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          How will the temperature of water affect a marigold flower's growth? I 
decided to investigate this problem because, one day when my mother 
poured her ice water out onto a plant it made me think. I thought, “would 
the cold water hurt or freeze the roots and stop the growth of the plant.  
Then hot water came into my mind, as well. If the water was to hot would it 
cause damage?

          The reason I thought this way was the fact that hot and /or cold water 
effects animals in different ways. Water that’s too cold may cause 
hypothermia, which is bad for an animal. If the water is too hot it may cause 
3rd degree burns which can actually kill animals. Therefore, I made my 
hypothesis based on these thoughts. I hypothesize that between cold, hot 
and room temperature water, room temperature water would have the most 
positive effect on plant growth, while hot and cold water would not help the 
plant grow as good.



Materials
12 Peat Pots

Garden Potting Soil

2 Packets of Marigolds

Grow lights, plant trays, plant stand

Toothpicks

Digital water Thermometer

Metal metric ruler

Clipboard and data sheets

3 water temperatures: 

The experiment took place in my bedroom 
where the environment was  controlled. 
Temperature, light, water amounts, watering 
days, etc. were all maintained at a constant rate 
and amount for all plants. 

***There are no harmful substances in my 
experiment, and there was no harm done to 
any organism, whatsoever, in my experiment. 
The plants involved either lived or died 
dependent on the effect of the three different 
water temperatures.

360F  /  200 C 750 F  /  240 C 1000 F  /  380 C
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          I made my hypothesis by comparing a marigold flower to a human, water too hot would burn the 
organism, and water too cold would freeze the organism, but with room temperature there are no real 
ways to harm an organism. I thought the same would apply to plants.
          Before I started my Project, I talked with my grandfather, who is a Professor of Biology at Eastern 
Arizona College. He informed me that one of the things he has his students do at the beginning of an 
experiment is to research the question to determine some background information. This would help me 
form my hypothesis. So I started by googling information about whether the temperature of water used for 
the plant would make a difference.
          One of the first useable statements I read was, “Water content and temperature are important soil 
physical factors for plant growth. Non-optimum levels of water and temperature conditions can strongly 
deter plant development, especially at the early stages of growth such as seed germination and emergence 
(D. Wang et al). Since my project will only last for about a month and a half, I thought this would be good to 
know because seed germination and early growth will be all that I will observe.



Background Information Continued

          I also found that roots are usually very sensitive to changes in water 
temperature because water that is too cold or too hot can damage the plants roots 
which could lead to the plants death.  “The optimum temperature for roots to 
absorb water and nutrients is around 68°F. At that temperature, the water in the 
substrate still contains a lot of oxygen, and it is also exactly the right temperature to 
trigger the pump mechanism in the roots.” (Cannatalk Issue 38)  In class I have 
learned that water and sunlight are needed to make energy for the plant to grow. 
This is called photosynthesis. A good temperature helps water get into the plant 
through the roots in the soil, so having a good water temperature is important to 
help the plant grow.

            Very low or high temperatures in the growth environment may be 
detrimental to various metabolic processes in plant tissues such as nutrient uptake, 
chlorophyll formation and photosynthesis (Taylor and Rowley, 1971). As you can see, 
there is a lot of stuff out there that suggests temperature does have an effect on 
plant growth. My experiment will test if my hypothesis is agrees with others.
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        Procedure
A step by step description of what I did for my experiment……

I gathered all the materials (soil, seeds, peat pots, and toothpicks).

12 pots were filled with the same amount and type of potting soil. 

We used toothpicks to dig 5 (1 cm deep) holes to plant the marigold 
seeds.

We gave a first watering of 150 ml of room temperature water to 
start the experiment.

There was three water temperatures of 100 degrees Fahrenheit, 74 
degrees Fahrenheit and 36 degrees Fahrenheit used once the plants 
showed green.

I decided to use marigolds because they are easy to take care of a 
fast to grow. 

I will have twelve pots and use each water temperature on 4 of the 
pots, every other watering day.

I added 150 ml of the testing water to each plant on watering days. 

I used a grow lamp on the plants at a rate of 12 hours light and 12 
hours dark.

As plants begin to grow, I measured them by height in millimeters 
immediately after each watering.

 I used the same pots, the same soil, the same seeds and species, 
the same water amount, the same exposure to light and dark, and 
the same time period for the experiment. Room temperature was 
consistent throughout at 72 degrees F, and the same measurement 
tool and procedure for obtaining height of the plant was used after 
each watering. Temperature was measured with a digital water 
thermometer. A microwave and ice cubes were used to make the 
different water temperatures.
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Step 1
Hypothesis formulated, 
procedure determined, 

materials gathered
Day 1

Step 2
Seeds were planted

Day 1

Step 3
Appropriate amounts and 

temperatures of water 
added

Day 1-40

Step 4
Data and measurements 

carefully gathered 
Day 1-40

Step 5
All data collected and 

analyzed, conclusions made 
based on the hypothesis, 

paper written, project 
complete
Day 40-45



Data Section
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Peat pots filled with 
potting soil

Marigold as the selected 
seed type

Using toothpick dig 1 
cm planting holes

Labeling the different 
temperature pots

Plant stand set-up 
with grow light

Measuring water 
temperature 

Watering plants Measuring plants height in 
millimeters 



Final Day: Visual Evidence of greater Plant Growth by 
room temperature water 
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Conclusion:
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          Another point my grandfather told me was to always repeat your hypothesis in the 
conclusion section because that’s what you are comparing your data to. I hypothesized 
that between cold, hot and room temperature water, room temperature water would 
have the most positive effect on plant growth, while hot and cold water would not help 
the plant grow as good.

         At the end of the 40 day experiment the plant growth for the room temperature 
water was a total of 26.5 mm. The total growth for the cold water was 13.25 mm. And 
the total growth for hot water was 14mm. With this data one can say that the room 
temperature water growth was twice as much as either the hot or cols water plants. 
This proves my hypothesis was correct by a landslide.
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