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ABSTRACT

Research has shown that mapping plays a vital role in monitoring the soil and its irrigation in any given farmland. Geographic
Information Systems (GIS) are helpful in mapping the location of a particular land with crops. This study was conducted to assess the
type of soils and the best crops to be planted in a particular location. Soils are tested using soils analysis test to determine its nutrient
parameters such as pH level, Organic Matters (OM), Potassium (K) and Phosphorous (P). The crops to be planted in the location will
vary on the pH level of the soil, and results will be map in the crops mapping system. Crops Mapping System (CMS) is a mapping tool
that helps farmers and agriculturist to search crops planted in a specificarea. Based on the evaluation conducted, it shows that 62.5% of
the respondent’s responses are “Agree” which signifies that they agree on the overall functionalities of the system. The study
recommended that the developed crop mapping system would be implemented online using web-based system. Aside from that, the
developed user interface design of the prototype could also be enhanced using a multimedia software. Lastly, it will be implemented in

a mobile applications.
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INTRODUCTION

Soil plays a vital role in the development of the country’s
economy. Agricultural and farming industries depends upon the
soil, especially in the crops production. Rich in nutrient soils can
produce good productions of crops. Moreover, to produce high
productions, crops should be planted in an appropriate soil
nutrient. Crops are essential in our daily needs. People always
depend on it for<their shelter. It is also the way of earning an
income through selling it in the market. In the Philippines, the
Department of Agriculture is trying its best to supply the country
with the‘basic commadity. Aside from that, the department is also
monitoring the agricultural land of the country using Geographic
Information System (GIS) maps. GIS is very helpful in mapping
current -and future fluctuations in temperature, crops output,
precipitation, and more, according to Borneman (2014). By
mapping geographic and geological features of potential farmland,
farmers and agriculturists can work together to create more
efficient and effective farming techniques that could increase more
food production. In the local situation, some barangays in the
Municipality of Buug will be investigated because it is an
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agricultural land where crops are the primary sources of income.
On a sad note, some crops are being planted in the area that does
not suit to the soil nutrients just to gain earnings. In this regard, the
researchers intend to map the different types of crop to be planted
for a particular type of soil.

METHODOLOGY
Research Design

Research designs are procedures or guides that the
researchers should follow when analyzing, collecting, interpreting,
and reporting research output data (Creswell & Plano Clark, 2011).
The study was descriptive by nature specifically in gathering the
data but the approach used in analyzing the data is a mixed method.
Mixed method is a combination of qualitative and quantitative
approach (Creswell, 2013).
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Locale of the study

Buug is a third class municipality in the Province of
Zamboanga Sibugay, Philippines, which has a total population of
38,852 people. Buug within the Philippines is 7°44'N 123°04'E
with a total area of 134.06 km2 (51.76 sq mi) as shown in Figure
3. It politically subdivided into 27 barangays which are Agutayan,
Bagong Borbon, Basalem, Bawang, Bliss, Bulaan, Compostela,
Danlugan, Datu Panas, Del Monte, Guintoloan, Guitom, Guminta,
Labrador, Lantawan, Mabuhay, Maganay, Manlin, Muyo,
Pamintayan, Pling, Poblacion, Pulog, San Jose, Talairan,
Talamimi and Villacastor (MPDC Report, 2017).

Respondents of the Study

The respondents of this study are the farmers of the
barangays who own agricultural land.

Data Gathering Procedures and Instruments

The researchers make a formal consent to ask permission
to the owners in order to conduct the study. The interview was used
as a data gathering tool. The researchers gather some samples of
soil in the study areas and conduct an interview with the
landowners about the different common commodity crops planted
in the area. The soil sample will be sent in the Department of
Agriculture — Regional Soil Laboratory Management in
Zamboanga City to test the soils characteristics. Furthermore, the
researchers also interview the Soil and Crops Research
Management personnel of the Department of "Agriculture in
Zamboanga Sibugay Provincial Office to gather more insights on
soils and crops.

RESULTS

3.1 Types of Soil and its Characteristics

Four types of soil were being tested at the Regional Soils
Laboratory in Zamboanga City as shown in Table 3. The results
also recommend what crops will be planted in that particular soil
and lime or nutrient required for the crops as shown in Table 4.
Furthermore, Table 5 also presents the recommended fertilizer on
the particular crops being planted in the soil.

Table 3 Soil Analysis Results

Type of Soil K (ppm)
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OM P
pH (%)  (ppm
)
Loam and Clay Soil 5.4 1.3 98.6 400.0
Loam and Clay 2 1.1 15.8 90.0
Black, Sandy and 5.9 1.2 101. 195.0
Loam Soil 8 0.1 2 40.0
Red and Loam Soil 5.5 0.3
0
6.1
7

Table 4 Lime or Nutrient Requirements for the Crops

Nutrient
Requirements

Type of Soil Crops

Loam and Clay Soil ~ 120-0-0 Rice (Inbred)
Loam and Clay 80-0-7 Corn (OPV)
Black, Sandy ~and 0.14-0-0 Banana (TBP)

Loam Soil
Red and Loam Soil

0.040 - 0.080—-0.090 Rubber (TBP)

Table 5 Fertilizer Recommendation on the following Crops

Type of Recommendation

Crops

Rice Option 1 After 2nd harrowing - Incorporate 10-
20 bags Organic fertilizer (BASAL)

1st Application - Apply 2.5 bags Urea (46-0-0)
after the last harrowing.

2nd Application —Top dress with 1.5 bags Urea
(46-0-0) 10-14 days after transplanting.

3rd Application - Top dress with 1.25 bags Urea
(46-0-0) 20-25 days after transplanting.

Corn Option 1 @ Land Preparation - incorporate 10-20
bags Organic fertilizer.

1st Application - Apply 1.75 bags Urea (46-0-0)
and 0.25 bag Muriate of potash (0-0-60) 1n a
banc about 2" to the sides of and about 2" below
the seed during planting.

2nd Application — Side dress 1.75 bags Urea (46-
0-0) when plants are about four (4) weeks old or
when plants are knee high (12-18 high).
Banana Apply the fertilizer around the planting hole at 3-
4 inches below and to the side of the sucker.
Option 1 - Mix and apply 1 kilo of Urea (46-0-0)
with one-kilogram Organic fertilizer.
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Rubber Apply the fertilizer 3 inches below the roots and
5 inches to the side of the plants at planting time.
Option 1 - Mix 300 grams 14-14-14; 225 grams
Solophos (0-18-0) and 90 grams Muriate of
potash (0-0-60) Incorporate one kilogram
Organic Fertilizer

Option 2 - Mix 90 grams Urea (46-0-0); 450
grams Solophos (0-18-0) and 150 grams Muriate
of potash (0-0-60) with one kilogram Organic
Fertilizer.

3.2 Common Commodity Crops Grown in the Barangay and
Their pH Level

The researchers conducted an interview on the
landowners of the three (3) Barangays on the types of crops grown
in their areas. Summary of the crops is listed in Table 6.

Table 6 Types of Crops and Their Corresponding pH Level

Types of Crops pH Level

Rice 6.00 - 6.70
Corn 5.80 - 6.80
Rubber 6.00 — 7.00
Coconut 6.10—-7.00
Banana 4.50-5.20
Squash 5.50 - 7.00
Sweet potato 5.30-5.60
Cassava 5.78 - 6.00
Eggplant 5.50 - 6.50
Calamansi 2.00-2.50
Okra 6.50 — 7.50
Tomato 5.50 —7.50

Table 6 presents.the different types of crops in the study
area. It also presents that Tomato crops have the highest range of
pH level that is suitable be planted to the four soils sample’s pH.

3.3 Crops Mapping System (CMS)

The researchers used PHP Hypertext Preprocessor (PHP)
as the front-end and MySQL database as the back-end. Notepad++
was: the integrated development environment (IDE) used in the
system. Javascript (JS) and Cascading style sheet (CSS) programs
was also utilized by the researcher to make the prototype more
interactive and responsive. Wamp server was also used as
Database Management Systems (DBMS) to serve as a local server
of the system.
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Google API were also utilized in displaying the marker in
the location of the map. The system was tested and debugged
using a web browser such as Google Chrome and Mozilla Firefox.

3.3.1 System Features

The features of the best crops mapping system are the
following: (1) Home User Interface; (2) Search.Crops/Location;
(3) Soils User Interface; and (4) Crops User Interface. Each of
these features is discussed in the subsequent section.

Home User Interface

Figure 5 shows ‘the homepage of the system. The
homepage is an essential part of the system where it is the main
screen that users interact most.

BEST CROP MAPPING SYSTEM USING GEOGRAPHIC INFORMATION SYSTEM
Baug Zamboangs Sibuga

Figure 5 Home User Interface

Crops User Interface

Figure 6 shows the Crops User Interface. It will
automatically display the information of particular types of crop
specifically the PH Level.

BrsT Crors MACTING SYSTEM USING CEGGRATIIIC INIORMATION SYSTEad

Figure 6 Crops User Interface

Soils User Interface
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Figure 7 shows the Soils User Interface. It will display the
types of particular soil and the information.

Brsi CROP MAPPING SYSTEM USING GEOGRAP

Figure 7 Soils User Interface

Search Crops/Location User Interface

Figure 8 shows the Search Crops/Location User Interface.
It is a search button where the user can search the name of the crops
as well as the location which will automatically display the result
of different crops to be planted in a particular area.

i ¢ 8

Figure 8 Search Crops/Location User Interface
3.4 System Evaluation

Figure 9 shows the system evaluation. There were 30
respondents in the system evaluation.who were given a chance to
navigate the functionality of the system. Based on the evaluation
results, it shows that 62.5% of the respondent’s responses are
“Agree”. This signifies that the overall functionality of the system
is acceptable and useful.

Systerm Evaluation
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Figure 9 System Evaluation

3.5 System Architecture

Paper ID: AJAMR032021004

Figure 10 shows the system architecture used in the
system deployment. The system architecture was composed of the
database server, google server, web server and the client. The
system used an Apache web server that handles the request of the
client when they open a web page using hypertext transfer protocol
(HTTP). This server also supports the use of MYSQL databases
that manage the retrieving and storing of data every time the client
has a transaction.

The main server utilized an open source operating system
such as Linux platform because most of the offered services of the
system are also open source such as Google server. The client can
only connect to the server through web browsers.

Figure 10 System Architecture

4.1 Conclusions

The study was conducted at Barangay Maganay,
Barangay Pling and Barangay Datu Panas of Buug Zamboanga
Sibugay with a total of ten farmers who participated in the conduct
of the study. The farmers were given the chance to navigate the
developed crop mapping system. The crop mapping system has
been used to analyze farmland’s suitability for the growth and
production of some of the selected crops in the study area.

However, the information gathered were used as
indicators in the development of the crops mapping system using
GIS model.

Moreover, mapping plays a vital role in monitoring the
soil and its irrigation of any given farm land. The developed
system helps the farmer in increasing production, reducing cost,
and managing their land resources more efficiently.

On the other hand, respondents yielded the overall
functionality of the system.

4.2 Recommendations

Based on the findings and conclusion of this study, the
following recommendations were formulated:
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Replicate this study but may expand research locale to
include more farm lands.

The developed crop mapping system using GIS is
implemented online. Aside from that, the developed user
interface design of the prototype could be enhanced using
a multimedia software. Lastly, it will be implemented in

a mobile application.
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