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This article deals with several observations of genetic traits in 
magnolias that I find rather interesting, some unique to magnolias, 
and that are useful to hybridizers and others. 

Trait One — "Sterile" plants as parents 
The most interesting trait to me is the fact that many (or all?) 

clones of magnolias that are highly sterile as seed parents function 
very well when used as pollen parents. For example, M. 'Betty, ' one 
of the "Little Girls" (so called because all eight have girls' names), is 
functionally sterile as a seed parent. It is not known to produce any 
seeds, either when open pollinated or hand crossed. Similar "sterile" 
clones have not been used as parents because it was assumed they 
were completely sterile even as pollen parents. This belief is only 
half true — they do function with perfection as pollen parents in 
magnolias. 

Continuing with M. 'Betty it is a cross of I kobus var. stellata 
'Roses' with M Iiliiflora 'Nigra. ' The kobus seed parent is a diploid 
and has 2 sets of chromosomes for a total of 38 chromosomes. The 
liliiflora pollen parent has 4 sets of chromosomes for a total of 76 
chromosomes. Thus M. 'Betty' has 3 sets of chromosomes, 1 set 
contributed from kobus and 2 sets contributed from liiliiflora, for a 
total of 57 chromosomes. Plants with 3 sets of chromosomes are 
called triploids, which translated means 3 fold. Triploids in most 
plant species are nearly 100% sterile both as seed parents and pollen 
parents. Thus, unlike magnolias, they do not function as either seed 
or pollen parents. For some unknown reason triploid magnolias, on 
the other hand, function readily as pollen parents. The same thing is 
true for pentaploids (5 fold sets of chromosomes) such as M. 
'Elizabeth' or M. 'Sundance, ' and all other plants with even higher 
uneven numbers of chromosome sets. As a result, these so. called 
sterile hybrids in magnolias function as pollen parents in contrast to 
most other plant species. 
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The functioning of triploids, pentaploids and similar plants with 
uneven numbers of chromosome sets results in dramatic effects in 

their offspring in subsequent generations. This is because the 
uneven numbers interfere with the subsequent, orderly division of 
cells involved with the production of egg and pollen cells. 

Plants produce pollen and egg cells by means of a special cell 
division known as meiosis. In meiosis each of the chromosomes 
divide into two daughter chromosomes. In the next division, the two 
daughter chromosomes do not divide, but entire daughter 
chromosomes move to opposite poles of the dividing cell, one 
daughter cell of each pair to each opposite end. The meiotic process 
breaks down in most species of plants when there are not even 
numbers of daughter chromosomes, a situation found in triploids for 
example. This is why triploids in most species are nearly 100'/ 
sterile, both as seed parents and pollen parents. Importantly, in 
magnolias the uneven numbers are not a barrier to the meiotic 
process and meiosis continues beyond this usual barrier. However, 
there is no way that uneven numbers of daughter chromosomes can 
be distributed evenly to both poles of the new cells, and at this point 
in magnolias the distribution of the daughter chromosomes at each 
pole of the new cell is at random, a complete departure from the 
norm. Thus in triploid magnolias the numbers can range from 88 to 
76 daughter chromosomes at the two poles. This means that the 
resulting pollen cells of such triploids can be highly variable in their 
final number of chromosomes. It follows that the offspring resulting 
from the recombination of such pollen cells will be extremely 
variable in their chromosome numbers and hence in their genetic 
traits. I have plants from the cross of M x soulangiano 'Lennei' by 
M. 'Betty' that have huge sized leaves, almost as though 'Betty' 
acted as a tetraploid with a large number of chromosomes. Plants 
with such random chromosomes are called aneuploids because they 
have unbalanced and irregular chromosomes and cannot be 
classified as diploids, triploids, tetraploids, etc. Such aneuploids are 
genetically highly variable and produce offspring that are highly 
variable. Aneuploids are therefore a kind of mixing bowl that can 
result in entire chromosome deletions, duplications, and other 
abnormalities. For a hybridizer they provide a great range of 
different kinds of plants from which to make selections, along with 
many traits that are entirely new and unexpected. As such they give 
rise to entirely new hereditary characteristics. The Soulangiana 
hybrids are mainly aneuploids with chromosome numbers from 76 to 
156 (Treseder 1978). 
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Trait Two — Insect preference 
Insect feeding preference is a genetic trait of importance in plant 

hybridization. Many crop plants have been improved by 
manipulating insect feeding preference by breeding for high 
resistance to insect preference. In magnolias there is high resistance 
to feeding by Japanese beetles. In fact, these beetles almost 
completely avoid magnolias, even when there are huge populations 
of these insects. 

However, in my plantings leaves of the cultivar Af. 'Pink Goblet, ' 

a Gresham hybrid, is badly eaten by Japanese beetles (Popiilio 
japonica Newman). Great damage has been done consistently over a 
period of 6-7 years. It is the only clone in a planting to 500 of more 
trees on which these insects feed. Every year for the past several 
seasons this one plant is nearly denuded of its leaves. It is evident 
that although magnolias in general have innate chemical substances 
that discourage feeding by Japanese beetles, this one cultivar lacks 
that genetic character. The exact parentage of Af. 'Pink Goblet' is 
unknown, so we cannot determine accurately the origin of the 
undesirable genetic trait. However, I would strongly recommend 
that hybridizers refrain completely from ever using this cultivar in 
their hybridizing programs. It would be tragic to have the genes for 
insect preference propagated widely. Hopefully, this will never 
happen. 

Trait Three — Some unreported efFects of polyploidy on magnolias 
Many elfects of polyploidy on magnolias have been reported 

(Kehr 1985, 1996). There are some efFects that, to my knowledge, are 
entirely new. Thus, over a period of years I have noted that polypoid 
plants flower later in the growing season than do the plants with 
lower chromosome numbers. This characteristic is highly important 
in areas where frosts kiII the flowers of early flowering plants. My 
plantings are in a frost pocket, and therefore it is essential to 
develop hybrids that flower late in the season. Polyploid plants 
fulfill this need. For example, in 1997 the last killing frost occurred 
on May 21, a date that must be a record in this area. Despite that 
late date, there were several polyploids that flowered normally. 
Thus in developing frost-proof magnolias, polyploidy is a very 
important and desirable characteristic. 

A second efl'ect of polyploidy is that the chronological age of 
flowering is delayed. This elfect has no special value and may have 
just the opposite. I have a progression of related kobus hybrids 
ranging from diploid (M. 'Encore') to tetraploid (M 'Two Stones') to 
octoploid (M. 'Edward A. Kehr'). As ploidy number increases, so does 
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