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Abstract 

 Environmental science research topic: Comparing the water quality in duckweed cultivation 

ponds with the addition of cow manure, photosynthetic microorganisms, and a mixture of 

photosynthetic microorganisms and cow manure. The objective is To Compare the water quality 

in duckweed cultivation ponds with the addition of photosynthetic microorganisms and cow 

manure; with the addition of cow manure; and with the addition of photosynthetic 

microorganisms. By proceeding as follows: Water quality and the growth of duckweed were 

monitored in all three ponds treated with cow manure and photosynthetic microorganisms, and the 

results were recorded. 
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Introduction 

Red duckweed (Azolla spp.) It is a small aquatic plant that is of great agricultural and environmental 

importance. Because it is a plant that can live on the surface of the water and grow quickly, the red 

duckweed has a special ability to fix nitrogen from the air. By living with the blue-green algae type 

Anabaena azollae, which lives inside the leaf cavity of the red duckweed. This dependent relationship 



allows red duckweed to increase the amount of nitrogen in the soil and water sources effectively. As 

a result, the Azolla is widely used in agriculture, such as being used as a fresh plant fertilizer in rice 

fields. Soil restoration and improving water quality cow dung is an organic material of natural origin 

and contains macronutrients such as nitrogen, phosphorus, and potassium, as well as micronutrients 

necessary for plant growth. When cow manure is fermented or dissolved in water, it will increase the 

amount of nutrients and promote the number of beneficial microorganisms in water sources. As a 

result, the aquatic ecosystem is more abundant. Photosynthetic microorganisms are a group of 

microorganisms that can use light energy to create food and live. It plays an important role in the 

decomposition of organic matter, reducing bad smell, reducing the amount of waste in water, and 

helping to balance the aquatic ecosystem to be suitable for various organisms. The use of 

photosynthetic microorganisms with cow dung may have a positive effect on water quality and red 

growth. Therefore, the research team is interested in studying the quality of water with the addition of 

photosynthetic microorganisms and cow dung to see how it affects the growth of red duckweed. To 

using the information obtained as a guideline for improving and preserving water quality sustainably, 

including being able to apply the benefits of Azolla cultivation and conservation agriculture in the 

future 

  

Research question 

 1. Compare the water quality in duckweed cultivation ponds with the addition of cow 

manure, photosynthetic microorganisms, and a mixture of photosynthetic organisms and cow 

manure. Is there a difference? 

 Research hypothesis 

1. Compare the water quality in duckweed cultivation ponds with different additions of cow 

manure, photosynthetic microorganisms, and a mixture of photosynthetic organisms and cow 

manure. 



Related variables Independent variable: A pond for cultivating duckweed supplemented with 

photosynthetic microorganisms and cow manure a pond with cow manure a pond with photosynthetic 

microorganisms. 

Dependent variable: Water quality 

Control variables: Equipment used for measurement, time taken for measurement, and 

method of measurement. 

Materials, equipment, and research methodology. 

1. Materials and equipment 

1.1 Dissolved Oxygen (DO) Test Kit 

1.2 Thermometer 

1.3 Universal indicator  

1.4 Turbidity tube 

1.5 Beaker 

1.6 Cow dung 

1.7 Photosynthetic microorganisms 

1.8 Azolla (Red Duckweed) (Mosquito fern) 

The GLOBE measurement principle. 

1) Hydrosphere: The main method of measuring water. 

Define study points. 

Wichienmatu School has geographical coordinates of latitude 7.50437 and longitude 99.62847. 

 



2. Research methodology. 

 Water quality was measured using the GLOBE method, studying water temperature, pH, 
transparency, and dissolved oxygen levels. 
1. Three sampling points were designated: 1) in a duckweed pond treated with cow manure and 
photosynthetic microorganisms, 2) in a duckweed pond treated with cow manure, and 3) in a 
duckweed pond treated with photosynthetic microorganisms. Samples were collected from all three 
ponds. 
2. Measure the water temperature by immersing the thermometer approximately 10 centimeters deep 
in the water for about 3-5 minutes. Read the thermometer at eye level, ensuring the thermometer bulb 
remains submerged. Immerse the thermometer for another minute for the second and third 
measurements, switching who is reading the temperature. The unit of measurement is degrees 
Celsius (°C). Perform a total of three measurements. 
3. Measure the pH of the water. Rinse the sample bottles three times and collect water samples from 
all three wells. Dip the Universal indicator strip into the water sample for 1-2 seconds, wait for the 
color to change, and then compare the color to the standard color chart. Read the pH value. Repeat 
this measurement three times. 
4. Measure the transparency of the water. Scoop water from the surface and slowly pour it into the 
transparency measuring tube. Observe the bottom of the tube to see if you can still see the black and 
white areas on the plate. If you still see black and white areas, continue pouring until you can no 
longer see any black and white areas. While pouring, slowly rotate the tube to observe if you can still 
see the black and white areas. Read the transparency value in centimeters. Repeat the measurement 
two more times (using a different person each time) using a fresh water sample. Caution: The 
measurement should be taken in a shaded area. If shade is not available, use an umbrella to shield 
the area from the sun. The difference in the three measurements should not exceed 10 centimeters. 
5. Measure the dissolved oxygen content in the water. Rinse the sample bottle with the sample water 
three times before collecting the sample. To collect the water, immerse the sample bottle completely 
under water and close the lid underwater. If gas bubbles appear when the bottle is inverted, pour out 
the water and begin collecting samples again. Store the water immediately and perform the test within 



2 hours. Perform a total of 3 tests. The average value should be within the range specified by the test 
kit 
3. Data analysis. 
 1. Analyze water quality, including water temperature, pH, turbidity, and dissolved oxygen, 
by using mean and standard deviation. 

2. Compare the water quality of the 3 ponds, with the first pond being a red duckweed 
pond with cow dung and photosynthetic microorganisms. Pond 2: Red duckweed(Azolla) pond 
with only cow manure. Pond 3: Red duckweed(Azolla) that contains only photosynthetic 
microorganisms. Using the mean and standard deviation. 
Research results 
Based on the study on...Compare the water quality in duckweed cultivation ponds with the addition of 

cow manure, photosynthetic microorganisms, and a mixture of photosynthetic microorganisms and cow 

manure, as follows: 

1. A study on water temperature measurement. 

The results of a comparative study of the average water temperature between ponds containing 
duckweed mixed with cow manure and microorganisms. 

 

 

 

 

 

The first time Cow manure and 
photosynthetic 

microorganisms (°C) 

Cow manure (°C) Photosynthetic 
microorganisms (°C) 

1 30 31 32 

2 30 29 31 

3 29 30 31 

average 29.67 30 31.33                                           
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2. A study on measuring the acidity and alkalinity of water. 

Table 2This shows a comparison of the pH values of water in a pond containing duckweed mixed 

with cow manure and microorganisms. 

The first time Cow dung and 
photosynthetic 

microorganisms 

cow dung Photosynthetic 
microorganisms 

1 7 7 7 
2 7 6 7 
3 6 6 6 

average 6.67 6.33 6.67 
The results of a study comparing the average pH of water in duckweed ponds containing cow 

manure and microorganisms. 
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3. A study on measuring water transparency. 

Table 3: This shows a comparison of water transparency between water in a duckweed pond 

containing a mixture of cow manure and microorganisms. 

The first time Cow dung and 
photosynthetic 

microorganisms 

cow dung Photosynthetic 
microorganisms 

1 45.6 35 24 
2 54.3 42.9 32.6 
3 62.5 52.5 40.5 

average 54.13 43.47 32.37 
The results of a comparative study of the average water transparency values between water in 

duckweed ponds containing cow manure and microorganisms. 
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4. A study on measuring dissolved oxygen in water. 

Table 4. This shows a comparison of the oxygen content of water in a pond containing a mixture of 

cow manure and microorganisms. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first time Roun
d 1 

Cow dung and 
photosynthetic 

microorganisms 

cow dung Photosynthetic 
microorganism

s 

1 1 3.0 4.5 4.5 
2 3.5 3.5 5.0 
3 3.5 3.5 5.0 

2 1 4.0 4.0 3.5 
2 5 4.0 3.0 
3 3.5 4.5 3.0 

3 1 4.0 3.5 4.0 
2 3.0 4.0 4.5 
3 4.5 3.0 4.0 

average           3.78 3.83 4.1 
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Conclusion 

According to a study of the water quality of red duckweed with the addition of cow manure. 

Replenishment of photosynthetic microorganisms Adding photosynthetic microorganisms mixed 

with cow manure In Wichian Matu School, it was found that the temperature of the water The 

acidity of the water, the transparency of the water, and the amount of dissolved oxygen in the 

water are different. 

Discussion of the results of the study 

It was found that the water quality in the Red Duckweed pond was filled with photosynthetic 

microorganisms. There is a better average water quality in the red duckweed pond that is filled 

with cow dung and photosynthetic microorganisms mixed with cow manure. The reason why 

the red duckweed pond filled with photosynthetic microorganisms is of the best quality is that 

the photosynthetic microorganisms improve the water without increasing the waste burden. 

While cow manure is a source of waste, although it is useful, if it is not well controlled, it will 

deteriorate the quality of water. 
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