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 Abstract  

In this paper we report on heterojunction between the hole transporting polymerpoly (3, 4-ethylenedioxythiophene) polystyrene 
sulfonate (PEDOT: PSS) and zinc oxide (ZnO) nanowires grown on an indium tin oxide (ITO) coated polyethylene terephthalate 
(PET) plastic substrate. For the fabrication of heterojunction simple and low cost solution methods are used. The deposited films 
and heterojunction are characterized by scanning electron microscope (SEM), X-ray diffraction (XRD), photoluminescence (PL) 
and electroluminescence (EL) measurements. Electroluminescent and photoluminescent spectra of the hybrid heterojunction 
show one ultraviolet (UV) near-band-edge emission peak. The current-voltage characteristic confirms the junction formation 
between the polymer and ZnO nanowires and shows good rectifying p-n junction diode type behaviour of the fabricated structure. 
The charge transfer process in heterojunctionis explained by band energy diagram. 
 
© 2019 Elsevier Ltd. All rights reserved. 
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(ICMAM-2018). 
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a b s t r a c t

Nanomaterials have shown tremendous applications in different sectors. Nanomaterials of different size
and shape when added in small amounts to cementitious systems like cement paste, mortars and con-
cretes, there is an enormous improvements in their properties. Nanomaterials increase mechanical prop-
erties, decrease pore size and pore size distribution, modify microstructure, accelerate hydration
reactions, increase durability, etc. Effects on the properties of cementitious system have been discussed.
The effect of number of nanomaterials like nanosilica, nanocarbon, nanoclay and nano calcium carbonate
on the properties of cementitious systems has been discussed.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Advanced Functional Materials (Innovations in Chemical, Physical and Biological Sciences).

1. Introduction

Nano materials play an important role in construction materi-
als. During the last two decades, nano materials are being used
to improve the quality of building materials particularly cementi-
tious materials. Variety of nano materials with different size and
shape such as nanosilica, nanoaluminia, nano TiO2, nano Fe2O3,
nanoclay, carbon tubes, graphenes etc. are used to improve rheo-
logical and mechanical properties of the cement and concrete.
One of the most important hydration products of cement is C-S-
H which has nanoscale structure and in the presence of nanomate-
rials, nucleation and growth of C-S-H phase is enhanced. This
enhances the quality of cement and concrete. Many phenomena
occurring during hydration can be understood at a nanoscale. Con-
struction can be cheaper, faster, safer, durable and sustainable with
nanotechnology. However, technological applications in construc-
tion industry, particularly in concretes are still in a very primitive
stage and lot of work is still to be done [1]. In this article role of
some nanomaterials during the hydration of cement has been
reviewed and discussed.

1.1. Portland cement, mortar and concrete

Portland cement is a hydraulic binding material and consists of
tricalcium silicate, dicalcium silicate, tricalcium aluminate and

tetracalcium alumino ferrite. In addition it contains 3–5% gypsum.
Concrete made from cement is the most economical and valued
binding material in construction industry. Paste, mortar, and con-
crete are represented by Fig. 1.

1.2. Hydration of cement

When water is added to cement, different cement phases
hydrate with different speed and the chemical reactions are repre-
sent by Fig. 2.

1.3. Effect of nanomaterials on the properties of cementitious systems

NMs change the properties of cement and concrete in number
of ways (Fig. 3).

There are a large number of NMs, which change the proper-
ties. Some of the important nanomaterials have been discussed
below.

1.4. Effect of nanosilica

Nanosilica is a pozzolinic material and when added to cement
and concrete, modifies various properties in a positive way [2].
Improvements in the properties of concrete in presence of nanosil-
ica is shown in Fig. 4 [3].

https://doi.org/10.1016/j.matpr.2020.05.377
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igopening pathway of 2, 4, 6-trichlorophenol initiated by OH radical: an insight from first principle study 

ABSTRACT 

Department of Chemical Sciences, Tezpur University Tezpus, Assam, India; bDepartment of Chenistry, Udai Pratap College Varanasi, Uttar Pradesh, India 

Ring-opening studies of Chlorophenols (CPs) are an Important lssue to recognise the various end degradatlon products which may affect the environment and human health, Therefore, here we have explored the ring-opening pathway of 2, 4, 6-trichlorophenol (2, 4, 6-TCP) initlated by OH radical using quantum chemical Investigatlons. Electronlc structures and frequencies of all species of the titled reaction are obtained from the density functional theory method using MO6-2X func tional along with a 6-3114+Gld.p) basis set, We have further performed energetic calculations of all optimised species usíng the CCSD(m coupled-cluster method combined with the same basis set to achieve more accurate energy values. The full degradatlon pathway of 2, 4, 6-TCP +°OH reaction 0s shown by potential energy dlagram at 298 K and 1 atm. The values of standard enthalpy change (A,H') and Glbbs free energy change (A,G) of all the reaction steps involved in the ring-opening pathway are also reported herein. From the energy calculations, we found that chloroethyne 
(HC CCI), carbon dioxide (CO;) and C(CI)0 radical are the end degradation products in the ring-opening pathway. 

1. Introduction 

24,6-TCP OH 

Chlorophenols (CPs) are one of the important volatile 
organic chlorides which are widespread in the environ 

ment due to the extensive use as preservative agents for 
Wood, paints, vegetable fibres and leather and as disin 
fectants. Moreover, these are also widely used as herbi 
cides, fungicides and insecticides and as intermediates in 
the production of pharmaceuticals and dyes (1,2). Due 
to broad application in various fields, CPs are emitted 
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into the upper atmosphere and degraded with various 
oxidants and thus causing several risks to the human 
health and environment (3-7). In this regard, various 
conventional degradation technologies such as biolog 
ical treatments, incineration, adsorption over activated 
carbon, air stripping, etc. have been performed [8-14). 
Noteworthy that due to the presence of p-orbital elec 
trons of chlorine atoms and steady conjugation of the 
aromatic rings, the degradation of CPs by conventional 
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Abstract The study was conducted in the College of Agriculture, Central Agricultural University Imphal Manipur 
during the year 2018-19. In College of Agriculture, Imphal a total number of 265 undergraduate students were enrolled 
which includes 85 students from 1st Year, 78 students from 2nd Year, 52 students from 3rd Year and 53 students from 4th 
Year. All of these enrolled undergraduate students from Imphal campus were selected purposively for the study.  Out of 
265 Undergraduate students, 120 students were selected based on proportionate random sampling for the present study. 
It was found out of twelve independent variables, only three variables i.e., computer knowledge, family income and 
father's education were positive and has a significant relationship with the effect of internet utilization among 
undergraduate students. Among twelve variables, two variables, i.e., computer knowledge and family income were 
important variables predicting the effect of internet utilization among undergraduate students.
Keywords: Accessibility to Internet, Computer Knowledge, Level of aspiration and Technology.

Introduction

Internet is an integral part of today's Agricultural 
educational system. Agricultural colleges invest a good 
deal of amount on providing this facility to both the 
teachers and students. It is, therefore, essential to find out 
up to what extent they are utilizing this facility. Today, 
Agricultural colleges are playing a vital role in imparting 
technical education. The Agriculturist, who are the 
outcomes of these colleges, require the latest and 
pinpointed information in their respective fields. Due to 
the high cost of Agricultural information resources, 
developing countries cannot provide these resources to 
their users. But the Internet with its advantages, make 
way for the developing countries to access information at 
a little cost. The adoption of internet facilities into the 
research, education, and extension are to use the potential 
of the new information and communication tools to 
revolutionize an outmoded NARS, to better prepare 
students and scientists for the information age and 
accelerate national development efforts. The ever 
increasing number of people accessing the Internet, 
coupled with the recent explosion of information 
resources on the Internet, may have considerable 
implications for teaching, learning, and research. 
Teachers and students depend more and more on the 

Internet for their various educational purposes. The 
present survey is, therefore, an attempt to assess the 
effectiveness of the Internet as an educational tool, and 
what role it plays in the educational system with 
particular reference to the Agricultural College in the 
state of Manipur. The Internet is an integral part of today's 
Agricultural educational system. Agricultural colleges 
invest a good deal of amount on providing this facility to 
both the teachers and students. It is, therefore, essential to 
find out up to what extent they are utilizing this facility. 
With the spectacular scope of the Internet, the students 
and faculties of the College of Agriculture, Central 
Agricultural University(CAU) have been providing 
internet facility from 2002 onwards to perform the triple 
function of teaching, research and extension education in 
an effective manner. This facility for connecting students 
and faculties with each corner of the world reduces the 
time lag to a considerable extent. It helps academicians, 
research workers, and students to get quick solution of 
their questions and queries. This facility makes it possible 
to keep alive contact among the scientists, academicians, 
research scholars, and students of the University globally. 
In view of above facts and notions, the present study was 
carried out with the specific objectives viz. to Access 
Internet Utilization among Undergraduate Students in 
College of Agriculture, Central Agricultural University 
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Decolorization of Saree dyes, by Aspergillus niger 
MTCC1344 and their effect on Tomato (Gaytri F1 

hybrids) 
Karuna Singh & Pankaj.Kumar 

Abstract 

Removal of noxious dyes from textile effluent has been a matter of concern, both in the artistic sense and health point of view. Color removal from textile 

effluents on an industrial level has been given much consideration in the last few years, not only because of its potential toxicity, but also mainly due to 

its visibility problem. There have been various promising techniques for the removal of dyes from textile effluent, but the effectiveness of biosorption for 

dye removal from wastewater has made it an ideal alternative to other treatment methods. The objective of this paper is to study the potential for 

removal of textile water, by fungi Aspergillus niger  MTC1344 and its effect on tomato, at different concentration were also studied. Aspergllus niger was 

shown to be an efficient fungus for removal of saree dye effluent and it can decolorize dye effluent up to 78.14% at 7
th
 days of incubation period. The 

germination %, seedling growth, and shoot length showed a gradual decline with increase in effluent concentration.  

Index Terms: Textile water. Removal. Aspergillus niger MTC1344. Decolorization. Germination.  

 
1Introduction 

From first synthetic dyes Mauveine which was discovered 

by Perkin in 1856 to till now a large amount of dyes were 

used. Dyes use in industries like textile, cosmetic, leather, 

pulps mills, printing, dye synthesis, foods and plastic 

industry. It is estimated that these industries produce a 

large amount of waste water containing dyes. 

Approximately 10-15% of dyes are washed into 

environment after their use in dyeing unit [1]. In India, an 

average mill producing 60*10
4
 m tonne/day (CPCB 2009). 

About 50% of dyes uses in industries are belong to the 

group of azo  compounds, such as Methyl orange, Congo 

red (C R), and Direct black 38(DB38) which contain 

chromophore (-N=N-) in their molecular structure [2]. The 

removal of dyes is great concern because they are toxic,  

 

 

mutagenic, carcinogenic and teratogenic, specially Benidine 

present in dye which may initiate cancer in the organism [3, 

4 & 5]. Dyes are easily visible and very difficult to 

biodegraded, even in very low concentration it can causes 

allergy, dermatitis and skin irration, depending on the 

exposure time and dye concentration. Dyes also 

accumulate in food chain and resist to microbial 

degradation [6 & 4]. Some of the impact of dyes on 

environment was summarized in Fig. n.1. 
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Fig.1Environmental impact of dyes 

Therefore, the degradation and decolorization of these dyes 

have become a necessity.  Physiochemical methods like 

absorption [8], photocatalysis, [7 & 8] , cogulation-

fluculation [9 &10] , Reverse osmosis [11]  have been used 

but their effectiveness is low due to high cost, energy 

intensive, have limited use and can lead to the production 

of toxic by-products and a large amount of sludge [12].  The 

biological degradation of dyes is more attractive as an 

ecological, economical and high effectiveness [13& 14]. 

The main mechanism of dye removal is biodegration 

followed by biosorption. Fungi like Aspergillus flavus [15], 

Aserpegillus lentulus [16], Aspergillus niger [17]. Therefore, 

present work has been carried out the removal of textile 

water by the use of Aspergillus niger MTCC1344 in different 

growth condition. The effect of p
H
, chemical oxygen and 

absorption were studied during process. Impact of textile 

water at different concentration and duration of growth on 

tomato were also studied. The effect of germination %, 

seedling growth, and shoot length were studied. 

2 Material and methods 

Textile dye effluent 
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and  
toxicogenic 
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ABSTRACT

Natural dyes are derived from natural sources like plants, animals, minerals and microorganism.
Natural dyes are sustainable as they are renewable and biodegradable and also fulfill the huge
demand of textile industry. In India, an average mill producing 60x104 m/day of fabrics likely to
discharge, approximately 1.5 million L/day of effluent. Excessive use of these synthetic dyes in
textile industry may lead to serious health hazards and disturbances in eco-balance of nature. The
associated toxicity, carcinogenicity and allergic reactions of the synthetic dyes have raised an
interest in natural dyes which are clinically safer, disease free, non-polluting and biodegradable.
Present review highlights sources of dyes, classification of dyes, and properties of some common
natural dyes.

KEY WORDS: Natural dyes, Sustainable, Renewable, Biodegradable, Hazards.

INTRODUCTION

The textile, leather, paint, and cosmetics industries
produce large quantities of wastewater containing
dyes that are becoming a major environmental
threat. In all these industry, textile industry
produces a large amount of dye containing waste
water. These effluents containing heavy load of
harmful chemicals has contributed to the severe
pollution of water, soil and the major polluters of
our environment (Gyanendra et al., 2015). Estimated
consumption of the textiles globally is around 30
million tonnes for which the expected increase is at
the rate of about 3% per annum (Rajendran and
Thamarai, 2014). About 70,0000 tones of different
dyes are required for the coloration of such a bulk
quantity of the textiles (Ogugbue and Sawidis,
2011).  Discharge of dye containing wastewater into
natural streams and rivers poses serious threat to
the aquatic biota, disruption of photosynthesis, food
web and in turn causes damage to the aesthetic
nature of the water and environment as well. Some
of the dyes can cause allergic dermatitis, skin
irritation and many types of cancers. There are so

many techniques available for removal of dyes like
physical, chemical and biological but these methods
are costly, energy demanding, generating secondary
product and huge amount of sludge. So in this
situation natural dyes are among the promising
options for developing a greener textile dyeing
process.

Natural dyes derived from natural things like
plant leaves, wood, bark, stem, seed, root, insect
secretion and minerals. Natural dyes exhibit long
endurance, beauty and charm. The international
rising demand of the natural dyes is about 10,000
tonnes which is merely 1% of the world synthetic
dye consumption (Sachan and Kapoor, 2007).
Natural dyes are eco-friendly, renewable and also
biodegradable, upon degradation; natural dyes do
not produce any toxic secondary product. Natural
dyes can be used for dyeing of all natural fiber, food
additives, medicines, handicraft items and toys, and
in leather processing.  Many of the dye-yielding
plants are used as medicines in various traditional
medicinal systems. Textiles produced in Kerala,
India by dyeing with herbs as per the traditional
Ayurvedic system of medicine and known also as
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ABSTRACT 

Mashroom is an excellent food source to alleviate malnutrition in developing countries due to its 

flavor, texture and nutrition. It is very popular and widely cultivated through the world mostly in 

Asia and Europe. The four simple substrates namely wheat straw, paddy straw, maize stalk and 

saccharum straw were tested for growing P. ostreatus  by poly bag method. The present 

investigation have indicated that wheat straw is also  a good substrate and  give high yield 

performance for the cultivation of pleurotus ostreatus    

Key Words :   Pleurotus ostreatus, substrate wheat, paddy maize, straw yield ,Basidio corp. 

INTRODUCTION  

Pleurotus species is simply a macro fungus and its cultivation in rural area helps to solve 

the problem of agro-waste management in a profitable way along with the upliftment of 

socioeconomic status of the farmers by producing a highly nutritious food item. P.ostreatus  is the 

most common oyster mushroom species, on dry weight basis contains protein 47.93%, reducing 

sugar 0.28%, ascorbic Acid 0.06% ,ash 8.25% ,non reducing sugar is lacking, starch 9.12% and 

fat 2.26% .Bahl, 1994 and Dhoke 2001. 
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                                                Abstract 

     India harvested 223.089 million tonnes of horticultural produce from 20.876 million hectares of land in the 11thfive year 

plan.  The major crops contributing to it are fruits and vegetables (approx 204 million tonnes from 14.314 million hectares 

area). Horticulture sector contributing 30 percent to the India’s agricultural GDP from 8.5 percent of cropped area. As the 

waste utilization technology are adopting in developed countries and the scales of economies of these technologies does 

follow in Indian conditions due to various factors. Therefore, there is a need for development of cost effective technologies 

for the production of value added products.  Post harvest management of fruits and vegetables provides ample opportunities 

for value addition besides providing wealth from waste. Its effective utilization helps in reducing the cost of production of 

crops besides optimum utilization of biomass. A several process technologies used to utilize fruit and vegetables such as 

drying & dehydration, freezing, fermentation, extraction, etc., are some treatment examples that can be useful to recycling 

and upgrading waste of fruit and vegetable market.  

Keywords:  Horticulture, Post Harvest management,   Post Harvest losses, Value Addition, Biomass,  etc. 

Introduction 

The horticultural crops has the huge potential for development of wastelands through planned strategies, need 

comparatively less water than food crops, provide higher employment opportunity and environment-friendly. On 

the basis of nutritional security, fruits and vegetables have high potential of value addition that gives high foreign 

exchange earnings and is an important item of commerce as they have gained enormous market potential. 

Horticultural crops in Indian agricultural economy shared a significant role as it contributes 30% to the GDP from 

11.73 % of its arable land area. Indian fruits and vegetable sector is the largest in the world next to China in terms 

of production with estimated food processing industry size of US$ 70 billion as in 2012, India had the production 

of 257 million tons of food grain (rice, wheat, coarse grains and pulses), 75 million tons of fruits and 149 million 

tones of vegetables. India has very high post harvest losses of fruits and vegetables which reached to 30 to 40 per 

cent and only 2.2 % of the total production are under processing as compared to the other countries like USA and 

China which are far ahead than India in reducing the wastage and enhancing the value addition and shelf life of the 

farm products. Different organizations in India have been trying to find solution for serious issue related to post-
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ABSTRACT : Lead is a non essential highly toxic metal widely distributed in environment. A bioassay experiment was

carried out to determine the acute toxicity of lead acetate on freshwater catfish, Heteropneustes fossilis for different

time intervals viz; 24h, 48h, 72h and 96h. The 96h LC50 value of lead acetate was found to be 360.50mgl-1 and its

presumably harmless (safe) concentration was 20.95mgL-1. The behavioural responses of fish on exposure to lead acetate

included erratic movement, hyperexcitability and restnessness. In the present study, fish exhibited frequently jumping,

secretion of excess mucous from the gills and the body. The fish appeared excited with a rapid rate of operculum

movement accompanied by occasional gulping of air and ultimately loss of equilibrium on exposure to different

concentration of the chemical.

Key words : Lead acetate, acute toxicity, behaviour, Heteropneustes fossilis.

INTRODUCTION

Environmental pollutants such as metals, pesticides

and other organic chemicals pose serious risks to many

aquatic organisms. Accordingly a great deal of previous

research has characterized physiological mechanisms of

toxicity in animals exposed to contaminants. Lead is a

non essential highly toxic metal widely distributed in

environment. It escapes into the environment during

smelting of its sulphide ore galena as well as from storage

batteries, pipes, etc. A certain amount of contamination

of food and domestic water results from the use of lead

ceramics, china glass and porcelain enamels in food

processing equipments and kitchenware. Some foods, dyes

and cosmetics contain lead compounds as artificial

colouring agents. It is also discharged with water from

lead mines, lead refining storage battery as well as plants

for manufacture of tetra ethyl lead.

The biological effects of lead upon aquatic as well as

terrestrial organisms vary according to species, duration

of exposure, concentration of lead and experimental

factors such as hardness of water and pH. The organic

form tends to produce more toxic effects at lower

concentration than inorganic form. In contrast, effects of

lead on fish behavior are less studied. The industrial

effluents have altered the natural conditions of aquatic

medium which causes behavioural changes and

morphological imbalance of aquatic organisms (Yadav

et al, 2005). The behavioural changes in fish has been

found to be a sensitive tool for assessment of metal

toxicity. Heavy metals in limited quantity are very essential

for biological processes but their excess not only affects

the life sustaining processes but also causes imbalances

in the bio-diversity (Bordoloi et al, 2002; Indra et al,

2006).

The aim of the present study was to estimate acute

toxicity values of lead acetate and its effects on

behavioural changes of a freshwater catfish,

Heteropneustes fossilis at different dose and time

intervals.

MATERIALS AND METHODS

Live specimens of adult Heteropneustes fossilis

(Weight 34.50± 3.20g, length 13.25± 1.5cm) were

collected from local fish market and acclimated to

laboratory conditions for ten days. They were fed daily

adlibitum with a mixture of oil cake and rice bran (1:1).

Physico-chemical characteristics of test water used

were pH 7.4±0.5, temperature 240C±2, hardness

144.40±3.80 mg/l as CaCO
3
, chloride 7.2±0.8 mM/l, DO

8.20±0.90 mg/l, BOD 20.0±2.6 mg/l and COD 110±5.8
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Abstract 

In this article, we construct approximate solution to multi-dimensional Fredholm integral 
equations of second kind using n-dimensional Legendre scaling functions. Error analysis of 
the problem is provided in the 2L  sense. It is shown that our numerical method is numerically 
stable. Some examples are discussed based on proposed method to show the importance and 
accuracy of the proposed numerical method.  

Keywords: Legendre scaling functions, multi-dimensional Fredholm integral equations, 
Error analysis, Numerical stability.  

1. Introduction                                                                                                               

Integral equations have been found to form a very important area of research in mathematics 
having direct applications in many physical problems [1] and indirectly being applied in 
reformulating many mathematical models [2-3]. Integral equations have applications in the 
fields of economics, optimal control problems, biology, electrical theory, game theory, etc. 
[4-5] also. There are many physical models which can be described by two dimensional and 
three dimensional integral equations [6-7]. Thus, it should be fruitful to study higher 
dimensional integral equations for application in physical problems of different natures. In 
this paper, we consider multi-dimensional Fredholm integral equation (MDFIE) of the second 
kind and which is given by  

1 1 1

1 1 1 1 1 1
0 0 0

1

( ,.., ) ( ,.., ) .... ( ,.., , ,.., ) ( ,.., ) .. . ,

( ,.., ) ([0,1] [0,1] ....[0,1])

n n n n n n

n times

n

n times

u x x g x x k x x y y u y y dy dy

x x D
−

−

= +

∈ = × ×
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ABSTRACT 
The Floriculture has assumed a definite commercial status. Its potential as a viable agribusiness has also been 
recognized. The present study was carried out in Baghpat district of Uttar Pradesh, with the objective to find out the 
study examined various economic aspects of marigold such as assessment of price spread, producer's share in the 
consumer's rupee, marketing cost and margins, marketing practices, channels involved in the marketing of marigold and 
problems faced by the growers in marketing of marigold. Following Three marketing channels were identified in the 
study area for marketing of marigold – Channel I: Producer - Commission agent – Wholesaler - Retailer - Consumer. 
Channel II: Producer - Wholesaler - Retailer - Consumer. Channel III: Producer - Consumer. Among these channels, 33.29 
per cent quantity of marigold moved through channel- I, 41.77 per cent through channel- II and 24.93 per cent through 
channel- III. Marketing cost in the sale of marigold was Rs.684.03, Rs.400.13 and Rs.40.42 per quintal in channel-I, 
channel- II and channel- III, respectively. As such marketing cost was lower in channel- III and higher in channel- I. 
Marketing margins earned by the different agencies were highest in the channel- I (Rs.390.19 per quintal) and it was 
lowest in channel- II (Rs.277.53 per quintal). The producer's net share was maximum in channel- III (100 per cent) and 
minimum in channel- I (85.74 per cent) which was favourable to the producer. Out of all farmers, 90.00 percent reported 
the problem of higher commission charges followed by delay in payment, high cost of transportation, lack of scientific 
knowledge and training, Lack of scientific storage facilities, and Lack of availability market news and information of 
market prices in the study area. 
Keywords : Marigold, Disposal, Price spread, Marketing cost and Marketing Margins. 
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INTRODUCTION 
India is a long tradition of floriculture. Flowers have been depicted in ancient paintings. However, the 
social and economic aspects of flowers growing were recognized only later. It is only in the last three 
decades with changing life styles and under increased urban affluence. Marigold flower cultivation is 
getting increasingly popular among farmers. Marigold, belonging to family Asleraceae, is an important 
and popular flower of India and ranks third in number after roses and chrysanthemum. The commercial 
cultivation of seedling plot of marigold is a source of income and employment to marginal farmers as well 
as large farmers. It is an important ornamental herb grown for its highly decorative and long lasting 
flowers. Marigold is a very important flowering plant useful for garlands, garden disc play, loose flowers 
and perfume industries; Marigold is one such potential flower crops for natural colour extraction. 
Marigold is not only grown as ornamental cut flowers and landscape plant but also as a source of 
ceremonies like wedding, birthday, and marriage day greetings, religious offerings and sometimes in 
social, political, and historical occasions. The universal usage has created a real trend of producing flower 
on a commercial basis to fulfill increasing demand within the market. Flowers grown in Rajasthan are 
exported to Japan, Holland, Singapore, U.A.E. Germany and Switzerland. In U.P. Meerut, Baghpat, 
Saharanpur, Varanasi, Allahabad, Sultanpur and Ghazipur districts are flowers cultivation districts in 
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Introduction 
 

Sugarcane is an important commercial crop of 

the world and the cultivation of sugarcane, in 

India dates back to Pre-Vedic period (2000 

B.C.). India is one of the principal centers of 

the origin of the sugarcane. Sugarcane is 

grown in diversified climatic condition i.e. 

tropical and sub-tropical. Sugarcane 

cultivation and development of sugar industry 

International Journal of Current Microbiology and Applied Sciences 
ISSN: 2319-7706 Volume 8 Number 10 (2019)   
Journal homepage: http://www.ijcmas.com 
 

The present study on economic analysis of sugarcane cultivation was fulfilled with the 

specific objective to estimate cost and return in sugarcane cultivation was conducted in 

Sonipat district of Haryana state during the year 2017-18. It was selected 4 blocks 

randomly; namely Sonipat, Kharkhoda, Gohana, and Ganaur blocks from sonipat district 

were undertaken on the basis of maximum area brought under cultivation of sugarcane of 

haryana state. 200 farmers were selected randomly from four blocks out of which, 

marginal (14), small (49), medium (69) and large (68). The findings of the study envisaged 

that among the different irrigation methods, drip method was the highest percentage at 

large farm in sugarcane cultivation and found to be 78.70 percent area, which was start 

decreasing as farm size decreases. Drip method was not popular among marginal and small 

farmers. The sampled households were sugarcane growers and percentage area under 

sugarcane was ranging from 26.08 percent at large farms to 31.25 percent at marginal 

farms. The cropping intensity was also high, which varied from 105 percent at large farms 

to 267 percent at marginal farms. The inputs/material use in fresh sown sugarcane and 

ratoon crop was not as per the recommendation and initial inputs use, labour and power 

use were found to be less than fresh sown sugarcane. The cost of cultivation of crop under 

flood ratoon was 93728 Rs/ha, sprinkler 97973 Rs/ha and drip 93568 Rs/ha whereas, it 

was found to be flood fresh sown sugarcane was 126188 Rs/ha, in sprinkler 133957 Rs/ha 

and in drip 136043 Rs/ha, respectively. This gives us variable cost incurred in ratoon crop 

was less than fresh sown sugarcane. The benefit cost ratio in ratoon crop of sugarcane was 

comparatively higher in all three methods of irrigation than that of fresh sown sugarcane; it 

indicates that ratoon crop has involvement of low cost of production and high net return 

but not have long term benefit to increase the productivity of sugarcane. 
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Abstract- A field experiment was conducted during Kharif 

season of 2018 on research plot of Udai Pratap (Autonomous) 

College, Varanasi (U.P.) adjoining the Department of 

Agricultural Chemistry and Soil Science. The physicochemical 

properties of the experimental soil were ; pH (7.65), EC (0.26 dS 

m
-1

); organic carbon (0.58%), available nitrogen (258.5 kg ha
-1

), 

available phosphorus (12.6  kg ha
-1

), available potassium (165 kg 

ha
-1

),available sulphur (9.4 kg ha
-1

) and available (DTPA extract)  

zinc (2.17 ppm). The experiment was carried out in randomized 

block design (RBD) with  three replications and following six 

treatments: T0 = Control (RDF ) T1= RDF + Zinc @ 20 kg ha
-

1
,T2= RDF + Sulphur @ 40 kg ha

-1
, T3= RDF + Zinc @ 20 kg ha

-

1 
+ Sulphur @ 60 kg ha

-1 
,T4= RDF + Zinc @ 25 kg ha

-1 
+ 

Sulphur @ 40 kg ha
-1 

, T5= RDF + Zinc @ 30 kg ha
-1

+ Sulphur 

@ 30 kg ha
-1

. Application of Zn and S significantly affected the 

growth parameters (plant height and tillers) of rice. Plant height 

and number of tillers significantly increased over without Zn and 

S. Maximum was registered with T4 (Zn @ 25 kg ha
-1 

+ S @ 40 

kg ha
-1

). Grain and straw yields were also significantly increased 

by the different treatments and highest yields were registered 

with T4.The minimum concentration of Zn and S were registered 

with treatment T0 and the maximum in T4 (Zn @ 25 kg ha
-1 

+ S 

@ 40 kg ha
-1

).The application of Zn and S increased the 

availability of the nutrients (N, P, K, S and Zn) in the post 

harvest soil. It can be concluded from the present study that 

adequate Zn and S availability during entire cultivation period is 

important for good rice growth and yields. 

 

Index Terms- S, Zn, Rice, Interaction 

 

I. INTRODUCTION 

ulphur is an essential secondary plant nutrient play key roles 

in chlorophyll synthesis and oil formation. Sulphur is an 

important constituent of methionine, cysteine and cystine, amino 

acids and glutothion, biotine, thiamine linoleic acid, acetyl co-A 

structural constituent. Sulphur improves both yield and quality of 

crops. Deficiency of sulphur is increasing due to continuous use 

of S- free fertilizers and increasing cropping intensity with high 

yielding cultivars and is more conspicuous in coarse textured 

soils low in organic matter (Sipai et al., 2016). 

         Micronutrients are essential for increasing crop production 

and enhancing animal and human health. Zinc is one of essential 

plant micronutrients and its importance for crop productivity is 

similar to that of major nutrients. Intensive agriculture coupled 

with the continuous use of N, P2O5, and K2O fertilizers have 

remarkably increased the production but simultaneously brought 

about problems related to micronutrient deficiencies, particularly 

that of Zn in soil. About one third of agricultural soils in the 

world are estimated to be low in available zinc (Zn), resulting in 

poor crop yields and nutritional quality of the harvested grains 

(Alloway 2008; Cakmak 2008).  

         Rice (Oryza sativa L.) is the most common and important 

food crop of India in terms of both  area, production and 

consumer preference. Rice production in India crossed the mark 

of 112 million tonnes achieved in 2017-18 accounting for 

21.19% of global production in the year. The productivity of rice 

has 3742 kg per hectare in 2017-18. India has largest area (43.20 

million hectare) followed by China (30.35 m ha), Indonesia 

(12.16), Bangladesh (12.0 m ha) and Vietnam (7.66 m ha). In 

respect of production India rank second (FAO STAT 2017).The 

responses to the application of sulphur and zinc in rice crop have 

been supported by many findings. There is need to ascertain and 

promote the uses of fertilizers required to correct the deficiency 

of S and Zn. Keeping in the view of the importance of rice in the  

Indo Gangatic plain and role of sulphur and zinc nutrient in crop 

physiology and ultimately in the yield, this experiment was 

undertaken. 

 

II. MATERIALS AND METHODS 

         A field experiment was conducted during Kharif season of 

2018 on research plot of Udai Pratap (Autonomous) College, 

Varanasi (U.P.). The soils of Varanasi formed on alluvial, 

deposited by river Ganga have predominance of illite, quartz and 

feldspars. Illite minerals are partly inherited from micas which 

are predominant in the sand and silt fractions. The 

physicochemical properties of the experimental soil were ; pH 

(7.65), EC (0.26 dS m
-1

); organic carbon (0.58%), available 

nitrogen (258.5 kg ha
-1

),available phosphorus (12.6  kg ha
-1

), 

available potassium (165 kg ha
-1

), available sulphur (9.4 kg ha
-1

) 

and available (DTPA extract) zinc (2.17 ppm). The experiment 

was carried out in randomized block design (RBD) with three 

replications and following six treatments: T0 = Control (RDF ) 

T1= RDF + Zinc @ 20 kg ha
-1

,T2= RDF + Sulphur @ 40 kg ha
-1

, 

T3= RDF + Zinc @ 20 kg ha
-1 

+ Sulphur @ 60 kg ha
-1 

,T4= RDF 

+ Zinc @ 25 kg ha
-1 

+ Sulphur @ 40 kg ha
-1 

, T5= RDF + Zinc @ 

30 kg ha
-1

+ Sulphur @ 30 kg ha
-1

. Recommended doses of 

S 
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L.) yield and nutrient uptake 
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Abstract 
Nitrogen is the most extensively limiting plant nutrient in crop production. A majority of soils in the 

world are mineral soils and nitrogen deficiency in mineral soils is widespread. Nickel is an essential 

micronutrient for normal plant growth and development and part of several biological functions. Ni being 

a vital element contribute significant role in nitrogen assimilation as well as helps plants against 

numerous biotic and abiotic stresses. Keeping these facts in view a field experiment was conducted in 

Rabi Season of 2018-19at the research plot of Department of Agricultural Chemistry and Soil Science, 

Udai Pratap (Autonomous) College, Varanasi. The experiment was carried out in Factorial Randomized 

Block Design (FRBD) with three replications. Treatment includes two nitrogen levels (0 and 120 kg ha-1) 

with three nitrogen sources viz; N120UR (Urea), N120AS (ammonium sulphate), N120CAN (calcium 

ammonium nitrate) and four nickel levels 0, 1, 2 and 4 kg ha-1 (Ni0, Ni1, Ni2 and Ni4). Ni was applied in 

the form of NiCl2.H2O as per the requirement of treatment as basal dose. Important growth parameters 

(plant height and number of tillers) at different growth stages, dry matter yield (grain and straw) and 

nutrient uptake were determined. Results revealed that nitrogen and nickel supply significantly affected 

all the parameters under study when compared with no supply of nitrogen and nickel. The nitrogen 

application through urea registered the highest growth parameters, dry matter yield as well as nutrient 

content and their uptake by grain and straw of wheat as compared to ammonium sulphate and calcium 

ammonium nitrate. The nickel application @ 2 kg ha-1 recorded significantly maximum increase in all 

growth attributes as well as yield attributes. The interaction effect was found to be significant. Due to 

interaction effect maximum plant height, number of tillers and dry matter yield were recorded with the 

treatment N120URNi2, followed by N120AS Ni2 and N120CANNi2. Whereas, maximum nitrogen and nickel 

contents and their respective uptake were recorded with N120URNi4. 

 

Keywords: Nickel, nitrogen, wheat yield, N & Ni uptake 

 

1. Introduction 

Present agricultural system depends upon mining of plant nutrients by adoption of intensive 

tillage, use of high yielding varieties, imbalanced use of organic and inorganic sources of plant 

nutrients, less recycling of crop residues into the soil, soil erosion and injudicious use of 

irrigation water (Singh et al. 2019) [23]. Fertilizer is an essential input to agriculture used by the 

farmers and directly affected by the crop response, fertilizer cost, price realized by farmers for 

their produce and the access to the fertilizer. India is the second largest producer and consumer 

of nitrogenous fertilizer in the world (Praveen a 2014) [18]. A majority of soils in the world are 

mineral soils and organic soils occupy only a small area. Nitrogen deficiency in mineral soils 

and crops is widespread, and nitrogen is the most extensively limiting plant nutrient in crop 

production. Essentiality of nickel (Ni) for higher plants was first reported by (Dixon et al. 

1975) [5]. Nickel is an essential micronutrient for normal plant growth and development and 

part of several biological functions (Brown 2007) [2]. It is an integral part of several enzymes 

such as glyoxalase-1 and urease required for nitrogen metabolism in higher plants (Mustafiz et 

al. 2014) [14]. Wheat is staple food crop of India. It is used in different purposes namely source 

of carbohydrate, protein and raw materials for different food manufacturing industries. 90% 

Indian soils are deficient in nitrogen, wheat crop requires high rate of nitrogenous fertilizers. 

Among the nitrogenous fertilizer sources, the farmers utilize urea as nitrogen source than other 

sources like, ammonium sulphate, calcium ammonium nitrate etc. due to its high tolerance of 

plants to the ionic form of nitrogen. Keeping these facts in view, present experiment was 

carried out to observe the significance of nitrogen source and nickel supply for wheat crop.  
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Abstract 

A field experiment consisting of 6 treatment combinations of two levels of Ni (@ 1 and 2 kg ha-1) with 

two nitrogen sources and three replications was conducted under randomized block design at research 

plot of Udai Pratap (Autonomous) College, Varanasi (U.P.).The main objective of study was to find out 

the effect of Ni with different sources of nitrogen on growth and yield of rice (Oryza sativa L.).The 

experiment was laid out in a randomized block design (RBD) having 6 treatments and 3 replications. 

Treatments were T0= control, T1 = nitrogen through ammonium sulphate + Ni@ 1 kg ha-1, T2 = nitrogen 

through ammonium sulphate + Ni @ 2 kg ha-1, T3 = nitrogen through urea + Ni @ 1 kg ha-1, T4 = nitrogen 

through urea + Ni @ 2 kg ha-1 and T5 = 50% nitrogen through Urea and 50% nitrogen through 

ammonium sulphate + Ni @ 2 kg ha-1. The results revealed that the growth, yield, organic carbon and 

available N, P and K status of soil was significantly increased by application of Ni @ 1 and 2 kg ha-1 

with different nitrogen sources (urea and ammonium sulphate) as compared to control. Similar results 

were also observed with nutrients (N, P and K) content and uptake by the rice. 

 

Keywords: Nickel, nitrogen, urea, ammonium sulphate, rice 

 

1. Introduction 

Ni is the most recent candidate to be added in the list of essential nutrient for higher plant. Ni 

is considered as an essential element primarily because of its function as an irreplaceable 

component of urease which is responsible for the hydrolysis of urea N. Urea N acquired by 

plant is not available for plant N metabolism unless hydrolyzed to CO2 and NH3.Consequently, 

urea grown plants are highly sensitive to inadequate Ni supply (Gerendas and Sattelmacher, 

1999a) [9]. Additionally, seed treatment together with Ni fertilization of soybean might 

improve the efficiency of biological nitrogen fixation (BNF), boosting grain dry matter yield 

and N content (Lavres et al., 2016) [13]. Among the nitrogenous fertilizer sources, urea is most 

popular than other nitrogenous fertilizer like, ammonium sulphate, ammonium nitrate etc. 

However, urea N requires conversion of nitrogen into inorganic form it is hydrolyzed by 

urease enzyme before its utilization by plant roots. (Gerendas et al., 1998) [8] found that in 

plants supplied with urea and Ni, the growth was impaired at the lower levels of Ni, whereas, 

in plants supplied with NH4NO3 and Ni, growth was not affected by micronutrient. 

 

2. Materials and Methods  

The field experiment was conducted in the kharif season of 2016 at research plot of 

UdaiPratap (Autonomous) College, Varanasi (U.P.). The soil (0-15 cm) of the experimental 

plot was of alluvial origin, sandy loam in texture, having electrical conductivity (EC) of 0.51 

dS m-1, pH 7.62 with 0.61% organic carbon (OC). The soil was low in available N (131.2 kg 

ha-1), available P (14.2 kg ha-1), and available K (182.3 kg ha-1). The experiment was laid out 

in a randomized block design (RBD) having 6 treatments and 3 replications. Treatments were 

T0= control, T1 = nitrogen through ammonium sulphate + Ni@ 1 kg ha-1, T2 = nitrogen through 

ammonium sulphate + Ni @ 2 kg ha-1, T3 = nitrogen through urea + Ni@ 1 kg ha-1, T4 = 

nitrogen through urea + Ni @ 2 kg ha-1 and T5 = 50% nitrogen through Urea and 50% nitrogen 

through ammonium sulphate + Ni@ 2 kg ha-1. The crop was fertilized with recommended dose 

of 120 kg N, 60 kg of P2O5 and 60 kg of K2O ha-1
. Half dose of N and full doses of P2O5 and 

K2O were applied as basal application. The remaining N was applied at tillering and panicle 

initiation stages. Ni was applied in the form of NiSO4 as basal application. The crop was 

irrigated as per recommended schedule and harvested at maturity. Growth and yield attributes 

were recorded.  

 

 

http://www.phytojournal.com/
https://doi.org/10.22271/phyto.2020.v9.i3r.11440
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ABSTRACT 

A lab study was conducted to fractionate the soil P and find the relationship of different P fraction with physicochemical properties of surface soil of Varanasi region (U.P.) in the 

laboratory of agricultural chemistry and soil science department Udai Pratap college Varanasi. Most of the soils were light textured Soils from seven different region were collected 

and analyzed for phosphorus (P) fraction. The soils were neutral to slight alkaline in nature. The electrical conductivity (EC) ranged from 1.46 to 3.50 dS/m. The bulk density 

varied from 1.18 to 1.46 Mg/m3. The organic carbon values ranged from 0.50 to o.75 %. The highest value was observed in DLW in surface soils .The distribut ion of the different 

forms of the phosphorus fraction was as Saloid-P (23.43 to 44.62 ppm), Al-P(10.75 to 20.02 ppm), Fe-P (6.96 to 13.4 ppm), Ca-P (80.97 to 115.78 ppm), reductant soluble-P 

(10.68 to 27.70 ppm), occluded-Al-Fe-P (13.02 to 26.75 ppm), organic-P (81.41 to 172.32ppm) with total phosphorus(270.75 to 383.84ppm) in different  surface soils.The highest 

amount of Saloid -P, Ca-P, and lowest of Fe-P, Al-P, Organic-P. Among the different P fractions Ca-P was dominant fraction followed by saloid-P, reductant soluble-P, Al-P and 

Fe-P.   

Key words- Phosphorus fractionation, Calcium, Fe, Al 

Introduction: 
Phosphorus is one of the essential plant nutrients for plant growth and is of particular interest in highly weathered tropical and sub-tropical soils (Brady and Weil, 2002). 

Phosphorus plays an important role as a structural component of the cell constituents and metabolically active compounds. It is a constituent of sugar phosphate viz. ADP, ATP 

etc., nucleic acid purine, pyrimidine etc. and various coenzymes. In combination with different organic acids, phosphorus forms esters, phosphatides and phospholipids. As 

phosphoric ester of Inositol, phosphorus is a major component of phytine. Besides, phosphorus play an important in energy transformation and metabolic process of plants. The 

deficiency of phosphorus disturb the nitrogen metabolism and also results in an increased accumulation of free reducing sugars, suggesting an involvement of phosphorus in 

carbohydrate metabolism. Phosphorus is not reduced in plants but remains in its highest oxidised form. Phosphorus in soils almost exclusively occurs as orthophosphate ions. The 

http://www.ijcrt.org/
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Abstract 
The field experiment was conducted at the experimental farm of Udai Pratap Autonomous College, 

Varanasi (U.P.) to evaluate the response of applied major nutrient with gypsum on physical properties in 

test crop field. The study was carried out with five treatments and four replications in randomized design. 

The results revealed that combined application of NPK @ 25:50:20 kg ha–1and T4G400 kg ha-1 of gypsum 

in the soils significantly reduced soil dry bulk density by about 6.93% when compared to the control. The 

significantly highest soil particle density in 4.57 g cc-1, pore space 11.47%, hydraulic conductivity 8.46, 

infiltration rate 17.37 and water stable aggregates were found in plots with a combination of NPK and 

gypsum at @ 25:50:20 kg ha–1 and T4G400 kg ha-1 respectively. The significant treatment differences on 

soil mechanical and physical properties of the study soil due to effect of the treatments could be 

attributed to the ability of Ca and S applied via gypsum to flocculate soil particles. Thereby, creating an 

enabling to better soil physical properties, infiltration and aeration for proper growth and quality of 

groundnut. 

 

Keywords: gypsum, groundnut, physical properties of soil 

 

1. Introduction 
Groundnut (Arachis hypogaea L.) is a very important crop in the tropics and subtropics. It has 
a high content of edible oil, which ranges from 50 to 65% Taira (1985) [57] Boye-Goni et al. 
(1990) [8] and protein content ranging from 25 to 35% De Waele and Swanevelder (2001) [12] 
making it a very popular human food and source of cheap protein. In recent days there is 
mounting interest in diversified agricultural production systems to obtain improved crop 
protection, increased productivity and profitability offered by many cropping systems. This 
may be due to some of the established and speculated advantages for intercropping systems 
such as higher yields, greater land-use efficiency and improvement of soil fertility through the 
applications of gypsum (Ofori and Stern, 1987) [39] Groundnut is traditional crops, like pearl 
millet, maize and sorghum, and also with pigeon pea in groundnut-growing areas of India by 
marginal and sub-marginal farmers during rainy season (Reddy et al., 1980) [44]. Groundnut is 
grown mostly on light-textured soils ranging from coarse and fine sands to sandy clay loams 
with moderately low amounts of organic matter (1 – 2%) and good drainage (Henning et al., 
1982). The well-drained soils provide good aeration for the roots and nitrifying bacteria. 
Groundnut does not grow well in soils with a high-water retention capacity (Stalker, 1997), 
and grows best in slightly acidic soils with optimum pH ranging from 5.5 to 6.2 Gibbons 
(1980) [20]. Gypsum is a soluble source of the essential plant nutrients, calcium and sulfur, and 
can improve overall plant growth. Gypsum amendments can also improve the physical 
properties of some soils (especially heavy clay soils). Such amendments promote soil 
aggregation and can help prevent dispersion of soil particles, reduce surface crust formation, 
and promote seedling emergence, and increase water infiltration rates and movement through 
the soil profile. It can also reduce erosion losses of soils and nutrients and reduce 
concentrations of soluble phosphorus in surface water runoff. Application of gypsum can 
reduce dispersion and promote flocculation of soils. Flocculation is a necessary condition for 
the formation and stabilization of soil structure. This increases water infiltration and 
percolation Norton (2008) [8] thus reducing soil erosion and improving water quality. Gypsum 
helps reduce the dispersion of the clay that leads to surface crust formation and also slows the 
rate of surface drying (Norton and Rhoton, 2007; Rao and Shaktawat, 2001) [7, 43].
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