecessors in many
ways. The early African-American writers like Olaudah Equiano, William Wells Brown, Frederick
Douglass, Sojourner Truth, Solomon Northup and many more shared their experience of slavery
either through autobiographical works or through fictional narratives in the early nineteenth
century America. These works were marked by a tone of anguish, simplicity, helplessness and
pathos in the backdrop of slavery and American Civil War. The twentieth century writers like
Alice Walker, W.E.B. Du Bois, Zora Neale Hurston, Ralph Ellison, James Baldwin and Richard
Wright continued the tradition of narrating the inter and intra-racial experience of the African-
Americans through their polished fictional narratives and non-fictional works. These later writers
are acclaimed for their experiment with narrative technique, technical acumen, narrative skill
and undaunted voice against racial oppression. Beatty’s work is a rich addition to this vast
gamut of literary tradition that exposes the centuries of atrocities committed against the coloured
people in the United States of America. Beatty’s stark realism and blunt exposure of the
predominating structures of racial discrimination in American society are unequivocally lauded
by critics and peers alike. Beatty exposes the hypocrisy of white racist Americans that seek to
promote the Western Anglo-Saxon Protestant hegemony (WASP) and calls a lie a lie to the
racist right-wing forces who think America is only for the whites. Bonbon, the protagonist,
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sarcastically explains that Obama’s ascendency into the position of the president twice does
not mean anything nor does it prove the eradication of racial feelings- “And like the black
president, you would think that after two terms of looking at a dude in a suit deliver the State of
the Union address, you’d get used to square watermelons, but somehow you never do” (Beatty
2016, 63). In fact Obama’s choice of racial identity in census as ‘black’ became the matter of
much criticism where his detractors accused him of disowning his white mother (Citrin et. al.
2014). It was believed that Obama’s win is a defeat of racism in America. However, Beatty
was critical of such an opinion and by the time Obama’s term was over, Beatty was done with
his novel that let the cat out of the bag.

In the recent times when hate crimes had resurged with the coming of Trump into power,
Beatty’s work can help us to rethink the deep-rooted psyche of racial prejudice and discrimination
that prevail in the American society. After the cold-blooded murder of George Floyd (Philimon
2020), many more videos of racial atrocities (Evelyn 2020) and human rights violation against the
Blacks have resurfaced that call into question the very foundation of Equality, Liberty and Justice
in American society. It is within this rubric of Critical Race Theory (CRT) that Paul Beatty’s The
Sellout can be read as a response to the social anathema of racial discrimination. Critical Race
Theory is an emerging field of inquiry that investigates the lopsided inter-racial relationship wherein
the ‘subtler forms of racism’ are examined critically (Delgado & Stefancic 2016, 4). To quote
Delgado and Stefancic, “critical race theory questions the very foundations of liberal order, including
equality theory, legal reasoning, Enlightenment rationalism, and neutral principles of constitutional
law” (Delgado & Stefancic 2016, 3). Precisely the racial discrimination that is embedded in the
American society is being denuded by Paul Beatty in his novel. The narrator in this regard states,

1 didn't always feel this way. Growing up I used to think all of
black America’s problems could be solved if only we had a motto.

A pithy Liberte, egalite, fraternite we could post over squeaky
wrought-iron gateways, embroider onto kitchen wall hangings
and ceremonial bunting. (Beatty 2016, 10)

It is this illusion which the narrator busts throughout the narrative by exposing the hypocrisy
and structural discrimination in the American society. The novel starts with a prologue where
the narrator/protagonist (Bonbon) informs us about his present plight of being indicted for slave
owning and segregation. The ‘black Judge’ inquires of him, “how it is that in this day and age a
black man can violate the hallowed principles of the Thirteenth Amendment by owning a slave”
and how could he “wilfully ignore the Fourteenth Amendment and argue that sometimes
segregation brings people together” (Beatty 2016, 23). In principle although these amendments
were introduced in nineteenth century to ensure abolition of slavery and right to life, liberty and
property of all US citizens, nevertheless structural discrimination and segregation in various
forms continues to persist. This discrimination, in the past, had been promoted by political
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intellectuals who argued that the Africans are racially inferior to the whites according to the

hierarchical paradigm of scala naturae (Wade 2020). The following excerpt elicits more

information on the construction of race identity in America:
Although legal slavery in the United States ended in 1865 with
the passage of the Thirteenth Amendment to the Constitution,
the ideology of race continued as a new and major form of social
differentiation in both American and British society. The Black
codes of the 1860s and the Jim Crow laws of the 1890s were
passed in the United States to legitimate the social philosophy of
racism. More laws were enacted to prevent intermarriage and
intermating, and the segregation of public facilities was
established by law, especially in the South. The country’s low-
paying, dirty, and demeaning jobs were relegated to “the Negro,”
as he was seen fit for only such tasks. Supreme Court decisions,
such as the Dred Scott case of 1857, made clear that Negroes
were not and could not be citizens of the United States. They
were to be excluded from the social community of whites but not
from the production of their wealth. The Supreme Court decision
in Plessy v. Ferguson (1896), which permitted “separate but
equal” facilities, guaranteed that the racial worldview, with its
elements of separateness and exaggerated difference, would
continue to flourish. (Wade 2020)

Therefore the discrimination and subjugation of the Blacks, which was stark and overt
prior to the amendment, became embedded into the racial consciousness of the whites which
fanned racism in covert ways. Beatty’s contention is to expose the hypocrisy of American
society that promotes “rhetoric over reality” (Beatty 2016, 22). Through his narrator, Beatty
attempts to call off the bluff about equality and justice as Delgado and Stefancic point out with
relation to Critical Race Theory that, “most would agree that our system of white-over-colour
ascendency serves important purposes, both psychic and material, for dominant groups”
(Delgado & Stefancic2016, 7). Therefore the equality which the American Constitution seeks
to promote overlooks the historical wrongs and its practical consequences that already have
unequal citizens. How far the rights of the coloured people are protected and privileged is a
matter of question even today when protesters have to come to streets to remind us that ‘black
lives matter’. Critical Race Theory employs a phrase- “interest convergence” (ibid 8) -to point
a new dimension where sometimes the “triumph of civil rights litigation” is actually the by-
product of the “self-interest of elite whites” rather than the actual desire to help the black. This
is why the narrator in The Sellout mockingly disparages the belief of the black Judge:
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He wants to believe that Shakespeare wrote all those books, that
Lincoln fought the Civil War to free the slaves and the United
States fought World War II to rescue the Jews and keep the world
safe for democracy, that Jesus and the double feature are coming
back. (Beatty 2016, 23)

A section of Blacks, like the judge and narrator’s father (A social scientist and a negro-
whisperer), seem to be living in a make-believe world where theories are propounded to validate
human action and not vice-versa. In the same context one can understand America’s engagement
in Vietnam, Korea, Iraq or Afghanistan. The frontiers of American imperialism and capitalist
order are now being pushed and promoted by successive American governments under the
camouflaged identity of being a world saviour. One finds that the name of the city of Dickens
in the outskirts of Los Angeles, a once segregated area for Blacks, started disappearing in a
non-segregated America suddenly. The narrator does not ascribe this erasure of name as a
pro-black measure, but as the consequence of the interest of the rising class of affluent
Americans:

It was a part of a blatant conspiracy by the surrounding,
increasingly affluent, two-car-garage communities to keep their
property values up and blood pressure down. When the housing
boom hit in the early part of the century, many moderate-income
neighbourhoods in Los Angeles County underwent real Estate
makeovers. (Beatty 2016, 57)

The reason behind the disappearance of the name of Dickens is not apparent; however
the ghetto had been infamous for high crime rates and segregated population, affecting the
property rates of nearby areas. Therefore the disappearance of the name does not mean the
disappearance of the community or the removal of segregation. The disappearance of the
infamous city has more to do with the capitalist agenda than any philanthropic mission. The
narrator therefore decides to reinstate the name in the city map and reclaim the identity of the
ghettoised black Dickensians. Moreover he also accepts the indenture of another black named
Hominy Jenkins, who feels grateful to the former for saving his life (ibid 74). It is through
Hominy the novelist ironically recreates the centuries of atrocities that have subjugated the
blacks to passive submission and acceptance of their fate. Hominy is portrayed as a representative
of those racial stereotypes who are considered to be happy and content in their servitude
towards their “massa”(Master)- a lingering image that is used to reinstate that America cannot
blanket their past sins of racial atrocities. As a child artist Hominy acted in the Little Rascal
that went on to become a successful but highly controversial series because of racial stereotype
projections. And since Dickens disappeared, Hominy feels that his identity has lost as well-

9999

“’Why, massa? Because when Dickens disappeard, [ disappeared. [ don’t get fan mail anymore
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(ibid 77) If we analyse this through the lens of Critical Race Theory, we will see that the “social
construction” thesis explains the projection of racial stereotypes in media and literature as a
mechanism to subjugate a community (Baker 1970). It states that “race and races are products
of social thought and relations. Not objective, inherent, or fixed, they correspond to no biological
or genetic reality; rather races are categories that society invents, manipulates, or retires when
convenient” (Delgado & Stefancic 2016, 8). The centuries of civilizing mission leading to
subjugation and deprivation that the blacks have suffered owing to the social construction of the
Africans as a barbaric and inferior race in the literary or historical works are components of the
Imperial policy for colonisation that has been justified as “white man’s burden.” The novelist
parodies this entire mechanism by constructing the relationship between the narrator and his
father who is a “social scientist of some renown” (Beatty 2016, 27). The narrator explains his
plight and relation with his father:

And in his quest to unlock the mental freedom, I was his Anna

Freud, his little case study, and when he wasn't teaching me how

to ride, he was replicating famous social science experiments

with me as both the control and the experimental group. Like

any “primitive” Negro child lucky enough to reach the formal

operational stage, I have come to realize that I had a shitty

upbringing that I will never be able to live down. (ibid 28-29)

Bonbon’s father seems to have applied all possible experiments to test some hypothesis
determining the racial character of different Blacks. After experimenting with “bystander
effect”, “bandwagon effect”, “Servility and Obedience in the Hip-hop generation” test,
and similar experiments we find him burning “his ‘findings’ in the fireplace” (ibid 35). The
narrator then concludes by stating that they all are the products of their environment which is
the novelist’s counterpoint of racial stereotyping and social construction of race identities.
Therefore the construction of the racial attributes of the non-whites by the white anthropologists
in the early phase of colonisation of Africa is a pre-deterministic racial prejudice constituting
biological racism.

The narrator also exposes the various forms of racial prejudices that exist in America.
The novelist also takes a dig at the coloured people who are equally hypocritical and cherish the
elusive American Dream of owning a luxury house and a car even if they are bankrupt-

By day wereniggers are erudite and urbane, but with every lunar
cycle, fiscal quarter, and tenure review their hackles rise, and
they slip into their floor-length fur coats and mink stoles, grow
fangs, and schlep down from their ivory towers and corporate
boardrooms to prowl the inner cities, so that they can howl at the
full moon over drinks and mediocre blues music.(ibid 96)
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This “wereniggers” share the same view like their white counterparts. Bonbon’s fascination
for the famous American snack “Oreo” is symbolically used to present this idea. Christopher
Baker writes:

Throughout a meeting of the “Dum Dum Donuts Intellectuals”,
Bonbon is seen snacking on “America’s favorite cookie” —the
Oreo (Beatty 96-98, 100). The term “Oreo” has a history dating
back to the 19605, used to describe individuals who, while being
Black on the outside, are seen as carrying a desire to be White
or be complicit to White whims, inside. (Baker 2019)

Such internalisation shows the powerful effect of racism in American society where the
Blacks suffer a duality wherein he/she distances the self from the projected “other.” Homi
Bhabha cites from Fanon’s Black Skin, White Masks an interesting episode in this relation.
He points out an occasion when a black child says: “Look, a Negro...Mama, see the Negro!
I’am frightened.” (Bhabha 1994, 108) Bhabha explains this internalisation

The girl’s gaze returns to her mother in the recognition and
disavowal of the Negroid type; the black child turns away from
himself, his race, in his total identification with the positivity of
whiteness which is at once colour and no colour. In the act of
disavowal and fixation the colonial subject is returned to
narcissism of the imaginary and its identification of an ideal ego
that is white and whole. (ibid 109)

Such disposition is the result of continuous stereotypes that had been created by the
colonisers once upon a time. Beatty then takes a dig at the various representations of the
African-Americans in the literary and creative works. Therefore at the very outset the protagonist
challenges the stereotype in ambivalent terms. He begins by saying

This may be hard to believe, coming from a blackman, but I have
never stolen anything. Never cheated on my taxes or at cards.
Never snuck into movies or failed to give back the extra change
to a drugstore cashier indifferent to the ways of mercantilism
and minimum-wage expectation. I've never burgled a house. Held
up a liquor store. (Beatty 2016, 3)

These relates to the stereotype portrayal of the non-whites in television soaps and Hollywood
movies where the Blacks are depicted in a negative image. Such portrayal is not only distorting
but is also humiliating, for instance in a particular episode of Our Gang a black child character
is shown as sweating black ink (Oyola 2019). In matter of jobs too one finds that the blacks are
highly discriminated and are thought to be best suited for low-paying works, manual works and
subservient positions. The black community is not just geographically segregated; the segregation
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also exists in public transport and public space. Understanding the impact of social segregation,
subjugation and slavery in the African continent, Fanon writes in The Wretched of the Earth
about the overarching effect of colonial impact on the psychology of the Black communities in
post-colonial African nation. By extension of that understanding one can also gauge the
psychological effect of slavery on the African-Americans articulated through the character of
Hominy. Although a problematised cultural identity is seen on the horizon when the Black
Americans are compared to the Africans, what draws these two geographically separated
communities together is their treatment by the whites (Fanon 2001, 73-74). Being a resident of
Dickens, Hominy becomes the wretched of Dickens, a metaphor, whose identity is constructed
and controlled by the policy of White-Americans. It is indeed a matter of irony that Bonbon is
indicted for promoting slavery and segregation, whereas more subtle forms of bonded labourer
and segregation are stealthily practiced in the USA through national policies backed by corporate
houses. The novelist critiques these anomalies in the American society in a scathing manner
throughout the novel. Scott Astrada in this context writes

As postcolonial notions of race and history gain ground in a

variety of discourses, there is an evolving recognition of how

subjects become aware of their own history, both passively and

subjectively, as they navigate a world moving rapidly toward a

globalized history and political economy yet still powered by

colonial notions of race, power, and politics. (Astrada 2017)

The novel gives us a clear picture of the race relations in the American society and the
hypocrisy that exists in the communities. The work is deeply entrenched in the race-relations
between the whites and non-whites (Black, Yellow, Coloured, and Brown). The novel offers a
scope to understand the dynamics of race relationships where a particular class of people
occupy power positions through hegemonic manoeuvring of identity. Although the novel abounds
in metaphors and references which are entrenched in American culture, it can still be extended
to understand the racial discriminations and its manner of operation in different parts of the
world. The numerous references to literary works, Hollywood films, political facts and history of
the world not only makes it a challenging read but also highlights the extraordinary calibre of the
novelist who has woven the various strands of his genius to write this novel. To conclude with
Beatty’s words, “It was a hard book for me to write; I know it’s hard to read. I’m just trying to
create space for myself. And hopefully that can create space for others” (Meier 2016).4 ¢
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O ABSTRACT O

This paper focuses on the character of Ashima after she migrated from Kolkata to Massachusetts. The purpose of

this study is to explore the cultural bias in the novel between Indian culture and western culture in the United States. The
paper also reveals the age gap between the two generations and how the young generation will not embrace their
indigenous culture. The story follows Ganguli, an Indian couple united in an arranged marriage as they build their lives
together in America. It seeks to describe the influence of place and location on the interpretation and manifestation of
culture and tradition. The family is a battleground where ethnic and personal distinctions collide, where Indian values
conflict with American culture. Colonialism affects the political and cultural landscape of society, and thus national
identity. [hab Hassan's thesis demonstrates the society is often distinct in literature in literature.Research even adopts
cultural theories to help Jhumpa Labhiri's 'The Namesake.! The story portrays many diasporas who move from their
countries for bread and butter but cannot digest Western culture. The novel's main concern is that Gogol, the
representative of a society without a name, is himself misnamed. The question of identity becomes critical when a
person is culturally displaced and cannot be identified with either of the two worlds in which they reside.The goal of
cultural studies is to understand the culture in all its complex forms.This paper focuses on Jhumpa Lahiri's first novel,
"The Namesake" The immigrant background and ethnicity are two significant factors in her writing's sudden success.
First-generation Indian-Americans seek to maintain their traditions and religious convictions culturally. Second-
generation Indian Americans identify themselves as being in-between their parents and their ancestors.

Keywords : cultural discrimination, "The Namesake,' Indian Culture, Western Culture, diaspora

Introduction - The word culture is laden with numerous
meanings that include concepts, beliefs, values,
knowledge, etc. The cultural difference is one highlighted
by the philosophy of literature. It focuses on how culture
affects people as they emigrate in search of livelihood,
etc. (Hariharasudan and Pandeeswari).In order to support
Lahiri's 'The Namesake', the current study adopts cultural
theories. Cultural difference is one of the theories of
literature. It focuses on culture and how people are
suffering from a culture because they migrate to a foreign
country to earn money. This paper reflects on Ashima's
character since she is migrating from Kolkata to
Massachusetts, where she is leading her life in an

* Assistant Professor - B P Chaliha College, Nagarbera Kamrup Assam

oscillating way to pursue her culture in a foreign country
or to follow anew culture.

Nilanjana Sudeshna "Jhumpa" Lahiri is an
American author known for her short stories, novels, and
essays in English, and, more recently, in Italian.'The
Namesake' (2003) is the debut novel of the American
author Jhumpa Lahiri. The novel moves between events
in Calcutta, Boston, and New York City. It explores the
complexities of being trapped between two opposing
societies with distinct religious, social, and ideological
differences.  Jhumpa Lahiri shows the cultural
discrimination between the Indian and Western cultures,

how the emigrant people would stick to their culture, and
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how they miss their rituals in foreign countries. So it will
become like a dilemma between the two cultures and also
shows the generation gap also between two generations.
So the new generation would not ready to accept their
indigenous culture. Cultural discrimination has been
shown between two generations. Ashima and Ashoke
both couples very particular about their culture and rituals
to not correlate easily with western culture.

(Solanki) discussed Postmodernism in his research
paper. He has put the light on Jhumpa Labhiri's "The
Namesake,' an example of a postmodern era where there
is confusion between the original and modern. Likewise,
Ashima's condition is also being like a pendulum in
between the two cultures. Jhumpa Lahiri very skillfully
explained the cultural differences between the diaspora
who emigrated to Western countries for their bread and
butter. The objective of this study to analyze the cultural
prejudice between the Indian culture and western culture.

The same thing has been discussed by(Macwan) in
his study: " Identity struggle in Jhumpa Labhiri's '"The
Namesake': it is very tempting that Jhumpa Labhiri is the
daughter of Indian immigrants as we think of Indian
diaspora literature. Lahiri belongs to the second
generation of the Indian Diaspora, whose constant search
for identity never seems to stop.The Namesake reflects
both the first generation and the second generation of
Indian refugees in the USA."(Nugroho) In his research,
'"The Namesake' of Jhumpa Lahiri is an example of racial
discrimination and acculturation. In his study, he
compared Jhumpa Labhiri's 'The Namesake' and other
secondary data by applying descriptive statistics to prove
cultural discrimination in America in the early 21"
century. Jhumpa Lahiri has shown the tensions that have
developed in the first generation of immigrant women
due to their effort to maintain traditional traditions and
culture in an atmosphere that is so distinct from that in
which they have grown up(Lalhmangaihzuali).

Jhumpa Lahiri's novel The Namesake was written
to her great acclaim in the fall of 2003. Namesake builds
on the perplexity of the immigrant experience and the
quest for belonging. The story follows the Ganguli, an
Indian couple joined in an arranged marriage, building
their lives together in America. Gogol, burdened with the

long-dead Russian writer's ludicrous name, struggles
awkwardly to identify himself all these characters feels
cultural differentiation. Their negotiation between the
self-culture and western culture held them in a dilemma.
At the same time, her son Gogol is not ready to accept
Indian culture because he has grown up in the American
culture. The aimless roaming, looking for identity and
loneliness, is a familiar trend in western literature, but for
most Indian English novelists, this journey has a peculiar
Indian immediacy. Identity is often a difficult problem,
particularly for those who are culturally displaced
"(Chaudhry).

Methodology -The methodology of the critical analysis
of cultural discrimination in 'The Namesake' explains the
text's key points and events through theories. Likewise,
the present research adopts cultural theories to support
Jhumpa Lahiri's 'The Namesake.' Lahiri points out that
there are numerous cultural events, and the application of
culture theory demonstrates them. The analysis also
found a cultural discrepancy in Lahiri's work. The
Namesake reflects the search for identity. The famous
culture theorist Jugen Habermas says that the head of the
family concerns his family. He always tries to work hard
to get a promising future and position in society (Goode).
Likewise, Ashima and Ashok Ganguli, both the Bengali
couple, were trying to play an elder's role to head in the
family. Ashima also cooks the food for her family while
she was pregnant. These things show the head of the
house's responsibilities, which they both were playing
very effortlessly. "-(Adorno)shortens that pleasure means
loving the moment and erasing the pain from the soul. He
states that “Pleasure always means not to think about
anything, to forget suffering even where itis shown.”

The story of The Namesake moves around the
culture and identity. The story represents many diasporas
who migrate from their countries for bread and butter, but
they cannot quickly digest Western culture. On the other
hand, Gogol is not comfortable with his name given by
Ashoke. Like Gogol, all the migrants in foreign countries
are in search of their identity. Jhumpa Labhiri is also the
child of the Indian immigrants in America. She also feels
these cultural discrepancies between their parents. So the
people like Lahiri's parents feel the same cultural
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inequalities.(Rai and Panna)Raymond Williams said that
"Cultural production is material in itself like any other
human activity. Culture has to be understood in its terms
as well as a part of society.” Likewise, Ashima is also not
ready to accept American culture; she follows the Bengali
culture. She is even not ready to celebrate Christmas but
later accepts it and starts to celebrate Christmas.

(Sardar and Van Loon)The main features of
cultural studies are described in his book, Introducing
Cultural Studies, orientalist scholar Ziauddin Sardar: The
purpose of cultural studies is to understand the culture in
all its complex forms and examine social and political
contexts in which culture expresses itself. Jhumpa
Lahiri's 'The Namesake' is the best example to study the
diaspora's cultural aspects who confuses in between their
culture and western culture and not ready to adopt it.
However, later on, they equally accept that culture also to
some extent. So due to that, a cultural complexity formed
in the mixing of two different cultures.

(Hoggart) concise that, the fact that the remnants of
what was at least a 'people's' urban culture are being
destructed in some parts, is that "We are moving towards
the creation of mass culture; and that the new mass
culture is in some ways less healthy than a frequently
rough culture. Likewise, Ashima seeks to assimilate and
enjoys Christmas and New Year celebrations like parents.
Ashima's new culture says, "But it has come to pass that
the Americans, despite their public declarations of
affection, despite their miniskirts and bikinis, despite
their hand-holding on the street and lying on top of each
other on the Cambridge Common, prefer their privacy."
—"(Lamiche and Baadji).

Discussion-

This chapter deals with the discussion and explains

Lahiri's

relevant to culture study. Lahiri's immigrant background

'The Namesake' with other notable works

and ethnicity are two significant factors in the sudden
success of her writing. She has written many acclaimed
novels that have received celebrity status. Before Lahiri's
debut novel, she was unknown to the literary world. This
paper focuses on Jhumpa Lahiri's first novel, "The
Namesake." The novel focuses on the life of Gogol
Ganguli and goes into detail about his life. (Das) has

analyzed three Indian diasporic writers: Bharati
Mukherjee and Chitra Banerjee Divakaruni from the first
generation of the Indian diaspora, whereas Jhumpa Lahiri
from the second generation. In his research analysis in
between the first and second-generation diaspora, Das
wanted to show that there are also cultural differences
between the old and young generation and as reflected in
their diasporic literature also, which shows the different
perspectives about the foreign culture through the eye of
the old generation and a new generation.

(Das)For first-generation diasporas, migration
produces a feeling of displacement, a longing for the past,
and a sense of rootlessness at the location of migration.

(Hariharasudan and Pandeeswari) depicts in their
analysis that Thab Hassan's thesis demonstrates the
society is often distinct in literature. Writers point to a
particular culture through literature, and people may
become conscious of that culture. The speaker refers to
the postmodern philosopher. Mainly, he is exhibiting
about Lyotard and his work. He cites one of the
postmodern problems of metanarratives that is the key
explanation for accepting another society. In earlier days,
some authors have used bombastic phrases and diverse
storytelling forms. Likewise, Lahiri also explains
cultural incidences by giving different references to
cultural ceremonies and how first-generation people are
being attached to their traditional culture. Jhumpa noted
the 'Annaprasan’ ceremony, which would take place after
childbirth. So Ashoke and Ashima both celebrated this
ritual in Massachusetts also by calling their Bengali
colleagues.

Samivel)has beautifully placed the cultural and
Generational Conflicts in Jhumpa Lahiri's 'The
Namesake.! He has put the First-generation Indian-
Americans are acutely aware of culture-specific things
everybody in their society does. The family is a
battleground where ethnic and personal distinctions
collide, where Indian values conflict with American
culture, and where metaphysical ideas clash with realistic
implementations. In the house, first-generation Indian-
Americans seek to maintain their traditions and religious
convictions culturally and behave according to
traditional Indian cultural principles. Second-generation
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Indian Americans identify themselves as being in-
between their parents and their ancestors by
"compartmentalizing” their lives. Jhumpa Lahiri's 'The
Namesake.' The novel's main concern is that Gogol, the
representative of a society without a name, is himself
misnamed Gogol. He is coping with a name he is
embarrassed about and an Indian or American heritage he
is not sure about. Gogol wants to redefine himself as a
born and brought up in the USA rather than be associated
with his parent's Bengali immigrant community. In order
to have self-definition, he abandons the name of Gogol
and seeks to become something else. The question of
identity becomes critical when a person is culturally
displaced and cannot be identified with either of the two
worlds in which they reside (Bakyaraj R.).
Conclusion

The paper throws the light on cultural
discrimination through Jhumpa Lahiri's 'The Namesake.'
It is the best example of culture theory, which expresses
cultural disparity among the Indian diaspora. It shows
their urge to keep maintain their cultural heritage in
For that, Ashima and Ashoke
Ganguli, both Bengali Couple performed their role as an

Massachusetts also.

elder in their family as in Indian tradition. It is like that
elder son has to play a significant role in upholding family
financial responsibilities. Likewise, Ashima Ganguli
also cooks for her family during pregnancy. She gave
birth to her child in Boston, but she decided to celebrate
her child's 'Annaprasan’' ceremony in a foreign country
and called their friends for this ceremony and perfumed
this ritual. The story of 'The Namesake'basically turns
around the Ashima and Ashoke's son Gogol. Ashoke has
given this name to him as Gogol is from the next
generation; he thinks this name occurred in a foreign
country. Because of this, Gogol changed his name to
Nikhil. The old generation is in a dilemma between the
two cultures and trying to create their identity in Western
countries while the next generation feels uncomfortable
between them. They thought that their culture and rituals
are like a burden on them. While their parents think their
children should be attached to their original routes, our
religious identity may get lost after some generation if
they do not do so. So Ashima and the first generation are

in with this thinking, and they do not ready to leave their

identity. While Gogol in search of his identity in the

American society where immigrants like him always

have second standard treatment in fair American society.

Therefore,children like him are always trying to make an

identity of themselves in the western country.

On the other hand, culture is formed by mixing
different cultures; likewise, due to Indian immigrants, a
mixed culture is formed. Initially, Ashima was not ready
to accept the American culture as she was not ready to
celebrate Christmas. However, later on, her attitude
towards celebrating Christmas becomes positive, and she
starts to celebrate Christmas also. The research adopts
cultural theories to support Jhumpa Lahiri's 'The
Namesake." The story represents many diasporas who
migrate from their countries for bread and butter, but they
cannot quickly digest Western culture. The purpose of
cultural Studies is to understand the culture in all its
complex forms. Ashima seeks to assimilate and enjoys
Christmas and New Year celebrations as like parents.

This paper focuses on Jhumpa Lahiri's first novel,
"The Namesake" The immigrant background and
ethnicity are two significant factors in her writing's
sudden success. In the house, first-generation Indian-
Americans seek to maintain their traditions and religious
convictions culturally. Second- generation Indian
Americans identify themselves as being in-between their
parents and their ancestors by "compartmentalizing"
their lives. The dispute derives from the distinct cultural
structures of American Individualism and Indian
Communitarianism.
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Abstract: Amitav Ghosh, a prominent Indian English fiction writer,
presents in his novel Sea of Poppies(2008) several burning socio-
economic issues of the 19th century: the forced production of opium
as a cash crop in Bihar and Bengal for the Chinese market, its
catastrophic effects, and the transport of the first batch of Indian
diaspora via the Ibis ship.Ghosh shows the damage caused by British
colonial rule and the destruction of the Indian revolution and society
at large. Sea of Poppies accommodates people from diverse
backgrounds drawn towards a common destiny.Ghosh’s novel is an
epitome of a fictional representation of the time of the Opium Wars.
The book’s stories intertwine various myths, ideologies, languages,
cultural and historical elements to portray a more true-to-life picture
of the society in question. Ghosh recognizes that the overseas Indian
diaspora is a vital cultural force globally, and its impact on the Indian
subcontinent is growing. The fusion of multiple cultures in the Ibis throws
into question the idea of national identity and brings to light the
dismantled concept of national identity. The Indian Ocean is a
palimpsest on which Ghosh inscribes stories of power, violence,
exchange, resistance, and survival. The author prefers natural themes
such as the event of an individual's life, the tension between country
and people. The novel uses particular cases as rare incidents of revolt
against the status quo to challenge society and its historical prejudices.
The book's core theme is the denial of their homeland, their national
and cultural identity, and the lower class consciousness because of
immigration.

Key words: Amitav Ghosh,colonial politics,diaspora, emigration, Sea
of Poppies.
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Introduction:

Sea of Poppies is an epitome of a fictional representation of the time of the Opium Wars,
in which history forms the context to which the lives of the unfortunate are presented very
realistically. The novel introduces people of diverse origins who are attracted to a shared
destiny. The question of power dynamics is distinctly visible in the novel, where several characters
become targets in the power play.The Ibis ship’s image has been used as an apparatus to represent
colonial politics and the demolished image of national identity.Deeti, a resident of Ghazipur located
some fifty miles east of Banaras, begins the novel. While she faces personal challenges, the Ibis
offers us a chance to see a new society and colonial politics with a critical eye.

Political and economic struggles of citizens for life, moving on to River symbolizing the
flowing or running after dreams, those that are unlikely and difficult to attain on the rugged
surface of the vast unknown sea. The main characters include Deeti, an ordinary village lady,
a mulatto American sailor named Zachary Reid, an Indian rajah/zamindar named Neel Rattan
Halder, and Benjamin Burnham, an evangelist opium trader. The novel focuses on the socio-
economic themes of the 19th century: the forced cultivation of opium as a cash crop in Bihar
and Bengal for the Chinese market, its catastrophic effects, and the transport of the first batch
of Indian diaspora via the Ibis boats.Christian philosophy of self-control has been put on an
even footing with opium-trade policy, and religion has been identified as a critical aspect of
nationhood. The Christian teaching of self-control has been placed in line with guidelines
concerning the opium trade, and religion has been positioned as a distinguishing aspect of national
culture (Acharjee &Khuraijam2014, 63).

It is important to note that Ghosh’s victimized characters in the Sea of Poppies consistently
oppose dominant forces by adopting post-humanist ideals of human dignity, irrespective of age,
caste, or ethnicity, and a reduced emphasis on the individual ‘I,” which is a prerequisite for the
recognition of the other (Jain 2011, 67).Ghosh has registeredhis post-humanist responses in a
fictional work set nearly two hundred years ago; however, there are other related instances in
the real world, and these keep the book current.Deeti and her farming community are oppressed
to cultivate opium. This position remains the same in places like Afghanistan and Burma, where
opium production is at the top of the world but the bottom for human rights and quality of life for
its people (Jain 2011, 68).1t can be assumed that the ‘Sea of Poppies’ is politically motivated, as
the author mentions opium wars, partition, India-Pakistan wars, communal protests, and migration,
which form the “collective awareness of Indians.”The new period of globalization and the post-
colonial era have made the assumption of set identity absolute and acknowledged that identity
is a multi-layer and changeable notion (Acharjee & Khuraijam 2014, 65).

Stories behind the Sea of Poppies:

The stories in the novel intertwine various myths, ideologies, languages, cultural and historical
elements to portray a more true-to-life picture of the society in question. The decade they have
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concluded with the Indian peasants being forced to grow opium poppies instead of food crops
and sell the opium harvest to the East India Company, which was in control of the country and
holding a monopoly on the opium trade. Opium smuggling history of the British, who robbed
India of its wealth, and the Chinese, who used discretion, is brought to light by disclosing the
British and the Chinese’ deceitful business dealings, who were both poisoned by opium(Bergstrom
&West 2020, 194).The dilemma of global circumstances and an ever-increasing cultural
multiplicity is outlined by a panorama of characters that move to an alien place in a ship called
the Ibis. In the colonial background, Ghosh draws attention to imperialism’s historical effects
leading to migration and displacement of people. These migrants, cut off from older intimate,
familiar, and national links, forge a new identity with a sense of pain, anguish, and dilemma
(Mahapatra 2019, 42).

Sea of Poppies features numerous cultural complexities, such as caste, marriage, and
gender, being deconstructed within the novel’s plot. It is interesting to note how the environment
and ecology play a vital role in this period of localized, detailed-sensitive history rewriting. The
novel uses particular cases as rare incidents of revolt against the status quo to challenge society
and its historical prejudices (Alexandru2017, 46).

Fusion of different cultures due to Diaspora:

The fusion of multiple cultures in the Ibis throws into question the idea of national identity
and brings to light the dismantled concept of national identity. By analyzing characters like
Deeti, Pierre Lambert, Serang Ali, and Zachary Reid, the ideas of multiculturalism and pluralism
are established as being dominant in culture from a post-national viewpoint, and then the
disassembled picture of national identity emerges on its own.Ghosh demonstrates the numerous
facets of colonialism that influence the Indian community. Before beginning the Ibis Trilogy,
Ghosh acquired a deep understanding of the impacts of colonial rule in India because of his
extensive research on the subject (Amjad &Baharvand 2019, 32).The concept ‘Diaspora’ plays
a central role in today’s globalized environment. This term, originally used to describe the Jews
who were forced to live in exile from their homeland of Palestine, can be applied in general to
any group who has been pushed from their land and made to embark on painful journeys
(Asthana 2017, 84).1t perfectly reflects the tale and experience of the North Indian indentured
laborers from the Indian diaspora. The book’s core theme is the denial of their homeland,
national and cultural identity, and the lower class consciousness due to immigration, as exemplified
by the slave-vessel Ibis (Kalaiyarasan & Vishalakshi 2018, 226).

The novel details the brutality of British colonization of the Indians to achieve full gain
from colonialist endeavors. Whether a nation can be home to others such as Deeti, a widow
saved by a low caste Kalua from a funeral pyre, or Raja Neel Ratan, a political outsider, is
debatable. A lot of otherness occurs because caste is deeply rooted in Indian culture. The novel
seems to focus on people and the nationalized nation as they question the national paradigm.
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The caste system was at the heart of Indian society, as Amitav Ghosh argues in this novel(Singh
2019, 147).Ghosh recognizes that the overseas Indian diaspora is a vital cultural force globally, and
its impact on the Indian subcontinent is growing. However, he discourages his interests in India.

Contrast of Various Languages and Idioms:

An exhilarating adventure for language learners begins with the novel as Ghosh conducts
a cut-and-paste survey of different languages and expressions that were in use at a particular
time and place on the Ibis, which offersa case study for globalization in the making. The novel
focuses on this vessel, which was refitted to carry indentured workers known as girmitiyas
after Britain abolished slavery (Guilhamon 2011, 70).The Indian Ocean is a palimpsest on which
Ghosh inscribes stories of power, violence, exchange, resistance, and survival. The book explores
the reconstitution of families within prevailing and rebellious environments. The sea trading
routes crisscross the world visually understandably, offering an emotional map of the world of
unlikely kinships and intimacies that stem from the ocean’s fluid world because of Empire’s
machinations and practices. In response to Eurocentric history, Ghosh reclaimed the Indian
Ocean as a site full of diverse history, containing conflict, conflict resolution, and cooperation
(Roy 2016, 52).

Babes Nob Kissin, a mysterious passenger comments on Ibis, “The Ibis was not a ship
like any other; in her inward reality, she was a vehicle of transformation traveling through the
mists of illusion towards the elusive, ever-receding landfalls that were the truth” (Tiwari 2017,
430). Amitav Ghosh'’s fiction reveals that migrants, immigrants, and homeless people are radically
unified on Ibis, setting away from their static societies and identities; history makes sense of
modernity, articulating new novel concepts, i.e., rationalism, enlightenment, liberty, individuality,
state, civil society, democracy and the survival of the Diaspora (Sharma2019, 14).To explore
the movements of influence, Ghosh represents the universe as historically built and generates
discursive realities, seeking to find a way to avoid the domain of debate dominated by the
hegemonic Western system of development of knowledge and its narrating methods world
(Huttunen 2012, 132).

Amitav Ghosh prefers natural themes such as the event of an individual’s life, the tension
between country and people, the role of remembrance in restoring one’s identity with time, the
feeling of nostalgia, the problems of displacement, the sense of longing, the love of native land
and the essence of adaptability in the place of settlement (Priya 2016, 2).The Ibis draws together
various ill-assorted characters — seamen, convicts, and coolies — to be shipped to the Islands of
Mauritius. This novel subtly blends fantasy with study and scholarship, focuses primarily on the
motley crew gathered on board the ship and the different roundabout ways in which each
character ended up on the ship.Since Ghosh’s characters undergo diaspora when moving between
locations and looking back on their pasts while discovering new ethnicities and trying out new
languages, his work can be used as an example of this issue.
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Conclusion:

Diaspora is a journey of identity and culture through time and space. Amitav Ghosh is one
of those contemporary Indian novelists who combine their professional skills as social historians
with a literary flair to produce works of art deeply concerned with civilization and history.As a
social historian, he blends literary talents with a detailed knowledge of culture and history to
generate works of art that profoundly influence society. The novel Sea of Poppies is an epitome
of'a fictional representation of the time of the Opium Wars. The main characters include Deeti,
an ordinary village lady, a mulatto American sailor named Zachary Reid, an Indian rajah/zamindar
named Neel Rattan Halder, Benjamin Burnham, an evangelist opium trader. The novel focuses
on various socio-economic themes of the 19th century. The novel’s stories intertwine various
myths, ideologies, languages, cultural and historical elements to portray a more true-to-life
picture of the society in question. It features numerous cultural complexities, such as caste,
marriage, and gender, being deconstructed within the novel’s plot. The fusion of multiple cultures
in the Ibis throws into question the idea of national identity and brings to light the dismantled
concept of national identity. The novel uses particular cases as rare incidents of revolt against
the status quo to challenge society and its historical prejudices.The novel’s core theme is the
denial of their homeland, their national and cultural identity, and the lower class consciousness
due to immigration. The novel details the brutality of British colonization on the Indians to
achieve full gain from colonialist endeavors.00
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ABSTRACT

The novel "A House for Mr. Biswas" describes the development and
socioeconomic alienation of a postcolonial subjectivity. There are a
large number of Indian diaspora authors. They are Indians who came
to other places searching for economic opportunities and picked
topics on their Indian background. He adds, "I have a place that will
never turn me away." The main character in V.S. Naipaul's ‘A House
for Mr. Biswas', Mr. Biswas, goes from his childhood home where he
was kept in alienation due to turban of superstition. Naipaul very
nicely showed the journey of Mr. Biswas from home to home, which
was never feel him like a house neither the Trinidad where he came
for bread and butter. Finally, the title is well suited that Mr. Biswas
decided that A house for himself which doors he can open and close at
any time without any others control. The novel portrays the life of an
evolving and socially marginalized postcolonial subjectivity. The
Indian diaspora in this novel represents the three generations
suffering subaltern.The core goal is to focus on the lack of success in
postcolonial countries. It is one of the best masterpieces in his literary
life and is closer to Naipaul’s heart. The novel's essential elements
are their loneliness, dissatisfaction, and affection for their very
conservative society and Hindu norms.

Keywords: Indian Diaspora, A house, alienation, exile, postcolonial era

Introduction

Indian Diaspora is widely reported and extensively explored in the literature by V. S.
Naipaul.The Indian diaspora people keep their identity of Indianness with them even after
their final departure from India & the circumstances of that time of that nation in which they
migrated.It is a globally acknowledged fact that writers of the diaspora have been setting a
pattern since independence. Literature in the diaspora, regardless of language, style, literary
type, and technique, draws readers across borders. It may be the flow of consciousness or
magical realism, or globalization, or alienation or adaptation of a new land and culture
(Lakshmi&Chithra, 2016). Diasporic or immigrant writing is critical amongst cultures and
countries (Lakshmi & Chithra, 2016).A House for Mr. Biswas is a novel that portrays the life
of Mohan Biswas. That is why, symbolically, the novel is called ‘A House for Mr. Biswas’.
The novel ‘A House for Mr. Biswas’ presents expatriation features such as moving from the
countryside to Port of Spain, the capital city. It covers the story of the children of Bipti and
Raghu, Mohan Biswas, and Shama and Mr. Biswas.
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How the Story begins in ‘A House for Mr. Biswas’

The novel begins with Mr. Biswas' death, and the story moves to tell his past life. Mr. Biswas
thinks he is going to live a luxurious life because Shama belongs to a wealthy family. Even
though Biswas is one of the Tulsi family's relationships, he feels lonely (Rajkumar et al.,
2016).The novel A House for Mr. Biswas portrays the life of the author, called Mohan
Biswas. Biswas plans to build a house for Biswas. He thinks a home would render him a
human when he works so hard before the day of his death. The book is an autobiographical,
intimate novel that celebrates the author's father's African origins. The novel A House for Mr.
Biswas introduces aspects of expatriation, such as shifting from the countryside to Port of
Spain's capital city. It covers the story of three generations, Bipti and Raghu, Mohan Biswas
and Shama, and the children of Mr. Biswas.

Indian Diaspora During the Postcolonial Era

"The House of Mr. Biswas" (1961) is one of the most notable texts of the literature of the
diaspora in which V. S. Naipaul deals with culture, isolation, identity crisis, the friendship
crisis of the Indo-Caribbean group (Podder, 2018).V.S. Naipaul's writings address small
problems in narrow and small settings and show nothing but great gravity. His best works are
about Trinidad. Novels set in Trinidad are always self-reflexive, reflective, and profound. As
an authoritative writer about postcolonial societies, he writes magnificently. Diasporic themes
are prominent in his works (S. K. Saha, 2014).(Jabar, 2015) discussed in his thesis about
Naipaul deals with British colonization in postcolonial Trinidad and the continuing legacy of
colonialism in Africa. These legacies are physical, psychological, cultural, political, and
social. Some novels express the perspectives of migratory Indians who are part of both
Trinidad and African countries.

The Metaphors of Homelessness

In ‘A House for Mr. Biswas,' Naipaul creates a prototype of an autonomous self-embodied in
a built world's ecological terms. Breaking out of the paradigm of colonial and religious
positivism, Naipaul puts, for himself and his literature, a cornerstone in West Indian society,
a room characterized by its absence. As an abstract concept of "exile," the resultant
tentativeness takes with it his claim of liberty by a twisted sense of national belonging
(Bushnell, 2008).V. S. Naipaul’s books are full of the metaphors of homelessness and reflect
the fractured selves of the shipwrecked diaspora lost in the mysterious realities of foreign
territories. Here, the book traces the evolving paradigms of the ambivalence of the Diaspora
in V.S. novels. Naipaul, who appears to be called a poetic sojourner, has a dispassionate
treatment of all the intricacy of relocation. However, the ideas of imperialism, de-
territorialization, and multiculturalism may have trivialized the Diasporas' debates. However,
the present thesis aims to revive and preserve the charm of the topic by exploring the
uncharted realms of the Nobel Laureate's fictional representation (Sharma et al., 2012).

Methodology

The author read and studied several canonical or prototypic literary works, essays, and
journal papers on the personality and psychic trauma of the characters mentioned in V.S.
Naipaul's writings. The analytical insights and the other authors' literary critique would be
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added to the analyses of Naipaul's writings. The depiction of personality crises and internal
sufferings in novel ‘A House for Mr. Biswas’ through the characters have been investigated.
The author also studied the theoretical viewpoint on Naipaul’s writing so that the research
work will stand up with full strength. For a better understanding of the diaspora, the author
went through the similar literature of Jhumpa Lahiri'sThe Namesake,' Chinua Achebe's
‘Things Fall Apart'.

Results and Discussion

The research study shows that how Mr. Biswas and other characters in this novel struggle for
their identities. A House for Mr. Biswas depicts the exile and alienation from a faith of the
Indian diaspora. The Indian diaspora in this novel represents the three generations suffering
subalterns. They never forget their motherland after so many years of residence in Trinidad.
Diaspora in this novel and other Indian diasporic novels never thought they are a part of the
society of immigrated land. Naipaul very wisely states the difference between A house and
an A home. The essential elements in the novel are their loneliness, dissatisfaction, affection
for their very conservative society, and Hindu norms. A House of Mr. Biswas, with the aid of
the idea of creolization, reveals how the immigrant Indian citizens, as a consequence of
fleeing their nation and moving to the colonial and Creole societies of Trinidad, adjust their
identities and practices to adhere to the norms and laws of the prevailing society (Siamardi
and Didari, 2015).

(SAHA, 2020) stated in her research paper that Mr. Biswas's struggle to achieve an
independent identity in his life seems to have failed, but after he died in debt and the end of
his son Anand, Mr. Biswas was able to achieve his dream. In the novel, Naipaul indicates that
people who are displaced must have a crisis over their identities and sufferings in their lives.
By moving from Hanuman House to Green Valley to Shorthills to Port of Spain to own a
house, he shows the difficulties he went through as he struggled to escape his identity crisis.
Naipaul is self-referential in his prose, drawing on his life experiences. His novels
concentrate on the sense of isolation, displacement, the emotions in a state of exile, the
hindrances of exploitation, the social injustices, the tug of war between Western and Eastern
Christianity, and the transition from a medieval society to a colonial capitalist world. Death,
migration, and social castration are the main themes of the first-generation refugee, and these
themes contribute to some of his life activities (Dwivedi, 2018). The author depicts characters
who choose to assimilate and learn from the new culture and tradition. The Indian Diaspora
writers are from various Indian parts who settled in other areas and chose topics based on
their Indian context. They select the vital subject for the Indian culture, tradition, and values
(Roychowdhury, 2018).

V.S. Naipaul addresses complex diasporic consciousness contents in a simple existential
voice and examines the tropes of loss of identity, culture conflict, psychological crisis,
alienation, and rootlessness due to displacement in his novels. The story of a new immigrant
who desires to strike roots and attain an authentic home is poignantly portrayed in the novel
‘A House for Mr. Biswas’ (Dash & Chetia, 2017). Naipaul's Trinidadian history and
education in England on the protagonist in his novel are evident. The novel describes the
precarious condition of an author trying his best to construct his post-war work in London
and New York (Wadhwa, 2017).
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However, on his deathbed, when he is sick, unemployed, in debt, Mr. Biswas has the comfort
that he has a house which he considers his own, that he may shut or open its doors at will,
that he has a place which will never refuse him entry (Roychowdhury, 2018). (Christina,
2020) discussed the Naipaul's safely and correctly observes that he examines the diasporic
consciousness of several indentured laborers who are continually in isolation, displacement,
and desperately looking for certain ideals in their lives, but who struggle miserably. Indian
diaspora writers focused on the migration aspects, incorporation, and adaptation processes in
a particular way and focused mainly on aspects of the community, identity creation, and
preservation, meaning that the cultural process dealt with by the Indian diaspora is interpreted
in terms of either preserving its home culture or, in due course, incorporating it with the host
society in the long term (Kumar, 2017).

In the quest for and attempts of his almost picaresque hero, Mr. Biswas, to build a house for
himself by refusing a ready-made household, Naipaul tries both to renounce the second-hand
tradition of the receding colonial wave, as well as to rebuild for himself an identity (Ghosh,
2011). The novel ‘A House for Mr. Biswas’ was intended to be his first novel to achieve
worldwide acclaim. The term alienation applies to an exceptional array of psycho-social
conditions, including lack of individuality, fear, anomie, depression, depersonalization,
rootlessness, apathy, social disorganization, powerlessness, senselessness, loneliness,
pessimism, and loss of conviction or meaning (Princy, 2019).

(Saher, & Sadaf, 2017) said, ‘A House for Mr. Biswas’, food offers exciting ways to
manipulate, adapt and disclaim identities and is the most potent metaphor for the crisis of
self-representation. Food becomes a strong voice for the emptiness that lives like a physical
longing and constant discomfort. Identity tends to be tactile and instinctive when it comes to
food. Interestingly, in the postcolonial moment, food seems to lose its potential for pleasure,
either serving as a catalyst to elicit dissatisfaction or a symbol for self-absorption that the
displaced generally encounter. His works are nothing but a fight for self, a struggle for the
right, and a voice against suppression and exploitation (Singh et al., 2013).

(Muhamed, 2018) discussed the feminism in Naipaul's novel 'A House for Mr. Biswas,' he
said that Vidiadhar Surajprasad Naipaul was a feminist writer is true, as his novel A House
for Mr. Biswas gives significant roles to women in order to bring to light the disparity of the
sexes and to inspire women to better themselves and to share their rights with men.

Conclusion

Vidiadhar Surajprasad Naipaul's novel ‘A House for Mr. Biswas’ was intended to be his first
novel to achieve worldwide acclaim. The book is an autobiographical, intimate novel that
celebrates the author's father's African origins. It is one of his most famous works about the
Indian Diaspora, which is widely reported and extensively explored in the literature by V.S.
Naipaul. ‘A House for Mr. Biswas’ represents refugees' plight suffering from culture shock,
hybridity, and mimicry. The feeling of dislocation and displacement of every diasporic
character have been narrated so accurately. The novel portrays the life of an evolving and
socially marginalized postcolonial subjectivity. ‘A House for Mr. Biswas’ is a novel about
those who have continuously fought with the conflicting powers of their commitment to their
families and their own need for freedom.
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Field efficacy of brinjal wilt with potential
fungicides, biocontrol agents, and plant extracts
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Abstract

Two fungicides viz Carbendazim (® ,1%) and Mancozeb (@ .2%), one biocontrol agent (Trichoderma viride)
© 10° conidia/ml, and two plants extracts (Alllum sativum and Allamonda cathertica) @15% were
investigated against wilt disease of brinjal under fleld condition. Treatments were evaluated on three
varieties susceptible to wilt disease of brinjal. The field trial revealed that Carbendazim showed the highest
(V,=80, V,;=76.8, V35=78.3) percent reduction of wilt disease, and Its efficiency different significantly from the
rest of the other treatments. Next Trichoderma viride gave the second-highest (Vi=68, V;=60.6, V= 65.2)
percent followed by Mancozeb (V;=60, V,=46.6, V3=56.6) percent reduction. Among the two botanical
extracts applied Allium sativum extract showed (V3=39.9, V;=23.1, V3 =34.7) percent and Allamando
cathertica (Vi=27.8, V1=16.2, V3=21.6) percent reduction over control. Present research revealed that
systemic and sulfur-containing fungicides, bi-agent, and plant extracts have the potential to control wilt
disease of brinjal. '

Keywords: Brinjal, wilt disease, Fungicides, Biocontrol agent, Plant extracts.

1. Introduction

Brinjal (Solanum melongena L.) is one of the most important vegetables that is
cultivated around the world belongs to the family Solanaceae. India is considered to be
the center of origin of cultivated brinjal from where it spread to other parts of the
world. In India, brinjal is mainly grown in the states like West Bengal, Assam, Orissa,
Bihar, Gujarat, Maharastra, Andhra Pradesh, and Karnataka, etc. The crop is susceptible
to various biotic and abiotic stresses at different stages of growth and development,
among them the most significant being wilt disease. It suffers from more than 20
different diseases of which Fusarium wilt is the most destructive one throughout the
world (Dwivedi & Enespa, 2013). Various workers in different countries of the world
evaluated the efficacy of various fungicides and plant extracts against Fusarium spp.
under laboratory and field conditions (Joseph et al,2008; Parsa et al.,2013).
Membersof Fusarium species are ubiquitous soil-borne pathogens of a wide range of
horticultural and food crops which cause destructive vascular wilts, rots, and damping-
off diseases (Bodah, 2017) Fusarium oxysporum is an important, soil-inhabiting
ubiquitous fungus, known for its phylogenetic diversity (Xiong & Zhan, 2018).

2. Materials and Methods :

Based on good performance showed at in vitro tests two fungicides, one bio-agent, and
two plants extracts were selected for their efficacy in controlling wilt disease under

natural fields condition.

—_—
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Brinjal or eggplant (Solanum melongena L.) is an important vegetable crop grown in Assam. Fusarium
wilt disease of brinjal caused by Fusarium oxysporum Is an important disease of all brinjal growing
field which cause heavy losses to the farmers. The present investigation has been carried out with the
antifungal activity of Ricinus communis viz. (root, leaf and seed) extracts and two species of
Trichoderma inhabiting the pathogen in vitro. Result showed seed extracts of R.communis at 15%
concentration 68% Inhibition followed by root extracts 66.5% and leaf exiract 56.4%. Among the two
species of Trichoderma tested, T.viride was found to be most effective with 83% inhibition followed by
T.harzianum 70.33% inhibition respectively over control after 7" days of incubation.

Key words:Antifungal, eggplant, extract, Fusarium oxysporum, Ricinus communis

INTRODUCTION

Brinjal is one of the most popular vegetables
crop grown in India and other parts of the world.
It can be grown in all season. Itis cultivated as a
food crop which has also many medicinal value
(Daunay and Janick, 2007).The crop is suffers
from more than 20 different diseases of which
Fusarium wilt is the most destructive one
throughout the world (Dwivedi and Enespa,
2013). It is caused by Fusarium oxysporum f.sp.
melongenae which decreases the level of quality
and quantity of eggplant's fruit.

Fusarium species are ubiquitous, soil-borne
pathogens of a wide range of horticultural and
food crops that damage vascular wilts, rots, and
damping off diseases (Bodah, 2017).Symptoms
initially appeared as leaf chlorosis, yellowing of
foliage which later wilting and drooping of leaves.
The xylem became brown in colour of the
stemdue to blockage of the vessel and finally
sudden death of the above ground parts (Pietro
et al. 2003).There are report from farmer that
due to attack of Fusarium wilt the eggplant losses

*Correspondence:sabebaro.das@gmail.com

yield 20%-30% Begum (2007).Wilt problems are
especially severe in the humid tropics and it can
cause upto 70% vyield losses in Pakistan (Ashfaq
et al. 2014).In view of the high cost of chemical
pesticides and their hazardous to environment use
of biodegradable different naturally occurring
substances plant extracts which were less toxic,
safe to use and eco-friendlygained importance of
plant disease control (Duru et al. 2003; Saxena et
al. 2005; Lee et al. 2007; Sitara et al. 2008).

Plant extracts of many higher plants have seen
reported to exhibit antibacterial, antifungal and
insecticidal properties under laboratories trials
(Okigbo and Ogbonnaya, 2006; Mohana and
Raveesha, 2006; Satish, 2007). Effective and
efficient management of crop disease is generally
achieved by the use of synthetic pesticides (Kiran
et al. 2006). Biological control through the use of
antagonistic microorganism for the development
of integrated management strategy against the
disease has emerged as a viable option (Alvindia
and Natsuaki, 2009). Useof Trichoderma as a bio-
control agent for control of soil borne plant
pathogens has been described by (Morsyet al.,
2009; Sabalpara et al. 2009). Now different species
of Trichoderma are used successfully to control
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Abstract: Jaundice is not a disease rather a symptom that can show up in several disease conditions. The
manifestation of jaundice is due to the severe hepatic damage and excessive release of a yellow pigment called
bilirubin to blood. The process of RBC destruction is called hacmolysis and the jaundice caused this way 1s called
haemolytic jaundice. The other two types of jaundice are called hepatocellular jaundice and obstructive jaundice,
In our body, a balance between oxidative free radicals and antioxidants is usually maintained and this is a
prerequisite for a normal health. Overloading with the free radicals and significant depletion mn the supply of
antioxidants lead to an act of imbalance termed as oxidative stress m health science. Oxidative stress causes
haemolysis. Severe oxidative stress is considered one of the principal factors causing jaundice. The
hepatoprotective property of certain herbal drugs may be attnibuted to their antioxidant potential. All plants
produce chemical compounds as part of their normal metabolic activities. The curative properties of drugs are due
to the presence of complex chemical substances of vaned composition (present as secondary plants metabolites)
in one or more parts of these plants. A large number of plant based materials are recognized as hepatoprotective
herbal drugs, and these are traditionally being used for the reversal of jaundice in ethno-medicine.

Keywords: Jaundice, medicinal plant, traditional herbal drug, oxidative stress, free radical, antioxidant,
haemolysis, bilirubin, hepatic damage, DPPH.

1. Introduction:

Jaundice 15 not a discase rather manifestation of severe hepatic damage snd excessive release of a pigment,
bilirubin, to blood. Yellow staining of the skin and cye caused by high level of bilirubin in blood is often termed
as the incidence of jaundice [ 1]. Bilirubin is a liphophilic linear tetrapyrrole (Figure 1) which is toxic and insoluble
in blood [2]. The colours of skin and eye of the affected person may vary depending upon the level of bilirubin
(1}

OH

Bilirubin

Figure 1: Molecular Structure of bilirubin (C33H36N406) [1)

Accumulation of the pigment bilirubin in the blood stream may result from either over production of bilirubin or
impaired hepatic metabolism of the pigment [3]. If the production of RBC in blood falls below normal as well as
for any reason RBCs dic at a faster rate than normal, then bilirubin can accumulate in the blood and cause jaundice
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Abstract

The basic objective of the study is to analyze the potential role of traffic and transportation volume on RST (road surface
temperature) in the streets of Dibrugarh city. Additionally, the study evaluates the role of meteorological parameters on
RST of the city. The experiment is accomplished by field measurement using HTC Non-contact IR thermometer over 11
selected streets of Dibrugarh city of Assam for a period of 4 months (August to November 2019). Diurnally, maximum RST
is recorded in the mid-afternoon period (1.30-2.00 pm) in the month August and September. But interestingly, peak RST has
been noticed in the late morning phase (11.30—-12.00 pm) in the subsequent months of October and November. Seasonally,
Monsoon acquires maximum positive growth of RST till mid-afternoon and rapid negative growth in the later periods. But
post-monsoon reveals negative growth of RST since morning period. The study also found a varying degree of coefficient of
correlation between traffic volume and mean RST. The degree of correlation is found as moderately positive in the morning
and afternoon episodes during August. While September encountered moderately positive correlation only during afternoon
and weaker towards the later part. Evidently, October maintains moderately strong correlation in the morning and evening
sections, whereas stronger positive towards the later periods. And finally, November surprisingly displayed weak positive
correlation in the morning periods to negative correlation in the successive episodes. Meteorologically, air temperature and
relative humidity evidenced strong correlation with RST. Air temperature and RST accounted for a strong positive correla-
tion with r value of 0.80 and 0.77 in monsoon and post-monsoon season, respectively. While relative humidity dominates
strong negative correlation with RST with » value of —0.80 and — 0.55. Therefore, maximum traffic volume with higher air
temperature and lower relative humidity is chiefly accountable for development of RST.

Keywords RST - Traffic volume - Air temperature - Relative humidity - Correlation
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of RST, even on the same route. Also, the characteristics
of such distribution vary usually depending on the time of
day or night as well as the weather condition (Tokunaga
and Nishiyama 2009). RST can be collected through road
weather station (RWS) and vehicle ambient temperature
(VAT) sensors (Yang et al. 2019). However, the collec-
tion of RST data using IR thermometer is accurate and
reliable. RST changes both diurnally and seasonally, and
the variations of RST might also result due to different
surface materials present therein. The variations of RST
are more noticeable during clear and calm night rather
than in windy and cloudy weather (Chapman and Thornes
2005). In an urban environment, a major parcel of land
use is occupied by road surface which in recent times have
paved the way for comparing the prediction of RST with
the observation under four different weather conditions,
i.e. sunny, cloudy, overcast, rainy (Fenga and Feng 2012).
RST is influenced by several geographical factors such as
sky view factor (SVF), land use, altitude, topography, road
construction and traffic volume (Chapman et al. 2001).
More specifically, RST pattern of an area is altered by sur-
face materials, angle of sunlight along with the traffic den-
sity (Neog et al. 2019). Various studies on RST including
infinite surface temperature with medium periodic varia-
tions of heat conduction have been estimated to determine
the maximum RST (Barber 1957). There are two common
categories of road surfaces found over the urban streets of
India, viz. concrete and asphalt road surface. Asphalt black
top road surface becomes much hotter in summer season
and sunny days causing intense thermal environment. The
asphalt pavements cover a high percentage of the urban
area and largely affect the development of the urban heat
island phenomenon (Higashiyama et al. 2016). However,
in the recent period, the influence of traffic and transporta-
tion over RST is getting considerable attention. Vehicles
are able to generate huge amount of heat and the process of
heat dispersion becomes slower in the areas surrounded by
high rise buildings and dense road network (Smoliak et al.
2015; Yuan and Chen 2011). Heavy load of traffic with
fast speed of vehicles increases the RST (Liu et al. 2018).
There are few studies which encountered volume of Traffic
along with pattern of RST and thermal mapping using IR
thermography (Prusa 2002; Farmer and Tonkinson 1989;
Gustavsson et al. 2001; Parmenter and Thornes 1986; Shao
1990; Zhu et al. 2017; Neog et al. 2021). Furthermore,
different types of vehicle, have different influence on RST
value which can be portrayed in the form of thermal maps
in GIS environment using thermal data (Jamaludin 2012).
It is also observed that the studies relating to the diurnal
and seasonal pattern of RST and its correlation with traffic
volume has either been not ascertained or less addressed,
mostly in the cities under tropical climate. Therefore, a
wise effort has been put forward to understand and analyse
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the variability pattern of RST at different diurnal and sea-
sonal scale and its correlation to traffic volume.

Limitation of thermal mapping

Thornes (1991) detected several random and systematic
errors in thermal mapping of RST related to instrument and
road surface. However, additional error of RST can also be
ascertained due to different shades of asphalt surface color,
surface coverage with dirt and sand particles, and rain and
humidity factor in previous period or day, different curvature
of the road surface, diverse detection range of the instru-
ment, etc. Apart from these, the angle and distance from the
object at which data are being captured also adds to potential
errors.

Study area

The study has been demonstrated encircling the Dibrugarh
urban agglomeration (Fig. 1). The city is situated in the
south bank of river Brahmaputra in upper Assam (Neog
et al. 2020). The city agglomeration accommodates a popu-
lation size of 154,296, while the Municipality area with a
total population of 138,661 (census of India, 2011) and a
total geographical area of 1550 hectares distributed over 22
nos. of municipal wards. The city is located at an altitude of
104 m above the mean sea level, approximately 340 km away
eastward from the Guwahati metropolitan in Assam. The
city enjoys tropical monsoon climate with maximum mean
temperature of 27.9 °C in the month of August and mini-
mum mean temperature of 16.2 °C in the month of January.

Materials and methods

The experiment has been carried out using HTC MT4 non-
contact Infra Red Thermometer over 11 major streets of
Dibrugarh city. Three sample locations in a single street
have been considered for study incorporating average of
three reading at each of these locations to maximize accu-
racy of the study. Therefore, a total 33 sample locations
were considered for selected 11 urban streets. The number,
location and name of the selected streets of the Dibrugarh
city are depicted in Fig. 1 and Table 1. The reading has
been made at a distance of 30 cm from each targeted loca-
tions over asphalt surface. The emissivity value of the IR
Thermometer has been calibrated as 0.93 for all locations.
The data have been collected for 12 days, considering 3 days
for each month. The study covered both monsoon (i.e. the
month of August and September) and post-monsoon season
(i.e. the month of October and November). Moreover, to
address diurnal pattern, the study is further subdivided into
six time frames, i.e. 9.30-10 am, 11.30-12 pm, 1.30-2 pm,
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Table 1 Name of the streets, Dibrugarh town, 2019

Street number Name of the street Location
1 Amolapatty to Kalibari Road Urban

2 Kalibari to Phoolbagan Urban

3 Kalibari to Thana Chariali Urban

4 Amolapatty to Chowkidingee Urban

5 Chowkidingee to Milan Nagar Sub-Urban
6 Chowkidingee to Boiragimoth Urban

7 Chowkidingee to Thana Chariali Urban

8 Thana Chariali to Phoolbagan Urban

9 P.N. Road to Santipara Urban
10 Thana Chariali to Naliapool Urban

11 Graham Bazar to Paltan Bazar Urban

3.30-4 pm, 5.30-6 pm and 7.30-8 pm. The coordinates of
the location is accessed by Garmin Etrex 30 Handheld GPS.
The mean temperature of three locations for each road/street
is considered for final analysis of the thermal data. Similarly,
at the same time frames, the volume of Traffic movement
(aggregate movement of two, three, four wheelers and oth-
ers) over the selected streets/roads has been measured using
video recording. Additionally, air temperature and relative
humidity condition of the study area during the selected days
and time frame is collected using Microlite Data Logger
with celebrated record interval of 1 min. The accuracy of
the HTC MT4 IR Thermometer is+2 °C and resolution is
0.1 °C within the temperature range of —30 to 550 °C (Neog
et al. 2020). Accuracy of Microlite Data logger is 0.3 °C for

air temperature and 2% for relative humidity. While the reso-
lution of Data logger is 0.1 °C for air temperature and 0.1%
for relative humidity. The RST (road surface temperature)
data have been correlated individually with traffic volume
to analyze the impact of traffic volume over RST. Addition-
ally, air temperature and relative humidity is individually
correlated with RST to portray the impact of these variables
upon the dynamics of RST. The spatio-temporal nature of
RST over the study area is displayed in thermal maps devel-
oped using IDW method in QGIS. Finally, the validation of
field data has been done with power data access viewer of
NASA [POWER Data Access Viewer (nasa.gov)] for the
selected days. The description of methodology is represented
in Fig. 2.

Results and analysis
Validation of the data

The collected primary data have been validated by correla-
tion with different surface temperature and meteorological
data from official sources of nasa.gov. The climatological
data such as Thermal Infra Red Radiative flux (TIR), Earth
skin surface temperature (TS), and air temperature up to
2 m (AT2M) including relative humidity up to 2 m (RH2M)
have been accessed from the power data access viewer of
NASA [(POWER Data Access Viewer (nasa.gov)] for a total
of 12 days selected over the study area. The data acquired
from the official source of NASA have been individually
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Fig.2 Flow chart of the methodology

correlated with field surveyed data. The results have shown
a very high positive correlation between TIR and RST, RST
and TS and AT2M and air temperature with r value of 0.91,
0.98 and 0.97 and comparatively low positive correlation
between relative humidity and RH2M with r value of 0.36,
respectively. The nature of relationship between data already
stated above is represented in the form of scatter plot in
Fig. 3.

Diurnal pattern of road surface temperature

Diurnal pattern of road surface temperature (RST) over
the city is estimated for the month of August, Septem-
ber, October and November (Tables 2, 3, 4 and 5). Mean
RST is calculated for pre-defined time frame considering
the RST of selected roads/streets of the city. Interestingly,
at diurnal scale peak RST (considering mean RST of all
roads) is recorded during 1.30 pm in the month of August
and September and 11.30 during the month of October and
November. Thus, slight shift of peak RST is noticed from
afternoon to morning time. Though, minimum RST is more
profound at 7.30 pm during each month. While in case of
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range of temperature (considering the maximum and mini-
mum RST during the selected time slot) for the month of
August showed a maximum range followed by October, Sep-
tember and December with 18.73 °C, 17.96 °C, 17.58 °C
and 13.87 °C, respectively.

As per the rate of RST change during the mentioned
time frames, a sharp increment of RST is noticed during
the period of 9.30-11.30 am with maximum change or
increase in the month of August with 6.10 °C with con-
siderable decline in the succeeding month of September,
October and November accounting for 3.31 °C, 3.02 °C and
1.74 °C, respectively. Apart from the study produced, it is
noticed that stable RST is noticed during the selected time
slot from 11.30 am to 1.30 pm in the month of August with a
very insignificant change of 0.01 °C, followed by remarkable
increment of RST during September and surprisingly declin-
ing trend in October and November with RST of 1.12 °C,
—1.31 °C and —0.53 °C, respectively. While the remain-
ing selected time slots i.e. 1.30-3.30 pm, 3.30-5.30 pm
and 5.30-7.30 pm portrayed declining trend of RST with
quite similar rate of change. Moreover, while analyzing
and correlating the standard deviation (SD) and coefficient
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Table 2 Diurnal variation of

: . Road/street no Time/temperature in °C

RST over different road in

Dibrugarh city, August 2019 9.30 am 11.30 am 1.30 pm 3.30 pm 5.30 pm 7.30 pm
1 49.02 53.48 55.22 46.01 359 33.32
2 474 53.72 53.56 44.04 36.7 34.32
3 53.84 61.29 59.56 52.68 40.47 36.77
4 46.11 51.55 52.49 47.62 39.90 36.81
5 45.86 50.15 47.39 43.50 33.80 32.75
6 43.51 49.85 50.32 44.36 35.34 33.68
7 49.12 55.92 53.64 47.74 37.28 34.8
8 48.93 54.14 54.61 48.70 37.47 34.89
9 44.39 52.54 54.13 45.11 36.01 34.34
10 48.09 55.27 55.45 49.05 40.43 37.13
11 454 50.82 52.51 44.32 36.47 33.97
Mean 47.42 53.52 53.53 46.65 37.25 34.80
SD 2.87 3.26 3.08 2.80 2.18 1.49
(&\% 6.04 6.10 5.74 6.01 5.84 4.28
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Table 3 Diurnal variation of
RST over different road in

Road/street no

Time/temperature in °C

Dibrugarh city, September 2019 9.30 am 11.30 am 1.30 pm 3.30 pm 5.30 pm 7.30 pm
1 44.31 50.78 50.96 41.1 32.83 30.9
2 46.33 49.95 52.52 41.30 34.35 32.19
3 47.46 34.86 53.86 43.76 32.26 3341
4 43.37 48.19 48.96 42.73 35.69 33.38
5 42.95 46.85 40.61 35.74 35.45 31.9
6 38.93 47.03 46.64 36.48 30.10 29.18
7 47.73 51.41 50.29 40.95 31.78 30.15
8 46.34 52.01 51.16 39.40 34.68 31.1
9 422 49.38 48.1 39.77 33.18 31.24
10 49.55 52.57 51.17 44.48 35.80 33.48
11 43.81 46.4 47.5 39.88 33.64 31.43
Mean 44.82 48.13 49.25 40.51 33.61 31.67
SD 3.01 4.89 3.59 2.71 1.80 1.39
Ccv 6.73 10.17 7.30 6.70 5.36 4.38

Table 4 Digrnal variatiqn of Road/street no Time/temperature in °C

RST over different road in

Dibrugarh city, October 2019 9.30 am 11.30 am 1.30 pm 3.30 pm 5.30 pm 7.30 pm
1 45.18 47 44.41 35.19 30.84 27.44
2 44.14 47.66 46.33 38.36 3143 29.16
3 45.03 50.39 49.78 39.07 32.83 30.13
4 41.72 42.88 44.15 36.5 31.37 26.73
5 39.18 43.39 39.39 29.68 27.82 26.42
6 40.71 41.16 38.73 30.6 27.22 25.88
7 43.24 47.04 44.42 33.7 29.68 27.53
8 44.53 50.03 46.93 33.68 29.18 27.31
9 39.62 44.02 44.86 31.87 29.54 28.06
10 47.74 48.14 47.58 36.78 32 29.64
11 39.87 42.52 43.24 35.79 30.67 28.37
Mean 42.81 45.84 44.53 34.66 30.23 27.88
SD 2.78 3.17 3.28 3.06 1.73 1.35
(&\% 6.50 6.92 7.38 8.82 5.72 4.83

of variability (CV) of RST (considering mean RST of all
roads), maximum relation strength is observed during 11.30
am in all months except for the month of October. Whereas
minimum is detected during the time frame 7.30 pm for all
month (Tables 2, 3, 4 and 5). The spatial pattern of RST over
different time frames is depicted in the Figs. 4, 5, 6 and 7.

Seasonal pattern of RST

On seasonal basis, a comparison has been made between
monsoon and post-monsoon to portray RST (Tables 6 and
7). During monsoon season, peak RST in noticed at 1.30 pm
while lowest at 7.30 pm with RST of 51.22 °C and 33.34 °C,
respectively. But on the other hand, post-monsoon depicted
quite different picture with maximum and minimum RST
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for the time frame 11.30 am and 7.30 pm at 42.24 °C and
26.52 °C correspondingly. Similarly, the rate of RST change
between the mentioned time frames also exhibited a differ-
ent scenario seasonally. The rate of change exhibited rapid
increment with 4.58 °C during 9.30-11.30 am with subse-
quently meager rise of 0.53 °C during the period of 11.30 am
to 1.30 pm in the monsoon season. At the same time, rela-
tively gradual increment at 2.18 °C is observed between 9.30
and 11.30 am followed by subsequent diminishing rate with
—0.71 °C in the post-monsoon season, respectively. Thus,
rate of change of RST (between diurnal slots) was quite
rapid and mostly positive till early afternoon period (till
1.30 pm) in monsoon season with mean rate of 2.55 °C due
to intense sunlight and high temperature and while it is only
0.73 in post-monsoonal period. While taking into account
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Table 5 Diurnal variation of
RST over different road in

Road/street no

Time/temperature in °C

Dibrugarh city, November 2019 9.30 am 11.30 am 1.30 pm 3.30 pm 5.30 pm 7.30 pm
1 37.43 41.36 38.79 30.79 26.3 27.66
2 37.55 32.1 40.54 33.65 27.71 24.87
3 38.51 42.39 39.66 33.31 28.79 24.37
4 36.4 38.98 39.32 29.94 26.97 26.77
5 36.18 38.03 39.12 27.63 25.07 23.69
6 34.29 34.01 31.6 26.46 23.57 22.43
7 37.93 40.93 36.07 29.27 25.07 22.76
8 40.24 41.24 40.48 29.72 26.58 24.15
9 34.75 38.29 37.71 28.40 25.95 25.07
10 42 43.23 4043 31.80 28.05 25.86
11 35.09 38.98 39.97 34.07 324 29.38
Mean 37.31 39.05 38.52 30.46 26.95 25.18
SD 2.35 3.43 2.66 2.52 2.34 2.10
Ccv 6.30 8.78 6.90 8.29 8.70 8.35

the succeeding time slots (i.e. from 3.30 to 7.30 pm) for both
monsoon and post-monsoon season showed rapid mean rate
of decline at —5.96 °C for the former and at — 5.0 °C for the
later season. However, the overall mean rate of change of
RST for time slot from 9.30 am to 7.30 pm is observed as
—2.55 for monsoon and —2.77 for post-monsoonal season.
This signifies dominance of both higher positive and higher
negative growth of RST at before noon and afternoon ses-
sion in the monsoon season, becoming quite gradual than
post-monsoon. Overall mean RST of the city (considering
mean of all time and roads) during monsoon is 43.45 °C and
post-monsoon is 35.36 °C. The distributional pattern of RST
over different time and seasons are represented in Fig. 8.

Impact of traffic and transportation over RST

The influence of traffic over RST is analyzed through inclu-
sion of the method—coefficient of correlation and scatter
plot. The relationship is examined for all diurnal sets of
the selected months. The results suggested quite dissimilar
pattern. The correlations are quite stronger in the morning
as well afternoon session in the month of August with r
value of 0.48, 0.40, 0.38 and 0.40 during 9.30 am, 11.30 am,
1.30 pm and 3.30 pm, respectively. However, correlation
seems to be weak in the early and late evening period with r
value of 0.18 and 0.23 during 5.30 pm and 7.30 pm. While,
a different scenario is observed for the month of Septem-
ber portraying relatively weaker correlation between traffic
volume and RST particularly in the morning session with
r value of 0.30 and 0.18 at 9.30 am and 11.30 am, leaving
apart moderately stronger correlation during the afternoon
period with r value of 0.45 and 0.49, followed by again
weaker trend in the early and late evening period supported
by r value of 0.11 and 0.25, respectively. For the month of

October, it is correlated low to moderately positive during
morning and afternoon with r value of 0.26, 0.56, 0.42 and
0.34 at the same time slot whereas strongly correlated in
the evening with r value of 0.82 and 0.73 at 5.30 pm and
7.30 pm, respectively. The month of November witnessed
a weaker correlation in the morning epoch with r value of
0.37 and 0.22 and negative correlation in early afternoon
and evening period with r value of —0.32, —0.38 and —0.38
at 1.30 pm, 5.30 pm and 7.30 pm followed by low positive
correlation with r value of 0.31 during 3.30 pm. The overall
estimation points out that there are moderate positive cor-
relation between mean traffic volume and mean RST in the
month of August, September and October with r value of
0.56, 0.60 and 0.51 alongside a very weak positive correla-
tion witnessed by r value of 0.11 in the month of November.
Furthermore, the monsoon season overall showed weaker
positive correlation than post-monsoonal season in terms of
mean traffic volume and RST asserted by r value of 0.54 and
0.68, respectively. While considering mean volume of the
traffic for selected 12 days (considering mean traffic of two,
three and four wheeler at the designate day) is correlated to
mean RST. The results appeared as positively strong relation
in almost all days expect day 1 and 2, where r value is nega-
tive with —0.52 and —0.36 and weakly positive in day 4 and
day 6 with r value of 0.31 and 0.22, respectively.

Types of traffic and its impact of RST

The influence of different classes of traffic volume has
been individually correlated with RST for selected time
and month (Table 8). The results revealed were quite
dynamic in terms of two-wheeler, three-wheeler and four-
wheeler traffic volume including its influence over the RST
development in varied temporal direction. In terms of two
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Table 6 Pattern of RST (road
surface temperature) over

Road/street no

Time/temperature in °C

different roads in Dibrugarh 9.30 am 11.30 am 1.30 pm 3.30 pm 5.30 pm 7.30 pm

city, Monsoon Season, 2019
1 46.66 52.13 53.09 43.55 34.36 32.11
2 46.85 51.83 53.04 42.67 35.52 33.25
3 50.65 48.07 56.71 48.22 36.36 35.09
4 44.74 49.87 50.72 45.17 37.79 35.09
5 444 48.5 44 39.62 34.62 32.32
6 41.22 48.44 48.48 40.42 32.72 31.43
7 48.42 53.66 51.96 44.34 34.53 32.47
8 47.63 53.07 52.88 44.05 36.07 32.99
9 43.29 50.96 51.11 42.44 34.59 32.79
10 48.82 53.92 53.31 46.76 40.11 353
11 44.6 48.61 50 42.10 35.05 327
Mean 46.12 50.69 51.22 43.58 35.74 33.34
SD 2.89 2.31 3.37 2.69 2.04 1.34
CvV 6.26 4.56 6.59 6.16 5.71 4.03

Table7 Pattern of RST (road Road/street no Time/temperature in °C

surface temperature) over

different roads in Dibrugarh 9.am 11.30 am 1.30 pm 3.30 pm 5.30 pm 7.30 pm

city, post-monsoon season, 2019
1 41.30 44.18 41.6 32.99 28.57 27.55
2 40.84 39.88 4341 36.00 29.57 27.01
3 41.77 46.39 44.72 36.19 30.81 27.25
4 39.06 40.93 41.73 33.22 29.17 26.75
5 37.68 40.71 39.35 28.64 26.44 25.05
6 37.5 37.80 35.16 28.53 25.39 24.15
7 40.58 41.55 40.24 31.48 28.13 25.14
8 42.38 45.63 43.7 31.70 27.88 25.73
9 37.18 41.15 41.28 30.13 27.74 26.56
10 44.87 45.68 44 34.29 30.03 27.75
11 37.48 40.75 41.6 34.93 31.53 28.83
Mean 40.06 42.24 41.53 32.55 28.66 26.52
SD 2.49 2.78 2.68 2.71 1.82 1.38
CV 6.22 6.59 6.44 8.34 6.36 5.20

wheeler, the correlation seems to be stronger mostly in
the morning, noon and afternoon section (9.30-10 am,
11.30-12 pm, 1.30-2 pm and 3.30-4 pm) while weaker
in the later periods for almost all month. Similarly, three
wheeler also witnessed similar pattern almost for all the
month except for the month of august, which depicted
maximum correlation in the noon and afternoon period.
Contrary four-wheeler traffic demarcates a dissimilar pat-
tern by incorporating stronger correlation particularly
in the morning, noon and late afternoon section (i.e.
9.30-10 am, 11.30-12 pm and 5.30-6 pm) for all selected
months. The distributional pattern of traffic in the Dibru-
garh city in different roads and time slots are represented
in the Fig. 9.

@ Springer

Influence of air temperature and relative humidity
on RST

Air temperature and relative humidity play an important role in
modifying as well as understanding the RST. The air tempera-
ture is strongly positive while relative humidity has weaker
positive to negative relationship with RST. The relationship
is analyzed for monthly, seasonal and diurnal pattern. Diurnal
pattern of relationship is examined by considering the day wise
mean air temperature, relative humidity and RST fragmented
in the pre-defined time slots. Diurnal air temperature has a
very strong positive correlation with RST with computed r
value of 0.92.0.94, 0.96, 0.95, 0.96 and 0.94 for the selected
time frames, respectively. While relative humidity seems
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Fig. 8 Monthly and seasonal pattern of mean RST (road surface temperature) in different streets of Dibrugarh, 2019

Table 8 Correlation of two-

Time August September October November

wheeler, three-wheeler and four-

wheeler traffic with RST for all 2W 3W 4W 2W 3W 4W 2W 3W 4 W 2W 3W 4 W

month, Dibrugarh, 2019
9.30-10am  0.14 0.37 029 050 047 021 041 021 0.25 0.58 049 023
11.30-12pm 0.33 0.23 0.03 0.08 —-0.18 0.15 0.61 047 041 0.65 049 025
1.30-2 pm 0.34 0.11 —-0.05 0.04 -0.04 0.04 034 023 -0.05 022 031 0.27
3.30-4 pm 0.72 046 0.15 0.28 —0.05 0.30 0.15 0.07 0.34  0.13 0.10 0.16
5.30-6 pm 0.13 0.15 0.01 0.22 0.08 0.05 031 0.10 0.28 -0.13 0.23 -0.07
7.30-8 pm 0.54 0.15 027 031 0.07 0.11 0.24 -0.06 0.01 -0.27 -0.11 -0.13
W wheeler

to be less dominating for RST modification with r value of
—0.15 in the early morning, whereas 0.25, 0.06, 0.50 in the
succeeding time slots and quite interestingly moderately nega-
tive with r value of —0.55 and —0.53 in the early and late

evening stage. The presence of both low positive and negative
r value demonstrate no regular trend of correlation between
relative humidity and RST. Thus, proclaimed dominant role
of air temperature with weaker role of relative humidity in
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alteration of RST mostly in its diurnal form where monthly
pattern revealed a little different scenario with moderately
strong positive correlation between air temperature and RST in
August and November with computed r value of 0.67 and 0.73
and strong correlation in September and October month sup-
ported by r value of 0.82 and 0.84, respectively. But surpris-
ingly strong negative correlation is witnessed between relative
humidity and RST during the aforesaid month chronologically
with r value —0.64, —0.36, —0.80 and —0.78 accordingly.
While seasonally, in post-monsoon period, strong correlation
is acknowledged between air temperature, relative humidity
with RST at r value of 0.80 and —0.80, whereas moderately
strong correlation is accredited to monsoon season with r value
of 0.77 and —0.55, respectively.

Discussion and conclusion
The study finally witnessed an influencing role of traf-

fic volume and count on the alteration of RST. But there
seems to be significant variations in pattern of influence

@ Springer

of different parameters such as traffic volume, air tem-
perature and relative humidity on RST. Considering the
nature of dynamics of RST, there is no regular pattern
is noticed in the selected time frames for study months
and season except for higher rate of change of RST in the
morning session during August and slowly diminishing
trend for rest of the months. One of the remarkable dif-
ferences is noticed in terms of peak RST, which acquired
its position in the afternoon time (1.30-2.00 pm) in the
monsoon season, whereas before noon (11.30-12.00 pm)
time in the post-monsoon season. This is the possible
outcome of duration and angle of sunlight on the road
surface. Considering the impact of traffic on RST, it has
been noticed that the traffic seems to quite governing on
morning time during August, afternoon in September and
October and finally less effective in November. This evi-
denced that impact of traffic volume on RST is more on
summer, related highly to the intensity of sunlight. Fur-
thermore, the type of traffic also considered to be one of
the major factors in dynamics of RST. The two-wheeler
vehicles are accounted as more leading on RST rather than
three and four wheelers. Thus, overall study incorporated
the true nature of RST modification with respect to traffic
volume along with air temperature and humidity. It is a
fact that appreciable change of RST brings a significant
change in the process of urban heat island in a city. The
air temperature and humidity always have a considerable
influence over RST variability. Nevertheless, the impact
of traffic volume and its different type on the alteration of
RST development in a city cannot be overlooked. But the
observations showed that the impact of traffic and trans-
portation on RST varies with respect to the time as well
as seasons. Thus, for an urban planner while dealing with
the issue of urban heat more particularly while taking into
account the surface urban heat island intensity must also
consider the dynamics of RST in the city and its correla-
tion with traffic volume and its types. However, to reduce
the intensification of RST, the improvement of green land
parcels in alongside the streets as well as in the centerline
of the city road is must. The surface urban heating pro-
cess can be neutralized only through cooling and shading
method by incorporation of green areas.
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Abstract

Food toxins are regarded as a major source of health risks, serious illnesses susceptible to even death. These dangerous
pathogens may lead to significant economic impact worldwide. The food production chain undergoes different stages like
harvesting. processing, storage, packaging, distribution, and lastly preparation, and consumption. Therefore. each step is
susceptible to risks of environmental contamination. Nowadays. the carbon quantum dots (CDs) are regarded as one of the
most widely used hybrid carbon nanomaterials due to their different magical physical and chemical properties. The CDs have
asize below 10 nm and show the fluorescent property. The CDs find vast applications in different fields like sensing, food
safety, drug delivery, bioimaging, catalyst, energy conversion, etc. Compared to other available methods, the fluorescence
detection technigues have low cost. easy handling, and safe operating system. There is a need for a review to compile the
fluorescence properties of carbon nanodots used to detect food pathogens. This brief review is addressed in that direction
and mostly focused on the synthesis of carbon dots-based fluorescence sensors for detecting pathogens and toxins in foods
and beverages. The detailed mechanisms and origin of fluorescence properties of carbon quantum dots are also highlighted
herewith.

Keywords Carbon dots (CDs) - Fluorescence - Food toxin - Sensors - Top—down - Bottom-up

Abbreviations 1 Introduction

CDs  Carbon dots

CQDs  Carbon quantum dots Food toxin management is nowadays u global food safety
GQDs  Gruphene quantum dots issue. These types of toxins may originate from different
PL Photoluminescence sources like environment having an organic or inorganic
CPDs  Carbonized polymer dots origin and contaminate foods [1]. Some examples are met-
PET  Photo-induced electron transfer als such as lead and copper, lead, iron, fluoride mercury,
RET  Resonance energy transfer dioxins, bisphenol, polychlorinated biphenyls (PCBs), pes-

ticides, herbicides, food coloring agents, preservatives, ete.
Similarly, for some used drugs for people and animals, food
packaging methods (migrant leaching) may contaminate
water and may cause chronic toxic effects ultimately health
hazards to consumers [2]. Toxicity depends on the health
condition of individuals, age, dose and exposure cycle of
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long processes for getting food like harvesting, processing,
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hazards to consumers [2]. Toxicity depends on the health
condition of individuals, age, dose and exposure cycle of

5 Mamsh Jyot ml_cm toxin, etc. as well as the individua.l’s suscep\i'bilily. 'nm'm

long processes for getting food like harvesting, processing,

! Department of Chemisiry, Bimala Prasad Chaliha College, storage, packaging, distribution, and lastly preparation, and

Nugarbera, Kamreup, Assam 781127, India consumption. Thus, there is a possibility to get contami-

¥ Material Nanochemistry Labortory, Physical Scicnces nated food with pathogens at any stage of the food produc-

Division, Institute of Advanced Study in Science tion process [3]. The human food contamination pathways
gwm"_‘;:’l%yj m:‘ Boragaon, Garchuk, are schematically shown in Fig. 1. .

) . ‘ For food safety management, the most used instru-

Department of Physics, Birjhors Mahavidyalaya, Birjhora, ments are chromatography and mass spectrometry like

Bongaigaon, Assam 783380, India
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Abstract. Mishing community is one of the major tribal communities residing in Northeastern India.
They have adapted their lifestyle with one of the adverse conditions and their reliance on plants for food
and medicine is widely prevalent. This article presents an explorative ethnobotanical survey on
documentation of plants used by the Mishing community of Assam in treating the common ailments as
well as their mode of preparation and administration. Research was conducted in eight villages from four
districts of Assam. Various participatory interaction methods. group discussions and semi-structured
questionnaires were conducted with a total of 80 respondents. Plant importance analysis was done using
four quantitative indices (Use value, Use report, Informant consensus factor and Fidelty level). Tn total.
153 plants under 126 genera and 62 families are recorded. Fabaceae (11 spp.) was the most dominant
family and Clerodendrum and Solamumn (3 spp. each) were the most dominant genera. The highest use
values were recorded for Musa balbisiana (0.087) followed by Paederia foetida (0.075). Kidney stone
has the highest Informant Consensus Factor value of 0.97 with 74 use reports for 3 species. A total of 7
species were found to have = 90% Fidelty Level and Cissus quadrangudaris recorded the highest value,
i.e. 93.7% FL for treating bone fraciure with 75 use reports. In addition, a review of ethnomedicinal plants
published in earlier literature for the community is presented, and 77 plants are reported as new
ethnomedicinal records for the community. A list of bioactive compounds found in the presently reported
plants is also listed. Though modern health facilities have gained pace in the developing countries like
India, traditional medicine still co-exists with tribal communities as these are the nearest and reliable
forms of treatment in Assam, exemplified by the high degree of reliance on it.

Keywords: Traditional medicine, Ethnobotany, Assam, Mishing, Quantitative analysis.

1. Introduction
1.1. Traditional medicine
Traditional medicine (TM), also known as complementary or alternative medicine, comprises the
knowledge. skill, belief. theories and practices of an indigenous community that are used to
diagnose, treat and cure any ailiment as well as to maintain a healthy life. It has been used for
centuries and recently it has gained a lot of attention in the developed countries as well
(Mahomooally, 2013). Herbal medicine is also a form of TM and addresses plants as active

ingredients. It may be leaves, barks, fruits, seeds, roots, latex. and even complete plants (Pan et
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Rural tourism is a very important part of tourism industry
around the world. It is a form of nature based tourism which uncover the rural
life cycle. Tai Phake is the branch of great Tai race and the Nam Phake village
in Naharkatia(Assam) is home to a small population of them and the village
has great diversity of cultural and natural resources which makes Nam Phake
village a attractive tourist destination. The researcher, in this paper aims to
accessthe scope and potentialities of empowering Tai Phake women through
rural tourism in Nam Phake villge of Dibrugarh district of Assam.

Keywords: Rural life, natural resources, tourist destination,
empowerment.

Introduction: : line to rural
Rural-tourism is also a new concept, developed around the idea of trave m,.,l -
places of natural beauty, moving around and staying with for ?.l couple ofj days. Ruréii :f:lnf‘::-:
has the twin objectives of conserving environment and improving the soc lwor;z:;:se wpess
of the local people. The state of Assam has ample of scope for rural. tzun;{l;,l bt
natural scenario and climatic condition. The state is virtually free ﬁ'omhlnb::e ::m ;\”’iﬁch aneco-
enchanting rivers, the thick forest, the blue hills, flora and faun[a m:,;n:ofrul'ﬂl economy with
friendly green tourism industry can be developed. e - dc\:‘c opxral development. Basically
Sustainability, rural tourism is regarded as an esse.ntliﬂ g2 [ life, rural culture and rural
Rural tourism is a form of nature based tourism, wl‘_'ch uncovell' I‘m‘la con?mun ities socially and
heritage at different rural locations, thereby uplifting ithﬁ C:O:n the local economy and the
economically, Rural tourism has always created a huge mpacn one hand and carries potentia
socio-economic and socio-cultural scenario of the concern m?: c'Ruml tourism brings
S¢ope for the rural residents on the other (bhattacharya ; 20h :.her and gives 5 n’-‘
s o s 1 S e
i ent to =
EEMY generates employm
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Abstract

The handloom sector plays an important role in our economy not only providing employment
or generating income, but also the handloom products have its own identity of different state
or regionby its unique design.The changing fashion trendscould not fade the glory of
handloom products of our country. But the sector is facing several problems such as low
income, low educated people, low creditability etc.But the future growth in the handloom
sector could be achieved through a series of strategic policies in the major constraint areas
and could make the sector more vibrant. Here, an attempt has been made to analyse the
economic status of handloom weavers along withdifferent personal and social problems faced
by the handloom weavers in Kamrup district of Assam.

Key Words: Handloom Weavers, Personal Problems, Socio Cultural Problems, Economic
Status, Women empowerment

1. Introduction
Handloom weaving occupies a pivotal place in the socio-economic fabric of
Assamese society. This age-old household craft has brought a sense of pride, dignity and
social status among the weavers (Bori & Bhattacharyya, 2021). Being more labour-intensive,
the handloom weaving sector in Assam provides employment to 1,59,577 full time weavers
and 8,90,612 part time weavers during 2021-22 (Economic Survey Assam, 2022-23).0ut of
the total handloom households of India, Assam represents around 40.37 percent of total
weavers and women weavers comprise 53.89 percent out of the total women weavers of India
(Fourth Handloom Census of India 2019-20). Therefore, empowering women in the
handloom sector would likely build livelihood development and cushion their financial
management through employment (Goswami, 2005) and any government initiative to
develop handloom sector directly intensify the empowerment of women in the state. It was
reported in a study that participation of nearly 89% of women weavers in the self-help group
not only increased their monthly income and production in handloom products but also
improved their standard of living (Baishya, 2019).
Weavers, in Assam are mainly from the vulnerable and weaker sections of the society,
who weave for their household needs and contribute to the production. Therefore, handloom
weaving as an activity is in crisis with low productivity, low wages, low literacy levels,

6264
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Abstract

Brinjal (Selanum melongena L) is an important agricultural crop grown globally. Phomopsis fruit rot incited by Phomopsis
vexans is a serious disease and can cause up to 15-62% yield losses. The disease is managed by application of fungicides
which could lead to several environmental and health related problems. Thus, the present study was undertaken to find
out the efficacy of fungicides, bio-agent and plant extracts against the disease of brinjal at CPCRI, Kahikuchi, Guwahati by
following randomized complete block design (RCBD) with three replications under field condition during 2020-2021. Two
fungicides (Bavistin 50 and Captan-50), a bio-agent Trichoderma viride and two botanicals (Allium sativum and Allamando
cathertica) were evaluated for their effectiveness against Phomopsis fruit rot. Result showed that seed treatment and
foliar application with Bavistin @ 0.1% showed lowest disease incidence (8.3%) and highest yield contribution (303.55
a/ha) followed by Captan (13.3%) disease incidence @.2% and gave yield (255.55 q/ha) while the bio-agent Trichoderma
viride 10® conidia/ml was observed (16.6%) disease incidence with (228.88 g/ha) yield. Among the two plants extracts @
15 percent concentration Allium sativum and Allamanda cathertica found (21.6%) and (25%) disease incidence with
213.33g/ha and 200 g/ha yield respectively in comparison to untreated control.

Key words: Bio-agent, Solanum melongena, Phomopsis vexans, Evaluate, Fruit rot, Fungicides, Plant extracts

Brinjal or eggplant is a popular vegetable crop grown in  under taken to find out the effective fungicides, bio-agent and
almost all districts of Assam. It is called king of vegetable due plant extracts against the fruit rot disease of brinjal under
to its wide usage in every Indian food [1-2]. In India, Brinjal is  natural condition.
cultivated in an area of 0.72 million ha with a production of

12.32 million tones and productivity of 16.95 t. ha™' during the MATERIALS AND METHODS
year 2016-17 [3]. It is grown round the year. This important
crop is known to suffer from 12 diseases and amongst them fruit On the basis of good performance showed at in vitro tests

rot caused by Phomopsis vexans one of the major constraints of o fungicides (Bavistin 50 @ 0.1%, Captan-50 @ 0.2%), one
brinjal cultivation [4]. Mahadevakumar e al. [S] reported that fungal antagonist (7. viride) and two botanical extracts (Allium
yield losses 15 to 62% of eggplant due to Phomopsis fruit rot  sarivim, Allamanda cathertica @ 15%) were selected for their
caused by Phomopsis vexans. It reduces yield and marketable  efficacy in controlling the disease in fields condition.

value of the crop from 20-50% [6-9]. Due to Phomopsis fruit

rot huge loss of yield, decreased fruit number (34.8%) and fruit ~ Seed treatment with T. viride spore suspension

weight up to 17% reported by [10]. The pathogen is generally Brinjal seeds were soaked in the adhesive spore
dispersed by rain splashes and through rotten parts and insects  suspension for 30 sec. and then in the antagonistic spore
[11]. Pale to light brown sunken spots develop on the infected  suspension of 10* conidia/ml for half an hour. After soaking,
fruits. Many workers have reported the varied efficacy of  the treated seeds were dried in shade [14].

chemical fungicides to control the disease. Biological control

could be successful alternative to chemical. Antifungal  Preparation of suspension of T. viride

activities of Garlic, Neem, Alamanda, have been reported by Spore suspension of T. viride was prepared from 15 days
many researchers [12-13]. Therefore, management of P. vexans  old culture grown in PDA slants. The spores were suspended in
is very important as it increasing the productivity and  sterile distilled water and the concentration was adjusted to 10
production of eggplant. Keeping in view the present study was conidia/m! using haecmocytometer. Carboxy methyl cellulose
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s were collected after 7 days.

(CMC) 0.2% . _
with 77 viﬁd‘; Was used as an adhesive for treating brinjal seeds

Erlenmeyer flasks contains 10
SPOI‘E Suspen si on.

(PDB) medium to enhance more §

i °C in a shakin
Seed treatment with fungicides were incubated at 25°C in

Wet seeds treatments with fungici
1 cat ungicides were done
Zcparateiy with Bavistin (0.1%) and Captan with (0.2%).
ntreated seeds served as control [15].

Seed treatment with plant extracts

- Seeds were dipped in garlic and Allamanda extract at
7o concentration for half an hour and the untreated seeds
served as control. The liquid was drained off and seeds were

shade dried before sowing in ts as per methods of Isl
Meah“s]_ g in po p ethods of Islam and

Foliar spray
T. viride @ 10" conidia/ml, fungicides Bavistin (@
0.1%) and Captan (@ 0.2%) and plant extracts Garlic and

Allamanda @ 15% were sprayed into the plant with the help of

l[l;(:]ni.zer tll the wetting of leaves at four different intervals

Details of the treatments

There were altogether seven treatments in the
experiment and the combination as follows:
T;: Control without pathogen.
Tz: Inoculated control only P. vexans
Ts: Seed treatment + spray with Bavistin @ 0.1% + P. vexans
Te: Seed treatment + spray with Captan @ 0.2% + P. vexans
Ts: Seed treatment + spray with 7. viride @ 10® conidia/ml + P.
vexans
Te: Seed treatment + spray with A. sativum @ 15% + P. vexans
T7: Seed treatment + spray with A. cathertica @15%+ P. vexans

Percent of fruit rot infection was recorded for Phomopsis
vexans with the following formula:

No. of fruits infected
Total No. of fruits

Percent of fruit
rot incidence =

x 100

Field experiment: The field experiment was done at
CPCRI, Kahichuci, Guwahati during the year August, 2020 to
February, 2021.

Preparation of the land

Experimental area was ploughed twice by tractor drawn
disc plough up to a depth of about 20 cm. Then properly leveled
and stubbles were removed by manual labours. All the
recommended fertilizers dose such as FYM @ 10 t/ha, N 50
kg/ha., P20s 50 kg/ha and K20 50 kg/ha were applied during
the period of study. Seedlings raised from the surface sterilized
certified seeds were transplanted into plots,

Design and layout of the experiment

Design Randomized block design
Replication 3 (Three)

Number of treatments 7 (Seven)

Total number of plots  : 21

Individual plot size 3m * 1.5m

Plant per plot 12 (twelve)

75 cm x 60 cm (Row to Row
and Plant to Plant)

Spacing

Preparation of inocula

Phomaopsis vexans was first grown on PDA medium and
incubated at 28+1°C for 7 days. One mycelial disc of each of
the two fungus were inoculated separately in two 500 ml

shaking at 170 RPM and the spore
To remove the mycelial mat the culture was
cheese cloth and the final concentration was @
conidia/ml for using sterile distilled water.

haemocytometer the number of spore were counted.

poured through
djusted at 1x108
By usings

Preparation of pot . .

; Emhcnﬂ;ots (30 ¢cm in diameter and 45 cm 1n he:gl_lt)
were used for the experiments. The pots were washed with
sterilized water followed by 70 percent alcohol. Garden soils
were collected broken into powdery form and remove root b_lts
and other foreign materials. Then the soil was mixcd’wtlh
decomposed cow dung and sand in a ratio of 2:1:1 and sicved
through 4 mm sieve and then sterilized in an autoclaves at 15
Ib/ inch? pressure for one hour for three successive days.

Inoculation

Healthy seedlings of brinjal were raised in the
experimental field. Seven days old pure cultures of P. vexans
inocula were prepared from PDA slants. The leaves were
washed with sterile water before spraying and 1x10* conidia/ml
suspension was sprayed to 30 days old seedling, before
flowering 60 days old and after flowering 90 days. The
suspension was applied with the help of sprayer on abaxial and
adaxial surfaces of leaves. The distilled water sprayed plants
served as control.

RESULTS AND DISCUSSION

The data presented in the (Table 1, Fig 1) represented
that all the treatments could reduce the incidence of fruit rot
disease of brinjal, in compare to control; while the inoculated
control showed 100 percent incidence. However, amongst the
treatments applied Bavistin (T3) was observed lowest (8.3%)
incidence of. fruit rot of brinjal. It was significantly most
effective in comparison to the other treatments. Captan (Ts) was
found to be the second best chemical in terms of lowest disease
incidence which recorded(13.3%) followed by (Ts) treatment
(Trichoderma  viride) (16.6%). Among the two botanical
treatments applied, Allium sativum extracts (Ts) was observed
(21.6%) incidence whereas the extracts of .4/lamanda
cathertica (T7) recorded (25%) incidence of fruit rot disease
which were found significantly better overall control (T))
(33.3%). It was observed that ANOVA analyzed indicated that
all the treatments were found statistically significant at 1% level
against the development of fruit rot disease in brinjal as
compared to control.

All the treatments used in the experiments reduced the
incidence of fruit rot of brinjal. Among them Bavistin was
noticed highest reduction of fruit rot (75%) followed by Captan
(60%) and Trichoderma viride recorded (50.1%). The two
botanical extracts applied, Allium sativum extract showed
(35.1%) reduction while the Allamanda cathertica was found
(24.9%) in terms of reducing the incidence over control.

Yield per plot

Data on fruit per plot were presented in (Table 2). There
was significant difference among the treatments in this
parameter. Perusal of data revealed that T3 (Bavistin) recorded
the maximum yield (13.66 kg) which was significantly higher
than the other treatments. This was followed by T, (Captan)
(11.5 kg), Ts (Trichoderma viride) (10.3 kg), Te¢ (Allium
sativum) (9.6 kg), and Ty (Allamanda cathertica) extract (9 kg).
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significantly high effective (P<0.05) against the increase 10

yield of brinjal as compared to control.

Var,
,:_B_l'lola = T: (Contr l)—rmam":nts % Disease incidence % Disease reduction over control
! 1 (Contro 000
(Pusa Kranti) T2 (Inoculated control) 3;?}3; 000
Ts (Bavistin) 83 75
[ T4 (Captan) 133d 60
Ts (T viride) 16.6d 50.1
Ts (Allium sativum) 216e¢ 35.1
17 (Allamanda cathertica) 25¢ 24.9

Values within the same column having a common letter (s) do not differ significantly (P < 0.05) by DMRT

Table 2 Effect of different treatments on yield per plot of brinjal

Yield per plot % Yield increase over

Variety Treatments Yield per plot (kg) (a/ha.) control per plot
Bhola T} (Control) 75a 166.66 000
(Pusa Kranti) T, (Inoculated control) 0b 000 000

Ti (Bavistin) 13.66 ¢ 303.55 82.13
T4 (Captan) 11.5d 255.55 53.33
Ts (T. viride) 10.3 de 228.88 37.33
Ts (Allium sativum) 9.6 de 213.33 28
T (Allamanda cathertica) 9e 200 20

Values within the same column having a common letter (s) do not differ significantly (P £ 0.05) by DMRT

350
m Yield per plot (q/h)
®m % Yield increase over control per plot.
- 300
o
5
-g- 250
%
o 200
g
g 150 -
=]
5 100 -
s
)
& 50 -
0 1 : .
Tl T2 T3 T4 T5 T6 T7
Treatments

Fig 1 Effect of fungicides, T. viride and botanicals extracts against yield (a/h) per plot and yield increase in field condition

Yield increase in hectare per plot

The total yield of brinjal was highly influence due to
application of different treatments (Table 2, Fig 1). The yield
ranged from166.66 g/ha to 303.55 g/ha. Bavistin (T3) was
recorded the most effective which could significantly increase
the yield to the extent of (Vi=303.55) g/ha against (82.13)
percent increase over control. This was followed by Captan (T4)
resulting in (255.55) q/ha and (53.33) percent increase in yield.
The next treatment (Ts) T. viride showed (228.88) g/ha and
(37.33) percent increase in yield. However, among the two
botanical extracts used Allium sativum extract (Ts) was found
(213.33) g/ha against (28) percent increase in yield. Similarly,
Allamanda cathertica (T7) was recorded (200) g/ha and (20)
percent yield increased over control. The lowest fruit yield was
found inT; treatment (control) 166.66 g/ha. The effects of
fungicides and the bio-agent were more potent when applied,
rather than two botanical extracts. Among the treatments

Bavistin when applied was found to be most effective in
reducing the incidence of disease and increasing in yield over
control. This may be due to inhibitory systematic protection
imparted by Bavistin to the seeds of brinjal against the
pathogen. Captan is the next best effective treatment, regarding
the disease control and increased the yield. T, viride was found
moderately effective treatment reducing the disease incidence
as wgll as increased in yield. The reduction in the incidence of
the disease with increase in yield may probably be attributed to
the killing of the seed-bomne pathogen including Phomopsis
vexans. Among the two botanical extracts both Allium sativum
and Allamanda cathertica were found to be effective in terms
of reducing the disease incidence and increased the yield. The
present finding is in agreement with the findings of Phansawan
et al. [17] they reported that Carbendazim was proved the best
control of Phomopsis vexans and increasing the yield of brinjal.
Foliar spray of carbendazim (0.1%) twice thereafier at 15-day
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lﬁ_n:::"’fiﬁhlt:h Tesulted in lowest disease incidence and highest
: ly against Phomopsis fruit rot [18] also coincided the
result of laboratory study wherein, carbendazim completely
lnh1b1th the mycelia growth of the pathogen [19]. The
potentiality of Trichoderma spp. used as bio-pesticide for
protection of several crop diseases found effective [20-22].
Garlic extract (5 and 10% w/v) inhibited the mycelial growth of
Phafnop.ﬂ‘s vexans [23]. Seed treatment with botanicals like
_ga.r_l::: (I:1w/v) or Allamanda (1:1 w/v) extract decreased the
incidence of seedling blight. Allium sativum and Allamanda

[24]. The botanical extracts have a Very good potentiality
against seed borne pathogen of brinjal. .

CONCLUSION
It is concluded that fruit rot disease of 'brlnjal (l:an'be.
effectively managed by seed treatment and foliar application
with fungicides, bio-agent and plant extracts. These were found
to be most effective in terms of disease incidence and mcrcasmgg
the yield over control,

cathertica tablet controlled the seedling disease of eggplant
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Abstract

The new member of carbon nanomaterial family, 0D carbon nanomaterials attracted the attention of the scientific family
recently. The 0D carbon nanomaterials which include carbon dots, graphene quantum dots, carbon nanodots, etc. and possess
some outstanding optical and electronic properties. There are various reports on nanomaterials as artificial nanoenzyme for
colorimetric detection of biomolecules and toxic metal ions. Artificial nanoenzyme possess some extraordinary properties
compared to natural nanoenzyme due to their long self-life, cost-effectiveness, high surface area, size controllable, and less
environment-sensitive nature, These nanoenzyme possess some active sites for the oxidation of H,0, i the presence of
peroxidase-like substrates such as TMB. ABTS. OPD, etc. There is a need for a review to compile the optical properties of
maodified carbon dots as artificial nancenzyme to detect biomolecules, This mini-review is addressed in that direction and
exclusively focused on the synthesis, characterization, and optical sensors for detecting biomolecules and some toxic ions
in the real sample. The detailed mechanistic msight into these colorimetric biosensors is also highlighted herewith. 1 think
this review article paves the way for new possible strategies for tuning and enhancing the peroxidase-like catalytic activity

of these carbon dots-based artificial nanoenzyme in near future.

Keywords Curbon dots (CDs) - Fluorescence + Peroxidase mimic - Nanoenzyme - Colorimetric sensor

Abbreviations

CQDs  Carbon quantum dots
CDs Carbon dots

GQDs  Graphene guantum dots
PL Photoluminescence

Introduction

Natural enzymes possess the efficient biocatalytic activity
and participated in complex metabolic processes, nutrition,
and energy conversion in living organisms [ 1-3]. They are
very specific and efficient in the reactions in which enzymes
are involved, One example of a natural enzyme is horseradish
peroxidase {HRP) which catalyzes the peroxide decomposi-
tion protecting the cell from toxic chemicals. Again activity
of H,0, can be used as peroxidase to take part in oxidation
processes in biochemical and various numerous biological

L2 Manash Jyoti Deka
dekamanashS @ gmail.com

' Department of Chemistry, Bimala Prasad Chaliha College,
Kamrup, Nagarbera 781127, Assam, India
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systems [4, 5]. They are used in agriculture, chemical, food,
pharmaceutical industries, biosensing, environment reme-
dintion, drugs, etc. |6, 7). The main disadvantage of natural
enzymes is that it is very easy to nullify their effect of natu-
ral enzymes. Because the enzymes are active only under
extremely mild physiological conditions. In extremely high
physiological conditions they are not suitable for reactions
for large-scale use. Some reported challenges with natural
enzymes are reusability, high denaturation rate, costly puri-
fication, and preservation processes (8, Y.

With the progress of research in interdisciplinary science
and technology, there is an urgent need of artificial nanoen-
zyme mimics that possess peroxidase-like activity like HRP.
In simple word nanoenzymes possess enzyme-catalyzed
properties and are easy to prepare, size controllable, and
adjustable in function having their dimensions in nanorange
[10, 11]. First nanoenzyme was reported by Gao L and his
team in 2007 in the case of Fe,O, nanopurticles which show
peroxidase-like activity [12]. After that discovery. these
enzymes mimic attracted much attention of the scientific
community and immediately come into focus. Other metal-
based enzymes are Au, Ag MnO, and Cu,O nanoparticles
etc, which also exhibit the sume kind of catalytic activity

* @ Springer
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Abstract

Endophytes are considered the repository of bioactive compounds as they contain a wide variety of chemically and structur-
ally diverse secondary metabolites. The endophytes associated with Solanum species have been studied for the last few years.
Therefore, the present study aimed to discuss the bioactive compounds produced by endophytes associated with Solanum
species and their biological activities. Our study reveals that among the Solanum species, only 13 species have been studied
in the context of endophytes so far. Overall, a total number of 98 bioactive compounds have been reported from endophytes
associated with Solanum species, of which 64 compounds are from fungi and 34 compounds from bacteria. These bioactive
compounds belong to different chemical groups such as sterols, flavonoids, volatiles, and many others and exhibited diverse
biological activities including antimicrobial, anticancer, antiparasitic, antioxidants, and plant growth-promoting activity.
Moreover, the endophytic fungi were reported to produce two compounds that are often present in the host plants. These
condensed data may open the door for further research and provide details on potent endophytes associated with Solanum

species.

Keywords Bioactive compounds - Biological activity - Endophytes - Solanum

Introduction

The utmost step in the research on endophytes is the selec-
tion of an economically important and promising host plant.
The reason behind the selection of host plants is to under-
stand the plant—endophyte interaction as well as to discover
new bioactive compounds produced by those endophytes
that could be helpful in the pharmaceutical industry. In this
respect, plants of ethnomedicinal value are excellent candi-
dates for the study of endophytes, as endophytes can imitate
the biochemistry of their colonized host plant to stimulate
similar types of bioactive compounds or derivatives which
are even more bioactive than the types of their host plants
(Sadrati et al. 2013). For example, capsaicin is produced
by an endophytic fungus Alternaria alternata from Capsi-
cum annum, which is a key compound of the host plant

Communicated by Yusuf Akhter.
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Department of Botany, B.P. Chaliha College, Kamrup,
Assam 781127, India
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(Devari et al. 2014). Anticancer drug taxol is produced
by Lasiodiplodia theobromae which is an endophytic fungus
of the medicinal plant Morinda citrifolia (Pandi et al. 2011).
Similarly, camptothecin is reported from the endophytic
bacteria Paenibacillus polymyxa found in Camptotheca
acuminata (Nchabeleng 2017). However, such phenomena
might be the consequence of horizontal gene transfer (HGT)
between the endophytes and host plants (Sachin et al. 2013).

The Solanum is the largest and most representative genus
in the family Solanaceae that comprises more than 2000
species (Kaunda and Zhang 2019). The genus is very rich
in economically important species that include both food
crops and ornamental plants. Besides, the species of Sola-
num is well known for ethnopharmacological applications
due to the presence of various bioactive compounds. There
are about 670 compounds including alkaloids, terpenes, fla-
vonoids, lignans, steroidal saponins, steroidal sterols, phe-
nolic compounds, coumarins, and many more compounds
documented by Kaunda and Zhang (2019) in their review.
In addition, it is reported that the wild variety of traditional
or indigenous vegetables belonging to Solanum has higher
nutritional value than domesticated species (Mili et al.
2021). Furthermore, they are grown healthy in the wild with

@ Springer
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Tabernaemontana divaricata (crape jasmine, pinwheel flower) is an orna-
mental, flowering, evergreen shrub in the family Apocynaceae (Jena
et al., 2019). It is native to India and other tropical regions in Asia.
The different parts of the plant are used in traditional medicine for a
range of pharmacological activities. In September 2023, black spot-like
symptoms were observed on the leaves of T. divaricata near Gauhati
University (26°9'14.8“N, 91°39'38.1"E), Guwahati Assam, India. At the
early stage of infection, disease symptoms appeared as small, circu-
lar and yellow-halo spots and developed into angular brown spots in
the later stages of infection. As the disease progressed, the leaf tissues
around the spots became yellow and the lesions enlarged. Gradually
adjacent lesions merged, became necrotic and shot-hole symptoms

appeared (Figure 1).

FIGURE 1 Leaf spot symptoms observed in the field: (a) healthy
plant of Tabernaemontana divaricate, (b) initial leaf symptoms and (c)
matured leaf spot showing traces of shot-holes.

Twenty diseased leaves were collected from ten plants and washed
in running tap water to remove soil and associated debris. The sam-
ples were surface sterilised using 70% ethanol solution, followed by
0.2% NaOCI solution, for one minute each, and were subsequently
rinsed three times with distilled water (Omar et al., 2018). The surface-
sterilised infected leaves were cut into small fragments (5 x 5 mm?)
using a sterile scalpel. Each fragment was transferred onto potato
dextrose agar (PDA) plates and incubated at 28+2°C for seven days.
Hyphal tips growing from the fragments were sub-cultured on PDA.
Pure cultures were produced by transferring the tips of fungal hyphae
onto PDA plates. Colonies were cottony, white to pale orange, whereas
the reverse side formed a pale orange to a central salmon colour

FIGURE 2 Cultural characteristics of Colletotrichum coffeanum
(isolate TDCK 1) on potato dextrose agar medium: (a) front view and
(b) reverse view after seven days’ incubation.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2023 The Authors. New Disease Reports published by British Society for Plant Pathology and John Wiley & Sons.
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Atrazine is a controversial and widely used herbicide to control weeds in both agriculture fields and residential
sites. Instead of adopting manual weed control, atrazine is being used by people who resulted in a negative impact
on the environment. Therefore, removing atrazine in soil has received considerable attention. Microorganisms have

terrific potential for degradation of hazardous pollutants which always motivates continuous bioremediation-directed
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Bacteria,

Fungi,

Yeast.

soil and water in the future.

research. The objective of this review is to identify, analyze, and compile all the studies on atrazine—degrading
microorganisms. Particular emphasis is made on the atrazine degradation pathways, a diverse group of bacteria,
fungi, and yeast along with the genetics and enzymology aspects of degradation. The present review may act as a
source of information for developing a cheaper and microbiological method for rescuing the atrazine-contaminated

1. INTRODUCTION

The widespread and long-term use of chemicals including atrazine
(2-chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine) ~ herbicide
in both agriculture and non-agricultural field is still a severe concern
today. These compounds have the potential to runoff and leach through
the soil leading to surface and groundwater contamination [1]. Most
attentively, atrazine can cause serious human health problems such as
endocrine disruption, central nervous system, reproductive system,
immune system, and carcinogenic disorders [2]. Atrazine inhibits
photosynthesis efficiency, superfluous energy dissipation in electron
transport, and destroys cellular structure which resulted in the inhibition
of growth in algae [3]. Moreover, atrazine has a moderately persistent,
long half-life, and high mobility in soil than some other herbicides.
Due to its high toxicity, persistence, and mobility in the environment,
atrazine was prohibited by the European Union in 2004 [4], but it
is still one of the most extensively used herbicides against weeds
today in several countries, for example, annually 23 million kg in the
USA [5], 27 million kg in Brazil, 16 million kg in Argentina [6], and
3 million kg in India [1]. Therefore, for a safe and sound environment,
the rapid abolition of atrazine from the contaminated site has become
very crucial.

*Corresponding Author:

Chiranjib Mili,
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E-mail: milichiranjib93 @ gmail.com

Microorganisms have tremendous potential for bioremediation and
herbicide degradation due to the presence of various catalytic enzymes
[7]. The presence of such characteristics, microorganisms can degrade
atrazine into different metabolites that act as a source of energy for
other organisms. Many strains have been reported for their abilities in
atrazine mineralization including members of the genera Pseudomonas,
Bacillus, Burkholderia, Arthrobacter, Enterobacter, and Norcardioides
[8-11]. In addition, several fungal species belonging to the genera
Fusarium, Aspergillus, Penicillium, and Pleurotus have also been
isolated and studied for degradation of atrazine [2,12,13]. Therefore,
microorganisms can be chosen for easy and better strategies for the
rescue of atrazine polluted sites ecofriendly.

In recent years, several review papers have been published on the
degradation of atrazine in different aspects such as the impact of
atrazine in the aquatic environment, technologies used to reduce the
toxicity of atrazine as well as advantage and disadvantages [14,15].
In 2021, a similar review was published by Abd Rani et a/. [16] that
focused on only bacteria while fungi and yeast are neglected. In
contrast, this review is a humble attempt to accumulate all the microbes
associated with atrazine degradation in a single article that has already
been gathered through vigorous research. This article also presents
the clear degradation pathways along with the genes and enzymes
involved in atrazine-degradation. This review will help researchers to
develop a cost-effective and efficient microbiological technology for
the remediation of atrazine-contaminated soil.

© 2023 Mili, et al. This is an open access article distributed under the terms of the Creative Commons Attribution License -NonCommercial-ShareAlike Unported

License (http://creativecommons.org/licenses/by-nc-sa/3.0/).
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Abstract

War is a very ambiguous term. It revolves around conflict of opinions among a group of nations
or within a nation. War in reality is very disturbing and has unimaginable consequences. Plato has
rightly said “only the dead have seen the end of war”. World War I and Indian participation is very
much of a volunteer or forced service to the Britishers. Indians were not prepared for a war at that
time. The economic and social conditions of India suffered a lot due to the British Raj and its
political strategy that created a British hegemony over the People. Mulk Raj Anand was writing at
a time when Indian English Writing did not flourish. Anand compared Indians with Germans
which other writers of that time would hardly do, or dare to do. Anand tried to portray his world
of War through a Sikh peasant youth Lal Singh. He established dislocation at multiple levels and
intertwined them to speak of war. The struggle he talks about can be classified into three opinions
1) The greatest struggle (World War I) ii) The freedom struggle (British imperialism) iii) Village
struggle (Zamindars and Landlords exploitation). War has negativities but it has certain positives
too: in the latter part of WWI women were being hired to fill the spaces reserved for men and this
disrupted the traditional belief and stereotype. Anand does not support a war which is reflected in
his writings but he does hint about the rise of brotherhood and resistance in the later part of the
Trilogy. He sums up everything from Punjab to the war trenches in France and amalgamated them
to the Indian Freedom struggle. In this paper I would like to critically analyse the various
connotations of war (pre-war, wartime, post-war, and pre-Independence) and dislocations of
Indians with a study of Mulk Raj Anand’s The Trilogy.

Keywords: World War I, imperialism, dislocation, displacement, memory, culture, peasant-
uprising, trauma, corruption.

Introduction and Background

War has been there in literature since ancient times. The chief means by which a territory was
captured was war. Indians were associated with warfare since Kings and Emperors ruled India.
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Ancient texts like The Ramayana and The Mahabharata, Arthashastra, Harshacharita, etc.
showcased the warfare in ancient India. They are a great source of literature that justified the
Indians were skilled warriors. Indian warriors were strategic too. They were equipped with ancient
weapons of war along with animals that helped them in regimentation. They were very studious
and has a vast knowledge about the battlefield. Unlike our armed forces commanded by officer in
chief, they were commanded by Kings and Emperors.

Numerous books describe war and warfare which demonstrated the entire history of humanity.
The Trojan war was one of the most famous ancient wars as described by Homer. Indian literature
existed from very early times. The earliest known work of Indian literature is Rig Veda and it is
written in Vedic Sanskrit. Due to the use of non-English, it took much time to get worldwide
recognition. The Britishers manipulated and tricked Indians and propagated the English language.
The British colonizers were very strategic and established their empire in India with their sharp
and cunning wit. They targeted the dubhashis and used them to know about Indian culture,
language, and literary insight. So, when they discovered the potential of Indian literature, they tried
to showcase their tradition and books superior to Indian texts. Macaulay wrote in his Minute "A
single shelf of good European library was worth the whole native literature of India and Arabia".
These are the factors why Indian literature does not flourish much during the British imperialism.
In a time when English was booming everywhere, Indian writers started writing. Writers like
Bankim Chandra Chattopadhyay, Michael Madhusudan Dutt, R.K. Narayan, Mulk Raj Anand and
Raja Rao contributed to Indian English Fiction in whatever ways they can. The translation was
also a priority job and all the translation works started. The Indians started to explore their own
writing in a wide range of exposure. Kisari Mohan Ganguli Translated the Mahabharata into
English. Gradually the practice continued and amid several restrictions and fear of being detained
writings flourished through different forms in English though less in number but it did not stop.

War literature is completely a new genre and people took time to get into the act of writing. The
genre developed from the writing pieces such as poetry, letters, and other diary entries of the
soldiers and their families. The war was much worse than any description of it is possible. Indian
soldiers also wrote letters about their lives at the Marseilles. The letters were sent using the military
postal service. Taking the advantage of power British government-imposed censorship on the letter
writing and its form. If they did ever write the truth, it was excised by company officers, who
censored all outing mails. The press was under rigid censorship throughout the way. This reflected
the smaller number of literate people in the army as well in India. According to the 1911census of
India, only 11 percentage of Indian males were literate. The Britishers also appointed soldiers to
write letters for the war veterans. Sepoy Lal Singh also worked as a letter-writer of the regiment
he worked for. Not all war writings are written by soldiers’, non-combatant also wrote about war
and its impacts upon the people all around. It is hardly seen any war literature glorifying war, war

Vol 83 No 4, January-June 2023 18
(UGC-CARE List Group I)



Madhya Bharti Hqe2 s.mé'}

Humanities and Social Sciences AT e AT A faadt singoata

ISSN: 0974-0066

writing always echoes the horrors of war and repercussions in their writings. They mostly criticize
the war, socio-political, and other economic shifts that shattered their lives. Anand has represented
the basic amenities of Indian villagers and the factors that led to transformation of a nation on an
epic scale. He demonstrated and translated Punjabi to English “Teaching me my own tune on my
own drum” (86) and he also described the tradition of cattle naming done in India. So, in brief he
provided details that showcases stagnant and bleak situation of Indian life transforming to a
situation where people could breathe fresh air and take independent steps for various problems and
find their solutions. All the three parts are inter-related to each other with a series of events that
shows the transition. World War I and participation of Indians has a major role, is described in The
Trilogy.

Literature Review

Articles and additional war related works give understanding into how class, sexual orientation,
ethnicity, nationality formed the encounters of the First World War's casualties and soldiers turning
to writers of war literature or becoming a war critic. Paul Fussell in The Great War and Modern
Memory has written of the war that traumatized and transformed generation, ushered in the modern
era, and revolutionized how we see the world. But he has not mentioned the Indians fighting in the
trenches along with the Tommies and French. Author David Budgen presents an illustration of
First World War literature across a large number of the combatant countries from the outbreak of
the dispute up to the commencement of the Second World War. Specifically, his writing focuses
upon the problems of language and translation confronted by the individuals who demonstrated
writings on the war, and the distinctions of experience among the combatant and the non-
combatant writers. One among the few works about Indians at The Great war shows most of the
link of Indians in France and Belgium and its pre-1914 small wars in Asia and Africa, and
comparing the performance of the Indian regiments on the western front to those in China, East
Africa, Mesopotamia and elsewhere. George Morton-Jack in The Indian Army on the Western
Front depicted Indian participation in The Great War and the contribution that saved a defeat of
BEF in 1914.1t also showcased the unpreparedness of Indian Army at the war with all its modern
techniques which led to several speculations.

Gardner has criticised the Army in India’s staff officers as similarly second-rate. For him, all these
shortcomings created serious problems at First Ypres and shortly after. For example, the Indian
commanders and staff ‘consistently overloaded the front trenches of their positions [because they]
lacked sufficient knowledge regarding the proper deployment of troops under fire’. (Jack 22-23)

However, works on Indians turning to soldiers and their background works have hardly been
discussed except Anand. This paper will attempt to fulfill the journey of Indian soldiers and their
evolution from a villager to soldier and then a freedom fighter or revolutionary.
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Methodology

The elementary supportive method is the qualitatiive research. Various literary articles, books,
journals, critical notes, and websites are used to access relevant materials to substantiate this paper.

Aim
To investigate the association of Indian soldiers and their role in World War I which synthesize a
resistance among Indian towards Independence.

Hypothesis

World war I and Indians have a history to uncover. The insignificant writings about war by an
Indian depicts war literature was not a prevalent genre or it has been restrained.

Pre-War Scenario of Indian Village

Indian villages had enough to eat until the Britishers came and destroyed the situation throughout
India. “And he talked Lalu of the days of his youth when he has raised good harvest and filled the
barn to overflowing with grain and with pitchers of money, when he had three cows and a horse
tied in the courtyard, and had bought and sold at the proper season, and turned a good balance
between profit and loss. He talked to the boy about time when the seeds of their present misfortunes
were sown, of when the ferungis came with their railgadis which took away the grain from the
villages at the lowest prices. The ferungis, the ferungis. For he could never forgive the ferungis for
all the new-fangled machines they had brought in, the heavy taxes they levied and their bad justice”
(Anand 252). In the name of business, they started exploiting the people in various ways. They
firstly targeted the lower strata of people who could hardly retaliate and voice against them. They
initially started with the rural areas and took control of large groups of people by appointing
moneylenders, zamindars, landlords and other official under them who could show their power
over the other Indians in the villages. The appointed workers collected taxes for the British from
the Indian people. In one of the instances a patwari who took a ride in a private vehicle ‘yekka’
refused to pay the fare giving excuses and at that very moment Jhandu a general public stood up
and lashed out against him he was requested to ask for forgiveness but he stood firm and for which
he was summoned once to the court in that instance he told. ““You are all the same, you officials
of the sarkar!’ said Jhandu, walking away, ‘whether you be civil servants or army folk or police
folk. You expect us to give you everything for nothing as soon as you put on a kot platoon or a
uniform. And you bully buff and swagger about at poor people.... Someday, somewhere,
something will happen, however, my friend and you will go back to where you came from. So,
you had better settle to your work in the meanwhile and collect as much money as you can for the
Sarkar from the peasants, for the days of reckoning draws near.””” (Anand 156) Not all people were
scared of the Sarkar and some people like him too voiced their dissent. For they are the real
frontline confronting warriors of Indian soil. These little contributions led to a great revolution
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which make the Britishers left India. This also needs a courage to do in a time when everyone
feared the Britishers and their officials. This is a bildungsroman and it represent a chronological
sequence of works from the young foolish Lal Singh commonly known as Lalu who is the
protagonist, to a loyal revolutionary. Lalu the protagonist is used by Anand to show the struggle
India faces. He is a very terrific writer who is associated with a renovation of representing India
and its culture. His writings are not what traditional writers always follow. He has detached himself
from the set norms of traditional fiction writing by an Indian. He continued writing but on a
different and better style than other writers. His characters were mostly from the lower strata of
the society like the peasant, the sepoy, the sweeper, coolie, untouchable people, laborer’s etc. and
treats them with compassion and respects them as human being. His characters bring in a sense of
Indian social and societal picture. With the help of writing, he tried to bring justice for the poor
and the deceased and giving them a voice and identity of their own. Anand wrote about the layman
and middle-class citizen at a time when most writings were dominated by the description of the
elite class. He is in a way trying to be unique and show the actual picture at a pan India level. The
simplicity in Anand can be seen through his descriptions of the life at village. He established a
beautiful Indian village evening that is remarkable. It showcased peace, harmony, brotherhood,
and the gentle greetings which is rarely found in the hustle bustles of modern India. “Weary
peasants with shaggy beards and tangled hair murmured the thousand names of god as they
traversed the irregular gullies, shrinking from the blasts of howling winter wind, or sat wrapped
up in blankets in the cavernous shops of the bazaar, staring stonily ahead and greeting each other
in slow whisper or hoarse, heavy voices. Only the shopkeepers were agile as they lit hurricane
lamps and candle jets to illuminate the path of Lakshmi, the goddesses of wealth, across the
platform of the shops and threshold”. (Anand 142) He basically peeps into the intense misery of
the people and the reason behind. His description about the Indians and its villagers shows how he
introduced the persecuted in the realm of the novel which is a great contribution to the Indian
English writing.

Anand in some instance show a father son binary where we can see the father compares his life to
be in the arm of his time. A sense of abject horror of the dark seems to have taken over Nihal
Singh’s confidence to defend and live life under the Britishers. It is his age that supported no
vengeance and he remained calm and lament about the life he used to live. “And in spite of
everything, it was better for him perhaps to be in the army for some time. Perhaps it was better to
live in the cantonment than to have to live here under the shadow of Harbans Singh’s omnipresent
hatred, and to face the contempt of the elders and the nightmare of horrors visible and invisible in
the village.” (Anand 241)

The Britishers paid Indian soldiers to campaign for joining Army. A Sikh was very fashionably
dressed and he was manipulating people by announcing luxury at the regiment of the Sarkar.
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‘I have taken part in many campaigns as these medals on my chest, awarded to me by the benign
Sarkar, testify. I fought in Chitral on the frontier, in Burma and in Chin. And I have won the respect
and affection of angrezi officers. Truly, they are the friends of the poor, the angrezi log, truly they
are born fighters, grim and determined in battle lions like us, however small they look. And truly
is it the only joy ensured to children of great fighters to fight for them.” (Anand 108)

Moreover, in the Indian subcontinent recruits of the Angrezi Sarkar left no stone unturned to lure
the poor and needy young Indians.

The recruits are at your doorstep.
Here you eat dried roti

There you’ll eat fruit

Here you are in tatters

There you’ll wear a suit

Here you wear worn out shoes

There you’ll wear boot(s)... (Jalil 214)

At the outbreak of the Great War, one portion of the Indian Army was drawn from Punjab. The
possibility that Indian soldiers were to fight battle against European enemy on the western front
had been collected by influential men with their intimidating speeches. These men were strict
pioneers like Muslim Pirs, the Bedis, Rajas, nawabs, big landowners, district level to village level
authorities worked relentlessly. They were given quantities of share. The more they contributed
the more rewards they got. There was a lot of pressure utilized. The young would escape the
specialists as they were taken away. In this way a large-scale corruption occurred. More than
60,000 Punjabis — Muslims, Sikhs and Hindus — were murdered in real life in the First World
War.

The Britishers always gave priorities and importance to people familiar with English language. In
a situation when Deputy commissioner was chased by a buffalo but saved and the whole incident
took place in front of few village boys including Lalu. While Lalu enquires and greeted him he
was impressed and he was relieved in a sense. “Good morning, sir,” he said, ‘the buffalo didn’t
mean any harm. She belongs to us and she is quite docile.” ‘But you talk English,” the sahib said,
changing the subject with a blush. .... ‘come to the Durbar in the afternoon then.”” (Anand 163)

The Britishers were very concerned about the hygiene and the living environment. They always
tried to show and spread a spacious way of life. They were very much attracted towards luxuries
and so they suggested and reviewed Indian villages and other places where they find it necessary.
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I have some plain speaking to do today, to you, Sardar Sahib, who are the head of this village, and
to you, my old friends and my young friends. Please don’t be angry. Since I have come down to
your village, I have inspected its different parts, and I think it is an awful place to live in. It is
unhealthy. That is why you are always ill half of the year, and why your women die in childbirth
and your children are either stillborn or have sores all over the bodies. I have counted fourteen
rubbish heaps in the vicinity of your village and three big and small dirty tanks, all of which receive
their water from the black, smelling sewers which flow down from your lanes alleys. Your
overcrowded mudhouses are crumbling to pieces. Your wells are dangerously near the drains and
must receive all the mud and slush of your narrow streets when the rain falls. You have no open
spaces outside your village for you to take the air or for your children to play. Your village then is
a place fit only for animals to live in, and if that be so, since you live here in this dirt you are all
animals and not men. (Anand 172-73)

Anand was a very creative writer and sometimes he used symbolic comparison with the Britishers.
He mocked the appearance of a land lord in such a way which speaks a lot.

Meanwhile the household of Sardar Bahadur Harbans Singh, the landlord of Nandpur, was
conducted into a large tent pitched under the scanty shade of a pipal tree under the direction of no
less a person than the sardar Bahadur himself, a white-bearded, stout, little man, cursed by god
with leucoderma — a disease that made his face the colour of an Englishman in the tropics, and
endorsed it with disfiguring patches of brown into the bargain! (Anand 101-102)

Participation at War

“‘Is the war taking place there? a sepoy asked. No one answered him as most of the sepoys did not
know where the war was.” (Anand 293) This was the condition of sepoys when they arrived at
Marseilles, they were unaware of the place where they will encounter war. Moreover, the meaning
of war to them is different. They were fighting a war at a different level at home they faced
oppression, exploitation, false accusation, caste system, manipulation and other struggle related to
survival. Here they were brought to fight for the Britain and the French against the Germans. This
war is not a war of the Indians. Moreover, Indians were neither equipped with arm and
ammunitions nor with any war fighting skills. They were not even aware whether they were in
England or France as they were not acquainted with the geography of France or England. “where
is France?’ ‘Is that England?’ ‘Where is the enemy? ‘How many miles is it from here?’...Now one
of them was asking ‘Is the war there?’”” (Anand 294)

Every war is ironic because every war is worse than expected. Every war constitutes an irony
situation because its means are so melodramatically disproportionate to its presumed ends. In the
Great War eight million people were destroyed because two persons, the Archduke Francis
Ferdinand and his Consort, had been shot. (Fussell 8)
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Lalu went to war in the pretext of being saved from the false accusation and charges against him
of catching hold of landlord Harbans Singh’s daughter Maya and trying to spoil her. Exploitations
of peasants and their families are the greatest war Indians were fighting against the Britishers. But
ironically Lal sing escaped village to join army where he will be serving the Britishers in their
battle which he is not aware of. This kind of description is hardly found in other writers. The
Indians were displaced due to internal wars that were going on. His identity as a Punjabi was
changed on account of short hair and enlisted as a Hindu Dogra, he was not excited as a similar
incident occurred when he cut his long hair and punished by blackening his face and seated on a
donkey made him go through the entire village.

...Arjan Singh, the walrus-moustaced priest of the Sikh temple, brought forward a donkey,
shouting, ‘Look, ohe, people. This rogue has spoiled our religion, disgraced the village. I know
why he never came to the birthday ceremony of Guru Nanak. I knew. Teach him a lesson now. It
will be a lesson to all the disreputables of the village.” (Anand 126)

While Lal Singh was on the French soil for the Great War, he noticed the similarities between
them and Indians, their culture, their emotions, and their daily activities. War was an experience
of foreign knowledge for Lalu the protagonist. Anand refers back to the ancient Indian war while
talking of war and referring to Black waters “....the war beyond the black waters was only another
Mahabharata because the Angrezi Badshah was a cousin of the Badshah of Girmany, just as
Pandus were cousins of the Kurus.” (Anand 271). The observations Lalu made were very true and
exact. Anand did what no writer of his time could do, through the character of Lalu he scanned the
entire socio-political scenario of the French as well as Britishers. He presented the ground realities
through the eyes of an Indian. His characters in the foreign land always tried to compare their
surroundings with their native place. They could not relate much though but emotions are same at
all places. The impact of war is felt on both sides. While talking in a group the Indian sepoys were
comparing the Britishers and the French and they were impressed by the behavior of the French
soldiers “But they were kind and polite, these Francisis, bowing and smiling and moving their
heads, their hands and their bodies in broad gestures, unlike the reticent Tommies.” (Anand 297).

Lalu while looking at the surrounding he noticed the places, people and the condition they were in
and he could find a similarity between them.

Lalu scanned the faces by the cafes, the dock gates, the huge sheds and warehouses with tear-
dimmed eyes. An irrational impulse was persuading him to believe that the dirty, squalid outskirts
of this town were a replica of the outer fringes of Karachi Harbour. The presence of trams, motors,
ships, ships, moorings and masts encouraged the illusions. And, as he peered into the narrow filthy
lanes where women and children stood crowded in the windows and on the doorstep, under lines
of dirty washing, as he saw the small, languid, unkempt Frenchmen in straw hats and with
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flourishing moustachios, it all seemed so like the indolent, slow moving world of an Indian city
that he felt an immediate affinity with this country. (Anand 299)

Though the soldiers were displaced from home they always hide a feeling to return to their home
as soon as the war is over. They always place their native place at the top. Anand also showed the
geographical locations and the places and where the soldiers resided and confronted the enemies.
While taking a round around Marseilles Lalu and his counterparts commented and discussed about
the places and compared them with native place.

Lalu rushed up and saw the stream on the right, flowing slowly, gently, and shouted: ‘River!’
Everything is small in these parts,” Kirpu said. ‘Look at their rivers- not bigger than our small
nullahs. Their whole land can be crossed in a night’s journey, when it takes two nights and days
from the frontier to my village in district of Kangra. Their rain is like the pissing of a child. And
their storms are a mere breeze in the tall grass....” (Anand 318)

Another one a Dogra from Srinagar he liked the city with his home town and he compared it in a
way he could. ““Why, it is just like Srinagar, this city, built on two sides of a river. Look, there are
boats on it too like the house boats of Srinagar.”” (Anand 319)

One most important things Lalu noticed is the equality of people in there. Everybody is equal and
have similar access and right to every facility unlike India doomed by caste system, patriarchy,
rich-poor and so on and so forth. “Look, look there are two sweepers drinking wine by two
Tommies, and also a woman!’ said a sepoy naively. They have little religion or shame! ‘there are
no untouchables in this country,” said Kirpu firmly. ‘And there is no consideration of pollution.’
(Anand 319) Through this instance Anand tried to show his concern for a greater good of the
society. We can in instance say he tried to convey message to his readers that men, women
sweepers are all equal. These are few of the good sides war in the trenches taught our soldiers amid
the atrocities and anxiety caused by the violence of the war and displacement.

Indian has a preconceived idea about the Britishers that they know everything and they are superior
to anyone, but that idea was proved wrong during their stay at France for war. “‘So even the
Tommies don’t know the language of the Francisis!” Uncle Kirpu sai. (Anand 324)

When the sepoys were moving to other locations of war by trains, they haulted in different stations
to carry soldiers. In one of the stations, they noticed women crying and they were amazed at it,
because they have never seen a gora women cry. “Some of the women were crying even as his
mother had cried when he had left home after the holiday..., for he had never seen the sahibs
behave like this. Somehow the English in India always concealed their emotions.” (Anand 359)

In the middle of the war where everybody was scared of the war and death that is yet to come to
them, a news of further divide devastated them. Each moment seems like to Lalu to be his last for
the bullets came speeding fast, invisible and deadly from the sound of them. The 69'" battalion
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which belonged to Indian sepoys were asked to get prepared for divide. “All ranks! Attention! Half
the battalion will be attached to the 4" Cavalry Brigade under General Bingham. The other half
will be attached to 5™ Cavalry Brigade under general Chetwoode!” (Anand 379)

The soldiers they faced rigorous mental as well as physical tortures during the war time. War is
not about the violence, killings and bombing shells of bullets on the opponent and claiming victory.
To keep going on food is an essential amenity. They were not provided quality foods. The sepoys
complained about the food to the cook but in response he said “It is difficult to light a fire
Maharaj!” (Anand 394) The cook also shared the difficulties he faced as he was travelling with the
soldiers and there were no kitchens left for them in the trenches. They had made one in order to
prepare food. Sleep in the trenches was a myth, the rain fills the trenches, the fear of enemy’s gun,
and the excessive cold all these made it very difficult for the sepoys to sleep. Everything was
distorted and hopes withered in the trenches. A thick ragged blanket of darkness seemed to cover
them as they inclined to the earth. The smoke of guns had mixed with the curtain of rain. The
sepoys were not trained so before fighting they used to remember the tactics of firing or bayonet
fighting, like a school child recalling lesson just before entering the examination hall. The sepoys
had problems more than any solutions and they are left with no choice but to accept fate. The
communication problem also made it problematic for the Indian soldiers to mediate and take lead.
So, in a way, the English language was considered perfect to demonstrate an ideal language in the
trench war fare which is present in Anand’s 7rilogy but it is explained in a much deliberate way
by Paul Fussell.

One of the cruxes of the war, of course, is the collision between events and the language available-
or thought appropriate- to describe them. To out it more accurately, the collision was one between
events and the public language used for over a century to celebrate the idea of progress. Logically
there is no reason why the English language could not perfectly well render the actuality of trench
warfare: it is rich in terms like blood, terror, agony, madness, shit, cruelty murder, sell-out, pain
and hoax, as well as phrases like legs blown off, intestines gushing out over his hands, screaming
all night, bleeding to death from the rectum, and the like blood, terror, agony, madness, shit,
cruelty, murder, sell-out, pain and hoax, as well as phrases like legs blown off, intestines gushing

out over his hands, screaming all night, bleeding to death from the rectum, and the like. (Fussell
184)

Post War Scenario

The participation in war and returning home was a very rare moment and proud moment. We must
say there are some exceptions. Lalu was captured by the Germans and held prisoners of war there.
After his release he directly went to his regiment the 69™ Rifles. There he found everything to be
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the same except the behavior he received from the officers. He was enquired and asked if he was
prisoned by the Germans. He was destroyed by the response of the officers. The hope with which
he joined the army has shattered and he was broken in every aspect.

Discipline demands that you should be demobilized. But on the recommendations of jamadar
kulshi Ram, I have allowed you a certain latitude. I shall demobilize you on pension. I think you
are lucky to be going back to your village, and I feel sure that you will make a good farmer...’
‘without a farm!” Lalu wanted to say, ‘without the reward of a square of land that had been
promised to each soldier, without the good conduct medal, without...” (Anand 588)

He was filled with humiliation grief and crisis of an identity. He left the office without collecting
the pension slip. He said “I don’t want the dirty money of a Sarkar” (Anand 589) and went away
deciding a conflict against them. On the way home he crossed several places and encountered
various narratives of the exploitation by the Sarkar. Somewhere draught, somewhere money
famine and chorus of conditions that made Lalu think ok doing something for his nation. While he
reached Nandpur with one of his friends Gughi and came to discover the death of his mother. His
brother being hung, their land being auctioned. The shock of these series of bad news made him
in to a blind force who wanted to go and destroy his enemies in revenge. The whole atmosphere
of the village changes and Lalu could sense that. The villagers were discussing times have changed
and due to need, there are thefts of cattle and other things. Gughi and Harnam Singh, Lalu’s uncle
were talking about their rebel club and they were thinking of involving Lalu in their group. There
were few groups in the village that rose up against the atrocities done by the Goras. Among the
protesters they tried to create a sense of unity among themselves irrespective of religion, caste,
creed.

Many people realized that everything happens for greed and poverty. The rich manipulates the
poor, greed is the only cause that created hatred for war. Lalu joined the revolutionary group and
travelled to Allahabad and the united Provinces along with Maya, the daughter of the landlord. He
met different people they had discussions about various ways they could overpower the Britishers
using brotherhood and unity among the peasants and other people suffering. Lal Singh got trainings
to hold meetings and give public lectures, he was very smart and he knew English too and his
experience in the trench warfare added charm to his character and quality of qualification. “And
they immediately begin began to plan the revolution: Verma Sahib was to go to Allahabad to
arrange for the publication of Naya Hind; Ram Din was to explore the possibilities of fiancé; while
Lal Singh was to arrange a meeting of peasants who would gather on the banks of the Ganges on
the impending festival of the eclipse of the sun”. (Anand 689)

After having an articulation of Naya Hind Lalu and his comrades they were planning to have a
peasant agitation and they were in the hope of getting help from the Indian National Congress. But
the problem they encountered is that their ideologies differ from each other. The aim of both of
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the groups is freedom but their ways to get it is different. They realized that Revolution cannot be
brought by saying it a thousand times a day but it needs a dedication devotion and over all we must
understand what we are going to deal with. The people they were aware of Russian and their theory
of sovereign state and for the Indians India is a colonial state and it has a heap of problem from
nationhood to the caste problems. Side by side peasants were also contributors and side by side
their revolution should go on with the freedom struggle. Mahatma Gandhi was a prominent figure
at that time and people listened to him very much, he says it clear “Our aim is freedom and our
method is non-violence!”. Lalu approached Mahatma Gandhi for joining them and appraise them
the path and lead them. When Lalu meet Gandhi, he was not given a chance to speak and Gandhi
started his talks and continued till Lalu gets irritated. He even said that people come to listen to
him not to talk much. Lalu also realized that there is much about revolution and it is a very broad
and wide area of concept. At Lalu’s several interruption Gandhi felt disturbed and asked him
directly his intentions “what do you expect me to do about it?” the Mahatma said abruptly, as if
Lalu were disturbing the routine of his more important world activities.” (Anand 760)

When Lalu talked about the peasant and their revolution Gandhi gave him beautiful knowledge
about the system in which it is done “Your advice to them was utterly wrong in my opinion,’ the
Mahatma said, his face contorted with a painful impatience, ‘even if it succeeded in holding the
enemy at bay. Strength does not come from physical force. It comes from the will. Non-violence
doe not mean submission to the will of the evil doer, but of pitting one’s whole soul against the
will of the tyrant. Working under the law of our being it is possible for a single individual to defy
the whole might of an unjust empire and lay the foundation for that empire’s downfall or its
regeneration.”” (Anand 760) Lalu requested to address his peasants but Gandhi put forward his
conditions of attending the meeting. He said everyone should eat together they should not practice
untouchability and there should not be any religious divide. This basically shows the way Mahatma
is trying to unite India at a mass level without any inter conflict and clash.

These events and the revolution went on and it created a voice of resistance among the people and
the peasants. The fear of being killed has vanished and everybody has an aim of taking
Independence from the colonizers. Lalu and his other fellow comrades were arrested. Maya gave
birth to a baby boy and Lalu celebrated his birth from jail. Lalu had visons of free and Independent
India and he left no stone unturned to start revolution from inside prison cell too. “We followed
the shadow and forgot the substance. Come, worthy little people, come, we will now make a real
revolution! Come, we shall work day and night and learn how to make a Revolution... (Anand
936)

Conclusion

War has various dimensions and Anand in his 7rilogy has shown diverse types of war. He was not
a supporter of war which is proved. He has picturized various level of dislocation and the
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consequences. War has mostly wastage, loss, destruction and deaths. Anand has not manifested
much violence in his book which is again an indication of how he disliked war. On the other hand,
we must say he is in a way indicating the positiveness of war. He talks about world level war,
country-level war and village level war. He intertwined everything and justified a connection with
brotherhood that was created due to the war. This led to a revolution and a change in the
atmosphere of the society. Sometimes war and arms struggle are necessary for revolution and
independence because it is the law of war. In spite of war, struggle and destruction life exists and
brotherhood flourish. The description of revolution goes on and it is visible through the birth of
Lalu’s and Maya’s son.
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Abstract
Handloom production is providing supplementary income in most of households in rural

Assam. Possibility to engage all family members, household based and labour-
intensivecharacteristics makes this sector more suitable to rural structure of Assam.Also, the
sector has the attribute to address women’s empowerment directly.Assam, the state of North
East India has the highest concentration of weaver in the country. Next to agriculture, this
sector identifies as the second largest employer in the state. The handloom industry is
largely environment friendly generating sustainable income to society. It has been well
established that handloom products have a promising role to play in the textile market.Given
adequate support and protection from the government; it has enormous possibility to develop
a very large market. Here, an attempt has been made to discuss about the status and
performance of the handloom sector in relation to various factors coupled with thissector.

Key Words: Handloom industry, weavers, women empowerment, performance, profit

1. Introduction

Handloom is a rural based, age-oldcottage industry which inevitably linked with
Assamese rural people, their culture and their livelihood, where spinning, weaving and
required activities are done only by hand.The spinning and weaving activities were the part of
tradition and culture of every Assamese household from the days of “Ahom” regime. Assam,
the state of North East India has the highest concentration of weaver in the country. Next to
agriculture, this sector identifies as the second largest employer in the state. According to
4th National Handloom Census (2019-20), more than 12.83 lakh weavers and 12.46 lakh
handlooms are available in the state. The state had an estimated no of 1,59,577 full time

weavers and 8,90,612 no of part time weavers during 2021-22 (Economic Survey Assam,

17824
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