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ABSTRACT

. itutes the importance of higher education in thg intellectual, social, economl?aL
;E;asﬁﬁ:; S%?,Zt:;" growth OfF\)Nomen in a society. Women edycatuon Iha.s, am/ay:ebve;: a r;g:feorfnt,;g
issues for Indian government as educated women pIay§ a. pivotal rohe |.n ti,o o e[: e e
society as well as the country. Highly educated women is like swor.d ar\.'/ms | ft:e i I'Or.n
one edge it solves the problem of social evils ir} tche society and with the he p o] edge it
equally contributes in the economical and political development of the nation.

Keywords:- Higher Education, Gender disparity in Enrolment, GER, GPI Impact on Countries Growth,

INTRODUCTION

The hegemonic masculine ideology of the world had led to suffering of the 50% .of the world
population and deprived them of all the opportunities for their development. But in the recent
era duetotherise of feminist ideas the status of women has gone through a drastic change. Women
account for roughly half the world’s population, perform two-thirds of the hours worked, receive
one-tenth of the world’s income, and have less than one hundredth of the world’s property
registered in their names. Female deprivation is particularly acute in the developing countries
with high levels of poverty, though in affluent nations women also suffer low status due to
conservative attitudes. Education in India plays a vital role in the overall development of the
country. Itis often proved that educated women promote education in their families. Furthermore,
learned women can also help in the lessening of child death rate and expansion of quality population
in the nation. In the modern era, women education is the replica of a Vedic model for instructive
inspiration. With this varied history of the higher education system, the current system is primarily
modeled after the British system. However, some of the technical institutions in engineering and
management are modeled after the US system. The higher education system remains primarily

the responsibility of the state governments, although the central government has taken the

initiative in establishing and funding a few central universities and other institutions of national
repute.

Education for Women and Girls

Cultural attitudes, socioeconomic challenges, and other issues impact girls’ ability to access
education.

In many countries, the importance of women’s

education is not understood or prioriti ile
education is a basic right for all, we have yet t prioritized, Whil

© achieve a world where women and gi '
iti ; irls receive
the same opportunities for education that boys and men do. Cultural attitudes sogcioecoomic
challenges, lack of access to menstrual products, and m i !
.’ , ' ore are just a few of iers gi e
to accessing education. the barriers girls fac

Join the Conversation

On World Pulse, women are talking and connectin :
" g about Education and i ; o
increase girls’ access to education. ' leading solutions t
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arting a conversation on the iImpor ance of education for women Is crucial In promoting

gender equality and breaking down barriers that prevent women from accessing education. On
World Pulse, women from across the world are speaking out on education and rising up to
champion our right to learning.

Join World Pulse to connect with Aysh and other women and girls’ education advocates.

Get Involved in The Discussion of Women in Education

Join World Pulse today and raise your voice on the topic of education. Whatever story you
have to share about education and learning, we want to hear from you.

- Do you have a story about a person who helped you on your path to receiving an education?
_How about the challenges you faced while attending school? Tell us how you overcame them.

_We want to reach across all generations by sharing with young girls about the importance of
education and learning. Tell us why education matters to you.

- Education doesn’t just take place in a formal setting. We are open to all the lessons you have
learned in life and the experiences that have shaped who you are today. ““Join the World Pulse
platform that provides encouraging conversation about women in education.

We encourage those who are facing educational problems to join our outlet for the
discussion of solutions. It is critical that the importance of women'’s education in our society is
heard and validated through staries, experiences, and movements. We hope that these educational
stories are able to motivate and inspire you to accomplish educational successes for the greater
good of women around the world.

HISTORICAL BACKGROUND OF WOMEN IN HIGHER EDUCATION

India is one of the few countries where women enjoy a comparatively better status than many
women in other parts of the world. True Indian women face many problems and are subject to
the same social pressures which women experience in other parts of the world. But relatively
speaking, their situation is much better than what it used to be in the pre-independence era. The
development of women in different aspects of life through the ages can be categorized in the
following ways:-

1. Women's Education in Ancient India;

2. Women’s Education in Medieval India;

3. Women'’s Education in Colonial India;

4. Women's Education in Modern India.

1. Women’s Education in Ancient India:- Since from the ancient time women had possessed a bit
lower position then men in the society due to the set of rigid social norms. But during Vedic
periods their position was much better and they used to access the higher education but with the
course of time she lost her importance. Women education in ancient India prevailed during the
early Vedic period. Most of the Indian scriptures Rig Veda and Upanishads mention about several
women sages and seers. However after 500 B.C, the position of women started to decline. But the
Islamic invasion had restricted the freedom and rights of women.

2 Women's Education in Medieval India:- during medieval India after the introduction of Purdah
system the condition of women education further deteriorated. Different religious (Hinduism ,
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stamic ,Christianity] conventions and customs had deterio n

medieval India flourished during the Mughal rule from 1546-?.848 whgre e;i‘:catltc;r;i SyStem Wag
under Ulama where education meant religious training Of various Sl:‘PJECt; Isee r:enczl:z'fArat-)ic
literature, philosophy, grammar, history, law, administration an,d e; |cst..orl 3 :he e Sr;,lcm_
religious movements contributed to the development of women s educati T ot Y. Many
rulers like litutmish, Akbar etc. took several initiatives to make education .aval able Io e WQmen
of India. The ordered form of women education in India was incorporated in the early centurieg of
the Christian era.

3. Women’s Education in Colonial India: - During the colonial era in quia there was a revival of
interest in women’s education again. Various eminent leaders Iil.<e Raja Ram Mahan Roy, Iswar
Chandra Vidyasagar had given special emphasized on the education of women. Hovyever on the
other side Mahatma Jyotiba Phule, Periyar and Baba Saheb Ambedkar were those eminent leaders
who worked for the upliftment and attainment of education for Yvomen Qf the Iowe.r castgs,
During the colonial period the institutional form of imparting learning was introduced in which
women’s education had witnessed an essential expansion. Then after various movements were
launched to educate country’s women. Furthermore, this journey progressed through the years
and structured the modern Indian education system.

4. Women’s education in modern India:-after the independence of India in 1947 the women
education got a fillip. After independence government has taken various measures for providing
education to Indian women. Women literacy rate seemingly rose in the modern days. Women
education in India became a compulsory concern and female literacy has gone higher than male
literacy. As a result of the various government measures undertaken during the three decades
the growth of female literacy rate was more than male which was about 14.87% as compared to

11..72 % of that of male. While women literacy rate was 22% in 1971 which roused to 54.16% in
2001.

CONCLUSION
Thus, from the above discussion we can conclude that-

1. Several States have shown ‘zero’ enrolment in some of the courses during 2007 08/2008 09
which is a matter of government to be noticed.

2. India possess about 20740740 total enrolments and about 436 universities which is not

appropriate for so many students to study so She must rise its number of universities to
overcome these problem of low GER and GPls.

3. UTs had shown better trends then States.
4. The highly developed states still lags behind when its GPIs are considered.

5. Government target of increasing the Gross Enrolment Ratio (GER) from the present

level of about 12% to 15% by the end of XI Five Year Plan and to 30% by the year

2020 must be executed seriously. And various new initiatives are being taken by

the Government to increase the GER.
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To Evaluate the Levels of Antioxidants Enzymes in
Albino Rat Liver Tissue by Injecting Doxorubicin
and Antioxidants Separately and in Combination
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Abstract: Doxorubicin is a anticancer drug, it is used in treatment of cancer through chaemotherapy, its effect mainly on cancer cells
and also this produce some side effects. for reducing the adverse effects i was used some antioxidants with Dox combination and
individually. In this study i was used in 20 mg/kg wt of Doxorubicin and 80 mg/kg wt of Vitamin E, 40 1U/kg wt of Vitamin A
individually and in combination over 10weeks (weekly-Doses) on Albino rat Liver. Some antioxidant enzymes such as Superoxide
Dismutase, Catalyse, Glutathione Peroxidase, Glutathione Reducatase, Glutathione-S-Transferase levels were estimated in the liver
tissue of albino rat. The data of these enzymes I will show in result table from this result. It is reported that the antioxidants like Vitamin
E, K reduce the Doxorubicin altered enzyme levels. It is used for cancer studies for better understanding.

Keywords: Liver Tissue, Doxorubicin, Antioxidant Enzymes, Vitamin E, and Vitamin A

List of abbreviations

SOD- Superoxide dismutase;
CAT- Catalase;
GR-Glutathione reducatese;
GPx-Glutathione peroxidase;
GST- Glutathione-s-tranferase,
Dox-Doxorubicin;
VE-Vitamin E;

VA-Vitamin A

1. Introduction

The liver is the principal organ that metabolizes xenobiotics
and endogenous molecules to sustain metabolic homeostasis
in the organism. Therefore, the liver is a objective of many
insults that bring about dysregulated hepatic homeostasis and
lead to hepatic diseases [1, 2]. The liver is comprised of the
following cells types: hepatocytes, Kupffer cells, liver
sinusoidal endothelial cells, pit cells, and hepatic stellate
cells (HSC) [3]. Cirrhosis is triggered by liver injury from a
variety of etiological factors and is the fianl phase of
progressive fibrosis [4]. Oxidative stress plays an important
role in the establishment of fibrosis and subsequently in
cirrhosis [5]. As a result, the use of molecules with
antioxidant properties has been proposed as a treatment for
fibrosis and cirrhosis caused by oxidative stress.

Doxorubicin is an antibiotic obtained from the Streptomyces
peucetius  bacterium. It has extensive use as a
chemotherapeutic agent since the 1960s. Doxorubicin is part
of the anthracycline group of chemotherapeutic agents.
Doxorubicin may be used to cure soft tissue also bone
sarcomas and cancers of the breast, ovary, bladder, and
thyroid. Additionally it is used to treat acute lymphoblastic
leukemia, acute myeloblastic leukemia, Hodgkin lymphoma,

and small cell lung cancer. This activity will emphasize the
mechanism of action, adverse event profile, pharmacology,
monitoring, and relevant interactions of doxorubicin,
pertinent for interprofessional team members in the treatment
of cancer cases for which it is indicated. [6] [7] [8] [9]

DOX is a certain one most potent antineoplastic drugs
ordained alone or in blend with other agents, remaining the
compound of its class that has the broad spectrum of activity.
Indeed, DOXis used in the treatment of solid tumours and
hematological malignancies, including breast, bile ducts,
prostate, uterus, ovary, oesophagus, stomach and liver
tumours, childhood solid tumors, osteosarcomas and soft
tissues arcomas, Kaposi's sarcoma, as well as acute
myeloblastic and lymphoblasticleukaemia and Wilms Tumor
[10, 11, 12, 13]. Numerous studies have attributed the
antitumor activity of DOX to its ability to intercalate into the
DNA helix and/or bind covalently to proteins involved in
DNA replication and transcription. [14] Suchinteractions
lead to inhibition of DNA, RNA, and protein synthesis,
leading ultimately to cell death. [15, 16] Recently, Ashley
and Poulton, using a novel method utilising the fluorescent
DNA dye PicoGreen, found thatanthracyclines intercalated
in addition to nnuclear DNA also mitochondrial DNA
(mtDNA). Several studies classified DOX as a
topoisomerase II poison. The topoisomerase family of
enzymes modifies the topology of DNA without varying in
its structure and sequence and catalyze the unwinding of
DNA for transcription and replication, concerning the
process of cleavage of one strand of DNA duplex and
passing a second duplex through this transientcleavage. The
intermediate that is formed is termed as The "cleavable
complex" [17]. DOXpoisons the cleavable complex,
inhibitingthe re-ligation of the cleaved duplex, a lesion that
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results in a DNAdouble-strand break (DSB) [18, 19]. Failure
to repair DNA DSB results in an apoptotic response.

The body’s trillion more or cells face formidable threats,
from deficiency of food to infection with a virus. Another
constant risk comes from chemicals called free radicals. In
extremely high levels, they are capable of damaging cells
and genetic material. The body produces free radicals as the
inevitable derivatives of turning food into energy. Free
radicals are also developed after exercising or exposure to
cigarette smoke, air pollution, and sunlight. [20]

Free radicals come in many shapes, sizes, and chemical
configurations. What they all share is a ravenouss appetite
for electrons, thieving them from any nearby substances that
will yield them. This electron theft can radically amend the
“loser’s” structure or function. Free radical damage can alter
the instructions coded in a strand of DNA. It can make a
circulating low-density lipoprotein LDL, sometimes called
bad cholesterol) molecule more possibly to get trapped in an
artery wall. Or it can bring alterations in a cell’s membrane,
changing the flow of what inscribes the cell and what leaves
it. An immoderate chronic amount of free radicals inthe body
causes a condition called oxidative stress, which may injure
the cells and lead to chronic diseases. [21]

Vitamin E is a fat-soluble vitamin with diverse forms, but
alpha-tocopherol is one of a kind used by the human body. Its
main role is to act as an antioxidant, scavenging loose
electrons—so-called “free radicals”—that can damage cells.
[22] It also strengthens immune function and prevents clots
from forming in heart arteries. Antioxidant vitamins,
including vitamin E, came to public consideration in the
1980s when scientists began to understand that free radical
damage was involved in the early stages of artery-clogging
atherosclerosis, and might also contribute to cancer, vision
loss, and a host of other chronic conditions. Vitamin E has
the ability to protect cells from free radical damage as well
as reduce the production of free radicals in certain situations.
However, conflicting study results have dimmed certain of
promise of using high dose vitamin E to prevent chronic
diseases.

Vitamin A is a fat-soluble life-crucial set of compounds both
of animal and vegetal origin distinguished by an unsaturated
isoprenoid chain structure. entire vitamin A forms share a
same structure and the similar physiological functions in an
organism. These compounds can also be classified as
retinoids, including compounds with a common structure of
four isoprenoid units being of either a natural or synthetic
origin. Few synthetic derivatives don’t resemble the natural
isoprenoids from vitamin A class at first sight. However, the
basic vitamin A string is hidden in their structures, and they
are similar to other retinoids in their interaction with retinoid
receptors. All these compounds are liposoluble and, unlike
water-soluble vitamins, are easily accumulated in the body,
especially in the liver and adipose tissue. This represents, on
one hand, an advantage since temporal deprivation of
vitamin A intake is not associated with clinical symptoms,
but on the other hand, accumulation with subsequent toxicity
can appear.

Vitamin A possess pleiotropic functions in the body,

muchobliged to its several biologically active forms.
Althoughretinol, which is also accountable for some
processes, is the most copius form in the body, ATRA is the
primary active form of vitamin A [23, 24, 25, 26, 27, 28]. To
a smaller extent, other metabolites of this vitamin, 9-cis-
retinoic acid and 13-cis-retinol, are also biologically active.
Each form of the vitamin shows pecularity for different
tissues and processes in which they are involved. However,
they share identical common properties. Retinol functions as
a cofactor in multiple enzymatic processes, 11-cis-retinal is
concerned in vision, and ATRA exerts different functions by
binding to nuclear receptors with the subsequent regulation
of genetic expression.

2. Materials and Methods

Materials Experimental Animals

In this Experiment Male Pathogenic free wistar albino rats
were taken by weighing about 120+ 10gm. The Animals are
homed to a polypropylene cage and supplied with food and
water adds libitum. The Animals were sustained under
standard condition of temperature and Humidity with an
altering 12 Hours light/dark cycleand maintained in
correspondence with the guidelines of the National Institute
of Nutrition and Indian Council of Medical Research
Hyderabad, India.

Treatment of Animals

The animals randomly divided in to 6 groups. First Group
having 6 rats act as control one's and The remaining5 Groups
also ha ving 6 rats, these 5 groups are experimental. First
Group Rats considered as Control One's and Second group
rats were received 80mg per kg body weight of vitamin E
(VE) for 10 weeks (weekly doses). Third crowd rats were
received 40 IU per kg weight of Vitamin A (VA) for 10
weeks (weekly doses). Fourth group rats were administered
with 20 mg/ kg weight of Doxorubicin (Dox) over 10 weeks
(weekly doses) and Fifth Group rats were administered with
20 mg per kg of Doxorubicin Followed by 80 mg per kg
weight of vitamin E over 10 Week Period (weekly doses).
Sixth group rats were accompanied by 20 mg per kg wt of
Doxorubicin followed by 40 IU per kg weight of vitamin A
over 10 weeks period (Weekly Doses).

Doxorubicin hydrochloride dissolved in Saline (0.9% normal
saline or Sodium chloride solution) and treatment given
through tail vein. Group I animals were given saline only.
Vitamin E and A dissolved in olive oil and treatment given
through gavage. Dox dose selected by the previous studies of
Nimbal and Koti, 2016; Alam et al., 2018. Dose of vitamin E
and A chosen based on the my previous studies, (2015) from
our laboratory. (Animal Ethics Resolution Number: 24/2012-
2013 (i)/a/ CPCSEA/IAEC/SVU/KVK-BV)

Collection of Liver samples

Animals were killed by cervical dislocation/decapitation by
using mild ether anesthesia. Liver were amputated, cropped
of connective tissue, flushed with ice-cold saline to eradicate
blood contamination, dried by blotting with filter and
weighed. The tissues then held in freezer at-80C until
analysis. A section of the Liver was weighed, perfused with
saline and homogenate (10%) was prepared in ice cold PBS
(50 mM, pH 7) using a homogenizer. The homogenate
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centrifuged at 10, 000 rpm for 10min in a cooling centrifuge
at 40C, after expulsion of the cell debris, supernatant was
used for the assay of antioxidant enzymes.

Chemicals

Dox hydrochrloride injection (ADRIM) was purchased from
BDH Chemicals Co, India. Vitamin E (D-Alfa-tocopheryl
acetate) and Vitamin A (Retinyl Palmitate) were purchased
from Sigma chemicals Co. India. All other chemicals and
reagents used were of analytical grade.

Methods
The following parameters were assayed in the Liver tissue of
Rat, Such as Superoxide dismutase activity was resolved the

method of Misra and Fridovich (1972). Catalase activity was
determined according to the method of Beers and Sizer
(1952). Assay of Glutathione peroxidase was carried out by
using the method of Wendel, (1981). The Glutathione
reductase activity was examined by the method of Carlberg
and Mannervik (1985) Glutathione-s-transferase activity was
assessed as per the method of Habig et al., (1974).

For each parameter, the mean of individual observations (for
both control and experimental groups) were taken into
consideration. Statistical analyses were conducted by a one-
way Analysis of Variance (ANOVA) followed by Tukey's
HSD numerous comparison test by using statistical software
package.

Table 1: Levels of Antioxidant Enzymes like SOD, CAT, GPx, GR and GST in Albino Rat Liver Tissueby Injecting
Doxorubicin, Vitamin E, Vitamin A Separately and in Combination

Group | Group II Group III Group IV Group V Group VI
SI.No Parameter (o) B (oA (Do) (DoxtvE) | (DoxsvA)

1 SOD Mean 78.4 77.8%* 79.18%* 60.24 68.30 70.30
SD +4.9 +5.03 +3.03 +4.4 +3.5 +4.5

5 CAT Mean 80.2 85.12 87.30 70.4 75.3 78.00
SD +7.7 +4.2 +0.5 +0.6 +7.01 +4.0

3 GPx Mean 40.2 48.4 52.3% 35.6 40.7 414
SD +11.2 +2.2 +6.3 +3.2 +4.21 +12.6

4 GR Mean 454 50.6* 55.8* 40.4 414 43.8
SD +6.2 +53 +2.2 +4.2 +9.12 +4.2

5 GST Mean 50.1 56.6* 62.8* 45.4 46.6 48.9
SD +6.1 +8.2 +11.4 +12.2 +10.2 +11.3

Values are expressed as Mean + SD of six rats in each group.  combination.

Data was analysed by one way ANOVA followed by Tukeys
HSD test. Units: SOD - mg protein/Min; CAT-micromoles
of H202 decomposed /mg protein /min; ; GPx-micromoles
of oxidized /mg /min; GR - micromoles of NADPH oxidized
/mg /min; GST-mg proteins/Min

3. Results

In the Dox treatment SOD levels were decreased compared
to control ones, When Dox plus Vitamin E combination SOD
levels were increased than Dox treated ones and reduced
compared to Dox plus Vitamin A combination.

In the Dox treatment CAT levels were decreased compared
to control ones when Dox plus Vitamin E combination levels
increased then compared to dox treated ones and reduced
compared Dox plus Vitamin A combination.

In the Dox treatment Glutathione peroxidase levels were
decreased compared to control ones and Dox plus Vitamin E
combination Gpx levels were increased when compared to
Dox treated ones and Dox plus Vitamin A combination Gpx
levels were increased thancompared to Dox plus Vitamin E

In the Dox treatment Glutathione reductase levels were
lowered when equated to control ones and when Dox plus
Vitamin E combination Glutathione reductase levels were
increased than compared to Dox treated ones and when Dox
plus Vitamin A combination Glutathione reductase levels
were increased Than Dox treated ones and Dox plus Vitamin
E treated ones.

In the Dox treated Glutathione-S-Transferase levels were
decreased than compares to control ones and if Doxplus
Vitamin E combination Glutathione transferase levels were
increased compared to Dox treated ones and if Dox plus
Vitamin A combination Glutathione transferase levels were
increased compared to Dox Treated ones and Dox plus

Vitamin E combination oneS

Finally Dox treatment SOD, CAT, GPx, GR, and GST
Levels are Decreased than compared to control ones and Dox
plus Vitamin E combination above enzyme levels are high
than compared to Dox treated ones and decreased than
compared to Dox Plus Vitamin A combination
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4. Discussion
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Figure 1: Shows Effect of Vitamin E & A and Dox separately and in combination on Albino rat Liver tissueSOD average levels

In this SOD levels were decreased under Dox administration
when compared to control ones because of High levels of
intracellul ar as well as extracellular ROS (Superoxide and
H202) are indispensable in many biochemical processes
including intracellular signaling and cell functions (29, 30).

Once SOD levels are increased Dox activity also increased in
turn if affect to propagated apoptotic process along with

some Liver function are responsive to specific inherited
genetic diseases and aging process. All various forms of liver
injuries could ultimately develop into severe end stage liver
disease with liver placement as the only curative option.
That’s the reason I chose Dox plus Vitamin E and Dox plus
Vitamin A. Here Dox plus Vitamin A is more reduced Dox
altered one than Dox plus Vitamin A.

100
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%
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Figure 2: Shows Effect of Vitamin E & A and Dox separately and in combination on Albino rat Liver tissue CAT average
levels

Catalyse enzyme activity levels were decreased under Dox
stress in Liver compare to control ones due to Catalyse
breakdown in to the Hydrogen Peroxidase molecules and one
Molecule of oxygen and two molecules of water in a two
level reaction. Several studies have reviewed CAT
polymorphism and its intimacy in the various diseases as

well as its role as thermostat in the CAT gene expression.
The first that’s why we are applied Vitamin E plus Dox and
Dox plus Vitamin A. Here Vitamin A plus Dox normalise
the Dox altered one’s than compared to Dox plus Vitamin E.

(31
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Figure 3: Shows Effect of Vitamin E & A and Dox separately and in combination on Albino rat Liver tissue GPx average
levels

The Glutathione Peroxidase Levels are decreased under Dox
administration when compared to the control ones due to The
activity of the enzyme has been reported to be decreased
whereas in case of copper deficiency in the liver and plasma.
Glutathione peroxidase has a mitochondrial isoform that

intervenes the apoptic response to oxidative stress and has a
peroxidase independent structural sperm maturation. (32) In
this was given Dox plus Vitamin E and Dox plus Vitamin A
as a blend. Here Dox plus Vitamin A combination was more
altered than Dox plus Vitamin E combination.

GR enzyme activity
(units/mg protein/ min)

30
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! |

20
10

]

Con vE vA Dox
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Figure 4: Shows Effect of Vitamin E & A and Dox separately and in combination on Albino rat Liver tissue GR average
levels

Figure 5 Impact of Vitamin E & A and Dox separately and in
combination on Albino rat kidney tissue GR levels

Glutathione Reductase levels were decreased under Dox
Stress than compared to the control ones because of
Glutathione reductase Catalyses the reduction of oxidised
Glutathione to reduced glutathione NADPH as the reducing
co-factor end this by maintains a constant GSH Levels in the

system. The addition of minute amount of the FAD was
found to activate the Glutathione reductase. So deficiency of
FAD and irreversible inhibition by Dox through Covalent
bond formation between 2AAPA and Cysteine reduces at the
active site of the enzyme. Dox altered ones controlled by
Dox plus vitamin A combination is more than Compared to
Dox plus Vitamin E combination. (33)
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Figure 5: Shows Effect of Vitamin E & A and Dox separately and in combination on Albino rat Liver tissue GST average
values

Glutathione s transferase levels are decreased under Dox
administered over control in liver tissues.

Glutathione s transferase levels found decreased under Dox
administered over control in case of liver tissues. Due to
Glutathione-S-Transferase has been concerned in the
development of resistance toward chemotherapy agents. It is
possible that GST assists two diverse roles in the
development of drug resistance across direct detoxification
in addition to acting as an inhibitor of the map kinase
pathway (34). That’s why I was used Dox plus Vitamin E
plus and Dox plus Vitamin A combination, Here Dox plus
Vitamin A combination more altered the Dox treated ones

than compared to Dox plus Vitamin E combination.

5. Conclusion

Considering the toxic adverse effects induced by the cause of
Doxorubicin and the defensive role as offered by vitamin E
and A in experimental animals and also in humans, the
current review carried out with the role of investigating the
in vivo effect of Doxorubicin and vitamin E & A apart and in
combination on selected enzymatic antioxidants in albino rat
liver tissue.

Rats were administered with a selective proportion of
doxorubicin 20 mg/kg and 80 mg/kg vitamin E and 40 IU /
kg wt of vitamin A apart and in combination and the
treatment duration was 10 weeks (weekly doses). The control
and experimental rat liver tissue was subjected for
biochemical analysis and data obtained and presented in the
study decrease in all the antioxidant parameters SOD, CAT,
GPx, GR, and GST by Dox Treatment. Dox plus Vitamin A
Combination more alter the Dox treated antioxidant enzymes
than compare to Dox plus Vitamin E combination. Hence in
chemotherapy treatment along with Dox Vitamin A also
useful for reducing the side effects of Dox.

The main focus of the research was to reduce Dox produce
side effects by injecting vitamin E, A separately and in
combination with Dox. Here In this study i was concluded
Vitamin E plus Dox Combination alter small level to Dox

reduce enzyme levels but Vitamin A plus Dox Combination
altered high level to Dox reduced enzymes levels. Hence this
concept will useful for Cancer Chemotherapy Treatment.

Acknowledgement

I am also very thankful to Head Prof V. Lokanatha sir for
creating research environment in the form of facilities and
permissions to visit various universities, Pharmacy
Institutions in the form of fieldwork.

References

[1] Muriel P. Some experimental models of liver damage.
In: Sahu SC, editor. Hepatotoxicity: From genomicsto
in vitro and in vivo models. West Sussex, England:
Wiley; 2007. pp. 119-137.

[2] Muriel P. Cytokines in liver diseases. In: Sahu SC,
editor. Hepatotoxicity: From genomics to in vitro andin
vivo models. West Sussex, England: Wiley; 2007. pp.
371-389.

[3] Muriel P, Arauz J. Coffee and liver health. In: Chu Y,
editor. Coffee emerging health effects and
diseaseprevention. West Sussex, UK: IFT Press/Wiley-
Blackwell; 2012. pp. 123-139.

[4] Reyes-Gordillo K, Segovia J, Shibayama M, Tsutsumi
V, Vergara P, Moreno MG, Muriel P. Curcumin
prevents and reverses cirrhosis induced by bile duct
obstruction or CCl4 in rats: role of TGF-beta
modulationand  oxidative  stress. Fundam Clin
Pharmacol. 2008; 22: 417-427.

[5] Muriel P. Peroxidation of lipids and liver damage. In:
Baskin SI, Salem H, editors. Oxidants, antioxidantsand
free radicals. Washington, D. C. USA: Taylor &
Francis; 1997. pp. 237-357.

[6] Yu AF, Chan AT, Steingart RM. Cardiac Magnetic
Resonance and Cardio-Oncology: Does T gnal the End
of Anthracycline Cardiotoxicity? J Am Coll Cardiol.
2019 Feb 26; 73 (7): 792-794.

[7] Marcq G, Jarry E, Ouzaid I, Hermicu JF, Henon F,
Fantoni JC, Xylinas E. Contemporary best practice in
the use of neoadjuvant chemotherapy in muscle-
invasive bladder cancer. Ther Adv Urol. 2019 Jan-Dec:

Volume 12 Issue 7, July 2023

www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR23708210511

DOI: 10.21275/SR23708210511 871



International Journal of Science and Research (IJSR)
ISSN: 2319-7064
SJIF (2022): 7.942

(8]

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Paper ID: SR23708210511

11: 1756287218823678.

Tantari M, Barra F, Di Domenico S. Ferraioli D.
Vellone VG, De Cian F, Ferrero S. Current state of
theart and emerging pharmacotherapy for uterine
leiomyosarcomas. Expert Opin Pharmacother. 2019
Apr; 20 (6): 713-723.

Koleini N, Nickel BE. Edel AL, Fandrich RR. Ravandi
A. Kardami E. Oxidized phospholipids in Doxorubicin-
induced cardiotoxicity. Chem Biol Interact. 2019 Apr
25:303: 35-39.

Breslow, N. ; Ou, S. ; Beckwith, M. ; Haase, G. ;
Kalapurakal, J. ; Ritchey, M. ; Shamberger, R. ;
Thomas, P. ; D’Angio, G. ; Green,

D. Doxorubicin for Favorable Histology, Stage II-II1
Wilms Tumor Results from the National Wilms
TumorStudies. Cancer, 2004, 101, 1072-1080.

Box, V. The intercalation of DNA double helices with
doxorubicin and nagalomycin. J. Mol. Graph Mod.,
2007, 26, 14-19.

Cutts, S. ; Parsons, P. ; Sturm, R. ; Phillips, D.
Adriamycin-induced DNA adducts inhibit the DNA
interactions of transcription factors and RNA
polymerase. J. Biol. Chem., 1996, 271, 5422-5429.
Cutts, S. ; Swift, L. ; Rephaeli, A. ; Nudelman, A. ;
Phillips, D. Recent advances in understanding and
exploiting  theactivation of anthracyclines by
formaldehyde. Curr. Med. Chem. AntiCancer Agents,
2005, 5, 431-447.

Ashley N, Poulton J. Mitochondrial DNA is a direct
target of anticancer anthracycline drugs. Biochem.
Biophys. Res. Commun., 2009, 378, 450-455.

Swift, L. ; Rephaeli, A. ; Nudelman, A. ; Phillips, D. ;
Cutts, S. Doxorubicin-DNA adducts induce a non-
topoisomerase IImediated form of cell death. Cancer
Res., 2006, 66, 4863-4871.

Liu, L. ; Rowe, T. ; Yang, L. ; Tewey, K. ; Chen, G.
Cleavage of DNA by mammalian DNA topoisomerase
I1. J. Biol. Chem., 1983, 258, 15365-15370.

Tewey, K. ; Rowe, T. ; Yang, L. ; Halligan, B. ; Liu, L.
Adriamycininduced DNA damage mediated by
mammalian DNA topoisomerase II. Science, 1984,
226, 466-468.

Kiyomiya, K. ; Matsuo, S. ; Kurebe, M. Mechanism of
specific nuclear transport of adriamycin: the mode of
nucleartranslocation of adriamycin-proteasome
complex. Cancer Res., 2001, 61, 2467-2471.

Adams, G. ; Stratford, I. Bioreductive drugs for cancer
therapy: the search for tumor specificity. Int. J. Radiat.
Oncol. Biol. Phys., 1994, 29, 231-238

National Center for Complementary and Integrative
Health (NCCIH). Antioxidants: In Depth. Carlsen MH,
Halvorsen BL, Holte K, Behn SK, Dragland S,
Sampson L, Willey C, Senoo H, UmezonoY, Sanada C,
Barikmo I. The total antioxidant content of more than
3100 foods, beverages, spices, herbs andsupplements
used worldwide. Nutrition Journal. 2010 Dec; 9 (1).
Institute of Medicine. Dietary reference intakes for
vitamin C, vitamin E, Selenium, and carotenoids.
Washington, D. C. : National Academies Press; 2000.
D’Ambrosio D. N., Clugston R. D., Blaner W. S.
Vitamin A metabolism: An update. Nutrients. 2011; 3:
63-103. doi: 10.3390/nu3010063.

Maden M. Retinoid signalling in the development of

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

the central nervous system. Nat. Rev. Neurosci. 2002;
3: 843- 853. doi: 10.1038/nrn963.

Maden M. Retinoids in lung development and
regeneration. Curr. Top. Dev. Biol. 2004; 61: 153-189.
doi: 10.1016/S0070-2153 (04)61007-6.

Clagett-Dame M., DeLuca H. F. The role of vitamin A
in  mammalian reproduction and embryonic-
development. Annu. Rev. Nutr.2002; 22: 347- 381. doi:
10.1146/annurev. nutr.22.010402.102745E.
Niederreither K., Dolle P. Retinoic acid in
development: Towards an integrated view. Nat. Rev.
Genet. 2008; 9: 541-553. doi: 10.1038/nrg2340.

Niles R. M. Vitamin A (retinoids) regulation of mouse
melanoma growth and differentiation. J. Nutr. 2003;
133: 282S- 286S. doi: 10.1093/jn/133.1.282S.

GOYM. Jones Dp. Cystenei cysteine redox signalling
in cardio vascular disease free radic
Bio/Med.2011L01.2010: 30: 653-661.

Lassegue B. Griendling KK. NADPH Oxidase
functions and pathologies in the Vasculature.
Arterioscluraland Thrombosis Vascularis B: 01.2010:
30: 653-661.

Role of catalyse in oxidative stress and age associated
degenerative diseases Ankita Nandi, Liang Junyan,
Chandukumar Jana and Nilan Janadas 11 Nov 2019.

O. M Ighodaro, O. A Akinloye/Alexandria Jouranal of
Medicine 54 (2018) 281-293.

The basis of thioles and cysteines and redox biology
and chemistry L. B Pooley and Glutathioneanalogue in
Prokaryotes by R. C Fahey.

The role of Glutathione-S-Transferase in anticancer
drug resistance Dnayolle M Townsend andKenneth
Dtew Oncogens 22, 7369-7375 (2003).

Volume 12 Issue 7, July 2023

www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

DOI: 10.21275/SR23708210511

872



ISSN: 2455-2631 June 2023 IJSDR | Volume 8 Issue 6

PHYTOSOCIOLOGICAL ATTRIBUTES OF
CLIMBER SPECIES IN NALLAMALALIS, INDIA.

IT, Shalisaheb, 2S. Khadar Basha and *A. Narayana Swamy

!Associate Professor of Botany, Govt. Degree College, Nandikotkur. Affiliated to Rayalaseema University, Kurnool. District,
Andhra Pradesh.
2Assistant Professor of Botany, S.M.L Govt. Degree College. Yemmiganoor. Affiliated to Rayalaseema University, Kurnool.
District. Andhra Pradesh.
3Assistant Professor of Botany, S.T.S.N. Govt. Degree College, Kadiri, Affiliated to Sri Krishnadevaraya University, Sri Sathya
Sai District. Andhra Pradesh.

Abstract- Nallamalais is one of the Centres of Plant Diversity sites in India which encompasses various lifeforms. Of which
Climbers are one of the most neglected. Phytosiological attributes were used to know the status of climber species. The total
number of individuals of climbers reported in the study area was 319 of which Gymnema sylvestre as the most important
species followed by Asparagus racemosus and Cajanus scarabaeoides. The lowest IVI value )1.91) wa observed in six species
including Aspidoteris cordata.

Key words: Nallamalais, CPD site, Climber species, IVI, Gymnema sylvestre.

INTRODUCTION

Biodiversity is essential for human and economic well-being and for the ecosystem function and stability. Forests can release the
stored carbon as Coy that form nearly 17-25% of the total greenhouse gas emissions, at the same time forest conservation,
afforestation, reforestation and sustainable forest management can curb about 25% f emissions. Biodiversity interacting with the
physical environment form the foundation of sustainable development. Biodiversity resources, mapping their geographical
distribution and quantitative estimation of their natural stands is perhaps the most important information needed for any country in
the post-CBD era. The worldwide destruction of the natural environment by population explosion, urbanization, industrialization
and habitat fragmentation has led to a tremendous loss of biological diversity over the past few decades and hence warrants
immediate attention especially on forestry sector as they harbor amazing biodiversity and has critical role on global climate change
scenario.

World’s forests extended over 4 billion hectares; corresponding to 31 percent of the total land area or an average of 0.6 ha per capita
(FAO, 2020) has become a critical part of the international climate change agenda. Tropical forests in India comprising over 60%
deciduous forests are poorly understood in terms of phytodiversity, phytosociology and quantification regimes Analysis of the
quantitative relationship among the plant species growing in an area reflects structural property of, the community. Phytosiological
investigation of vegetation serves as a pre-requisite for investigating the details of primary productivity of ecosystems.

In peninsular India, quantitative phytodiversity inventories are available from the forests of the Western Ghats, whereas study on
Eastern Ghats is lacking. The wide range of topography, varied climate favours luxurious growth of vegetation and forest. It remain
as a neglected area with very few attempts made for such studies in Eastern Ghats of Tamil Nadu (Kadavul and Parthasarathy,
1999a & b; Chittibabu and Parasarathy, 2000). Hence, the present study was undertaken to determine the structural and floristic
composition of climber diversity in Nallamalais. The study area for the present work is considered as one of the significant
biodiversity rich areas in Southern Eastern Ghats. Nallamalais one of the Centres of Plant Diversity )CPD) in India. It represents
diversified habitats and supports a wide array of plant and animal life and provides basic livelihood for tribal and rural communities.
Kumar & Bhanja (1992) produced a seed manual for forest trees of Andhra Pradesh. Sandhya rani & Pullaiah (2002) reported 560
tree taxa from eastern Ghats. Suryanarayana et al., (2002) inventoried the plant wealth of Veligonda hill ranges and reported 1004
species belonging to 558 genera and 149 families. Studies on plant resources include Ellis (1982, 1987, 1990), Reddy et al., (1998),
Pullaiah et al., (2007). Thualsi Rao etal., (2007), Reddy et al., (2007), Raju and Pullaiah (1995) surveyed the Flora of Kurnool
district and reported 1064 species of which 208 are trees covering 194 from Nallamalais of Kurnool district. Pullaiah and Sandhya
Rani (1999) made the floristic studies on trees of Andhra Pradesh and reported 531 tree species covering over 200 trees of
Nallamalais.

While working on Flora of Andhra Pradesh, Pullaiah and Chennaiah )1997), Pullaiah and Ali Moulali (1997), Pullaiah (1997) and
Pullaiah and Karuppusamy (2008) reported 2601 species, of which 531 are trees, Sunitha (2002) surveyed the scared groves of
Kurnool district and reported 138 tree taxa, of which 119 are from Nallamalais. She made over 100 additions of the Nallamalais
after Raju & Pullaiah (1995) of which 18 are trees. Shali Saheb (2008) studies the medicinal plants of Nallamalais and reported 501
taxa of which 137 are trees. Khadar Basha (2009) was studied quantitative assessment of Nallamalais and reported 249 tree species.
Most of the studies have followed the plot methods including square plots of 100x100cm (Gentry, 1988); 10x10m (shalisaheb,2008)
to rectangular plots 10x10m by Boom (1986). Shah Hussain et al, (2008) describes the species composition. Shali Saheb (2008)
analysed the medicinal plant diversity in three one-hectare plots through ten quadrants of 10x10m and recorded 135 species
belonging to 110 genera 45 families. Khadar Basha (2009) recorded a total of 249 tree species from 175 grids comprising 237
species belonging to 139 genera and 54 families.
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Climbers are one of the most interesting group of plants Species which are most neglected. These climbers contribute largely to the
charm of our landscape by the manner in which they climb over trees, rocks. They also play a part in ancient historical buildings
which their attraction to the green veil which covers their structural defects making them a perfect beauty in our eyes.

Climbers show great diversity in their climbing mechanism depending on which they are classified as root climbers, hook climbers,
tendril climbers. leaf or stem climbers. Only few studies were carried out on climbers. Pandy et al., (2005), studies medicinal
climbers in flora of Gujarat. 81 climbers were recorded by Jangid and Sharma (2011), Ghosh and Mukherjee (2006), recorded 149
herbacious climbers and 79 lianas from North Andaman covering 55 families while Mahajan (2006), reported 31 taxa used by tribal
people of Nimar region in Madhya Pradesh to cure various human ailments. Earlier studies on plant resources of Nallamalais include
Ellis (1987), Kumar (1995), Goud (1997), Thulasi Rao et al., (2007), Shali Saheb (2008) studied the medicinal plants Nallamalais
and reported 501 taxa. Shali Saheb (2014), studies medicinal climbers of Nallamalais reported 92 species belonging to 27 families.
Shali saheb et.al (2023) reported the diversity of shrubs of the Nallamalais forest the TNI value was 606, the abundance value of
the shrubs is 210.22. No comprehensive work is available for phytosociology of climbers in the study area, therefore, the objective
of the present paper is to Study of phytosociological attributes of climbers plant resources in Nallamalais.

STUDY AREA

Nallamalais, one of the Centres of Plant Diversity (CPD) (WWF & IUCN, 1995) is located in the Central Eastern Ghats between
latitudes 15°20°- 16°30° N and longitude 78°30° — 80°10° E in Andhra Pradesh, Telangana states extended to an areaof 7640 sq km.
Nallamalais cover five districts, viz. Kurnool, Prakasam, Guntur,of Andhra Pradesh, Mahaboob Nagar, and Nalgonda of Telangana.
The hills cluster near gundlabrahmeswaram, which is the nucleus of the Nallamalais appearing asplateau. The vegetation of the
Nallamalais is broadly categorized into 3 types; moist deciduous, dry deciduous, scrub type forests. Most primitive tribes, chenchus
abd sugalis live in Nallamalais. From times immemorial the forests of Nallamalais have been inhabited by chenchus an aboriginal
and oldest tribe of South India. .An ecological meaning is attributed to the word “chenchu” by interpreting that a person who lives
under chettu (tree) is a chenchu. They are experts in collection of honey, wild fruits and plant crude drugs. Sugalis also known as
lambadis and Banjara are largely found in the Nallamalais forest. These tribes in the study area have rich traditional botanical
knowledge and still dependent on wild medicinal plant resources for curing their ailments.

LOCATION
MAP OF
' NALLAMALAIS

PRAKASAM DISTRICT

KADAPA DISTRICT

Figure: 1. Map of Nallamalais

METHODOLOGY
The main objective of the present paper to provide a study on phytosociological attributes of climbers random sampling method.

QUANTITATIVE STUDIES
The field work plan carried out in Nallamalais was sampled by lying of 50 quadrates in the study area. Each quadrate size is 20x20m.
All life forms of plants such as trees, shrubs, climbers and herbs were enumerated. All trees were enumerated in 20x20m quadrates,
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shrubs and climbers in 5x5m nested plot and herbs were studies in nested Imx1m plot. The field work was carried out in two seasons
to cover all the vegetation and phenology of climbers.

Importance Value Index (IVI)

IVI = Relative dominance + Relative density + Relative frequency

Diversity Indices: Species diversity indices namely Shannon-Wiener index (Shannon and Weiner, 1962), Simpson index (Simpson,
1949) and Margalef Index (Margalef, 1980) were calculated.

Dominance Indices (Simpson 1949): It is a measure of dominance since it weighted towards the abundances of commonest
species. It is estimated by using following formula:

D =Y (ni/N)%or Pi?

Shannon-Wiener index: It is a measure of the average degree of ‘uncertainty’ in predicting to what species an individual chosen
at random from a collection of S species and N individuals will belong. It is estimated by using following formula:

H'=-Y (ni/N) In (ni/N)

Where, ni = number of individuals belonging to the ith species

N = Total number of individuals in the sample.

RESULTS AND DISCUSSION
The total number of individuals (TNI), number of quadrates in which species occurred, and the quantitative characters like
abundance (A), density (D), frequency (F), relative abundance (RA), relative density (RD), relative frequency (RF) and importance
value index (IVI) (Fig. 5) for climbers were presented in Table-1
Abundance: The total number of individuals (TNI) of climbers in the study site was 319. The total abundance value for climbers
is about 134.15, with an average of 2.63. Gymnema sylvestre (44.5) was recorded as the high abundant species and the lowest
abundance was recorded for 7 species including Oianthus disciflorus with 1.0.
Density: The total density of 51 climbers is 6.38, with an average of 0.12. The highest density value was recorded for Gymnema
sylvestre (0.7) and the lowest density was recorded for 6 species including Puraria tuberosa (0.02).
Frequency: The total frequency for all the climbers is 234, with an average of 4.5. The high frequency value was recorded for
Cajanus scarabaeoides and Decalepis hamiltonii with 14 and least frequency was observed in 22 taxa with 2 (e.g. Piper
attenuatum).
Importance Value Index (IVI): Importance Value Index of individual climbers encountered in the sampled quadrates was
identified Gymnema sylvestre (20.91) as the most important species followed by Asparagus racemosus (13.88) and Cajanus
scarabaeoides (13.54). The lowest IVI value (1.91) was observed in six species including Aspidoteris cordata. The top 10 dominant
IVI climbers are presented in Fig.2
Diversity indices: The Simpson Index is 0.9609, Shannon-Wiener Index is 3.562.

Figure: 2. Top 10 IVI Climber species of Nallamalais

e
25.00 20.90
20.00 +~
/ 12.60 1554
15.00 933 942 1099 11.02 11.67
10.00
5.00
0.00
&> & > D> . & S S <
o &‘Q& @f éé*@\ & q,@@ «@\ & & \4@6
N N 19, ) & 3 Ry
o 2 & & & © S Sl & °
LG e S & & & &
L S w2 v} N Q
< A‘@“ 0@& d&@Q Ylo& 0\0& ‘&%% fv‘%% eﬁ'&Q
R RS
Table. 1. Phytosociological attributes of climbers
S.No. | Name of the taxon NI | Q | A D F RA RD RF IVI A/F
1 Abrus precatorius 16 5 1320 032 | 10 | 2.39 5.02 4.27 11.67 | 0.32
2 Abrus pulchellus 1 1 | 1.00 0.02 |2 0.75 0.31 0.85 1.91 0.50
3 Acacia caesia 5 3 | 1.67 0.1 6 1.24 1.57 2.56 5.37 0.28
4 Acacia intsia 2 |3.50 0.14 | 4 2.61 2.19 1.71 6.51 0.88
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5 Acacia torta 10 3 1333 02 |6 2.48 3.13 2.56 8.18 0.56
6 Ampelocissus latifolia 5 2 |250 0.1 |4 1.86 1.57 1.71 5.14 0.63
7 Ampelocissus tomentosa 2 1 |2.00 0.04 | 2 1.49 0.63 0.85 2.97 1.00
8 Argyreia cuneata 4 2 |2.00 0.08 | 4 1.49 1.25 1.71 4.45 0.50
9 Argyreia nervosa 5 2 |2.50 0.1 4 1.86 1.57 1.71 5.14 0.63
10 Asparagus racemosus 20 6 |3.33 0.4 12 | 2.48 6.27 5.13 13.88 | 0.28
11 Aspidoteris cordata 1 1 | 1.00 0.02 |2 0.75 0.31 0.85 1.91 0.50
12 Bauhinia vahlii 2 1 |2.00 0.04 |2 1.49 0.63 0.85 2.97 1.00
13 Cajanus scarabaeoides 18 7 1257 036 |14 |1.92 5.64 5.98 13.54 ] 0.18
14 Capparis sepiaria 1 1 | 1.00 0.02 | 2 0.75 0.31 0.85 1.91 0.50
15 Cayratia auriculata 2 1 | 2.00 0.04 | 2 1.49 0.63 0.85 2.97 1.00
16 Cayratia pedata 4 3 1133 0.08 | 6 0.99 1.25 2.56 4.81 0.22
17 Celastrus paniculata 3 2 | 1.50 0.06 | 4 1.12 0.94 1.71 3.77 0.38
18 Cissampelos perira 8 3 1267 0.16 | 6 1.99 2.51 2.56 7.06 0.44
19 Cissus quadrangularis 4 2 |2.00 0.08 | 4 1.49 1.25 1.71 4.45 0.50
20 Combretum albidum 7 2 |3.50 0.14 | 4 2.61 2.19 1.71 6.51 0.88
21 Corallocarpus epigaeus 2 1 |2.00 0.04 | 2 1.49 0.63 0.85 2.97 1.00
22 Decalepis hamiltonii 12 7 | 1.71 024 |14 |1.28 3.76 5.98 11.02 ] 0.12
23 Diascorea bulbifera 9 4 1225 0.18 | 8 1.68 2.82 3.42 7.92 0.28
24 Dioscorea oppositifolia 4 1 | 4.00 0.08 | 2 2.98 1.25 0.85 5.09 2.00
25 Dioscorea pentaphylla 2 2 | 1.00 0.04 | 4 0.75 0.63 1.71 3.08 0.25
26 Dioscorea pubera 4 1 | 4.00 0.08 | 2 2.98 1.25 0.85 5.09 2.00
27 Grewia rhamnifolia 15 3 |5.00 0.3 6 3.73 4.70 2.56 10.99 | 0.83
28 Gymnema sylvestre 35 4 |8.75 07 |8 6.52 10.97 | 3.42 2091 | 1.09
29 Gymnopetalum 3 1 |3.00 0.06 |2 2.24 0.94 0.85 4.03 1.50
cochinechinensis
30 Hemidesmus indicus 7 5 | 140 0.14 | 10 | 1.04 2.19 427 7.51 0.14
31 Ipomoea barlerioides 4 2 | 2.00 0.08 | 4 1.49 1.25 1.71 4.45 0.50
32 Jacquenmontia paniculata 6 3 |2.00 0.12 | 6 1.49 1.88 2.56 5.94 0.33
33 Jasmimum angustifolia 3 1 | 3.00 0.06 | 2 2.24 0.94 0.85 4.03 1.50
34 Jasminum auriculatum 4 1 |4.00 0.08 | 2 2.98 1.25 0.85 5.09 2.00
35 Jasminum roxburghianum 2 1 |2.00 0.04 | 2 1.49 0.63 0.85 2.97 1.00
36 Maynia hwatariana 3 1 |3.00 0.06 | 2 2.24 0.94 0.85 4.03 1.50
37 Oianthus disciflorus 1 1 | 1.00 0.02 | 2 0.75 0.31 0.85 1.91 0.50
38 Olax scandens 1 1 | 1.00 0.02 |2 0.75 0.31 0.85 1.91 0.50
39 Piper attenuatum 8 1 |8.00 0.16 | 2 5.96 2.51 0.85 9.33 4.00
40 Pterolobium hexapetalum 3 1 | 3.00 0.06 | 2 2.24 0.94 0.85 4.03 1.50
41 Puraria tuberosa 1 1 | 1.00 0.02 | 2 0.75 0.31 0.85 1.91 0.50
42 Rhynchosia rufescens 12 4 |3.00 024 | 8 2.24 3.76 3.42 9.42 0.38
43 Rhynchosia suavelens 4 1 | 4.00 0.08 | 2 2.98 1.25 0.85 5.09 2.00
44 Rivea hypocroteriformis 7 3 1233 0.14 | 6 1.74 2.19 2.56 6.50 0.39
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45 Sarcostemma acidum 3 1 1{3.00 0.06 | 2 2.24 0.94 0.85 4.03 1.50
46 Secamone emetica 2 1 |2.00 0.04 | 2 1.49 0.63 0.85 2.97 1.00
47 Smilax zeylanica 4 2 | 2.00 0.08 | 4 1.49 1.25 1.71 4.45 0.50
48 Solena amplexicalis 18 5 |3.60 036 | 10 | 2.68 5.64 427 12.60 | 0.36
49 Thunbergia fragrans 6 3 |2.00 0.12 | 6 1.49 1.88 2.56 5.94 0.33
50 Ventilago denticulata 3 2 | 1.50 0.06 | 4 1.12 0.94 1.71 3.77 0.38
51 Ziziphus oenoplea 6 2 |3.00 0.12 | 4 2.24 1.88 1.71 5.83 0.75
319 134.15 | 6.38 | 234 | 100.00 | 100.00 | 100.00 | 300.00

TNI- Total Number of Individuals, Q- Number of quadrates, A- Abunadance, D- Density, F- Frequency, RA- Relative Abundance,
RD- Relative Density, RF- Relative Frequency, IVI- Importance Value Index, A/F- Abundance/Frequency Ratio.

CONCLUSIONS

Forests that are relatively undisturbed seem to possess these varied habitat conditions more upon certain specific areas should be
with limited human and grazing disturbance to conserve these taxa. Nallamalais is a protected area needs further attention in terms
of conserving valuable climbers species. Good marketing avenues have to be created for the local communities regarding climbers
of medicinal value. Intensive training programmes have to be organized for tribal and other communities by governmental and non-
governmental agencies regarding the sustainable collection, utilization and conservation of climbers resources. A highly coordinated
action-oriented multi-disciplinary approach on plant resources conservation integrating the forest department, non-governmental
organizations, scientific bodies and research institutions with the co-operation of local communities should be implemented
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Keywords:
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The development of an effective and reliable sensor with the capability to detect ammonia (NH3) gas at room
temperature exerts a significant influence on the sensor industry. The gas sensing performance is notably
Cu0 o improved by the formation of a heterostructure between metal oxide with metal sulfides. In this study, pure
p-n heterojunction ZnInyS4 (ZIS), Cuz0 and heterostructures of ZIS with 5, 10 and 20 wt% of Cu20 were successfully prepared using

HRTEM - . : P
Chemoresistance hydrothermal, co-precipitation and heat treatment methods, respectively. A thorough investigation has been
NH; sensor carried out to examine the sensing capabilities of all the materials upon exposure to NH3z with different con-

centrations (1, 5, 10, 15, 20, 25 and 50 ppm) at room temperature (RT). Impressively, the composite material
0.9ZnInyS4/0.1Cuz0 (ZIS-10) has exhibited remarkable gas sensitivity compared to pristine ZIS and Cuz0O to-
wards 25 ppm NHs, low limit of detection (1 ppm) with fast response/recovery times (37/25 sec). The improved
performance of the ZIS-10 composite sensor may be ascribed to the synergistic effect between ZIS and Cuy0,
which facilitates the electron transfer from ZIS to the Cu0 at the interface. The plausible gas-sensing mechanism
and the pathways responsible for enhanced sensing are also discussed in detail.

1. Introduction

The developments in the industry have been indubitably improving
the quality of societal needs, nevertheless, they show the detrimental
effect on both the environment and human health. Chemical industries,
agricultural operations, and vehicle exhaust emissions release hazard-
ous gases viz. ammonia (NHj3), benzene (CgHg), formaldehyde (CH20),
hydrogen sulfide (H2S), toluene (C¢HsCH3), xylene (CgH4(CH3)2) and
nitrogen dioxide (NO5). NHj in particular, is one with very high toxicity
and poisonous gas that is frequently used in many important techno-
logical areas including chemical engineering, food technology, fire-
power plants, and medical diagnosis. Prolonged exposure to ammonia in
the air has been having negative effects on the respiratory and cardio-
vascular systems. The recent ammonia gas explosion in West Texas
resulted in the deaths of 15 individuals and over 260 injuries [1]. As
such, the development of low-concentration detection methods for

* Corresponding authors.

ammonia gas in the air, plays an important role in medical applications,
environmental protection and saving human lives.

Recently, significant research efforts have been directed towards the
comprehensive exploration of diverse nanostructured materials for
ammonia detection. These investigations aim to attain exceptional
selectivity, heightened sensitivity, prompt response, minimal recovery
time and remarkable stability in the realm of ammonia detection ap-
plications. Among the various types of gas sensors, metal oxide semi-
conductors (MOS), for instance n-type materials i.e. WO3 [2-7], InpO3
[8-15],Sn0; [16-19], ZnO [20-22], TiO [23,24], Fez03 [25,26] and p-
type materials i.e. MoO3 [27], NiO [28-30], CuO [31,32] and Cuz0
[33,34] have been established as leading sensors for the gas detection
owing to their excellent properties like outstanding sensitivity, good
response/recovery, chemical and thermal stability etc. Cuprous oxide
(Cup0) is an important p-type metal oxide semiconductor (1.9-2.2 eV)
which exhibits extraordinary catalytic abilities and gas-sensing
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Fig. 1. Schematic illustration for the preparation of ZnIn,S4 micro flowers and CuyO hexapods.

properties [35,36]. In general, p-type CuO resistance rises resulting
from free electrons being released by the adsorbed oxygen to the con-
duction band, rendering it difficult to measure. Hence, to reduce the
resistance of a gas sensor some other materials are composited with
Cu0 to form composites [37]. For instance, Ding et al. [38] synthesized
Cup0/MoS,, p-p type heterostructure and investigated the NH3 sensing
of 20-100 parts per million (ppm). Ranjan Kumar et al. [39] examined
the NO; sensing capabilities under 254 nm UV irradiation in the pres-
ence of MOSy/Cuz0/ZnO heterostructure and found that MCZ45
exhibited superior sensitivity compared to Cu0/ZnO. Additionally, the
gas sensing capabilities of CuyO are not well understood, and a more
extensive study is imperative to optimize its gas sensing properties and
elucidate its operating mechanism. Hence, the development of hetero-
structure between Cuz0 and other metal oxides/sulfides emerges as a
promising approach to enhance the sensitivity of CupO sensing
performance.

In addition to metal oxides, the exploration of metal sulfides with
layered structures has gained attention in the field of gas sensors because
of their myriad advantages such as high surface area, ease of prepara-
tion, non-toxicity and large amount of sulfur vacancies. One such metal
sulfide is zinc indium sulfide (ZnIn,S4), which possesses a unique com-
bination of physicochemical properties that render it as an attractive
material for gas sensing applications. ZnIn,S, is a ternary n-type semi-
conductor (2.3 eV) [40], which exhibits remarkable gas sensing capa-
bilities due to its two-dimensional (2D) layered hexagonal structure with
alarge surface area and S-vacancies [41]. Furthermore, ZnInySy is highly

stable both thermally and chemically, non-toxic, and inexpensive.
However, despite its potential, there are relatively few studies on the
gas-sensing properties of ZnInySs4. Liu et al. [42] have improved the
ethanol sensing of ZnIn,S4 nanosheets coated on Iny03 nanospheres. Fan
et al. [43] have synthesized the sulfur vacancy-rich ZnIn,S4 and studied
the triethylamine sensing properties at room temperature (RT). Ac-
cording to us, the existing literature provides the most up-to-date on the
gas-sensing properties of ZnInyS,. Considering the preceding discussion,
doping a metal into a semiconductor and/or the formation of a hetero-
structure is a highly efficient method for enhancing the sensitivity of a
gas sensor. Among the above methods, we have chosen the latter
because of the following reasons: (1) The formation of heterostructures
between metal oxides and mesoporous 2D metal sulfides provides a
large surface area for a reaction and (2) the chemical bonds formed
between the materials can serve as charge transfer pathways during the
gas-sensing process [44].

Thus, the present work aims to synthesize 2D ZnInyS4 hierarchical
micro flowers and Cuz0 hexapods by hydrothermal and reductive so-
lution methods respectively. The NHj3 gas sensing performance,
response/recovery times and limit of detection of pure materials and
heterostructures were investigated to manifest the superior activity of
NHj3 detecting ability at RT. It was found that 0.9ZnInS4/0.1Cuz0 (ZIS-
10) nanocomposite exhibited excellent gas sensing properties compared
to other compositions. The reasons for the enhanced gas sensing per-
formance were explained with a plausible mechanism. This type of work
bridges the knowledge gap and explores the potential of ZnInyS4 with p-



K.K. Bedala et al. Applied Surface Science 640 (2023) 158315

(@) 1 ¥ Cu,0 & ZIS

{ v  Z1S-20
\ 74 ; **

Intensity (a.u.)
Intensity (a.u.)

241

ZIS

100 200 300 400 500 600 700
Wavenumber (cm™)

Fig. 3. Raman spectra of ZIS, ZIS-10 and CuyO.

Cu,0
—1ZIS
—1ZIS-5
—1ZIS-10
—ZIS-20

Intensity (a.u.)

Fig. 2. (a) Powder XRD patterns of Cu,0, ZIS-5, ZIS-10 and ZIS-20 (b) Unit
cells of ZnIn,S,4 and CuyO by VESTA.

Table 1
Crystallize size, dislocation density and strain of all the materials.
S.No. Crystallite size Dislocation Density Strain
(nm) (Lines/m?) T T T T T T T T
oo o 0,08~ 102 001 % 10 400 450 500 550 600 650 700 750 800
5 § X X
718 6.9 28 x 1072 56 x 107 Wavelength (nm)
7185 6.7 32x1072 59 x107%
Z1S-10 6.5 42 %1072 6.5x107° (b)
Z15-20 6.4 4.9 %1072 6.9 x107°
type semiconductors in gas sensing applications and the development of —1ZIS
new metal sulfide-based gas sensors with improved sensitivity and =~_4€ —12ZIS-5
selectivity. S| —z1s10
. ) 2| ——azs-20
2. Experimental section ~
o~
) 2
2.1. Materials <
g
The following chemicals were procured for the experiment: zinc
chloride (ZnCly, 98%), thioacetamide (TAA, 98%), hydrochloric acid
(HCI), CuSO4-5H20, NaOH, ascorbic acid and ethanol from SD fine =
chemicals. InpO3 (99.5%) was obtained from Sigma Aldrich. All the 2.01 2.46 2.36
chemicals are used in their received form without additional
purification. T T T T T T
1.8 2.0 2.2 24 2.6 2.8 3.0
2.2. Preparation of flower-like ZnlnyS, microspheres hv (eV)

ZnInyS4 (ZIS) was synthesized using the hydrothermal method. In Fig. 4. (a) UV-Vis DRS spectra and (b) Tauc plot of all the compositions.
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Fig. 5. XPS spectra (a) survey spectrum of ZIS-10, (b) Zn 2p, (c) In 3d, (d) S 2p, (e) Cu 2p, and (f) O 1s.

brief, stoichiometric amounts of ZnCl, (0.02 mmol) and thioacetamide
(0.08 mmol) were dissolved separately in 30 mL of distilled water. To
obtain water-soluble InCls, the compound InyO3 (0.02 mmol) was dis-
solved in conc. HCl and the excess HCl was evaporated on a hot plate.
The attained white crystals (InCl3) were dissolved in distilled water.
After adding the ZnCl; solution to the InCl; solution, the TAA solution
was slowly added, and the resulting mixture was stirred for approxi-
mately 30 min. The obtained solution was transferred to a Teflon-lined
stainless-steel autoclave and heated at 120 °C in a hot air oven for 20 h.

After the formation of a yellow precipitate, it was washed three times
distilled with water and subsequently rinsed three times with ethanol.
Finally, the precipitate was dried at 80 °C for 8 h.

2.3. Preparation of Cuz0O

To prepare Cuz0, a co-precipitation method was employed. Typi-
cally, in a beaker 0.5 M CuSO4-5H,0 (25 mL) was taken, and then 0.5 M
NaOH (20 mL) was slowly added drop by drop. This was followed by the
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Fig. 6. FESEM images of (a) ZIS, (b) CuxO, (c) ZIS-10, and (d) color mapping of Zn, In, Cu, S and O and HRTEM images of (e) ZIS-10 heterostructure (f) high-

resolution TEM images of ZIS-10 (lattice fringes) and (g) SAED pattern.

addition of 0.1 M ascorbic acid (25 mL), while continuously stirring the
mixture for approximately about 30 min at room temperature (RT). The
resulting precipitate, which appeared as a brownish red color, was
washed with distilled water and ethanol 3-5 times. Subsequently, the
precipitate was heated at 80 °C for 4 h. For visual clarity, the synthesis
procedures of ZnInyS4 and CugO are illustrated schematically in Fig. 1.

2.4. Preparation of ZnInzS4/Cuz0 heterostructures

The ZnInyS4/CuO composites were prepared by the simple heat
treatment method. For instance, to prepare 5 wt% of Cup0 in ZnInySy4, 5
mg of CuyO was added to the 95 mg of pure ZnInyS,4 and ground thor-
oughly for 30 min. Afterwards, the resultant powder was taken into a
silica crucible and heated in a furnace at 400 °C in the air for 2 h. After

natural cooling down to RT, the samples were collected and ground
thoroughly for 30 min. A similar procedure was also adopted for the
remaining samples and all the obtained composites of 5, 10 and 20 wt%
of Cup0 in ZnIn,S; were abbreviated as ZIS-5, ZIS-10 and ZIS-20
respectively. The details of all the characterization techniques have
been given in electronic supplementary information (ESI).

2.5. Gas sensor fabrication and measurement

The gas sensors were fabricated by a simple doctor blade method.
Typically, 10 mg of each material was added with a few drops of acetone
to make a slurry. The obtained slurry was uniformly coated on a 3 x 3
cm transparent glass slide, which was priorly cleaned with acetone, and
dried at 80 °C. Afterwards, the electrodes were made by coating silver
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paste on both edges of the substrate and dried at 120 °C for 4 h. Later this
thin layer coated plate is transformed into a gas sensing chamber.
Initially, the resistance of the ZnInyS4/CuyO thin layer is measured in
dry airflow to establish a baseline, after that the analyte gas is injected
into the gas chamber and sealed then the resistance of the thin layer
changes noticeably. The resistance (Ry) of the sensor in the presence of
analyte gas at different concentrations and the resistance (R,) of the
sensor in the presence of dry air at room temperature were measured.
The relative humidity in the chamber was maintained at 60% using a
digital humidity controller (Humitherm, India). The gas instrument set-
up was provided in the ESI (Fig.S1).

3. Results and discussion
3.1. Powder X-ray diffraction analysis

The phase composition and crystal structure of pure ZIS, Cu0, and
composites were examined by powder X-ray diffraction, and the results
are displayed in Fig. 2(a). The pure ZIS shows prominent diffraction
peaks at 26 values, 21.5°, 27.7°, 30.3°, 39.7°, 47.3°, 52.3° and 55.4°,
corresponding to the planes of (006), (012), (104), (108), (110),
(116) and (022), respectively. The diffraction peaks are well consistent
with the previous reports [42]. These observations imply that ZIS is
crystallized in a hexagonal structure (JCPDS No. 98-000-4012) with
space group P6smc [43]. The absence of additional peaks in XRD pat-
terns suggests the single phase of the prepared compound. The more
intense and broadness of XRD peaks emphasize that the compound is
comprised of crystals in the nanoscale. Likewise, the diffraction peaks of
Cuz0 hexapods were noticed at 29.5°, 36.4°, 42.2°, 61.2° and 73.5°.
These peaks are correlated well with the planes of (011), (111), (002),
(022) and (113), respectively. It indicates that CuyO is crystallized in a
cubic structure (JCPDS No. 98-001-1687) with space group pn3m [35].
The absence of the diffraction peaks of CuO or Cu discloses that CusO
grew in its pure phase. The more intense diffraction peaks insinuate that
the obtained Cu,0 nano hexapods have a high degree of crystallinity.
The XRD patterns of the hybrid heterostructures vividly exhibit the
characteristic peaks of both the ZIS and CuyO. Besides, the intensity of
(006), (108), (110) and (022) planes decreased with increasing CuyO
amount from 5 to 20 wt%, suggesting the formation of heterostructure
between ZIS and Cuz0. On the contrary, no change in the peak positions
of the heterostructure was found, revealing that the crystal structure of
either compound is unaffected. The crystallite size of as-synthesized
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compositions was estimated by the Debye-Scherrer formula.

,_ 092
"~ pCos0

1)

where “t” is the average crystallite size, “A” is X-rays wavelength
(1.5406 f\), “p” is fullwidth at half maximum (FWHM) of the highest
intensity peak (in radians), “6” is the Braggs angle of the crystal planes.
The dislocation density of the pure components and their composites
were calculated by the following formula.

1

(Crystalline size)*

Dislocation density (8) = 2

The strain of the materials was calculated by the following equation.

Cost
Strain(e) = /’% ©)
The crystallite size (t), dislocation density (8) and strain (¢) of all the
compounds are listed in Table 1. The unit cells of both Cuy0 and ZIS
were drawn with VESTA software and presented in Fig. 2(b).

3.2. Raman spectroscopy

Fig. 3. displays the Raman spectra of pure ZIS, CuyO and ZIS-10
composites in the wave number range of 100-800 cm ™. The pure ZIS
exhibits two prominent characteristic Raman bands at 241 and 352
cm~'. The band observed at 241 (A1g) ecm! is due to the molecular
vibration of M-S (M = Zn, In) and the band at 352 cm ™' is corresponding
to the symmetric stretching of S-S bonds in the octahedral structure
[6,45]. Similarly, the appearance of five bands at 113, 150, 217, 408 and
625 cm ™! in the Raman spectrum of Cu,0 confirms the single phase and
is well corroborated with the reported literature [46]. The peaks at 113
and 150 cm ™! are assigned to Raman inactive and scattering modes from
phonons of symmetry I';; respectively [46]. The high intense Raman
band observed at 217 cm ™! is attributed to the second-order Raman-
allowed mode as well as the overtone mode of CuyO [47]. The less
intense band at 408 cm ™! and moderately intense band at 625 cm ™! are
linked to four phonons of 3I'}, +I'5; and infrared-allowed mode
respectively [48,49]. It can be seen from Fig. 3, the Raman bands of ZIS-
10 are found to be blue-shifted while their intensity remarkably
changed. It clearly suggests that the negatively charged oxygen atoms of
Cu0 electrostatically interact with the negatively charged sulfur atoms
of ZIS at the interfacial surface, thereby affecting the bond distance
between Zn-S/S-In. Thus, the appeared blue shift demonstrates the
formation of heterostructure between the ZIS and Cu,O nanostructures.

3.3. UV-Vis DRS analysis

The optical properties of synthesized materials were determined by
UV-Vis DRS and the resultant spectra of pure ZIS, Cu0 and composites
are shown in Fig. 4(a), demonstrating that pure ZIS and Cu20 have a
sharp absorption edge around 520 and 640 nm, respectively. The ab-
sorption edges of ZIS-5, ZIS-10 and ZIS-20 nanocomposites manifested a
redshift. The optical band gap (Eg) of materials is calculated using the
relation.

12

ahv = A (hv — E;) (]
where A is a constant.

The obtained Eg values from a Tauc plot (Fig. 4(b)) of ZIS, Cuy0, ZIS-
5, ZIS-10 and ZIS-20, respectively are 2.46, 2.01, 2.36, 2.24 and 2.16 eV.
As displayed in Fig. 4(b), ZIS has a higher optical band gap than CuyO.
Besides, CuO exhibited a broad absorption range, whereas ZIS has a
narrow absorption range. In addition, the heterostructures showed less
absorbance than pure compounds, resulting from more scattering of
light by the heterostructure wherein Cu,0 agglomerated over ZIS or vice
versa, leading to suppression of the light absorption. This result
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Fig. 8. (a) Selectivity and (b) response (R./Rg) Vs concentration of NHs gas in the presence of all the compositions.

validates the SEM and TEM analysis. The top of valence band (VB) of
Cu30 contains Cu 3d and O 2p as main orbitals where Cu 3d contributes
to the top of VB and O 2p at the bottom of VB and the bottom of con-
duction band (CB) might composed of anti-bonding Cu 4p + Cu 3d and O
2p orbitals [50]. On the other hand, VB of ZIS is majorly made of S 3p +
In 5p + Zn 3d + Zn 4p and its CB contributed by Zn4s +S3p +In5s +
In 5p of CB of ZIS [51]. The random variation in the optical band gap is
attributed to the possible interaction between ZnInyS4 and CuzO. At the
interface of the heterostructure, the S ions electrostatically interact with
O ions (see Fig. 2 (b)), leading to the repulsion between the 3p electrons
of S ions and the 2p electrons of O ions. Consequently, this interaction

would affect the bond lengths of O-Cu and S-Zn or S-In. This indeed
significantly modifies the electronic band structure of both the VB and
CB of the respective compounds. Thus, this could be accountable for the
observed variation in the optical band gap.

3.4. XPS analysis

To determine the valence states of the elements, present in the ZIS-10
nanocomposite XPS was used. The survey spectrum of ZIS-10 hetero-
structure (Fig. 5(a)) shows sharp peaks, suggesting the presence of only
Zn, In, S, Cu and O elements. The two prominent peaks centered at
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Fig. 9. Dynamic response of (a, d) ZIS-5, (b, e) ZIS-10 and (c, f) ZIS-20.

1022.96 and 1046.13 eV (Fig. 5(b)) attributed to Zn 2 p3/» and Zn 2 py /5 lower binding energy of 934.7 and 954.7 eV, respectively, correspond-
respectively, assured that Zn exists in the +2 state [52]. As disclosed in ing to Cu 2p3/2 and Cu 2p;, indicating Cu' state (Fig. 5(e)) [53]. This
Fig. 5(c) the two major peaks seen at 445.8 (3ds/2) and 453.5 (3d3/2) eV observation strongly advocates the XRD results of CuzO. The high-
are ascertained to be +-3 oxidation state of In. The XPS spectrum of S was resolution spectrum of O 1s displayed an intense peak at 532.5 eV as
fitted into two sub peaks using the Gaussian function and shown in Fig. 5 shown in Fig. 5(f), assigned to lattice oxygens with Cu-O bonds. In short,
(d). The two peaks observed at 161.9 and 163.4 eV, corresponding to S it is strongly believed from XPS analysis carried out on ZIS-10 hetero-
2p3/2 and S 2py /o respectively, indicate that S is present in the —2 structure that the compounds formed in their respective single phases.

oxidation state (SZ’) [52]. In addition, Cu 2p has the two characteristic

peaks, observed at 932.8 and 952.6 eV along with the satellite peaks at a
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3.5. SEM and HRTEM analysis

The morphology and nanostructure of the materials were examined
by SEM and HRTEM. Fig. 6(a-c) shows the SEM images of all the com-
pounds with different magnifications. As illustrated in Fig. 6(a), pure ZIS
primarily made of a flower-like hierarchical structure with an average
diameter of 2-3 pym and it has several layers of petaloid structures,
endowing this material to possess mesoporous and microporous fea-
tures. The Cuz0 compound majorly consists of microcrystals as shown in
Fig. 6(b), which have hexapod morphology with an average size
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Table 2
Response and the recovery time of different sensors towards ammonia (NH3) at
room temperature.

Compound Preparation Concentration Response  Tres/ Ref.
method (ppm) Trec
(sec)
SnO, Sol-gel 50 694 175/ [59]
210
Ce doped Hydrothermal 25 11 60/ [60]
SnOy 35
TiO, Sol-gel 50 35 240/ [61]
360
n,03 Thermal 1000 92 100/ [62]
Oxidation 60
Co-doped Spray 100 3.48 36/ [63]
ZnO pyrolysis 10
PPy/ Hydrothermal 100 82.1 26/ [64]
ZnySn0y4 24
CuO-MnO, Hydrothermal 100 135 120/ [65]
600
Mn-doped Combustion 100 20.2 73/ [66]
Zn0O 147
NiO/ZnO Hydrothermal 50 42 27/ [67]
150
ZnIn,S4/ Hydrothermal 25 37/ Present
Cu0 25 work

between 1 and 3 um and are congruent with the previous report [54].
The addition of Cuz0 from 5 to 20 wt% to ZIS did not significantly alter
the morphology of the resultant heterostructure. However, from Fig. 6
(c), it is evident that the high agglomeration of heterostructure resulted
from the random distribution of CuzO microcrystals embellished over
the ZIS micro flower, leading to the formation of an interface between
ZIS and Cux0. The presence of Cuy0 and ZIS is further asserted by EDX
analysis. The EDS elemental mapping images are shown in Fig. 6(d),
displaying that Zn, In, S, Cu, and O are evenly dispersed throughout the
ZIS-10 composite. The HRTEM images of ZIS-10 (Fig. 6(e)) exhibit the
microstructure which consists of nanosheet-like structures and nano-
particles. The interplanar spacing was (Fig. 6(f)) found to be 0.317 nm
and 0.20 nm corresponding to the (012) and (110) planes respectively
of ZIS and the lattice spacing of 0.15 nm is ascribed to the (022) plane of
Cup0. The SAED pattern of ZIS-10 (Fig. 6(g)) indicates the high crys-
tallinity of the sample and is corroborated by the XRD results.

3.6. BET surface area analysis

To determine the BET surface area of ZIS, Cu,0 and ZIS-10 materials,
N adsorption studies were conducted, and the results are presented in
Fig. 7. The presence of a significant type IV hysteresis loop observed
within the relative pressure range from 0.5 to 0.9 provides evidence for
the mesoporous nature of the ZIS and ZIS-10 materials. However, Cus0
exhibits a narrow loop, indicating its microporous nature. As the CuO
amount increases from 5 to 20 wt%, the width of the hysteresis loop
decreases, implying the dominance of the microporous nature of the
material over its mesoporous nature. The results obtained from the BET
analysis revealed that the surface areas of ZIS, Cup0 and ZIS-10 are
25.84, 0.66 and 13.23 m?/g, respectively. The large surface area is due
to the hierarchical structures of the ZIS materials whereas the decrease
in the surface area of ZIS-10 is due to the dispersion of the hexapods of
Cu0 over the ZIS micro-flowers with high agglomeration which was
further substantiated by SEM results. Volanti et al. [31] have also
noticed similar results and confirmed that factors other than surface area
are responsible for the enhanced sensor’s response.

3.7. Gas sensing properties

The selectivity, sensitivity and response (S = Ra/Rg) of ZIS, Cuz0 and
all the composites towards different volatile organic compounds (VOCs)
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Fig. 11. (a) Repeatability and (b) stability of ZIS-10 towards 25 ppm ammonia
gas at RT and (c) Response variation of ZIS-10 towards different NH; concen-
tration (LOD).

were determined by measuring Rc. In this study, formaldehyde, ethyl
alcohol, benzene, toluene and xylene were chosen as VOc’s. However,
the response of the semiconductors is a function of the operating tem-
perature, concentration (ppm) and kinetic diameter of the gas. Thus,
initially, the selectivity of all compounds was tested with 25 ppm of the
above VOCs. Fig. 8(a) displays the response of NH3 whereas the inset
shows the response of the rest of the gases since NHs response-masked
the other gases. The highest response towards NH3 gas is owing to its
lower kinetic diameter (260 pico meter) than other gases. Thereby, NH3
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molecules easily diffuse onto the sensing material’s surface. It is worth
noting that all the compositions exhibited gas-sensing properties at RT,
which is essential for its practical applications. Therefore, the
concentration-dependent measurements for all the samples were carried
out with NH3 at RT only. The response of all the materials towards
ammonia at various concentrations (1, 5, 10, 15, 20 and 50 ppm) is
shown in Fig. 8(b). The dynamic response and recovery of pure ZIS and
Cuz0 are shown in Fig. S2 (a-d). The dynamic response of ZIS, Cu0 and
the composites (Fig. 9) profoundly increases with the increase of NH3
concentration. It should be noted that ZIS-10 has manifested the highest
response among all the other samples. For 25 ppm, the response (S) of
ZIS, Cup0, ZIS-5, ZIS-10 and ZIS-20 are respectively, measured to be 15,
2.5, 75,1167 and 652, proving that ZIS-10 has astronomical response i.
e, 476 and 81 times higher than of the pristine CuyO and ZIS,
respectively.

3.8. Response and recovery characteristics

The response time (Tys) of the sensor is defined as the time during
which the sensor’s resistance reduces to 90% of its saturation resistance
in the presence of gas. Likewise, the recovery time (Tye.) is the time
needed by a sensor to return to 10% saturated resistance after the
withdrawal of gas. The values of response time and recovery time of all
the composites were computed from Fig. 10. The response/recovery
(Tres/Trec) times of ZIS, Cup0 (Fig. S3 (a, b)), ZIS-5, ZIS-10 and ZIS-20
were determined in the presence of 25 ppm of NH3, and found to be
98/88, 117/50, 66/47, 37/25 and 70/39, respectively. It indicates that
ZIS-10 has shorter Tyes/Tree than all the other compounds. Table 2
compares various sensors’ responses and recovery time towards NH3 gas
at RT. The high repeatability and stability of gas-sensing materials
accentuate the applicability of these materials for their real-time ap-
plications. Thus, the repeatability and stability of highly responsive ZIS-
10 were investigated for 25 ppm of NH3 over five cycles (Fig. 11(a)) and
the observed results, conclusively reflect that ZIS-10 has applausive
repeatability towards NH3 at RT. Apart from this, the stability (Fig. 11
(b)) was tested over 30 days with an interval of 5 days and the obser-
vations not only demonstrated the stability of ZIS-10 at each interval but
also showed its remarkable stability over 30 days. The limit of detection
(Fig. 11(c)) was determined using the following equation and found to
be 14.9 ppm.

Standard Deviation(SD)

5
Slope of the Curve ®

Limit of Detection(LOD) = 3.0 x

3.9. Gas sensing mechanism

The basic gas sensing mechanism involves the physicochemical
interaction between the analyte gas molecules and the surface of the
sensor [31]. The formation of p-n heterojunction is shown in Fig. 12(a)
and the gas sensing mechanism for highly responsive ZIS-10 is proposed.
Initially, O molecules adsorbed on the ZIS-10 surface, consequently,
these adsorbed O; simultaneously grab the electrons primarily from S
3p + In 55+ Cu 3d + O 2p of CB of ZIS-10, thereby forming umpteen
oxygen ions (0O3) at RT [55]. Hence, the electron cloud at the surface
decreases, as a result, the depletion layer is formed, leading to an in-
crease in the resistance of ZIS-10. Thereafter, ZIS-10 in the presence of
NH3 vapors, the strong interaction between the chemisorbed O3 and
NH3 molecules releases abundant electrons and readily injects into the
CB of ZIS-10. Thus, the thickness of the depletion layer decreases,
leading to decrease in resistance of ZIS-10. Furthermore, the under-
mentioned factors also contribute to decreasing the resistance. The
electron affinity (y) of CuzO and ZIS are 5.32 and 4.86 eV, respectively
[56,57]. The difference between y of these two compounds alongside
their effective energy band gap, which might vary their work functions
and conduction and valence band offsets. Thereby these features facil-
itate the electrons to transfer from S 3p + In 5 s of CB of ZIS to primarily
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Cu 3d + O 2p of CB of Cuy0 at the intimate interface of ZIS-10 hetero-
structure. More clearly, at the p-n heterojunction interface, it is
conceived that the electrons easily migrate from ZIS to Cu0 through the
conducting channel viz., -S-In-S-In-S-O-Cu-O- as schematically depicted
in Fig. 12(b). This channel might offer a low resistance path for the
electrons between the contact electrodes. Having said that, the other
possible pathway such as -S-Zn-S-Zn-S-O-Cu-O- might provide high
resistance channel for the electrons since Zn 4 s and Zn 4p orbitals
contribute to the top of CB of ZIS-10 than that of In and S orbitals [58].
Alternately, since Cu™ ions coordinated by their nearest neighbor 12
Cu™ ions resulted in the moderate Cu-Cu interaction thereby various d-
d orbitals of Cu™ - Cu* undergo hybridization up to the possible extent,
creating the other conducting paths for itinerant electrons. Thus, elec-
trons also find the other pathways from Cu" to neighboring Cu" ions in
addition to -S-In-S-In-S-O-Cu-O-. These additional pathways partly cause
ZIS-10 to possess a lower resistance than other compounds. All in all,
these peculiar pathways are more responsible for ZIS-10 to have an
enormous response towards low ppm detection of NH3 gas.
The underlying mechanism is as follows.

O (in air) + ZIS — 10— 0, (adsorption) 6)
0;(adsorption) + e~ (CB of ZIS — 10)—0; (adsorption) )
4ANH;(g) + 30, (adsorption)—2N, 4+ 6H, 0 +3e™ 8)

4. Conclusions

In summary, we have successfully synthesized ZnIn,S4/Cuz0 heter-
ostructures that exhibit a highly sensitive and rapidly responsive
ammonia gas sensor, while maintaining remarkable stability. Among all
the composites tested, ZIS-10 exhibits outstanding performance in
ammonia sensing at RT, detecting concentrations as low as 1 ppm. The
responses of ZIS-10 measured to be 1184 which is 81 and 476 times
higher compared to the pristine ZIS and Cu,0O, respectively. Addition-
ally, ZIS-10 exhibited shorter response and recovery times (Tres/Trec)
compared to other compounds, with values of 37/25. The enhanced
sensing capabilities of ZIS-10 can be attributed to the difference in
electron affinities (y) between the two compounds. This difference fa-
cilitates the transfer of electrons from the CB of ZIS especially from S 3p
+ In 5s, to the Cu 3d + O 2p of CB of Cuy0 at the interface of ZIS-10
heterostructure. Furthermore, electrons find the alternative pathways
from Cu" to neighboring Cu" ions, in addition to the -S-In-S-In-S-O-Cu-
O- pathway. These additional pathways contribute to ZIS-10 having low
resistance compared to other compounds.
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The heterojunctions and doped tungsten-based semiconductor metal oxides play a vital role in the elimination of
dye molecules from wastewater. In this study, we successfully prepared Sn-doped CdWO, nanorods with doping
concentrations of 1, 3 and 5 mol% by the one-pot hydrothermal method. XRD analysis confirmed the monoclinic
lattice with the high crystalline nature of the materials. Moreover, HRTEM images revealed the rod-like structure

of the materials. Photocatalytic activity (PCA) performance was evaluated under UV light irradiation using
methyl orange (MO) as a model pollutant. Among all the samples, the optimal doping concentration of 3 mol%
Sn-doped CdWO, (CSW-3) demonstrated the highest PCA of 95%. The scavenger test confirmed the involvement
of superoxide (O3 ) and hydroxyl radicals (OH') in MO degradation. The larger surface area (14.42 m?/g) of
CSW-3 and oxygen vacancies are responsible for the enhancement of PCA and a plausible mechanism for the
enhanced PCA was also proposed.

1. Introduction

Over the past few decades, industrial advancements have resulted in
widespread environmental pollution caused by various pollutants. To
address this issue, researchers have extensively utilized photocatalysts
to break down organic pollutants found in wastewater [1,2]. Among the
different types of photocatalysts, metal tungstates (MWO4, M = Zn, Cd,
Ni) have gained significant attention due to their versatile applications
in areas such as optical fibres, scintillating materials, humidity sensors,
microwave technology, photoluminescence, magnetic properties, elec-
trical characteristics, and catalysis [3]. Many metal tungstates viz.
ZnWO,, CdWO, etc. have been employed for pollutant degradation
under both UV and visible light, showing promising photocatalytic
performance. However, their efficiency is limited by the recombination
of electrons and holes. Therefore, there is a need to develop new pho-
tocatalysts that can minimise electron-hole recombination and enhance
photocatalytic activity (PCA) by tailoring the band gap energy.

Recent research has focused on enhancing the PCA of tungstates
through metal ion doping and/or heterojunctions [4]. This approach has
been successful in improving charge separation efficiency, creating lat-
tice defects, and consequently boosting the photocatalytic performance

* Corresponding author.
E-mail address: vijaychemou@gmail.com (B. Vijaya Kumar).

https://doi.org/10.1016/j.matlet.2023.135304

of semiconductors. For instance, the hydrothermal synthesis of Mo, Zn
and Cu-doped CdWO4 photocatalysts has demonstrated improved PCA
[4-6]. However, it is worth noting that no prior studies have explored
the potential of Sn doping to enhance the PCA of CdWO4. Hence, we
employed a hydrothermal technique to prepare Sn-doped CdWO4,
aiming to explore the influence of Sn doping on the photodegradation of
MO and proposed a plausible degradation mechanism.

2. Experimental

Pure CdAWO, and Sn-doped CdWO, samples were prepared using a
one-pot hydrothermal method. In this process, stoichiometric amounts
of Cd(OAc),, Na,WO4 and SnCl, (0.00, 0.01, 0.03 and 0.05 mol) were
separately dissolved in deionized water. Initially, the Cd(OAc), solution
was added to NagWOy, followed by the dropwise addition of SnCl; so-
lution while continuously stirring the mixture. The resulting pale red
suspension was then stirred for 1 h and transferred into a 100 mL
autoclave, which was subsequently placed in a hot air oven at 180 °C for
12 h. The resultant solid was filtered and washed repeatedly with water
and ethanol and dried at 100 °C for 12 h. These samples were denoted as
CdWO4 (CSW-0), Cdy.99Sng,01WO4 (CSW-1), Cdy.97Sn9,03WO4 (CSW-3)
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and Cd;.95Sng.gsWO4 (CSW-5). The details of all the characterization
techniques used were provided in ESI.

3. Results and discussion

The XRD patterns of all the samples are similar to each other and
matched well with the JCPDS (14-0676) (Fig. 1(a)). The observed XRD
peaks can be attributed to the monoclinic lattice of CAWO4. Further-
more, the influence of Sn concentration on the diffraction patterns is
evident in Fig. S1, where an increase in Sn from 1 to 5 mol% leads to a
shift of the diffraction peaks towards lower 20. This shift can be attrib-
uted to the larger ionic radius of Sn>* (1.18 A) compared to Cd** (0.95
A)A Thus, it confirms that Sn?* ions have substituted Cd*" ions within
the crystal lattice. Moreover, the XRD patterns exhibit broadening,
indicating that the material possesses a nano-sized structure. The crystal
size of all the materials was calculated using the Scherrer equation.

t= — (€D}

The calculated values of CSW-0, CSW-1, CSW-3 and CSW-5 are 34, 36,
24 and 28 nm respectively. The unit cells of CdAWO4 and Sn-doped
CdWO4 were presented in Fig. 1(b and c).

The HRTEM of CSW-0 (Fig. 1(d)) is composed of nanorods with
lengths and diameters of 120-200 nm and 30-40 nm respectively.
Similarly, CSW-3 (Fig. 1(e)) exhibits the coexistence of nanorods and
spherical structures with an average length ranging from 60 to 120 nm,
while the diameter is within the range of 20-30 nm. The SEM images

Intensity(an.)

h CSW-0

I JCPDS-No. 14-0676
A

T

CdLal SnlLal
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(Fig. 1(f and g)) demonstrate the morphological transformation of CSW-
0 from nanorods to nanospheres accompanied by significant agglomer-
ation. The colour mapping images (Fig. 1(h-k)) provided visual evi-
dence of the homogeneous distribution of Cd, W, O and Sn elements
within the sample.

Fig. 2(a) shows the complete survey spectra of CSW-0 and CSW-3.
The C is used as a reference (Fig. 2(b)). The survey spectra of CSW-
0 consist of Cd, W and O elements whereas CSW-3 contains Sn in
addition to the above elements. It advocates that Sn was successfully
doped into the lattice of CAWO4. The Cd 3d XPS spectrum (Fig. 2(c))
exhibited doublet peaks at 405.1 (3ds/2) and 412.0 eV (3ds/;) are
ascribed to the +2-oxidation state of Cd [7]. The XPS spectrum (Fig. 2
(d)) of Sn showed four peaks at 485.4, 488.3, 493.7 and 496.4 eV. The
lower binding energies of 485.4 (3ds,2) and 493.7 (3ds3/2) represented
Sn*2 while the higher binding energies of 488.3 and 496.4 eV corre-
spond to 3ds/2 and 3ds/; of sntt respectively [8]. Similarly, the W-XPS
spectrum (Fig. 2(e)) exhibits two peaks at 34.8 (W 4f7/2), 37.6 eV (W 4fs,
2) confirming the W5-oxidation state while the other two peaks at 36.3
eV (W 4f;,5) and 39.6 eV (W 4fs ;) are assigned to the W state [9]. The
broad O 1 s (Fig. 2(f)) spectrum was deconvoluted into three peaks
centred at 529.4, 530.8 and 531.7 eV corresponding to lattice oxygen
(OL), oxygen defects (Oy) and surface hydroxyl groups (O¢) (discussed in
FTIR, ESI, Fig. S2) respectively [10]. To compensate for the charge, the
Sn*2 released electrons were subsequently captured by W*® ions, lead-
ing to a reduction of W*® to W*® while oxidising Sn*? to Sn**. Addi-
tionally, the presence of oxygen defects can create vacancies that act as
electron traps. These results strongly suggest the incorporation of Sn into

OKal Wia1

Fig. 1. XRD patterns (a), Unit cell by VESTA (b, ¢), HRTEM images (d, ), SEM images (f,g), EDX mapping images (h-k) of CSW-0 and CSW-3.
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Fig. 2. XPS survey spectra of CSW-0 , CSW-3 (a), high resolution spectrum of C 1s (b), Cd 3d (c), Sn 3d (d), W 4f (e) and O 1s (f) of CSW-3.

the lattice of CAWO4 and further supported by the XRD findings.

The surface area of CSW-0 and CSW-3 was determined from Ny
adsorption-desorption isotherms (Fig. 3(a)). The isotherms exhibit a
type IV pattern, indicating the presence of mesopores. The surface area
of CSW-0 and CSW-3 was measured as 8.02 m?/g and 14.42 m%/g,
respectively. These results suggest that the addition of Sn enhances the
material’s surface area, facilitating more dye adsorption resulting in
plentiful surface reactions. The pore size distribution of CSW-0 and
CSW-3 was analysed using the BJH method (Fig. 3(b)). The average pore
diameter is 0.036 and 0.039 nm , respectively. The PL spectra (Fig. S3) of
all the samples are discussed in ESL

The photodegradation efficacy of the CSW-0 and Sn-doped CdWO4
was examined using the MO under 250 W UV irradiation (200-400 nm)
(Fig. 4(a)). In the absence of a catalyst (blank), MO degradation reached

8% only. However, in the presence of CSW-0, CSW-1, CSW-3 and CSW-5
catalysts resulted in degradation of 59%, 85%, 95% and 92% respec-
tively (Fig. 4(b)). These results indicate that Sn*? doped CAWO4 samples
exhibit superior PCA performance compared to CSW-0. This enhance-
ment can be attributed to their larger surface area, narrower band gap,
oxygen defects and the presence of surface OH groups, which promote
higher PCA. The kinetic plot of In(Co/C;) against irradiation time (t)
demonstrates the linear relationship and follows first-order kinetics
(Fig. 4(c)) [11].

Sk @

Co

The rate constants for MO (blank), CSW-0, CSW-1, CSW-3, and CSW-
5 are 0.00032, 0.00377, 0.00808, 0.01255 and 0.01088 min !

5
30 ®) SW-
@ o s
25 == CSW-3 4 .
T T T T T T T T T T T
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Fig. 3. (a) BET surface area and (b) BJH pore size distribution of CSW-3.
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Fig. 4. Photodegradation profiles (a, b), kinetic plot (c), recyclability (d), scavenger test (e) and degradation mechanism (f).

respectively. The PCA of CSW-3 is nearly 25 times higher than CSW-0.
Additionally, the recyclability of the photocatalyst was evaluated
(Fig. 4(d)), and CSW-3 exhibited consistent PCA efficiency even after
four cycles, demonstrating excellent stability and recyclability for dye
degradation. To identify the active species involved in the PCA, a
scavenger test (Fig. 4(e)) was performed using BQ (benzoquinone,
quenches O; ), IPA (isopropanol, quenches OH'), and CA (citric acid,
quenches h"). The addition of citric acid had a minimal impact while the
BQ and IPA significantly affected MO degradation. These results suggest
that O, and OH' radicals play a major role in the degradation of MO. The
VB and CB edge potentials were determined and are provided in the ESI.

The irradiated light energy (>4 eV) is more than the band gap energy
(~3 eV, see Fig. 54), and then the photogenerated electrons are injected
into the CB. These photo-generated electrons are favourably trapped by
oxygen vacancies below the CB thereby promoting the bonded surface
oxygen molecules to form O; radicals even though the band edge po-
tentials of CSW-0 and CSW-3 are not adequate for the formation of O;
radicals. At the same time, the accumulated holes in the VB directly
react with OH™ ions to form OH' radicals. The mechanism of MO
degradation using CSW-3 is as follows

CSW —3+hy—»CSW —3+¢ +h* 3
e +0,-0; 4
0; +H" + -00H (5)
h*+H,0—~0H +H' (6)
h* + OH —OH W)
0, +MO-degradation products ®
OH' + MO— degradation products 9

The graphical representation of the degradation of dye is shown in Fig. 4

®.

4. Conclusions

In summary, Sn-doped CdWO4 samples were successfully prepared
using one-pot hydrothermal method. XPS results demonstrated that the
Sn was incorporated into the CdWOy4 lattice in multivalence states. CSW-
3 exhibited a superior PCA of 25 times higher than CSW-0. The scav-
enger test indicated that O, and OH' radicals played a significant role in
MO degradation. The oxygen defects trap the excited electrons and
prevent electron-hole recombination. The high surface-to-volume ratio
and oxygen defects are responsible for the augmented PCA.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

org/10.1016/j.matlet.2023.135304.
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INDO-SINO RELATIONS

'Dr. G. Sreenivasulu and *Smt. V. Chandrakala
"CLecturer in Political Science
'Govt Degree College and *SML Govt Degree College
'Railway Kodur, Kadapa Dt and *Yemmiganur, Kurnool DT
Andhra Pradesh, India

INTRODUCTION

China-India relations also called Sino-Indian relations or Indo—Chinese relations, refers to the bilateral relationship
between China and India. China and India had historically peaceful relations for thousands of years of recorded history. But the tone
ol the relationship has varied in modern time. especially after the rule of Communist Party in China; the two nations have sought
cconumic cooperation with cach other, while frequent border disputes and economic nationalism in both countries are a major point of
contention. The modern relationship began in 1950 when India was among the first countries to end formal ties with the Republic of
China (Taiwan) and recognise the People's Republic of China as the legitimate government of Mainland China. China and India ane
two of the major regional powers in Asia, and are the two mosl populous countries and among the fastest growing major ecunomies in
the world. Growth in diplomatic and economic influence has increased the significance of their bilateral relationship.

Cultural and economic relations between China and India date back to ancient times. The Silk Road not only senved as a
major trade route between India and China, but is also credited for facilitating the spread of Buddhism from India to East Asia During
the 19th centuny. China was involved in a growing opium trade with the East India Company. which exported opium grown in
India. During World War I1, both British India and Republic of China played a crucial role in halting the progress of Imperial Japan.
Relations between contemporary China and India have been characterised by border disputes, resulting in three militany conflicts -
the Sino-Indian War of 1962, the Sino-Indian war of 1967, and the 1987 Sino-Indian skimmish. In early 2017, the two countrics
clashed at the Doklam plateau along the disputed Sino-Bhutanese border.

However, since the late 1980s, both countries have successfully rebuilt diplomatic and economic ties. In 2008. China became
Indig’s largest trading partner and the two countries have also extended their strategic and military relations. However, last vear on
15th June 2020 at Galwan Valley (Ladakh), the armies from both sides were fortifying positions. It became a fMlashpoint and the armies
clashed though the fight was close combat between the soldiers.

India reported a loss of 20 soldiers while China officially said that only four soldiers had died. The media neports were that 2
minimum of 30-40 casualtics were there on the Chinese side too. This has been a major escalation since 1962 when the two anmics
clashed.

AFTER INDEPENDENCE

On I October 1949 (he People's Liberation Army defeated the Kuomintang (Nationalist Party). On 1§ August 1947, lndia
guined independence from the British, becoming a federal, democratic republic alter its constitution came into ellect on 26 Januany
1950.

The relationship between newly independent India and a newly communist China started oul on an oplimistic note
Jawaharlal Nehru, the first prime-minister of India, and Premier Zhou Enlai, articulated a vision of an internationalist foevign policy
governed by the cthics of the Panchsheel (Five Principles of Peacelul Coenistence) However, there was notable skepticiam o the
Indian side from the very beginning about Chinese intentions.

19505

China viewed Tibet as a pant of its territory, The preceding government of the Republic of China under Chiang Nai-
sheh also claimed Tibet as Chinese territory, however was unable 1o re-assert control. Mao saw Indian concern over Libet as 4
manilestation of interference in the internal afMairs of the PRC. The PRC reasserted control over Tibet and to end |ibetan
Buddhism and feudalism, which it did by force of arms in 1950 s scesed) o avoid antagonizing the PRC, Nehru intoimad Chinese
leaders that India had no political ambitions or territorial ambitions and did not seeh special prvileges in Tibet but that taditional
trading rights must continug [t scedad) Wik 1ndian suppont, Tibetan delegates signed an agreement in May 1951 revognizing PRU
sovereipnly S SS9 buy suarantecing that the existing politival and social sy stem of Tibet would continue.
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In October 1954, China and India signed an agreement regarding Tibet, whereby India rccugnisc_d Tibet as pa.rt::.'r(i'hinn with
China aceepting the continuance of the previous trade arrangements, Observers noted the agreement heavily favoring China.

It is the popular perception thal {he catchphrase of India's diplomacy with China in the 1950s was Hindi-Chini bhai-bhm.‘
which means. in Hindi, "Indians and Chinese are brothers".*) Nehru sought 1o initiate a more direct dialogue between the peuples of
China and India in culture and literature, Around then, the famous Indian artist (painter) Beohar Rammanohar Sinha. who had carlicr
decorated the pages of the original Constitution of India, was sent to Chinain 1957 ona Government of India fellowship to establish a

direct cross-cultural and inter-civilization bridge. Noted Indian scholar Rahul Sankrityayan and diplomatNalwar Singh were also
there. and San apalli Radhakrishnan paid a visit to 'RC.

Aller signing the 1934 agreement. India published new maps showing defined borders, as it became apprehensive that China
might make claims on \ndian territory.*® Two major territorial disputes existed between China and India, which remained dormant till
1959. In the northeast, Indian territory included the Assam Himalayan region up 10 the McMahon Ling, which China did not recognise
as a legal boundary. In the western sector, Indian territory inherited from the Brilish Raj included the Aksai Chin platcau. which
Chinese maps started showing as Chinese territory in the 1940s if not carlier.*") When India discovered that China builta road through
{he region, border clashes and Indian protests became more frequent. In January 1959. PRC premier Zhou Enlai wrote to Nehru,

pointing oul that no government in China had accepted as legal the McMahon Line. which the 1914 Simla Convention defined the
castern section of the border between India and Tibet.

1960s

Border dispules resulted in a short border war between the People's Republic of China and India on 20 October 1962.The
border clash resulied in a overall defeat of India as the PRC pushed the Indian forces 1o within 48 km of the Assam plains in the
northeast. 1L also occupied  Strategic points in the Aksai Chinand Demchok regions of Ladakh, before declaring &

unilateral ceasefire on 21 November. 1t claimed that it withdrew to 20 km behind its contended line of control. India disagreed with
the claim.

During the Sino-Indian border conflict, India's Communist Party was accused by the Indian government of being pro-PRC.
und many of its political leaders were jailed. Subsequently, the Communist Party of India (CP1) split with the leftist section lorming
the Communist Party of India (Marxist) in 1964,

Relations between the PRC and India deteriorated during the rest of the 1960s and the early 1970s while the € hina-I"akistan
relations improved and Sino-Soviet relations worsened. The PRC backed Pakistan in its 1965 war with India, and issued “yltimatums”
(hreatening military action at its own border. The threats only served to damage Pakistan's relations with the western powen In late
1967, there were Lwo more conflicts between Indian and Chinese forces al their contested border, in Sikkim, known s the Nathu La
and Cho La clashes. Both sides suffered heavy casuallics but India came out in a belier position than PRC.

Between 1967 and 1971, an all-weather road was built across the Aksai Chin territory claimed by India, linking
PRC's Xinjiang Uy ghur Autonomous Region with Pakistan.

In August 1971, India signed its Treaty of Peace, Friendship. and Co-operation with the Soviet Union. The PRC sided with
pPakistan in its December 1971 war with India. Although C hina strongly condemned India, it did not carry out its veiled threat W
intenvene on Pakistan’s behall, By this time, the PRC had replaced the Republic of China in the UN where its representatives
denounced India as being a "0l of Sovict expansionism.”

India und the PRC renewed efforts to improve relations alter Indian Prime Minister Indira Gandhi's Congress party Tost the
1977 elections to Morarji [Desai's Janala Party. In 1978, the Indian Minister of External Altairs Atal Bihari Vajpayee made o landmark
visit to Beijing, and both countries officially re-established diplomatic relations in 1979, The PRC moditied its pro-Pakistan stand
on Kashmir and appeared willing to remain silent on India's absorption of Sikkim and its special advison relationship with Bhutan.
Ihe PRC's leaders agreed 1o discuss the boundary issue, India's priority, as the first step 1o a broadening of relations. The twe
countrivs hosted cach other's pEws agencies, and Mount Kailash and Mansarowar Lake in Tibet, the home of the Hindu pantheon,
were opened o annual pilgrimages.

55



) . INrerNATIONAL JOURKNAL OF MuLtioscirLiNany Epvearionat Riseanen
‘]l { l”“ I'I”“ ISSN:2277-7801; Imract Facion :7.016(2021); IC Vawe:5.16: 15| Vawe:2 284

: . Peer Reviewed and Relereed Journal: VOLUME: 10, ISSUE: 1G{’]. Oclober 2021

‘::} \ Q"hl@ Al I e N

1 E]':‘lg Digital certificnne of publication: h|rp:a‘rljmer.In:pdr.f..('.nin;.g.-;,;o.m,mpuhm,m,,_”“m_pd,
-t 0

Scopus Review 1D AZIGD AT b \ZA
Arlicle Received £* (hctober

DOV Rtp /fumenin 4ol /2021/10.10,156 Publication Date: 30 October 2021

19805

In 1981, the Minister of Foreign Affairs of the People's Republic of China, IHuang Hua made a landmark visit (0 New
Dethi. PRC Premier Zhao Ziyang concurrently toured Pakistan, Nepal, and Bangladesh.

In 1980, Indian Prime Minister Indira Gandhi approved a plan to upgrade the deployment of forces around the Line of Actual
Control. India also underook infrastructural development in disputed areas. In 1984, squads of Indian soldiers began actively
patrolling the Sumdorong Chu Valley in Arunachal Pradesh. In the winter of 1986, the Chinese deployed their troops to the
Sumdorong Chu before the Indian team could arrive and built a helipad at Wandung, Surprised by the Chinese occupation, India's then
Chicl of Army Stall, General K.Sundarji. airlified a brigade to the region. Chinese troops could not move any further into the valley
and were forced (o away from the valley, By 1987, Beijing's reaction was similar to that in 1962 and this prompted many Western

diplomats 10 predict war. However, Indian foreign minister N.D. Tiwari and Prime Minister Rajiv Gandhi travelled to Beijing to
negotiate a mutual de-escalation.

India and the PRC held eight rounds of border negoliations between December 1981 and November 1987, [n 1985 the PRC
insisted on mutual concessions without defining the exact terms of its “package proposal® or where the actual line of control lay. In
1986 and 1987, the negotiations achieved nothing, given the charges exchanged between the two countries of military ¢ncroachment
in the Sumdorung Chu Valley. China's construction of a military post and helicopter pad in the area in 1986 and India's grant of
statehood 10 Arunachal Pradesh (formerly the North-East Frontier Agency) in February 1987 caused both sides to deploy troops to the
arca. The PRC relayed warnings that it would "teach India a lesson" if it did not cease "nibbling" at Chinese territory. By the summer
of 1987, however, both sides had backed away from conflict and denied military clashes had taken place.

A warming trend in relations was facilitated by Rajiv Gandhi's visit to China in December 988, The two sides issued a joint
communiqué that stressed the need 10 restore friendly relations on the basis of the Panchsheel, India and the People's Republic of
China agreed to achieve a “Lair and reasonable settlement while seeking a mutually acceptable solution” 1o the border dispute. The
communiqué also expressed China's concern about agitation by Tibetan separatists in India and reiterated that anti-China political
activities by expatriate Tibetans would not be tolerated. Rajiv Gandhi signed bilateral agreements on science and technology co-
uperation, establish direct air links, and on cultural exchanges, The two sides also agreed to hold annual diplomalic consultations
between forcign ministers. set up a joint committee on economic and scientilic co-operation, and a joint working group on the
boundary issue. The latter group was 10 be led by the Indian foreign secretary and the Chinese vice minister of foreign allairs.

1990s

Top-level dialogue continued with the December 1991 visit of PRC premier Li Peng to India and the May 1992 visit to China
ol Indizn president R. Venkataraman. Six rounds of talks of the Indian-Chinese Joinl Working Group on the Border Issue were held
between December 1988 und June 1993, Progress was also made in reducing tensions on the border via mutual troop reductions.
regular meetings of local military commanders, and advance nolification aboul military exercises. In July 1992, Sharad Pawar visited
Beijing. the first Indian Minister of Defence to do so. Consulates reopened in Bombay (Mumbai) and Shanghai in December 1992,

In 1993, The sixth-round of the joint working group talks was held in New Delhi but resulted in oaly minor developments.
Prime Minister Narasimha Rao and Premier Li Peng signed a border agreement dealing with cross-border trade, covpenilion o
environmental issues (c.g. Pollution, Animal extinction, Global warming, cte.) and radio and television broadeasting. A senior-levl
Chinese military delepation made a goodwill visit o India in December 1993 aimed at "fostering confidence-building measures
between the defence torees of the two countries.” The visil, however, came at a time when China was providing greater military
suppoent to Burma, The presence of Chinese radar technicians in Burma's Coco Islands, which border India's Andaman and Nicobar
Iskands caused concern in India,

In January 1994, Beijing announced that it not only favored a negotiated solution on Kashmir, but also opposed any form ot
independence for the region. Talks were held in New Delhi in February aimed at confirming established “confidencebuilding
measures”, discussing clarification of the *line of actual control”, reduction of armed [orees along the line, and prior intomativn aboat
fortheuming military exervises, China's hupe for settlement of the boundary issue was reiterated.

In 1995, talks by the India-China Expert Group led to an agreement 1o set up two additional points of cuntact along the
A.000 km border 1o facilitate meetings between military personnel. The two sides were reportedly "seriously engaged” in defining the

McMahon Line and the line of actual control vis-d-vis military exervises and prevention of air intrusion. Talks were held in Beying in
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July and in New Delhi in August to improve border seeurity, combat cross-border erimes and on additional troop withdrawals from
the bonlder. These talks further reduced tensions.

2000s ) -

ln 2 major embarcassment for China, the 17th Karmapa, Urgyen Trinley Dorje, who was procla!m't:d by China, made a
dramatic escape from Tibet 1o the Rumiek Monastery in Sikkim. Chinese officials were in a quandary on th:s. issue as any protest lo
India on the issue would mean an explicit endorsement on India's governance of Sikkim, which the Chinese still h:fdn'l recognised. In
2003, China officially recognised Indian sovereignly over Sikkim as the two countries moved towards resolving their bo.rd::r_dnpuu:_s.
In 2004, the wo countrics proposed opening up the Nathula and Jelepla Passes in Sikkim, 2004 was a milestone in Sino-Indian
bilateral trade, surpassing the USS10 billion mark for the first time. In April 2005, Chinese Premicr Wen Jiabao visited llungalnr_c o
push for increased Sino-Indian cooperation in high-tech industries, Wen stated that the 21st century will be "the Asian century ol the
IT industny." Regarding the issue of India gaining a permanent seat on the UN Security Council. Wen Jiabao initially seemed to
support the idea, but had returned w a neutral position.

In the South Asian Association for Regional Cooperation (SAARC) Summit in 2005, China was granted obscrver status.
While other countries in the region are ready to consider China for permanent membership in the SAARC, India seemed reluctant.

In 2005. China and India signed the 'Strategic and Cooperative Partnership for Peace and Prosperity 5] Fowey er, there has
been very lintle, ifany, strategic convergence between the two countries,

Issues surrounding cnergy have risen in significance. Both countries have growing energy demand 1o support economic
growth. Both countrics signed an agreement in 2006 o envisage ONGC Videsh Lid (OVL) and the China National Petroleumn
Corporation (CNPC) 10 placing joint bids for promising projects.

In 2006. China and India re-opened the Nathula pass for trading: Nathula had been closed 44 years prior to 2006. The re-
opening of border trade helps to ease the economic isolation of the region."” In November 2006, China and Indja had a verbal spat
over the claim of the north-east Indian state of Arunachal Pradesh. India claimed that China was occupying 38,000 square kilometres
ol its territory in Kashmir, while China claimed the whole of Arunachal Pradesh as its own.

In 2007. China denied the application for visa from an Indian Administrative Service officer in Arunachal Pradesh,
According 10 Chin, since Arunachal Pradesh is a territory of China, he would not need a visa to visit his own country ! Later in
Liccember 2007, China reversed its policy by granting a visa to Marpe Sora, an Arunachal born professor in computer science. In
January 2008, Prime Minister Manmohan Singh visited China to discuss trade, commerce, defence, military, and various other issucs.

Until 2008 the British Government's position remained the same as had been sinee the Simla Accord of 1913: that Ching
held suzerainty over Tibet but not sovercignty. Britain revised this view on 29 October 2008, w hen it recognized Chinese so ercignly
over Tibet through its website. The Economist stated that although the British Foreign Office's website doces not use the wond
sovercignty, oflicials at the Foreign Office said *it means thal, as lar as Dritain is concerned, "Tibet is part of China. Full stop.™ ™ [ his
change in Britain's position affects India's claim to its North Eastern territories which rely on the same Simla Accord that Britain's
prior pusition on Tibel's soy ercignty was based upon.

2010

Chinese Premier Wen Jiabao paid an official visit to India from 15 to 17 December 2010 at the invitation of Prime
Minister Manmohan Singh. I1e was accompanied by 400 Chinese business leaders, who wished to sign business deals with Indian
companics. During this visit Premier Wen Jiabao said “India and China are two very pupulous countries with an
Inendship between the wo countrics has a time-honoured history, which can be dated back 2,000 years",

In April 2001, during the BRICS summil in Sanya. ltainan, China the wo countrics agread Lo restore delence Co=operation
and Cliing had hinted tha at may reverse its policy of administering stapled visas 1o residents of Jammu and Nashmir, "% i

Prastics was later stopped,®land as o result, defence ties were resumed between the two countries and joint military drills were
expevied.

cient Civilisations,

In the March 2012 BRICS summit in New Delhi, CCP General Seerctary and Chinese President Ha Jintao wid 1n
Minister Manmohan Singh that *it is China's unswen ing policy 10 develop Sino-Indian taeadship. deepen stratepic g
seeh common deselopment”, Other topivs were discussed, including border dispute problems and a uniticd BRICS ooy

i Poung
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April 2012, in response to India's test of an Agni-V missile capable of carrying a nuclear warhead to Beijing, the PRC called for the
two countries to "cherish the hard-carned momentum of co-operation”,

The 2013 Depsang standofT lasted for three weeks. before being delused on 5 May 2013. Days before a trip by Indian
Furcign Minister Salman Khurshid to China; Khurshid said that both countries had a shared interest in not having the border issue
exacerbate or "destroy” long-term progress in relations. The Chinese agreed to withdraw their troops in exchange for an Indian
agreement (0 demolish several “live-in bunkers” 250 km 1o the south in the disputed Chumar sector. Chinese Premier Li
Kegiang made his first forvign visit to India on 18 May 2013, Indian President Pranab Mukherjec's visit to Arunachal Pradesh in late
November 2013 and mentioning in his speech that the area was an “integral and important part of India" angered Beijing. and
retaliatory statements followed. Xi Jinping. was one of the top world leaders 1o visit New Delhi alter Narendra Modi ook over
as Prime Minister of India in 2014, India's insistence to raise South China Sea in various multilateral forums subsequently did not help
that beginning once again, the relationship facing suspicion from Indian administration and media alike." [n September 2014 the
relationship took a sting as troops of the People's Liberation Army reportedly entered two kilometres inside the Line ol Actual Control
in Chumar sector*"Ihe next month, V., K., Singh said that China and India had come 1o a “convergence of views" on the threat of
terrurism cmanating frum Pakistan,1*! According 1o a 2014 BBC World Service Poll, 23% of Indians view China positively, with 47%
expressing a negative view, whereas 27% of Chinese people view India positively, with 35% expressing a negative view. A 2014
survey conducted by the Pew Rescarch Center showed 72% of Indians were concerned that territorial disputes between China and
neighbouring countries could lead to a military conflict.

China and India have been working logether 1o produce films together, such asKung Fu Yoga starring Jackie
Chan. However, disruptions have risen again due lo China building trade routes, the China-Pakistan Economic Corridor, with
Pakistan on disputed Kashmir territory. On 16 June 2017 Chinese troops wilh construction vehicles and road-building equipment
began extending an existing road southward in Doklam, a territory which is claimed by both China as well as India’s ally Bhutan. On
I8 June 2017, arvund 270 Indian troops, wilh weapons and two bulldozers, entered Doklam 1o stop the Chinese troops from
constructing the road. Among other charges, China accused India of illegal intrusion into its territory, across what it called the
mutually agreed China-India boundary, and violation of its territorial sovereignty and UN Charler.!" India accused China vl
changing the status quo in violation of a 2012 understanding between the two governments regarding the trisjunction boundary points
and causing "security concerns”, which were widely understood as at its concerns with the strategic Siliguri Corridor. India media
reported that on 28 June Bhutan issued a demarche, demanding China to cease road-building in Doklam and maintain the status
quo. The Minister of External AMairs of India Sushma Swaraj said that if China unilaterally changed the status-quo of the tri-junction
puint between China-India and Bhutan then it posed a challenge to the security of India. China repeatedly said that India's withdrawal
Was a prerequisite for meaningful dialogue. On 21 July 2017, the Minister of External Aflairs of’ India Sushma Swaraj said that for
dizlogue, both India and China must withdraw their troops. On 2 August 2017, the Ministry of Foreign Aflairs of China published a
document claiming that Indian border forces had illegally crossed the border between China and India and detailed China's position on
the matter. Ihe document said that China notified India regarding its plan 1o construet road in advance "in full rellection of China’s
Loudwill™ ! The Indian I'oreign Ministry replied by referring towards their carlier press release on this matter, as opposed o a point-
by -point rebutital. On 28 August 2017, China and India reached a consensus (o pul an end Lo the border stand-oll, Both of them agreed
1o disengaze [rom the standotl'in Doklam,

In Muay 2018, the two countries agreed Lo coordinate their development programmes in Alghanistan in the arcas ol health,
educution and 1ood seeurity. In 2019, India reiterated that it would not join China's Belt and Road Initiative, stating that it cannol
accepl 3 project that ignores concerns about its territorial integrity. On 11 Oclober 2019, President Xi Jinping met with Prime
Minister Narendra Modi at Mahabalipuram, Tamil Nadu, India for a second informal mecting between India and China Modi and \i
Jinping met 18 times between 2014 and 2019,

20208

On 10 May 2020, Chinese and Indian troops clashed in Nathu La, Sikkim. leaving 11 soldiers injured. L ollowing the
skirmishes in Sikhim, tensions between the two countries grew in Ladakh with a buildup of’ troops at multiple locations. There were
20 Indian soldiers and an unhnown number of PLA soldicrs killed on the night ol 15716 June "™ China reinforced troops near the
Indsan border with Tibet, Chinese state media reported ! Bilateral agreements between India and China prevent the use ol guns
along the line of uciual control; however these skirmishes saw the first shots, warning shots, being fired in decades,

_ Fullowing the deaths, Prime Minister Modi addressed the nation about the incident, saying that "the sacrifice made by our
soldiers will not go in vain*, while the Indian foreign minister (wld the Chinese Toreign minister that Chinese actions in Galwan were
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“pre-meditated”. Following the Galwan Valley clash on 15 June 2020, there were renewed calls across India to boycott Chinese goods,
however, numerous Indian government olficials said that border tensions would have little impact on trade.

On 29 June, the Indian government banned 59 widely used Chinese mobile phone and desktop applications in response (o
rising tensions and escalating diplomatic dispute between the two nations.!'* On 9 August, Times ol India reported that the ministry
ol external anairs of India has been told that visas for Chinese businessmen, academics, industry experts, and advocacy groups will
need prior security clearance, and the measures are similar to those that have long been employed with Pakistan. On |9 September,
India police arrested a freelance journalist for passing sensitive information to Chinese intelligence.

On 27 October, the United States and India signed the Basic Exchange and Cooperation Agreement (BECA), cnabling
greater information-sharing and further defense cooperation, lo counter China's growing military power in the region.
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Sustainable Water Resources Management:
Challenges and Opportunitics

Dr. K.Nagaraja Setty, Lecturer in Chemistry, Department of Chemistry
SML Govt. Degree College, Yemmiganur, Kurnool Dist., Andhra Pradesh, India

ABSTRACT:

Sustainable development is the development that meets the needs of the
present, without compromising the ability of future generations to meet their own needs. At
the same time, the right to development is an inalienable human right and an integral part
of fundamental human freedoms. Water is an input for producing agricultural goods in the
fields and along the entire agro-food supply chain. Energy is required to produce and
distribute water and food. Growing bio-energy crops under irrigated agriculture can
increase overall water withdrawals and Jeopardize food security. Converting surface
irrigation into high efficiency pressurized irrigation may save water but may also result in
higher energy use. Recognizing these synergies and balancing these trade-offs is central to
Jjointly ensuring water, energy and food security. Bio-fuel production is linked to increases
in water pollution through increased use of fertilizers and agricultural chemicals. Water
conservation involves the strategies and activities that are used to manage water resources,
especially fresh water as a sustainable resource. Conservation aims at protecting the water
environment and its resources from negative impacts in order to make them to be able to
meet current and future demands, making them sustainable. Co-production of water and
energy, as is the case for geothermal energy generation, offers interesting opportunities to
energy and water scarce countries. Ecosystems are a foundation of human existence.
Human security and well-being are closely related to maintaining ecosystems and avoiding
environmental degradation. Since socio-economic development can lead to very severe
impacts on the environment, it is essential to factor environmental aspects into
development planning in order to balance development imperatives and environmental
preservation. This paper discuss about the challenges and opportunities for the sustainable

walter resources managenment.

KEYWORDS: Sustainable development, bio-energy, fertilizers and agricultural
chemicals, ecosystems, bio-fuel production

INTRODUCTION:

Water covers 70.9% of the Earth’s surface and is vital for all kKnown form of
life. It is a basis of existence on the earth and is the foundation for human survival and
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development. It is a prerequisite not only for the preservation of the cn;nronmenttbut_ ll‘(l;r
human health and well-being also. Water resources are sources of water t atl are p;) e_:ni;a y
useful. At present only about 0.08 percent of all the \.vor!ds fresh water is exploited by
mankind for ever increasing demand for sanitation, drinking, manul‘:ctunng, leisure and
agriculture. World oceans cover about three fourth of earth’s surface. 97% o!'lthc watc_r on the
Earth is salt water which has an clectrical conductivity (EC) around 55 dSm (t_?tal dissolved
solids = 35 000 mg 1) and sodium (Na*) concentration more than 450 m mol | (Suz'lrez and
Lebron, 1993). According to the UN estimates, the total amount of water on earth is about
1400 million cubic kilometer which is enough to cover the earth with a layer of 3000 meters

depth.
Atmosphere LUving things
th
Freshwater 2,5% Selacu/other ¢ an 3.0% 0.26%
- W—— — o —— e r— _arr— 1 -...‘RIVH"
' e p s 0.49%
Other salink Ground- T PSR ;
Wwater 0.9% l water | Lakes 44 wamps,
\ 20.1% DY T marshes
b : 209% LA\ 2%
kA ' 3 ! soll
) mo ure
{ ; 3.8%
OQEQ;:" i ! [ Ground |
: { | Glaclers iceand 3
§. 3 and permafrost |
j b fce caps k. 69.0% [
i 68.7% | f
l ;
| R i ]
e | bean o B | | A
Total global Freshwater Surface water and
water

other freshwater
Igor Shiklomanov's chapter “World fresh water
Water in Crisis: A Guide to the World's F, resh Water Resources.

Fig.l. Earth's Water Distribution (Source:
resources” in Peter H. Gleick (editor), 1993,
(Numbers are rounded).

About 2.7 per cent of the total water available on the earth is fresh water of
which about 75.2 per cent lies frozen in Polar Regions and another 22.6 per cent is present as
ground water. The rest is available in lakes, rivers, atmosphere, moisture, soil and vegetation
effectively available for consumption and other uses. Water on the earth is in motion through
the hydrological cycle. The utilization of water for most of the users i.e. human, animal or
plant involves movement of water. Water resources have two facets, the first one is dynamic
resource, measured as flow and more relevant for most of developmental need; the other one

static or fixed nature of the reserve, involving the quantity of water, the length of area of the
water bodies.

But, in the last few decades’ rapid industrialization, urbanization, population
growth and the associated consumerist culture have interfered with the natural hydrological
cycle of rainfall, soil moisture, groundwater recharge, surface water and storage. The growing
urban population in developing countries has generated demand well beyond the capacity of
already inadequate water supply and sanitation infrastructure services. According to the UN
World Water Development Report, by 2050, at least one in four people are likely to live ina
country affected by chronic or recurring shortages of freshwater.

Human development is closely related to and dependent on our natural
surroundings and resources, including water, land, flora, fauna and the climatic conditions.
Much development in the past has taken place at the expense of natural resources, and has
affected natural ecosystems and their ecological functions. It is increasingly recognized that
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present anq future development needs have to be fulfilled in conjunction with environmental
protection in order to guarantee human security in the mid and long term.

Environment

Fig.2. Sustainable Development

WATER MANAGEMENT:

Water is one of the most crucial elements in developmental planning of any
nation. Management of water resource involves a set of policies and regulations. It is not
merely a technical issue but requires a mix of measures involving changes in policies, prices
and other incentives along with infrastructure and physical installations. It is an activity of
planning, developing, distributing and managing the optimum use of water.

CHALLENGES IN SUSTAINABLE WATER MANAGEMENT:

Water is widely present finite resource. Its property of universal solvent makes
it highly vulnerable to pollution. Beside its abundance, high degrees of mismatch spatially
and temporally are there between availability and demand at many places. It is a challenge to
provide water of desired quantity and quality at a required place. This is especially true for
monsoon climates where 70 to 90% of the annual rain falls in just 3 to 4 months. This leads to
too much water and often floods in the wet season, and too little water and often droughts in
the dry season. At times, enough water may be available but the quality may be so poor that it
is of no use without treatment. Water conservation is one of the main problems societies are
facing today. India is vulnerable to future water stress and facing crisis in water conservation
due to poor management, unclear laws, and increased industrial and human waste. Climate
change and increase in population growth has also exacerbated the crisis. The most affected
are the communities at the lower class and Indian villages. Women and children also suffer
most as they have to walk long distances to get water for domestic use. The use of water has
been growing at more than twice the rate of population growth. Dry lands are the most
affected since they do not have the right infrastructure to deal with this issue.

Bridging the increasing gap between demand and supply

Providing enough water for production of food

Balancing the uses between competing demands

Meeting the growing demands of big cities

Treatment of wastewater

Sharing of water with the neighbouring countries and among the co-basin
states

VVVYYVYY
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In India, floods, water-logging, soil erosion, dfoughl snl(lly g}:ound:vdatef[,_h etc.
are some of the major problems of water management for agriculture and other needs. These
challenges are briefly discussed over here,

WATER AND AGRICULTURE:

Water is the key to food security, Crops and livcstoc.k need water to grow.
Agriculture accounts for 85 percent of India’s water consumption whlch' provide subsistence
and livelihood support to more than 58 percent of population. According to the Food and
Agriculture Organization the world population is predicted to grow 8.3 billion in 2030 and
9.1 billion in 2050. By 2030, food demand is predicted to increase by 60%. India has well
developed imigation infrastructure that allows the country to be self sufficient in food grain

production, reaching a record level of 250 million tons in 2011(Department of Agriculture
and Cooperation, 2011).

WATER AND ENERGY:

Water, energy and food are inextricably linked and impose a great challenge
addressed in isolation with in sectoral boundaries. Energy generation and
transmission requires utilization of water resources, particularly for hydroelectric, nuclear,

and thermal energy sources. Recent interest in bio-fuels also creates an incremental demand
on water resources; the World Water Development Report (2012) predicts that even a
nominal increase in bio-fuel demand (say 5% of road transport by 2030, as predicted by
Intenational Energy Agency) could push up th

¢ water demand by as much as 20% of the
water used for agriculture worldwide. Additionally,

but these are

WATER HAZARD:

Water-related hazards account for 90% of all natural hazards, their frequency

and intensity is generally rising. The human settlements in the disaster prone areas have
negative consequences and thousands of people around the world affected w
year. The variations in land use and climate change have altered the flood frequency
statistics. Water-related hazards form a subset of natural hazards; the most significant ones
include floods, mudslides, storms and related ocean storm surge, heat waves, cold spells,
droughts and waterbome diseases.

orldwide every

Floods and droughts are part of the spatio-temporal variable water cycle
dynamics and a natural phenomenon, the climate change and human interference have
changed the frequency and severity of floods and droughts in many river basins worldwide.
Urbanization, river channelization and other human activities, modi fy the storage capacity of

catchments and impact groundwater recharge result in increased occurrence of water-related
disasters.

SOLUTIONS AND STRATEGIES
Ecosystem:
Ecosystems are increasingly seen as solutions to water problems, not just as a

casualty. This is a welcome and positive trend as it also reflects improvement in dialogu.c and
a step towards better-integrated water resources management, and therefore more sustainable
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development. All freshwater ultimately depends on the continued healthy functioning of

ccos:,:stcms. and recognizing the water cycle as a biophysical process is essential to achieving
sustainable water management,

Water Smart Agriculture:

The world is now looking towards “water- smart” production by recognizing
the links between water and other resources and socio- economics of poor harvest
management. Automation, computer controlled decision support systems, on demand
irrigation through creation of level pools in canals, using real time soil moisture data to
decide imigation doses etc. are important means of improving efficiency. More efficient
techniques such as drip irrigation, low pressure sprinklers arc currently being used to increase
the water productivity.

Water- Food —Energy Nexus:

To achieve water, energy and food security simultaneously, decision-makers
of each single sector need to consider broader influences and cross-sectoral impacts. A nexus
approach to sectoral management, through enhanced dialogue, collaboration and coordination
is needed.

Proper pricing for water services:

In order to meet the demand for water and manage it sustainably proper
pricing of water should be done at each level (Domestic use, agriculture and Indusmal?.
High-income households and large, water dependent sectors should pay more for water. This
would include the landed elite, the beverage industry, recreation outlets (e.g., malls and
parks), and other large manufacturing and commercial outfits.

CONCLUSION:

Ecosystems, such as forests, wetlands and lakes comprise all the organisms
present in the area along with their physical, or abiotic environment and their mutual
interactions. The benefits that people obtain from sound ecosystems, like fresh water, food,
clean air, natural medicines etc. are called ecosystem services. These form the basis for
human life and can be classified in provisioning, regulating, and cultural services that directly
affect people, and the supporting services needed to maintain other services. The demand for,
availability, and varying use of water all have an impact on India’s water resource
management and its relations with neighboring countries. The sustainable conservation of
water on earth requires immediate attention, commitment and dedication of all. All the issues
in management of water resources including societal and cultural are interconnected,
therefore a holistic approach is needed to address the problem. A balance between
use/development and conservation with modern technologies and traditional practices are
required. The implementation of all the approaches needs will and commitment of
stakeholders and sharing of resource in equitable manner. New technologies are Key driver of
the recent success of citizen science activities.
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Abstract:

The Inscriptional and literary sources reveal the substantial contribution of women for a
better society during the medieval period in Andhradesa. Though the society was based on
patriarchal system, they played a significant role in the Administration, Social, religious and
cultural activities. Haiheya reign and Karampudi battle remain prominent in 12% century as
they tumed to be mile stones in the women’s history. It provided three role models for
women a sati in Peramma, an ideal wife in Manchala and a woman Prime minister in
Nagamma. Nagamma made her mark in Palanadu politics and people hailed her as
Nayakuralu. Her courage, spirit and presence of mind remain matchless in Andhra history.
Ganapamba, the daughter of Kakatiya Ganapatideva and sister of Rudramadevi, reigned over
yanamandala kingdom with the title of Mahamandaleswara from 1241 A.D to 1251 A.D. She
shared her administration functions with her husband Kata Beta Raju till his demise and later
as a full pledged ruler. We find a few instances of Sati during the medieval period mentioned
in Palanativira Charithra. When Anapota died, his wife was also burnt alive in the same
funeral fire. When Alaraju died, his wife Pera devi jumped into the funeral fire of her
husband. She did it with her own will not with the encouragement of the relatives, It is not
mandatory that every widow should commit Sati on the funeral fire of her husband. Rani
Rudrama devi, Gana pamba, Viriytala Nagasani and Malyala Kuppamamba did not perform
Sati and lived long after the demise of their husbands. It shows that women were not
compelled to perform Sati. The condition of widow was very pitiable as she was not allowed

to remarry. A considerable number of singing and dancing girls were engaged as Chauri-



bearers, betel — carriers, fan servants and performers of angarangabhogas. Several
inscriptional evidences prove the affiliation dancing girls to the temples in large numbers.
They are referred as sanis, manis or devadasis in inscriptions. They enjoyed a status in the
society. The word Sani is derived from the Sanskrit word “Svamini”. The Sanis were highly
spiritual and expressed their devotion to God by giving contributions to temples. During

medieval period women made note worthy contributions in their assigned tasks.

Keywords:
Social, Religious, Political, Society, Cultural, Reign

The Inscriptional and literary sources reveal the substantial contribution of women for
a better society during the medieval period in Andhradesa. Though the society was based on
patriarchal system, they played a significant role in the Administration, Social, religious and
cultural activities. Haiheya reign and Karampudi battle remain prominent in 12 century as
they turned to be mile stones in the women’s history. It provided three role models for
women a sati in Peramma, an ideal wife in Manchala and a women Prime minister in
Nagamma. Nagamma made her mark in Palanadu politics and people hailed her as
Nayakuralu. Her courage, spirit and presence of mind remain matchless in Andhra history.
Ganapamba, the daughter of Kakati ya Ganapatideva and sister of Rudramadevi, reigned over
yanamandala kingdom with the title of Mahamandaleswara from 1241 A.D to 1251 A.D. She
shared her administration functions with her husband Kata Beta Raju till his demise and later
as a full pledged ruler. The Prasatis of the inscriptions about Ganapamba reveal that her
claims to the kingship were accepted and legitimised'. Rudramadevi rule spanned between
1262 AD to 1289 AD after her father Ganapatideva’s death. He took special care in her
education and involved her in administration by assigning her some official tasks in his last
years of reign. Rudramadevi performed multiple tasks as a royal queen, as a administrator, a
courageous warrior and a committed social reformer for the welfare of her subjects.
Marcopolo, the venetian traveller visited and praised the queen Rudramadevi for her

dynamism and spirit in her administration.

Viriyala Nagasanamma, wife of Prola-I was the feudatory ruler of Rambarti area
After her husband’s demise, her two sons i.e., Malraja and Mummadiraja, she managed land
affairs successfully. The pammi record describes her as Mahasamanta Viriyala

Nagasanamma garu’. The Guduru record informs that Kamavasani, wife of Viriyala Erra took



up the cause of young Garuda Beta and extended her help through her husband to regain the
koravi region’. It is clear from these evidences that the women of medieval period played key
roles in political affairs. Their involvement in public affairs exalted them from women Prime
Minister to that of Independent ruler.

The women not only enjoyed their freedom but also exhibited their charity in
devotional works. They disposed of their personal property, i.e., Stridhana, which they
received from their parents at the time of their marriage®. A record from Vavileru (Guntur) in
Velanandu (Six thousand districts) reveals that the Gandara, the daughter of Jinniya Bhatta
gave gifts sheep for the up keep of perpetual lamp in the temple of Traipurusha — mahadeva
of Vaviteru in Velanandu®. Another inscription at Davaluru of Guntur district dated 1143 AD
states that Aytama wife of Aytama Nayaka who was the Reddi of Kurungallu in
Ivanikandravadi and Davaluru in velanandu and trusted servant of Velanati Rajendra Choda
gave 55 sheep for the establishment of perpetual lamp in the temple of Gokesvara at
Davaluru®. Lakshmi Devi’, Kalyana devi® and Shriya devi’ queens of Ananta Varmanchoda
Ganga granted installation of perpetual lamps to God Bhimeswara. The Kundavaram
inscription mentions that Kundamamba, wife of Natavadi Rudra and sister of Kakatiya
Ganapati Deva of Warangal district and also released grants for the temple maintenance'”.
She also constructed temples to the God Siva at Kaleswaram on Himba mountain at
Jeedikallu, Srisailam and Mantrakuta and granted an agrahara named Kundavaram on the
banks of Gautami to the Brahmins. These evidences clearly show that the women of medieval
period not only involved in the construction of temples but also granted lands and other gifts
to the maintenance of temples. The women also performed various vratas as revealed in the

ancient scriptures.

Mailama, sister of Kakatiya Ganapati deva and wife of Natavadi Rudra constructed a
tank at Maledu in Warangal district dated 1117 AD and also responsible for the development
of township named as Bayyaram tank located in Khammam district in 1194 AD. Mailamba

also built another tank known as Dharmasagaram''

situated in Warangal district.
Kundavaram and Nidigonda inlscripticms12 refer that Ganapati deva’s another sister
Kundumamba constracted tanks in two districts i.e., Adilabad and Warangal. These two tanks

were named after her as Kunda samudras.



Rani Rudrama also intiated many public welfare schemes, notable among them are
the construction of water tanks around Ambapuram, Ganapavaram and Rudravaram villages

to provide irrigation facilities for the promotion of agriculture sector.

Women received education in inscriptions and exhibited their potential in fine arts
like music and dance. Siva rani, mother of Saptaya pradhani, a minister of the Ganga is
delineated as Kaliyuga Saraswati, a veritable Goddess of learning'’. We find a few instances
of Sati during the medieval period mentioned in Palanativira Charithra. When Anapota died,
his wife was also burnt alive in the same funeral fire. When Alaraju died, his wife Pera devi
jumped into the funeral fire of her husband. She did it with her own will not with the
encouragement of the relatives'*. It is not mandatory that every widow should commit Sati on
the funeral fire of her husband. Rani Rudrama devi, Gana pamba, Viriytala Nagasani and
Malyala Kuppamamba did not perform Sati and lived long after the demise of their husbands.
It shows that women were not compelled to perform Sati. The condition of widow was very

pitiable as she was not allowed to remarry.

A considerable number of singing and dancing girls were engaged as Chauri-bearers,
betel — carriers, fan servants and performers of angarangabhogas. Several inscriptional
evidences prove the affiliation dancing girls to the temples in large numbers. They are
referred as sanis, manis or devadasis in inscriptions. They enjoyed a status in the society. The

word Sani is derived from the Sanskrit word “Svamini”.

The word Sani did not denote derogatory sense as it is now. Royal women and
homemakers got Sani suffixed to their name as is evident by the names Erukasani, Kamasani,
Kuppasani etc. An ample evidence recorded in Simhachalam states that Sanis were drawn
from the Sudra Caste. It appears that a few women from the higher castes also took to this
Profession. We understand this from Srikurman inscription dated 1250 AD which clearly
states that the daughter of some Nayaka families accepted to adopt this profession'®, It further
informs that nearly thirty daughters of Kalinga mandala Nayakas belonged to a group of
dancing girls attached to the temple of Sri Kurmam bestowed by Nara Simha-I. To fulfil their
duties effectively as dancers and musicians, the temple girls had to undergo intensive training
to master the arts of dance and music. During the training a temple girl was given general
education, taught telugu as well as Sanskrit and then trained in music and dance in several
stages. When she achieved maturity, the teacher gave her initiations, after which she became

a member of the group if the teacher was savite, she made to wear a linga round her neck, if



she was a Vaishnavite, and prescribed marks were branded on both of her shoulders and
chest. The Sanis were highly spiritual and expressed their devotion to God by giving

contributions to temples. During medieval period women made note worthy contributions in
their assigned tasks.
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INTRODUCTION:

Solid waste management is one among the basic essential services provided by municipal

authorities in the country to keep urban centres clean. However, it is among the most poorly rendered
services in the basket

the systems applied are unscientific, outdated and inefficient; population
coverage is low; and the poor are marginalized. Waste is littered all over leading to insanitary living
conditions. Municipal laws governing the urban local bodies do not have adequate provisions to deal
effectively with the ever- growing problem of solid waste management. With rapid urbanization, the

situation is becoming critical. The urban population has grown fivefold in the last six decades with
285.35 million people living in urban areas as per the 2001 Census.

SOLID WASTE MANAGEMENT

The waste generation rates in India are lower than the low-income countries in other parts of
the world and much lower compared to developed countries (Annexe Tables A8.1 and A8.2).
However, lifestyle changes, especially in the larger cities, are leading to the use of more packaging
material and per capita waste generation is increasing by about 1.3 per cent per year. With the urban
population growing at 2.7 per cent to 3.5 per cent per annum, the yearly increase in the overall
quantity of solid waste in the cities will be more than 5 per cent. The Energy and Resources Institute
(TERI) has estimated that waste generation will exceed 260 million tonnes per year by 2047—more
than five times the present level. Cities with 100,000 plus population contribute 72.5 per cent of the
waste generated in the country as compared to other 3955 urban centres that produce only 17.5 per
cent of the total waste and practices continue to be outdated and inefficient. No serious efforts are
made to adapt latest methods and technologies of waste management, treatment and disposal.
Though a large portion of the municipal budget is allotted for solid waste management, most of it is
spent on the wages of sanitation workers whose productivity is very low. There are no clear plans to
enhance their efficiency or improve working conditions through the provision of modern equipment
and protective gear. Unionization of the workers, politicization of labour unions and the consequent
indiscipline among the workforce are all results of bad working conditions and inept handling of
labour issues. Almost all the 3955 towns with population below 100,000 run SWM services rather
unprofessionally. They depend on sanitary inspectors to manage solid waste with the help of
sanitation workers. In many small towns, even qualified sanitary inspectors are not posted and
services are left in the hands of unqualified supervisors. The situation of cities with 100,000 plus

population is somewhat better, though far from satisfactory.
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PROCESSING OF WASTE :

Generally no processing of municipal solid waste is done in the country. Only a few citics
have been practising de- centralized or centralized composting on a limited scale using aerobic or
anaerobic systems of composting. In some towns un-segregated waste is put into the pits and allowed
to decay for more than six months and the semi-decomposed material is sold out as compost. In some
large cities aerobic compost plants of 100 MT to 700 MT capacities are set up but they are

functioning much below installed capacity. A few towns

IRREGULAR STREET SWEEPING

Even street sweeping is not carried out on a day-to-day basis in most cities and towns in
India. Generally commercial roads and important streets are prioritized and rest of the streets are
swept occasionally or not swept at all. Generally, no sweeping is done on Sundays and public
holidays and a back log is created on the next working day. The tools used for street sweeping are
generally inefficient and out-dated. For instance, the broom with a short handle is still in use forcing
sweepers to bend for hours resulting in fatigue and loss of productivity. Traditional
handcarts/tricycles are used for collection, which do not synchronize with the secondary storage
systems. Waste is deposited on the ground necessitating multiple handling. There are no uniform
yardsticks adopted for street sweeping. Though, some states/citics have prescribed work-norms,
these are not very scientific. Most of the cities allocate work to sanitation workers on ad hoc basis.
The work distribution ranges between 200 metres to 1000 metres of street sweeping each day. Some

sanitation workers are found under worked while some over burdened.

WASTE STORAGE DEPOTS

As waste is collected through traditional handcarts/tricycles that can carry only a small
quantity of waste at a time, there is a practice to set up depots for temporary storage of waste to
facilitate transportation through motorized vehicles. Generally, open sites or round cement concrete
bins, masonry bins or concrete structures are used for temporary bulk storage, which necessitates

multiple handling of waste. Waste often spills over which is both unsightly as well as unhygienic.

TRANSPORTATION OF WASTE

Transportation of waste from the waste storage depots to the disposal site is done through a
variety of vehicles such as bullock carts, three-wheelers, tractors, and trucks. A few cities use
modern hydraulic vehicles as well. Most of the transport vehicles are old and open. They are usually
loaded manually. The fleet is generally inadequate and utilization inoptimal. Inefficient workshop

facilities do not do much to support this old and rumbling squad of squalid vehicles.

IJSRR, 8@3) July. - Sep., 2019 Page 655

d 104 L Fi FAEyE 1 W

@ Scanned with OKEN Scanner



e

———————————

e

K. Nugaraja Setty, 1JSRR 2019, 8(3), 653-658
-

DISPOSAL OF WASTE

Disposal of waste is the most neglected area of SWM services and the current practices are
grossly unscientific. Almost all municipal authorities deposit solid waste at a dump-yard situated
within or outside the city haphazardly and do not bother to spread and cover the waste with inert
material. These sites emanate foul smell and become breeding grounds for flies, rodent, and pests.
Liquid seeping through the rotting organic waste called leachate pollutes underground water and
poses a serious threat to health and environment, Landfill sites also release landfill gas with 50 to 60
per cent methane by volume, Methane is 21 times more potent than carbon dioxide aggravating
problems related to global warming. It is estimated by TERI that in 1997 India released about 7
million tonnes of methane into the atmosphere. This could increase to 39 million tonnes by 2047 if

no efforts are made to reduce the emission through composting, recycling, etc.

VERMI COMPOSTING

Vermi-compost is the natural organic manure produced from the excreta of earthworms fed
on scientifically semi-decomposed organic waste. A few vermi composting plants generally of small
size have been set up in some cities and towns in India, the largest plant being in Bangalore of about
100 MT/day capacity. Normally, vermi-composting is preferred to microbial composting in small
towns as it requires less mechanization and it is easy to operate. It is, however, to be ensured that

toxic material does not enter the chain which if present could kill the earthworms.

WASTE TO ENERGY

Even though the technology of waste to energy (WTE) projects has been proven worldwide,
its viability and sustainability is yet to be to be demonstrated and established in the country. The
main factors that determine the techno-economic viability of WTE projects are quantum of
investment, scale of operation, availability of quality waste, statutory requirements and project risks.
WTE projects generally involve higher capital investment and are more complex when compared to
other options of waste disposal, but as pointed by Ministry of Non-Conventional Energy Sources
(MNES), gains in terms of waste reduction, energy, ctc. are also higher. Such plants are financially
viable in developed countries mainly because of the tipping fees/gate fees charged by the facility for
the service of waste disposal, in addition to its revenue income from power sales. It is thereafter the
sole responsibility of the facility operator to treat and dispose of the accepted waste as per statutory

requirements. However, at present in India, revenue from power sales is the only source of revenue

for WTE plants.
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v BIOMETHANATION
* plants in India Recently a 5 MW power plant based on biomethanation technology was
R constructed and operationalized at Lucknow but unfortunately it had to be closed down for various
N reasons, one among them being non-supply of appropriate quality of MSW to the plant. The oreane
content in the waste supplied to the plant is reported to have been as low as 15 per cent.
e . & .
& Biomethanation technology on a small scale is also functioning at Vijayawada and at other places in
-~
o the country for the treatment of selected organic waste collected from canteens, vegetable markets,
etc,
CONCLUSION:

Whereas the private sector can play an important role in construction, operation, and
maintenance of treatment and disposal facility, NGOs can play an important role in organizing rag-
pickers/waste collectors for door-to-door collection and segregation of waste creating public
awareness for storage of organic and recyclable waste separately at source and handing over the
waste to the waste collector. promoting recycling of waste and decentralized treatment of waste
involving community, CBOs, etc. Rag-pickers could be involved in door-to-door collection of
municipal solid waste as well as recyclable waste so that they could get a user fee for collecting
waste from the doorstep and derive additional income from sale of recyclables. There is a potential
of recovering at least 15 per cent of the waste generated in the country which could be more than
15,000 MT per day providing employment opportunities to about 5,00,000 rag-pickers in the

country. Despite immense potential in big cities in this area, NGO/CBO participation is still on a

very small scale.
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ABSTRACT:

Presently environmental crisis had become a major social and political ‘hot spot”. The Indian

government responded by introducing the *Scientific Approach to Development™ The paper analyses
the concept of sustainable development that has determined the society 1o recoenize and become

aware of the importance of environmental factors as well as of the functions and services that the

environment offers. Sustainable development has as its goal the improvement of the negative effects

of environmental pollution having in regard the need 1o satisfy present generation needs while
ensuring the liveliness of the environmental factors for future generations. . . ['he main contribution
of our study is the identification ol specific sets of strategies employed by firis broadly speaking.
these environmental management strategies are divided into compliance. a pursuit of competitive

advantage, and a structural integration of environmental management.
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INTRODUCTION:

Conservation of the global environment and achievement of a sustainable society, is not
possible without reduction of environmental impact to a level with in the Earth’s self-recovery
capabilities. For realisation o this objective we must first envision an ideal society and global
civtronment, then we must create a long-term vision to realize our ideas and seriously promote
environmental conservation activities. Global environmental conservation is a challenge and to
realize our global vision we need to have a firm and practicable local mission. Similar to a
confluence of rivers merging in the great ocean all efforts at the local levels lead to the realisation of
global vision of asafe and secure cnvironment for all,

Nations world over have done pretty little for our environment so far except conduct of
several meetings and seminars al international level with no concrete and positive outcome and by
the present trend it will likely to be very similar in the days ahead. Unless people at local and
community level take initiative .environmental degradation will continue to make its impact felt in
different ways at the universal level. In the absence of genuine and wholehearted measures
environmental problems threaten to reach irreversible stage. Hence there is an urgent need to
evolve local mission for suceessiul global vision of environmental protection. This paper modestly
puts forward an array of measures as local mission for environmental protection while emphasising

the positive role that these measures at the local level can play in meeting the challenges effectively

at the global level.

CAUSES OF ENVIRONMENTAL POLLUTION

“Any use ol natural resources at a rate higher than nature’s capacity to restore itself can
result in pollution of air. water and land™ we process, consume and throw away a high volume of
material resources at a very high rate, and the nature's own rate of re-absorbing these resources back
intoits structure and  cffectively neutralizing them is much slower than our rates of
productions/consumption. So it is not just the concepts of production and consumption but excessive
production and consumption which are the major contributors to man-caused pollution. Besides this
.it is not only excessive production but also inefficient and dirty methods of production which
become sources of environmentul pollution. Added to this. excessive consumption, careless and

thoughtless disposal of post-consumption waste resources which would also cause environmental

.

pollution.

Although pollution had been known to exist since long it had seen the growth of truly global

proportions only since the onset of the industrial revolution during 19™ century. The industrial

revolution brought with it technological progress such as discovery of oil and its virtually universal
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differen mdustries Fehnological progress tacilitated by super eiticiency of capitalise
Y - .
business practice shad largely become one of the maim causes of serious depletion and degradation of

natural resources

Pollutants released from various sources affect directly or indirectly people and their !

environment. Pollutants emitted liom different sources are transported, dispersed or depasited by

Meteorological and topographical conditions. Dispersion of pollutants in the attiosphere takes pla

due to mean air flow that transports the pollutants downwind and turbulent vel ity fluctuations that

disperse the pollutants in all directions. Environmental pollution is problem both in develuped and

dc\'cloping countries., Unimaginable and unmanageable population growth and urbanisation are the

major factors which have placed creater demand on the planet and compelled 1o stretch the use of

natural resources 1o the maximum.

Simply says the main causes of Environmental pollution:

I.Increasing of population and decreasing of natural resources
2 Deforestation

3.Industrilisation

4.Urbanisation

5.Formation of roads

6.Construction of Dams, Rivers

7.Increasing of radiation

HEALTH IMPACTS OF ENVIRONMENTAL POLLUTION

All types pollution such as air, water and soil pollution have an impact on the health of

human beings. Pollution causes not only physical disabilities but also psychological and behayioural

disorders in people. Environmental pollution can effect public health in many wars and human

beings are affected by it in different wa s. Some individuals are much more sensitiy ¢ o pollutans
£ Y I

than are others. Young children and clderly people often suffer more from the cttects of pollution

People with health problems such as asthma. heart and lung disease may also sutler more when the

air 1s polluted. Similarly water-pollution, soil-pollution and environmental pollution related diseases

also cause severe health hazards, at times proving to be fatal in nature,

REMEDIES TO ENVIRONMENTAL PROTECTION

There is a need 1o search for remedies to reduce the impact of effects of em wonmental pollution

—
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Lo Fistotall factoties, mdustiies, business houses, hospitals, municipal authorities etc., made to
strietly tollow the rales 1o contain environmental pollution caused as a result of their
acthivilies,

S Albmdustiies must tollow safe and scientific methods of disposing the waste material,

3 Industries that pollute environment shall be closed down.

4. Use of manur istead of chemical fertilizers has to be encouraged.

S0OA forestation and planting ofsaplings in urban and rural areas will help to restore the levels
of oxygen in our atmosphere and also prevent several natural hazards.

0. Bieycles(Llectie) can be used for short distances instead of fuel vachicles.

Promotion of renewable cnergy sources

8. A torestation and wasteland development

9. Economic reforms. subsidy removal and joint ventures in capital gains

10. Governments of various countries should give priority to programmes aimed at controlling
environmental pollution.

Successive UN. Conferences have drawn attention to the environmental problem and the need
for global action They also urged the industrialized countries to considerably reduce the emission of
polluting gases by end of 20" century (Needless to mention that the survival and well-being of

nations would depend on sustainable development.

BEYOND SLOGAN CAMPAIGN

Pollution is the result of activities at the global level and nations may be required to
implement international agreements that address current pollution practices. As environmental
problems become global in scope, international cooperation is needed to solve them. International
and regional oreanizations may play a key role in developing a consensus on what types of collective
action should be pursued .Although the role of international organizations is extremely important,
one should not foreet that environmental problems require action at the national and local levels also.

Moreover, the efforts so far put in have not proceeded beyond slogan campaigns to practical
implementation. Of late there has been much campaigning and sloganeering in respect of
covironmental protection. Many scminars, symposia, conferences ete., have been con!itutousl_\ held
and many environmental-related issues have been discussed but the results are hardly encouraging
An honest introspection by everyone connected with and concerned for environmental protection is

the need of the hour. The revelation of such introspection could be that we are struck up too long at
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slogan campaign, There is un urgent need 1o come out ol it and proceed wwards umplementation of

what we canipaign for,

PARTICIPATION OF PEOPLE

People’s participation should be viewed as most important wd active process in which
people take initiatives and action that is stimulated by their own thinking and deliberation and whicl
they cun effectively influence. Participation is therefore more than an instrument of implementing /1
projects related to environmental protection. It is development approach which recognizes the need
to involve all the sections of the papulation in the design and implementation ol policies concerning
their well-being. While participatory approaches have been successlul i many countries at
stimulating selp-help activities al the local level, they can and shoukd also be followed i the desicn,
implementation and evaluation ol hirge seale projects, .
Increased public environmental wwireness especially among the younger vencration, is the need o
the hour, so that they take tlic lead to ensure a pollution free envitommnent through active
participation. The process and programmes for protection of environment can unly be successtul in
full measure with the participation of the people at local level as a mission which ultimately

transforms into a global vision of viivironmental protection,

“Nature fulfils our Needs, but not Creeds™--Mahatina Guandhi
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“cology and Environmental Science: An Empirical Study

K.Chandra Mohan, Lecturer in Zoology, Dept. of Zoology '
SML Govi. Degree College, Yemmiganur, Kurnool dist., Andhra Pradesh, India

STRACT:

Ecology is the branch of biology that deals with the relationships of
.anisms to one another and to their physical surroundings or immediate environment. It
Is with the interactions between organisms and their natural habitats. We (humans) are
o a part of the ecosystem and dependent on it for our survival because we 100 are after
just one more species on this planet earth. The Environment is our basic life support
tem which provides the air for breathing, the water for drinking, the food for eating and
land for « living. It is collectively portrayed all the external forces and conditions,
ich influences the life, nature, growth and maturity of living organism, whereas
ology’ is the scientific analysis and study of interactions among organisms and their
ironment. Environmental science is an interdisciplinary academic field that integrates
sical, biological and information sciences (including ecology, biology, physics,
‘mistry, plant science, zoology, mineralogy, oceanography, limnology, soil science,
logy and physical geography (geodesy), and atmospheric science) to the study of the
ironment, and the solution of environmental problems. This paper gives an empirical
Ay on the ecology and environmental science.

words:  Ecology, Natural habitats, Ecosystem, Environmental science, Mineralogy,
Limnology

RODUCTION:

Ecology is essentially an interdisciplinary field incorporating biology,
graphy and geoscience (carth science). Ecology means study of biota, its surrounding
ironment and their interactions amongst themselves as well as their physical surroundings.
- term ecology ("Okologic") was coined in 1866 by the German Zoologist, Emst Haeckel
34-1919). It was derived in 19th century from the Greek word “Okologie” meaning:
a¢, "house". or "environment"; -logie, "study of”. An organism's environment is made up
he living or biotic, and non-living or abiotic components such as Sunlight, Temperature,
cipitation, Water or moisture (Humidity), Soil or water chemistry (e.g., P, NH4+) etc.,

Principle Steps of Ecology:

Reception of energy

Manufacture of organic food by producers
Consumption of organic matter by consumers
Decomposition to organic compounds

Transformation of these compounds into suitable compounds
for the nutrition of the producers

VYNV YN

Ernst Jlzeckel gave the following statement originally in German language, which
s; “By occology we understand the science of economy of the domestic affairs of
«anisms. It enguires into the whole relation of animals with their inorganic and organic
-oundings, and above all their friendly and hostile relations with such animals and plants
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ted contact with or in short with all the j,

vol
as the condition of the struggle for existence o

they come into directed or indirec
terdependen. ¢ that Darwin desi gnated
importance of transfers of materials and/or e

i . : "
ctween similar or different organisms and their .cnvllronmcnll. T-hcllcrm CCOSYStem" yy
ined by British ccologist Arthur Tansley. A habitat is an ecological or environmentg) arez
t is inhabited by a particular species of animal, plant, or other types of organisms, ;.

wde up of physical factors as well as biotic factors.

Ecosystem emphasises on the

Fig.1. Components of Environment [source: Google images]

An ecosystem has four fundamental functions is given by

* Productivity
Decomposition
» Energy flow
+ Nutrient cycle

-
. e

o~

o

The transfer of energy in an ecosystem, called food chain that is always vertically
ipward and generally follow the 10% mobilisation rule through a series of organisms broadly
“lassified as follows:

> Producers/ Autotrophs
» Consumers/ Heteorotrophs
» Decomposers.

Producers are generally green plants or other simple creatures, which form complex
rganic compounds from simple physical abiotic components that is provided as nutrient and
iergy for next trophic level, consumers / heteorotrophs and finally decomposed P)’
ccomposers like bacleria, fungi elc and drawn back to the physical environment again
completing the nutrient cycle.

Food chains are normally of three types three types, they are

» Grazing food chain: Nutritions flow from green plants to decomposers
through consumers,

» Deteritus food chain: Dead and decay organisms are primary SOurees
sustaining micro-organism for predators finally decomposers

and
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» Parasitic food chain: Nutrition flows without consumption of the source
level ie.. smaller organisms live on bigger organism without harming
them (bed bug, leech, ereepers, ete.)

A complex food chain includes many inter-related trophic levels, is called a food web
., which food or energy relationship between organisms of different trophic levels follows a
; finite pattern and graphically represented as ecological pyramid.
L

Ecological Pyramids are of three types:

» Pyramid ol number
» Pyramid of biomass
» Pyramid of energy

cergy Pyramid Pyramid of Numbers
;:E\Eu?lhc relatve amount of Shows lhe relative -
energy availabie at each trophic number of individual i
jevel. Organisms use about 10 organisms at each / =
pem‘;lfgf e gy N1 Thed vl (ontamen trophic level. P
ne ” . Bocend level couvens
I‘:‘[e ;?m“es :::- - & f ‘\'0\ rt:-::fm
The restis lost = :
as heat. RS

Blomass Pyramid

Represents the amount

Inving or amlc r;\alt_er"l! au::h‘-

trophic level. Typically, the
reatest biomass is n?the
ase of the pyramid.

Fig. 2. Ecological Pyramids [source: Google images]

Pyramid of energy is always upright where as Pyramid of biomass an.d Pyramid of
rumber may be inverted or irregular in some cases like Open Ocean ete. Tropical evergreen
{ rest and coral reef ecosystems are the most productive and most diverse ecosystems on
| urth. Biomes are the world's major communities, classified according to the predominant
\ cgetation and characterised by adaptation of organism to that particular environment.

Five major biomes are as follows:

Aquatic
Deserts

FForests
Grasslands
Tundra biomes

VvVVvvVYVY

I'COLOGICAL HIERARCHY:

The different levels and important terms of ecological organization are given as
shown in fig.3. Individual organism is the basic unit of ecological hierarchy, being a distinct
I ving, entily, continuously exchanging materials and information with its immediate
¢ wvironment and carrying out all life processes in its body, completely separate from other
i.Jdividuals. But constituents of an individual fail to survive alone.
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1 pwlation inhabiting in different geographical areas may fo
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of individuals of the same specics living together in a Commay

study of populations is called Demography. It deals witl

population growth, population distribution pqy

lerm

f population growth rate. Organisms frop, -
rm several other populationg.

¥ Local population: 1t refers to the different populations of the same kind of an

orgm

l'cotype:

usm,

venctically adapted to their specific environment.

It relers to the members of a local population which may be

Demes: It refers to sub-groups of a population in any given geographical area

livine in close interact with each other and mainly breeds among themselyes,

Community or Biotic Community is a group of populations of different species,
v ich live in a particular arca. Populations do not exist in isolation. They interact with each
¢ ver through muwalism, predation, competition elc. and form communities. These

i ‘eractions regulate diversity and population growth.

P
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Lig.d. Levels of Ecological Organization fsource: Google images]

) oossatem s a fundamental unit of ecology consisting of biological community and
it~ physical environment both interacting resulting in exchange of both materials and enerey:
11~ beio: the most dynamic of all levels. Landscape is a unit of land distinguished by 8
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acal Bovndary and '““"“_1! patches of different ecosystems, Biome is a large regional unit
imited by aspecitie elimatie zone, having o particular major vegetation zone and its
Cociated fauma e tundra desert, temperate deciduous forest, tropical rain forest, occan.

liosphiere is biologically inhabited part of earth along with its physical environment
istic o fower atmosphere, land and water bodies. It includes all ccosystems of this earth
| then :|11w't'-.:laumnships.

L= ]

ABITAT VS ECOSYSTEM:

—

ILabitat and ccosystem are two dilferent components of ecology, but both those are
ond in one place An ecosystem contains many habitats, but it is the basic, dynamic and
¢ onler natural, functional ecological unit of living organism and their environment. An
¢ v arca inhabited by a particular species of living organism is known as the habitat.
1 = renn tpically refers 1o the natural environmental zone in which the organism lives or the
po~ieal cavionment that surrounds a species population, where it can find food, shelter,
p o oocton and mates for reproduction.,

o
Tropioal Roinforert Watlands

Fig.d. Different Types of Habitats [source: Google images]

! i made up of physical factors such as soil, moisture, range of temperature, and
it ot ws well as biotic factors such as the availability of food and the presence or absence

o sred ors Henee habitat is a physical Jocation where an organism or a community of
¢ oo hives wiile niche on the other hand is that specific position of an organism resides
B Cuisunily ecosystem

CUNCLUSION:

Pooloey i an interdisciplinary field of science, originating from biology and is
i et sdwath varied fields even apart from science. It is an ever - evolving discipline with
f mplications. Our planet Earth is the biggest ecosystem of the entire universe. Itis a
- ate but ecosystems have been destroyed and vanished by man-made activities like
o urbanization and patural activities like floods, storms, fires or volcanic
¢ ¢ bovironmental science came alive as a substantive, active ficld of scientific
i Condriven by Need for a multi-disciplinary approach to analyze complex
¢ - onental problems and prowing public awareness of a need for action in addressing
¢ o catan problems. The survival of any organism (from the largest animals to bacteria
i ‘octhe human eye), depends on its interaction with the environment; therefore, the

-~ —
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dv ot ceology is of prime importance (o the protection and survival of life on

nab
Cent 1 oowell as inexploring the possibilities of life in outer space (currently at Mars).
ILNChS
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Discerning precipitating Clouds for Bright band
characterization
over Kadapa, Semi-arid regions of India
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snﬁpaﬂment of Physics,Yogi Vemana University, Kadapa, Andhra Pradesh, India

i A Micro Rain Radar (MRR) and a PARSIVEL Disdrometer have been operated at a semi-arid-region,
Kadapa (8.5° N, 76.9°E). The rain Drop Size Distribution (DSD) from the MRR has been evaluated using
disdrometer data and found agreement. Rainfall data from bhoth these instruments have also heen evamated
using a manual rain gauge. The DSD and the integral rain parameters up to an altitude of 6400 m with a
height resolution of 200 m, and also the signature of radar bright band are obtained from the MRR. The radar
Bright Band signature, which is an indication of freezing height, is validated using GPS sonde over Kadapa
and the Wyoming radiosonde data. The whole precipitating cloud events from from January 2010 to
December 2015 were separaied in io Brighi Band (BB, Straiiform Ciouds) during South West IMonsoon
(SWM) and North East Monsoon (NEM). Since the radar BB signature is an indication of rain originated
from stratiform (convective) clouds, and along with the corresponding simultaneous distinct slope of the Z-R
relation gives a novel clear-cut conjunctive methodology for the classification of tropical precipitating
clouds in to stratiform or convective using a low-cost Ku-band Radar.

Key Words: Rain microstructure; stratiform; convective rain; micro rain radar: bright band signature;
Tropical semi-arid region, Rainrate, Radar Reflectivity, Raindrop Concentration.

1. - Introduction:

Knowledge of attenuation by the melting layer will be crucial in order to estimate rainfall using short
wavelength space bome radars. Hence, characteristics of the melting layer are not only important for

understanding the microphysical processes involved in rainfall mechanism but also necessary for rain

@YYV e w -

retrieval algorithms used for the present and future space-borne rain radars such as Tropical Rainfall

Measuring Mission (TRMM) precipitating radar (PR) and Global Precipitation Mission (GPM). With the
3 Tropical Rainfall Measuring Mission (TRMM) satellite, more data about the melting layer have been
D availabie in tropics. Thurai et al. (2003) show that there is a significant variarion of meiting iayer height with
P the latitude.
3 Information about melting layer height and thickness in tropical regions, especially in the semi-arid
4 region of India, has been particularly sparse due to the lack of experimentai data. in the present study, BBH
3 measurements are made with a ground based high resolution vertically profiling Micro Rain Radar (MRR).

However, these measurements will allow us to derive the dependence of bright band characteristics on
IJRAR18J1670 | International Journal of Research and Analytical Reviews (JRAR) www.ijrar.org | 103
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precipit

ation type and intensity. This paper also examines the long-term bright band characteristics during

SWand NE monsoon regimes and its variations over Kadapa,

4 Measuremenis Techniques and Data-base:

The photograph of the observational site with above mentioned instruments is shown in figure 1

Ar— § b Wmn, o
|

Barvivel Laser Duacrometer Automatiz ¥ ner Stavan Mcrs Raim Radar

Fig.1: Photograph showing Atmospheric Laboratory at Yogi Vemana University, Kadapa. Ground-based
PARSIVEL Disdrometer (PSD), AWS, Micro Rain Radar (MRR) and Lightning Sensor (LS).
(Inset shows photograph of PSD, AWS, MRR and LS).

666ddddddddddddiddddddd

=3 According India Meteorological Department, the seasons are classified as premonsoon (March, April and
=3 May), summer/southwest (S-W) monsoon (June, July, August and September), north-east (N-E)/post-
~-$ monsoon (October, November and early December) and winter (late December, January and February).

2.1. Micro Rain Radar System Description:

¢ 4

The droplet number concentration in each drop-diameter bin is derived from the backscattered

L i S-Sy P, | B e Yo tea - alelo o i S, R e i e o 1
miensity iin each corresponding frequency bin. In this procedure the relation between terminal falliing

-5
-9

velocity and drop size is exploited. Since the backscatter cross section of rain drops increases with the sixth
power of the droplet diameter, if the diameter is small compared to the wavelength (Rayleigh scattering), a

= high frequency is useful in order to increase the sensitivity with respect to small drops. MRR uses a
=39 frequency modulated Gunn-diode-oscillator with integrated mixing diode while conventional weather radar

= uses the pulse radar mode. Thus a MRR can measure hydrometeors particle size distributions. The retrieval
S ) of range resoived Doppier specira foliows the method described by Strauch (1976). The derivation of the

. G 3 ; . . a .
rain drop size distribution and the integral rain parameters is briefly explained be
—

power received hy the radar (in engineering units )is given hy
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=3

|
(¥ Scanned with OKEN Scanner



0201
—ZD1BLIRAR January 2019, Voluma 6, Iasuo 1 wwwjrar.org (155N 2340-1260, P- ISSN 2349.6138)

Py L) -
,‘ '\h -\f,, '

Where Al is the range(height) resolution, 1 s the number of range pates, C(r) is a calibration function
containing radar specific parameters. n(fh) Afpy is the spectral reflectivity density i.e., backseattering serose
section per volume ang her frequency. Al is the frequency resolution of the 2nd T, The number of drops
that are measured pg a function of diameter represents the drop size distribution To derive DSD from the
spectral reflectivity density, the relationship between terminal fall velocity (v) and drop diameter (D) is used
(Atlas ¢t al., 1973). The derivation of the rain drop size distribution and the integral rain parameters is

briefly explained below, The precipitation particle size distribution N(D) is given by

N(D)=nfn)a(b) (2)

where D is drop diameter, o(1) is the back scattering cross-section and n (1) is the spectral reflectivity as a

function of D, It will provide vertical structure of the radar reflectivity (Z in dBZ), liquid water content

(LWC in g/m3 ), rain rate (RR in mm/h) and fall velocity (w in m/s).

(i) Radar Reflectivity (2)

ifthe precipitation particles are siiall coiiipared with the radai wavelength (Rayleigh approximation),
Z is calculated on the basis of DSD. Given the drop-size distribution of a sample of rain, the radar
reflectivity factor may be computed by the sum of the sixth moment of the diameters of all the drops

contained in a unit volume of space, or the reflectivity factor Z may be written as:

Z=[NDtap ... (3)
o

A bright band (BB) can be observed for some of the precipitating events with this radar reflectivity derived

OOOGOOQ(JOQ(JUUUV

from MRR - this is a region just below the 0°C level, where snow melts into rain causing stronger

reflectivity than snow above of rain below. Reflectivity profiles were also used for each case to help classify
D anevent as mainly stratiform or convective.

)

S (i) Liquid water content (LW()

y LWC is the (otal volume of all droplets with the density of water (pw), divided by the scaltering
5 volume, and is proportional to the third moment of the DSD. 1t can he calculated using®
3 . .. (4)
- LWC = p, = [N(D)D'dD
3 "
7 (i)  Characteristic Jalling velocity (W)
=

At vertical incidence, the fall velocity can be determined with the Doppler shift. Frictional force
-9 acting upon a falling drop increases proportionally to ite surfa

-

ce, but gravitational force increaces
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Proportionally wirh v '
Y With volime. In the ntmosphere, larger draplets (all faster than small droplets Therefore,

from the D
anie it " "
Ppler spectrum, number ol droplets of any volome (the DS and fall velocities can be

determined ng

We :,{I'ﬂ 1l /j' Iy (%)

(iv) Rainrate;
I'he difterential tain rate (), is cqual 1o the volume of the differential droplet number density (n/6)
3 1 . . . .
NDD" multiplied by the terminal falling velocity v(12). From this product the rain rate is obtained by
mtegration over the drop size (AMETER, 2005);

v \
RR = [N e pyan . (6)

ccecececececééé

) 2.2. Parsivel and Rain Gauge System Description

N The Parsivel is a ground-based optical disdrometer which can measure the fall speed and size of
N precipitation particles up 1o about 26 mm at 32 bin sizes. The bin size is not uniform and ranges from 0.125
10 3 mm (increase as raindrop sizes increase). The first and the second bins are normally omitted from
processing due to low signal to noise ratio (Atlas et al., 1983; Marzuki et al., 2013; Jayalakshmi and Krishna
Reddy, 2014). Therefore, the range of particle sizes that can be anaiyzed spans from 0.3 10 26 mm in
diameter. In this study, we used one-minute interval of DSD during 2014 with the raindrop diameter ranging

from 0.3 mm to 10 mm and R > 0.1 mm/h.

P U U G Y

Another instrument which is used to evaluate the performance of MRR is a Manual Rain Gauge
(MRG). The MRG data are used to evaluate daily rainfall obtained by the MRR and PSD (not shown in this

paper).
The measurement of PARSIVEL Disdrometer instrument is done by assuming the hydrometeors as

A ¥ R

oblatc spheroids with a pre-assumcd rclationship between drop axis ration and drop diamcter. The output
data contain a 32 by 32 matrix, of size versus velocity values. Complete details of measurement technique,
along with the assumptions made in determining the size and velocity of hydrometeors is given by Loffler-
Mang and Joss, (2000),

The number concentration of the raindrops is given by the following equation

A R B .

32
N(D,) = Z———L (7)
| £yA- Bt V;.D,

-

) Where nijis the total number of raindrops
A is the measuring area of the laser beam (cm?)
At is the sampling time in seconds

: Vj is the measured fall velocity of raindrops in m/s

) D, raindrop diameter
)
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F i . : _ ‘
rom the obtained value of N(D) and V; the rainrate and radar reflectivity factor can be obtained as given

below
2

= - 6n

Rafall rate (n mm/h R = iﬁizzvi N(D,) D{ AD )
i=1j=1

a2
Z= ) N(D,) Df AD,
Radar reflectivity factor (in dBz) '~

th 6 i
The n" order moment of the drop size distributions is expressed as

Dmax
M, =f D" N(D)dD

Dmin

R A S (S | | B " th ooy 1
wiete 0—> 10r 3" moment, 4 or 4" wowent aid O 101

. (8)

(9

... (10)

' [JPTIE R e 1 .
for 6" moment of the size disttibution. The niass-

weighted mean diameter Dy, (mm), shape parameter 4 and slope parameter A (mm™) are obtained from the

3" 4% and 6% moments of the size distribution as

kL)
M,
D= —
M,
ha alane naramatar - A (rnm‘]\ ic orivan hy
4 Ak HIUHU t}‘-l.l L ] s "ll.].lll "J A bl ¥ was UJ
+4)M
- (P ) 3 (12)
M,
Where p is the shape parameter without dimensions and is given by
(116-8)+ JG(G+ 8)
H= 2(1—6) . (13)
Where G is
M3
G= =5
M3 Mg
The normalized intercept parameter N, (mm™' m?) defined by Bringi et al.,(2003) is given by
4* [10°w . (14)
e = o ( D, )
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Where p. ") repros L : ,
Mhere pa (1.0 p/m' represents the density of water and W (g/m") represents the liquid water content for the

corresponding size distribution.

W=(n/6) pw *Ms . (15)

3. Comparison of MRR with Parsivel and Rain auge

The instruments (MRR, PSD & MRG) used in the present study are compared with each other for
their validation. Time serics of radar reflectivity (Z) and rain rate (RR) of Parsiveldisdrometer (PSD) and
300-m observations of Micro Rain Radar (MRR) are given in figure 2. and their corresponding scatter plots
are depicted in figure 3. Also shown in the figure is where all the points would ling up if the PSD and MRR
measurements agreed perfectly. It can be seen that the MRR generally underestimates rainfall rate and
overestimates in others. The linear regression results show that the slope of the bestfit line is somewhat
larger than unity (1.13 for iaiufali taie). The underestimation of rain rate i the MRR may be dug io ine
considerable rain attenuation at high rain rates. The truncation of large sized drops may also result in the

underestimation of rainfall. For these studies, it is evident that MRR and PSD can be used for estimation of

Rain Drop Size Distribution parameters,
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Figure 2:Time series comparison of radar reflectivity (Z, dBZ) and rainrate(RR,mm’h) obtained from
Parsiveldisdrometer(PD) and Micro Rain Radar (MRR).
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Figd : Time-he . .
! :‘.‘ he :.xjhr Cross section of (a) l-min main rate, mm-hr and (h) Radar reflectivity observed by the
h:nn al beam of the Gadanki LAWP on 17 and 18 May 1999, (c) The 1-min disdrometer-derived
h‘.’;_" diameter, mm and (d) Time servies of ram rate and reflectivity from 03:55 hies to 0900 hrs,
In Figure 3(a), C, M, and S indicate convective, mixed, and stratiform cloud types, respectively

Previous studies have usually categorized precipitation into stratiform and convective types based on
the rainfall intensity and variation measured by surface disdrometers (Tokay and Short, 1996; Testud et
al., 2001; Bringi et al., 2003: Chen et al., 2013) A few researchers suggested a third fype of precipitation
(named mixed precipitation) based on data from the vertically pointing radar observations, which are
characterized by low cloud top (below 0°C isotherm) and weak rainfall rate (Fabry and

Zawadzki, 1995; Chakravarny and - Ra),2013). However, mixed rainfall has generally been ignored or

recognized as stratiform rain by surface disdrometer-based classification schemes.

In this study, three types of precipitation, including stratiform, convective, and mixed, are defined by
combining the rainfall intensity and the vertical structure of radar reflectivity measured by the MRR AND
PSD. Figure 4 presents an example of the measured vertical profile of reflectivity and the time series of the

DSDs using the MRR and the PSD from 0030 to 0815 LT 26" October 2010. The convective, stratiform,

and mixed categories are indicated by ‘c’, ‘s’, and ‘m’, respectively, on the top of Figure 3a. The feature of

the mixed rain, as shown in Figure 4, has a notable difference compared to the convective and stratiform
in, Whils the brizht band is a marked feature of stratiform precipitation, the top of radar echo of mixed rain
is too low to reach the melting laver, (Cha et al., 2009). The corresponding DSDs of this mixed rain have a
relatively small maximum diameter and high concentration of raindrops with small diameters, indicating

distinctions among the microphysical processes of the three precipitation types.

5. Long-term Bright Band Characteristics:

The informaiion regarding meliing fayer or brighi band and iis height and ihickness ae viiaiiy
important to both remote sensing and radiowave communications research because it can lead to the total
rain-cell height and the impact of melting particles. As active devices, radars, especially, Micro Rain Radar
(MRR) have the potentiai 10 study the microphysicai properties of the precipitating ciouds (Das , ¢ al.,
2011: Hari Kumar et al., 2012; Adirosi,et al. 2015: Marzuki et al., 2016; Jash et al., 2019). From the
aforesaid MRR research studies it is observed that the melting layer gives rise fo bright band signatures,

which are caused by a high concentration of particles of high index of refraction arising from the melting

snow, with the additional factor of non-spherical shapes. Bright band height (BBH) is the altitude of

maximum radar reflectivity in the melting layer (White et al. 2002; Zawadzkiet al. 2005).

(¥ Scanned with OKEN Scanner



www 2019, Voluma 6, Issue 1 www.|jrar.org (E-ISSN 2348-1269, P- IBSN 2349-6138)

6400

6400 e —— T )
o 3600
comiss 4800
E 4000 s
{ s .5 3200
3 e J 2400
| 1600
s 00|
0
0
§400 -
S600 5600
4800 : : 4800 ‘..'-
7 4000} . Tione ' ‘ ]
£ : ] | = ; NN
E 7 1 1) ST SR TSRS | ISR i e ~3400 :‘:
800 800 J,:
1 |
0005 01 015 02 025

Liquid water content (g!m’)

Fall velocity (m/s)

S : : - ’ i howing Bright Band
Fig. 3. Vertical profiles spectrum of different rain paramelers obtained by MRR showir
(NBB) regions of rain event at 16:55-17:20 GMT LT on 26th October 2010 (a) rain rate, (b) Radar

reflectivity profile (c) fall velocity and (d) Liquid water content.

Figure 5 shows the Vertical profiles spectrum of different rain parameters obtained by MRR showing
Bright Band (BB) regions of rain event at 16:55-17:20 GMT LT on 26th October 2010 (a) rain rate, (b)

Radar reflectivity profile (c) fall velocity and (d) Liquid water content. Presence of bright band in the

reflectivity Vs height piot indicate the meiting layer because there is a change in the dieiectric constant in the

4 H . jumber T 1- ~F raflantiznter 1o nnt oha rhan
area o ing layer height which will change the reflectivity. The peak of reflectivity is not sharp wieh

compared to rain rate plot so; the rain rate will be effective in measuring the height of the melting layer
(Thurai et al., 2003). In other words it can be even identified from the rain rate plot. There will be a peak in
the rain rate Vs height plot if there is a melting layer. The height corresponding to the peak is considered as
height of melting layer. The height corresponding to the starting of the peak is the bottom of melting layer

and the height where the peak ends corresponds to the top of melting layer and their difference gives the

thickness of melting layer (Das et al., 2011).
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Fig. 6. Melting layer height calculated from Radiosonde and observed from MRR. Variation of Melting
layer with respect to various months. (Jan. 2010 to Dec.2015)
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The Fig. 6 shows the variation in the height of melting layer at SARC, Kadapa in the tropical semi-arid

.region for the time period of Jan, 2010- December 2015, The height of melting layer varies monthly with a

drastic change. The height of melting layer is high in the month of May when compared to the NEM because

most of the ramn events occurred with lower heights of melting layer, [here 1s presence of melting layer

Al o o . . \ . g . .
NEM (November, December) becausc of fog that is predominant in this scason. The height of mclting layer

is directly proportional to the temperatures of the region. Local climate and latitude dependency affect the
height of the melting layer.

-
0 Summary and Conclusions

In this paper, for the first time, measurements from ground-based disdrometer and vertically pointing
Micre Rain Radar are utilized to improve characterization of monsocn startiform precipitation in semi-arid
region of India. Combining the rainfall intensity and the vertical structure of radar reflectivity. convective,
stratiform, and mixed rain types are identified, and their DSDs and vertical structures are further compared

among different precipitation periods (during SW and NE monsoon).

From the results of the height of melting layer it can be understood that the height of the melting
layer is varying monthly that means while measuring the aftenuation of any system considering monthly
height of melting layer may lead to errors because there are huge changes in the height of the melting layer.
The rainfall is heavy in the in the period between October and early December. So, it is clear that the regions
receives have amount of rainfall from the retreating (North-east) monsoon and the cyclones. The height of
the melting layer also changes because of the environmental conditions like cyclones or depressions. From
the results of drop size distributions it can be understood that the liquid water drops distribution varies with
amount of rainfall (heavy/low) and the attenuations of signal is caused by the scattering and absorption of

electromagnetic signal by the rain drops.
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A
study on Vertical Structure of Marine Boundary Layer over Pacific Ocean

; . R.Madhuri'? and T.Subba Rao'
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Abstract:

Atmosl:::;ii:rzbcmwmg out research at I.’alau Islfmds focusing on the Pacific Area Long-term
Ee e fc servation for .y_:.ldc.rstandmg of climate changc (PALAU) project to understand
B o 1sm of C]Olld—prt':mpltatwll processes, land-atmosphere and air-sea interactions over

water pool, focusing on seasonal and intra-seasonal variations. We installed several
ground based remote sensors at Peleliu and Aimeliik experimental sites in the Palau. For the
present study, Wind Profiler Radar (WPR) is utilized for understanding of the marine boundary
la?ier (MBL) evolution, diurnal and seasonal variation of precipitating cloud systems associated
with eas‘tcrly and westerly monsoon. In the present study, long-term (four year) observations of
the marine boundary layer height using wind profiler radar are utilized to estimate ventilation
c-oef.ﬁciem, a critical parameter in determining air pollution concentration near the surface which
signifies the ability for natural ventilation of air over Palau in Tropical Western Pacific Ocean
during the period from April 2003 to March 2007. In addition, MBL observations revealed that

well-distinguishable features during westerly, easterly and transition period.

Key Words: Marine atmospheric boundary layer (MABL) ; Wind profiling radar;

1. Introduction:

The dynamics of the Marine Boundary Layer (MABL) is a complex problem involving
oceanic and atmospheric processes as well as interactions at the air-sea interface. Progress
al understanding of the MABL has been hampered not only by
e often nonlinear processes and interactions but also by the
ental programs at sea. Furthermore, the role of intermittent and

ing to be addressed, and a better understanding of these

towards improving the theoretic
the difficulty of modeling thes
difficulty of carrying out experim

directional processes is now beginn
processes is viewed as critical in determining air-sea fluxes of momentum, heat, and moisture.
Due to lack of direct measurements of boundary layer height and of suitable measurements that
could be used to estimate it ', the boundary layer height is less common in the climatological
literature. This problem may be partially remedied through analysis of new data sources like
observations by radio occultation measurements from global navigational satellite systems 3,
aerosol observations from satellites *, Lidar® and Sodar®. Other types ofo bservations, including

i
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Wind-profiling and boundary Inyer Radar * *and Cellometer "have been used to estimate
boundary Inyer height.During the past one decnde Doppler wind radar profilers (WPR) that
operate near 1 GHz have been use in boundary layer dynamics and precipitation resenrch, The
advantage of this WPR is 1o measure directly the verticul wind component within a convective

envir g
onment, The WPR have been used extensively in numerous field campaigns during the past

one t , — : o o
¢ decade®, WPR obgervations yield timo height crosssections of equivalent reflectivity,

Doppler velocity and spectral width that illustrate the evolution of boundary layer and

precipitating clouds systems.

2. Location, Data Sources and Measurcments Technlques

Institute of Observational Rescarch for Global Change has been conducted the

observational project PALAU (Pacific Area Long-term Atmospheric observation for the
Understanding of climate change ) over Peleliu Island (7.05°N, 134.27 °E) and Aimeliik state of

Babeldaob Island (7.45° N, 134.47° E) of Republic of Palau (Fig. 1). National weather service

(NWS) which is confided by National Oceanic and Atmospheric Administration (NOAA) is

located at Koror (7.33°N, 134.48°E) the capital of Palau. At Aimeliik Observatory, Wind profiler

radar (WPR) with Radio acoustic sounding system, Impact type disdrometer, Micro Rain Radar,

Ceilometer, Microwave Radiometer and Automatic Weather Station (AWS), Ceilometer are

installed and continuous gathering data. Aimeliik is located in the high island of Babeldaob [in

the Palau (508 Sq. km) archipelago], which is one of the largest islands in the western Pacific

Ocean, Babeldaoblsland is partly elevated lime
island varies from the mangrove swamps of the coast, with trees often from 10-16 meters high;
to the savannah type grasslands of the near interior which support palms and pandanus, and the
densely forested valleys further inland.

For the present study, four years data from 01 April 2003 to 31 March 2007 has been
utilized. The upper range of these profiles typically reaches 500~1000 m above ground. During

the observational period, no availability of the data for several days was mainly due to external
ere weather hazards. For detailed WPR description,

stone and partly volcanic. The vegetation in this

power failure, system maintenance, and sev
Reddy et al.”.Upper air sounding is carried out by

data collection and operation strategy, refer to
ch is located about 10 km south of Aimeliik

Koror National Weather Service (NWS) whi

(¥ Scanned with OKEN Scanner



pnopo Suneydioaid-uou pue Suneydmoard ginoxy saqyoid uonoul [EORISA amseam A[oaJip

0} Kiqe onbron 3y} S19YJO Tepel 1ayjosd puIp “BIEp SpUOSOIpEY pue Iepet
A 9y Ul SuoneLeA Jeak Inoj pazA[eue am ‘Apms juasaxd ay) Jog

1aqyoxd puim Fuisn

nefed J9A0 1YSIoY

Ap1an2afas aopoa wof paatiap 1y S1ay T paSviaan L1anoy a4} spuasaidas

‘nopog 4240£007 ANL w70 SurNp Apayaagfo4 avppa fo apfoad 1yS1ay sull] 7 ‘81

aul] pros Y[

Y31y TN JO UonNIoAY ¢

upaa() 21fiong u1 ‘Spu|s[ nojvd 4240 Aro1paiasqQ Yty fo uoi

spoIad [EUONBAIISGO PAISUANL FULIND SMN A &q pasuajay Suooq|uq ¢

10 7 [RUONIPPY ‘D.LN 00T Pu® 0000 punou '’ Aup v 221A\) payaunuy s SU00 g K1ojueasasqo

(¥ Scanned with OKEN Scanner



:]i:::l::(::i;:‘:::u::]m) lSn wind plm‘l'ilcfr rudars can be used to determine the MBL height
g }(_J;zl:;( non-prccmlmung.cvcnls. As an example, time height profile of
I 1: l U!Y 2003 (non-precipitating event) is shown in Fig, 2. T}'m'solid l:lnc
. 1¢ hourly averaged MBL height derived from radar reflectivity during
o ¢ (LT)on the same day. When the amount of incoming solar radiation
increases in the morning hours, then MBL height also increases and reaches its maximum in the
aftemoon. When the solar elevation decreases, the available encrgy is small, s0 the thermally-

driv ;

iven turbulence decays and vertical mixing decreases and hence the MBL height decreases.

Comparison of MB urements
omparison of MBL height derived from WPR and Radiosonde Measurements:

M = ..
aximum mixing depth (MMD) derived from individual radiosonde profile are compared
with the mean MBL height derived from WPR measurement. 30 minufes average of MBL height

measured between 0000& 0030 GMT and 1200& 1230 GMT using WPR during non-rainy days
The scatter plot of the

(Fig. 4) show a reasonably

are compared with the radiosonde profile during respective days.
boundary layer depths derived from the wind profiler and radiosonde
good agreement between the two methods. The observed discrepancies are expected because,
radiosonde provides a “snapshot” of the state of the atmosphere as
mixing height determined from radiosonde data represents a point measurement in space and

time. Hence, WPR can be used to monitor the boundary layer height

they ascend. Therefore, the

in a continuous fashion as

radiosonde data is not available continuously.

CBL HEIGHT FROM WPR, km

Fig. 3 : Scatter plot of convective boundary layer heights estimated from the wind profiler and

radiosonde observations

K
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3.2 Temporal Variation of MBI, helght and VC:
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Fig. 4: Diurnal evolution of MBL height, mean wind speed with in MBL and ventilation

coefficient during 0600 to 1800 local time on 15" January, 2004.

Diurnal evolution of mean MBL height during 0800 to 1800 LT is shown in Figure 4a. It
is observed that the MBL depth is low during morning hours, increases gradually with time after
sunrise and reaches a higher value at noon hours and starts decreasing in the evening. This is the
general behaviour of daytime boundary layer during clear air days. The increased MBL height
after sunrise may be connected to the start of the sea breeze from the surrounding marine
atmosphérc and hence turbulence becomes stronger and the MBL height grows steadily after sun

rise.

The evolution of the daytime boundary layer can influence the aerosol particle
concentration and size distribution at the ground level. In the early morning hours when the MBL
depth is low,there can be accumulation of pollutants near the surface. After sunrise,the boundary
layer starts evolving with time. Hence the pollutants trapped in the ground-based stable layers

during the previous night are dispersed and transported to other regions of the lower atmosphere
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b)’. turbu‘lem mixing. During evening hours, the pollutants emitted can be constrained at the lower
heights in the boundary layer and can remain until early morning hours due to the formation of
floctumai stable boundary layer. Thus the diurnal behaviour of the boundary layer plays an
lmport;fml role in aerosol particle concentration at the ground level. This is further evident from
lh'c \"a.natJon of VC. Figure 4b and 4c represents the temporal variation of average wind speed
within the boundary layer and ventilation coefficient respectively. The diurnal variation of VC
shows low values during early morning hours, it gradually increases and reaches maximum value
during the noon hours and decreases in the evening. This indicates the high dispersive capacity

of MBL during afternoon hours.

3.3 Monthly and Seasonal Variations of VC:

Fig. 5 shows the monthly averaged diurnal variation of MBL height during 2003 to 2007.
The months of February, April and November show the longest and highest MBL heights
whereas the months June, August and September the lowest MBL height. The higher MBL

height during April and November is due to higher sunshine hours. However the higher MBL

height during February is due to availability of less number of data during February. For this

reason, we will not consider the MBL height in February as maximum in the calculation of

ventilation coefficient MBL heights are lowest during June, August and September which

corresponds to the lowest average sunshine hours.

Fig. 5: Monthly mean of daily hourly averaged MBL heights over Palau.
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in the caster) : : . , . .
Y monsoon period and cold air advection from the surrounding marine atmosphere s

responsible for the shallow MBL heights during the westerly monsoon period.
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Abstract: The wastewater discussed IS predominantly of domestic origin. Varying amounts of industrial and laboratory
wastewaters can be collected and treated with the sanitary sewage. The primary purpose of the treatment of sewage is to prevent
the pollution of the receiving waters. Many techniques have been devised to accomplish this aim for both small and large
quantities of sewage. Biological Wastewater Treatment System integrates biological reactors with Degremont clarifiers and
sludge thickeners to treat effluent from a physical/chemical wastewater treatment system for the removal of nitrates, heavy
metals, ammonia, and biochemically oxidizable organics measured as the Biochemical Oxygen Demand (BOD).

Key words: domestic origin, industrial wastewaters, laboratory wastewaters, pollution, biological reactors, Degremont, , heavy
metals, Biochemical Oxygen Demand (BOD).

L INTRODUCTION

Industrial sludge treatment chemicals are extensively used in order to purify water before it can be reused or released into the
atmosphere. Industrial sludge contains a combination of compounds of agricultural value (nitrogen, organic matter, phosphorous
etc) and pollutants (metals, pathogens, organic pollutants). The market for these chemicals is expected to grow significantly over the
next few years due to the expected growth in volume of sludge owing to the growing level of industrialization. Industries such as
food and beverage, personal care, automotive and paper and pulp are the key consumers for these chemicals due to the large
production of sludge in these units. Industrial sludge treatment chemicals are categorized based on the function they perform into
dewatering and drying chemicals, conditioning and stabilizing chemicals, thickening chemicals and digestion chemicals among
others. Conditioning and stabilizing chemicals are the highest used chemicals globally. The market for these chemicals is expected
to witness significant growth over the new few years owing to the increases industrial activities and the growing regulatory
requirements for industrial sludge treatment. The product category for these chemicals consists of coagulants and flocculants,
corrosion inhibitors, de-foamers, disinfetants and biocides among others. Flocculants are used in order to support the functioning of
coagulants in dewatering and thickening process. These chemicals are cost effective as compared to other methods of sludge
treatment and are increasingly being preferred in major emerging economies. However, the growing demand supply gap coupled
with the high cost of production and raw material for these chemicals is expected to curtail the growth of the market over the next
couple of years.

IL LITERATURE SURVEY

The Auckland region has two sewage treatment plants: one in Albany and one in Mangere. The process described below is that used
by the Mangere treatment plant, which was built in 1960 and currently serves Auckland, Manukau and Waitakere Cities and the
Papakura District. It is the largest such treatment plant in New Zealand, but its methods are similar to those used throughout the
country.Pepples and Mancl (1998) did document diluting raw wastewater to obtain wastewater with residential strength charact
eristics, but develop of HSW is more complicated than adding water and nitrogen.. Dog food was the major contributor to TSS in
the synthetic mixture. The sludge was the There is only one published paper available documenting the creation of synthetic HSW
(Matejcek et al., 2000). The authors generated synthetic HSW starting with tap water that was allowed to dechloriante over 4 days.
Then SPAM ®, Crisco® Vegetable Oil, Purina® Brand Dog Food and dextrose were added along with sludge from a wastewater
treatment plant. SPAM® was the primary source for BOD5 and O&G with dextrose added for minor adjustment to the BODSsource
for natural bacteria. Batches were mixed from low strength to high strength as described previously.

India is developing country with 16 per cent of the world population and two percent of the total land area. The exponential
increase in industrialization is not only consuming large areas of agricultural land but simultaneously causing serious environmental
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degradation. Industrialization and urbanization have resulted on discharge of large wastes is rich in organic matter as well as in
nutrients. There are enormous quantities of industrial solid organic wastes available outside the farm from different sources and they
are yet to be used judiciously in crop production. If, these wastes are properly disposed so that it do not contribute to the problem of
pollution (Sundari and Mathew, 2010). Waste is defined as discarded material which has no value in normal use or for ordinary use.
Solid wastes are those undesirable, useless and unwanted materials and substances that comes from human and animal activities
(http://www.recycling-waste.blogspot.in/2009). In some cases what one person discards may be re-used by somebody else
(http://www.harenvironment.gov.in) Methodology Waste, or rubbish, trash, junk, garbage, depending on the type of material or the
regional terminology, is an unwanted or undesired material or substance. It may consist of the unwanted materials left over from a
manufacturing process (industrial, commercial, mining or agricultural operations) or from community and household activities
(www.fullcycle.co.za, 2009). Waste is generated in all sorts of ways. Its composition and volume largely depend on consumption
patterns and the industrial and economic structures in place. Air quality, water and soil contamination, space consumption and odors
all affect our quality of life (www.grida.no, 2013) Wastes are materials that are not prime products (that is products produced for the
market) for which the generator has no further use in terms of one’s own purposes of production, transformation or consumption,
and of which one wants to dispose. Wastes may be generated during the extraction of raw materials, the processing of raw materials
into intermediate and final products, the consumption of final products, and other human activities. Residuals recycled or reused at
the place of generation are excluded (The United Nations Statistics Division (UNSD), 2013) "Waste" is everything that no longer
has a use or purpose and needs to be disposed. The right term certainly applies to discarded material, but there are specific
definitions for waste that affect how waste is regulated and must be handled (www.avma.org, 2013). Pollution and diseases, human-
induced climate change is increasingly recognized as a crucial threat and natural variability. Climate change is altering migratory
species patterns, causing coral bleaching, etc. (Subramani, 2012). Ecosystems maintain global environmental balance. Anything that
alters the function of ecosystems creates an imbalance that affects all life on Earth (www.ehow.com, 2013). On account of the
increasing industrialization and rapid growth of population, the solid wastes generation has not only increased but its nature has also
been changed. In this context proper solid waste management is highly required to save public health and to protect environment.
Environmental pollution needs diverse innovative technologies and managerial plans for better remedies. We should also encourage
hooprivate and community effort to reuse discarded material(http://www.huntington-study-group.org
/Portals/BecomingASiteGreenGlobe.jpg)

II1. METHODOLOGY
The contaminants in wastewater are removed by physical, chemical, and biological means.

A. Physical Operations

Among the first treatment methods used were physical unit operations, in which physical forces are applied to remove contaminants.
They still form the basis of most process flow systems for wastewater treatment. Some of the basic physical operations are given
below: Screening, Comminuting, Flow equalization, Sedimentation etc.

B.  Chemical Operations

Treatment methods in which the removal or conversion of contaminants is brought about by the additions of chemicals or by other
chemical reactions are known as chemical unit processes. Precipitation and adsorption are the most common examples used in
wastewater treatment. In Chemical precipitation, treatment is accomplished by producing a chemical precipitate that will settle.

C. Biological Operations

Treatment methods in which the removal of contaminants is brought about by biological activity are known as biological unit
processes. Biological treatment is used primarily to remove the biodegradable organic substances (colloidal or dissolved) in
wastewater. Basically, these substances are converted into gases that can escape to the atmosphere and into biological cell tissue that
can be removed by settling. Biological treatment is also used to remove nutrients (nitrogen and phosphorus) in wastewater.

In sewage treatment we are using different process.

Neutralization process is heart of our project. Here we are using 4 tanks, 8 solenoid switches and 7 level switches which will help to
control the flow of treated and untreated water. For Neutralization process we are using one acid and base tank whose flow will be
control with the help of fine valve.-Sewage treatment is a continuous process based on PLC. It includes four process which are
given below in brief:-
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D. Screening

As per diagram, reservoir tank is the source of sewage. So with the help of pump, sewage fluid is pumped into tank 1. Tankl is
provided with Level High & Level Low switches. As soon as high level is reached, Level High is switched off through controller.
After some delay, Solenoid Valve is opened through which the sewage water from tank 1 is allowed to flow in tank2. Here we are
using iron net which is use to eliminate small solid particles, plastics, covers etc. from sewage water. In this process water is allow
to stay for some time.

E. Sedimentation

As soon as sufficient water from tank 1 is taken in the tank 2 i.e. up to Level High Solenoid Valve2 will close. Here we are using
stirrer which is operating on motor. This stirrer is moving very slowly at the top of the water in order to collect all the floating solids
which is not removed in screening process. Here it slows down and the suspended solids gradually sink to the bottom. This mass of
solids is called primary sludge. Various methods have been devised to remove primary sludge from the tanks. As water remains in
the tank for some time sludge get settle down at the bottom of the tank. After some time Solenoid Valve 4 get open and settled
sludge is taken to the drain. After a certain delay Solenoid Valve3 get open and Water goes into Tank3.

F.  Chlorination

Water from tank comes into tank 3 through Solenoid Valve2 . In tank 3, we treat this water by alum and chlorine water. As we can
see in the diagram there are two small tanks above the tank3 which contain alum and chlorine, get controlled by Solenoid Valve 3
and Solenoid Valve 4. As water enters into tank 4 according to the value of the pH of the water, particular amount of alum and
chlorine get added into tank. Alum helps to settle the sludge at bottom so water gets clean and chlorine is used as purifying agent
which kills the bacteria in the water. As soon as alum and chlorine starts adding stirrer in tank starts rotating. Stirrer is used in order
to mix the mixture properly. Stirrer rotates till Solenoid Valve 4 is close. Once the Solenoid Valve 4 get open Stirrer stops rotating.
After certain amount of delay Solenoid Valve 5 gets opened and water from tank 3 is transfer into tank 4. As water moves sludge
into tank 3 is removed by the manually operated tank. Tank 3 is also provided with limit switches which controls the limit of the
tank.

G. Neutralization

Separate tank (tank 4) is used to carry out neutralization which is also provided with LH4 & LL4 switches to carry necessary
conditions .This is very important process for sewage water . First of all pH of the sewage water is measured with the help of signal
conditioning of pH meter and then transmitted to PLC controller so that it can give further control to adjust the pH of sewage water
by addition of acid (through Solenoid Valve 6) or base (through Solenoid Valve7) to the water coming from tank 2 .While addition
of acid or base the stirrer provided in this tank is continuously operated with duty cycle of Ssec .Here as soon as acid or base starts
adding in the tank stirrer starts rotating. As level reaches at Level Low 4 stirrer stops rotating. Tolerance Band of 6 to 8 pH is
considered as neutral for these process.
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H. Gas chromatography - mass spectroscopy (GC-MS)

This technique is used to separate out a mixture of compounds collectively known as 'volatile organic compounds'. There are many
compounds in this group, including such substances as benzene, carbon tetrachloride, toluene and 1,1,1-trichloroethane.

The gaseous mixture is extracted from solution by sparging with an inert gas. The organics thus driven off are adsorbed onto a
'sorbent trap' - a tube packed with beads of silica gel and a 2,6-diphenylene oxide polymer and beads coated with methyl silicone.
This trap is then heated and a backflow of inert gas desorbs the gases and carries them into a GC column. They progress through the
column as described above, but this time each fraction coming out of the column is sent to a mass spectrometer. In the mass
spectrometer molecules of the compound are ionised and some of the positively charged ions dissociate into smaller fragments. The
spectrometer separates the ions, gives their mass to charge ratio, and the relative amount of each ion. Compounds have distinct mass
spectra. This gives two parameters by which each compound can be identified - the time of elution from the column and its mass
spectrum. As before, the read-out from the GC column itself also gives the amount of that compound was present.

V. CONCLUSION

If the process possess significant environmental potential as they are expected to, these shall be useful in the industrial treatment of
sludge waste, sewage waste and all the industrial waste released. This study is expected to lead the development of innovative
method in treating waste water.

The outcome of the proposed work will enlighten the role of treating the sewage water from industries environmentally beneficial .
Final result of this work is expected to be very useful to the social relevance. The possible output of this project will be published in
highly reputed International journals with good impact factor. This study contributes much new information to the field of
Environmental chemistry, Biochemistry chemistry and Civil Engineering .
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ABSTRACT:

A field survey was conducted at five different sites in Kurnool district, A.P., India during winter
season of 2017-18 and 2018 - 19 to identify the diversity and distribution of weed species growing in
association with cultivated maize crop and their economic importance. Thirty eight species and 34 genera
belonging to 17 families were identified. Out of 17families, the family Amaranthaceae was dominant with 5
species, followed by Poaceae with 4 species, Euphorbiaceae, Fabaceae and Malvaceae with 3 species in each,
Asteraceae, Commelinaceae, Convolvulaceac and Mimosaceae with 2 species in each and Aizoaceae,
Caesalpinaceae, Cucurbitaceae, Cyperaceae, Portulacaceae, Sapindaceae, Solanaceae and Tiliaceae with 1
species in each. All the species are medicinally useful. Ten species are used as forages. If their cultivation is
encouraged in wastelands by providing economic incentives to the farmers through Performance payments for
environmental services (PES), it will be useful to the conservation of weed diversity on their land. And we can

also able to develop our animal husbandry.

Key words: Weeds, Maize crop, Forages, Medicinal, PES, animal husbandry.

INTRODUCTION:

Jethro (1731) defined a term “weed” for first time as “a plant growing where it is not desired” in his
much esteemed book “ Horse Hoeing Husbandry”. Zimdahl(1999) defines a weed as “a herbaceous plant not
valued for use or beauty, growing wild and rank, and regarded as cumbering the ground or hindering the
growth of superior vegetation”. The weeds are universal dominant, unwanted, undesirable plants that fight
with cultivated crop for water, nutrient and sunlight (Dangwal et al.2010). They have high development and
reproductive rate and generate destructive or advantageous allelopathic effect on cultivated crops (Qasem &
Fay, 2001). They are more antagonistic, having weird characteristics that make them more competitive. They
are tremendous examples of the successful struggle for subsistence. Most of the characters of weeds are based
on some alleged human values, such as ferociousness, harmfulness or undesirability. In this respect weeds

appear to be an illicit element in human society.

Among 2, 50,000 of worldwide distributed plants, 3% or 8,000 species behave as weeds and 200 —
250 are found to cause major problems in worldwide cropping systems (Holm et al. 1979; Thakur, 1984). They
grow abundantly and spread in crop fields and harm to the main crops. Weed flora of agriculture field has large

ecological amplitude, so they proliferate and thrive well even in changed environmental conditions. Since
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weeds have unique potentialities for adaptation they survive almost in any environment and adjust themselves
to the changed conditions (Sen, 1979; Kasera, 1988). The peril of weeds is an international crisis. Availability
of information, data concerning the distribution and economic significance, different methods of their control,
material required for the purpose and the source of availability are some of the essential pre-requisites for

tackling the problem of weeds on countrywide level.

Since pre-historic time, some plants used as food, medicine and fiber. Many of these plant species
would still be considered helpful but are overlooked after development of plants having greater productivity.
But these weeds also have positive uses, in spite of their negative impacts on crops. Several weeds are edible,
foragers and having medicinal uses. Weed surveys are of use for determining the occurrence and relative
important of weed species in crop production systems. (Frick & Thomas, 1992; Thomas, 1985). Thus, in the
present study weed species are listed from Maize crop fields located at different areas in Kurnool district of

Andhra Pradesh, India and their economic uses are gathered from literature.

STUDY AREA: Kurnool district is located in the west-central part of the state in between north latitudes 14°
54’ & 16" 18 and East longitudes of 76°58” & 79° 34°. This district falls under scarce rainfall zone about 500
mm. to 750 mm. The normal rainfall is 670mm. Out of which 68% is received from Southwest monsoon and
22% during northeast monsoon period. The soils are predominantly black cotton soils followed by red soils

and other soils. Normally Maize crop is cultivating in 23878 ha.of land.

Map showing location of Kurnool district in Andhra Pradesh (From — Google).
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METHODOLGY:

The present study deals with weeds of maize fields in Kurnool district. The study was based on
extensive and exhaustive field surveys made during different months of Kharif season. During the course of
field study we selected 15 important maize growing fields in the study area covering all the geographical areas
of the district, to identify the weed flora and species composition. Maize is a most dominant and significant

crop of the area. The weeds encountered in the field sites of the above crop fields were carefully collected and

Volume 8, Issue X, OCTOBER/2018 Page No:2509



International Journal of Management, Technology And Engineering ISSN NO : 2249-7455

identified. After completing the weed collection from the crop fields, the specimens were identified with the
help of authentic regional floras, monographs and other relevant literature and consequently the correct name
were provided to each plant. Further information regarding their economic significance was collected from the
literature available e- sources. This study was carried out to provide baseline information about weeds of the

study area.

RESULTS & DISCUSSION:

The study revealed presence of 38 weed species that are distributed in 34 genera and 17 families
(Table -2). The family Amaranthaceae was dominant with 5 species, followed by Poaceae with 4 species,
Euphorbiaceae, Fabaceae and Malvaceae  with 3 species in each;  Asteraceae, Commelinaceae,
Convolvulaceae and Mimosaceae with 2 species in each and Aizoaceae, Caesalpinaceae, Cucurbitaceae,
Cyperaceae, Portulacaceae, Sapindaceae, Solanaceae and Teliaceae with 1 species in each. All the species are
medicinally useful. Ten species are used as forages. Several of them are leafy vegetables. Benefits of weeds

are provided in Table -1.

Cattle require 8% protein for their perpetuation. Weeds can afford the protein that needs to
keep up cattle or even to gain weight. Weeds are free and extensively available forage. In addition to being
nutrious, they are often available when other forages aren’t either because of the time of the year, or due to
drought conditions. It was observed that the weeds grazed by cattle have responded by producing more stems
or buds. They reseed themselves with ease, and require no effort at all on our part to grow. By revolving weeds

into forage, producers could potentially raise more cattle and spend less money doing it.

While the worth of weeds as famine foods and as sources of bioactive metabolites is relatively
well documented for Africa (Hillocks, 1998). The weed species Portulacca oleracea and Amaranthus spp.
were important in helping the people of Wollo to manage with the 1984 dearth. Although in most cases where
weed species are used for human utilization their exploit is confined to periods of food shortage, this is by no
means always the case. Some species are highly cherished as green leafy vegetables and grains and some are
more productive than their crop equivalents. More often they are accidental colonisers and can be in
competition with the main crop, although some may be actively encouraged and are deliberately not removed
from the crop during weeding. This is seen in East Africa with weeds such as Gynandropsis gynandra which is
much favored as a relish or ‘spinach'. Commelina spp. are common weeds throughout eastern and southern
Africa where the leaves, young shoot and rhizome are consumed during times of famine. In the Machakos
district of eastern Kenya for instance, Commelina sp. was reported as the most popular wild vegetable
(Maundu, 1987). Bidens pilosa, Amaranthus spp. and Corchorus spp. all had a higher content of protein,
calcium and iron than spinach. In parts of the Sahel, the collection and consumption of wild grains, such as
Echinocloa colona and Panicum laetum is an important part of the pastoral production system. (Scoones et al.,
1992). Wilson (1989) has renowned the increased reliance on wild foods as a nutritional supplement as

population increases and agricultural land become sparse.
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Thus, if cultivation of weeds is encouraged in wastelands in all countries by providing economic
incentives to the farmers through Performance payments for environmental services (PES), it will be useful to
the conservation of weed diversity on their land. And we can also able to develop our animal husbandry. The
accomplishment and espousal of such programmes requires the development and intensification of indigenous
acquaintance which should include also awareness of the uses and beneficial or venomous attributes of the

local weed and natural flora within and surrounding the cropped areas.
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Table — 1 providing Economic Uses of Weed plants present in Maize crop fields

S.No. | Botanical Name Family Part used Economic Purpose of use
use
1. | Abelmoscus ficulneus (L.) Wight Malvaceae Leaf Medicine Diarrhea
&Am Seeds Medicine Asthma
’ Root Medicine Scorpion & Insect bites; cuts & bruises
Fruits Edible -
Stem Fiber Ropes & Cords
2. | Abutilon indicum (L.) Sweet. Malvaceae Leaf Medicine Gout, tuberculosis, ulcers, bleeding
disorders, and worms, Digestive,
laxative, expectorant, diuretic,
astringent, analgesic, anti
inflammatory, anthelmintic, demulcent
and aphrodisiac.

Decoction Medicine Used in toothache and tender gums.

Demulcents of | Medicine Applied to boils and ulcers.

leaves

Medicine Fever, chest affection and urethrities.

Roots

3. | Acacia nilotica (L.) Willd. Mimosaceae Root Medicine Cancer, tumors, tuberculosis,
indurations of liver & spleen.

Leaf Medicine Chemopreventive,antimutagenic, anti
cancer,anti bacterial, astringent, anti
inflammatory & alzheimer’ s disease.

Gums Medicine Astringent, emollient, liver tonic,
antipyretic and antiasthmatic.
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S.No.

Botanical Name

Family

Part used

Economic

use

Purpose of use

Stem bark

Seeds

Pods

Medicine

Medicine

Medicine

Antibacterial, antioxidant,
antimutagenic, cytotoxic,
astringent,emollient,
anthelmintic,aphrodisiac, Diuretic,
expectorant, emetic, wound ulcers,
leprosy, leucoderma, small pox, skin
diseases, diarrhea, dysentery, seminal
weakness, toothache etc.

Spasmogenic activity, antiplasmodial
activity.

Antihypersensitive, antispasmodic,
antidiarrhoeal, astringent, antifertility,
against HIV etc.

Acalypha lanceolata Willd.

Euphorbiaceae

Leaf

Whole plant

Medicine

Medicine

Antiseptic on boils & swellings;

Headache; vermicide; carminative;
applies to sores.

Achyranthes aspera L.

Amaranthaceae

Leaf & Root
Whole plant

Medicine

Medicine

Inflammation & Toothache

Emenagogue, antiarthritic, antifertility,
laxative, antihelminthic, antiviral,
antiplasmodic, antihypertensive,
anticoagulant, diuretic, antitumor,
fistula, malaria, impotence, asthma,
piles and snake bites, skin eruptions
etc.

Alternanthera tenella Colla.

Amaranthaceae

Whole plant

Medicine

Fever, infections, genital diseases, and
as anti-inflammatory.

Amaranthus viridis L.

Amaranthaceae

Leaf

Root juice

Edible &
Medicine

As leafy vegetable

Diuretic, febrifuge, purgative,
vermifuge, filaria, emmenagogue,
gonorrhea, eye infections.

Inflammation during urination,
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
Medicine constipation, dysentery.
Whole plant . . .
Medicine Vermifuge, emollient, purify the blood.
& 0
Dyes
Plant ash Soaps | e
8. | Brachiaria ramosa L.Stapf. Poaceae Whole plant Stock Feed
Seeds/Grains Cereal &
bird feed
9. | Cassia uniflora Mill. Caesalpiniaceae Leaf Medicine Skin diseases, poultices for wounds.
Root Medicine Combating dropsy
Roasted seeds | Substitute
to Coffee
10.| Cardiospermum helicacabum L. Sapindaceae Leaf & shoots | Edible Leafy vegetable
Leaf Medicine Rubefacient.as poultice in rheumatism.
Leaf tea Medicine To treat itchy skin.
Leafy juice Medicine Ear ache.
Salted leaves Medicine Poultice on swellings.
Root Medicine Diaphoretic, diuretic,emetic,
laxative,rubefacient, stomachache,
Seed oil Insect rheumatism,nervous diseases, snake
repellent & bite.
antifeedent
action on
insects.
Leaf Washing
clothes.
Stem Basket
making.
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
11.| Celosia argentea L. Amaranthaceae Leaf& Shoots | Edible As leafy vegetable.
Astringent,haemostatic,ophthalmic,
Medicine parasiticide, poultice,haemorrhoid

Flowers & bleeding, uterine bleeding, dysentery,

Seeds leucorrhoea, diarrhea.

Seed is hypotensive, ophthalmic,
antibacterial, hypertension, cataract,
glaucoma.

Whole plant Medicine Antidote for snake bite.

Roots Medicine Colic, gonorrhea & eczema.

12.| Clitoria terneta L. Fabaceae Root & Seeds | Medicine Tonic of the nerves, alterative and
laxative.

52;52‘:‘ Medicine Body aches, infections, urinogenital
disorders, anthelmentic, antidote to
animal stings,

Root Medicine Ind1ge§t10n, cgnstlpatlon, fever,
arthritis, eye ailments.

Whole plant Palatable

forage. | 00000 e
13.| Commelina bengalensis L. Commelinaceae | Whole plant Medicine Astringent,demulcent, laxative,
infertility in women, leprosy,emollient.

Sap Medicine Eye ailments, sore throat, burns.

Leaves Medicine Diarhhoea.

Root decoction . Stomach disorders.

Medicine
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
Equld.of Medicine Eye complaints
owering
spathe
Leaves & Edible As leafy vegetable & Cooked food.
Rhizome
14.| Corchorus capsularis L. Tiliaceae Leaves Edible & Cooked, as thickener in soups, salads.
Medicine Appetizer, carminative, laxative,
demulcent, stimulant & stomachache,
dysentery, fevers, dyspepsia, liver
disorders.
Root decoction | Medicine
Dysentery
Immature
fruits Edible Salads
Stem .
Fiber To make bags, sack cloth.
15.| Cucurbita pubescence, Willd. Cucurbitaceae Fruit Edible
16.| Cyanodon dactylon (L.)Pers. Poaceae Root Medicine Diuretic
Leaf Forage
17.| Cyanotis fasciculata (B. Commelinaceae | Leaf juice Medicine Skin fungus disease, mouth sores
Heyneex.Roth.) Alcoholic Medicine Lymphatic leukemia, diuretic, antiviral.
extract of
plants
Forage
Whole plant
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
18.| Cyperus rotundus L. Cyperaceae Whole plant Forage
Essential oil of | Medicine Perfumery, Soap making, Insect
tubers ..
Rhizome Medicine repellent cream.
Malaria, Typhoid, Constipation,
Tubers Insect dysentery, gastric & intestinal troubles.
repellent
19.| Digera muricata (L.)Mart. Amaranthaceae Leaves & Edible & As leafy vegetable &
Shoots Medicine Liver protectant, digestive system
Seeds & Medicine disorders,
Flowers Urinary disorders.
20.| Echonochloa colonum (L.) Link. Poaceae Whole plant Forage | = -
Seeds Millets Cooked food
21.| Eclipta alba (L.) Asteraceae Leaves Medicine Hair growth, Jaundice, hemorrhoids,
constipation, antibacterial, antiseptic,
dandruff, respiratory infections, Cough,
antioxidant, cataract, cytotoxic.
22.| Euphorbia heterophylla L, Euphorbiaceae Whole plant Forage @ | = --——---
Leaves Edible. | = -
.. Caustic effect on skin & mucus
Latex Medicine . .
membranes, purgative, antidote,
Leaf extract Medicine rubefacient.
Roots Medicine Antlplasmodlal, nematicide, skin
diseases.
Cathartic, emetic, gonorrhea, breast
feeding in women
23.| Euphorbia hirta L. Euphorbiaceae Whole plant Medicine Antibacterial, anthelmintic,
antiasthmatic, sedative, antispasmodic,
antifertility, antifungal, galactogenic,
anti diarrheal, antioxidant and anti
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
malarial properties.
24.| Ipomoea obscura (L.) Ker. Gawler | Convolvulaceae | Leaf Edible Cooked, add to soups.
Medicine Skin diseases, Source, Pustules.
Root decoction | Medicine Dysentery
25.| Malvastrum coromandalianum Malvaceae Leaf Medicine Cooling, to treat carbuncles
(L.) Garke Stem Brooms &
bast fiber
26.| Merremia gangetica (L.) Cuf. Convolvulaceae | Leaf Edible Leafy vegetable
Medicine Migraine, ear drop, ulcers.
Root Medicine Eyes & gums.
Whole plant Medicine Diuretic, cough, head ache, neuralgia,
Rheumatism.
27.| Merremia tridentata (L.) Hallier f. | Convolvulaceaec | Whole plant Medicine Laxative, astringent, calefacient,
purgative, gonorrhea, dysentery,
rheumatism, piles, urinary disorders.
Leaves Medicine Antidote to snakebites.
Root decoction | Medicine Toothache
28.| Mimosa pudica L. Mimosaceae Leaf Medicine Diabetes, body pains, sinus disorder,
Whole plant Medicine sores, piles, dyspntery, snake bites,
urinary complaints.
Glandular tumors, uterine cancer.
29.| Panicum repens L. Poaceae Whole plant Forage As palatable, nutritious hay.
30.| Parthenium hysterophorus L. Asteraceae Whole plant Though itis | Fevers, diarrhea, neurologic disorders,
decoction a noxious urinary tract infections, dysentery,
plant, it has | malaria, eczema, rashes, rheumatic
Medicinal pain, cold, heart trouble, neuralgia,
value. vermifuge, amoebiasis, anticancer.
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
31.| Phaseolus aconitifolius Jacq. Fabaceae Seeds Forage & -
Edible -
32.| Phyllanthus amarus Schum. Euphorbiaceae Whole plant Medicine Jaundice, tonic,
diuretic,febrifuge,antioxidant, anti
&Thonn. . . .
carcinogenic, dysentery, blood purifier,
fever pains, sore throat, venereal
. .. diseases, antidote, antibacterial,
Aerial parts Medicine antifungal, antimicrobial, antiviral.
Plant sap Medicine
Diuretic, febrifuge, stomachic, to
painful wombs after delivery, to treat
colic.
Tachycardia, blennorrhoea and female
sterility.
33.| Phyllanthus maderaspatansis L. Euphorbiaceae Plant sap Medicine Viral diseases, emetic, purgative,
Leaf Medicine toothache.
Seeds Medicine Rheumatism.
Whole plant Medicine Carminative, diuretic, laxative.
Aphrodisiac, headache, bronchitis,
earache, opthalmia, jaundice, scabies,
Root decoction antifungal, antibacterial, to kill
Medicine caterpillars.
Constipation, diarrhea, intestinal pain,
testicular swelling, snakebite,
34.| Physalis minima L. Solanaceae Fruit Edible & Cooked food.
Medicine Alterative, appetizer, bitter, laxative
All parts Medicine and tonic.
Leaf Medicine Diuretic, antipyretic & anticancer.
Root Medicine Headache, itches, earache.
Febrifuge, vermifuge, hypertension,
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S.No. | Botanical Name Family Part used Economic Purpose of use
use
diabetes, as a poultice to abdomen pain.
35.| Portulaca oleracea L. Portulacaceae Whole plant Edible & Leafy vegetable.
Medicine Anti inflammatory, antibacterial,
Leaves Medicine antls.corbutlc, depurative, diuretic and
febrifuge.
Seeds Medicine Heart attacks, strengthening immune
.. system.
Leaf tea Medicine Cough, sores, dyspepsia and opacities
Leaf juice Medicine of the cornea[
Stomachache & Head ache.
Earache & Caterpillar stings.
36.| Portulaca quadrifida L. Portulacaceae Whole plant Edible & Leafy vegetable & in salads.
Medicine Diuretic, rheumatism and
gynecological diseases, as a sedative,
analgesic and cardiotonic, to treat
fever, disorders of the urinary tract,
worm diseases, as a tonic and
choleretic, to treat dysentery, and to
apply externally to ulcers, eczema and
dermatitis
37.| Rhyncosia minima (L.) DC. Fabaceae Leaf Medicine Anticancer.
Seeds & pods Medicine Colon cancer, anti inflammation,
Whole plant Forage, carcinogsenesis
toxic to fish, & ’
agglutinatin | ----------——-
g activity on
Leaves human
RBC.
Medicine s . .
Abortifacient, antihelmenthic, asthma
& piles.
38. | Trianthema portulacastrum L. Aizoaceae Leaf Edible & As leafy vegetable & in salads.
Medicine S . .
Diuretic, oedema, jaundice, strangury,
dropsy, gonorrhea, wound dressing,
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Root Medicine poultice.
Whole plant Medicine Jaundice.
Vermifuge, rheumatism, venereal
discharge.

Table 2- showing Family wise distribution of weeds

S.No. | Name of the Family | Number | Number of
of Genera | Species
1. Aizoaceae 1 1
2. Amaranthaceae 5 5
3. Asteraceae 2 2
4. Caesalpiniaceae 1 1
5. Commelinaceae 2 2
6. Convolvulaceae 2 3
7. Cucurbitaceae 1 1
8. Cyperaceae 1 1
9. Euphorbiaceae 3 5
10. Fabaceae 3 3
11. Malvaceae 3 3
12. Mimosaceae 2 2
13. Poaceae 4 4
14. Portulacaceae 1 2
15. Sapindaceae 1 1
16. Solanaceae 1 1
17. Teliaceae 1 1
TOTAL 34 38
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ABSTRACT:

The study is aimed to enumerate the list of weeds accur in chilly flelds of Kurnool district,
A.P., India. It revealed the presence of 39 weeds that are distributed in 19 families More
species are Identified from the family Luphorbiaceae(5). Phytosocivlogical attributes for
each species were calculated by using standard formulas. Cyperus rotundus (50 946) is the
most important species followed by Digera muricata (20.691), Amaranthus vividis (17 65 9,
Eclipta prostrata (16.744), Pormlaca oleracea ( 10,212 ). Phyllanthus maderaspatensis
(8.676), Merrimia gangetica (5.283) and Physalis minima (5.021). The Jrequency classes of
them was also calculated and determined that they are showing heterogeneity in their
distribution. .

KEY WORDS: Weeds, Chilly fields, Frequency classes, Importance value, Ph ytosoclology
etc.

INTRODUCTION:

In an agro ecosystem, phyto sociological studies of weeds are utensils for
monitoring that have been used to comprehend the weed community and the function of
each population (Braun — Blanquet, 1979). Such studies allow numerous interpretations
about a weed in each ecological instance by affording pragmatic variables about a weed in
the population, such as its frequency, density, abundance and the importance of that
particular weed in relation to the overall weed community(Erasmo et al. 2004; Adegas et
al.2010). These studies endow with knowledge of dynamics and relative importance of a
species in a particular phyto society or across phyto societies in crop — weed ecosystem.
Discerning the sociological composition of weeds in crop fields is a prerequisite for its
efficient management. If a farmer is familiar of a species which oflen appear in concert with
another weed species, he should be eagle-eyed on the other species as well, when he visit
his field and may think about choosing a herbicide which control both.

The detection of plants as weeds is plausibly as old as agriculture itself. Weeds
take the largest part of environmental gradients and grow up as good competitor in the
ecosystem. It is renowned that weeds have negative value but if they can grow properly can
be renewed to useful for humankind. Weeds can take part in a constructive role by harboring
insect natural enemies and pollinators; however the ramification surge from weeds
harboring crop pests largely outweighs the profit they potentially afford. Maynard &
Hochmuth (2007) indicated that exact recognition of the particular weed species is the
primary step to control the problems weed enforce on agriculture.
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METHODOLOGY:

The present
Kurnool district, The v
with growth of chilly
reproductive stages, Ev

_sl.uc!y is aimed to provide a record of weeds of chilly cultivar in
icinity was explored extensively and focused on weeds that impede
plan!ls. Plant sprcimens were collected in both vegetative and
ery plant was collected in quadruplicates and every endeav
been. made to study the habit, habitat, flowering seasct!ms ans frequency of dirsJ:ri bmi:n(::f :'hai
species. The collected specimens were made into herbarium according to the methodology
descril?ed by Santapau (1995) and Jain & Rao (1977). Every specimen was carefully studied
rcgnrdi‘ng vegetative and reproductive features. Provisional identification was made
following ‘Flora of Presidency of Madras' (Gamble & Fischer, 1915-1935) and other
regional floras. The number of individuals of each species was collected by laying Im x 1m.
qua.drales randomly in selected chilly fields. By using that data, the phyto sociological
attributes: abundance, density and frequency were calculated and their relative values and
Importance Value Index (IVI) were calculated by the following principles of Curtis and
Mclntosh,(1950), Misra, (1968), and Mueller-Dombois and Ellenberg, (1974).

Total number of quadrates in which the species occur
Frequency (%) = X 100
Total number of quadrates studied

Total number of individuals of a species in all quadrates

Density =
Total number of quadrates studied

Total number of individuals of a species in all quadrates

Abundance =
Total number of quadrates in which the species occurred

Frequency of individuals of a species
Relative frequency = X 100
Total frequency of all species

Density of individuals of a species
Relative density = X 100
Total density of all species

Abundance of individuals of a species
Relative abundance = X 100
Total abundance of all species

[mportance Value Index = Relative density + Relative frequency + Relative abundance

Based on Raunkiaer, (1934), the frequency classes of weed species were
determined. Accordingly there are 5 frequency classes, i.e. "A’ class with the species of
frequency ranging from 1-20%; ‘B’ class 21-40%; ‘C’class 41-60%; ‘D’ class 6]-80‘?/0 and
‘E’ class 81-100%. Further the weed community frequency patterns were compared with the
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RESULTS & DISCUSSION:
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(50.946) is the mo

e ata (20.691), Amaranthus
viridis (17.659), Eclipia Prostrata (16.744), Portulacq oleraceq (
maderaspatensis (8.676), Merr

f 10.212 ), Phyllanthus
Imia gangeticq (5.283) and Physalis minima (5.021).
Frequency of weed Species:
The fr

€quency classes of the Wweed species encountered in the study sites were
analyzed. Further the frequency formula for each class also determined. The results obtained
Were presented in Table -2. The analysis on the frequency classes of weed species
encountered in ¢

hilly crop field revealed the presence of A class with 37 species followed
by 1 under B, and | under C. No single speci

Y and their relatjye val
ndex (IVI) of the we

- Cyperus rotundys

es under D and E out of 39 species. This result
showing the heterogeneity of weed vegetation.
Table-2, Frequency Classes of Weed Species
S.No. Frequency class No.of weeds
— |
1. Alto20 37
—— —
2. B 21to 40 1
ey e L ]
3. C 41to 60 1
4. D 61t080 -
1~ ]
5. E 81t0100 -
6. TOTAL

39

Frequency formulae - A>B=C
Family wise distribution of weeds:

It is revealed that the 39 weeds were distributed in 19 families. More number of
species were from the family Euphorbiaceae (5) fo‘llowed by Amaranthaceae anlea:aacca:.
(4 in each); Caesalpiniaceae and Malvaceae (3 in _e_ach); Astegceae. Corlvux'u aceae,
Cyperaceae, Mimosaceae, Portulacaceae and Tlh_accae (2 in each); S.&l_zo;c:::;
Capparidaceae, Commelinaceae, Cucurbitaceae, Menispermaceae, Poaceae. apinda

and Solanaceae ( 1 in each) were renowned. It was indicated heterogeneity of the families of
species occurred in the fields.
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Table -

W—_A’:"H"r‘iﬂﬁbrp:_g Eﬂ:ﬁ"ﬂﬂb"t_&n_oj weeds

I "mﬂ;ﬂ-ﬁ——-—-—-m—-——u—_ e \l“'nj '_'!Lll
’2.__ - _)\lﬁ_nrinl-lm_ca; I

3. Asteracene :
_i__ e Coesalpiniaceae : -

5, B | Capparidacens : |
6. | Commelinceae - |
7;___ Convolvulaceae T __—J__h 1
8, _"_‘Eemcn‘r‘__' o —— ':_ i 1
9, ___Hpcmccnc - 7 "
10, Euphorbiacene - —
11. Fabaceae § —
12. Malvaceae 3 |
13, Menisprmaceae |1 |
14, Mimosaceae 2

15. Poaceae 1

16. Portulacaceae 2 ’
17. Sapindaccae !

18, Solanaceae |

19. Tiliaceae ;

Table -1 showing Phytosociological attributes of weeds

in Chilly fields in Kurnool

district, A..P., India

S.No | Plant Name Family A D F RA | RD [RF. | IVl

1. Abelmaschus  ficulneus | Malvaceae 2 025 125 0008 | 024 | 136 | 1608 |
(L.) Wight &Am. ]

2| Abutilon indicum (L)) | Malvaceae 4 05 [12s |oo1s|o47 | 136 |18as
Sweel |

3 Acacia nilotica(L. ) | Mimosaceae 25 063 250 0010 | 059 | 272 |332
Willd.

4. Achyranthes  bideniata | Amaranthaceae | | 0.13 12.5 0004 | 012 | 136 | 1484
blume

5 Amaranthus viridis L. Amaranthaceae | 1545 1063 | 68.75 | 0059 | 1012 | 748 | 17659

[ Cassia pumila Lam. Caesalpiniaceae | 4 025 | 625 0015|024 | 068 | 0935 |

7. Cassia fora L. Caesalpiniaceae | | 013 125 0004 | 012 | 136 | 1484

8 Cassia unifiora Miller | Caesalpiniaceae | | 003 125 |o0004 012 | 136 | 1484

[

9 Cardiospermum Sapindaceae 1 013 [ 125 |0004 | 012 | 136 | 1484 |
halicacabum L. |

10. | Celosia argenteaL. Amaranthaceae | 1.6 031 [1875 | 0006 | 030 [204 |2346

11. | Cleome viscosa L. Cappandaceae | 2 013 |625 | 0008 \ 012 | 068 | 0808 |

12, Clitoria ternateal.. Fabaceae 2 038 | 1875 | 0008 }I 036 | 204 | 2408

13 Cocculus  hirsutus(L)) | Memisprmaceae | | | 0063 | 625 0.004 | 006 | 068 | D744
Diels l 4

14 Commelina Commelinaceae | | 1 013 | 125 | 0004 l 012 | 136 | 1484 |
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1§ | Corchorus capsularis L} Tiliacese iF 02 | 1875 |00 | 030 1
= 1 (289|204 | 229
16 Corchorns  trilocularis | Tilinceoe 63 | 110 (a8 |oma o | g
: — | | ‘ [=™ 1 V)%
— — i |
17 Cucurbita  pubescens | Cucurbitoceae 1 125 | 1125|0015 119 | van ”
| Willd B I R ; 460
e (i - |
18 | Coperus ronemdus L (yperaceae 1208 | 4869 | 175 | 049% | 4637 | 408 | 50948
" 14 . | §
19 | Cranons discolor | Cyperaceae 1 |[006) [ 625 | 0004 Jl_'l"' 068 | 07a4
20 Digera muricata (L) Amaranthaceae | 1338 | 1168 | 875 [ 005 (1112|952 | 060
I Martt | 1
2 Echinochloa  colomm | Ponceac 3 188 | 625 000|175 | 068 | 244
2441
(L) Link . 1
2 Eclipta prosrata (L yL | Asternceae 166 1038 | 625 0064 | 988 | 680 | 16744
23 Euphorbia hirta L Euphorbiaceac 3 075 | 250 0012|071 [272 |3442 |
4. Euphorbia indica Lam. Euphorbiaceae | 1.6 05 3125 [0006 047 | 340 | 3876
25. Euphorbia thymifolia L. Euphorbinceae | 3.25 081 250 [0012]077 [272 | 3502
26. Indigafera barberi | Fabaceae 1 0063 | 625 |[0004|006 (068 [0744
Gamb. | _ |
27. | Ipemoea sepiaria Koen. Convolvulaceae | 1.6 031 | 1875 | 0006 ‘ 030 | 204 [2346
Ex Roxb. N
28 Malvastrum Malvaceae 2 013 | 625 0008 | 012 | 068 | 0808
coromondelianum  (L.) |
Garcke | =
29. Merrimia gangetica (L.) Convolvulaceae | 3.33 125 | 375 0.013 ‘ 1.19 ] 408 | 5283
Cut. ] |
30 | Mimosa pudicaL. Mimosaceae 1 006 | 625 |0004 l 0.05 [oas fom_'
31| Parthenium Asteraceae 2 038 | 1875 | 0008 J 035 | 204 |2398
hysterophorus L. ]
|
32 Phaseolus aconitifolius | Fabaceae 1.66 031 [ 1875 | 0006 I 0.29 ’ 204 I 2336 |
Jacq. —
13 Phyllanthus ~ amarus Euphorbiaceae | 4.8 15 3125 [0018 | 142 [34d0 |4 838 |
Schum. |
34 Phyllanthus Euphorbiaceae | 6.75 338 | 500 0.026 | 321 | 544 | 8676 |
maderaspatensis L.
35 Physalis minima L. Solanaceae 5.4 169 |3125 [0021 | 160 |3 40 |3 D‘.’ul
36 Portulaca oleracea L. Portulacaceae 57 356 | 6250 | 0022|339 |68 |10212 )
17 Portulaca quadrifida L. | Portulacaceae 4.0 075 | 1875 | 0015 [ 071 |204 | 2765 |
38 g}éync&ma minima (L.) | Fabaceae 1 006 |625 0004 | 0.06 | 068 |0744 :
39 Trignthema Aizoaceae 1 019 | 1875 | 0004 | 018 |204 |2224
portulacastrum L.
261.32 | 104.87 | 91875
TOTALS
Page No:2076
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