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Abstract
[bookmark: _Hlk220661369]This study on the physical factors affecting the growth of lotus in the lotus pond of Suksan Village , Khok Lo Subdistrict, Mueang District, Trang Province, aims to investigate the physical factors that influence lotus growth. A study of the quality of water at a temple in Kok Loh Subdistrict, Mueang District, Trang Province , found that: The average temperature in the pool is 28.37 ° C. The optimal temperature for lotus growth is between 15-35 ° C , while the average soil temperature is 30 ° C. The optimal temperature for lotus growth is between 21-32 ° C.  The average pH of the water is 7.0 ( neutral ) , which is within the ideal range. The ideal pH should be between 5.5 and 8.0 , allowing the lotus to absorb nutrients from the soil and water effectively for growth. The soil nutrient content ( NPK ) was found to be... Nitrogen levels were in the range of 7.33 mg/kg, and phosphorus levels were in the range of 8.66 mg/kg . Potassium levels were in the range of 23.66 mg/kg. The transparency value was 0.7 m , which is low but still within the standard range; it should be 0.3-0.6 m. This indicates a relatively high amount of suspended solids in the water. This high amount of suspended solids results in less light being able to penetrate into the water layer. This affects the photosynthesis process of underwater plants or other organisms that require light. The average humidity in the air is 46.2%, which is considered relatively low compared to the criteria for optimal lotus growth, which should be above 60%. The dissolved oxygen level of 2.5 ml/g indicates a certain level of oxygen, but this is below the standard range of 5-8 ml/g , which negatively impacts the ecosystem and physical water quality. In conclusion, physical factors definitely affect the growth of lotus, which is beneficial for the growth of this aquatic plant.
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Introduction
          Lotus ponds are important water sources for the people, both economically and for their livelihoods. Specifically, selling lotus flowers generates income for people in the community. In addition, lotus flowers are used in daily life and cultural activities. The growth of lotus depends on the water conditions and water quality in each area. If the water quality changes... This may affect the growth of the lotus plants. Aquatic ecosystem And the biodiversity of the living things within the lotus pond; most lotus ponds are natural freshwater sources. Water remains throughout the year, even during the dry season. Therefore, it is a water source that plays a vital role in the ecosystem and the survival of many species of living things. Water quality in lotus ponds is therefore an important factor that needs to be properly maintained. Because some water quality parameters cannot be observed with the naked eye. Scientific measurements are necessary to assess the true value of water resources. This research therefore aims to study the physical water quality of the lotus pond along with the biodiversity within the lotus pond. This information will be used to monitor potential impacts on the growth of lotus plants. And the aquatic ecosystem. It also provides a guideline for maintaining water quality in a balanced and suitable condition for the growth of lotus. This is important for people today. The researchers were therefore interested in studying the physical factors that affect the physical diversity in the lotus ponds of Suksan Village. Khok Lo District Trang Province To obtain information that can be used to conserve and develop community water resources sustainably.
Therefore, the research team is interested in studying the physical factors that affect the growth of lotus. In the lotus pond of Suan Suksan Village. Kok Lo Subdistrict mueang district Trang Province This information will serve as a basis for managing water quality in the future to maintain a pleasant aesthetic.


Objectives of the research
To study the physical factors that affect the growth of lotus. Luang Tambon Khok Lo, Amphoe Mueang, Trang Province
Scope of study
A study was conducted in the lotus pond area, Khok Lo Subdistrict, Mueang District, Trang Province.
Research questions​
Does water quality affect the growth of lotus plants?
Research hypothesis​
Physical factors affecting the growth of lotus.
Materials, equipment, and research methodology.
1. Transparency measuring plate (Secchi disk)
2. rubber gloves
3. Pencil / Pen
4. ruler
5. Clamp
6. Sensor thermometer
7. pH paper
8. Water sample bottle
9. [bookmark: _c7dx53yh2bx0]measuring tape
Methods of examination
The GLOBE measurement methodology.
· Principles of water quality testing.
· air measurement.
Defining the study points.
	Determine the distance in a straight line along the edge of the lotus pond, collecting 3 points along the marked line using coordinates from a mobile application. The location is the lotus pond in Khok Lo Subdistrict, Mueang District, Trang Province. Located at latitude 7.5119422 . and longitude 99.6125235

Research methodology 
1. Research preparation phase.
1) Identify the research question; choose a topic you wish to study.
2) To study, research, and gather knowledge and theories related to the research.
3) Define the educational objectives.
4) Determine sampling points within the study area.
2. Procedures for operation and data collection.
1) Create an operational plan.
2) Conduct a survey of the research area .
Water sampling.
1) Determine locations for water sampling and areas for surveying water sources.
2) Measure the temperature of the water and the temperature of the soil. By thermometer. For measuring temperature at a depth of 10 centimeters. Please wait 5 minutes. Read the value and then record the result.
3) Measure the value Determine the pH of the water using a pH meter and record the result.
4) NPK valuation is preparing soil samples to make them loose and friable. Insert into the soil mixed with water and wait 1-2 minutes. Then read the value. NPK on scale. 
5) Measure the transparency of water. by The Secchi disk was immersed in water at four different points . Twice at each point . Read the value and
Record the results.
6) ( DO) level by taking a sample of the collected water. Test it using an oxygen test kit. Read the values and record the results.
7) Digital Relative Humidity Hygrometer The relative humidity can be read directly from the meter.

Research results
Table 1: Geographic coordinates
	Nature trail
	Geographic coordinates

	
	Latitude (N)
	ongitude (E)

	Lotus Pond, Khok Lo Subdistrict, Mueang District, Trang Province
	7.5119422
	99. 6125235 


From Table 1, the geographical coordinates were used to study the lotus pond area in Khok Lo Subdistrict, Mueang District, Trang Province , with the Latitude (N) coordinate of 7.5119422. and Longitude (E) of 99.6125235 .  
Table 2 shows the water temperature in the studied area.
	Area where found
	Temperature ( °C )
	average

	
	1st time
	2nd time
	Third time
	

	Area 1
	29 
	30 
	30 
	29.07

	Area 2
	29 
	29 
	28 
	28.06

	Area 3
	28 
	28 
	28
	28


  	Table 2 shows the water temperatures. The water in the area around Wasuksant Village has an average temperature.
28.3°C

Table 3 shows the soil temperature in the water of the studied area.
	Area where found
	Temperature ( °C )
	average​

	
	1st time
	2nd time
	Third time
	

	Area 1
	30 
	30
	30
	30

	Area 2
	31 
	31
	31
	31 

	Area 3
	30 
	30
	30
	30


[bookmark: _Hlk220581333]	Table 3 shows the soil temperature in water. It was found that: The soil temperature in the water at Suan Bua Suksan has an average temperature of 30.33 °C.
  
Table 4 shows the pH values of the water in the studied area.
	Area where found
	1st time
	2nd time
	Third time
	average

	Area 1
	7.0
	7.0
	7.0
	7.0

	Area 2
	7.0
	7.0
	7.0
	7.0

	Area 3
	7.0
	7.0
	7.0
	7.0


  	Table 4 shows the pH values of the water studied. The average pH of the studied water source was 7, which is classified as slightly alkaline. This pH range indicates suitable conditions for the growth of lotus in the pond and does not cause any negative impact on the biodiversity in the lotus pond.

Table 5 shows the NPK values of the soil in the studied area.
	Area where found
	1st time
	2nd time
	Third time
	average

	Nitrogen (N)
	7 mg/kg
	8 mg/kg
	7 mg/kg
	7.33 mg/kg

	Phosphorus (P)
	9 mg/kg
	8 mg/kg
	9 mg/kg
	8.66 mg/kg

	Potassium (K)
	24 mg/kg
	23 mg/kg
	24 mg/kg
	23.66 mg/kg


[bookmark: _Hlk220661536]	From Table 5, the NPK values of the soil in the studied area showed that: The nitrogen level was in the range of 7.33 mg/kg , which should be in the range of 50-200 mg/kg, indicating that the nitrogen content is below the optimal level. The phosphorus level was in the range of 8.66 mg/kg, which should be in the range of 50-200 mg/kg, showing that the phosphorus content is below the optimal level. The potassium level was in the range of 23.66 mg/kg, which should be greater than 100 mg/kg or 10-40% of base saturation . The average NPK value was 13.21 , indicating that the potassium content is below the optimal level.

Table 6 shows the water transparency values in the studied area.
	Area where found
	1st time
	2nd time
	Third time
	average

	Area 1
	0.83 m
	0.60 m
	0.47 m
	0.63 m

	Area 2
	0.92 m
	0.73 m
	0.64 m
	0.76 m

	Area 3
	0.93 m
	0.66 m
	0.55 m
	0.71 m


  	 From Table 6, the water transparency values in the studied area showed that the lotus pond in Suksan Village had an average transparency value of 0.7m.

Table 7. Relative humidity values of the studied area.
	Area where found
	1st time
	2nd time
	Third time
	average

	Area 1
	46%
	46%
	46%
	46%

	Area 2
	45%
	45%
	46%
	45.3%

	Area 3
	46%
	47%
	48%
	47.3%


	From Table 7, the relative humidity of the water in the studied area was found to be as follows:
The relative humidity of the study area ranged from 45-48%. There are only slight differences that reflect...
This shows that the relative humidity in each area is above 40%, meaning ideal weather conditions; it is a suitable area.
The humidity is high, with an average relative humidity of 46.2 %.

Table 8. Dissolved Oxygen (DO) values.
	Area where found
	1st time
	2nd time
	Third time
	average

	Area 1
	2 ml/g
	2 ml/g
	2 ml/g
	2 ml/g

	Area 2
	2.5 ml/g
	2.5 ml/g
	2.5 ml/g
	2.5 ml/g

	Area 3
	3 ml/g
	3 ml/g
	3 ml/g
	3 ml/g


	From Table 8, the dissolved oxygen values of the studied area showed that:
Each point had distinctly different water quality levels, with area 3 having the best water quality, averaging 2.5 mL/l , which is below the standard.


Table 9. Physical water quality analysis.
	print
	Area 1
	Area 2
	Area 3
	
average( )

	Water temperature ( °C )
	29.07 
	28.06 
	28 
	28.3 

	Soil temperature ( °C )
	30
	3 1 
	30
	30.33

	pH value of water
	7.0
	7.0
	7.0
	7.0

	NPK values (ml / g)
	7.33
	8.66
	23.66
	13.21

	Transparency value (m)
	0.63
	0.76
	0.71
	0.7

	Relative humidity of the air ( % )
	46
	45.3
	47.3
	46.2

	Dissolved oxygen content (ml / g)
	2
	2.5
	3
	2.5


 
From Table 9, the physical analysis of water quality is presented. The water sources studied were found to have good water quality. There is an environment with suitable physical factors that affect the growth of lotus. The water sources studied had water and soil temperatures within suitable ranges. By measuring the value. The pH is neutral. fee The pH range mentioned indicates the optimal conditions for the growth of lotus in the pond. And it does not cause any negative impact on the physical factors affecting the growth of lotus. fee NPK is less suitable. Transparency level in a lotus pond. Its value is less than the depth of the water source. This indicates that the water has low transparency. The level of suspended solids is high. These characteristics are not conducive to the penetration of light into the water. The relative humidity varies only slightly, reflecting that relative humidity above 40% in each area indicates ideal weather conditions. It is an area with high humidity. Furthermore, the dissolved oxygen levels at each point showed significantly different water quality levels, with area 3 having the best water quality. This study investigated the physical factors affecting the growth of lotus in Khok Lo Subdistrict, Mueang District, Trang Province. It was found that... The average water temperature is 28.37 ° C . According to the standards for surface water quality in Category 3 water sources , the soil temperature has an average of 30.3 ° C. According to the standards for surface water quality in Category 3 water sources , this is considered to have a high temperature.  Water has a pH value. The average reading was 7 , indicating neutral water quality. The average NPK level was 13.21 mg / l , considered above the standard. The average transparency level was 2.17m , which meets the standard. The average humidity in the air is 46.2 % . This is considered quite low; the average dissolved oxygen ( DO) level is 2.5 mg / l . The oxygen levels are considered lower than standard, and the cloud cover is characterized by Cirrocumulus clouds. There's only one type and in small quantities; the sky is clear.

 Table 10 shows the amount of cloud cover. 
	Cloud types
	Area 1
	Area 2
	Area 3
	average

	Cirrocumulus
	5%
	0%
	0%
	5%


From Table 10, the cloud cover percentage shows that the amount of Cirro cumulus is low , resulting in relatively few clouds and a clear, bright sky.
Discuss the research findings.
	Geographic coordinates The study was conducted at the lotus pond area in Khok Lo sub-district.  mueang district Trang Province With coordinates. Latitude (N ) 7.5119422 and Longitude (E) at 99.6125235 Water temperature It was found that... The water in the Wasuksant village area has an average temperature of 28.3 ° C. This refers to the soil temperature within the water. It was found that... The soil temperature in the Happy Lotus Pond has an average temperature. 30.33 ° C, pH value of the water studied. It was found that... The water sources studied are valuable. The average pH is 7 This is classified as slightly alkaline water. fee The pH range mentioned indicates optimal conditions for lotus growth in the pond and does not cause negative impacts on the biodiversity of the lotus pond. fee NPK of soil in the studied area. It was found that... fee Nitrogen levels were in the range of 7.33 mg/kg , which should be within the acceptable range. 50-200 mg/kg , therefore it can be seen that the value The nitrogen level is lower than the optimal amount. fee Phosphorus is in the range... 8.66 mg/kg , which should be within the range... 50-200 mg/kg , therefore it can be seen that the value The amount of phosphorus is lower than the optimal level. and fee Potassium is in the range... 23.66 mg/kg , which should be higher. 100 mg/kg or 10-40% Of bass saturation And the average NPK value is... 13.21 Therefore, it can be seen that the value The potassium level was lower than the optimal amount for water transparency in the studied area. It was found that... The transparency of the lotus pond in Suksan Village has an average transparency value of 0.7m. The relative humidity of the water in the studied area was found to be in the range of 45-48% , with only slight differences, reflecting that the relative humidity in each area is higher than 40%. This refers to ideal weather conditions, characterized by high humidity with an average relative humidity of 46.2% and high dissolved oxygen levels in the studied area. Each point was found to have a different level of quality.
Clearly different in certain areas. 3. Has the best water quality, with an average value of... 2.5 ml/l , which is below the standard.











 Summary of research results.
From a study of the physical factors of the water source in the lotus pond of Suksan Village. It was found that... The average temperature in the pool is 28.37 ° C. The optimal temperature for lotus growth is between 15-35 ° C , while the average soil temperature is 30 ° C. The optimal temperature for lotus growth is between 21-32 ° C.  The average pH of the water is 7.0 ( neutral ) , which is within the ideal range; the ideal pH should be between 5.5-8.0. This allows the lotus to absorb nutrients from the soil and water effectively for growth. The nutrient fertility ( NPK ) levels in the soil were also found to be... Nitrogen levels were in the range of 7.33 mg/kg, and phosphorus levels were in the range of 8.66 mg/kg . Potassium levels were in the range of 23.66 mg/kg , which is considered high. The transparency value is 0.7 m , which is low but still within the standard range; it should be between 0.3-0.6 m. This indicates a relatively high amount of suspended solids in the water. This high amount of suspended solids results in less light being able to penetrate into the water layer. This affects the photosynthesis process of underwater plants or other organisms that require light. The average humidity in the air is 46.2%, which is considered relatively low compared to the criteria for optimal lotus growth, which should be above 60%. The dissolved oxygen level of 2.5 ml/g indicates a certain level of oxygen, but this is below the standard range of 5-8 ml/g , which negatively impacts the ecosystem and physical water quality. In conclusion, physical factors definitely affect the growth of lotus, and the environment presented is conducive to its growth.
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Logo description

I am a problem solver.
This research involved collecting data on water temperature. Soil temperature pH value , transparency value Relative humidity And transparency values. The results were then analyzed to determine that the water quality in the lotus pond is related to physical factors that promote and improve water quality.

I am a colleague.
This research was conducted through collaborative scientific research. The work involves collaborative planning. Fieldwork Field survey Collaborative data collection. And the interpretation of the data. Collaboration among team members helps improve data quality and fosters better teamwork skills. This results in research of a quality that can be shared and disseminated.

I make an impact.
This research studies water quality monitoring in lotus ponds to address water quality issues that may affect lotus plants. Lotus is important to the community and those who engage in the trade for income, and it also contributes to the preservation of Thai culture. This leads to questions about the water quality requirements for the growth of lotus plants, whether they should meet certain standards, or whether they may negatively impact the aquatic ecosystem and require improvement.

