The Effect of Temperature on the Photosynthetic rate of the Cabomba Plant
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INTRODUCTION
Temperature seemed to effect the photosynthetic rate of the system we created in lab three and many researchers say this as well (Simpson et al 1986, 1994). Which leads one to the possible conclusion that temperature may have an effect on the photosynthetic rate of the Cabomba plant. 





















MATERIALS AND METHODS	
Lab Partner: Reeva Babbar


Materials:

· A tank
· Approximately 6 grams of Cabomba plants (3 grams each for 2 test tubes)
· Test tube rack
· Three glass test tubes
· Three stoppers
· Three pipettes
· Three syringes
· Blue water (as the indicator)
· Simulated pond water
· Thermometer 









Procedure:
Gather 3 test tubes and fill them with the pond water water, ensure that they are all filled to the same length. Insert approximately 3 grams of the Cabomba plant into 2 of the test tubes, these two test tubes are the experimental test tubes. The test tube without the plant is the control. Using the test tube holder, bring back the test tubes to your station. Place the test tubes in the tank and attach the thermometer to the side of the tank.  Attach all 3 stoppers to the test tubes. On each side of the stopper attach a syringe and a pipette. After this pull back the handle of the syringe that is attached to the stopper and ensure that it reads 0ml, repeat this for all three stoppers. To the pipette add one drop of the blue water, this will indicate whether or not photosynthesis is occurring. Ensure that you horizontally place the ends of the pipettes on the holder at the edge of the tank so the blue water doesn’t fall out. After all these steps are complete let the system stand for 16 minutes and record the pipette reading every two minutes. If the drop of blue water is not moving towards the end of the pipette, there is a leak in the system and you’ll need to reset the system. This portion of the experiment is treatment one (Room Temperature treatment). When this is complete fill the tank with warm water and then once again record the rates for 16 minutes at 2 minute intervals. This is treatment two (higher temperature treatment). 





RESULTS TEXT
[bookmark: _GoBack]Many trends existed throughout the data for this experiment. For both Treatment 1 (Normal Room Temperature) and Treatment 2 (Increased temperature) in the experiment 1 and 2 test tubes the photosynthetic rate seemed to increase as time went by. For Treatment 2 it seemed that the photosynthetic rate wasn’t increasing for the first few minutes but after about the 4th minute oxygen started to be produced at a quicker rate than Treatment 1. For Treatment 2 oxygen was being created more rapidly than for Treatment 1. In Treatment 1 the oxygen seemed to be created at a steadier pace. Unlike Treatment 1, one of the controls for Treatment 2 seemed to have an actual value for the amount oxygen being created. The SEM value of Treatment 1 (SEM: 0.272930) seemed to be lower than the SEM value of Treatment 2 (SEM: 0.391259). The photosynthetic rate for Treatment 2 (Photosynthetic Rate: 0.687872) was higher than the photosynthetic rate of Treatment 1 (Photosynthetic rate: 0.480331). 
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DISCUSSION 
From the information we have gathered in both Treatment one (room temperature) and Treatment two (higher temperature), we can see that temperature does have an effect on the photosynthetic rate of a plant. It is safe to assume this because Treatment 2, which was the higher temperature treatment had a higher photosynthetic rate (0.687872 O2 produced/gm/hr) than treatment one did, which had a photosynthetic rate of 0.480331 O2 produced/gm/hr. Looking at research others have done on aquatic plants light intensity also has a lot to do with the photosynthetic rate of a plant (Platt et al, 1980). So using this information, we can say that the photosynthetic rate becomes higher with higher temperatures. However if the temperature is far too high it could also damage the plant and the photosynthetic rate of it (Platt et al, 1980). Water temperature also plays a role in the photosynthetic rate of aquatic plants in that there are different temperature preferences among different species. This is also true for the Cabomba plant (Madsen and Adams, 1989). Since we poured warm water into the tank this may have affected the chemical reactions going on in the plants therefore speeding up the rate at which oxygen was being produced (Simpson et al 1986, 1994). Looking at the results and what some literary sources have to say, we can assume that our hypothesis about the photosynthetic rate of the Cabomba plant increasing with temperature is true.  Reason to believe that this is true is because both our data and literary sources regarding temperature and photosynthetic rate support this. 
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Treatment 1 (Room Temperature)

Group 1 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.1	0.2	0.3	0.4	0.5	0.6	0.65	0.8	Group 1 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.05	0.05	0.5	0.1	0.12	0.2	0.2	0.3	Group 1 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0	0	0	0	0	0	Group 2 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.1	0.1	0.2	0.2	0.3	0.4	0.4	0.5	Group 2 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.1	0.2	0.2	0.3	0.4	0.5	0.6	0.7	Group 2 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0	0	0	0	0	0	Group 3 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.1	0.2	0.2	0.25	0.3	0.35	0.4	0.45	Group 3 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.2	0.4	0.45	0.6	0.7	0.8	0.9	1	Group 3 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0	0	0	0	0	0	Group 4 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.2	0.3	0.4	0.4	0.4	0.4	0.6	0.8	Group 4 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.1	0.2	0.3	0.3	0.3	0.3	0.3	0.5	Group 4 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0	0	0	0	0	0	Group 5 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.1	0.2	0.2	0.2	0.2	0.2	0.2	0.3	Group 5 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0.5	0.6	0.6	0.6	0.7	0.8	0.9	1	Group 5 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0	0	0	0	0	0	Group 6 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0.12	0.14000000000000001	0.15	0.16	0.18	0.2	Group 6 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0.05	0.1	0.11	0.14000000000000001	0.15	0.17	0.19	Group 6 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.16600000000000001	0.2	0.23300000000000001	0.26600000000000001	0	0	0	0	0	0	0	0	Time Elapsed (in hours)


Cumulative Oxygen (mL)




Treatment 2 (Increased Temperature)

Group 1 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0.1	0.1	0.2	0.2	0.3	0.4	0.5	Group 1 Exp2 	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0.1	0.2	0.3	0.4	Group 1 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0	0	0	0	Group 2 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0.1	0.2	0.2	0.3	0.4	0.5	Group 2 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0.1	0.1	0.1	0.1	0.1	0.1	Group 2 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0	0	0	0	Group 3 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0.2	0.45	0.5	0.7	0.85	1	1.3	1.45	Group 3 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0.1	0.3	0.4	0.5	0.6	0.7	0.85	0.95	Group 3 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0	0	0	0	Group 4 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0.1	0.3	0.6	0.7	0.7	0.8	0.8	Group 4 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0.1	0.2	0.3	0.3	0.5	0.5	Group 4 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0	0	0	0	Group 5 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0.1	0.1	0.1	0.2	0.25	0.3	0.35	Group 5 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0.1	0.1	0.2	0.2	0.3	0.4	0.5	Group 5 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0	0	0	0	Group 6 Exp 1	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0.05	0.05	0.1	0.2	0.25	0.3	0.4	Group 6 Exp 2	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0.1	0.2	0.3	0.3	0.4	0.4	0.5	0.6	Group 6 Control	3.3000000000000002E-2	6.6000000000000003E-2	0.1	0.13300000000000001	0.1666	0.2	0.23330000000000001	0.2666	0	0	0	0	0	0	0	0	Time Elapsed (In Hours)


Cumulative Oxygen  (mL)





Photosynthetic Rate	Control 1	Control 2	Treatment 1	Treatment 2	1.1111111E-2	0.48033100000000001	0.68787200000000004	



