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Introduction of the editors 

Plants are critical to other life on this planet because they form the basis of all food webs. Plants are 

autotrophic, creating their own food using water, carbon dioxide, and light through a process called 

photosynthesis. Some of the earliest fossils found have been aged at 3.8 billion years. These fossil deposits 

show evidence of photosynthesis, so plants, or the plant-like ancestors of plants, have lived on this planet 

longer that most other groups of organisms. 

 

Preface 

In the true spirit of experimental science, the 2
nd

 year students of the Scuola Secondaria di Primo Grado 

2019, have performed serious research moved by couriosity and sincere interest in the matter of 

investigation. All of them have contributed, each one with his/her individual skills, to the construction of this 

scientific Journal which condensates the most remarkable results achieved during this year. With the aim of 

worlwide scientific sharing, the work has been entirely conducted in English, the internationally approved 

science language. Therefore the entire project has been declinated into CLIL modality. Finally, all the 

experiments have been performed at the laboratories of Champagnat Institute of Genoa. 

 

Editorial board from the Science and Litterature Departments of Champagnat Institute of Genoa. 
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Plants: a short overview on research groups’ state-of-the-art  
 

Melitta Caropreso, Alessandro Castaldo, Tommaso Introini, Giulio Minetti 

 

Plants kingdom is made by organism that are: eucariotes, multicellulars and autotrophic.                                                   

Their principal organs are: roots, steam and leaves. 

 

 

 

Introduction 

Our goal is to examinate plants with conventional 

and acknowledged approaches that are: optical 

microscopy of the radical apparatus and the 

leaves, chlorophyll extraction and determination 

of the ph of the soil. 

We wrote this article by the contributions of 

Banchi et al. group for radical apparatus, of 

Barbagelata et al. group for the examination of the 

leaves, of Chiossi et al. group for chlorophyll 

extraction, of Matarelli et al. group for ph of the 

soil. 

We analyzed the radical apparatus of a plant 

extracted average they were 12 cm long. We 

wanted to analyze the leaf, se see through the 

microscope. 

We have studied chlorophyll photosynthesis.                                                 

We have analyzed the ph of the soil. 

 

 

 

We saw 4 roots, they were 20.5, 7.2, 10.5 and 7 

long. 

The root as seen in this image is divided into 4 

parts. 

We have noticed that the roots are fundamental 

for the plant: to feed itself, anchor to the ground 

and take extra substances. 

 

The leaves 

The leaves are used to transpire, breathe and do 

photosynthesis. 

 

 
 

 

Chlorophyll photosynthesis 

It is the process that transforms the raw sap into 

sap developed as shown in the schematics below: 
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The soil 

The most common pH of the soil for plants is 7.  
For a deeper analysis of the soil where our plants 

grew, we performed an experiment which has 

been explained in details by Mattarelli et al. 
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The soil: an experimental approach for pH determination  
 

Emilio Mattarelli, Ludovica Rattazzo, Marco Rogialli,  Celeste Soldà 

 

We show the determination of the pH of a soil at the base of some plants using litmus paper and soil 

stratification. Plants need soil to live. Soil can be basic or acid and this characteristic is important to know if 

you have to make plants grow because some plants need basic soil while other plants need acid soil. 

Soil has also different layers. 

 

 

Introduction 

Our experiment was meant to find out if the soil 

was basic or acid and study its stratification. To 

understand the ph and the stratification of the soil 

we picked up some soil from the ground under a 

calla plant and we brought it to the laboratory; we 

put it into a graduated cylinder full of water, we 

closed the cylinder and we shaked it. Then, by 

using a glass rod, we got some water with the soil 

in it and we put it on a litmus paper. We waited a 

few  seconds. The paper turned into a yellow – 

green colour so the soil was neutral; in fact  the 

calla lives in a neutral soil. For the stratification 

we left the shaked cylinder for some days in 

complete rest and the next week we went back to 

the laboratory to see what had happened. The soil 

had settled on the bottom of  the cylinder  but it 

looked stratified. We deduced that stratification is 

governed by weight: the heaviest the element, the 

lowest the lay. That was why on the bottom we 

found  pebbles. 

 

Results 
The pH of the soil is one of the most important 

element to know exactly the characteristics of a 

soil. Speaking of soil pH, however, our attention 

will focus on the chemical characteristics of the 

soil. The pH level directly influences the ability of 

plants to absorb the necessary nutrients.  The 

reaction measured with the pH allows us to 

choose the most suitable species for the 

environment and make any corrections or 

variations. 

We therefore understand better what the soil pH 

means and what are the practical implications for 

our organic crops. Before understanding how to 

correct the ph of the soil, let's see which is the soil 

preferred by the plants. In nature, plants have a 

specific predisposition to live and develop in 

different types of land.  There are some that live 

naturally on alkaline soils (anoxifile plants) and 

others on acid soils (oxifile plants). Already the 

observation of spontaneous flora can give useful 

indications on the chemical reaction of the soil. 

For example, the presence of plants such as sweet 

broom, tamarisks and licorice are indicative of 

alkaline soils. On the other hand, ferns, lupins, 

rhododendrons, heather and blueberries indicate 

soils with acid reaction; our plant, the calla, lives 

in a soil with a pH of 7; that is in neutral ground. 

The soil settled on the bottom of the cylinder but 

It looked stratified: 

- The lowest layer was the skeleton formed 

by pebbles and gravel 

- The second one was the big sand 

- Then there was the small sand 

- The fourth from te bottom was the silt 

- Then there was the clay 

- The second-last layer was liquid and it 

was pure water 

And on the top organic debris were floating. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 
Soils with a pH acid or between 5.4 and 5.9 are 

generally  not  very fertile. Besides acid  

conditions are not in favor of 

bacterial and fungal activity, essential organisms 

for the decompositions of organic 
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substances.  Elements such as calcium or magnesi

um are insoluble and therefore unusable by plants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods 
We went to the garden of our school where there 

are many types of plants. Among all we chose the 

calla. Soon after we went to our laboratory where 

we observed which layers make up the soil of the 

plants. At the beginning in the laboratory, teachers  

provided and explained a theoretical part 

(showing us also some images enlarged under the 

microscope of a leaf) to make us understand 

which experiment we were about to do with our 

plants. Soon after we started the experiment. The 

laboratory provided us with a glass graduated 

cylinder in which we inserted the earth obtained 

from the soil of the calla taken in the garden. We 

added water to it, we closed the cylinder with a lid 

and shook it. Later we used a pipette to extract a 

few drops of the compound we had obtained and 

placed it on a litmus paper, capable of measuring 

the ph of a soil.  We waited 2/3 days for 

sedimentation before noticing that several layers 

had formed in the cylinder.  

We have discovered in this way which layers 

composed  the soil of our plant and the pH 

(around 7.3) of the soil in which our calla sample 

grew. Finally, in literature we found how these are 

appropriate environmental conditions for this 

organism. 

 

Conclusions 
This work is about the soil and specifically about 

calla soil. 

The ph and the size of the different layers are an 

important information to know exactly what kind 

of plants you can grow in certain types of soil. 

 

Bibliography 
1:Laboratory of Champagnat Insitute for information 

and for the experiments. 

2:https://www.coltivazionebiologica.it/ph-del-

terreno/ 

3:http://www.ortosemplice.it/guide/ph-e-terreno/ 

4:https://www.google.com/url?sa=t&source=web&rct

=j&url=https://iaassassari.files.wordpress.com/2012/0

7/suolo-parte-vii.pdf&ved=2ahUKEwjEjbLt-

bPiAhXkMewKHdKQBT8QFjAVegQIBxAB&usg=AOvVa

w0Np3Y7J02V-vxoWsjJZOZ0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Letter 

https://www.coltivazionebiologica.it/ph-del-terreno/
https://www.coltivazionebiologica.it/ph-del-terreno/
http://www.ortosemplice.it/guide/ph-e-terreno/
https://www.google.com/url?sa=t&source=web&rct=j&url=https://iaassassari.files.wordpress.com/2012/07/suolo-parte-vii.pdf&ved=2ahUKEwjEjbLt-bPiAhXkMewKHdKQBT8QFjAVegQIBxAB&usg=AOvVaw0Np3Y7J02V-vxoWsjJZOZ0
https://www.google.com/url?sa=t&source=web&rct=j&url=https://iaassassari.files.wordpress.com/2012/07/suolo-parte-vii.pdf&ved=2ahUKEwjEjbLt-bPiAhXkMewKHdKQBT8QFjAVegQIBxAB&usg=AOvVaw0Np3Y7J02V-vxoWsjJZOZ0
https://www.google.com/url?sa=t&source=web&rct=j&url=https://iaassassari.files.wordpress.com/2012/07/suolo-parte-vii.pdf&ved=2ahUKEwjEjbLt-bPiAhXkMewKHdKQBT8QFjAVegQIBxAB&usg=AOvVaw0Np3Y7J02V-vxoWsjJZOZ0
https://www.google.com/url?sa=t&source=web&rct=j&url=https://iaassassari.files.wordpress.com/2012/07/suolo-parte-vii.pdf&ved=2ahUKEwjEjbLt-bPiAhXkMewKHdKQBT8QFjAVegQIBxAB&usg=AOvVaw0Np3Y7J02V-vxoWsjJZOZ0
https://www.google.com/url?sa=t&source=web&rct=j&url=https://iaassassari.files.wordpress.com/2012/07/suolo-parte-vii.pdf&ved=2ahUKEwjEjbLt-bPiAhXkMewKHdKQBT8QFjAVegQIBxAB&usg=AOvVaw0Np3Y7J02V-vxoWsjJZOZ0


 

 

5 
 

Journal of Macro and Microbiology 

Champagnat Publications 

 

Microscopic analysis on the root conductive tissue of a Aloe Barbadensis Miller 
 
Arianna Banchi, Simone Delorenzi, Giuliana Morello, Tommaso Tigani, Samuele Trenta 

 
The root is the organ by which the plant feeds, it is still in the ground and stores spare substances. A 

microscopic analysis is here shown in order to appreciate the conductive tissue of this unique 

absorbtion/storaging organ of plants. 

 

Introduction 
The root is the organ by means of which the plant 

feeds, it is still in the ground and stores spare 

substances. The root is divided into 3 zones: 

• absorption zone (rich of radical hairs)  

• accretion zone (where the plant grows) 

• apical zone (formed by cells reproducing, 

protected by the root cap) 

By sectoring a root trasversally we can find: 

• an epidermis tissue (which form the radical hairs 

and the radical cortex). 

• Endodermis (thin layer that controls absorption) 

• conductive tissue (it forms the central cylinder 

consisting of conductive vessels, woody vessels, 

cribrosi vases. 

 

 

Different types of root 

 

•Tak: Appearance of a cone with the apex facing 

downwards 

• Collated: in place of the tak, there are many 

roots. 

• Napiform: uncrossed body, used for the storage 

of nutrients. 

• Tuberosa: similar to collated, as small pockets 

for storage of nutrients. 

 

Results 

 

Macroscopic analysis 

● Lenght of the plant: 15,3 cm 

● Lenght of the root: 10,5 cm 

 

The name of the plant we found is Aloe Vera 

(Aloe Barbadensis Miller) 

● Level of PH: 7 

 

Maximum lenght: 35 cm 

For experimental limitations we only have one 

section of the plant. 

On average the height of the agave aloe is almost 

4 meters. Although it contains few leaves, they are 

very fleshy. On average the leaves  reach 1.5 m. 

 

Microscopic analysis 
We analyzed the root of the agave thanks to the 

microscope, a tool that allowed us to investigate 

our plant and more precisely the formation of our 

Letter 

Received: May, 30
th

 2019 

Revised: --- 

Published: June, 8
th

 2019 



 

 

6 
 

Journal of Macro and Microbiology 

Champagnat Publications 

root. From a direct comparison between the 

sampled microscope image and the schematic 

section of the root known from literature, we can 

recognize the conductive tissue in the inner part of 

the root. 

On the surface we could clearly detect droplets of 

water and veins. 

 

The root sample at the microscope  

Schematics of the transversal section of a root with his parts 

 

 

Methods 

 

The optical microscope 

The optical microscope is composed by: 

- Ocular; 

- door prism; 

- door objective rotating; 

- lens; 

- clip glass holder; 

- transfer table; 

- capacitor; 

- lamp; 

- stand; 

- preparation slide; 

- macromechanical screw; 

- micrometric screw; 

- table control; 

- condenser adjustment; 

In a nutshell the microscope we used is very 

complex and throughout history these tools have 

delevoped more and more helping the man. 

 

 

Slide preparation 

Preparing the slide: 

- Lare fully clean the slide 

- Prepare a piece of the object to be 

analyzing  

- Put the bit over the slide 

- Add a drop of water over the little place 

on the slide 

- Gently support of the object cover slide 

on the bit 

- To store the slide: brush the edges of the 

slide with clear and melt 

 

Bibliography 

- Google images 

- dictionary cambridge 

- scuolabiologia.com 
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Optical microscopy on a leaf sample: cell and stomata observation 
 

Nicolas Barbagelata, Luca Canepa, Francesco Pacciani, Giacomo Pario, Anna Pecchia 

 

The leaf is the organ that allows the plant to perform chlorophyll photosynthesis, breathe and breathe. We 

analysed both the macroscopic and the microscopic level of the organ we chose so as to understand its 

structure and specifically, by analysing the stomata, the differences between upper and lower page. 

 

Introduction 

The leaf is one of the three organs of the plant. 

It is formed by: 

- the lamina that is divided into upper and 

lower part; 

- the stalk has the function of sticking to the 

branch; 

- the ribs are divided into main and in turn 

are divided into other secondary ribs. 

At the microscopic level it is formed by: 

- the cuticle that has the function of 

protection; 

- upper epidermal tissue; 

- palisade mesophyll formed by 

chloroplasts; 

- lacunous fabric full of cavities to let air 

circulate; 

- cribrose and woody vases; 

- lower epidermal tissue where the stomata 

are found, which are holes and have the 

function of acquiring water or releasing it. 

 

Results 
In these images we can observe the leaf at a 

microscopic level.  We can differentiate the upper 

page from the lower one thanks to the stomata (in 

the image shown here), which are found on the 

lower page.  We also note that the chlorophyll is 

present in both pages but not in the whole leaf. In 

the images 1 and 2 (magnification 40X) we can 

see the first cells. 

 

 

 

 

 

  
 

  
 

 
  

 

 

Stomata 

 

 

1 

2 

3 

4 
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In the 3
rd

 image (10X) we can see the water on the 

plant and some cells. In the last image (80X) we 

can see the stomata. 

 

Methods 

 

Optical microscope 
 

 
 

Slide preparation 

 

To prepare a slide the following materials are 

needed: 

- 1 glass slide; 

- 1 glass cover; 

- 1 blade to cut the leaf; 

- 1 dropper; 

- water; 

- 1 leaf; 

- 1 pair of tweezers. 

 

The preparation steps are schematically 

represented below: 

 

 

 
 

 

 

 

 

 
 

 

 
Conclusion 
We succeeded in achieving our goal, that is, 

thanks to the observation of the leaf by optical 

microscopy, to recognize and clearly distinguish 

the lower page from the upper one of the leaf. 
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The clorophyll as natural light absorber: an experimental technique for its 

extraction 
 

Edoardo Chiossi, Luca Marci, Alessandro Oppezzo, Valentina Tioli 

 

Our work is about the extraction of chlorophyll: chlorophyll is a green pigment able to absorb sunlight 

allowing the plant to perform photosynthesis and is contained in the chloroplasts. Our aim was to be to 

extract the chlorophyll in order to identify it more specifically. Extracting the chlorophyll we saw through 

the microscope the molecules contained by the chlorophyll. Thanks to this experience we have been able to 

better understand the chlorophyll but also its specific functions. 

 

 

Introduction 
Chlorophyll has unique properties; it’s vital for 

the plant because it triggers the photosynthesis; 

the chlorophyll molecules are positioned and 

surrounded by complex proteins called 

photosystems that are enclosed in the thylakoids 

of the chloroplasts. It’s a green pigment present in 

the leaves able to absorb the luminous energy ant 

to allow the plants to realize the photosynthesis. 

Chlorophyll is green because it absorbs sunlight. 

All chlorophyll molecules are formed by a ring 

structure. It consists of an aromatic heterocyclic 

skeleton with a magnesium atom in the centre. 

The magnesium atoms surrounded by 4 nitrogen 

atoms, carbon atoms and a long structure of 

hydrocarbon. Chlorophyll is formed by the active 

site and a catalyst or enzyme is the portion of the 

molecule directly involved in the catalysis process 

and in the formation of the bonds with the 

reagents. 

 

Results 
in the container there is a crushed leaf together 

with alcohol, we then add gasoline the container 

and close the container with a test tube. Waiting 

for 10 minutes we see how those 2 liquids are 

divided: at the top of the container is located the 

gasoline in which the chlorophyll is dissolved 

instead below is the alcohol present in leaves plus 

substances. We took the container and we poured 

some liquid into a saucer and often waiting 15 

minutes the liquid turns into a solid gas. 

 

Methods 
chlorophyll extraction occurs in several steps:  

1) We cut the leaf and placed it in a container, we 

poured alcohol into the container through a mortar 

we crush the leaf. 

2)Into the container we placed a test tube with a 

stopper we put some water in the container and 

we put gasoline in it, we closed the container with 

tin foil. 

3)We waited for the container to pop, after a few 

minutes we saw that there were 2 liquids, inside 

the container: at the top we found gasoline in 

which the chlorophyll was dissolved instead 

below we found alcohol contained in the leaves. 

4) we poured little of the liquid contained in the 

container into a saucer and after a few minutes we 

noticed that the spilled liquid became solid. 

MICROSCOPY: to see the best chlorophyll we 

used a microscope with a lens at 20 and through it 

we noticed the chlorophyll molecules. The 

microscope is made up of: lens block also called 

table to focus images, the condenser that increases 

the brightness, the diaphragm which opens and 

closes, by the camera that records the captured 

images and finally the probe to observe. 

Instruments 
- leaves 

- mortar 

- ethyl alcohol 

- water 

- tin foil 

- knife 

- container 

- test tube 

- aviation fuel 

 

 

In the lower part of the leaf section, we can 

appreciate the palisade mesophyll, the richest site 

of clorophyll. 

 

Fig 1. Microscope image of the sampled leaf section. Some 

water droplets remained trapped on the sample. 
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