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D-I-Y Plant Breeding 
 

Dr. Phil Gates, Senior Lecturer in Botany, Durham University 
 
Why breed you own plants? 

• Curiosity, an opportunity to produce something unique and a chance to 
gain an insight into the mechanisms of plant genetics 

• Commemorate a plant after a loved-one for posterity? There are many 
precedents; Dianthus Mrs Sinkins, still widely grown today, was named 
after the wife of Mr Sinkins, who was Master of Slough Workhouse in 
1868. 

 

• A recipe for longevity? The Russell lupin was bred by the famous 
George Russell of York, who started breeding at the age of 54, staged 
his first sensational Chelsea lupin exhibit at the age of 79 and died at 
94.  

Tools of the trade 

Essential: 

• Pointed forceps (tweezers) – for opening up flowers and removing 
stamens 

• Magnifying glass – some floral parts can be very small 

• Fine-pointed paintbrushes – for transferring pollen between flowers 

• Small screw-top bottle of surgical spirit – for sterilising pollen-
contaminated forceps and paintbrushes 

• Jeweller’s tags – for labelling your pollinated flowers 

• B Pencil – for labels (inks fade!)  

• Notebook – for keeping records of your cross pollinations 

Useful:  

• Digital camera for keeping a photographic record of your progress 

 

The basic processes 

Plant breeding involves cross pollinating plants of the same species (intra-
specific crosses) or of different species (inter-specific crosses), with the aim of 
combining desirable features of both in their offspring. Once flowers have 
been pollinated and seeds have set, the next generation of plants is raised 
and the best quality offspring selected. Generally, the more plants that you 
can raise from a cross-pollination, the better your chances of producing 
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something unusual and interesting, so ultimately the deciding factor may be 
how much garden space you can dedicate to the project. 

 

Step-by-step guide: Intra-specific crosses 

1. Choose two plants of the same species whose characteristics appeal 
to you (bear in mind that variations in plant form, as well as the floral 
characteristics, contribute to a plant’s attractions). Pick a flower from 
each and dissect it, identifying the female stigma (where pollen 
germinates) and male stamens (that produce the pollen).  

2. Look closely with a magnifying glass to see at what stage of 
development the stamens begin to release their pollen. 

3. Now use your forceps to open up a bud on one plant, doing as little 
damage as possible, and remove stamens that have not yet released 
any pollen. This is called emasculating the flower. This plant will be the 
female, pollen-receiving, seed-producing parent. Keep the plant away 
from insects until the flower opens completely (it’s often easiest to 
cross plants that are grown in pots, so you can bring them indoors or 
into a greenhouse or conservatory). You could also bag the flower for a 
day but if you do, use a paper bag, not a polythene one. 

4. Now take some pollen from the other plant on the tip of a fine 
paintbrush and dab it on the stigma of the plant you have just 
emasculated. Alternatively, you can use your forceps to pull off a whole 
stamen and dab this on the stigma of the female parent. Label the 
flower with the names of the two parents (female parent first) e.g. red 
snapdragon x yellow snapdragon and make a note of the cross and 
date of crossing. Keep the plant away from pollinating insects for one 
more day, then leave it to set seed. 

5. You can increase your chances of success by using both plants 
alternately as a female parent (i.e. make reciprocal crosses). 

6. Every time you use your forceps or paint brushes, sterilise them in 
surgical spirit to kill any residual pollen that they may be contaminated 
with. Let them to dry completely before you use them again (it only 
takes a minute or two for the alcohol to evaporate), but you might find it 
useful to have several brushes, so you can keep working. 

7. Once the seeds from your cross pollination have ripened it’s usually 
best to sow them immediately. For annual plants, crosses made in 
spring will produce seeds in summer that can be sown immediately and 
will become small plants by autumn - and may flower in the following 
year. Some seeds of perennial plants (e.g. Primula and violets) 
become dormant when they ripen and need a winter’s chill before they 
will germinate, but many of these will often germinate immediately if 
you sow them as soon as the seed capsule begins to ripen. 
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8. Once you have raised a population of plants from your cross pollination 
you can begin to select the best ones. You can either intercross these 
further, in the hope of making further improvements, or you could try 
self-pollinating them, with their own pollen. Some plants have genetic 
mechanisms that prevent self-pollination, but many species can be 
self-pollinated. The offspring from self-pollinated plants will be very 
variable, displaying every combination of characteristics of the parent 
plants. Some may be very weak and weedy but some could be 
winners, with unusual combinations of characteristics. 

9. After continual crosses and selections, the end result will be your own 
named strain of seed (for annuals), or perhaps a named plant if it’s a 
perennial that can be propagated vegetatively from cuttings. 

 

Some suggested species  for intra-specific hybridisation: 

• Sweet peas (Lathyrus odoratus) – annuals, so you’ll see the 
results of your labours quickly 

• Helleborus orientalis – a longer term project, because the 
seedlings will take 2-3 years to flower. Seeds need a winter chill 
to germinate 

• Violas and pansies – tricky to emasculate and cross pollinate, 
but crosses often display an interesting array of colours and 
floral patterns. Annuals, so quick results. 

• Pinks (Dianthus caryophyllus) – easy to cross pollinate and you 
can propagate your resulting named hybrids from cuttings.  

 

Step-by-step guide: Inter-specific crosses 

1. The basic manipulations in making the pollinations are similar but this 
can be a much more hit-and-miss affair -  but it can be very rewarding. 
Many of our popular garden plants (e.g. many roses, Magnolia x 
soulangiana, even the famous London plane tree) are inter-specific 
hybrids. Before you start, a little background information will be 
helpful……….. 

2. Plants are scientifically classified into genera (singular genus), each of 
which contains many species. So, marsh marigold is known 
scientifically as Caltha palustris, in the genus Caltha and the species 
palustris. Plant genera are grouped together into families, so Caltha 
palustris is grouped in the same family – called the Ranunculaceae - as 
the creeping buttercup (Ranunculus repens), based on the similarities 
of their flower structure. 

3. As a rule of thumb, the more distantly related two species are, they 
less likely they are to produce hybrids. So, two species of pinks 
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(Dianthus) are much more likely to produce hybrids than a cross 
between a Dianthus species and a Lychnis species (Dianthus and 
Lychnis are different genera, but grouped in the same plant family, 
called the Caryophyllaceae).  

4. All plants have a set of chromosomes that carry the genes that define 
their appearance, and chromosome numbers often vary between 
species. Only species that have the same number of chromosomes are 
likely to form fertile hybrids. For the amateur, there is usually no easy 
way of finding out chromosome numbers, so the best available method 
is trial and error. This has worked for many amateur hybridists in the 
past; George Russell hybridised different species of lupin without 
knowing anything about their chromosome numbers and produced the 
world’s most famous strain of hybrid lupins. 

5. For maximum likelihood of success, try intercrossing species in the 
same genus. Some species are notoriously easy to intercross – all 
species of columbine (Aquilegia) can be intercrossed, producing a 
bewildering array of hybrids. Primula, Dianthus and Viola species will 
also often hybridise with other members of the same genus.  The first 
documented example of a deliberate interspecific hybrid was made by 
Thomas Fairchild in 1720, who crossed a sweet William (Dianthus 
barbatus) with a  garden pink (D. caryophyllus) to produce ‘Fairchild’s 
mule’. This is a relatively easy hybrid to make and is a tough, wiry, 
short-lived perennial plant with bright magenta flowers that never set 
seed.  

 

Some inspirational web sites: 
 
National Primula and Auricula Socoety 
http://www.auriculaandprimula.org.uk/ 
and 
http://www.auriculas.org.uk/ 
 
National Sweet Pea Society 
http://www.sweetpeas.org.uk/ 
 
British National Carnation Society 
http://carnations.org.uk/ 
 
National Viola and Pansy Society 
http://myweb.tiscali.co.uk/heartsease/nvps/ 
 
Plant Breeding as a Hobby 
http://www.aces.uiuc.edu/vista/html_pubs/PLBREED/pl_breed.html 
 
 

Problems? Questions? Suggestions? 
Contact me at p.j.gates@durham.ac.uk 


