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The Joy of (Plant) Sex 
 
Overview   
 Students germinate pollen tubes on onion epidermis, mimicking what occurs after pollen 
comes in contact with the stigma. 
 
Introduction 
 We may not always think about it as such, but plants undergo sexual reproduction. They 
have sperm and egg cells, and the union of the two forms a zygote, the beginning of the next 
generation. In flowering plants, the sperms cells are contained in the pollen grain. The egg cells 
are in the ovary.  
 For many plants, pollination is an important step towards sexual reproduction. 
Pollination is the transport of pollen from the anther of a flower to the stigma of (usually 
another) flower. Pollen is produced on the anther. Pollen is brought from one flower to another 
by wind, insects, birds, or other such vectors. Once pollen lands on the stigma of a flower, 
pollination is complete. However, sexual reproduction has yet to take place. Thus, there is a 
difference between pollination and fertilization, the union of egg and sperm. To complete 
reproduction, the sperm cells in the pollen grain must be transported down the style and brought 
to the egg cell within the ovary. This is the job of the tube cell, another part of the pollen grain. 
The tube cell expands (it doesn’t divide) with the sperm cells held at its tip. It expands down the 
full length of the style (sometimes quite a distance: the long tassels on ears of corn are styles) 
until it reaches the opening of the ovary, and deposits the sperm cells at the egg, or ovule. 
Fertilization has occurred when one sperm cell unites with one egg cell.  
 We may be somewhat aware of pollination because we can see elements of the process. 
We are familiar with pollen as it can be the cause of allergies, and sometimes we even see it 
dusting our cars in the spring if we park under certain tress. Furthermore, we may have witnessed 
pollination in action if we’ve seen bees or hummingbird flitting from one flower to another. Yet 
for many of us, fertilization (“plant sex”) is rather abstract, as it usually remains invisible to us. 
In this lab, we can encourage and observe the growth of pollen tubes, an important and often 
hidden step towards fertilization.  
 
 
 
 
 
 
 
 
 
 
 
 
 



Motivation 
Do plants have sex? If your answer is yes, then how? If your answer is no, then how do 

they procreate?  
 
Objectives 
Upon completion of this lab, students should be able to  
1. Contrast pollination and fertilization. 
2. Identify the location of sperm and egg cells in flowering plants.  
3. Identify the location of the zygote in flowering plants. 
4. Identify the function and location of the stigma, style, anther, and ovary in flowering plants.  
5. Visually identify pollen tubes and explain their function and formation. 
 
Materials
• Onion (a couple should be sufficient) 
• Pollen variety (sweet pea, ranunculus, 

oxalis) 
• Razor blades 
• Small plastic containers (like 

Tupperware) 

• Forceps  
• Glass slides 
• Microscopes 
• Sharpie 
• Cover slips (optional)

 
Associated California State Biology Standards 
1a. Students know new combinations of alleles may be generated in a zygote through the fusion 

of male and female gametes (fertilization).  
 
Procedure 
1. Collect “ripe” anthers from a variety of flowers; this may be done before class. Alternatively, 

a bouquet of flowers from the materials list may be provided for the class and students can 
collect their own anthers for their groups. Give 1-2 “ripe” anthers to each group of students. 
To begin, have each individual group use only one type of pollen, but different groups may 
test different types. 

2. Before lab line 3-4 resealable containers (like Tupperware sandwich boxes) with moist paper 
towels. There should be enough for each group in the class to place at least one slide inside 
on the towels. At the end of the day, you should re-moisten the paper towels so they don’t 
dry out overnight. 

3. Cut the top and bottom off of a couple of onions. For each, make an incision a few 
millimeters deep from the top of the onion along down to the bottom. Next, make a second 
incision in the same manner 15mm from the middle of the first. In this way, you will be able 
to remove a strip that is15mm-wide at the middle. Continue making similar sections for the 
circumference of the onion. Give each group one of these sections. The onion is the growing 
medium for the pollen. 

4. Groups should prepare their slides by labeling each with the date, time, and name of the 
flower from which they will collect pollen. Groups should prepare at least one slide each, but 
can do more as space and materials allow.  

5. Each group should take a piece of the onion from the inside (concave part) of the section. 
The strips come off easier if they are started at the edge by scratching with a knife or 
fingernail.  



6. Groups should prepare a microscope slide by breathing on it to make it moist. The onion strip 
will go on top of the moisture.  

7. Have students place the onion strip on the microscope slide with the side that was towards 
the outside of the onion facing up. The students should try to gently flatten a smooth section 
of the onion against the slide.  

8. Next, the groups have to transfer pollen onto the onion. To do this, they can gently “paint” 
the smooth, flat area of the onion skin with the anthers they have been provided.  

9. Instruct the students to then view the slide under a low power objective of the microscope. 
They should make sure they have transferred pollen grains to the onion. If not, they should 
repeat step 8.  

10. When the group has successfully transferred grains of pollen to the onion, they should place 
their slides in the containers lined with paper towels and place the lid on when everybody is 
done. This keeps the slides moist so they won’t dry out. 

11. The pollen tubes should now start growing. The rate can vary depending on the type of plant 
and other factors, but growth can start in less than one hour for some flowers. It might be 
most convenient for the students to check the progress 24 hours later, but if possible, they 
should check additional times in between.  

12. When the students observe the pollen grains and pollen tubes, they should experiment with 
different magnifications. They should sketch and describe what they observe each time, 
noting in particular the time, magnification, percent “germination,” and changes since the last 
observation. If the slides are going to remain on the microscope for extending periods of 
time, the students should place a coverslip over the pollen to prevent the sample from drying 
out. 

13. After the final observation, each group should estimate the percent germination of pollen 
grains for their flower. The class can compile and compare results.  

 
Evaluation 
The following questions are listed under the Analysis section of the student handout and maybe 
used as part of a report, class discussion, or assessment.  
1. Contrast pollination and fertilization. 
2. Describe the function of the pollen tube. 
3. How does the pollen tube contribute to fertilization? 
4. Create a graph showing the percent germination for the variety of flowers tested in class. 
5. Why do you think some pollen grains didn’t germinate when other grains from the same 

flower did? Why do you think that some flowers had pollen that germinated while other 
flowers had no pollen tube formation? 

 
Extension Activities 
1. If your microscope’s ocular has a ruler included, it may be possible to estimate the growth 

rate of the pollen tubes However, in this case the students must be sure to make their 
observations at the same magnification each time.  

2. The class can develop a system to score germination and find the flower with the best 
germination. The system might be a code in which 1 equals 100% germination, 2 equals 90-
99%, 3 equals 80-89%, etc. They might try repetition of the project with the highest-ranking 
flower, studying any differences based on time of day, stage of development, time of year, 
etc. 



 
Test Preparation: 
1. Stigma:_______ as anther:filament? 

(A) ovary 
(B) pistil 
(C) style 
(D) stamen 

 
2. The union of egg and sperm results in what? 

(A) An ovule 
(B) A zygote 
(C) A tube cell 
(D) A pollen grain 
(E) An ovary 

 
3. Pollination is best described as 

(A) the transport of pollen from anther to stigma. 
(B) the union of egg and sperm. 
(C) analogous to fertilization. 
(D) the movement of the pollen tube down the style. 

 



Name:______________________________ 
 

Student Sheet: The Joy of (Plant) Sex 
 
Procedure 
1. Your group will be provided with a flower. Carefully remove the stamen from the flower and 

set aside for a moment. 
2. Prepare your group’s slide by labeling it with the date, time, and name of your group’s 

flower.  
3. Obtain a section of onion. It will be the growing medium for your pollen grains. Carefully 

strip a piece of the onion from the inside (concave part) of the section. The strips come off 
easier if they are started at the edge by scratching with a knife or fingernail.  

4. Further prepare your microscope slide by breathing on it to make it moist. The onion strip 
will go on top of the moisture.  

5. Place the onion strip on the microscope slide with the side that was towards the outside of 
the onion facing up. Gently flatten a smooth section of the onion against the slide.  

6. Next, your group will need to transfer pollen onto the onion. To do this, gently “paint” the 
smooth, flat area of the onion skin with the anthers from the stamens you have collected.  

7. View the slide under a low power objective of a microscope. Make sure they you have 
transferred pollen grains to the onion. If not, repeat step 6.  

8. When your group has successfully transferred grains of pollen to the onion, place your slide 
in a container lined with paper towels and place the lid on when everybody is done. This 
keeps the slides moist so they won’t dry out. 

9. The pollen tubes should now start growing. The rate can vary depending on the type of plant 
and other factors, but growth can start in less than one hour for some flowers. Check the 
progress of your pollen grains periodically. 

10. As you observe the pollen grains and pollen tubes, experiment with different magnifications. 
Sketch and describe what you observe each time, noting in particular the time, magnification, 
percent “germination,” and changes since the last observation. If the slides are going to 
remain on the microscope for extending periods of time, place a coverslip over the pollen to 
prevent the sample from drying out. 

11. After the final observation, estimate the percent germination of pollen grains for your flower.  
 
Analysis 
On a separate sheet of paper please complete the following: 
1. Contrast pollination and fertilization. 
2. Describe the function of the pollen tube. 
3. How does the pollen tube contribute to fertilization? 
4. Create a graph showing the percent germination for the variety of flowers tested in class. 
5. Why do you think some pollen grains didn’t germinate when other grains from the same 

flower did? Why do you think that some flowers had pollen that germinated while other 
flowers had no pollen tube formation? 
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