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ABSTRACT

Schedule irrigation of the any crop give the better overall output rather than using randomly
(i.e not randomly but with assumption made from past experience)so, we prepared the detailed
schedule of the sugarcane and paddy crop for the Eroo district of Navasari using Cropwat
software and also we provide the crop water requirements (CWR) ,We used the meteorological
data and soil data of the study area all of the data collected from the Navsari agriculture
University and some from field (some soil datas are assumption because of the calculation of
the that constant is difficult also it's value doesn't effect too much on results, it's give the fairly
accurate results).Suggesting the better and cost effective irrigation system the Mango Farm in
Eroo area of Navasari district of Gujarat. Existing irrigation system is good enough for limited
Mango tree but for large area it's become difficult and requires lots of time and labour and we
created the GUI(Graphical user interface) application for the drip irrigation system and
calculating the overall cost using python programming language.
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CHAPTER 1: INTRODUCTION

1.1 General

Studies at the Warrington Irrigation Research Farm are aimed at using water to maximize crop
yields and improve profits.

Water is one of the most critical crop needs. By improving water management, farmers can be
sure that their crops receive adequate water throughout the growing season. A more efficient
irrigation system can save money, energy, and reduce carbon dioxide emissions. In the Mid-
Atlantic region, high heat and droughts are likely to become more common as the climate
changes. Irrigation is widely used to protect crop yields during these extreme events. More
efficient use of water will help growers maintain or increase their crop yields under changing
climate conditions and better protect the environment.

» What is irrigation?

Irrigation may be defined as the science of the artificial application of water to the land in order
to fulfill the water requirements of the crops throughout the crop period.

» Crop period: -

The time period between the instant of sowing seeds to the instant of harvesting the plants is
called crop period.
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» lrrigation water should be supplied as soon as the moisture falls up to the optimum
level. The quantity of water that produces the maximum yield of the crops is termed as
optimum water level. More or less than the optimum level results in the reduction of
the yield.

» Soil moisture content: - The amount of water present in a soil moisture content. It is
expressed as ‘mm’ of water depth present in 1 m depth of soil.



» Saturation capacity: - It is the amount of water required to fill all the pore spaces
between soil particles by replacing all air held in pore spaces. It is also known as
maximum moisture holding capacity.

> Field Capacity: -

The amount of soil moisture or water content held in the soil after excess water has
drained away and the rate of downward movement has decreased. This usually takes
place 2—3 days after rain or irrigation in pervious soils of uniform structure and texture.

» Permanent wilting point: -

It is defined as the minimum amount of water in the soil that the plant requires not to
wilt. If the soil water content decreases to this or any lower point a plant wilts and can
no longer recover.

> Auvailable Water Capacity: -

The available water (holding) capacity is the portion of water that can be absorbed by
plant roots. By definition it is the amount of water available, stored, or released between
field capacity and the permanent wilting point water contents.

1.2 Methods of irrigation :-

IRREGATION METHODS
| | |
SURFACE IRREGATION SUB-SURFACE IRREGATION SPRINKLER IRREGATION
]
| { l
FLOODING FURROW METHOD CONTOUR FARMING
WILD FLOODING CONTROLLED FLOODING
FREE CONTOUR BORDER CHECKS BASIN ZIGZAG
FLOODING  LATERALS STRIPS BASIN FLOODING ~ METHOD
FLOODING FLOODING FLOODING OF FLOODING

Fig 1.1 Methods of irrigation



1.2.1 Surface Irrigation

In this technique water flows and spreads over the surface of the land. Varied quantities of
water are allowed on the fields at different times. Therefore, flow of water under surface
irrigation comes under wobbly flow

e If the surface irrigation method is perfectly selected, it fulfils following requirements:
1. Itassists in storing required amount of water in the root-zone-depth.
2. Itreduces the wastage of irrigation water from the field in the form of run-off water.
3. It reduces the soil erosion to minimum.
4. It helps applying uniform application of water to the fields.
5. Amount of manual labour required is less.
6. Itis suitable to the size of the field and at the same time it uses minimum land for

making ditches, furrows, strips, etc.

Free Flooding

This flooding system of irrigation is used from ancient times. Flooding method consists in
applying the water by flooding the land of rather smooth and flat topography. In current
irrigation practice, several flooding methods have been developed. In free flooding method,
water is applied to the land from field ditches without any check or guidance to the flow. The
land is divided into plots or kiaries of suitable size depending on porosity of soil. Water is
spread over the field from watercourse. The irrigation operation begins at the higher area and
proceeds towards the lower levels.

Border Strip Method

In this technique of irrigation, a field is divided into number of strips. The width of strip varies
from 10 to 15 metres and length varies from 90 m to 400 m. Strips are separated by low
embankments or levees. The water is diverted from the field channel into the strips. The water
flows gradually towards lower end, wetting the soil as it advances. The surface between two
embankments should essentially be level. It assists in covering the entire width of the strip.
There is a general surface slope from opening to the lower end. The surface slope from 2 to 4
m/1000 m is best suited. When the slope is steeper, special arrangement is made to prevent
erosion of soil.

Furrow irrigation

Furrow irrigation is conducted by creating small parallel channels along the field length in the
direction of predominant slope. Water is applied to the top end of each furrow and flows down
the field under the influence of gravity. Water may be supplied using gated pipe, siphon and
head ditch, or bankless systems. The speed of water movement is determined by many factors
such as slope, surface roughness and furrow shape but most importantly by the inflow rate and
soil infiltration rate. The spacing between adjacent furrows is governed by the crop species,



common spacing typically range from 0.75 to 2 metres. The crop is planted on the ridge
between furrows which may contain a single row of plants or several rows in the case of a bed
type system. Furrows may range anywhere from less than 100 m to 2000 m long depending on
the soil type, location and crop type.

1.2.2 Subsurface irrigation

Subsurface irrigation uses a network of polyethylene pipes located just under the ground's
surface to apply disinfected effluent in the root zone of plants, preventing airborne drift and
minimising runoff.

Subsurface irrigation requires less maintenance than surface irrigation, and there is also less
chance of surface saturation and effluent runoff. By reducing the chance of human contact

1.2.3. Sprinkler Irrigation

In the sprinkler technique of irrigation, water is sprinkled into the air and allowed to fall on the
ground surface just like rainfall. The spray is done by the flow of water under pressure through
small orifices or nozzles. The pressure is generally obtained by pumping. Through proper
selection of nozzle sizes, operating pressure and sprinkler spacing the amount of irrigation
water required to refill the crop root zone can be applied almost uniform at the rate to suit the
infiltration rate of soil. In agriculture, almost all crops are suitable for sprinkler irrigation
system except crops such as paddy and jute. The dry crops, vegetables, flowering crops,
orchards, plantation crops like tea, coffee are all suitable and can be irrigated through sprinklers
techniques of irrigation.

1.2.4. Drip irrigation

In the area of irrigation process, drip irrigation is modern technique. It is also called trickle
irrigation.

In drip irrigation, water is applied near the plant root through emitters or drippers, on or below
the soil surface. The soil moisture is kept at an optimum level with frequent irrigations. In this
method irrigation water is conveyed on the surface in 12 to 16 mm diameter tubing’s fed from
large feeder pipes. The water is allowed to drip or trickle slowly through the nozzle or orifices
at practically zero pressure. In this way the soil in the root-zone of crops is constantly kept wet.
Drip irrigation results in a very high water application efficiency of about 90-95 per cent.

One of the main purposes of drip irrigation is to decrease the water consumption by reducing
the leaching factor.

e The advantages of drip irrigation are under:

1. Possibility of using soluble fertilizers and chemicals.

2. Fertilizer and nutrient loss is minimized due to localized application and reduced
leaching.

Water application efficiency is high.

4. Field levelling is not necessary. Fields with irregular shapes are easily accommodated.

w



Recycled non-potable water can be safely used.

Soil type plays less important role in frequency of irrigation.

Soil erosion is lessened.

Weed growth is lessened.

Water distribution is highly uniform, controlled by output of each nozzle.
10 Labour cost is less than other irrigation methods.

11. Variation in supply can be regulated by regulating the valves and drippers.

©o~No O

1.4 Introduction of CROPWAT: -

» CROPWAT is a decision support tool developed by the land and water development
division of FAO.CROPWAT 8.0 for Windows is a computer program for the
calculation of crop water requirements and irrigation requirements based on soil,
climate and crop data.

Function of CROPWAT: -

> To calculate reference evapotranspiration, crop water requirements, crop irrigation
requirements.
» To develop irrigation schedules under various management conditions, Scheme water

supply.

& CROPWAT - Session: untitled - o
File Edit Calculations Charts Settings Window Language Help

0 . & . o & FE &

Hew Open Save  Cloe Pirt  Chat Dptions -
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Fig 1.2 (CROPWAT software)



1.5 Aim: -

» To improve the overall production of the crop by doing irrigation water management
with the help of CROPWAT software.

» Study area details: -

Area near Navsari Agriculture university (Eroo & Bhutsad)
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Fig 1.3
(Study area map)

1.6 Scope: -

> By the use of CROPWAT software, with the help of an actual data set, crop water
requirement and irrigation scheduling are calculated.

> Prepare the design of drip irrigation system.



Chapter 2: Identification of the problem

2.1 Literature Review: -
Review paper 1
» Title: -Irrigation water management strategies for wheat under sodic environment
» Author: - Atul Kumar Singh, Sanjay Arora.
» Publication: - Journal of Soil and Water Conservation - July 2016
» Outcomes: -

Wheat is a moderately salt-tolerant crop as well as susceptible to excess application of
irrigation water. In turn, the irrigation water productivity of sprinkling methods just doubled
than the surface method of irrigation and also saving of water in the range of 30 to 40% by
sprinkling methods over surface methods of irrigation. Energy productivity of surface and
sprinkler methods is nearly same; this is, due to higher operating pressure requirement of
sprinkler nozzles used during the experimentation. It is suggested to use sprinkler nozzles
requiring low operating pressure to achieve higher energy productivity. Overall, it is observed
that there is substantial saving of water while practicing irrigation through sprinkling methods
over surface method of irrigation.

Review paper 2
> Title: - Water Management Strategies Under Deficit Irrigation
» Author: - Antonina Capra, Simona Consoli, Baldassare Scicolone
» Publication: -Journal of Agricultural Engineering- Riv. di Ing. Agr. (2008)
» Qutcomes: -

The review of the experimental research shows quite positive effects from Deficit irrigation
applications. The positive effects are mostly evidenced when the economics of Deficit
irrigation is included in the research approach. The applications present a wide survey of the
agronomic effects of Deficit irrigation. Generally, total fresh mass and total production are
reduced under Deficit irrigation, whereas the effects on dry matter and product quality are
positive, mainly in crops for which excessive soil water availability significantly influences the
size, color or composition of fruit (grape, tomato, mango, etc.). The economic convenience of
Deficit irrigation therefore also depends on the type of crop.



Review paper 3

> Title: - Modelling the crop water requirement using FAO-CROPWAT and assessment
of water resources for sustainable water resource management: A case study in
Palakkad district of humid tropical Kerala, India

» Author: - U. Surendran, C.M.Sushanth, George Mammen, and E.J.Joseph

Publication: - International Conference on Water Resources, Coastal and Ocean
Engineering (Icwrcoe 2015)

> Outcomes: -

An attempt has been made to compute the crop water requirements of major crops in different
agro-ecological zones of Palakkad using CROPWAT 8.0 model of FAO and comparing the
same with the available water resources of the district. The major cultivated crops are rice,
coconut, banana, vegetables, pulses, rubber, tea, coffee, cotton etc. The total water requirement
for these crops in various agro-ecological zones has been computed. Using the
evapotranspiration (ETO) and effective rainfall in each agro-ecological unit (AEU), a climatic
water balance has been worked out. However, the secondary data showed that utilizable water
resources of Palakkad district is less and will create a deficit scenario. This deficit indicates
that if the total area is brought under irrigation there will be deficit years and during such
period’s deficit irrigation or reduction in command area may have to be adopted.

Review paper 4
> Title: -Irrigation Water Use Efficiency: Review
» Author: - Gashaw Tenna Alemu, Zewdu Berhanie, Asegdew Gashaw

» Publication: -Radix International Journal of Research in Social Science, VVolume 6,
Issue 4 (April, 2017), issn: 2250 — 3994

» Outcomes: -

Water needs to be properly managed and used productively and efficiently. There is a
quantitative reduction of water resource and increasing conflict of use due to environmental
problem, increasing population, urbanization, land scarcity, etc. Hence, there is a need for
improvements in the efficiency of existing irrigation production activity and a need for
reducing the wastes of the resource. Pricing and valuing water must be seen as tools necessary
to operationalize the concept of irrigation water use efficiency as it does away with the notion
of ‘free’ water, which is common at the local level. In many literatures’ irrigation water use
efficiency, i.e. the amount of water actually utilized.

Review paper 5
» Title: - Efficient Water Saving Technique for Green Farming using IOT

» Author: - Nurjaha Bagwan, Pradnya Kushire, Manasi Deshpande, Priyanka Singh, Prof.
Shyam Gupta.
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Publication: - International Journal of Scientific Research in Computer Science,2017
IJSRCSEIT | Volume 2

Outcomes:-

The need for systems that make agriculture easier and more sustainable has increased
within the past few years. The ability to conserve two of the most important resources of a
farmer, water and time, has been the latest challenge. A system that provides this ability -
through the use of efficient and reliable methods such as wireless sensor networking,
sprinkler irrigation, GSM, SMS technologies and readily available mobile phone devices
is certain to help the farmers get a better yield and on a larger scale, help the agricultural
and economic growth of the country.

Review paper 6

>

>

>

Title :- AN EMPIRICAL STUDY ON DRIP IRRIGATION

Author :- E.Sathyapriyal* M.R.Naveenkumar2 and V.Dhivya3

Publication :- 1&2 Ph.D. Scholars, Department of Agricultural Extension and Rural
Sociology, 3 Ph.D. Scholars, Department of Agricultural Entomology, TNAU,
Coimbatore.

Outcomes :-

The Benefits encountered by the farmers are saving of water, uniform application and
easy method of irrigation and the constraints are problem of non-availability of quality
material and no follow up services by drip agencies. It is clear from the study that the
drip irrigation agencies, financing institutions and others to supply adequate standard
spare parts and other appropriate measures to ensure the satisfactory situation for proper
adoption of drip irrigation method.

Review paper 7

>

>

>

Title :- Effect of Sprinkler Irrigation Systems and Irrigation Frequency on Water Use
Efficiency and Economical Parameters for Wheat Production

Author :- Abdelraouf Ramadan Eid1*, Ahmed Mohamed El-Farouk2, Bakry Ahmed
Bakry3 , M. KH. Elbegawy

Publication :- International Journal of Scientific Research in Agricultural Sciences,
1(4), pp. 56-66, 2014

Outcomes :-
Under solid set sprinkler irrigation system and irrigation frequency three times per week

(IF3) occurred best result of technical side and occurred also, maximum value of net
return and there are significant differences. Appling any technique depending on two



sides, technical side and the other is economical side. Total costs, total income and net
return were studied as a evaluation parameters to the effect of sprinkler irrigation
systems and irrigation frequency.

Review paper 8

>

Title :- AUTOMATIC IRRIGATION SYSTEM FOR AGRICULTURE FIELD
USING WIRELESS SENSOR NETWORK (WSN)

Author :- Prof. Rashmi Jain, Shaunak Kulkarni, Ahtesham Shaikh, Akash Sood.

Publication :- International Research Journal of Engineering and Technology
(IRJET)Volume: 03 Issue: 04 | Apr-2016.

Outcomes :-

The greenhouse based modern agriculture industries are the recent requirement in every
part of agriculture in India. In this technology, the humidity and temperature of plants
are precisely controlled. The main objective of the present paper is to develop a smart
wireless sensor network (WSN) for an agricultural environment. Monitoring
agricultural environment for various factors such as soil moisture, temperature and
humidity along with other factors can be of significance. A traditional approach to
measure these factors in an agricultural environment meant individuals manually taking
measurements and checking them at various times. This paper investigates a remote
monitoring system using RF module. These nodes send data wirelessly to a central
server, which collects the data, stores it and will allow it to be analyzed then displayed
as needed and can also be sent to the client mobile.we can improve the traditional way
of agriculture irrigation system in different region of India.

2.2 Objectives

>

To provide solution for improvement and regulation of existing water management
facilities.

Evapotranspiration estimation using CROPWAT, study of methods of irrigation and
water management practices in Navsari district.

Prepare the design of drip irrigation system of our study area.

10



CHAPTER 3 METHODOLOGY

3.1 Project procedure

Every project has one type of procedure to complete it regularly and easily. In this project we
cover to aspects of the irrigation schedule for the paddy and sugarcane using CROPWAT
software and drip irrigation system design for the Mango farm.

3.1.1 Procedure for CROPWAT irrigation schedule and Crop water requirements (CWR)

1. Data collection

2. Feeding the data into software
3. Final result from software

4. Conclusion based on result

3.1.1.1 Data collection
> First of all, we collected metrological data from the agricultural university of Navsari.

> We meet the professor of metrological department of Navsari agricultural university
and collect the metrological data last 20 years.

» From this data, by using CROPWAT software different data about Crop water
requirement (CWR) and Scheduling of irrigation is calculated for that area.

e We first visit of Navsari agriculture university for information about data collection.

e Second visit we collected metrological data for the Navsari station.

e Third visit we show the different type of the crop farm near eroo area. We show the
method of irrigation farmer used.

11



Fig 3.1 - Flowchart
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Fig 3.2 & 3.3 : different type of the crop

13



o We meet the different farmers and collect information about which type of crop take in
different season.

e We show the one mango farm in this farm we show the drip irrigation system and collect
details about this crop.

Fig 3.4 drip irrigation in mango farm

We visit one another mango farm but this farm not used drip irrigation system.

14



Fig 3.5 Mango farm without drip irrigation

» Questionnaire survey: -

e we meet the farmers and done the questionnaire survey. We use the questions for this
survey is below,

15



3.1.1.2 Feeding the data into software: -

We collect the raw data from the farm through Questionnaire survey and data from the Navsari
agriculture University, after collecting raw data we sorted the data according to use. After
sorted data were feed into the software.

16



Following data is sorted according to need: -

1. Minimum temperature, Maximum temperature, wind speed, humidity, sun hours for
calculating evapotranspiration.

Rainfall data

Soil data

w N

X/
X4

% For the last 20 years metrological data collected we plot the graphs of tmax tmin,
humidity, wind speed.

TMAX

TEMPRATURE
a ra

YEARS
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Fig 3.6 : Graph of Tmax vs time (years)
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Fig 3.7 : Graph of Humidity vs time (years)
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Fig 3.8 : Graph of Tmin vs time (years)
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WIND SPEED(Kmph)
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Fig 3.9 : Graph of wind speed (kmph) vs time (years)

We feed the worst year data of the Minimum temperature, maximum temperature, wind speed,
humidity of the last 20 years to the software for the replicate the worst year scenario to estimate
the best solution for the any situation.

» Below figure shows the data entry in CROPWAT software

£ CROPWAT - se:

antitied - o x

File Edit Calculations Cherts Settings Window Langusge Help
L.E® .0 & & E |
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August 261 07 R 0 40 156 EE]
September %3 24 2 0 52 165 353
™ October 28 %6 g S 68 170 a7
Schedule November 210 B2 id % 81 168 am
December 172 24 7 = 33 172 3%
Average 22 1 7 184 85 202 451
Ciop Palten
w
Scheme
ETo file Rain file: Crop file Soil file Planting date Ciop pat file Schedule file
pro_final pem

H QO 1ype here to search

Fig 3.10 : Data entry in CROPWAT ( ET)
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B CROPWAT - Session: untitied
File Edit Calculations Charts Settings Window language Help

0 .& . d o

& B
New  Open ~ Save (Close | Piw Chat Dpiions

"
Climate/ETo
=
Rain
D Monthly rain - C:\ProgramData\CROPWAT\data\rain\Pro_FinalCRM o[ )
¥ Station [Novsai EHL. ain method [USDA 5.C Method
Ciop =
Rain | Effrain
[ i
Jamaary 00
w February oo oo
Soil 00 00
00 00
o1 01
5 a3 24
owR 453 420
31 %7
September 4 435
October 53 53
L November 21 21
Sohedule December 0 01
Total 162.4 152.2
Crop Pattem
Scheme
ETofile Rain file Crop file Soil file Planting date Crop pa file Schedule file

pro_final. crm

H QO Type here to search 4

Fig 3.11 : Data entry in CROPWAT (Rainfall)

) CROPWAT - Session: untitled - =] x
File Edit Calculations Charts Settings Window Language Help
0D,& ., d o
New Open ~ Save Close | Pt
D Dry crop - € SUGARCAN.CRO | —ew
- Ciop Name [Sugarcane [Ratoon] Planting date [15/11] Harvest [14/11
Ciop
. — _/ ;
w Values 0.7
Soil
Stage initial development mid-season late season total
(days] £ 60 180 E3 5
v [s0
CwR Rooting depth |
(m)
Citieal depletion | oss [Toe 3
£y
Schl_ Yield response | 0s0 07 120 010 120
o
Cropheight (m) 300 [oplinal)
Ciop Pattem
w
Scheme
ETo file Rain file Ciop file Soil file Planting date Ciop pa file Schedule fle
kum-sugarcan cio 15/11

H QO Type here to search

Fig 3.12 : Data entry in CROPWAT (crop)
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D CROPWAT - Sessi
File Edit Calcula

jon: untitied = =] p ¢
tions Charts Settings Window Language Help
0 .& . @ o &

n ave  Clos

New

Climate/ETo

£ Soil - C:\ProgramData\ CROPWAT\data\soils\BLACK CLAY SOILSO! o |5 )
Soil name  [BLACK CLAY SOIL
General sol data
Total available soil moisture (FC-WP) | 2000 mm/meter
Masimum rain infiration rate | 30 mm/day
Maximum rooting depth | 900  centimeters
Initial soil moisture depletion (as X TAM) [ 50 %

Initial available soil moistwre | 1000 mm/meter

o file Rain file Cop file Soil file. Planting date Crop pat file Schedule file
black clay soil soi

Fig 3.13 : Data entry in CROPWAT (soil)

3.1.2 Procedure for Drip irrigation design

1
2.
3.
4
5

3.1.

Data collection from farm and identification of problem

Design of drip irrigation system

Cost estimation of drip irrigation

Write a program for calculating step 2 and 3 and give results.

Choosing cost effective and best performance drip irrigation system from results.

2.1 Data collection and identification of problem

We visited the Eroo village of Navsari district and we collected the data of Mango
Farm. We identified the problem during irrigation of Mango plants they use traditional
method of irrigation like through pipe or any other method.

We suggest the cost effective and more effective method of irrigation system.

Drip irrigation method is far more supervisor than any other methods because it’s given
the more yield of the crop without using excessive resources.

Data about this farm is below,

Size of farm: - 50 * 65 m
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Spacing: -4 *3m

Pan coefficient (Kp): - 0.7

Crop coefficient (Kc): - 0.8

Maximum pan evaporation (Ep): - 7.5 mm/day (from data collection)
Effective root zone depth: - 1.2 m

Wetting percentage(W): - 60 %

Area: - 3250 m2

NG~ wWN

3.1.2.2 Drip irrigation design of Mango Farm: -

» Step 1: - Estimation of water requirement
Evapotranspiration: -
Eva = Ep x kp x kc
= 4.31 mm/day

Volume of water to be applied = area covered by the plant * welting fraction *
Evapotranspiration of crop

V =A2xW x Eva
=31.03 m”"3

» Step 2: - Emitter selection and irrigation time

Qe=3*Em
Time=V/Qe
= 3.45 hrs.

» Step 3: - Discharge through each lateral
Length of the main line (size_m): -35m
Length of sub-main line(size_s): -48.5 m
Length of lateral (size_I): -30.5m

1. No_I = length of farm*2 / spacing of laterals

_50X2
3

= 34 Nos.

2. Discharge carry by each laterals (Ql) = No_T x Qe
=72.0m"3
3. Total discharge by the all laterals (Ql_t) = No_I x QI
=2304.0 m"3
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4.Nos Em=No_IxNo Tx3
=768 Nos.

» Step 4: - Determine the numbers of Manifolds: -
Assuming the pump 2.5 lit/hr
PUMP = 2.5 x 60 x 60

Number of laterals that can be operated by each manifold = PUMP/Ql

=75 Nos.
So, here one manifolds can supply the water to all of the laterals.
» Step 5: - Size of laterals

Once the discharge carried by each lateral is known then size of laterals can be determined by
using Hazen-William's equation.

m = 1.852
N1=3 xNo_T

F= 1 + 1 + m"2 -1
m+1 2N1 6N112

k=1.22 x 10712

C = 140 (value of hazen-Willams constant for pipe material)

Material C [Material I |
|Ashestos Cement 140 |Copper [130-140 |
[Brass [130-140 |Galvanized iron 120 \
IBnck sewer 100 ”Glass IHU
Cast-Iron: Lead 130-140
[New. uzlined 130 [Plastc |140-150 \
(10 yr old 107-113 | Steel: | |
20 yr old 89-100 |Coal-tar ename lined 145-150 |
B30 yr.old 7390 [New unlined |140-150 \
140 yr old 64-83 [Riveted 110 |
| Concrete/Concrete-lined: H ” H ‘
[Steel forms 140 [Tia 130 \
[Wooden forms 120 [Vitif clay (z00d condition) [110-140 |
|Cemrifuga]1y spun H135 ”\-\-bod stave (avg. condition) H120 ‘

Fig 3.14 : Hazen-willams Coefficient
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kx Fx (Q—l)Am X size m

head loss @ lateral (hl) = ——— (gf‘;ﬁ)x a5

=0.0571m

The permissible head loss due to friction is 10% of head of 10m is 1m, therefore 12 mm
diameter lateral selected.

» Step 6: -Size of sub main
Qs=QI xNo_lI
N2 = No_|

1 1 "2 -1
Fl=—+—+ |=
m+1 2N2 6N2/2

C = 140 (value of hazen-Willams constant for pipe material)

95 ) m x size_s

] kxF1x( X ] .
* Head loss @ submain (hs) = lt)Ox);Csf(rJr?)x(SM.SW) (using Hazen-William Eq.)

=1.5306 m

Head loss at inlet section of submain (hi) = Head require to run emitter(10m) + Head loss at
laterals + head loss at sub-main

=11.5877m
Pressure head variation = (hi — hl + 10) x 100/hi
=13.209 %

Variance in the pressure is permissible up to 20% if it exceeds than we need to try another
combination of lateral pipe and submain pipe.

So, it’s okay to use 25 mm sub-main pipe.
» Step 7: - Size of main pipe
C = 140 (value of hazen-Willams constant for pipe material)

kxF1x (i)) “m X size_m

Head loss @ main (hm) = IOOX(CBiorZ)X(SA4.877) (using Hazen-William Eq.)

=0.3045

Total dynamic head: -
TD = hl + hs+ hm + 10 +1.28 + hl +hs+ hm/10

=24.361m

> Horse Power: -
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TD X Qs
3600 X 0.60 X 75

=0.3465 hp
~ 0.5 hp

HP =

3.1.2.3 Estimation of overall cost: -

* Total_fit=Nos Em+No Ix2+2+2+1

« P_fit =20 (it's contained price of valves and extension line connector at fitting

point.)
» overall_fit =1 (rupees per meter for labour work)
» Price of valve(P_valve) = 250
» Price of filter(P_filter) = 3500
* P_mani =500
» sl=PexNo Em+PIxNo_|xsize | +Psxsize s+Pmxsize m+

Total_fit x P_fit + overall_fit x to_s + P_mani x No_Manifols
» sl =s1+s1*10/100 (adding contingencies cost)
» Overall cost (without pump) =s1
= 40396.4 Rs.
» Overall Cost including Pump = 50000 Rs. (approximate)
» After design of drip irrigation system, we calculated bellow parameters
1. Evapotranspiration: - 4.31 mm/day
2. Volume of water to be applied 31.03 m”"3
3. Irrigation time require: - 3.45 hrs.
4. Total Discharge in one lateral pipe: - 72.0
5. Total Discharge in Sub-Main pipe: -2304.0
6. Head loss in lateral pipe: -0.0571
7. Head loss in Sub-Main pipe: - 1.5306
8. Pressure variance (13.209) is less than 20.so, it is okay.
9. Head loss at Inlet-section of sub-main pipe: - 11.5877
10. Head loss in main pipe: - 0.3045
11. Total Dynamic Head: - 24.361
12. Horse power require: - 0.3465
13. Overall Cost (without PUMP): - 40396.4
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14. Overall Cost including Pump =~ 50000 Rs. (approximate)

3.1.2.4 Write a program for calculating step 2 and 3 and give results.

We write the python program for computing the step 2 and 3 for the multiple time. (Detailed
program of the Drip irrigation design is at the Annexure- B)

Program gives the GUI (Graphical user interface) for calculating the step 2 and 3

Snapshot of the Program GUI: -

Emitter (1/hr):- Price of Emitte

Price of Sub-ma

Price of Main pipe

Fig 3.15 : Snapshot of Program GUI

Following GUI application give the result_drip.txt file which store the results of past entry,
with using this store results we conclude the best possible solution.
Snapshot of the result_drip.txt

File Edit Format View Help

Result[[3,12,25,48] for price[5,16,20,308]] :-

1. Evapotranspiration :- 4.31 mm/day

2. Volume of water to be applied 31.83 m"3

3. Irrigation time require :- 3.45 hrs.

4, Total Discharge in one lateral pipe :- 72.8

5. Total Discharge in Sub-Main pipe :-2384.0

6. Head loss in lateral pipe :-8.8571

7. Head loss in Sub-Main pipe :- 1.5386

8. Head loss at Inlet-section of sub-main pipe :- 11.5877
9. Head loss in main pipe :- 8.3845

18. Total Dynamic Head :- 24.361

11. Horse power require :- B.3465

12. Pressure variance(13.2089) is less than 20.so, it is okay.
13. Overall Cost (without PUMP):- 48396.4

et rald NS VAEednenen (DI DV T o

Fig 3.16 Snapshot of Result in GUI
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CHEPTER 4: ANALYSIS AND RESULT

4.1 Analysis of data: -
e this data prepares the crop water requirement and irrigation schedule of paddy and
sugarcane crop using CROPWAT software.

4.1.1 Crop water requirement of paddy crop: -

CROP WATER REQUIREMENTS

ETo station: Navsari Crop: Rice
Rain station: Navsari Planting date: 20/01
Month  Decade Stage Kc ETc ETc Eff rain Irr. Req.
coeff mm/day mm/dec mm/dec mm/dec
Dec 3 Nurs/LPr 1.19 0.73 8.0 0.0 98.4
Jan 1 Nurs/LPr 1.06 3.69 36.9 0.0 36.9
Jan 2 Init 1.07 3.66 36.6 0.0 179.9
Jan 3 Init 1.10 4,21 46.3 0.0 46.3
Feb 1 Deve 1.10 4.70 47.0 0.0 47.0
Feb 2 Deve 1,12 5.22 52.2 0.0 52.2
Feb 3 Deve 1319 5.78 46.3 0.0 46.3
Mar 1 Deve 1.18 6.37 63.7 0.0 63.7
Mar 2 Mid 1.19 6.89 68.9 0.0 68.9
Mar 3 Mid 1.19 7.22 79.4 0.0 79.4
Apr 1 Mid 1.198 7.54 75.4 0.0 75.4
Apr 2 Late 1.19 7.86 78.6 0.0 78.6
Apr 3 Late 1:16 7.81 78.1 0.0 78.1
May 1 Late 2 (R 7.84 78.4 0.0 78.3
May 2 Late 1.06 7.74 69.7 0.0 69.7
865.4 0.1 1099.0

Fig4.1: CWR of paddy
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4.1.2 Irrigation schedule of paddy: -

ETo station:

Rain station:

Yield red.:

RICE IRRIGATION SCHEDULE

Navsari Crop: Rice Planting date: 20/01
Navsari Soil: BLACK CLAY SOIL Harvest date: 19/05
0.0 &

Rice scheduling options

Pre puddling:

Soaking depth on day 1 0.5 m
Timing
Application

Puddling
Timing
Application

Growth stages

Table format:

Timing
Application

Field efficiency

Irrigate at 20 % depletion of Field Capacity
Refill soil moisture content to 100 % saturation

Irrigate at 0 mm waterdepth
Refill waterdepth to 50 mm

Irrigate at 5 mm waterdepth
Refill waterdepth to 100 mm

70 %

Irrigation schedule

Date Day Stage Rain Ks Eta Puddl Percol.Depl.SMNet Gif Loss Depl.SA
mm fract. % state mm mm mm mm mm

31 Dec -19 PrePu 0.0 0.90 90 Prep 0.0 41 91.2 0.0 40.0

15 Jan -4 Puddl 0.0 1.00 100 Prep .o 13 90.0 0.0 40.0

17 Jan -2 Puddl 0.0 1.00 100 OK 12.1 0 51.4 0.0 1.4

23 Jan 4 Init 0.0 1.00 100 OK 5: B | 0 98.5 0.0 =25

5 Feb 17 Init 0.0 1.00 100 OK 3.1 0 97.6 0.0 -2.4

17 Feb 29 Dev 0.0 1.00 100 OK 3.1 0 97.3 0.0 -2.7

28 Feb 40 Dev 0.0 1.00 100 OK 3.1 0 96.1 0.0 =339

11 Mar 51 Mid 0.0 1.00 100 OK 3.1 0 104.7 0.0 4.7

21 Mar 61 Mid 0.0 1.00 100 OK 3.1 0 100.3 0.0 0.3

31 Mar 71 Mid 0.0 1.00 100 OK 3.1 0 103.2 0.0 3.2

9 Apr 80 Mid 0.0 1.00 100 OK 3.3 0 95.8 0.0 -4.2

18 Apr 89 Mid 0.0 1.00 100 OK 3:1 0 98.4 0.0 -1.6

27 Apr 98 End 0.0 1.00 100 OK 3.2 0 98.3 0.0 -1.7

6 May 107 End 0.0 1.00 100 OK 3.1 0 98.4 0.0 =1.6

15 May 116 End 0.0 1.00 100 OK 31 0 98.0 0.0 =230

19 May End End 0.0 1.00 0 OK 0.0 0

Totals:
Total gross irrigation 2027.6 mm Total rainfall 0.0 mm
Total net irrigation 1419.3 mm Effective rainfall 0.0 mm
Total irrigation losses 0.0 mm Total rain loss 0.0 mm
Total percolation losses 458.3 mm
Actual water use by crop 779.7 mm Moist deficit at harvest 0.0 mm
Potential water use by crop 779.7 mm Actual irrigation requirement 779.7 mm
Efficiency irrigation schedule 100.0 % Efficiency rain 100.0 %

Deficiency irrigation schedule 0.0 %

Fig 4.2 Irrigation schedule of paddy
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4.1.3 crop water requirement of sugarcane: -

CROP WATER REQUIREMENTS

ETo station: Navsari Crop: Sugar cane
Rain station: Navsari Planting date: 15/11
Month Decade Stage Ke ETc ETc Eff rain Irr. Req.
coeff mm/day mm/dec mm/dec mm/dec
Nov 2 Init 0.69 2.61 15.6 0.4 10.:1
Nov 3 Init 0.40 1.48 14.8 0.5 14.3
Dec 1 Init 0.40 1.45 14.5 0.2 14.3
Dec 2 Deve 0.43 1.52 15.2 0.0 152
Dec 3 Deve 0.56 2.00 22.0 0.0 22.0
Jan 1 Deve 0.71 2.45 24.5 0.0 24.5
Jan 2 Deve 0.84 2.89 28.9 0.0 28.9
Jan 3 Deve 0.99 3.78 41.6 0.0 41.6
Feb 1 Deve T 713 4.83 48.3 0.0 48.3
Feb 2 Mid 1,22 5.65 56.5 0.0 56.5
Feb 3 Mid 1522 6.12 49.0 0.0 49.0
Mar 1 Mid 122 6.58 65.8 0.0 65.8
Mar 2 Mid 1.22 7.04 70.4 0.0 70.4
Mar 3 Mid 122 7::37 81.0 0.0 81.0
Apr 1 Mid 1,22 7.70 77.0 0.0 77.0
Apr 2 Mid 122 8.03 80.3 0.0 80.3
Apr 3 Mid 1.22 8.21 82.1 0.0 82.1
May 1 Mid 1,22 8.64 86.4 0.0 86.3
May 2 Mid 122 8.94 89.4 0.0 89.4
May 3 Mid 1.22 7.94 87.4 0.2 87.2
Jun 1 Mid Tn22 6.83 68.3 51 63.2
Jun 2 Mid 1.22 5.95 59.5 7.6 51.9
Jun 3 Mid 1.22 5.34 53.4 9.7 43.7
Jul 1 Mid 1.22 4.65 46.5 12.6 33.9
Jul 2 Mid 1.22 4.00 40.0 15,2 24.8
Jul 3 Mid 22 4.01 44.1 14.2 29.9
Aug 1 Mid 1.22 4.06 40.6 12.4 28.2
Aug 2 Late 1,19 3.95 39.5 11.7 27.9
Aug 3 Late 1,13 3.84 42.2 12.6 29.6
Sep 1 Late 1.07 3.72 37.2 15%:2 22.0
Sep 2 Late 1.02 3.60 36.0 16.6 19.3
Sep 3 Late 0.96 3.60 36.0 14..7 24.4
Oct 1 Late 0.91 3.64 36.4 4.9 31.5
Oct 2 Late 0.85 3.63 36.3 0.1 36.1
Oct 3 Late 0.79 3.24 35.6 0.3 35.3
Nov 1 Late 0.73 2.85 28.5 1.0 2755
Nov 2 Late 0.69 2.61 10.4 0.3 10.1

Fig 4.3 : CWR of sugarcane
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4.1.4 Irrigation schedule of sugarcane: -

ETo station:

Rain station:

Yield red.:

CROP IRRIGATION SCHEDULE

Navsari
Navsari

0.0 %

Crop scheduling options
Timing:
Application:
Field eff.

Table format:

Date

11 Dec
13 Feb
16 Mar
12 Apr
6 May

29 May
6 Jul

21 Sep
14 Nov

Totals:

Total gross irrigation
Total net irrigation

Day

27

91

122
149
173
196
234
311
End

Irrigate at 100

70 %

Irrigation schedule

Stage Rain Ks

Init
Mid
Mid
Mid
Mid
Mid
Mid
End
End

mm fract.

.00
.00
.00
.00
.00
.00
.00
.00
.00

coocococoocoo0o
cocococoocoocoo0Oo
L e e e e S S e

Total irrigation losses

Actual water use by crop
Potential water use by crop

Efficiency irrigation schedule 100.
0.

Deficiency irrigation schedule

2250.
18595:
0.

1738.
1738.

Crop: Sugar cane
Soil: black clay soil

depletion
Refill to 100 % of field capacity

100
100
100
100
100
100
100
100

o

o

o o

o° o°

Dep

Q

3

65
65
66
67
66
65
65
65
53

1 Net IrrDeficit Loss
mm mm mm

195.
195.
196.
202.
198.
195.
195,
196.

UGowWwrFrMDOho v
OO OO OO0O OO
OO OO OO OO
(=N e i o I e B o i o BN o I o ]
OO OCOOCOoO oo

Total rainfall
Effective rainfall
Total rain loss

Moist deficit at harvest

Gr.
mm

279,
279.
280.
288.
283.
279.
278.
280.

Harvest date:

Irr Flow

~ oy ©O © 00 0 0 N

Actual irrigation requirement

Efficiency rain

Fig 4.4 : Irrigation schedule of sugarcane
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4.1.5 Design of drip irrigation: -

The design details of components irrigation system are estimated as,
Total number of emitters: - 1056 nos

Length of laterals: - 30.5 m

No of laterals: - 32 nos

Dia of lateral pipe: - 12 mm

Length of sub main pipe: - 48.5 m

Dia of sub main pipe: - 25 mm

No of sub main pipe: - 1 nos

Length of main pipe: - 42.5m

© © N o o &~ w e

Dia of main pipe: - 40 mm

=
o

. Total power required: - 1 hp motor

> Area of one plant (A2) =3 x4
=12 m?
Price of Emitter (Pe) =5
Price of Laterals pipe (per meter length) (PI) = 10
Price of Sub-main pipe (per meter length) (Ps) = 20
Price of Main pipe (per meter length) (PI) = 30
Total cost of this irrigation design = 50000 Rs (approximate)
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Filter

‘ — Main pipe
pump_—_%\

| | ] — laterals

: .
emitters .

| %

65

PO : .
o sub main pipe

Fig 4.5 : drip irrigation design
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4.1.6 GUI application made in Python programming language.

Emitter (1/hr):- Price of Fmitter (R

Hazen-willams material constant(Lateral):-

Hazen-willams material constant(Sub-Main):-

Hazen-willams material constant(Main):-

Resurtl[3,12,25,40] For PrcE[5,10,20,30]] -

1. EVAPOTRANSPIRATION :- 4.31 MM/DAY

2. VOLUME OF WATER TO BE APPLIED 3103 M'3

3. IRRIGATION TIME REQUIRE :- 3.45 HRS.

4, ToTAL DISCHARGE IN ONE LATERAL PIPE - 72.0

5. ToTAL DISCHARGE IN SUB-MAIN PIPE -2304.0

6. HEAD 10SS IN LATERAL PIPE :=0.0571

7. HEAD 10ss IN Sup-MAIN PIPE - 15306

8. HEAD 10SS AT INLET-SECTION OF SUB-MAIN PIPE :- 1.5877
9. HEAD L0SS IN MAIN PIPE :- 0.3045

10. TotaL Dynamic Heap :- 24.361

11. HORSE POWER REQUIRE :- 0.3465

12. PRESSURE VARINACE(13.209) IS LESS THAN 2050, IT IS OKAY.
13. OveraLL Cost (witHout PUMPY)- 403964

Fig 4.6 : GUI Application Result

This figure shows the GUI (Graphical user interface) of our created application for Drip
irrigation Design.

4.2 Result and discussion: -

1. From the cropwat software, we calculate the schedule of paddy crop and how much
water requirements for crop. (Detailed schedule and water requirements are shown on

fig.)
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From the cropwat software, we calculate the schedule of sugarcane crop and how much
water requirements for crop. (Detailed schedule and water requirements are shown on

fig.)

Design of DRIP IRRIGATION SYSTEM for Mango farm (size: 50m X 65m) and also,
we have created application for designing the DRIP IRRIGATION SYSTEM.

From Questionnaire survey, following points are concluded: -

cropping pattern of crop like paddy and sugarcane.

Type of irrigation system used (surface irrigation, Drip irrigation, sprinkler irrigation)
Detailed of irrigation system

Total cost of one seasonal Farming of one crop.

34



CHEPTER 5: CONCLUSIONS

5.1 Final Solution: -

1. By the result of cropwat software and questionnaire survey, farmers get more economic
benefit and good quality if they properly schedule the crop.

2. If drip irrigation system is suitable for the crop, then it will reduce water wastage and increase
crop yield.
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=, o cut Calibri -1 - A A General - D Normal Bad Good €= EX [ ZAvosim - AY p

E= Copy - ik £3 . B H Fill - z ‘
Paste o punter B I W - O-A- Merge & Center ~ $ - % » | %8 3% riﬁ"mdgﬁ.”n";'ﬂ;'s??s Neutral Calculation || |- (el et - Som & Find &

Clipboard [ Font. [ Alignment [ Number [ Styles Cells Editing ~
A23 - S v

A B C D E F G H J K L M N (o] P Q R S T -
1 february march april may
2 years tmax tmin  humidity wind speed  tmax tmin hum ws tmax tmin hum ws tmax tmin hum ws tmax tmin hum
3 2000 30.31 15 55.16 2.04 29.96 14.46 61.29 4.02 33.61 18.45 55.62 431 3428 2437 70.71 7.03 32.74 26.76 72.53
4 2001 29.8 12.7 53.75 3.5 325 13.9 54 3.6 32.6 19.5 65.25 5.2 36 24 61.85 57 33.4 28 67.65
5 2002 29.2 13.7 51.75 4.1 32.3 15.8 52.75 4.4 34.5 20.5 57.45 5.2 357 24.7 64.2 6 34.2 28.6 73
6 2003 30.7 14.6 48 3.8 325 159 58 45 33.9 18.7 65 47 35.6 247 43.97 6.2 345 276 72.05
7 2004 293 13.9 64 3.7 321 15.7 59.5 3.8 36.1 19.9 52.65 43 346 25.6 67 71 35.4 28 65.45
8 2005 28.5 13 60.55 4 30.2 15.2 67.3 4.4 33.3 20.1 64.35 4.9 35.8 23.6 65.85 53 34.2 27.3 69.5
9 2006 30 141 53 3.8 35.2 17 55.65 35 33.8 201 59 5.5 343 239 71 59 339 278 77
10 2007 30.4 14.6 57.5 3.9 321 17.3 60 43 35.1 18.6 51.5 4.6 35.6 22.8 61.1 59 34 26.6 66
11 2008 29.2 12.5 56.5 4.4 29.7 13 53.9 5.1 34 18.6 62.5 5.1 35.1 22.6 64.85 6.4 33.4 26.9 73.5
12 2009 313 15.6 57 4 33 15 55.2 39 35.7 19.6 56 49 37.7 229 50.3 6.8 26.4 25 73.4
13 2010 30.7 15.7 53.85 4.4 28 13.9 50.65 3.5 35.1 19.7 58.5 49 357 238 747 7.4 36.2 27 753
14 2011 30.1 12.0 55.45 2 322 14.4 54.25 3.4 355 17.5 52.35 3.4 35.6 22.6 66.7 3.3 34.4 26.5 69.2
15 2012 288 123 67.7 3.3 317 13.5 48.05 39 34.8 16.5 53.5 3.7 358 23 63.6 49 339 26.2 68.65
16 2013 29.7 12.3 61.05 1.3 31.8 16 51.85 1.4 35.2 18.6 51.35 1.7 345 223 64.1 3 36.6 27 73.2
17 2014 28.7 14.4 66.85 3 30 15.1 58.6 2.2 33.4 17.8 57.6 2.2 35.4 22.2 64 2.6 34.8 25.7 69.85
18 2015 289 129 58.15 3.9 32.1 14.6 63.35 33 325 18.2 65.1 4.5 333 228 70.4 59 35 26.4 70.5
19 2016 30.8 15.1 56 2.7 31.2 14.5 58.9 3.1 35.4 18.6 57.65 3.6 35.6 221 61.15 49 34.4 26.6 70.6
20 2017 30.7 13.4 57.1 3.2 33.4 15.4 50.9 3.4 35 18.1 55.4 3.9 35.6 22.1 62.95 6.2 35 26.2 70.75
21 2018 30.3 12.5 57.45 2.7 333 14 56.8 31 35.9 17.6 55.95 3.4 35.8 21.9 68.25 4.6 35.1 25.7 71.4
22| 2019 30.1 9.9 68.15 3.1 31.4 12.2 68.35 2.7 345 15.4 65.9 2.6 36.6 215 68.4 3.4 347 243 73.45
23 | I 31.3 15.7 68.15 4.4 35.2 17.3 68.35 5.1 36.1 20.5 65.9 5.5 37.7 25.6 74.7 7.4 36.6 28.6 77
24
25 -
sheet 1 @ 4 »
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s final dataxdsx - Excel = -

Insert Page Layout Formulas Data Review View Power Pivot G Tell me what you want to do... Nirav Patel ,Qshare
= gi:y . Calibri M - A A - P Wrap Text General - D Normal Bad Good . (E'-?‘:‘:' Ex iil /F\i:tvuium ’ ;Z\Y p
Pa'ste < Formatpainger B T W - &-A- Merge & Center = $ = % » | 58 8 qur:nd;;?nngal FDT;IEIaEtvas Neutral Caleulation | | = Insvan Dalvate Fur:nat @ Cloar~ E:gr& sl?iikv
Clipboard 5 Font w Alignment 5 Number w Styles Cells Editing ~
A23 - S v
u v w X Y zZ AA AB AC AD AE AF AG AH Al AJ AK AL AM AN -
1 june july august sep oct
2 ws tmax tmin hum ws tmax tmin hum ws tmax tmin hum ws tmax tmin hum ws tmax tmin hum
3 10.09 31.9 26.3 76 11 28.8 25.6 85.8 10.9 29.9 26 84.7 9.4 31.6 25.7 76.15 5.9 33.8 23.8 72.5
4 11.1 31 27.4 785 11.5 28.8 26 85.65 10.1 289 257 85.25 7.4 31.1 253 81.1 5.4 345 237 64.25
5 11.5 321 277 82 9.9 30.4 27.4 78 12.8 29 255 84 79 30 247 81 43 35.2 231 64
6 9.4 32 27.6 79.7 10.2 29.2 25.9 89.85 8.4 29.7 25.4 84.3 7.8 29.7 25.3 83.2 5.2 34.4 222 65
7 9.1 321 27.8 76 10.5 30.2 26.5 84.35 7.4 28.3 26 86.15 9.5 315 25.7 783 4.7 331 234 58.9
8 8 32.8 28.6 74.5 10.1 30.2 27.4 84 10 29.4 25.9 85 7.8 29.9 25.5 85.8 6 34.3 22.7 66
0 9.7 325 277 81 8.1 29.5 26.6 86 12.1 285 26.1 86 11.6 31.1 263 79.7 5.4 339 237 66
10 9.2 33 26.7 75.85 8.6 30.4 26 835 9.1 29.7 25.2 87 8 30.3 247 84.45 47 343 20.8 57.5
1 10.3 318 26.7 82.2 10.7 29.5 25.6 89 9 291 24.8 89 79 30.6 24.5 85.55 6.3 34.3 217 72
12 11.6 33.2 27.5 74.6 12.5 29.5 25.3 87.5 12.4 30.7 26 80.5 9.8 324 25.3 777 5.6 33.9 215 66
13 11.1 32.7 26.8 82.3 9.6 29.7 25.2 89.85 9.3 29.6 25.4 88.5 7.3 30.7 24.7 86.1 5.5 33.6 23.7 73
14 10.9 338 27.2 80.25 10.4 30.3 25.25 87.4 4.8 29.2 253 91.55 4.2 30.3 24.4 85 35 357 237 66.45
15 79 333 27.2 76.25 9.6 30.7 263 87.65 6.6 30 25.6 87.45 4.6 30.2 245 845 25 349 221 63.3
16 5.9 314 25.9 87.7 3.8 30.2 25.2 89.9 4.1 29 25 86.9 2.8 304 24.5 84.2 23 32.8 22.8 713
17 5.4 337 27.9 72.05 10.1 30.8 25.8 83.45 9.4 30.7 25.1 86.3 6.4 313 24.5 84.25 4.9 35.9 22.4 63.1
18 7.9 32 25.7 70.5 9.1 30.7 26.2 82.7 10.5 30.6 25.3 82.15 6.9 31 23.4 80.3 4.7 35.5 23.1 65.7
19 8.8 338 273 78.1 9.6 29.8 248 88.65 6.8 29.6 249 859 7.6 30.1 236 86.75 4.2 32 20.7 74.85
20 79 33 26.1 81.4 7.7 30.2 25.2 88.15 83 303 25 87.2 6.1 324 243 84.35 33 355 221 73.85
21 7.5 337 26.3 83.05 8.8 28.9 24 93.7 6.7 29.8 23.9 87.35 6.8 31.6 21.9 77.85 3 36.6 19.8 66.4
22 5.5 335 25.4 84.25 6.7 314 24.2 90.75 5.1 29.9 235 91.7 5 30.9 229 91.9 32 34.4 215 78.05
23 11.6 33.8 28.6 87.7 12.5 31.4 27.4 93.7 12.8 30.7 26.1 91.7 11.6 32.4 26.3 91.9 6.3 36.6 23.8 78.05
24
25 -
sheet 1 ©) 4 >
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final dataxisx - Excel cal -

Insert Page Layout Formulas Data Review View Power Pivot Q Tell me what you want to do. Nirav Patel ,Qr Share
=, & cut Calibri BT - EPWrapText General - B 4 Normal Bad Good €= Tx [ TAuosm - Ag
Pasgl B Copy - . R - . .o e 0 Cnnal chas Neutral Calculation H| |\ . IEEIER IEEI‘EtE F%x = szcn& Fﬁz
- Fomatpainter | B T T = g R $% 0 %3 Formatting ~ Table - - © = © € Clear - Filter - Select -
Clipboard & Font [} Alignment n Number & Styles Cells Editing A
A23 - I v
AH Al AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW AX AY AZ BA -
1] sep oct nov dec
2 | tmax tmin hum ws tmax tmin hum ws tmax tmin hum ws tmax tmin hum ws
3| 316 25.7 76.15 5.9 33.8 23.8 72.5 3.6 34.4 18 53 2.6 32 14.1 51.8 2.9
4| 311 253 81.1 5.4 345 237 64.25 4.5 339 204 47.5 3.4 318 15 53.6 2.8
5 | 30 247 81 4.3 35.2 231 64 2.9 339 19.2 52.5 2.8 317 15.2 54 2.5
6 | 297 25.3 83.2 5.2 34.4 22.2 65 3.3 335 19.7 66.2 2.9 30.9 15.2 63.5 35
7| 315 25.7 78.3 4.7 33.1 23.4 58.9 3.9 33.5 20.7 54.85 3 31.5 16.7 56.55 3.3
8 | 299 25.5 85.8 6 343 227 66 36 337 18.3 50.5 29 30.2 14.4 55 3.7
9| 311 263 79.7 54 339 237 66 35 33 19.8 65 3.7 31 15.8 67.5 3.5
10| 303 24.7 84.45 4.7 343 20.8 57.5 3.5 331 183 56.3 3.5 30.5 159 56 4.7
1 306 24.5 85.55 6.3 34.3 21.7 72 3.6 336 18.8 63.15 3.9 32 17.2 60 33
12| 324 253 777 5.6 339 215 66 4.1 322 19.5 59.45 4.4 31.2 16.3 58 3.4
13| 307 247 86.1 55 336 237 73 2 30.7 21 70.85 3.2 27.2 12.7 55.3 2.6
14| 303 24.4 85 3.5 357 23.7 66.45 17 35.2 18.7 52 17 324 14.7 55.45 13
15| 302 24.5 84.5 2.5 34.9 221 63.3 0.7 33.2 16.2 52.15 0.8 31.8 16.4 52.75 0.7
16 | 304 24.5 84.2 2.3 32.8 22.8 71.3 1.7 33.6 19.9 55.05 3.2 309 14.8 66.1 3
17| 313 245 84.25 4.9 359 22.4 63.1 31 336 19.2 64.05 2.4 30.4 14 56.65 3.6
18 | 31 234 80.3 4.7 355 231 65.7 31 34.1 20.3 59.3 2.9 313 131 50.7 3.3
19| 301 23.6 86.75 4.2 32 20.7 74.85 2.9 33 14.5 51.7 2.7 321 136 50.85 32
20| 324 24.3 84.35 3.3 35.5 22.1 73.85 2.7 33.7 15.3 56.05 2.5 29.5 15.2 62.7 3.4
21| 316 219 77.85 3 36.6 19.8 66.4 1.3 351 15.2 71.1 1.2 303 11.7 68.9 2.7
22 30.9 229 919 3.2 34.4 215 78.05 2.2 33.2 19.1 77.4 1.1 31 15.8 73.55 1.4
23 324 26.3 91.9 6.3 36.6 23.8 78.05 4.5 35.2 21 774 4.4 324 17.2 73.55 4.7
24 |
25 -
sheet 1 O] 4 3
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ANNAXURE B

: Jupyter GUI_DI‘ip_Repo-rt_versi:]n Last Checkpoint: Last Thursday at 4:00 PM  (autosaved) p Logout
File Edit Wiew Inzart Cel Kerns Widgets Help Trusted | Python 2 O
B+ |3 f B a|%| HRun B | C | W Code v =
In [2]: M 1  import tkinter as tk
2 from tkinter import ¥
3  from tkinter import ttk
4 import math
5  import tkinter.font as tkrFont
E
7 | LENGTH_FARM = 58
2 | WIDTH_FARM = BS
9 | SPACING L = 3
18 | SPACING B = 4
11 | Kp = ©.8
2 | Kc = 8.7
13 Ep = 7.7
14 W = B.68
15  Area_Farm = LENGTH_FARM * WIDTH_FARM
16  Area_Plant = SPACING_B ® SPACING_L
17 | ROW = round{WIDTH_FARM/SPACING_B)
18  if LENGTH_FARMESPACING_L == 8:
19 COLM = math.ceil (LENGTH_FARM/SPACING_L)}
28 | else:
21 COLM = math.ceil (LENGTH_FARM/SPACING_L) - 1
23 | ""'evapotranspiration:-'""
24  Eva = round{Ep * Kp * Kc,2)
25 | #gprint('Evapotranspiration:- X¥.2f mm/day '%Eva)
26
27 | # volume of water to be applied :- Area coverd by the plant * welting froction * Fvapotranspiration of crop
28 ¥V = round{Area_Flant * W * Eva,2)
29 | gprint('volume of water to be applied %.2f m~3'¥round{v))
E: ]
31 | #calculating the number of loterals.
32 Mo_l = cowM
22 MNo_l = round(No_ 1} * 2
34 | ""'MNos. of tree at each side of the submain'"'®
35  No_t = round(ROW)/2
36
37 | class Info():
38 global Eva
39 global v
2 glaobal Mo_l
41 global Wo_t
43 def __init_ (self,Em,Lat,SM,M,HW_Co,HW_Co_S,HW_Co_M):
45 self.Em = Em
4 self.Lat = Lat
47 self.sM = SM
43 self.m = M
45 self.Hi_Co = HW_Co
58 self.Hi_Co 5 = HW_Co 5
51 self.HW Co M = HW Co M
7
53 self.size_m = 35
o4 self.size_s = 48.5
55 self.size_ 1 = 38.5
56 self.To_s = self.size 1 sself.size_m +self.size s
57 self.Nos Em = @
5a self.Nos_Manifold = @
59
=] def calculation(self):
61 Qe = 3 * self.Em
2 irr_time = round{(v/Qe},2)
63 self.Mos Em = No 1 * Mo t * 3
&4 Ql = Ho & * Qe
B5 '*"'Determine the nos of manifolds''®
BE "''Assuming the pump 2.5 lit/he"''
67 FUMP = 2.5*E@%&8
68 x4 = PUMP/QL
&9
78 if x£ » Mo 1:
71 self.mos_Manifeld = 1
2 else:
73 self.Nos_Manifold = 2
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75 '''step 5t

76 m = 1.852

77 N1= 3 * Mo_t

78 F = 1/(m+e1) + 1/(2*N1) + math.sgri(pow(m,2)-1)}/(6*pow(N1,2})
79 k = 1.22 * pow(1e,12)

22 constant = k * F

21 ¥ = constant /pow(self.Lat,4.877)

a2 ¥y = Ql/3cee

23 ¥l = x¥pow(y,m)/pow(self.HW_Co,m)

24 Hl_lat = round(x1*self.size_1/100,4)

g5 Qlt = Q1 = No_l

g Tiigtep gt

a7 s = gl_t

28 N3 = No_1

29 F1 = 1/(m+1) + 1/(2*N3) + math.sgrit{pow{m,2)-1}/(e*pow(M3,2))

w

[r-JEY- Y- R Y- R R R -
W s mn bW e @

constantl = F1 * k

¥2 = constantl /pow(self.sM,4.877)
¥l = Qs/368@

¥3 = x2¥pow(yl,m}/pow{self.HW_Co_5,m)
HL_SM = round(x3®self.size_s/f1@@,4)
HL_In = H1_lat + HL_SM + 18

P_var = {HL_In -12 - Hl_lat)®188/HL_In
if P_var < 2@:
P_var_p = ' Pressure variance{{})} is less than 2@.sc, it is okay.'.format{round{P_var,3})
else:
188 P_var_p = ' Pressure variance{{}} is not less than 28.s0, it is not okay.'.fermat{round{P_var,3})
lel
182 "Ulstep 7'
183 constant2 = k
la4 x5 = constant2 /pow(self.M,4.877)
185 ¥2 = Qs/3688
186 x6 = x5*pow(y2,m}/pow(self.HW_Co_M,m)
187 HL_M = round(xe6*self.size_m/f1e8,4)
183
1e9 '''Total Dynamic Head'""
118 D = (Hl_lat + HL_SM + HL_M + 18)/18
111 D_head = Hl_lat + HL_SM + HL_M + 18 + 18 +1.28 + D
112 HP = round{D_head*Qs/{3600*8.60%75),4)
113 return [Ql,Qs,H]1_lat,HL_SM,HL_In,HL_#,round(D_head,3},HP,P_var_p,irr_time]
114
11c Aaf mrirafcald o 1 cm m mani_Caahs

'"'Total Dynamic Head'"'

D = (Hl_lat + HL_SM + HL_M + 1@)/18

D_head = HI_lat + HL_SM + HL_M + 18 + 18 +1.28 + D

HP = round{D_head*Qs/{2c8e+*a.88%75),4)

return [Ql,Qs,H1_lat,HL_SM,HL_In,HL_M,round(D_head,3),HP,P_var_p,irr_time]

def price(self,e,l,sm,m,mani=c@8):
Total_fit - self.Mos_Em + No_1%2 + 2 + 2 + 1
P_fit = 28 #it's contain price of valves of extenation Line connector at fittimg point
overall_fit = 1 #rupees per meter for Labour work
F_valve = 258
P_filter = 3508

51 = e¥self.Nos_Em + 1*No_l*self.size_l + sm¥*self.size_s + m*self.size_m + Total fit*P_fit + overall_fit* self."
51 = round(sl)

51 = s1 + sl*laflee #add 18% contigencies cost

return round(s1,18)

def write_data(x):
f = open('Result_data.txt',"a’,newline= "‘\rin' )}
f.write(x)
f.close()

window = Tk(}

& window.geometry( "408x388°)

window.title{'Drip Irrigation Design Application'})

window.configure(background = "#@fafef")

CF = tkFont.Font{family="Sitka Display", size=12,weight="bold'}#Berlin Sans FB Demi,AR JULIAN,5itka Display,Bookman Old
CF1 = tkFont.Fomt{family="AR JULIAN', s5ize=13)

CF2 = tkrFont.Font{family="AR JULIAN', size=12)

&vindow.wm_iconbitmap( 'Flameia-Rabbit-Xp-Documents.ico')

Label {window,text = 'Emitter (1/hr):-',background="#afafef', foreground="#3505CF ", font=CF).grid(row=2)

Label {window,text = 'Laterals {mm) '-',background="#8fafaf',foreground="#3505CF",font=CF).grid(row=1})

Label{window,text = 'Sub-main {mm):-",background='#efefef",foreground="#35C5CF ' ,font=CF}.grid{row=2)

Label {window,text = 'Main (mm) :-',background='#efefef',foreground="#35C5CF", font=CF).grid{row=3)

Label{window,text = 'Hazen-willams material constant(Lateral):-',background='#afefef',foreground="#35C5CF " ,font=CF).gric
Label{window,text = 'Price of Emitter (Rs.):-',background='#efefef',foreground="#35C5CF",font=CF).grid(row=2,column=3)
Label({window,text = 'Price of Laterals pipes (Rs.):-',background='#afefef',foreground="#35C5CF",font=CF).grid{ros=1,col

Label{window,text = 'Price of Sub-main pipes (Rs.):-',background='#efefef',foreground="#35C5CF",font=CF).grid{row=2,ccl




145  Label{window,text = 'Hazen-willams material constant(Lateral):-",background="#afefef',foreground="#35CSCF",font=CF).gri«

147 | Label{window,text = 'Price of Emitter (Rs.):-',background='#efafef',foreground="#35C5CF", font=CF).grid(row=2,column=3}

148 Label{window,text = 'Price of Laterals pipes (Rs.):-',background='s#efefef',foreground="#35C5CF",font=CF).grid{row=1,coll

142  Label{window,text = 'Price of Sub-main pipes (Rs.}:-',background='#efefef',foreground="#35C5CF",font=CF).grid(row=2,coll

158  Label{window,text = 'Frice of Main pipes (Rs.):-',background="#afefef",foreground="#35C5CF" ,font=CF)}.grid{row=3,column=:

151  Label{window,text = 'Hazen-willams material constant(sub-Main):-',background="'#afefef',foreground="#35C5CF",font=CF).gri

152  Label{window,text = 'Hazen-willams material constant(Main}:-',background="'safefaf", foreground="#35C5CF",font=CF).grid{r

153

154 el = tk.Entry{window,justify=CENTER,relief = FLAT,font=CF2)

155  e2 = tk.Entry{window,justify=CENTER,relief = FLAT,font=CF2)

156  e3 = tk.entry(window,justify=CENTER,relief = FLAT,font=CF2)

157  e4 = tk.entry(window,justify=CENTER,relief = FLAT,font=CF2)

158  e5 = tk.Entry{window,justify=CENTER,relief = FLAT,font=CF2)

152  e& = tk.Entry{window,justify=CENTER,relief = FLAT,font=CF2)

12  e7 = tk.entry(window,justify=CENTER,relief = FLAT,font=CF2)

161  e8 = tk.eEntry(window,justify=-CENTER,relief = FLAT,font=CF2)

162 &9 = tk.entry(window,justify=-CENTER,relief = FLAT,font=CF2)

153  ele = tk.Entry({window,justify=CENTER,relief = FLAT,font=CF2)

164  ell = tk.entry(window,justify=CENTER,relief = FLAT,font=CF2)

165

166  el.grid(row = @ ,coclumn = 1)

157 e2.grid(row = 1 ,coclumn = 1)

162  e3.grid{row = 2 ,cclumn = 1)

169 e4.grid({row = 3 ,column = 1)

178 e5.grid({row = 4 ,coclumn = 1)

171  eg.grid(row = @ ,coclumn = 4)

172 e7.grid{row = 1 ,cclumn = 4}

172 eg.grid{row = 2 ,cclumn = 4)

174  e9.grid(row = 3 ,coclumn = &)

175 | eld.grid{row = 5 ,column = 1)

176 | ell.grid(row = & ,column = 1)

177

178

179

128 | def display():

181 global Eva

182 global v

133

134 result = Info{int({el.get()),int{e2.get{)}),int(e3.get()),int(ed.get()),int{e5.get{)),int{ela.get() ), int(ell.get(}]})

185 X = result.calculation()

186 y = result.price(int{es.get()),int{e7.get()),int{es.get()},int{ea.get(}))

179

132 def display():

181 global Eva

182 global v

183

134 result = Info{int{el.get{)),int{e2.get{}},int(e3d.zet()),int(es.get(}),int{es.get{})),int{eln.get(}),int{a11.get{})}

185 ¥ = result.calculation()

186 y = result.price(int{ec.get()),int{e7.get()),int{e8.get(})),int{ev.get{}))

187 text_area = tk.Text{master=window,height = 15,width = 6@,bg = "#badadb’,font=CF1)#C5CAES

128 text_area.grid{column=8,row =3)

189 result = "\n Result[[{},{},{},{}] for price[{},{},{},{31] - ‘n "\

198 "1. Evapoctranspiration :- {} mm/day ‘n '\

191 '2. volume of water to be applied {} m*3 “n "\

192 "3. Irrigaticn time require :- {} hrs. m "\

193 '4, Total Discharge in one lateral pipe :- {} ‘W "\

194 's. Total Discharge in sub-Main pipe :-{} n "\

195 '6. Head loss in lateral pipe :-{}%n "\

196 ‘7. Head loss in sub-Main pipe :- {} n '\

197 's. Head loss at Inlet-section of sub-main pipe :- {}wn "\

198 '3, Head loss in main pipe :- {}Wm '\

199 '18. Total Dynamic Head :- {}\n "\

288 "11. Horse power require :- {}wn '\

281 "12. {3Wm "N

282 '13. overall Cost {without PUMP}:- {}\n'.format(int(el.get()),int{ez.get()),int{e3.get{}),int(e4.get()),in

283 write_data(result)

284 text_area.insert(tk.END,result)

285

286  buttonl = ttk.Button({window,text= 'Submit',command = display)

227  buttonl.grid{row = 7,column = 2}

283  mainlocp()

1 3

1: 1
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ANNAXURE C

Questions

Answers

Name of Farmer?

Maheshbhai D. Patel

Size of Farm?

3 vigha

What is name of crop?

Paddy, sugarcane (Now Paddy)

Season of the crop?

kharif crop

5. Time period of the crop? 4.5 to 5 months

6. Type of irrigation system used? Motor through ('3 phase line)
7. Which irrigation method use? Simple

8. Detail about irrigation system? Bore well

9. Type of Fertilizer and How much used? Urea, potash,sulphate, 12-32-16,
20-20-013
48 packets

10. Cost of the fertilizer? 30600 Rs

11. Cost of the seeds? 2700 Rs

12. Cost about labours in different works? 32000 rs

13. Cost of the electricity ? 10000 rs

14. Estimated Product? 6300 kg

15.

Estimate price and Profit of product?

25000 to 30000 profit
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Questions

Answers

1. Name of Farmer? Balubhai N. Mahida

2. Size of Farm? 2 vigha

3. What is name of crop? Sugarcane

4. Season of the crop? Yearly

5. Time period of the crop? 1 year

6. type of irrigation system used? Motor (3 phase)

7. Which irrigation method use? Furrow method

8. Detail about irrigation system? Bore well

9. Type of Fertilizer and How much used? Urea, potash, 20-10-10
40 packets

10. Cost of the fertilizer? 35000 rs

11. Cost of the seeds? 15000 rs

12. Cost about labours in different works? 10000 rs

13. Cost of the electricity ? 8000 rs

14. Estimated Product? 95 tones

15.

Estimate price and Profit of product?

3,00,000 rs and profit about 200000
rs
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Questions

Answers

1. Name of Farmer? Jayeshbhai N. Patel

2. Size of Farm? 1 vigha

3. What is name of crop? Mango

4. Season of the crop? Summer season

5. Time period of the crop? 1 year

6. Type of irrigation system used? Motor through

7. Which irrigation method use? Basin method

8. Detail about irrigation system? Bore well

9. Type of Fertilizer ? Sulphate, urea, n.p.k.(10 26 26)
10. Cost of the fertilizer? 12000

11. Cost of the seeds? 150 to 200 rs per plant
12. Cost about labours in different works? 8000 rs

13. Cost of the electricity ? -

14. Estimated Product? 8400 kg

15.

Estimate price and Profit of product?

Near 3 lakhs and profit 2.5 t02.7
lakhs
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