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Abstract

In India agriculture is the mainly uses the water, so that well planned usage of water in
agriculture is very much important. Nowadays in India severe shortage of water is developing and hence
becoming scarcity of water for agriculture. The main motive of the project is to conserve water with the
help of software that determines all the needs for the crop to grow. The initial site information such as
soil details, cultivation area, and water resources are collected. Additionally, a survey is made to get the
exact information on cultivated crops. With the data obtained using the software's namely CROPWAT
and CLIMWAT, the geographical details can be estimated. A station is chosen, and the rainfall data is
obtained. Referring to the values obtained from the station, the values are then inputted into the
CLIMWAT software. This provides the data regarding the climate and the site's rainfall. We now move to
the crop details and other parameters required with the climate and rainfall details being done. As we
have already visited the site, the soil samples were collected prior. Sieve analysis and jar tests were
conducted to determine the soil type and texture. After the determination of soil, the soil type is selected in
the CROPWAT model, and then the soil data is inputted. The crops mainly grown in that surroundings
were obtained by the survey made, and now this data is inputted into the CROPWAT software. This
extracts the details of the crop needs, such as the water required, the soil needed, and the time to sow and
harvest. The water source nearby the selected site is the Poondi reservoir, and the water requirement
data is inputted, and the water/ irrigation details are obtained. With this data, we know at what interval,
when, and how much water is needed for the crop to grow. Thus, with this information obtained, the
excessive use of water can be regulated, and water can be conserved. This is an excellent source of
knowledge for anyone new to agriculture.
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1. Introduction

India comes under countries which faces serious water scarcity. Agriculture being the back bone of Indian
economy and the country depends on agriculture which comprises around (81%) there is a huge demand for water in
the agricultural sector. For Indian agriculture it is very important to have a better understanding of the complicated
interactions between crops cultivation, climate and water. Food waste has become a habit for the people which has
put a strain on the economy and also damages our environment. Emissions of green- house gas increases due to the
food waste which will contributes the change in climate so it is essential to stop food loss and food waste. Food loss
means the portion of food we lost during harvest, till the retail level. Food waste means the part of the food that was
wasted by the retail level or consumer. To find the root causes for this problem we clearly distinct the two problems,
a problem for everyone from the farmers or the producers to Shop-owners and customers who can help till end. An
essential thing to produce the crops are food and water. Hence, using the 2-model software's such as CLIMWAT and
CROPWAT in the project we made an attempt to calculate the crop water requirements of main crops in various
agro-ecological zones. CROPWAT is to calculate the irrigation scheduling, crop water requirements and irrigation
supply to different types of crops. CLIMWAT gives to the stations at its database, monthly mean values for long-
term based on to Penman-Monteith method: monthly total and effective rainfall. mean daily minimum temperature,
mean daily maximum temperature, mean sunshine hours or solar radiation, mean relative humidity, mean wind
speed,
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The main objective of this project was, managing crops efficiently according to the different conditions of
weather, temperature and rainfall. This project is also done to find out water required for crops in different seasons
in a particular location.Effective water management means reducing wastage of water by calculating the water
necessary to the particular purpose and the water that was used for that purpose. Water conservation is different
from that of water efficiency. Water efficiency mainly focuses on reducing waste but not on restricting usage, and
also, we will get a particular data of the exact water we required and monthly, daily, dates of climate for that crop.
This gives bright future to the agriculture and also very useful for the growing up farmers. The procedure of
determining the amount of water required by the crops is critical. Farmers will save a lot of money, effort, and, most
critically, water resources by using this strategy. This water resource appears to be depleting with each passing year;
therefore, we can add the exact amount of water required by estimating how much water is required over the period
of crop growth. This also aids in the maintenance of a healthy soil moisture level that is rich in nutrients.

- '\,\/‘,nir

Fig 1 Poondi Dam
2. Experimental Investigation

COLLECTION OF SOIL SAMPLE
During the visit of the site, the soil samples were collected. The soil sample was then tested to determine
the soil's type and texture. Once these values are determined, the type of soil is selected from the list of available
soils present in the CROPWAT model software. An approximate amount of at least 6kg of soil was collected.

SIEVE ANAYLSIS

The first test that is done to determine the type and grade of soil is Sieve analysis. The sieve analysis is an
analytical or scientific method of determining the particle size distribution of the material. This technique involves
stacking of different sizes of sieves where the biggest sieve size is placed at the and the finest sieve size is placed
at the bottom. They are stacked below in a decreasing order of size. When the material is placed on the top sieve
and sifted, the discrete particles are collected in each sieve after rigorous shaking and finally passes through the
finest sieve. The sieves sizes that were used for the experiment are 300-micron, 600- micron, 150 -micron,
1.18mm ,4.75mm, 2.36mm, and pan.
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(grams) retains ve passing
(%) percenta (%)
ge retain
(%0)
1 4.75 mm 0 0 0 100
2 2.36 mm 175 8.98 8.98 91.77
3 1.18 mm 287 14.08 21.26 76.74
4 600 microns 198 11.76 29.02 68.98
5 300 microns 620 30.61 65.63 34.37
6 150 microns 398 40 97.03 8.97
7 Pan 176 8.97 100 0
= 1890 grams =100 %

PYCONOMETER TEST

After determining the type of soil, we need to find out the texture of soil in order input it into the
CROPWAT software. This test is done to find out the texture of the soil sample that was collected from the field.
To begin, an empty glass jar is required for this experiment. The next step is to add a soil sample to 1/3 of the jar.
Pour the vacant space in the jar with water, leaving a thin gap at the top for air. The jar is then aggressively shaken
until all of the soil and water are thoroughly combined. Then carefully lay the jar on the tray. Set a timer for 1
minute to see the sand layer form, which will be visible at the bottom of the jar due to it being the heavier particles.
Then after an hour, we can observe the formation of the silt layer. After 24 hours, we can observe the formation of
the clay texture layer too. By measuring the relative distance of these texture layers, we can find out the % sand, silt,
and clay, and using these values, we can input them into the soil pyramid chart to find out the texture of the soil.

Fig 3 Pyconometer Test

3. Analytical Investigation
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CLIMATIC AND RAINFALL DETAILS

Poondi is located in Tamil Nadu's Tiruvallur district. The Poondi lake, also known as the
SathyamoorthiSagar reservoir, is an important water source for Chennai. Poondi's climatic characteristics are
primarily tropical, with brutal summers with extremely high temperatures and considerable rainfall in the winter.The
climatic data like humidity, wind speed, sun hours, maximum temperature, and minimum temperature, has been
obtained by the Model Software known as CLIMWAT. This is a model software developed by FAO which is
helpful in obtaining the climatic and weather details of a particular area. CLIMWAT contains the databases of all the
available weather or meteorological stations for various countries. Firstly, the country is selected, and within the
country, we have to select the station of the site location or at least the station closest to the site location. By
selecting the MET- station, a weather file is created, and then we are supposed to save the file in a folder. While
selecting the weather/Ety option in the CROPWAT software, we can open up a weather detail file instead of
manually entering the data into the table. The weather data automatically loads up after clicking on the MET- station
details file.

4. Results & Discussions

Results show that for rice, crop evapotranspiration (ETc) varied from 0.68 mm to 6.83 mm the total crop
evapotranspiration is 1157.9mm and the water required for crop differs from 0.7mm to 31.3mm the total irrigation
requirement is 1300.2 mm for rice. Results show that for tomato, crop evapotranspiration (ETc) varied from 4.02
mm to 8.26 mm the total crop evapotranspiration is 941.9mm and the crop water requirement varied from 8.1mm to
68.1mm the total irrigation requirement is 751.8 mm for Tomato.

1500 Rice vs Tomato(CWR)
1000
500 I
0
Rice Tomato W total irrigation req (mm/dec)  (crops)

IRRIGATION SCHEDULING

Mm . . . .

(Mm) Irrigation scheduling rice vs tomato
2500

2066.8
2000
1500
10983 967 9 987.7

1000 806.44 768.8

500

0
Tomato Rice (Crops)
W total gross irrigation @ actual water use by crop Actual Irrigation Requirement

From the above graph, rice uses a lot more quantity of water than tomato. But the actual water needed by
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the crop is quite similar, but the gross irrigation value differs because when the rice is planted, the agricultural land
must be prepared correctly. The water is mixed with nutrients to enrich the soil and the water is also used for the
puddling process as well.

CROP SCHEME

It is a strategy in which crops are cultivated on specific farm plots for a certain length of time to maximize
agricultural yields while preserving soil fertility. As a result, the most lucrative use of resources, such as land, labor,
capital, and management, is linked to a cropping design.The following table shows the scheme result obtained for
both rice and tomato crop

) Scheme ey
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5. Conclusion

To conclude, the climatic data was verified successfully using CLIMWAT and then it was verified using the
CROPWAT. The total avg. Eto was found to be 5.56 mm/day. The rainfall data is also verified and inputted into the
CROPWAT software. The annual effective rainfall is found to be 483.5 mm. After the testing of the soil sample
which was collected from the site, the soil falls under the under category of well graded soil and texture of the soil is
confirmed as sandy loam type of soil. From the questionnaire survey, the crops that are selected for the project is
rice and tomato as they are the most commonly grown crops in that region. The initial planting date for both rice and
tomato are as 19-04-2022.The crop water requirement (CWR) for the rice crop is computed as 1300.2 mm/dec,
whereas for tomato it is found to be 751.8 mm/dec. The total gross irrigation for rice is very high when it is
compared to tomato. The total gross irrigation for tomato is 1098.3 mm and 2066.8 mm for rice. The cropping
pattern is selected and the scheming is also computed automatically with the help of the CROPWAT software.
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