“wa foma sty getwore arardt oo’
Fraorasdl =1 gl anga

Shri Swami Vivekanand Shikshan Sanstha's
Dattajirao Kadam Arts, Science and Commerce
College, Ichalkaraniji.

(gueme )
NAAC Re-Aceredited A’
A Project Work

Irll.l.rllll.l."'|

® Synthesis and Characterization Of Si02
From Agricultural Waste
@ Submitted ro,

Department of Chemisiry,
Dattajirao Kadam Arts, Science and Commerce
College ,Ichalkaranji.
For partial fulfillment of practical course for
The Award of B.Sc. Degree in Chemisiry

By

Miss. Singh Swati Promod

Miss. Laykar Samruddhi Rajendra
Miss. Hippargi Jyoti Panditrao
Miss. Mujawar Karina Sardar
Miss. Khot Sapana Kakaso

Miss, Jadhav Mayuri Subhash

GUIDE:
Miss. 5.8. Fadtare

2021-2022
1

=70
lo ) (V4



. __
BB ERBOIEBACBEIOOSDOFDIVIEI0 DB




2 ® 09009

NAAC Re- Accredited *A'
DEPARTMENT OF CHEMISTRY

CERTIFICATE

This 15 10 certify 1w Miss. Singh Swati P. Miss, Laykar
Samruddhi R. Miss. Hippargi Jvoii P. Miss, Mujawar Karina S. Miss.
Khot Sapana K. Miss. Jadhay Mayuri 5. of the class B Sclll has
satisfactorily completed the project work on the title “Synthesis And
Characterization OF 5i0; From Agricultural Waste ™ as a partial fulfillment
of the practical course for the award of the B.Sc. Degree in Chemistry by

Shivayi University, Kolhapur

Place: Ichalkaranji
Date: 24 / og /2022

3 \os) %

S
Miss. S.B. Fadtare Examiner Dr. A A Ghare.
M.Sc, Head,
{ project guide) 1 Department OF Chermistry,
D. K. A. 5. C. College
2 lchalkaran)i
3
2
574







Illlllllilllllllllllq

DECLARATION

It 15 hereby declared that the work reported in the Project entitled

“Svirhesis And characterization Of Silica (8i02) From Agricultural

Haste 15 completed and written by me and has not been copied from

amwhere.

Place: Ichalkaranji

Date: 81 7 05/2022..

Sr. Nlm:—u;slud:nm Roll No, Sign.

No.
1 Miss.Singh Swati Pramod 7053 ,_@@
2 M;.Laykar Samruddhi Rajendra 7195 | <l = |
3 Miss. Hippargi Jyoti Panditrao 7156 @Ej

4 Miss.Mujawar Karina Sardar 7036 W

5 Miss.Khot S_Eqnnalm Kakaso 7184 éé#" '

| 6 Miss. Jadhav Mayuri Subhash 020 |, SQup




@000 Bd



ACKNOWLEDGEMENT

I wish to express my deep sense of gratitude towards

my guide Miss. S, B. Fadtare, Assistant Professor, Department Of

Chemistry, D.K.AS.C. College, Ichalkaranji for his valuable

guidance to compleie this projeci within time. i is my proud

privilege to express my sense of gratitude and sincere thanks to

Principal, Dr. V. 5. Dhekale and Dr. A. A. Ghare, Head,

Department of Chemistry for providing all the available facilities

of the college for completion of this project.

indirectly involved in this project work.

My sincere thanks to all those who have directly or

Sk No. Name Of Student Roll No Sign
i Miss Singh Swati Promod 7083 _%
2 Miss laykar Samruddhi Rajendra | 7195 Sl
'_3 Miss Hippragi Jyoti Panditrao 7156 q@‘
4 Miss Mujawar Karina Sardar 7036 A
| S Miss Khot Sapana Kakaso 1 s g -
e Miss Jadhav Mayuri Subhash w20 | (hypi

EXRR




P i

A FEBD ARSI IRAIFIIIBBIIEIPSBIFEOG D
f.-... ] e = “Taela ] |



580

r_llIII.IIIIIIII.IIII.II..IIIIII.II..



|

Flow chart of 8i0: extraction

Husk of Rice, Wheat and Coconut

i

Washing (10% HCI)

§

Dry on hot plate (half an hr)

Heat treatment (1hr) 600°C

¥

1 N NaOH to 10 gm ash

.

Magnetic stirring (3 hr) 90°C

Filter (whatman 41)

Collect filtrate and cool

Titration against 1N HCI

Coconut husk against 2.5 N H2504

Magnetic stirring (Zhr)

White gellish ppt

Dry ppt

v

Powder form of SiO2 nanoparticles
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Introduction

Silica nanoparticles (SNFPs) have gained a greater attention because of its
highly relative surface area to volume ratio, chemical and physical stability, low toxicity and
straight forward surface chemistry. It is frequently used in industrial manufacturing,
packaging, ceramic and synthesis of high molecule composites material, drug delivery,
cancer therapy, discase labeling, biosenser food and agriculture . Therefore it 1s need of hour
to develop an economically viable method to synthesize the silica nanoparticles from husks
ofrnce, wheat and coconut.

Burning rice husk as fuel to generate energy results in the waste product
(RHA).RHA is rich in silica {about 60%) and can be an economically viable raw material for
production of silica gel or powders. Development of simple low energy chemical method for
producing pure silica should lead to a variety of industrial application for RHA.

Wheat husk is an agricultural waste material are often left to rot slowly in the
field or burnt in the open. It is cheap and  abundant source of silica remains largely
unrealized. WHA 80-90% silica in amorphous form such as under wtilization clearly shows
the wastage and loss of resources which in reality can generate renew through recovery of
silica via methods such as combustion
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Coconut husk is a activated carbon which has potential as good absorbent
material that can solve the waste water treatment problems in world. 33-35% of the coconut
husk and it act as mesocarp of coconut frunt used as source of fuels silica extracted from

coconut husk as new potential alternative sources for optical materials,

The characterization of nanoparticles is significant to appreciate and control
nanoparticles synthesize and their applications. It is executed using a range of diverse
techniques like scanning electron microscopy (SEM). Fourier transform infrared
spectroscopy ( FT-IR) dynamic light scattering (DLS), x-ray deffactometry (XRD) are
helpful 10 resolve diverse parameters such as morphology, particles size, shape crystallinety
and surface area. The use of husk has positive environmental and economic impact through

the use of an abundant low -value agricultural by product that can alleviate waste disposal

problems,

A waste product of rice, wheat and coconut husks is rich in silica. A simple
method based on alkaling extraction followed by acid precipitation was developed to produce
pure silica powder from husk. These are characterized by various analytical technigues. The

highest percentage vield of silica synthesized from rice, wheat and coconut husk ash burnt at
600" for 1 hr.
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Dynamic light scattering analysis data of silica nonoparticles (SNPs) showed
that average particles diameter 93.14nm with hydrophilic nature. The UV -visible spectrum
si-0-51 bond confirming the presence of Si NPs. FT-IR data reveled the presence of hydrogen
bonded silanal and siloxane groups in SNPs. XRD pattern reveled amorphous form. SEM
analysis data showed uniformly distributed Si NPs were agglomerated form with spherical
shape.

Soluble silicates produced from silica are widely used in the glass, ceramics, and
cement as a major component and in pharmaceuticals, cosmetics, and detergents industries as
a bonding and adhesive agents. Silica also has been used as a major precursor for a variety of
inorganic and organometallic materials which have applications in synthetic chemistry as

catalyst, and in thin films or coatings for electronic and optical materials.
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Scope and Objective
Objective

The objective of the 510; to investigate the development of concrete strength using
the mvestigation is also aimed at finding out the optimum grade of concrete for superior
strength while using silica ash and M sand, foundry sand

-To evaluate the utility of silica and fly ash incorporating  of cement concrete

-The effect of adding foundry sand M sand to concrete to improve properties .

-The benefits of addition silica and fly ash is to minimize the risk of environmental
pollution,

-To study and compare the performance of conventional concrete and silica and fly
ash foundry sand M sand concrete .

-To study the strength and workability of silica and fly ash concrete through an

experimental investigation.

Scope

To evaluate the recyclability of fly ash, silica as pozzalana as partial
replacement of cement and waste foundry sand and M sand as partial replacement of
fine aggregate in the concrete
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Specially silica market size was valued at USD 6.78 billion in 2021 and its projected to
reach USD 15.84 billion by 2030, growing at a CAGR of 10.93%

from 2020-2030 Specially silica is expensively applied in manufacturing of the tire because
it aids to lesson carbon emission .Moreover specially silica has wide application in
electronics component ,points and coating ,cosmetic product as well as personal care,
rising implementation of specially silica for chemical mechanical polishing in the electronic

industry is pushing the market evolution

The Global specialty the silica market evolution of the market the report offers
compressive analysis of key segments, trends  drivers restraints, competitive landscape
and factors data playing substantial roll in the market

Specially silica which contains silicon dioxide as it major ingredients is used as
an additive in the formulation process of various product an component in wide industry
segment like electronics automotive ,personal care product ,rubber paints ,food, health
care , inks, coating etc. It is obtained as by product of the reaction of alkaline silicate with
hydrochloric or supuric acid .

Crystalline silica is an essential component of material which have an advanced
of uses in industry and are a vital component in many things in our everyday lives.

It is impossible to imagine houses without bricks mortar or windows, cars without engine or
window screen, life without roads or other transport infrastructures and evervday items made
of glass or pottery.

Other example of everyday uses mclude the construction and maintenance of
an expensive range of sports an facilities. Crystalling silica is also irreplaceable in a series of
high-tech applications, for e.g in optical data transmission fibres and precision casting. [t is
also used in metallurgical industry as the raw material for silicon metal and ferrous silicon
production. Another specialized applications is in the oil extraction. Silica improves the
properties of fresh and hard need concrete. Fresh concrete is more cohesive. Silica reduces
segregation and bleeding. Silica improves the durability of concrete. Lack of bleeding

allows a more etheient imshing process,
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Rising imvestment by new players and launch of new and novel silica
provides opportumities to the market specialty silica filler is very hard and that causes wear in
polymer processing tool. Furthermore the presence of cost - effiective substituent of

colloidal silica is also expected to handle. The market development moreover the
availability of alternative and sluggish growth in industries like paints and papers may act as
restraining factors of the market.

11
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Application of silica

Silica have many mdustnal application in abrasives and polishes | in glass manufacturing,
fillers and extenders, silica brick manufacturing as a catalyst; in specialty coatings,
cleaners ceramics, electronic optics , and refractorics , in ferro-silicon manufacturing and
rubber

Colloidal silica is mainly used as a high temperature binder for silicon water, polishing .

and precipitated silica

Fused silica is produced by fusion of very high-quality silica sand feed stock in electric
arc and resistance furnaces. This converted silica can be used as a filter or electronic
encapsulate,

High purity ground silica is a product from silica sand or soft friable rocks as an
amorphous silica

It is mainly used in specialty, coating, plastic, rubber, ¢lectronics abrasives and optics.

Beneficial of silica containing ores depends on the type of ore

Silica sand for example low in iron i much in diamond, for a glass, ceramics and a

pottery use

12
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1. Material-

laboratory.

Experimental work

Rice husk, wheat husk, and coconut husk were collected from sodium
hydroxide (NaOH) hydrochloric acid (HC1) (sulfurie acid (H2S04) were obtained from

Rice husk

Wheat husk

Coconut husk

13
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2 . Method-

Acid washing -
An acid washing step was used 1o remove impurities from waste product o

silica extraction .

-10gm of rice husk, wheat husk and coconut husk dispersed in water and then washed
out 10% HCL

-Then these waste product are dried on hot plate for half an hour.

-The dried husk was subjected to heat treatment in muffle furnace at 600" for an hour
to obtain ash.

Ash of Wheat, Coconut, Rice.
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Svnthesis of silica—

-These sample of 10 gm ash were added IN NaOH solution to it and stirr for
three hours on 90°C constantly,

~These solutions were filtered through Whitman filter paper the obtained

viscous and transparent filtrated solution allowed to cool at room temperature.

- Prepared IN HCI solution were adjust to 50 ml burette then drop wise
addition under constant stirring and till it reached to neutral solution of RHA and
WHA.

-were in coconut ash filtrate, the prepared 2.5 N H:SO; solution adjust to
burette, under constant stirring adding a drop wise H:SOy to the filtrate until the pH is

neutral.

15
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-Again these neutral filtrates are stirred on magnetic stirrer for two hour at 90°C to
abtain white gellish ppt.

-When the ppt is settled down these filtrates were allowed to hot plate about
100°C. All filtrate was vapourise and the whitish dried silica is obtained in powder
form.

-These silica powder was collected in dried different three boitles.

Silica gel powder form of 5103

1
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Synthesis of SiC); from Rice husk, Wheat husk and

Coconut husk

17
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Reaction mechanism

Following reaction takes place between Si0); and NaOH, (14)-{16)
Sith + 2NaOH ——————t HNmSiD: + H:D
| White {sodmum (sodium {water)
Ash ) hydroxide) silicate)

Sodium silicate upon treatment with HCI form silica gel

NaSiOy + HCI — S0 + NaCl + HO
{Sodium (hydrochlore (silica) (sodium) (water)

Silicate) acid) chloride)

18
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Result and discussion
Characterization Of SiOa NP

1. UV-Visible spectrophotometer

)

L

Figure |

Absorbance analysis using UV-Visible spectrophotometer

Silica nanoparticles were characterized by using UV-Visible spectrophotometer. The UV-
Visible spectrum of SNPs recorded maximum absorption band age of 285 nm in 0.9827
absorbance as shown in figure 1. This optical features similar to those obtained in precious
reports and attributed to si-o-si bind confirming the presence of silica nanoparticles
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2, FT-IR spectra
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Figure 2.

FT-IR spectra of nano silica

FT-IR spectra of SNPs as shown in figure 2 revealed that the broad band at a 3470 cm!
and 1637 cm™ is an OH absorption of hydrophilic silanol group uptake of this character is
very strong. The dominant absorption peaks showing the presence of silaxone group (si-0-51)
are al 1045.23cm™, 593.004cm™” and 481.153cm’”

21
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Conclusion

The current work demonstrate an efficient and economical green approach for
producing 5i0; NPs from agricultural waste (Rice husk, Wheat husk, Coconut husk,) by
precipitation method. Such process is basic and protective way for the preparation of
nanoscale particle, The characterization of nanosilica by UV-Visible and FT- IR showed the
synthesis of 510; NPS successfully, It is produced in low cost at various application such as
oil well cement (OWC).
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1. ABSTRACT

We apply the simplex algorithm which is a branch of linear
programming to efficiently determine the allocation of resources required to operate
a company in the software development field. The main aim of applying this
technigue is to maximize the profit of a company under certain limitations. This can
be done using the trial-and-error approach. However, this tedious process can be
replaced by user-level tools such as Excel which are based on linear programming
that will give more accurate results. Small software companies cannot afford to hire
a high number of senior programmers to produce the required level of quality and to
keep up with the demand for adding new features. On the other hand, lowering the
quality of the product will reduce the number of customers and decrease profit.
Another aspect is maximizing the utilization of hosting servers which are required for
providing the services to customers since the cost of buying servers and maintaining
them is extremely high. The simplex algorithm in lineor programming will take the
specified constraints into account to compute the optimal allocation of the available
resources to maximize profit and limit the cost. This paper will present a model that
uses the simplex algorithm with o set of constraints to determine how many projects

of eoch type o company should take in one period of time.
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2. INTRODUCTION

Operating a software company needs to run without pouring o
lot of money. At the same time, company OWners must have the ability to use
and spend as little capital as possible to put the company in place and get it
going. Furthermore, good money control will lead to the desired profit with the
same available resources. This profit is the main target of any business owner
to overcome and hard circumstances and Furth more company development.
When it comes to money management, not all owners are good at controlling
how to balance expenses with revenue, this is due to the poor product mix
determination. Most companies—if not all—rely on their profit in providing
services or selling products, the challenge is usually a combination of the total
products or services that the company offers. For the company to know the best
mix of services or products, it must make a profit at the lowest cost while
keeping a certain level of quality, a profit maximization method must be
utilized. A method that contains either maximization or minimization of a
quantity is called linear programming (LP).

The goal of this research is to derive a mathematical model using Linear
Programming and the Simplex Algorithm to determine the number of projects
in each category to be taken at one period under the pre-specified limitations
to achieve maximum profit.
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3. METHODOLOGY

In this section, we show how to optimize by applying linear
programming. We will explain the fundamental of this method. The final result
of opplying LP shows the optimal combination as a solution for maximum profit
liable to our problem. This target is called “Objective function” which has the
following form:

Z=¢clxl+c2x2+--+Ccnxn

The Z is the profit that is being maximized. The variobles x 1,x 2, -+, X n are
the decision variagbles thaot need to be solved by linear programming, in this
case, it is the number of projects that need to be taken in one period. The
numbers 1, 2, -+, ncorrespond to the different types of projects available, in
this case, mobile opps, desktop apps, web apps, and ERP apps. The
varioblesc1,c2, ---,c n are the profit mode from one project for each project
type.

To solve this function, it will be subjected to different constraints specified as
mathematical inequalities. Thus, to find the optimal solution (maximum profit
in our case) for our problem, all these conditional constraints must be satisfied

(Figure 1). Then, the objective function can be evaluated later by substituting x
values.

Problem constraints have the following form:

Figure 1. Sample of the feasible region that satisfies all conditional constraints
of the linear programming problem.

allxi+al2x2++alnxn(s,2,=)bla2ix1+a22x2+--+a2nxn
[£,2,=2)b2 familxi+am2x2+-—+amnxn(s,2 =
Jbm

where the variables o 11, a 12, +:,a1n, -+, a m nare the value of the
constraint for each constraint, for each project type. The

variablesb1,b 2, -+, b m are the constraint boundaries that must be obeyed.
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Each one can be a maximum value or a minimum value or an exoct value
depending on the operator used (£, 2, =).

To use the simplex algorithm for solving any LP problem, it requires that the
problem is converted to a form called Standard Form. In such a form, these
properties must apply:

1) Constraints—all constraints must be expressed as equalities by adding slack
or surplus voriables.

2) Objective function—objective function in a problem must be expressed in
quantitative form.

3) Non-negativity—variable values should equal zero or greater, but not a
negative value.

4) Linearity—between two or more variables in the equation, the relationship
must be in linear form, which means the degree of the variable is one.

5] Finiteness—if the function contains an infinite, that means no feasible region
or solution for this prablem. Thus, all factors should be finite.

The above form of the objective function can be converted to standard form of
LP problem as:

Optimize (min ) Z=c1x1+c2x2+ +cnxn+0s1+0s2++0sm
Subject to
aglixl+al2x2+--+alnxn=bla2lxl1+a22x2+--+a2nxn=5b2

scamlixl+am2x2+-+amnxn+sm=bmx1,x2 -, x
n,51,52,,5nz0
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Department of Mathematics

Study Tour report 2021-22

We the students of T.Y.B.Sc. Mathematics
arranged one day study tour to Malvan and Devbag on 14
May 2022 under the guidance of our faculty teachers. We
were travelled via Karul Ghat by luxury bus.First we visit
Sindhudurg fort by boat.In fort we saw Shivaji Maharaj
Temple, Dudh vihir,sakhar vihir of sweet water . We spend

th

one hour on the fort .

After fort visit we went to Tarkarli beach .we
spend 2 hours on beach. Some students did water sports on
the beach.

Next we went to Devbag . We travelled by boat
and saw 6 different points one of them Tsunami Island was
the best. And we spend one hour on island .After taking
dinner at late night we came to D.K.A.S.C.College, ichalkaranji
at late night.

In such a manner we enjoyed our study tour.
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4. ASSUMPTIONS

To apply the method we will use a hypothetical example of a small-sized
company with random constraints to demonstrate how LP will be used on them
to maximize profit. This method does not dictate what those constraints should
be, how many there are, or what their values should be. It is up to the user to
apply to whatever scenario he has.

To formulate the constraints that are relevant to our problem, we will discuss
the company’s available resources. Because of some space restrictions and
other company’s financial conditions that couldn’t allow the ability to increase
the number of employees at present. Also, the amount of hardware resources
available to support simultaneously running projects is limited.

We divide the potential programming projects into multiple categories. These
categories vary from each other enough to have different requirements and
resources. For example, the amount of expert programmers required by an ERP
software is much larger than a website or mobile application and the number
of servers and the amount of storage required by web applications Is also
different from a desktop application.

This division into categories is useful for computing the most efficient
combination of projects to take at one period based on the available resources
and current limitations. The specified period in this application is a quarter of
the year (4 months) and all restrictions mentioned are considered within that
period unless it is mentioned otherwise.
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5. DATA PRESENTATION

Software projects are divided into four categories:
- Maobile Applications.
- Web Applications.
- Desktop Applications
- Enterprise Resource Planning (ERP) Applications
The goal of this research is to determine how many projects from each category
are to take at one time to work with the limitations and maximize profit. The
numbers and the constraints as shown in Table 1

Project type Maximum
N Maobile De Web
ame sktop eb ep A
App App App months

Expert
developers
Senior
Developers
Software

Testers

servers 1 2 1 3 20
Storage (in GB) 250 925 500 6500 15,000
F“'di;f'""’ 4700 5000 8000 14,000 45,000

Profit (S) 9000 12,000 17,000 35,000

1 4 2 7 18

4 ] 9 30

Z 4 5 7

Toble 1. Summary of problem constraints and formulation.
These categories are analyzed using the following constraints:
u

1) The Number of Expert Programmers

The maximum number of experts available is 18 programmers.
- Mobile applications require 1 expert programmer.

611



- Web applications require 4 expert programmers.
» Desktop opplications require 2 expert programmers.
- ERP applications require 7 expert programmers.

2} The Number of Senior Programmers

The maximum number of seniors availoble is 30 programmers.
- Mobile applications require 4 senior programmers.

 Web applications require 4 senior programmers.

- Desktop applications require 6 senior programmers.

« ERP applications require 9 senior programmers.

3) The Number of Testers

The maximum number of testers available is 20.
- Mobile applications require 2 testers.

- Web applications require 4 testers.

« Desktop applications require 5 testers.

- ERP applications require 7 testers.

4) The Number of Servers
The maximum number of affordable servers is 20.

» Mobile applications require 1 server.

- Web applications require 2 servers.

- Desktap applications require 1 server.
- ERP applications require 3 servers.

5) Storoge Size

The total storage available is 15,000 GB.
- Mobile applications require 250 GB.

- Web applications require 925 GB.

- Desktop applications require 500 GB.

- ERP applications require 6500 GB.

&) Fixed Expenses Per Project

The maximum affordable expenses are $45,000.

« Mobile applications have fixed expenses of 54700.

- Web opplications have fixed expenses of 55000.

- Desktop applications have fixed expenses of $8000.
- ERP applications have fixed expenses of 514,000.
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7) Other Constraints
The maximum number of ERP applications taken within a period cannot be

more than one.
The maximum number of mobile applications taken within a period cannot be

more than three.

Praofit Per Project

- Mobile applications have an approximate profit of 59000.

- Web applications have an approximate profit of 512,000.

- Desktop applications have an approximate profit of $17,000.
- ERP applications have an approximate profit of 535,
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6. MODEL FORMULATION

Let x; be the number of mobile applications to take
Let x; be the number of desktop applications to take.
Let x; be the number of mobile applications to take.

Let xz be the number of desktop applications to take.
Let xz be the number of web applications to take.
Let x: be the number of mobile applications to take.
Let x: be the number of desktop applications to take.
Let x3 be the number of web opplications to take.
Let xs be the number of ERP systems to take.
The LP model for the above resources is given by:
Z(Max)=90005x1+120005x2+ 170005 x 3 +350005x 4
Let x; be the number of mobile applications to toke.
Let xz be the number of desktop applications to toke.
Let x; be the number of web applications to take.
Let x4 be the number of ERP systems to take.
The LP model for the above resources is given by:
Z(Max)=90005x1+120005x2+ 170005 x 3+350005x 4
Subject to:
x1+dx2+2x3+7x4518
dxl+4dx2+b6x3+9x4530
2x1+dx2+5x3+7x4520
X1+2x2+x3+3x4<20
250x1+925x2+500x 3+ 6500x 4515000
4700x 1+ 5000 x 2+ 8000 x 3 + 14000 x 4 £ 45000
xd=1
x1<3
x1,x2,x3,x420
Then, this model will be converted to the standard form as follows:
Z{Max)=80005x1+120005x2+ 170005 x 3 +35000 5 x 4
0s1+052+0s53+0s4+055+0s56+057+0s8
Subject to:
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x4s1
x1=3
x1, x2, x3,.x420
Then, this model will be converted to the standard form as follows:
Z(Max)=90005x1+120005x 2+ 170005 x 3 +35000 5 x 4
05s1+052+053+0s4+055+056+0s57+0s8

Subject to;

x1+4x2+2x3+7xd4+51=18
Jx1+4x2+6x3+9x4+52=30
2x1+4x2+5x3+7x4+53=20
X1+2x2+x3+3x4+54=20
250x1+925x2+500x3+6500x4+55=15000
4700 x 1 + 5000 x 2 + 8000 x 3 + 14000 x 4 + 5 6 =45000
X4+57=1
X1+58=3
x1,x2,x3,x4,51,52,53,54,55,56,57,5820
Using MS Excel solver tool, the above linear programming model was solved
and gives the optimal solution of:
X1=3, x2=0 x3=14 x4=1, Z=85800
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7. ITERPRETATION OF RESULTS

Under the given constraints, LP solved the model provided and produced the
following results:

- The suggested number of Mobile Applications to be taken in one period should
be 3.

- The suggested number of Web Applications to be taken in one period should
be D.

- The suggested number of Desktop Applications to be taken in one period
should be 1 or 2 since 1.4 is not an integer.

- The suggested number of ERP Applications to be taken in one period should be
1.
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8. LIMITATIONS

The current work operates on the given constraints thot are already
available and the current profit per project they have. It does not show how to
select those values, how to modify them to achieve different resuits, nor the
effect of changing those variables on the behavior of the algorithm. It assumes
that the given company already has its own constraints and an estimation of the
profit from previous periods and allows them to maximize their profit based on
that. However, the current algorithm does show the binding constraint that
should be increased in order to increase profit with currently available resources.
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9. CONCLUSION

Presented a model that uses linear programming to solve an operational
problem in a software company by determining how many different projects, it
should take in a given period to maximize profit given the resources and the
constraints it alreody has. Using the same method, other inputs and constraints
can be entered into the model to obtain the optimal solution for any given
circumstance.
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BIKERS PORTAL 5YSTEM

BCA NI SEM V

INTRODUCTION

This is an online bikers portal project . in that project we can online buy and
sale bikes and also selling there accessaries. This 15 also consist of bike service

registration.

This system allow user to buy and sale bike and also buy bike
accessaries. System allow user to check various articles submitted by user and
even comment on them.

The first page is login page in this page user can login there
account . 1f user don’t have logm 1d and password then we provide registration

form. By filling this form system gives user there username and password.

This application is both combination of mventory and bike parts.
User can view features of each product and choose the better product which

they want.

DEASC Collewe . Ichalkaranjr, 625 |
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15 slow,

management |

EXISTING SYSTEM

In bike portal system there is traditional way of communication is used which
include face to face discussion between service provider and customer to getting
information about that product and bikes. The data related to service and their
management and gain from customer are stored in files. Like available bike
accessories, bikes, staff , name , address , billing , and registration of servicing

ete. 1t takes lot of time and effort. Because of that the report generation process

This observed that, complaints by service staff and customer needs

are not fulfilled and sometimes the minor mistakes was happened in

REASC College , lchalkarani
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PROPOSED SYSTEM

To overcome the drawback of existing system here , we can provide a technical
way of communication to get all information in a single click on a platform . It
reduce the staff workers hard work to save data and all the needs of customer
are fulfilled in the single platform and saving lot of time of customer by using
this system.

We provide a smarter and efficient way to handle the situation by

reducing efforts and advancement in reliable communication,

The purpose of an application is to provide all the information

about bikes and accessories that customer wants.

DEASC College , Ichalkaruni 627 3Py
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BIKERS PORTAL SYSTEM RCA 1 SEM VI

NEEDS AND SCOPE OF
COMPUTER SYSTEM

[t may help collecting perfect management in details. In a very shon
time, the collection will be obvious, simple and sensible. It will help a person
to know the management of passed year perfectly and vividly. It also helps
in current all works relative to Bikers Portal System. It will be also reduced
the cost of collecting the management & collection procedure will go on

smoothly.

Clur project aims at Business process automation, i.c. we have tried to

computerize various processes of Bikers Ponal System.

DK ASC College | Ichalkarangi 628
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OBJECTIVE

v [n computer system the person has to fill the various forms & number
of copies of the forms can be easily generated at a time.

v In computer system, 1t is not necessary 1o create the manifest but we
can directly print it, which saves our time.

v" To assist the staff in capturing the effort spent on their respective working
areas,

v To utilize resources in an efficient manner by increasing their
productivity through automation.

v The svstem generates types of information that can be used for vanous
PUrposes.

¥ It satisfy the user requirement

v Be easy to understand by the user and operator

v' Be easy to operate

v" Have a good user interface

v Be expandable

¥ Delivered on schedule within the budget.

DKASC College . Ichalkaranii. 629 e Y| Pag
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BIKERS PORTAL SYSTEM
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- PROCESSOR

RAM

HARD DISK 5PACE
" PRINTER

MONITOR

RDBMS

VISUAL BASIC NET VERSION

OPERATING SYSTEM

HARDWERE AND REQUIREMENT

SYSTEM REQUIREMENT

: 1.2 GHz or Higher
: 2.5 GHz or Higher
- 80 GB Minimum

Dot Matrix / Ink Jet

s Color

SOFTEWARE REQUIREMENT

: 2019 Cummunity Edition

: MySql Server

* Web

OPERATING SYSTEM

FRONT END

BACK END

' Web

ASPNET

MySql Server

PEAST Caolleige |, Tehilkarnit,
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BCA 11 SEM V1

SYSTEM DIAGRAM
¢ ENTITY RELATIONSHIP DIAGRAM(ERD)

--
S\

<) \\
\ /

\f{ <o

| |

| Login form ‘

——— ~— Payment
G | L
& [
n’"j II II|
i | L]
F | S

DK ASC College |, Ichalkaranii. 631

T|Page




9090000900009 0000 O®ODODODODODOOOOEOOOOOOOOOODO

BIKERS PORTAL SYSTEM

BCA T SEM VI

—

" DATA FLOW DIAGRAM (DFD)
Zero Level DED

Gives Order
" Ask Details \
Complete order \\".,
e - ,
Admin [Gives Details Customer
=5 x—:" Take order Pay Bill
T Gives Bill
DEASC College |, Ichalkaranii, 632 B|Fage
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First Level DFD

Using registration

details e
| REepgstralion
i datnbase

Using product
detanls

o 1]
| b : * | Bike datsbase
‘ Creder detail
e L NI
oo |
- . Provides details by
Gyslam o
y " | Order datebase
1
LHing .
b F | Costomer bill
. — | database
I Customaes
Gives details
Complate order _I Order database
Gi
WM” c bill
ustomer bi
HR databasc

i ; 9iPapec
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SYSTEM DESIGN
INPUT DESIGN

1'Home (Main From):

—FIND YOUR
PERFECT BIKE

DEASC Collepe . [chalkaranii. 634
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2) Customer Login (login):

P 92999 99290999 9909 9P PSPPTOPTOPOPNISPTOPDPOPOOPDPTOIFOINODTPOETPS

DEASC College . lcholkarmm
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3)Customer Registration (registration

HI.'|,=111-I'I' Wi P .

Register hore...

DKASC College . Ichalkaranii.
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4) Customer Order (cuspay):

Hesmee  Liogin Aboi Ls

Pasiment...

DEASC Collese . lehalkarann. 637
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5) Customer Bill (bill):
e a
- Heimi  Lognn ' Adbas Lls Lomdnel Lis il
=] (o s EEN & AR S=miee - 3s=dr= 0 8
L: ) = i

I - Hoowe  Logm Abowt L Contaet LU

=] B OO S L e Y
DEKASC College , [chalkarangi, 638 15 3
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BIKERS PORTAL SYSTEM

BCA TIT SEM Y1

6) Admin Login (adminlog):

Lagim hors.,

L opimct L's

Il

DEASC College | [ehalkaramji
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7) About Us

Hiwtie

Wbt s

I

DEASC College | [chalkaranii
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8) Contact Us

Hinowe Logan About |

'

® O 5 0 0000090 OO OO0 0 OO0 OO0 OO OOOOODDDDIOOS

Cmmbact 1s
a0 jo sl e Bsmeme cjasare 0 |
{
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DATABASE DESIGN

Before Designing Database for BIKERS PORTAL SYSTEM. We have

to identify main entities, attributes and constrains. All entities are given below:

1) Customer Detail (table name: custreg)

Remili Grad | U W) e e et gl T T Egotimpon
antd fra s T aidredd  mobno enal  Epias CDass
F o1 pranay | Drado  wan ich 455 e 123 123
3 tuniue marul  masks ich 45189518 ha, 1295 1145
] Al bBalase shde  ru [IR4LE TR  an 1234 1334
s | [ = || £ =1 | cm =y om =B N

2) Customer Payment (table name: custpay )

Bl Gired £ Finr ko Bt g b S | Emotimpet: i [ e
paye  oshd  fest s et sdkem  Fobng paymend bkl bype
b1 1 pracay  peacp W wh AR 435000 | A
2 1 ranaEy prado wan Loyl LI A5579% T a0 F | Bh
3 3 L marul o mage b HEIATRR5 IR IMECO0 2 By
4 3 i balany shinde ra LA 5000 1 rayabuse
L 3 fshay marutl  maske oh 51024518 TG00 ¥, i iy
R == & s, | (s ] i | el | = L |

DEASC College , Ichalkarunii. 642
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3) Customer Login Details (table name: login)

sl L 1h FRerFo.a
riame mibng tpadt
B hEha 4516534510 2 pood

=nal balsss dunde 1274557890 pood

4) Admin Login Details (table name: admin)

Bl farul ) Fler Bo=n

"] pESTary  naee
S 1234 fushar
BN et |

5) Bikes Type Details (table name: bike)

st Garud | T Fiwr Boem
d By Py
b 1 ravabuas  FYN000
a fipery PG
, O |
DEASC College . [chalKaraniji. 643 ol
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1) Customer Detail (table name: custreg)

ae T e Paame aatrg Wiwwa: el
i Sl Diamatioe B KN g B W F A T DrmidEsrmsen

2t = T s 8 E '

Frl AR HARL ) [ ]

mesicle AR [}

it AETHARL4S ]

airens JhPCFARR A .

LY T JAETHERIT, -

= CARTHER ) . ]

Py At T ra

o VABCHAR] 4T a

2) Customer Payment (table name: custpay )

L T Fdiwvek: LRy P e T ]
Lairrm Fiarrer Chatat e M im g R n F N & E s Tiediip-" gl

oy T a e ) C

maid VARTHER ST R | ]

[T JRRTHAEIAE [ ] |

=gl J ARC AR oY | -]

nik B [ -]

addvaa TN [ ]

nghes TR [- ] |

awvmEr VAR C R | -] 1

o JBEL AT -] |

= | wERL mallel .

i l[l-| Mg
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BIKERS PORTAL SYSTEM RCA ITTSEM VT
3) Customer feedback Details (table name: feedback)
: Paar— T e P
:n-:'-r -'_::-.-...|:: . = ; ) B L = i O TP F e
T LE wEF @ '
[ i nef & -
4) Admin Login Details (table name: admin)
-'; Tt Byt (WP Soeen wyshem
_ o [inLa# hem B WM LD B M F &l ! LW T
L] |8
R GADEARLIR -] |
e JAEChagT e (-]
5) Bikes Type Details (table name: bike)
: shis Larw  RF Ipteea il
A HE = i K] B i T A [l errer
®a
Aa e sl .
— LS SR [ ]
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BIKERS PORTAL SYSTEM BCA T SEM VI
1) Customer Details Report:
o | - r— -
T ¥ ¥ |} |_ -J. | I I
n — — i -
|
|
|
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ADVANTAGES

« User does not have to go manually to purchase the product, this saves time as well as

human effort of the user.

¢ LJser can view featurcs of each product and can compare the products in order 1o
purchase a better product

o Lliser can view products in effective graphical user interface.

o Liser gets to sell his bike at right price to night person.

e

DEASC Colleee . Ichalkarami. 648
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CONCLUSION

« Our project is only a humble venture to satisfy the needs to manage their
project work. Several user friendly coding have alse adopted, this
package shall prove to be a powerful package in satisfying all the
requirements of the Medical shop. The objective of Software planning 1s
to provide a frame work that enables the manger to make reasonable
estimates made within a limited time at the beginning of the software
project.

¢ This System Provides an casy way for the operator to interact with the
database and to manipulate the data in the database,

e The operator can add, update and delete the records in the database with
ease.

o Easy to understand:

The structure of the system makes it easy to understand &
operate the whole sysiem.

» LUser friendly:

The system is user friendly & data can be backup & recovered
gasily,

e System Rehable:

The system is easy to understand & designed in a user-friendly
nature. It
takes the less amount of time to understand the basic concept of
operation.

s System Accuracy.

The sysiem is capable for doing correct calculations &
generales correct reports.

o Time Saving:

Our system saves more time than the manual system.

DKASC College ; Ichalkaranii. 649 25| a
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o wWww. google.com
e www dattawadeagency.com
e www.mybikes.com
ztl v} L
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Introduction

Agriculture is the backbone of every economy. In a country
like India, which has ever increased demand of food due to rising
population, advances in agriculture sector are required to meet the
needs. To add to it, the present economic conditions and government
policies of India are such that it necessitates the adoption of Precision

farming or smart farming.

It will enable the farmers to maximize their crop yields and
minimize the input costs as well as the losses due to reasons like uncertain
rainfall, droughts etc. The agriculture sector needs a huge up-gradation in
order to survive the changing conditions of Indian economy. Along with
the advances in machines and technologies used in farming, useful and
accurate information about different matters also plays a significant role
im it.

This information is being gathered using remote sensors,
satellite images, surveys etc. This information along with the knowledge
of subject experts and researchers should be readily available to the
farmers in order to exploit its potential worth, Also, as the amount of
such information is increasing gradually, there is a dire need to analyzeit

to extract useful facts and patterns.
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This is where computer science and technology come into
the picture. The advancements in technology must be worked upon
across various disciplines and it has already shown dramatic
improvements in many fields. However, agriculture has not benefitted
much from such advancements. Smart farming is the need of the hour of

the Indian economy.

The main driver of global food demand in the future is the
expanding purchasing power of middleclass populations in developing
countries who are demanding higher quality diets. This trend has become
especially important now as agricultural resource limits tighten ot the same
time competition for the same resources grows among urban, infrastructure

and industrial users.

2]
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History of agriculture

The history of agriculture records the domestication of plants
and animals and the development and dissemination of technigues for
ralsing them productively, Agriculture began independently in different
parts of the globe and included a diverse range of taxa. At least eleven
separate regions of the Old and New World were involved as independent

centers of origin.

Wild grains were collected and eaten from at least 105,000
years ago. However, domestication did not ococur until much later. The
earliest evidence of small-scale cultivation of edible grasses is from
around 21,000 BC with the Ohalo || people on the shores of the Sea of

Galilee.

Early people began altering communities of flora and fauna
for their own benefit through means such as fire-stick farming and forest
gardening very early. Wild grains have been collected and eaten from at
least 105,000 years ago, and possibly much longer. Exact dates are hard
to determine, as people collected and ate seeds before domesticating

them, and plant characteristics may have changed during this period

681




B.Camm. 1

without human selection. An example is the semi-tough rachis and larger
seeds of cereals from just after the Younger Dryas (about 9500 BC)

in the early Holocene in the Levant region of the Fertile
Crescent. Monophyletic characteristics were attained without any human
intervention, implying that apparent domestication of the cereal rachis

could have occurred quite naturally.

Jujube was domesticated in the Indian subcontinent by 9000
BC. Barley and wheat cultivation — along with the domestication of cattle,
primarily sheep and goats — followed in Mehrgarh culture by 8000-6000

BC. This period also saw the first domestication of the elephant.

Pastoral farming in India included threshing, planting crops
in rows — either of two or of six — and storing grain in granaries. Cotton
was cultivated by the 5th—4th millennium. By the 5th millennium BC,

agricultural communities became widespread in Kashmir.

Irrigation was developed in the Indus Valley Civilization by
around 4500 BC.[71] The size and prosperity of the Indus civilization grew
as a result of this innovation, leading to more thoroughly Agricultural
scenes of threshing, a grain store, harvesting with sickles, digging, tree-

cutting and ploughing from Ancient
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Egypt. Tomb of Nakht, 15th century BC, planned settlements
which used drainage and sewers.[71] Archeological evidence of an

animal drawn plough dates to 2500 BC in the Indus Valley Civilization.

Records from the Warring States, Qin dynasty, and Han
dynasty provide a picture of early

Chinese agriculture from the 5th century BC to 2nd century
AD which included a nationwide granary system and widespread use of
sericulture. An important early Chinese book on agriculture is the Qimin
Yaoshu of AD 535, written by lia Sixie. lia's writing style was
straightforward and lucid relative to the elaborate and allusive writing
typical of the time. Jia's book was also very long, with over one hundred
thousand written Chinese characters, and it quoted many other Chinese
books that were written previously, but no longer survive.[74] The
contents of Jia's Gth century book include sections on land preparation,
seeding, cultivation, orchard management, forestry, and animal
husbandry. The book also includes peripherally related content covering
trade and culinary uses for crops. The work and the style in which it was

written proved influential on later Chinese agronomists
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What is Modern Agriculture?

The modernity of agricultural systems is a characteristic well
understood by farmers but not easily defined with specificity. Still, the
distinctions between modern and traditional systems have powerful
implications for the future development of the global food system— even
though it is important to recognize that few, if any, systems fall entirely
into either the modern or traditional categories. Traditional systems:
Perhaps the most important difference between the categories is the way
farmers see themselves and their roles. Traditional farmers, for example,

often say that they seek to work effectively with resources at hand.

That is, they use the land, rainfall, seeds, tillage methods and
power sources they must produce what nature offers. Conventional
processes are used to till the land, select and plant seeds, protect plants
from competing plants and animals and gather the harvest. Surpluses are
marketed through nearby outlets. Such producers frequently report only
limited capacity to change these processes—and some seek to avoid
change. The productivity of such systems depends primarily on the
natural fertility of the soils—enhanced by skillful care—and on the

climate.
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The technology and management systems involved are often
characterized by lack of access to, or reluctance to use new information
about production and/or management, or public or commercial assistance.
Their productivity tends to grow slowly, olten in response to outside
developments that reduce producer isolation, increase access to markets or

support investment in water and [and.
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Modern agriculture

In modermn agriculiural systems f[armers believe they have
much more central roles and are eager Lo apply technology and information
to control most components of the system, a very different view from that
of traditional farmers. In contrast to the isolation inherent in traditional
arrangements, modern agriculture tends to see its success as dependent on
linkages—access to resources, technology, management, investment,
markets and supportive government policies. As a result. much of the
success of modem systems depends on the development and maintenance
of soil fertility through the specific provision of nutrients when they are
depleted; of machine power and technology to create soil conditions
necessary 1o promote plant growth with minimal disturbance and minimal
soil loss; of the use of improved genetics for crops and livestock to enhance
vields, quality and reliability; and, on modern genetic and other techniques
to protect plants and livestock from losses to competing plants, diseases,
drought insects and other threats,

This success also depends on access to efficient, effective
irrigation to supplement rainfall in many climates; on advanced harvesting,
handling and storage equipment and techniques to prevent losses and to
market commoditics cfficiently. It depends, in tum, on both public and

private investment to provide access to technology, equipment, information
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and physical facilities throughout the production marketing system. And
it depends on well supported commercial and financial systems and broad
public policies that support effective commercial markets at all levels that
generate economic returns throughout the system. Modem agriculture in
developed countries including the United States involves far more than
farms and farmers—it depends on enormous, highly sophisticated systems
that move, store and processes producers’ output throughout an extensive

vitlue chain that extends to food products and final consumers.
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Why Modern Agriculture is Important?

Here is little mystery about why agnculture is importanli—it
is the physical foundation of human energy, health, and physical
wellbeing all key components of every important human activity. To the
degree these components are missing, the human existence is defined
primarily by the effort necessary to provide them. Making them more
widely available at lower costs increases the capacity of any population to
invest in more productive work. education, economic development and

cultural activities.

The basic facts are clear: More people the world overeat more
and better because of modern agriculture. Increased production continues
to enable steadily improving diets, reflecting increased availability of all
foods, dictary diversity and access to high-protein food products; The
additional food modern systems provide has enabled hundreds of millions
of people to realize more of their potential and better lives—thus enhancing
the achievements of all, from studenis to retirees. Tt increases work force
productivity and generally supports human development and growth; The
current hunger and malnutrition that extends to some one billion people

reflects poor policies, low productivity and low incomes.
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Failure to continue to apply new technologics to advance
productivity on the farm and across the food system simply worsens every
aspect of these problems, especially those forced on individuals and
families who live in poverty, To a very large extent, current food insecurity
problems reflect bad policies, poor infrastructure and low economic
productivity in the nations where these conditions occur, rather than a
physical lack of food or food production capacity. The significant hunger
and malnutrition that persist in many parts of the world would have been
far worse had agricultural systems not grown and developed as they did;
The physical pressures on the environment that have hecome increasingly
prominent public concerns have been greatly ameliorated by modem
agriculture, which has reduced:

The need 1o expand land area. and thereby reduced pressure
o cultivate fragile lands and forested areas. Modem agriculture includes
successful new technologies, including biotechnology 10 enable both
higher yields and reduced environmental impacts, These reduce the land,
fertilizer and pesticide use per unit of output; o Pressure on grassland,
forestland and cropland thus increasing wildlife habitat as a resull; While
the unintended negative environmental consequences of modemn

agriculture are frequently noted, little
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mention is ever made of the negative environmental impacts
that frequently arise from smallholder farming. especially from —slash and
bum primitive systems in wide use in developing countries where vertical
rows are often planted up steep hillsides, resulting in some of the world's
heaviest soil erosion, badly polluted watercourses and many other
problems of both efficiency and sustainability. The lack of sustainability of
these practices can be seen in the fact that they typically lead to
abandonment of successive plots year after year, Processing technology
and handling advancements contribute enormously to improved food
safety through pathogen reductions and large reductions in post-harvest
losses that further increase food supplics. Pasteurization of milk, canning,
freezing. and other processing technologies significantly reduce health
risks associated with food. Threats from bacteria and other contaminants
are still important, but the risks of illness and death are far less than in the
past, a fact that is widely underappreciated; Modem agriculture brings
enormous economic and social benefits 1o consumers including: o
Improved quality of life and living standards as food costs decline.

This effectively raises consumer incomes since it leaves
greater purchasing power for other consumer goods, for education, health
care, leisure, etc., a trend that has been a major driver of economic growth
in developed countries, and in some developing countries; as well. Today,

consumers in the United States spend less than 10% of their disposable
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income for foed while many in the developing world spend from half or
more of their income on food, a huge drag on quality of life. It is now
widely recognized that the development of modern food system has been a
major factor in improving the standard of living enjoved in much of the
world today; When consumers spend the major share of their income and
virtually all of their daily efforts simply to find food. little money or time
is left for human investments. This —survival treadmill characterizes the
lives of most smallholder farmers, especially in developing countries;
Modem agriculture increases global political stability by making more
food available, improving its quality and making it accessible 1o more
people. o Without the advances that characterize modem agriculture, the
world arguably would be a much more dangerous and volatile place
because more people would be food insecure— as the food price spikes of
mid-2008 clearly illustrated. Development of a robust, rules-based trading
system has been extremely important in improving food distribution and
increasing accessibility in food-deficit areas.

The major threat to modern agricultural development comes
not from lack of interest and willingness to invest by farmers, butl from
increasingly vocal opposition from a constellation of activists who have

succeeded in shilting agricultural policies in several areas.
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India’s Modern Agriculture

The Indian civilization has always been agrarian. Right from
the Vedic Saraswati civilization to the modern times, farmers have
cultivated this rich land and cherished their bond with Mother Nature. [t is
no wonder then that India is a land of abundance and wisdom.

Agriculiure farming in India 15 a century-old activity and is
currently the highest contributor o the GDP of India. Agriculture remains
the largest coniributor 1o the couniry s GDP and farmers constituie 58% of
India’s population. It means much of India remains untouched by the
mindlessness of consumerism. Under its Agriculture Export Policy, the
Government of India aims to increase agricultural export by over $60
billion by 2022. This means, the agricultural activity in India will be
doubling. If we describe the farmers of India, they constitute 58% of the
country's population. Agriculture is the primary source of income for the
mentioned percentage of the population.

The Indian food industry also aims to grow by leaps and
bounds. Already, the Indian food market stands as the 6th-largest globally
with food processing covering over 32% of the country’s food industry.
Thus, we see that India is enriched by both traditional and commercial

forms of agriculiure.
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Agricultural Methods of the Indian Farmer

Agriculture farming in India is the oldest activity and has
been the major livelihood for farmers. Over the yvears, farming methods in
India have changed, thanks to the technology invention making the lives of
farmers easy. Socio-cultural practices. climatic conditions, and other
aspects have also contributed to the innovation in Indian farming.

Currently, both traditional farming methods in India and modern farming
are practiced.

Let us check some of the old and modern farming techniques

in India

1. Primitive Farming —

One of the oldest techniques in India, primitive farming is
practiced in small farms with traditional instruments like a hoe, digging
sticks, etc. Farmers depend upon seil fertility, environmental conditions
and other factors like heat for the harvest. This method is usually
employed by those who use the output for their consumption. This
techmique is also called “Slash and Bum” farming where farmers bum

the land once the crops have been harvested,

[
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2, Subsistence Farming —

Cultivation takes places across wide and larger land areas with
two types of crops: wet and dry. Wet crops include paddy and dry crops
grown are wheat, maize and pulses. This method demands extensive use
of chemical fertilizers and different methods of irrigation.

3. Commercial Farming —

This techmique is a modem-day farming method where the
farmers use a variety of new-age tools for surplus profits. Insecticides
and fertilizers are also used because the crops grown are spread across
large patches of land. It contributes a great percentage (o the country’s
GDP. While farmers in Haryana, Punjab and West Bengal practice
commercial farming techniques, farmers of Orissa continue to prefer

subsistence farming for large productions.
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4. Plantation Farming —

It is another subset of commercial farming. It makes use of
both labor and technology to ensure the process is sustainable as
plantations are spread across huge patches of land. It includes both
agriculture and industry because of the nature of the crops grown.
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Modern Farming Methods in India

Besides the above-mentioned farming technigues in India,
there are other methods followed in different regions of the country. Much
of these don’t fall under traditional farming methods in India, This

includes:

1. Aeroponics System

Aeroponics is the process where plants are grown in the air or
mist environment without the use of soil. 1i is the subset of hydroponics

and suspends the plant root in the air to work. Farmers, by using this

method will have better control over the amount of water to use.

2. Aquaponics

Aquaponics is a closed-loop system that relies majorly on the
symbiotic relationship between aguaculture and agriculture for
fertilization. This farming method combines conventional aquaculture with

hydroponics.
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3. Hydroponics

The hydroponics method is a less-soil type of farming, and it
doesn't require any type of soil. The process involves growing healthy
plants withowt the inclusion of solid mediom using nuirients including
water solution which is mineral rich. Hydroponic farming is the subset of
hydroculture, and the nutrients used in hydroponic farming systems have

different sources.

4. Monoculture

This method is the raising of a single crop in a specific area
of farming, However, in a country like India, the Monoculture technigue
of farming isn't widely followed. Indoor farming like growing medicinal
plants falls under the monoculure. In plain words, monoculture is a

modern agriculture practice where a single crop or plant is grown,

|}
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Benefits of Modern Agriculture

While the phrase, —industrial farming is frequently intended
to deride modern farm organization, it is impossible to ignore the fact that
agriculture, like other sectors, has become much more productive as
machines and computers have eliminated the most laborious (and,
dangerous) parts of the job.15,16 And farming communities have educated
their children to choose, in many cases, other careers—and the number of
people who want to work on farms in the old, labor-intensive way is very
small. The result is that hand-labor intensive crops (e.g., coflee,
strawberries. .. ), or high labor cropping systems (e.g., organic) appear 1o be
on a collision course with demographic trends, since the pool of unskilled.
low-cost farm labor upon which those crops and systems have depended
appears likely to continue to decline—and increasingly to make non-
mechanization an increasingly non-viable option. At the same time,
modemn agriculiure has become much more productive (Chart 9). —Pre-
indusirial yvields were low and stagnant before introduction of betier
machines, synthetic fertilizers, improved plant and animal breeding,
pesticides and. most recently, biotechnology and the huge changes these
new technigues brought. At the same time, it is true that environmental
issues that led to the Dust Bowl calamity of the 1930s also led to the

establishment of the Soil Conservation Service and other important steps
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that continue 1o improve farming practices through public and private
programs until they have all but eliminated wind and water erosion
hazards. For example, the pioneers of —no-till agriculture began in the
carly 1960s in efforts to save fuel and stop erosion. And the
environmental movement of the late 1960s lead to the creation of the
Environmental Protection Agency in 196%—and to major changes in
pesticides and pesticide regulation since that time. A few relatively simple
practices have had great success in protecting both soil and water quality

and are being widely adopted now.

These include Continuous —no-till, which saves fuel, stores
soil moisture better, eliminates erosion and off-site movement of
pollutants, increases biodiversity: Cover-cropping, which when combined
with no-till leads to net carbon sequestration, and can be used either to
produce biologically fixed nitrogen or to scavenge excess nitrate as needed;
A few relatively simple practices have had greal success in protecting both
soil and water quality and are being widely adopted now, These include:
Continuous —no-till which saves fuel, stores soil moisture better,
eliminates erosion and off site movement of pollutants, increases
biodiversity; Cover-<cropping, which when combined with no-till leads to
net carbon sequestration, and can be used either to produce biologically

fixed nitrogen or to scavenge excess nitrate as needed. Evidence of

21
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agriculture’s persistent adoption and use of new technologies comes from
around the globe and includes both large and small scale operations.
Plantings of biotech varieties are continuing to grow—some 330 million
acres used biotech technologies in 2009, up about 7 percent over 2008, The
United States continues to be the leading user of this technology with 158
million acres planted last vear, but Brazil likely will have the largest gain
with 53 million acres planted by 150,000 farmers, mostly in soybeans. a 35
percent increase from 200817 Argentina, with the second largest biotech
area in 2007, fell to third, but still relies more heavily on biotech crops than
India, Canada and China. China planted 9.1 million acres of biotech crops
- mostly cotton - last year, but its recent approval of genetically modified
rice and corn suggests plantings there will expand soon. Genetically
modified com and rice will be field tested for two or three years before

being planted commercially.
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Environmental impact of agriculture

The environmental impact of agriculure is the effect that
different farming practices have on the ecosystem around them, and how

those effects can be traced back to those practices.

The environmental impact of agriculture varies widely based
on practices emploved by farmers and by the scale of practice. Farming
communities that try to reduce environmental impacts through modifying
their practices will adopt sustainable agriculture practices. The negative
impact of agriculture is an old issue that remains a concern even as
experts design innovative means to reduce destruction and enhance cco-
efficiency. Though some pastoralism is environmentally positive, modern
animal agriculture practices tend to be more environmentally destructive
thanagricultural practices focused on fruits, vegetables and other biomass.
Theemissions of ammonia from cattle waste continues o maise concems
over environmental pollution.

When evaluating environmental impact, experts use two types
of indicators: "means-based”, which is based on the farmer's production
methods, and "effect-based”, which is the impact that farming methods
have on the farming system or on emissions to the environment. An

x|
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example of a means-based indicator would be the quality of groundwaier,
that is afTected by the amount of nitrogen applied to the soil, An indicator
reflecting the loss of nitrate 1o groundwater would be effect-based.

The means-based evaluation looks at farmers “practices of
agriculture, and the effect-based evaluation considers the actual effects of
the agricultural system. For example, the means-based analysis mighi
look at pesticides and fertilization methods that farmers are using. and
effect- based analysis would consider how much CO2 is being emitted or
what thenitrogen content of the soil is

The environmental impact of agriculiure involves impacts on
a variety of different factors: the soil, to water, the air, animal and soil
variety, people; plants, and the food itself. Agriculture contributes to a
number larger of environmental issues that cause environmental
degradation including: climate change. deforestation, biodiversity loss,
decad zones, genetic engineering, irrigation problems, pollutants, soil
degradation, and waste. Because of agriculture's importance to global
social and environmental systems, the mtemational community has
committed to increasing sustainability of food production as part of

Sustainable.
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Irrigation

The environmental effects of irngation relate to the changes
in quantity and quality of soil and water as a result of imgation and the
subsequent effects on natural and social conditions in river basins and
downstream of an irrigation scheme. The effects stem from the altered
hydrological conditions caused by the installation and operation of the

irrigation scheme.

Pesticides

The environmental effects ol pesticides describe the broad
series of consequences of using pesticides. The unintended consequences
of pesticides is one of the main drivers of the negative impact of modemn
industrial agriculiure on the environment. Pesticides, because they are
toxic chemicals meant to kill pest species, can effect non-targel species,
such as plants, animals and humans. Over 98% of sprayed insecticides and
95% of herbicides reach a destination other than their target species,
because they are sprayed or spread across entire agricultural fields.[41]
Other agrochemicals, such as fertilizers, can also have negative effects on

the environment.
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Plastics

The term plasticated refers to the practice of using plastic
materials in agricultural applications. The plastic materials themselves are
often and broadly referred to as "ag plastics”. Plasticated ag plastics
include soil fumigation film, irngation drip tspe‘tubing, plastic plant
packaging cord, nursery pots and bales, but the term is most ofien used to
describe all kinds of plastic plant/soil coverings. Such coverings range
from plastic mulch film, row coverings, high and low tunnels

{polytunnels), o plastic greenhouses.

Climate change

Climate change and agriculture are interrelated processes,
both of which take place on a worldwide scale. Global warming is
projecied to have significant impacts on conditions affecting agriculture,
including temperature, precipitation and glacial mn-ofT. These conditions
determine the carrying capacity of the biosphere to produce enough food
for the human population and domesticated animals. Rising carbon
dioxide levels would alse have effects, both detrimental and beneficial,
on crop yields. Assessment of the effects of global climate changes on

agriculture might help to properly anticipate and adapt farming to
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maximize agricultural production. Although the net impact of climate
change on agricultural production is uncertain it is likely that it willshift
the suitable growmg zones for individual crops. Adjustment to this
geographical shift will involve considerable economic costs and social

umpacts.

Deforestation

Deforestation causes the loss of habitat for millions of species
and is also a driver of climate change, Trees act as a carbon sink: that is,
they absorb carbon dioxide. an unwanted greenhouse gas. out of the
atmosphere. Removing trees releases carbon dioxide into the atmosphere
and leaves behind fewer trees 10 absorb the increasing amount of carbon

dioxide in the air, In this way, deforestation exacerbates climate change,

Pollutants

Agncultural pollution refers to bolic and abotic by products
of farming practices that result in contamination or degradation of the
environment and surrounding ecosystems, and/or cause injury to humans

and their economic interests. The pollution may come from

n
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a variety of sources, ranging from point source water pollution (from a
single discharge point) to more diffuse, landscape-level causes, also
known as non-point source pollution and air pollution. Once in the
environment these pollutants can have both direct effects in surrounding
ecosystems, ie. killing local wildlife or contaminating drinking water,
anddownstream effects such as dead zones caused by agricultural runoff’
is concentrated in large water bodies.
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Conclusion

The foregoing sections make the case that global food
challenges have intensified steadily in recent years, especially since the
beginning of the 20th Century—when the world’s population was only
|.6hillion people and global needs could be met by increasing vields and
agronomic improvements—and, fossil fuels became increasingly essential
in the development of machines to replace animal power, and to allow
production of fossil fuel based ammonium fertilizers. Now. at the
beginning of a new century, the global population is much larger—®6.1
billion in 2000 and expected to exceed 9 billion by 2050. The combination
ol population and economic growth, especially in developing countries
means that the world must nearly double food production—yet again—but,
in only the next 4 years. This daunting challenge is further exacerbated
by resource limits that mean that available arable land will be
approximately static while availability of water and nitrogen could
decline—even as new challenges associated with climate change begin. It
also is ¢lear from this discussion that that the only feasible approach that
can permit the world to meet the competing demands it faces while more
effectively dealing with its physical, economic and social constraints is
through increasingly rapid innovation and productivity growth. 1t also has
shown that these goals are feasible, given the necessary public and private
support, including support for both continued modernization of agriculture

24
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and food systems in the developed world, and for more effective assistance
for developing nations to modernize their agricultural sectors. It also
emphasized the need 1o build in new and more effective safeguards all
along the way to minimize the unintended problems that sometimes arise.
Across agriculture today and in many of the world’s most powerful
institutions, there is a growing consensus that the sector is well positioned
to meet expected 2050 needs at the same time it undertakes to alleviate the
poverty, hunger and malnutrition now afflicting more than one billion
people. Numerous prestigions international groups have assigned their
most urgent priorities to these concerns, including. for example, the G-20
group of intermational leaders, the Food and Agriculture Organization of
the United Nations in its recent food summit, the World Bank. the Bill and
Melinda Gates Foundation and the Roval Society of London, among many
others. Each has advocated urgent attention to agriculture, food security
and the alleviation of hunger, malnutrition and poverty. However, meeting
these challenges will require continuous progress, building on past
successes and taking advamage of technology— challenges increasingly

well understood across the industry.
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