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Hybrid: 
• In biology, hybrid 

means something 

different when 

applied to animals 

versus plants 

• A)  hybrid 

animals… progeny 

of two different 

species 
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Sometimes they are sterile, sometimes not 
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Hybrid: 

• B) hybrid plants…  if 

progeny of two different 

species = 

• Interspecific hybrids 

(same as what animal 

hybrids are) 

 

•   

 

Examples:  Most commercial 
roses are hybrids between 2 
species… at least 
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orange 

pomelo 

grapefruit 
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• C)  Or…  just a hybrid =  progeny of two parents 

that are the same species, but precisely 

identified   (this is different from animal definition) 
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• How do you know who the parents of the seeds are 

in a plant population?  Many plants produce both 

male and female reproductive parts in each flower..  

Can’t they self fertilize? 
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• In tomatoes, for example, 
each flower contains both 
male and female 
reproductive structures, so 
one flower can fertilize 
itself… this would not make  
a hybrid seed 

 

• to make a hybrid, one has 
to remove the male parts 
from a flower, and then 
bring over some pollen 
from the intended male 
parent.   
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Complete flower, 
yellow tube is 
male anthers 
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“emasculated” tomato flower, now it is female only.. 
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•Hmm  that sounds like a lot of work, if you were trying to 
make thousands of hybrid tomato seeds you’d have to 
emasculate a lot of tomato flowers…  with tiny little tweezers, 
but maybe it is worth it? 
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Keep in mind the value of hybrid seeds 
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Benefits of hybrids…Part A 

The ability to predictably combine traits from different 
parents into one plant…  =  better yield, resistance to 

disease, shipping, appearance, novelty, etc. 

“By understanding the laws 
of heredity, plant breeders 
can cross a large yellow 
pepper and a small red 
pepper to create a hybrid 
that is large and red. “ 
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Benefits of hybrids…Part B  
With hybrids, because you know they all have the same 

parentage,  all the seeds produce plants that are very similar 

to each other… increased uniformity!  This is one of the most 

important commercial aspects…. 
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hybrid 

heirloom 
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Uniformity increases 
Total production…. 
If the hybrid seed 
produces plants that are 
above average in yield, 
then the entire field will 
increase in yield 
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Each Carmen pepper seed requires hand crossing 

two parent lines 
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Is there money in this? 
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If I save seeds of Carmen, those plants will 

be some mixture of tall/short, early/late, 

few/many fruit…    

But for me, maybe that is OK? 
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Maybe I’m OK with 

the variation I expect 

to get… 

I can select the fruit 

from the best plants, 

(keeping them 

isolated) and save 

these seeds…. 

How about sell them? 
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If the hybrid seed is produced by hand.. Physically 

emasculating a perfect flower,  

or by planting separate male and female parent 

lines (spinach, asparagus) 

   you can save and plant the seeds and use them 

as you wish 

Unless it is patented….   (PVP is OK) 
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Seeds saved from a hybrid fruit with multiple seeds, 
such as squash, pumpkin, tomato, or pepper, were 
likely produced by hand emasculation, and the next 
generation will be fertile.   
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These saved seeds will not produce a generation just 
like the hybrid, but they can be used in your 
breeding efforts to incorporate their traits 
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This hybrid squash will produce seeds, and they will 
produce some variety of plants you can select grow 
and select from. 
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Cucumber, squash, and pumpkin hybrids now 
have resistance to powdery mildew 
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In corn biology, the ear is a grouping of female ovaries.. Each 
producing one egg, that if fertilized, becomes a kernel.  So, 
here, all the female parts are in one package… 
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At the top of a corn 
plant is the tassel, 
where all the male 
parts are.. the anthers 
 
Pollen is shed in the 
breeze, and spreads all 
over the field 
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Hybrid corn ?? 
• You should know that in a traditional corn field because 

the eggs in an ear are almost always fertilized by a male 

cell from another plant.  However, because we can’t 

identify, or define, both of the parents, these are not 

considered hybrid seed    
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• Instead, if the breeding between parents is random, as 

is typical of a field of corn plants, the seed is 

considered “open pollinated” or sometimes “heirloom” 
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Heirloom is a term invented to describe seeds from 
plants, or clones of plants (like apples)  that are not 
hybrid, and have been saved by someone, for a long time   
,,,   generations sometimes. 
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• Commercial scale hybrid seed 

production started with corn, 

because in corn the tassel is 

the male part, while the ear 

produces the female parts (the 

ovaries, with the egg cells.)   

 

• This is not  commonly the case 

in plants…  that the male and 

female reproductive organs are 

separated on different parts of 

the plants 
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To make hybrid corn seed, the tassel can 
be easily removed from a plant, leaving 
only the female ear… making the corn 
plant more like an animal system.  Now 
one simply has to provide pollen from the 
intended male parent  
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If you plant alternating rows of parent lines, and 
emasculate one line at tasseling, that line becomes 
your female parent   all seeds from that line will be 
hybrids 
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But how can one make hybrid sunflower, or radish, or 
beets, or carrots? 

Presentation Credit: Dr. Art Trese, Ohio University 



Back to corn 
   Instead of 
removing the 
tassles by  hand 
A variety of corn 
with genetic male 
sterility was 
substituted as the 
female parent 
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Important note… the male sterility trait results from 

a genetic defect in the mitochondria, in the 

cytoplasm, not the nucleus 
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Mitochondria are 
typically inherited only 
from the female parent 
 
So male sterile plants 
always have male sterile 
offspring, unless a 
restorer gene is provided 
by the male parent 
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In plants with perfect flowers… unlike corn,  breeders 
have been able to find genetic mutants that are sterile 
males but fertile females.  The male sterile plants are 
used as the female parent and another, male fertile line, 
as the male.   
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What does this mean for seed saving  
or crop improvement projects? 
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In plants where each flower produces only a single seed, 
such as onion,  beets, carrots, fennel, radish, turnips, and 
some broccoli, cauliflower, cabbage and related, the 
plants from hybrid seed will not be able to produce seeds. 
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Why does it matter?   With CMS derived hybrids, their 
unique and valuable traits can not be incorporated into 
landraces, or new, locally adapted varieties….   
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Even if you use the CMS hybrid as a female parent in a 
cross with another variety, the progeny will, again, be 
male sterile.   
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This restriction is not a legal decision… it is biological 
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Patents explained by “Johnny” 
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http://www.johnnyseeds.com/about-us/about-our-seed/understanding-utility-patents-and-pvp.html
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