
Spinach Leaf 
Decomposition



Question

My question is “How does the pH of water affect plant life?



Research pH is a scale that measures how acidic a 
substance is. The scale goes from 0 to fourteen. 
The higher a substance is on the scale, the less 
acidic it is, and vice versa. Acid rain is rain that is 
around a four or a five on the pH scale. Acid rain 
can create aluminum, which destroys plants and 
trees. It can also take nutrients out of the soil 
that trees need. Furthermore, acid rain can make 
trees and different kinds of plants weaker. When 
watering plants, the water should be neutral on 
the pH scale. If the pH of the water is below a 7, 
it is considered acidic for the plant. If it is above 
a 7, then it is considered basic or alkaline.



Hypothesis

If the pH of the water decreases, then the 
spinach leaves will wilt and become weaker.



Materials

● 5 spinach leaves    
● Lemon juice 
● Baking soda 
● Black coffee 
● Bleach 
● Distilled water 
● pH strips 
● Measuring utensils 

● 5 pipettes 
● Science notebook 
● Camera
●  5 containers with lid 
● 10 plastic cups 
● Plastic wrap 
● Rubber bands 
● Sharpie(for labeling)



Procedure

1. Get out materials
2. Label each plastic container with a sharpie.
3. Get out each container and measure five cups(1183 ml in each container) of distilled      

water.
4. Measure out two tablespoons(30 ml.) of lemon juice, black coffee, baking soda, and 

bleach. 
5. Put it in each container.
6. Stir each until evenly mixed.
7. Measure pH
8. Set out five spinach leaves.
9. Put pipettes into each designated plastic cup



Procedure

10. Put .50 ml of each substance on each plant leaf.
11. Put each of the leaves in a plastic cup and cover with plastic wrap. 
12. Leave them in a cool environment for 12 hours.
13. After 12 hours, record observations.
14. Add .50 ml to each again.
15. Let them sit in the plastic cups for another 12 hours.
16. Check them again and record observations.
17. Add .50 ml drops again.
18. Repeat steps 5-10 for 2-3 more days.



Results and Data
In my first trial, I discovered that the baking soda made the spinach 
leaf mushy and made it wilt the most. The other leaves didn’t look 
like they were affected at all. In my second trial, the baking soda leaf 
got mushier and the leftover liquid from the leaf had turned green. 
Again, the other leaves were not affected much. In my third trial, I 
rated the baking soda a three point five because it looked wilted and 
discolored, but not completely decomposed. The lemon juice leaves, 
bleach leaves, and black coffee leaves also looked like the color was 
only changing a bit. In my fourth and final trials, the baking soda and 
lemon juice leaves ranked the highest in my ratings. The baking soda 
was rated a four and the lemon juice was rated a three. 
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Data Table 

Leaf 
decomposition

TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4

Lemon juice leaf 1 1 2 3

Bleach leaf 1 1 1.5 2

Baking soda leaf 2 3 3.5 2.5

Black coffee 1 1 2.5 4

Distilled water 1 1 2 2.5

AVERAGE 
RATINGS-

Lemon 
juice leaf

Bleach 
leaf

Baking 
soda leaf

Black 
coffee 
leaf

Distilled 
water leaf

1.75 1.38 2.75 2.13 1.63



Graph



Conclusion

For this experiment, I tested how the pH of a substance affects plant life. In each of my trials, I 
added lemon juice, black coffee, bleach, baking soda, and distilled water mixtures to five spinach 
leaves. I put .5 milliliters of each substance onto each one. My hypothesis was, “If the pH of the 
water decreases, then the spinach leaves will wilt the most and become weaker.” I cannot accept 
this hypothesis because the data I found proved it wrong. To my surprise, I discovered that the 
baking soda(which had the highest pH) affected the spinach leaf the most. The substance that 
altered the spinach the least was the bleach. The baking soda affected the spinach the most 
because of the pH level. The pH level of the baking soda mixture was eight. I think this happened 
because when the pH of a substance is higher than a six, the leaf becomes more wilted and there 
is almost no iron for the leaf to consume. This experiment can be tested further by letting the 
spinach leaves sit out for longer periods of time before adding more of the liquids to see if that 
makes a difference in the leaves’ decomposition.
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