Mutations

By: Nathan Taylor

DNA

Before | go on about what mutations are, |ef
me give you an overview of what happens f
the cellular level. First | will describe DNA.

inside a cell. DNA controls proteins and
proteins in turn control virtually everything @
about the cell. Basically, when the DNA
changes the proteins change, and when th¢
proteins change the cell changes, and whe
the cells change on a multicellular organis
such as a plant, theutticellular organism
changes (Waw, what a mouthful!). This is
what a mutation is. A mutation is a change in the genetic stryciuBNA) of an organism.
Now you have a basic understanding of the science behinghthisessay

Mitotic or Meiotic?

According tomost sources mutatioman happen in mitoticells (ormal cells designed for
specific taskspr meioticcells (cells with unspecified tasksndare responsiblsolely for
reproductio. Thelatteris harder to determirgeeing as how changing in@of the meiotic
cells jobs(the celk basicallymix up the genetics on purposeprovide genetic variatiops
However, llike to describenutationsas changes that occur firetmitotic cells since changes in
meiotic cells is just part of the jolThis is why | am covering jushutationsthat originated in
mitotic cellsfor this photeessay.

Flower mutations

Now here comes the fun part. Mitotic flower mutations look like they are on the wrong plant.
Often, these mutations have mordesspetals than sual. Based on my experiencesyatated
plant almost always has ondyie mutated part, like a flower
TN AAdd one,add alldo mutation
N W’ | will cover thisflower mutation first because
B seems to bthe least strangand most easily

e ) understood This mutatiorhappens when the
petals, stamens, and ovary sections all increase or
decrease by a set numpasually one. The
pictures to the left, is an examméeCryptantha
(probablycrassisepa)awith this mutation.
Cryptantha usually has five petals but in this
picture one has six and another one has four.

Here are some other photographs involving this mutation.



Left: This is sand verben@bronia
probably fragrans)Sand verbena usually
has five sections like on the left, kbe
top right one had temd the bottom right
one had eight! This is the most | have
ever found in a mutation. This raises
some questions. How is sand verbena
able to produce so many more sections
than other flowers? Could it be that
because they produce so many flowers
they nd as careful about checking them?
~ Can other plants that produceny
P r VY  flowers like this beable to produce more
3 . » - sectionghanother flowerg

Right: This is silveleaf
nightshadgSolanum
elaeagnifoliun). Silvereaf
nightshade usually has five
petals. The one on the
bottomright has six. There
is an interesting fact about
flowers with six peta.
Silverdeaf nightshade is
considered a dicot. Dicots
are supposed to have
reproductive parts in
multiples of four or five. -
This, however, has sixven §
though it is still a dicotIn
other words, this is a
violation of our rules 7
because o mistake //

Q

AAdd some but not alb mutation

The floweron the top righof the above picturbegins the next type of flower mutatioh.has

six petals but only five stamens and sepalsis mutation usually affects only one reproductive
part, such as the petal in the upper right flower. This makes the flowers look strange and
unbalanced. Here are some more pictures relating to this mutation



y ,
Above right: Look at these flowers call bluebowlsGiliastrum rigidulun) first. Bluebowl
flowersusually have five petals. Now look very closely at the flower on the right and compare it
to the flower on the left. If you zoom in close you may see that they have the same number of
stamens and pistil secti ons. (HntWbwdo the pptals a | i
overlap on each flower?)
auills X . g ' Left: This is a yellow evening
A8 - H : sl primrose(Oenothera gp). The
‘ normal one is on the bottom
right. This is one of the most
bizarre mutations in this
category. Often, they will only
have four or five pets, while
the pistil is divided into five or
six, staying one step ahead of
the petals.Although this looks
strange, it does not qualify for
the next type of mutation.

AChange in shapeo mutation
The reason the previous photo is not this typeafation is because even though it looks
strange, itdéds still too regul ar. Al t hough,

are much more alike than the firand the left flower is verging on becoming this tygdese
are much more vable mutations and are not restricted to symmiéteythe first. Ihaveonly
seen a fewplants withthis type of mutation.
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Left: This is a d
(Proboscideaduisianica
plant. The normal flower is
on the right. As you can see
this flowerlooks nothing like
the flower at top rightOne
strange fact about this flower
is that even though it looks
different the stamens and
pistil are pretty much the
same, only upside down.
This plant seems to have
substituted the bottom petals
for the top oms. There is one
other plant with mutation in

| this category. What is it?

. (Hint: It looks nothing like
this and is purple and white
(at the end of the photo
essay, | will provide some

information on the viny snapdragon mutatigns)

AFl at o uutatensi r d o
Thelastoneist he strangest of ta)l One thihgahatanakesst stbaege i e v e |
is the fact that itgenetics are i full branch.

Right Thestrangemutation occurs
in the sand sunflowgHelianthus
petiolarig. Thenormal one is on the
right. The mutation affected the
whole branch it was ofthis is why |
dondt thinlkalso t i
affected only one branch which is
why | do not think it is a variation
from normal. This is one of the
oddest mutations ldveever seen. |
have only seen it once before. Itis
covered irsepalsnot petals, and
they never produced seeBecause
of this it is a very hard mutation to
study.




Right: There is one other strange
flower mutation that needs addressing
In this mutation, part of the flower
matures befre the other part. | have
seen this happen in the sand sunflowgs
and sensitive brier(The middle flower | "
is norma). Notice how it opens in Wt’aw ol
sectionsand on the righsome of the 7 % #
petals still have 2y
others are fully open. This is very : &

strange to say the leagl.am not ’ N ”
conpletely sure this is a mutation but ?
possibly something different. Refer t

page 19 ' |
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Now that all this is known, youmay bbes ki n g Wbydros € Ihfe,s efi mut ahei ons h

answei snét definite, but | Ilom&yopitioathdyarg/noote likeiy a t
to occurwhen the plants are stressed. Most of the plants | showed you where growing in
stressful onditions. With the evening primrose, most mutatedivls form on the first flower
of plantsthat were blooming lateOn the others, they had produced so many blooms that it may

be surprising t hagoonér. Imdanydcase it sedikerflowerabecometmare i o n

|l i kely to mutate when stressed. l'tés as i

before tley diad, and made a mistake becauseoNitow | et 6 s | ook at somet h

Leaf mutations

Leaf mutations typicallgonsist of leaves that have either been fused togetloet apart by
their genetics.Also note that these could be called fasciations of the petfassdtions
described in next sectian)

T ™ 1Y . &7y Fused leaves
\- ¥ - .‘ Left: As with the flowers! will
‘ . ‘ start withthe least strangeThis is

lambgjuartergChenopodium

spp.). The common number of
fused leaves variesdm species to
species but lamigsiarters likes
even numbers. Two is more
common than four. Generally, the
. fewer the fused leaves, the more
common thg are. | think that

there is one other explanation for
this occurrence. It could be that
all lambsquarters already have the
DNA for this and it just comes out
in certain conditions. This is true
with many of Ithe
am/have shown you. Howevyeér
think this is a mutation because it
usuallyoccurs orl toa few leaves
at a time and not the whole plant.




Right: The same can happen for seed
leaves. These are dandelion seedling
DandeliongTaraxacum officinale)
usually only have two seed leaven
some way they all still only have two
seed | eaves itods
have split into two. The below drawin
of thebottom left plant will help
illustratewhat | am trying to say.

Left: Notice that this careless weed

(Amaranthus gp) leaf has slightly

different mutation than the first

described. Other than having three leaves

instead of four otwo, the fused leaf on

the |l eft doesndét origin
leaf. The fused leaf starts at a vein in the
primaryleaf. This vein then turns into a

leaf. This means that this is basically two

fused leafs with a mutation in the first.

Mesquite mutations
The mesquitéProsopis glandulosautations look much different than the mutatior
that have been covered earlier. How
Think of it this way. Eachnormalleaf looks more like the lambsqgters mutation
with two fused leavesEach leaf steninot including the stem that attaches the leaf
the tree) represents a main vein. Each leaf represents a secondary vein. So, yc
think of the whole mesquite leaf as one huge leaf instead of multiple little ones.
Rl

Left: This mesquite leaf has

added leaf stems. What do you

think it would look like if it were

one | eaf? Il think i
too much different than the

mutated amaranthus leaf. The

only difference would be at the

top of the two main fused leafs.

On the top, they would dividaio

two.




Right: This one is even stranger than ti;: '55:"1'%‘1}‘;!_;»”

last. What do you think it would look | =% =%
likei f it wer e?athinkite: =
would look more like the Iambsquartersf_’ L S RRe
with two fused leaves. Exceptatthe tof = =

of one of them, half of a leaf woufdick ;‘
out. et

When you think of them as typical 30
leaves, nesquite mutations seem to be ;,,-‘}‘..‘
even stranger than the othefhey are |

just plain weird.
as weird as the next mutation.

S ey
ed |l eaf o mutat.

This is a very rare mutatias | frave

onlyeverseenitoncd dondt Kknow

what type of plants it affects, but |

do know that it affected thiblanket

flower plant(Gaillardia sjp.). This

is basically two leges fused through

the center.The only thing | casay

abouthisisibi zarr eo.

So, whathelps caus&eaf mutations?t seensto be the same thing that causes flower mutations.
Stres$ Stress certainly plays a role in leaf mutations. For example, | have seen lambsquarters
growing in aplace where not muctunlight gets through. However, most of these plaatsat

least one leaf mutatiopmnd some had as many as eight or nine leaves fused together. This shows
what stress can do to a plaktowever, he next mutation is a littldifferent.

Stem mutation§asciations

Fasciations

Despite their differences, fasciations d@af mutationsare much alike. Instead of leaves,
though,fasciatiors arebasically many stemsi$ed togetherBroccoliand beefsteak tomatqges

for example, aréasciatiors. There ismuch confusiorover what causes a fasciation. Most

people say it is either caused by mutations, bacteria, or insect dahthigk it is caused by a
mutation (remember this means fia change in DN
damage woldl both cause stress. Remember, stresiefacause mutations so aif the above

couldbe an indirectause.



These two plants are e&ess
weed(Amaranthus spp.)The
one on the lefts actually not
too uncommon. However,hen &
compared to the Bibns (okayit
may seem likguadrillions or
more) of carless weeds out
there, it is a very small
percentagebut still not
impossible to find. The one on
the right, however, is very rare.
The fasciation must occur very
close to the base of the plant to
get this bg.

y, Ny : ‘
0 3
Right: This is a camphor daisy fasciaticdbamphor
daisy(Rayjacksonia phyllocephgléasciations and

fasciations of plants in the same family are differen

thanthose ofother families. The flowers fuse
together along with the stemaking the flowersdok
strange along with the steniMore information on

page 19.

Left: Fasciations usually increase the
number of flowers and |leas. This idee
blossom (Garaspp.). This fasciation
started from the base of the plant or a
little higher. This is why it is so wide.




Right: This is also L A
an example of the ™ . |
previous type of 2

fasciation. Itis sand
sunflower. It has the
equivalent of 3 stems
fused togethefvery
rare) With
sunflowers, unlike
many other plants,
there are usually onl
2 stems when
fasciated. Thisis
unlike the fasciations
above which may
have as many as 50
to 100stemsfused

-

Prickly Pear Stem Mutation (Fasciation?)

| have devoted a differesection to prickly pear@puntia sp.) becauseunlike normal

fasaations, thestemsfuse in adifferentdirection. This makes them appear more unusual than

the other types.
‘ Left: As you can see here,

this pad has an extra pad

fused into it going the

opposite direction According

| to most dictionaries, the

phrase #fAflattening

stemd comes up but

fusing of the stems. The

guestion is, is thia fasciation

because it is fuse:-t

flat? | have seen this happen

this way on 3 other occass,

in at least different species.

So, it seems to be the standard

stem mutation for prickly

pear.




Right: This is a more familianutation. This &5 ==
one has one pad fused on top of the other.
This is at least flat unlike the other type. Thizs &
isndt all that commagt

noticed it less often than the other (Although:. R
will admit it is less noticeable than the other F&

one). >

Lastly, different families, genus, and species N e
of plants are more prone to mutations than |
others. And even thoughteess carhelp ,
causeamutation some plants are more = ' \ [
resistant than others (many perennials are t z . \ ,\\
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way). On the same note, some plants are
more prone to mutations than others
(piemelons (@rullus lanatuy seem to be this ) % /
way). If you think about itthesemutations ., 4 2 Py
arejust different parts of the plant fused or 3 ' 1 SN
added to thether parts of thelant. — = -
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>
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As you look at theseexttwo pictures think about whether or not you have seen them before and
what makes these plants different fromesthyou might have seen (they are both usually found

in town). Mutations occur in many motgpes ofplans t han | 6ve sener@m before
pl ants than t he Thisameans thét there aselothanvtypes of noutations out

there justwaitiy t o be di scovered. |l may | ive in the
seems to be just that. But, that certainly h

extraordinary.

I have 3 last
guestions to test
your knowedge
of mutations.
Which type of
mutation does the
five eyesplant
(Chamaesaracha
sordidg on the
upperright have
(Hint: the plant
usually has 5
petals)?What
mutation does the
five eyes plant on
the bottom have
(Hint: it usually
has 5 stamens as
well)

(Continued on
next page)



What mutation does tH#éaree plant on the lef{Erodiumcicutarium) have and what is so
strange about this mutati®fHint: it reminds me of the mosommon prickly pear mutation)

As a side notehere are two other types of mutations thanl aware of that are commonly used

in horticulture. One is commonl yinnembelsefd @ dou
the sunflower family, the disk flowers become ray flowers and in most other families the stamens
become petals. Another typappens when the flower color changes. Nerdheery common

here and both arenorefamiliar than these What | wanted to do through this phegesay is

introduce the unfamiliar mutations. Also, in theory, a mutation could change any habit that a

plant possesses. As a result, there will almost always be new mutations to be found and studied.

So, these are by no means the only mutations.

Further information andhwto gallery

This is where | get to show y@mme more complex and interesting sideh®rhutations as well
as documenting other species in which they occur. Here &lsdlry to explain further how
theywereformed.

The viny snapdragorMaurandya wislizeni

holds one of the stranger mutations. The
mutation farthesto the left is a very complex
mutation. It ha8 bottom petals. This is
probablybecause ihascopied the set of three
bottom petals anceplacedhetwo top petals

with two bottom petals and then put them on the
bottom The one on the right has regéa the

top half of the flower with a copy of the bottom
half. It appears that the genetic sequence for top
petals is more easily replaced or eliminated than
the sequence for bottom petalsalso seems

that the bottom set is not very easily modified
butcanbe addedtoT hi s BuckI|l ey ds
penstemon (Penstemon buckleyi) has
thesamemutation as the viny
snapdragon in the upper right. It is
interesting to note #t it has added a
stamerand no stamanoda gtaminode

is a sterile stamerhere isno

stamanode becausecames withthe

top set of petals)lt is, perhapsbecause

. the forming of the sequence for forming
the second set of bottom petals also
formed a sequence for a fifth stamen.
Or, it could be just a second mutation
mixed in.




This seems to berautation.

This was the only flower like

this on the plant. It seems like

the bottom pet al
replaced by anything but

actually reduced in size. It

i sndt from damage
the petal would have more

yellow. When not mutated thi

is the largest petal.

’ P
The sand sunflower at right and the
damanita (Chrysactinia mexicana)
bebw have genes f
flowero as explal
sunflower has it less than the
damanita.

Check page 2 and 3 for information.
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