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‘The first end of life is knowledge; the second end of life is happiness. Knowledge
and happiness lead to freedom’(Swami Vivekananda)*

Human civilization has always acknowledged the power of knowledge in both war and peace. Social
thinkers and academicians have always disseminated this power through their creative writings. Even in
today’s globalised world, in which knowledge has also become a marketable commodity, the new areas
of research have unveiled innovative resources of knowledge.

Hiralal Mazumdar Memorial College for women is making its humble attempt to play a catalytic role in
extracting the resources of knowledge from the experienced academicians, as well as trying to
encourage value based upgradation of the core competence of the young teachers through the
publications in its academic journal, ‘'SCOTOPIA---- A Multidisciplinary Bi-Annual Journal’.

In this issue there has been a glorious journey from the time of Mahatma Gandhi to the modern quest of
globalization; there has been an attempt to focus on the burning issues, like degradation of environment
or the crisis of civilization due to unemployment and poverty. There has been a phenomenal growth of
the cyber world, which has given rise to new possibilities as well as new threats. In the name of cyber
crime; how this affects women the most, has been focused in this issue.

The editorial board acknowledges the patronage of the members of the College governing body and also
gratefully acknowledges the cordial association and prized contributions rendered by the resources
persons, academicians, teachers and scholars.

Thanks are due to the administrative team and Journal subcommittee for their continuous support and
assistance, as well as for taking the responsibility for uploading the journal. | believe that we shall be
able to do better in the coming days.

DR. SOMA GHOSH
PRINCIPAL
Hiralal Mazumdar Memorial College For Women
Dakshineswar  Kolkata - 700035
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RABINDRANATH TAGORE -AS A PIONEER OF GREEN
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Dr Asit Kumar Roy
Ex-professor in Geology, Asuthosh College, Kolkata and President of
Green Circle of India
greencircle_kolkata@yahoo.co.in

Rabindranath Tagore is appropriately called a “World Poet’ because both on the merit of
the universality of the themes embraced in his poetry ,songs and other writings as well as for his
self identification as a poet of the Earth, the above title is quite justified. Many of his poems,
songs, articles short stories, novels drama and paintings together with the institution named Viswa
Bharati founded by him bear a universal spirit that is distinguished from any regional, parochial,
communal or sectarian mentality expressed in the contemporary cultural sphere of India.
Naturally, his thoughts, and ideas transmitted through his works were not only disliked but also
severely criticized by some sections of people during his lifetime. However, such opposition is

quite usual against any genius of history who was nonconformist with his age.

Description of charm and beauty of nature of terrestrial environment are abundant in
Tagore’s poems and songs. He meticulously narrated the sequence of flow and the cyclic motion
of seasons of this planet as the movement of a living being. The scorching heat of summer to burn
the entire environment, the relief of the thirsty organisms with the outbreak of rains, piercing
sunrays through clouds falling on wetlands to stimulate growth of plants in autumn, end of
harvesting in late autumn to leave empty land, falling of leaves of trees in foggy winter and
blossom of flowers with newborn green foliage in spring are vivid in his poems and songs. He
depicted varied types of physical features of this planet with his unparallel poetical touch, such as
majesty of the snow-clad mountains standing against barren hills, solitude of forests, charm of

rattling sound of waves of oceans, dance of ripple in a flowing river, terror of white hot desert and
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grace of bumper crop in agricultural fields. In regard to the human being, the highest creation of
the biological world of this planet, his writings give expression of the feelings of various mental
states such as joy, pain, agony, sorrow, passion, fear, courage, jealousy, cruelty and anger of all

age groups covering the children, youth and the old.

Rabindranath was far advanced than other writers of his ages in expressing various
scientific facts and theories in Bengalee poems and literature.In the poem entitled ‘Africa’ his
profound knowledge in the contemporary geological hypothesis of Continental Drift ,first put
forward by the German meteorologist Alfred Wegener in 1912 and first translated in English in
1924 was revealed. Following this hypothesis the poet described in this poem how did the ancient
continent of the earth called Pangaea breakup and one of the fragments called Africa drifted to
the west across the primordial crust that took place according to Wegener at the end of the
Mesozoic era about 80 million years ago. However, as the poet wrote the poem just before the
beginning of the second World war in 1939 and at the time of aggression of Abyssinia (now
Ethiopia) by Italy, he described also the history of Africa for reminding his readers how the
torture and enslavement of the African people by the armed European nations since the Industrial
revolution of Europe was the cause of age-long misery of Africa. It is very interesting to note that
Mohandas Karam Chand Gandhi, another genius of world history and contemporary to
Rabindranath, had explained the cause of misery of the African people in the same light about
forty years earlier when he waged non-violent struggle against apartheid in South Africa that

ultimately inspired the black people to overcome their slavery.

In 1935 the poet had written his famous poem ‘The Earth’. In that poem he narrated the
origin of Earth according to the findings of the contemporary astrophysicists describing violent
earthquakes and volcanic eruptions on this new born planet which obstructed evolution of life.
Then he described how life appeared with the spread of green plants and liberation of oxygen
from them changed the composition of the atmosphere to make sunrise and sunset so pleasant on
this planet. In every phenomenon on the planet earth the poet observed unity of opposites and

basic contradiction of Hegelian philosophy as put forward by Karl Marx while natural law of
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the earth was observed as struggle for existence and survival of the fittest, discovered by Charles
Darwin in 19" century. Being fully conversant with special theory of relativity of Albert Einstein
that measured the velocity of light as the fastest one in this universe, the poet visualized that
whatever be the advancement of man-made science and technology, the earth is the only place in
the universe where mankind is allowed to live and all our achievements are limited in space and

time.

Between January and July in the year 1941 i.e in the fag end of life Rabindranath wrote
many poems among which three were distinctly about the nature of the earth. The first of them is
entitled *‘Oikatan’ (Unison or chorus or coincidence of sound), the second is ‘Ora Kaj kare’
(they work) and the third is “Madhumoy Prithibir Dhuli’ (sweet is the dust of the earth).

In the poem Oikatan or Unison he began with the descriptions of the vastness of the
planet earth with numerous and varied features, many of which are beyond the limits of human
knowledge. He then declared himself as a poet of the earth who plays all the notes and melodies
sounded on this planet. He, however, admits that he has failed to reach all sections and types of
people while his aspiration is to enter the hearts of millions of poor peasants who are closest to the
soil, ever neglected, ever exploited and ever insulted by those who live on the hard labour of the

poor.

In the months of February 1941 Rabindranath wrote two poems about the earth. In the
poem, Madhumoy Prithibir Dhuli, written on the 14™ February, he compared the sky and the
dust of the planet earth with the sweetness of honey. They are also like the final truths known to
him by living his whole life on the earth and he wishes to salute this dust because the ultimate

truth for both living and non-living is manifested in the terrestrial dust.

In the poem ‘Ora Kaj kare’ or “They work’ the poet described the history of mankind
full of aggression, violence and war, building and fall of empires and emperors. But, he mentioned

that the labouring masses always survived even after massive destruction. He wished to be one of
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these peasants and workers who have outlived all conquests, all victories and all threats and have

worked for the benefit of the entire human society at all working places.

Thus, we find that Tagore’s thoughts about the planet earth and terrestrial environment,
though much older than the science, philosophy and culture of green movement of the present
day, that was born only in the sixties of the 20" century and after destruction of the second world
war and massive industrialization under post war reconstruction, are fully consistent, fully
acceptable and very much inspiring to build environmental awareness of the masses. It is well
known to any inquisitive person today that all the searches in space going on since 1920, first with
the invention of Hubble telescope and later with reflection microwaves and spacecrafts making
inter stellar voyages, failed to detect any trace of life beyond the domain of the planet earth. Thus,
extraterrestrial life and intelligence is still now a mere speculation or hypothesis of fertile brains,
whereas in reality, the earth is the only shelter of life and obviously for human being in the whole
universe. In this universe, our solar system has nine planets and that is included in the galaxy
called Milky way consisting of about 100 billion sun-like stars and there are more than 100 billion
such galaxies in the universe. It is a fact that about one thousand exo-planets have been discovered
by the scientists which shine in the space outside our solar system. Yet none of them has shown
any evidence of life in our scientific study. That is why if the earth is ruined or polluted by
chemicals, green house gases, radioactive substances or excess temperature from anthropological
source , not only that the entire mankind but also the life as a whole will disappear from the
universe. So, saving the earth from ruin is the greatest virtue and the highest religion for the
mankind today , the only animal group with thinking power evolved on this planet from biological

kingdom.

Therefore, green workers today all over the world cry to stop every unsustainable
development that may cause pollution of water, soil and atmosphere, loss of bio diversity, loss of
forests and water bodies and rise of average global temperature and also of population. A green
worker also stands for peace and tranquility for the whole world because war results in destruction

of environment of life. Since war is generated from over-population, poverty and hunger of a large
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section of people exploited by a small section of rich and powerful, eradication of poverty is also

an important task of green movement.

Tagore was a leading one among the first batch of environmentalists of India who initiated

Indian masses to move forward to reach the goal of saving the Planet Earth.
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ON QUESTIONS OF FACTORS DETERMINING INFORMAL
SECTOR EMPLOYMENT IN INDIAN STATES

Dr Dipanwita Ghosh, Associate Professor, Dept. of Economics, Hiralal Mazumdar Memorial
College for Women
&

Puja Chakrabarty, Ex-student, Economics (Hons), Hiralal Mazumdar Memorial College for
Women

Abstract

Informal sector in India has been a source of converting explicit open unemployment to
implicit underemployment by hiring workers in units that operate at the fringe. It acts a survival
strategy for countries with high unemployment rates and inadequate social security benefits.
NSSO (National Sample Survey Organization) 66" (2009-10) and 68" (2011-12) rounds
conducted in India to enumerate and look into the working conditions of informal sector workers
indicate that there has been a steady increase in the number of labour employed in this sector for
the period under consideration. Moreover the top five and the bottom 13 out of 28 Indian states
have retained their ranks in the overall employment table. This paper finds out that the number of
people in a particular state living below the poverty line and the state domestic product with a lag

of a year have acted as the push and pull factors behind the trend in Indian informal employment.

Keywords: Informal sector, unemployment, poverty
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Introduction

Keith Hart, a social anthropologist, introduced the term of informal sector while he was
conducting a multi-disciplinary survey in Kenya in 1971. The study was part of an inter-
disciplinary pursuit conducted by the International Labour Organization (ILO) floated as a
response to fact find the working conditions of people employed at the fringe. Informal sector
was assumed to be a temporary phenomenon, a fall out from the rural-urban migration process
and was expected to decline or disappear with sufficiently high rates of growth.
But the informal economy continued to expand unabated, particularly in countries undergoing
economic transition - so much so that it came to be recognized as a feature of economic
transition. The job creation rate happened to be much slower than the job seeker rate.
The Indian informal sector registered a steady growth during the 1984-85 --- 2011-12 period,
both in terms of number of units and labour employed therein. The manufacturing part of the
informal sector was employing about 92% of the total work force of 457 million (as of 2004-
2005). A committee, popularly known as the Arjun Sengupta Committee was appointed by the
then UPA government to look into the working conditions of the informal sector. The
commission submitted its first report on 16™ may 2006 and suggested national minimum social

security for all unorganized worker in the country.

Literature Review

The informal sector increases the chances of employment, production  and income
generation in developing and less developed countries. This sector tends to absorb the growing
labour force and is a survivor project where safety nets are unavailable.
The genesis of the informal sector can be rooted to the concept of rural-urban migration. When a
rural migrant enters the urban labour force, he is technically ill-equipped to enter the formal job
market. As has been stated in the Harris-Todaro Migration model, urbanization causes

overcrowding and unemployment in cities as migration rates exceed urban job creation rates,
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with a substantial part of the population ending up in unproductive or underproductive
employment in the informal sector. The mode of production adopted in the sector, use of
technological inputs, scale of operations in terms of employment and/or capital size,
organizational structure position regarding state’s regulatory, supportive and promotional
mechanisms are low and marginal.

This sector either produces finished goods for direct consumption or strives indirectly as a
subcontracting agent producing intermediate goods and services for its formal sector counterpart
(Sethuraman 1981, Hugon 1991 and Kabra 1995). However, this formal-informal relationship is
not a relationship between two equals. Sub-contracting is actually an agreement between a big
formal sector firm and many smaller firms operating in the informal sector fringe, with the
bigger unit having considerable control over the smaller firms through input and market linkages
(Nagraj, 1984). The control is further exercised in sharing of risks, with the parent unit being
able to transfer the entire risk to its informal sector counterpart in the form of delayed payment
of bills, postponement of inspection of products and dumping in case of a change in requirement.
On the other hand the informal sector firm has the advantage in its ability to supply the order
just-in-time (JIT), in its flexibility in influencing the designs of specification and the use of
labour intensive techniques. In many cases the demand for informal sector products is derived
and depends on how the formal sector goods are selling. An upswing in the formal sector is often
matched by an upswing in the informal sector output, though the degrees of the movement
seldom match. The upswing is sharper for the formal sector, but the downswing is sharper for the
informal sector often causing towards its wiping out.

As per NSS survey 1999-2000 about 370 million workers constituting 92% of the total
workforce in our country were employed in the unorganized sector. The contribution of this

sector to the total NDP at current prices has been over 60%.

Objective
A look into the disaggregated state-wise informal sector employment data (NSSO 66"
and 68" rounds) revealed that Uttar Pradesh, Maharashtra, Andhra Pradesh, West Bengal, Tamil
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Nadu remained the top five employers, the bottom thirteen: Jharkhand, Haryana, Manipur,
Chattisgarh, Himachal Pradesh, Uttarakhand, Arunachal Pradesh, Tripura, Mizoram, Meghalaya,
Nagaland, Sikkim and Goa maintained their respective positions in the state-wise employment
table. The states in between the upper and lower boundaries changed position.

On the basis of this trend, we aimed to question and identify the factors determining the state-
wise labour employed by the informal sector for the period under consideration.

A survey of the existing literature in this regard stated that informal sector is normally a fall out
factor of poverty. As a poor person cannot afford to remain unemployed for long, he joins work
anywhere he gets, irrespective of the kind of job contract handed over to him. Lack of any
specific skill and education leads him to the sector that is small-scale, labour-intensive and
provides easy access. Thus the informal sector serves as a cushion by converting explicit
unemployment into implicit under-employment (Sethuraman,1991). As poor people in most
developing countries has resorted to informal sector activities as an escape route, we expected
that number of people living below the poverty line in each state to be one of the determining
factors behind informal sector employment for any Indian state under consideration.

Most segments of the informal economy have direct production, trade or service links with the
formal economy and is affected by the policies that govern it. We could take up the case of
industrial outworkers who produce under subcontracts for formal firms, the street vendors who
sell on commission for formal firms, the janitors who clean the offices under a subcontract
(Nagraj, 1984). The demand for goods and services produced by this sector is derived from the
demand of final goods and services produced by the formal sector. Thus the informal sector
economy is expected to flourish with the pull from the formal sector and dwindle when the
formal sector upgrades to a new technology and the informal sector fails to keep pace with it.

If poverty could be attributed to the push factor responsible for informal sector employment, we
propose that the state domestic product could be treated as a dummy of the prosperity of the
formal sector, to act as a pull factor to informal sector employment for any Indian state under
consideration. As the informal sector employment would take some time to adjust to the derived

demand factor of the formal state economy, we expected that labour employed in the informal
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sector to respond to previous years’ SDP (State Domestic Product). That is, we expected the

labour in informal sector adjusted to the pull of formal sector with a lag of one year.

Data Source

The 66" (2009-10) and 68" (2011-12) Rounds of the National Sample Survey Reports
were used to generate state wise labour employment in the informal sector. We looked for any
hint that would allow us to convert the head-count labour data into man-days or man-hours for
more meaningful data-base. But the search was fruitless. So head-count data was used for our
purpose. The State Domestic Product data for all years that we used for our study was available

at: http://planningcommission.nic.in/data/datatable/0814. We took help of the Reserve Bank of

India website to report the number of persons (in lakh) living below the poverty line for our two
rounds of data set under consideration. This data has also been compiled in

http://en.wikipedia.org/wiki/Poverty in India.

The assorted data from three data source for 2008-09 and 2011-12 are enumerated in Tables | and 2.

Table 1: People employed in informal sector, number of people below
poverty line (in lakh), domestic product for 2009-10, State Domestic Product 2008-09

States Labour People SDP for SDP for
employed below 2008-09 2009-10
in informal poverty

sector line

(in‘0) (in lakh)
Andra Pradesh 26182 176.6 237,383 476,835
Arunachal
Prdesh 7932 35 5,687 7474
Assam 16221 116.4 81,074 95,975
Bihar 23489 543.5 142,279 162,923
Chattisgarh 10467 121.9 96,972 99,364
Goa 1907 1.3 25,414 29,126
Gujarat 16162 136.2 367,912 431,262
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Haryana 13134 50 182,522 223,600
Himachal Prdsh 8802 6.4 41,483 48,189
J&K 14278 115 42,315 48,385
Jharkhand 13149 126.2 87,794 100,621
Karnataka 17674 142.3 310,312 337,559
Kerala 18061 39.6 202,783 231,999
Madhya Pradesh 23730 261.8 197,276 227,984
Maharashtra 35475 270.8 753,969 855,751
Manipur 12675 12.5 7,399 8,254
Meghalaya 6347 4.9 11,617 12,709
Mizoram 6876 2.3 4,577 5,260
Nagaland 5065 4.1 9,436 10,527
Orissa 17257 153.2 148,491 162,946
Punjab 14563 435 174,039 197,500
Rajasthan 21310 167 230,949 265,825
Sikkim 2964 0.8 3,229 6,133
Tamil Nadu 23973 121.8 401,336 479,733
Tripura 7508 6.3 13,573 15,403
Uttarakhand 8203 17.9 56,025 70,730
Uttar Pradesh 49524 737.9 444,685 523,394
West Bengal 25250 240.3 341,942 398,880

Source:66™ and 68™ NSSO Rounds, Government of India. Planning Commission, Gol
website, RBI website

Table 2: People employed in informal sector, number of people below
poverty line (in lakh), domestic product for 2011-12, State Domestic Product 2010-11

States Labour People SDP for SDP for
employed below 2010-11 2011-12
in poverty
informal line
sector (in (in
‘0) lakh)
Andhra Pradesh 25658 78.78 319,864 662,592
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Arunachal Prdsh 7600 491 9,013 10,619
Assam 15803 101.27 112,688 125,820
Bihar 23508 358.15 204,289 247,318
Chattisgarh 10075 104.11 119,420 132,872
Delhi 3981 16.96 252,753 296,957
Goa 1813 0.75 33,605 36,025
Gujarat 15710 102.23 521,519 594,563
Haryana 12623 28.83 260,621 301,959
Himachal Prdsh 8612 5.59 57,452 64,957
J&K 17691 13.27 58,073 65,759
Jharkhand 12992 124.33 127,281 143,891
Karnataka 18092 129.76 410703 458,894
Kerala 17957 23.95 263,773 307,906
Madhya Prdsh 21869 234.06 263,396 311,670
Maharashtra 35364 197.92 1,035,086 1,199,548
Manipur 12567 10.22 9,137 10,504
Meghalaya 6246 3.61 14,583 16,412
Mizoram 7002 2.27 6,388 7,198
Nagaland 4879 3.76 11,759 13,203
Orissa 17149 138.53 197,530 214,583
Punjab 14380 23.18 226,204 256,430
Rajasthan 20172 102.92 338,348 403,422
Sikkim 2967 0.51 7,412 8,616
Tamil Nadu 24281 82.63 584,896 665,312
Tripura 7197 5.24 17,868 20,982
Uttarakhand 7884 11.6 83,969 97,696
Uttar Pradesh 49513 598.19 600,164 679,007
West Bengal 25521 184.98 460,959 538,209

Source:66™ and 68™ NSSO Rounds, Government of India., Planning Commission, Gol, RBI websites

Methodology

We proposed that informal sector should have a direct relationship with the number of people
below the poverty line, as informal sector is more a survival strategy for the poor people than a
profitable business initiative. We identified this as a push factor.

We also proposed that the previous year’s GDP would also act as a pull factor towards informal

sector employment for the particular state under consideration. A substantial part of informal
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sector units act as a sub-contractor to formal sector units. A flourish or downturn in formal sector
output has a direct transmission effect on the prospects of informal sector units.

In order to check our proposition we run two separate correlations for 2009-10. The correlations
are carried out between (i) the state-wise informal labour employment and the number of people
below the poverty line in same year (ii) the state wise informal labour employed with the state
domestic product of the previous year. This exercise is repeated for 2011-12.

The Pearson’s correlation coefficients are reported in the adjoining table. The degree of
association between the two sets of variables for the two study periods under concern have been
found to be positive and close to 1. The results are tested for significance. This result is reported

in the following Table 3.

Table 3: Correlation coefficients between informal sector employment, number of people
below poverty line, SDP for financial year prior to informal sector survey year

Year Number of persons below | SDP for financial year prior
poverty line (In lakh) to informal sector survey
year
2009-2010 Labour 0.857907 0.815471
employed in
informal
sector
2011-12 Labour 0.838692 0.780832
employed in
informal
sector

Having established that the two sets of data for two NSS rounds are associated strongly, we
proceed to find out whether the causal relationship exists as well. In order to find the casual
relationship between independent and dependent variables, two multivariate regressions are run
for two periods of study. SPSS 10 software has been used for this purpose.

Regression analysis is actually testing a causal relationship to adjudge how strongly the
dependent variables affect the independent variable. The dependent variable in our case is the
labour employed in informal sector whereas the independent variables are number of persons

below the poverty line and the SDP for the previous year for which the regression is being run.
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As a regression can be run meaningfully only for a large sample, we have treated data for an
individual state as data for the i™ unit. This is a classical linear regression model that is linear in
the parameter and linear in the explanatory variables.

Our model stands as follows: Y;=B1+BXait+PsXsit+ U;

Where Yi; is the dependent variable: Number of people employed in the informal sector (state-
wise, each state data is treated as an unit level data, Xy; is the first independent variable: number
of people below the poverty line, Xs; is the second independent variable: GDP for financial year
prior to informal sector survey year and u; is known as stochastic error.In a technical sense, u; is
known as the stochastic error or the stochastic disturbance term, that stands as the surrogate or
proxy for all the omitted or neglected variables that may affect Y but that the model has not been
able to incorporate.

The result arrived at is then tested for significance. The overall significance of the two variable
regressions is checked by making the use of the F-test. The F value that adjudge the overall
significance of the model shows that model is significant in its lowest level. The model assumes
the null hypothesis to be Ho: p2=B3=0 (all slope coefficients to be simultaneously zero) as against
H; that assume that B,, Bzare not equal to zero. If the observed value of F > than the critical value
of F at a level of significance (Table 4), the null hypothesis is rejected. As the result indicates
statistical significance of model at the lowest level of significance, we reject the null hypothesis.
The D-statistics was reported to be 1.461 and 1.685, less than the rule of thumb value of “d” that

is specified to be 2, indicating absence of serial correlation among independent variables.

Table 4: R, R?F values, Durbin Watson for the model

Descriptives of the model 2009-10 2011-12
R-value of the model 0.922 0.944
R-Square of the model 0.850 0.890
F-value of the model 73.748 101.394
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Durbin-watson of the model 1.461 1.685

The Student’s t-tests for all independent variables with corresponding levels of significance are
presented in Table-5. An o level of 0.01 was used for check the statistical significance of the
coefficients. It has been found to statistically significant at the lowest confidence level (T
statistic is statistically significant at 0.000 for number of number of people below poverty line
and SDP for the year previous to the informal sector survey year) (p<0.00). As the test statistic
lies in the critical region, it is said to be statistically significant with 99% confidence (p<0.01). In
this case, the null hypothesis is rejected. This result helps us to reject the null hypothesis which
states that all coefficients are simultaneously zero and that number of people below the poverty
line and the SDP with a lag are determine the magnitude of informal sector employment.

Table 5: T values and p values for coefficients of the independent variables

2009-2010 2011-2012
Dependent variable Labour employed in informal sector
Independent variables T-values
Number of persons below 6.459(p<0.00) 7.163(p<0.00)
poverty line (In lakh)
SDP for financial year priorto | 5.046(p<0.00) 5.962(p<0.00)
informal sector survey year

Conclusion
The informal sector is an important part of the economy and certainly of the labour market in

developing as well as developed nations. The magnitude of the problem has been so vast that an
International Conference of Labour Statisticians assembled in Geneva in 1993 to discuss and
formulate a definition of the informal sector and systemize its identification.

In our study we have proved the claims made in the literature that (i) informal sector

employment is a direct fall out of the poverty of that region and (ii) strength of the linkage factor
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between the formal and the informal sectors in the form of sub-contracting and “putting out” is
another determinant for informal sector employment.

To round up our discussion we could say that any policy which would try to “formalize” the
sector by collecting taxes or registering them forcefully would not be effective for the system as
a whole. “Informalization” is an integral part of an economic process and thus will have to be
regarded in its totality with the development procedure.

The basic structure of the economy is the *“continnum” where there is a slow and gradual
transition of the informal sector to the formal sector. As the USP of the informal sector lies in its
labour-intensiveness, cheap production, quick adoption to new techniques and flexibility, steps to
correct the distortions in access to markets and resources, most notably, factor and financial
markets would be helpful towards betterment of working conditions of this sector.

Introduction of effective and sustainable Social Risk Management (SRM) strategies would
enable the sector to realize its potential and adjudge the effectiveness of an individual situation in
dealing with risk and converting it to an opportunity. Though policy makers have began to
realize the importance of such an approach, they would have to go a long way in terms of

developing appropriate policy responses for the informal sector.
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Abstract

The diversity data generated in time and space have been valuable to communities,
scientists and policy managers to formulate and implement conservation strategies of in
situ, on-farm as well as ex situ conservation and management of genetic resources. West
Bengal has rich rice genetic wealth. But this genetic wealth is being silently depleted due
to the onslaught of the high-yielding varieties (HYVs) and neglect. There is an urgent
need to document, characterize and conserve these varieties. Descriptor codes were used
for the qualitative evaluation of genetic diversity among the 30 rice genotypes collected
from different parts of West Bengal, following the Standard Evaluation System (SES) for
rice developed by the International Rice Research Institute (IRRI).

Keywords: Genetic diversity, folk rice variety, descriptor codes, qualitative
characterization

Introduction:

The basic diversity data of landraces has been found important to monitor the dynamics
of crop genetic resource management. Rice (Oryza sativa L.) diversity data generated in
time and space have been valuable to communities, scientists and policy managers to
formulate and implement conservation strategies of in situ, on-farm as well as ex situ
conservation and management of genetic resources (Li et al, 2000, Hien, 2007, De,
2014a). The agro-morphological characterization is fundamental in order to provide
information for plant breeding programs (Lin, 1991).
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Folk rice varieties

Folk rice varieties are the heterogeneous crop populations that humans deliberately
cultivate. The amount of genetic diversity within species is essential for the survival of
species and their adaptation to changing environments. (Gao, 2003). For farmers, genetic
diversity means varietal diversity, which farmers can clearly distinguish on the basis of
agromorphological traits, phenological attributes, postharvest characteristics, and
differential adaptive performance under abiotic and biotic stresses (De and Dey, 2013).
Importance of folk varieties landraces can never be denied in agriculture system, because
improvement in existing variety depends upon desirable genes which are possibly present
in landraces and wild varieties only (Shiva, 1991). Landraces offer a valuable gene pool
for future breeding program (Patra et al, 2003).

Biological poverty in the rice genepool

The widespread adoption of high-yielding rice varieties (HYVs) has led to the biological
poverty of rice germplasms, as local rice varieties are abandoned for modern varieties.
(Pant, 2010). At present significant numbers of the West Bengal rice landraces are on the
verge of being eroded (Deb, 2000, 2005). This wealth of genetic resources as found in
rice may provide the base for future progress in rice improvement in the face of shrinking
resources both biological and physical (Chang, 1984).

Objective of the investigation

Plant genetic resources are among the most vulnerable of all non-renewable natural
resources. Once lost, they are lost forever. For many morphological features often more
than two character states are observed. Descriptor codes are then used for qualitative
assessment. Documentation and awareness of the ecological, agronomic and cultural
importance of the still extant West Bengal folk rice varieties is necessary as many of the
indigenous folk rice varieties are on the verge of extinction due to rampant cultivation of

modern, high yielding varieties (HYVs). The aim of the present study was to characterize
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30 accessions of folk rice (Oryza sativa L.) varieties of West Bengal, based on qualitative
agro-morphological descriptors.

Methodology

Plant Material: Rice germplasm used in this study consisted of 30 folk rice varieties of

West Bengal collected from different districts of West Bengal.
Experimental design

The rice genotypes were grown in a randomized block design (RBD) with three replicates
of 40 plants each. Seeds were sown in the seed bed on the last week of June and one
healthy seedling/hill was transplanted after 30 days at a row x plant spacing of 25cm x
15cm. Normal agronomic practices were followed.

Descriptor Codes used for the qualitative assessment

Qualitative characters are important for plant description and mainly influenced by the
consumers preference, socio-economic scenario and natural selection (Hien et al., 2007).
Some morphological characters could be grouped into distinct classes on the basis of
each of these characteristics. Qualitative characterization was done following the
Standard Evaluation System (SES) for rice developed by the International Rice Research
Institute (IRRI, 2002). Morphological characters and their respective descriptor codes
used for the qualitative evaluation of genetic diversity among the 30 rice genotypes are
given in Table 2.

Table 2. List of Descriptor codes used for the qualitative evaluation of genetic diversity

among the 30 rice genotypes.

SL. TRAIT ABV. GROWTH METHOD OF | CODE | DESCRIPTION
NO STAGE SCORING
1 Auricle AC Stem Ocular inspection 1 Light green
Colour elongation to
2 Purple

booting stage

2 Basal Leaf | BLSC Early to late | Visual observation 1 Green
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Sheath Color vegetative Purple lines
stage
Light purple
Purple
Collar Color CcC Stem Ocular inspection. Light Green
elongation to
. Green
booting stage
Purple
Culm Angle CmA Milk stage to | Visual observation. Erect (<30°)
mature grain | Readings are based
stage on majority of
plants grown in the Intermediate
entire plot (459
Open (~60°)
Spreading (>60°)
Procumbent (the
culm or its lower
part rests on
ground surface)
Culm CmiC Milk stage to | Visual observation Green
Internode mature grain | of the outer surface
. Light gold
Colour stage of the internodes of gntg
the culm s Purple lines
recorded.
Purple
Flag Leaf | FLA Stem Visual observation. Erect
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Angle elongation to | Sample size = 5. Intermediate
booting stage
Horizontal
Descending
Leaf Angle LA Stem Visual observation. Erect
elongation to
. Nearl erect,
booting stage Y
acute angle
formed.
Angular
Wide angular to
horizontal.
Horizontal
Droopy
Leaf Blade | LBC Stem Visual observation. Light green
Colour elongation to | Readings are based
. . Green
heading stage | on  majority  of
plants grown in the Dark Green
entire plot
Purple tips
Purple margins
Leaf Blade | LBP Booting  to | Ocular inspection, Glabrous
Pubescence heading stage | then fingers were

rubbed from the tip

Intermediate
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down on the leaf | 3 Pubescent
surface. Presence of
hairs on the blade
surface was

classified.

Result and Discussion

The present study revealed sufficient genetic divergence for various qualitative traits. The
rice genotypes selected for this study belonged to the indica group of Oryza sativa L.
These rice landraces were collected from different districts of West Bengal where there
are distinct eco-geographic variations. Though all the rice genotypes belonged to Oryza
sativa L. considerable amount of variation was reflected during the grain morphological
characterization. This variation reflects the capability of the indigenous farmers for

developing and sustaining diverse landraces.

A total of 9 (nine) morphological characters were taken and the genetic diversity of the
rice genotypes estimated. The results are shown in table 3.
Table 3. Qualitative evaluation: Use of descriptor codes to estimate genetic diversity

among the 30 folk rice varieties

Sl.
No.
Folk rice variety Name AC | BLSC | CC CmA CmiC | FLA LA | LBC LBP

1 CHAKRAMALA 1 1 1 1 1 3 3 2 3

2 DUDHKALMA 1 2 1 3 1 5 3 2 3

3 DUMURSAIL 1 3 1 3 1 1 3 1 3

4 GOBINDOBHOG 1 1 2 1 1 3 3 2 3

5 JUGAL 2 3 2 1 1 3 3 2 3

6 LATASAIL 2 4 3 3 2 5 5 2 3
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7 KHIRABICHI 2 3 3 3 1 3 3 2
8 LALBADSHAHBHOG 1 1 1 1 2 5 5 2
9 MALA 1 1 1 1 1 5 3 1
10 MANIKKALMA 1 1 1 3 1 1 3 2
11 MURGIBALAM 1 1 2 3 1 1 3 2
12 NYATA 1 1 1 5 1 1 3 1
13 PADMASAIL 1 1 1 3 1 5 5 1
14 PANCHALI 1 1 2 5 1 5 4 2
15 PAAN 1 1 1 3 1 5 3 2
16 PATNAI 1 1 1 1 1 1 3 2
17 RUPSAIL BOLD 2 3 2 3 1 5 3 2
18 SWARNA 1 1 1 1 1 1 3 2
19 TIKARNADI 1 1 1 5 1 1 3 7
20 RADHUNIPAGOL 2 1 1 3 1 5 5 2
21 KATARIBHOG 1 1 2 1 1 3 4 2
22 BADSHAHBHOG 1 1 2 1 1 5 5 2
23 SWAPANDALI 2 1 1 1 1 1 3 2
24 CHIKON MAHSURI 1 1 2 1 1 1 3 1
25 CHOLISH 1 1 1 1 1 5 3 2
26 CHANDRAKANTA 2 1 2 1 1 3 3 1
27 RAGHUSAIL 1 1 1 3 1 3 3 2
28 TULAIPANJA 1 1 2 3 1 5 5 2
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29 SHOTPUT 1 1 1 3 3 3 3 2

30 SONAJHULI 1 1 1 1 1 1 3 2

Considerable variation was observed in the qualitative morphology among the 30
genotypes as observed in Table3.

Conclusion

Rice is one of the very few crop species endowed with rich genetic diversity which
account over 100,000 folk varieties or landraces and improved cultivars and makes it one
of the most researched crop. West Bengal has rich rice genetic wealth. But this genetic
wealth is being silently depleted due to the onslaught of the high-yielding varieties
(HYVs) and neglect (De, 2014b). There is an urgent need to document, characterize and

conserve these varieties.
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Abstract

In Indian philosophy Nyaya and Vai+euika schools are known as allied system. Both of these
two schools admit air as a distinct kind of substance, but unlike Naiyayikas, Vai+euika thinkers
recognize air as an imperceptible entity. Hence, Vai+euikas gave various arguments to establish
air as an imperceptible entity. In this paper an endeavor has been made to convey all those
arguments of the Vai-+euika thinkers.

Key words: extraneous condition, probans, probandum, pervader.

In Indian philosophy Nyaya and Vai+euika schools are known as allied system. Both of these
two schools admit air as a distinct kind of substance, but unlike Naiyayikas, Vai+euika thinkers
recognize air as an imperceptible entity. They maintain that just like the aka+a, air must be
considered as an imperceptible substance, since air is an external substance that is devoid of any
colour.! The Naiyayikas, however, admit air as a perceptible substance, and they give following
argument in favour of their standpoint:

“Air is perceptible, because it is the substratum of a perceptible touch-quality, e.g. a pot”.
According to the Vai+euikas, this argument is not at all free from blemish. They argue that the
probans, viz. ‘being the substratum of a perceptible touch-quality’ is not unconditionally related
to the probandum, viz. ‘being perceptible’, and the relation between these two is indeed subject

1. ..vayurna pratyakuap narapabahirdravyatvat gaganavadityanumanadatindriyatvasyaiva siddhep.
Vai+euikasatropaskara, p. 127.
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to an extraneous condition (upadhi), viz. ‘having manifest colour’ (udbhatarapavattva).? An
extraneous condition is something that pervades the probandum (sadhyavyapaka), but does not
pervade the probans (sadhnavyapaka). The presence of such a property renders the probans
defective, since it turns out to be deviant (savyabhicara). The opponents can say here that
although the self as well as the qualities like colour etc. are perceptible, they lack the property
‘manifest colour’. Hence, the property ‘having manifest colour’ cannot be considered here as the
extraneous condition. In response to this objection, it can be said here that while it is true that
‘having manifest colour’ is not by itself the pervader (vyapaka) of the relevant probandum, viz.
‘the property of being perceived’ or ‘the property of being the object of perception
(pratyakuaviuayatva)’, it can very well be the pervader of the property ‘being perceived while
being an external substance’. This property does not pervade the probans, since it is absent in air,
which is characterized by perceptible touch. In other words, it cannot be said that whatever is the
substratum of a perceptible touch-quality, is also an object of external perception. In this way,
‘having manifest  colour’ becomes  the  extraneous condition of  the
pakuadharmavacchinnasadhyavyapaka type, since air that is the subject (pakua) of this inference
is an external substance, and the probandum of this inference is delimited by a feature of the
subject. Since the relation between probans, viz. ‘being the substratum of a perceptible touch-
quality’ and the probandum, viz. ‘being perceptible’ is not an unconditional relation, the
abovementioned argument of the Naiyayikas cannot be considered as veridical, and thereby, their
opinion on this issue is not acceptable.® In other words, it is not correct to say that air is a
perceptible substance.

The Naiyayikas can, however, say further that ‘having manifest colour’ can be considered as
the cause of visual perception, but not of tactile perception; since there is both agreement in

presence and agreement in absence between the properties, viz. ‘being perceived through visual

2. nanu vayup pratyakuap spar+a+rayatvad ghafiavaditi pratyakUatvanumanamiti cenna udbhata-
rapavattvasyatropadhitvat ca. Ibid.
3. na rapadavatmani ca sadhyavyapakametat, pakUadharmabahirdravyatvavacchinnasya

sadhanadharmavacchinnasya va sadhyasya vyapakatvat. Vai+euikasatropaskara, pp. 127-128.
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sense-organ’ and ‘having manifest colour’. On the other hand, ‘having perceptible touch’ can be
considered as the cause of tactile perception. But this opinion is also not tenable, because there is
both agreement in presence and agreement in absence even between the properties, viz. ‘being
perceived through tactile sense-organ’ and ‘having manifest colour’, and hence, ‘having manifest
colour’ has to be considered as the common cause of visual perception as well as of tactile
perception. Now, since air is devoid of this property, it must be considered as an imperceptible
substance. One can suggest here that perceptible touch is the common cause of all external
perceptions. But if this suggestion is followed, then the aura (prabha) of light that is admitted by
all as a perceptible object would become imperceptible, since it lacks this property, viz.
perceptible touch. The Naiyayikas maintain that if due to this reason, ‘perceptible touch’ is
denied to be the common cause of external perception; then in the same way, ‘having manifest
colour’ cannot also be considered as the common cause of all external perceptions; since air,
which is a perceptible object, would become imperceptible as it lacks this property. So, they
draw the conclusion that air must be considered as a perceptible object.*

The Vai+euikas then give another argument to establish that air is an imperceptible object. The
argument is—if air is admitted as a perceptible object, then the general qualities like number etc.
must also be apprehended in the air; but in fact, no one apprehends such qualities in air. Against
this argument, one can say here that the possibility of apprehending such qualities in the air
cannot be denied. Indeed, at the time of whiffing, one can apprehend the number of such air in
the form ‘this is one whiff of air’, ‘these are two whiffs of air’ etc. In the same way, we can
apprehend the other qualities like magnitude (parimada), otherness (pcthaktva), remoteness
(paratva), proximity (aparatva) etc. in air. Thus, e.g. we can identify a certain air that is coming
from a distant place, as having the property, remoteness, and another air that is coming from a

near place, as having the property, proximity. Moreover, it is not correct to say that if something

4. na ca cakuuuapratyakltatval tattantral tatraiva tadanvayavyatirekanuvidhanat spar-anapratyakuatve
tu yogyaspar<avattamatrasya tantrateti vacyall rapanvayavyatirekayorubhayatrapi tantratvat, na
hyubhayasiddhaspar+enaiva pratyakuata rapasya grahadamantareda deuha.
Vai+euikasatropaskara, p. 128.

SCOTOPIA-- A Multidisciplinary Bi-annual Journal (ISSN 2455-5975) Volume 1 Issue 2 (July-December) 2016



Dr Soma Chakraborty: Establishment OF THE AIR AS AN IMPERCEPTIBLE ENTITY... 52

is admitted as a perceptible object, then the general qualities like number etc. must also be
apprehended in it, since it has been noticed that no one is able to apprehend the qualities like
number etc. in the cloth that has been placed on one’s back although that cloth is a perceptible
entity. For them, it is also not correct to say that apprehension of air as determined by the
universal airhood (vayutva) is essential for the apprehension of those qualities in air. But this
opinion can be easily refuted. In fact, there is a rule that prior apprehension of the universal, viz.
airhood is needed for the apprehension of such qualities in all instances of air, which are
characterized by the universal, viz. airhood (vayutva), and such apprehension is not at all
possible. And for the Vai+euikas, the apprehension of the qualities like number etc. of the cloth
placed on the back becomes possible in that case where the cloth is not folded, whereas
apprehension of those qualities of that cloth becomes impossible in such cases where that cloth is
folded or curled up.”

What follows from the previous discussion is that perception of the ‘common’ qualities
(samanyaguba-s) like number etc. that belong to air is not at all possible, since air is an
imperceptible object. One question may arise here that if air is admitted as an imperceptible
entity, then how air can be cognized? According to the Vai+euikas air can be known through
inference. They maintain that among the qualities of air, touch (spar+a) alone can be
apprehended through tactile perception, but not air itself; and the existence of air can be inferred
as the substratum of that quality, viz. touch. According to Kadada, the quality known as touch is
the inferential mark (liiga) of air. In this connection, let us consider Vai<euikasatra no. 2/1/9—

“spar+a+ca vayop.” Here, the term “ca’ indicates the trembling of leafs etc., which also can be

5. kifica yadi vayup pratyakuap syat salikhyadisamanyagudopalambhe’pi tantraili syat. nanvastyeva
phatkaradau salikhyayap parimadasya ca hastavitastyadep ubhayapar<vavartinor-vayvop pcthaktvasya
ca paratvaparatvayo+ca pratyaklata vayojatdyasya vyaktiparataya tu na tavapi niyamap
pcufialagnavastradau tadanupalambhaditi cenna vyaktiparatayaiva niyamat pcufihalagnavastradau
carjavavasthane salikhyadénad grahadat, anarjavavasthanadouattu tadagrahab.
Ibid.
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considered as the inferential mark of air.® Kadada maintains that although like air, the following
three substances, viz. earth, water and fire also possess the quality known as touch, air alone has
to be inferred as the substratum of this quality, and not the other three substances; because those
three substances are visually perceptible substances, whereas air is not a visually perceptible
object.” Here, the quality known as touch functions as the subject (pakua) of the inference that
establishes the existence of the air. In this connection, it should be noted that touch, trembling of
leafs etc. have been mentioned in the previous aphorism of Vai+euikasatra as the inferential
marks of the air, but unlike touch, trembling of leafs etc. are not invariably related with air in the
manner in which smoke and fire are invariably related, as can be seen in kitchen etc. That is why
trembling of leafs etc. can be considered here as the apratyakua liiga. Actually, establishment of
the fact stated in the preliminary statement ‘this is air’ is not at all possible through such
inferential probans; the existence of air can be established only though that inference where the
quality known as touch functions as the subject. We have to employ here more than one
inference. In the first one of them, it is claimed that touch must inhere in some substance, since it
is a quality. In the other inference, it is claimed that this substance is different from earth
(pcthivd), since it is devoid of colour. It is also different from fire (tejas) and water (jala), since
its touch, unlike those of fire and water, is neither hot nor cold (anuuda=ata). It is also different
from aka+a, space (dik), time (kala), self (atman) and mind (manas), since these are devoid of
touch. Thus, we have to admit some substance that is different from these eight types of
substance, and that substance is air (vayu).

Like touch, sound heard from leaves of the tree, floating of cloud in the sky, trembling of the
branches of the trees etc. cannot happen unless these things come into contact with some
substance that is characterized by touch. Now, one has to show in the manner stated above that

6. cakarat ~abdadhctikampap samuccayante. Vai+euUikasatropaskara, p. 125.

7. na deufianaii spar+a ityadgufialiigo vayup.— Vai+elikasata no. 2/1/10.
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this substance is different from earth, water etc. In this way, the existence of air can be inferred

from sound etc. as well
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Abstract

Green plants produce hundreds of compounds that are not involved in primary
metabolism of the plants and hence are called the secondary products. The compounds
(alleloehemicals) involved in interspecific chemical interactions (allelopathy) with higher
plants are often phytotoxic, a herbicidal to other species or even to the species producing
them (autotoxicity). The purpose of this investigation was to screen out the phytotoxicity of
the leaf extracts and leaf leachates of Parthenium hysterophorus L. on the serious two weed
species Crotolaria saltiana L. and Mimosa pudica L.,measured in terms of seed germination,
Tso (time required for 50% germination), TTC stainability, speed of germination and
metabolism were analysed by some reliable biochemical indices. The present study shows
that on seed pre-treatment of Crotolaria and Mimosa with various concentrations [1:1 and 1:2
(w/v)] of Parthenium fresh leaf extracts and fresh leaf leachates, for 6 hrs, reduces percentage
germination, TTC-stainability, speed of seed germination, along with increase of the Tsg
values and activities of catalase and dehydrogenase enzymes. It further reemphasizes the fact
that a fast growing exotic invasive weed like Parthenium having inhibiting property should
be treated as a potential threat to plant diversity in a natural ecosystem. Therefore, this study
calls for the proper management of Parthenium and other invasive weeds showing similar

behaviour.

Introduction

The interference in the growth of one plant by another can result either from
competition which involves the removal of some factors (nutrient, water and light) from the
environment, habitat or through chemical(s) released from one plant (donor) that affects other
(receiver) in sharing the habitat. The phenomenon known as "allelopathy” is now considered
as important as competition for influencing plant growth both in natural and agricultural
ecosystem. In natural or man managed agro-ecosystems, neighbouring plants may interact

with the growth and development of other species. The term allelopathy signifies that
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interaction or inhibition of growth (Molish, 1937) by the release of chemicals from plant
parts by leaching, root exudation, volatilisation residue decomposition and other processes,
both crop and weed species. These interactions are widely known in different groups of
plants such as algae, lichens, crops, as well as annual and perennial weeds (Rice, 1984;
Putnam, 1985; Horseley, 1991; Lawrey, 1993; Inderjit and Dakshini, 1994; Inderjit, 2005).
Allelopathy is also an expression for the ecological phenomena which are normal constituents
of the environment of terrestrial plants (Datta and Sinha Roy, 1974; Rice, 1984). There are
some common indices for assessing allelopathic action of plants or plant parts. These include,
among others, germination behaviour and other physio-biochemical responses of test species
(Bhattacharjee et al, 2001 and 2003; Bhakat et al, 2002, 2005, 2006). Recently it is focused
on establishing research procedures which may improve the credibility of evaluations of the
allelopathic potential of an exotic weed Parthenium which has become invasive and forms
monospecific stands in different ecosystems in West Bengal (Nayak et al., 2001). Parthenium
IS serious owing to its wide adaptability to different environmental conditions and habitats.
Many researches have been done on the allelopathic effect or phytotoxicity of Parthenium to
other plants. The allelopathic effects of Parthenium on Crotolaria and Mimosa seeds may be
responsible for the inhibitory effect on seed germination behaviour and seed metabolism.

Materials and Methods

Fresh, mature and healthy leaves (100 g) of Parthenium hysterophorus L. (Fam.
Asteraceae), collected from Vidyasagar University campus, Paschim Medinipur were
thoroughly homogenized using 75 ml distilled water. The homogenate was sieved through a
fine cloth and then centrifuged at 5000 g thrice for 15 minutes each. The supernatant was
then made up to 100 ml using distilled water and this was considered as 1:1 (w/v) proportion
stock solution of leaf extract. From this stock solution another concentration of 1:2 (w/v) was
prepared using distilled water. And this was taken as the two gradation leaf extract solutions.
Another lot of fresh 100 g leaf samples of the Parthenium was immersed in 75 ml distilled
water for 48 hrs and the leachate was decanted in a separate beaker. The total volume of the
leachate was then made up to 100 ml using distilled water and this was taken as the 1:1 (w/v)
proportion of leaf leachate. From this stock solution another concentration of 1:2 (w/v) was
prepared using distilled water. And this was taken as the two gradation leaf leachate

solutions.
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Five lots of 10 g each of fully viable Crotolaria and Mimosa seeds were surface sterilized
with 0.1% HgCl; solution for 90 seconds. The seed lots were then separately presoaked in the
two concentrations of leaf extracts or leaf leachates for 24 h. Then these seeds were used for
various biochemical tests. Data on seed germination (%), TTC—stainability, Tso values,
speed of germination, activities of catalase and dehydrogenase enzymes in seeds were
recorded.

To analyse percentage germination and Tso value from treatment sets, three groups of
100 fresh seeds (i.e. 300 fresh seeds) were transferred to separate Petri dish (10 cm diameter)
containing filter paper moistened with 10 ml each of leaf extracts or leachates and distilled
water for control. Germination (%) was recorded after 24 h of seed soaking following the
International Rules of Seed Testing (ISTA, 1976). Speed of germination according to Halder
(1981) was analysed at 24 hour intervals.

For analysing TTC-stainability, three hundred seed samples of de-husked Crotolaria
and Mimosa seeds were allowed to imbibe in 8 ml 0.5% TTC (2,3,5- triphenyl tetrazolium
chloride) solution (w/v) in Petri dishes for 24 h in dark condition. Percentage TTC-staining

was recorded taking samples from the embryonal axes of Crotolaria and Mimosa seeds.

Extraction estimation of the enzyme catalase was done as per the method described by
Snell and Snell (1971) modified by Biswas md Choudhuri (1978). For the assay of these
enzymes the blank was taken as zero time control. Statistical analysis of the data was done in
terms of least significant difference (LSD) which was calculated at 95% confidence limits
(Panse and Sukhatme, 1967).

Results

Effect on germination percentage, Tso values and TTC-stainability (Table-I):
Data clearly revealed that percentage germination of Crotolaria Mimosa seeds were strongly
inhibited by continuous treatment with two concentrations of leaf extracts and leaf leachates
of Parthenium. The effect of Parthenium leaf extracts was found more inhibitory than that of
leaf leachates, and the data shows that the more concentrated extracts were more injurious.
On the other hand in treated seeds, time (hrs) required for 50% germination was noted
significantly high than control. The leaf extract and leaf leachate treated seed couldnot attain
50% germination. Treatments of the Crotolaria and Mimosa seeds with leaf extracts and leaf
leachates of all types could alter gross TTC-stainability of the seeds. Here, both leaf extracts
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and leachates of Parthenium significantly decreased the percentage of seed staining, which
also clearly established the allelopathic potentiality of Parthenium.

Effect on speed of germination (Table-2): Data showed that in control samples,
percentage germination of Crotolaria and Mimosa seeds increase in the advancement of the
germination period as recorded from 24 to 168 hrs. However, both leaf extracts and leaf
leachates of all concentrations of Parthenium rendered inhibition of speed of germination
during the observation period recorded at 24 hours intervals.

Effect on changes of catalase and dehydrogenase (Table-3): Activities of both the
enzymes were seriously impaired in seed samples irrespective of treatments with two

concentration of leaf extracts and leaf leachates of Parthenium.

Table - 1. Effect of seed pretreatment with fresh leaf extracts (LE) and fresh leaf leachates
(LL) of Parthenium on percentage germination, time (hrs) to 50% germination (Tso) and TTC
stainability of Crotolaria and Mimosa seeds.

Treatments Germination % Tso germination TTC stainability
Crotolaria | Mimosa | Crotolaria | Mimosa | Crotolaria | Mimosa
LE (1:1) 0 10.53 NA NA 66.2 72.1
LE (1:2) 11.31 18.21 NA NA 73.6 80.2
LL (1:1) 21.43 31.55 NA NA 80.3 87.7
LL (1:2) 28.57 42 NA NA 89.5 93.8
Control 100 100 35.37 16.29 100 100
LSD 1.25 11 NC NC 5.32 6.01
(P=0.05)

NC: Not calculated

Table - 2. Effect of seed pretreatment with fresh leaf extracts (LE) and fresh leaf leachates

(LL) of Parthenium on speed of germination of Crotolaria and Mimosa

Speed of germination after (in hrs)

Irea
tmen
ts

Crotolaria Mimosa
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24 | 48 72 96 | 120 | 144 | 168 | 24 | 48 72 96 | 120 | 144 | 168

LE@L)| 0 | 0 | 0] 0] 0] 00/ 0O |21]63]82]105]105
LE(12)| O | 13| 56 | 89 | 102|113 |11.3] 0 | 1.7 | 42 | 7.4 | 135 18.2 | 18.2
LL(1:1) | 1.2 | 71 | 121|165 182|214 |21.4| 0 | 92 |11.8| 18 | 25.6 | 315 | 315
LL (1:2) | 35 | 14.2 | 21.4 | 235 | 255 | 285 | 285 | 65 | 15.7 | 15.7 | 21 | 42 | 42 | 42
Control | 28.5 | 67.8 | 89.2 | 100 | 100 | 100 | 100 | 73.6 | 78.9 | 84.2 | 88 | 100 | 100 | 100
LSD
(P=0.05)

0.13]0.15|067|091|103|114|114)0.71|0.18 022 | 065|087 | 11 | 11

Table - 3. Effect of seed pretreatment with fresh leaf extracts (LE) and fresh leaf leachates
(LL) of Parthenium on catalase and dehydrogenase activities in kernels of Crotolaria and
Mimosa seeds.

Treatments Catalase Dehydrogenase
(unit/hr/g wet wt) (AOD/100 seeds/3 ml)
Crotolaria Mimosa Crotolaria Mimosa
LE (1:1) 49.05 40.5 0.23 0.12
LE (1:2) 75.21 72.65 0.29 0.17
LL (1:1) 83.94 92.24 0.34 0.24
LL (1:2) 92.45 100.37 0.4 0.32
Control 130.21 108.56 0.48 0.41
LSD

(P=0.05) 5.01 4.13 0.03 0.02

SCOTOPIA-- A Multidisciplinary Bi-annual Journal (ISSN 2455-5975) Volume 1 Issue 2 (July-December)2016




Ishita Chatterjee : SURVIVAL INSTINCT OF WEEDS IN AGROECOSYSTEM 61

Fig 1: TTC-staining pattern of Crotolaria Fig 2: TTC-staining pattern of Mimosa
seeds pretreated with fresh leaf extracts (LE)  seeds pretreated fresh leaf extracts (LE) and
and leaf leachates (LL) of Parthenium leaf leachates (LL) of Parthenium
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Fig 3: Photograph showing different Fig 4: Photograph showing different
intensity or GOLDEN YELLOW colour for intensity of RED colour for
CATALASE in different treatments of fresh DEHYDROGENASE in different

leaf extracts and leaf leachates of treatments of fresh - leaf extracts and leaf
Parthenium on Crotolaria seeds leachates of Parthenium on Mimosa seeds
Discussion

The present study shows that fresh leaf extracts and leaf leachates of Parhtenium
hysterophorus strongly inhibited the germination and TTC-stainability and enhanced Tso
hours (Table-1) of Crotolaria and Mimosa seeds. The allelochemicals of Parthenium
extremely slowed down the speed of germination (Table-2) as well as catalase and

dehydrogenase activities (Table-3).

Analysis of germination behaviour is considered to be a reliable index of evaluation
of allelopathic action (Bhattacharjee et al., 2001; Datta and Chakraborty, 1982; Ghosh, 1979;
Nayek et al., 2004; Bhattacharjee et al, 2003). Reduced germinability and TTC-stainability,
slower rate of germination are important effects of allelopathic action of plants and such
action is chiefly exerted by a number of inhibitors of chemical nature (Ghosh and Dutta,
1989).

Various inhibitors present in plants having allelopathic property reduced the overall

metabolism of plants or plant parts are reported to be strongly impaired (Nayek, 2000; Datta
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and Chakraborti, 1982). Results, therefore, point out that both leaf extracts and leaf leachates
of Parthenium possesses some chemicals which efficiently rendered allelopathic action on

Crotolaria and Mimosa seeds.
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