Practical I
Testing the effect of different wavelengths on photosynthesis using Geranium leaves 

Discussion.
Hypothesis.
· Blue, green and red wavelengths do not support photosynthesis. 
Predictions 
Pigment                                     prediction 
Green                                          positive
Blue                                             negative
Red                                              positive
Covered                                         negative
Open                                              positive

Green plants are autotrophs thus, they utilize sunlight to convert carbon and other compounds into sugars which is later stored in storage organs such as tubers fruits and seeds. In this practical the main aim was to evaluate the performance of red blue and green light and their effects on the process of photosynthesis. Plants exhibit pigments with different wavelengths to allow them maximize the process of light absorption. There are five known types of chlorophyll a, b, c d and bacteriochlorophyll; found in prokaryotes. Plants consists of mainly a and b which assist in the absorption of red and blue wavelengths as it can be seen on the electromagnetic spectrum on the practical. The results indicate that green, blue and foil covered experiment produced negative results on both control and the clear surface. Red wavelength and the uncovered leaf surface produced positive results showing that starch was present within the leaf. Red and blue are highly effective during the process of photosynthesis although the red wavelength is highly effective and absorbs the highest amount of light compared to others. From the hypothesis it can be proved that blue wavelength is the lowest followed by green and finally red. The results disapprove the hypothesis since it is evident that red and blue wavelengths are highly supportive during photosynthesis. These pigments are important especially during the light dependent reactions. 


Conclusion 
In conclusion for photosynthesis to occur the leaf surface must be well exposed to sunlight as a source of energy. Starch is the main component produced by photosynthesis; this was proved through the color change a positive test for starch.


Practical II 
To identify which pigment supports photosynthesis using coleus leaf
Hypothesis 
Green pigment is the least required pigment compared to other pigments during the process of photosynthesis. 



Discussion. 
Prediction 
Color                                         outcome presence or absence of starch
Green                                               present 
Purple                                            present
Pink                                              absent
White                                         absent 
According to the practical performed, the prediction aligned perfectly with the experiment outcome. Green and purple pigments were expected to give positive results while pink and white were expected to test negative. Green pigment is the most abundant pigment and the most effective especially containing chlorophyll a. the metal at the center is mostly magnesium, and it has a higher affinity to accept electrons and also donates an electron readily. Carotenoids assist in energy absorption as well, but most importantly they help get rid of excess sunlight which would otherwise destroy the process. Purple color can be classified as a form carotenoid and hence its positive reaction to the starch test. Mostly when we observe plants, we tend to see the green pigment, but in reality, the other pigments are present only that they are masked.
Conclusion
 In conclusion green pigment is the most abundant and crucial pigment during the process of photosynthesis. 
Practical III
Chromatography of photosynthetic pigments using a spinach 
Hypothesis.
The heaviest pigment will be absorbed faster that the lightest pigment.
Discussion.
Predictions 
Pigment                                                       color expected 
Beta carotene                                             orange 
Lutein                                                        yellow 
Chlorophyll a                                              green
Chlorophyll b                                             green 
After crushing the leaves, a green homogeneous mixture was collected this can be attributed to the higher content of chlorophyll a. combining the two solvents allows the experiment to be accurate in the readings. To justify the solubility the band that travelled the furthest were considered to be the most soluble. At the base all contents appeared green but after allowing the process to take place there appears distinct isolation of colors the arrangements are done in reference to the one which travelled the furthest to the least. Orange color is an indicator of beta carotene presence, yellow is an indicator of lutein/violaxanthin, grassy green the presence of chlorophyll a and olive green, the presence of chlorophyll b. the experiment proved that the heaviest pigment was found at the base while the lightest travelled the furthest.
 Relatively it can be observed that chlorophyll is much denser compared to carotenoids and anthocyanins. The closer the pigment to the baseline the heavier it considered to while those that travel the furthest toward the solvent front are the lightest. In this case chlorophyll a and b are the closest to the baseline while carotenoids and anthocyanins travelled the furthest. This can be attributed to the fact that both chlorophyll a and b contain Mg and Fe respectively as their central element compared to the other pigments. An RF value that is closer to 1 indicates that the pigment is highly soluble while a lower value indicates that pigment is less soluble. 
Conclusion
In conclusion the slowest pigment was green and it was the most abundant while the lightest was orange. Before creating the chromatogram, chat everything seemed similar until the separation took place.  
Practical IV 
Comparative absorbance of chlorophyll a and b, xanthophyll, and beta carotene 
Hypothesis 
The piment with the lowest absorbance is the most effective in process of photosynthesis 
Predictions 
Pigment                       lowest absorbance                                                      highest absorbance 
Chlorophyll a                 0.075:640nm                                                            0.37:400nm
Chlorophyll b                0.045:600nm                                                             0.30:420nm
Beta carotene                  0.002:720nm                                                            0.252:460nm
Xanthophyll                      0:680nm                                                                   0.7: 480nm
Discussion 
Every pigment is absorbed at a distinct wavelength and has different absorbance, although some visible light is not well absorbed by plant. According to the practical blue and red piments have the highest peaks of absorbance. Chlorophyll a and b are highly absorbed and hence they are the best candidates for photosynthesis. Beta carotene and xanthophyll are utilized in both directions, the assist in photosynthesis, while at the same time they can be used to block excess light. The characteristic of each pigment is according to its capability to reflect each distinctive light chlorophyll will reflect green light while carotenes will reflect other colors. Blue and red pigments show the highest absorbance in regard to this activity these pigments can be identified as the most abundant in photosynthetic plant. Chlorophyll a and b have a wavelength of 420 to 640nm, while beta carotene and xaanthophyll have a wavelength of 480 to 720nm. 
In conclusion the pigment with the highest absorbance is the most effective in the photosynthetic process as they can have a wide array of absorbency.   

General conclusions 
Photosynthesis is the primary source of energy; the whole process is dependent on light and the different pigments found in plants. Chlorophyll a and b are the most abundant of all the pigments. Due their high capability of absorbing and releasing electrons, on either end, energy is released which is used to split water atoms for them to combine with carbon and form the complex sugars required for survival. Carotenoids and anthocyanin perform double roles; they absorb light and they can reflect back excess light to maintain the optimum amount required. 


