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CROSS" BREEDING EXPERIMENTS

WITH THE PETUNIA

History of the petunia. The petunia &s we have it today is & strange

oombound of two original species which were introduced into eultivaetion
less than three quarters of a ceantury ago. The first petunia %o be
discovered‘was found by Eommerson on the shores of the La Plata in
South Americe and from the dried specimans which he sent home, the
French Botanist, Jussieu, cons*ructed the genus Petunia and named the

plant Petunia nyetaginiflora. The plant appears to have been intro-

dueed into eultivation in 1823. It was a plant of upnright habit,
thiek, s%icky leaves and stems, and long ftubed white flowers, which
exhale & strong perfume at nightfall. This plant, nearly or aven
whoily purae, is not infrequently found in old gardens of today, &and
.fair gstrains of i4 can be had in the market. The stem leaves of %this
species are said to be sessile, hut the. lower leaves in strong speci-
mens are often conspleuously nerrowed into long petoiﬁes. Thig oléd
fashioned petunia is & course growing plant.

‘The second species of petunia first flowered in the Glasgow
Rotanical Garden in July 1831 from seeds sent the fall hefore fron

Buenos Ayres by lr. Tweedie: and in 1837 an evcellent dolored plate

was made of itunder the name of Sa%piglossis integrifolia. This is

a heater plant than the other with a procubent base, narrower leaves
and smaller violet purple flowers which have a very broad or veatricose
tube searcely twice longer than the slender colyx&obes. This neat
little nlant has been known under & variety of némes, two or three

boteninsts referred it to Nieremhergia. Tindley was the first to refer

“Survival of the unlike 3ailey.



it to the genus Petunia,and cealled i4 Petunia violacea, the nane which
it still bears.

Petunia violacea was early hybridized with the older white pa-
tunia, ?otunia nyetaginiflora, and as early as 1837 a number of these
hybrids indistinguishable from the cormon garden forms of today were
illustrated in colors in the Botanical Magazinee. These hybrid petun-~
ias were even descrihed as a d,izinOt ppecies, llierembergia Atkinsonis
Harrison says in the ?lori“ ab*ne* the impregnation of P. violocea
and P. nyectaginiflora had produced several very charming vareities, such

.as pale pink with & dark ceenter, sulphur with &ark center, white with
darl center, and others streaked and>veinedf, Tt would be interesting
to know if P, intermedia, which was‘introdueed about the same tinme &g
P. violecea and which appears to he lost to cultivation, entered into
:any éf these early hybrids. Our garden petunia, therefore, started
as hybrids:; but the most singular part of the history is that the true
old Eétunia violaciae is lost to cultivation.

The most singular development in these hyhrid petunias is
the appearing of the very broad mouthed fringed flowers with shor4
sesgile and more or less trough-like leaves. These highly developed

forms may not come true from seed, hence they &re propégated fronm

cuttings, bu%t they do not always come true even from cuttings.
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Methods. Petunia seed procured from Henry A Dreer was sown in
February, 1910, in the greenhouse and given the usnal treatment for such
plants. After the majority of the flants had bloomed and thus showed
that they wonld hreed true %o type, certain plants were selected for
parénts. |

Before the flowers that were selected for the female perents un-
folded, they wore emasculated by %aking a pair of sharp-pointed for-
ceps and malzing & small opening in the corolla large enough to remove
the anthers. These emasculated flowers were then bagged.to avold pos~
sible insect or wind pollination. Other plants of another variety amd
having certain apposing characters were bagged to furnish pollen for
the emesculated flowers of the former variety; In order to have recip-
rocal crosses, flowers of both varieties entering into the cross were
emasculated and hagged, and other flowers intended to furnish pollen
were also bagged.

Fach veriety of parents was given a number and listed in-a note
book and described under'that number. Wheﬁ a flower was pollinated
a paﬁer label giving the number and six of each of the parents was
tied on the peduncle of the pollinated flower. This lahel nmay reed
thus: 19 X 43~ 10. A‘label on each artifieially pollinated peduncle
not only indicates the capsulr that had been artificaliy pollenated hut
it avoids possible interchenging of the capsules when they are curing.

The capsules resulting from each ceross were carefully laid on & 1
large piece of paper +till they were thoroughly dry, then the seed was
planted. The seeds from each cross were sowed in a separate seed pan
to eliminate possible chancés 0f the seed getting mixed.

When the F1 plants bloomed, they were bagged as the parents, hu4

they of course needed no emasculetion; for this generation is to be



self-fertilired. It was found, however, that the pollen from 2 flower
would not pollihate the stigma of its own flower nor that of any flower
on that plant, or if it did take, the ovary would live only & short
while and die. In this particular these varieties are similar to the

P. violacae end P. hrbrida which Saunders £ states do not self fertilize

& Sannders, E. R., Studies in the Inheritance of Doubleness in Flowers

I. Petunias. Hournal of @enetics Vol., I, 1,P.47: Nov. 1910,

readily. Therefore, flowers heving the same perentage and of the same
type, but not from the same plant were interpollinated, the saﬁe having
been bagged& hefore the floﬁers opened. In case of the F,; the flowers

had tied %o their peduncle a papef label stating the numbers of both
parents involved and the characters that distinguish this partieuiar
type.. Many of the erosses showed more than one type, hence it was rec-
essary %o select both parents of the same type and to designate the type
on the lebhel. This on each label one had the characters of the parents
designated by their numbers and the type of the indifidual writen on the
label. For instance 5%X15810 C mg T-mot. p. bl. X same world mean thed
the parents in 1910 were 5% and 158 , and the offspring that enter int%o
this erose have magente corolla, & mottled thromt and blue pollen.

Care was exercised in selecting parents in the Fl to interpollinate those
flowers thet showed the same dilution of color and the same general char-

acteristies. Many of the differences in shades of color of the different

types were merely different color dilutions.



-Deseription of Parents.

#1 Bnow Ball, Corolle is white with the outside of the throat purple

and some purple on the veins on the inside of the corolla. The pollen
is a greenish blue; leaves small compared with those of #4.

#4 Pure White. The corolla is white, except the throat for & space

of three lobes is mottled with purple. We shell hereinafter speak of
mottled as & light ground having numerous dark veins interwowen as it
were in the white. The pollen is white. The corolla is a greenish .

white; leeves large; plan%t robust and large.

#2 Ré} lorn. The eorolla thromt is white, but some plants show +%he
corolla tube, purple or yelloﬁ mottled. The corolla is & light pink
with veins thnt are a darker shade of pink; ﬁhe main vein wxtends %o the
middle of %the corolla lobhe. The pollen is a crean fhite; leaves mediun

sized; plant robhust.

#5. The corolla is light pink with veins that are heavier pink very much
as #2: the throm% is whi%te, hut for a space of three lobes it is mottled
with yellow ané purpde. The pollen is creamy white ;4'10““ large snd wide.

#;g. Dwarf Inimitable. The corgllai is magenta having a throat thet is white to
to purple outside, and inside, Moytled with a bluish purple.The pollen is purplish
blue; leaves medium sized. )

DESCRIPTION OF CROSSES.
‘;

1 W. mottled@ throeat, pol. blue. X

4 W, v - " white.

The plants generally are laerge and coqrse, having broad leavesn

and few flowers compared with the progeny of all the other crosses,
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‘Three of the plants are almost identicel with the parent #1. The cor-
olla is a blunish white having & throat for & space of three petal lobes
‘mottled purple and white. The throat hes an almost white ground in which
pumerous purple threeds are woven. The pollen is blue like +%he - 4 parent{
#1. These plents are smeller andé have some what smaller leaves than +he
parent #4 and lerger then the pérent 21, Five of the plants are very
large and course in growth as the d parent. The corolla, however, is
quite unlike either parent; it being & dark shade of mauve, while the

- throat is very darkly mottled with purple‘so nuch so tmat at a glance i%
appears as a deep pueple, but at closer observation it presents the mot-
‘tled effeet. Here we note the corolla is a dark color, while hoth pmrents
hed a white corolla, hut the throat is mottled as the £ parent #1. The pol-

len is also blue like that of the#’parent. One of these parents #1 we ob-

:
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r
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serve shows the presence of the purple pigment by slight purple merkings on

- some of the veins of the corolla. Now, when some foreigh element is intor-

duced the fomer pigment relations is destroyed and the pigment is no longer
confined 4o certain spots, but is spread over the whole ecorolla. Or i4 nmay
be that there are two fdctors in the parents that simply need to be brovghf
together to produce the required color, just as in chemistry we mey bring
together 4wo colorless liquids and produce a very brilliant color. Mwo
plaatsxdiffered from all the others in that they had small leaves and weak
“growth;and the corolla is e magenta. The corolla,‘however, shows its white
parents by very small t&ps of white on the ptint of some of the corolla

lgﬁoa. The +throas+t is mottled with purple and the pollen bhlue; in these lest

two characters it is like the ¥ perent #1.
1 X3 ?(reciprooal)-
i PRt N e

Here, as in the reciproeal, the plants are large broad leafed and course;
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elso the plants producing the light flowers have somewhat smaller
leaves and weaker growth just as the reciprocal. Ten of the plants
have & mauvyborolln.wkioh i8 not unlike the color of the reciprocal.
The corolle throat is mottled with purple and the pollen is blue
just as that of the reciprocal. Four plants have leaves somewhat
smaller than those having the manve flowers. The corrollq of the
flowers from two of these plants is a very pale lavender or a
blueish white, the corollo, throat and the pollen being blne, Two
other plants produced flowers having a white corolla with a

mottled throat, thnus resembling the 1iéht flowers of the recipro-

cal and the & parent * 1.

The essential date concerning this cross and the recip-

rocal is given below in tabulated form,

"grents : No. of plants : Relative : color of: color of :color of
: + gize of : oorolla.: throat : pollen
} : leaf s 4
1 b : smaller : white, :mottled : blue
: :than #4 : : :
4 : . large - " ; » . mhite
/42 : 3 smaller i " = = : blue
; than #4 g ; $
: 5 i very : mauve ¢ dark L
: : large : ; 3
B : amall “magenta : mottled : "
4 3 #ipped whi: s
- R T« R A T : large  : mauve : mottlea - e
2 ; smaller : vary 7, P A

3 ght _lavender :
2 : y Fewante. ;7 R
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Here we see one parent had white pollen and a white
gorfolle. tube, but all the progenfy have dark pollen and dark co-
rolla tubes, therefore, we conclude that this character is dom-

f inant, since the same thing occurs in the reciprocsal.
i >
b § Pink eoryolle, throat pollen 7. X 15 & rose,

L3N

throat purple,pollendblue,.

Three of these plants are large leafed and robust.
The corrolla.is pink having veins of deeper pink; the throat
and pollen are hoth white, this in every respect resembling
the % parent #5. Ten plants have rather small
leaves, and a magenta corolla, with a blue and some what mottled
throat and blue pollen, thus resembling the g #1565,

We see in a general way one third of the flowers are like the

® parent and two thirds like the & parent,
15_ % X /5 &____  (reciprocall

Generally the leaves and plants of this cross are
larger than the ? parent #15 and smaller than the

& #15. While the plants producing pink flowers
of the rdciprocal had leaves as large as the parent, it re-
sembled those plants producing the magenta flowers; for it had
leaves larger than the one parent and smaller than the other.
When the corolla first unfolds, it is & rich velvety maroon
color, but when it is fmll blown, it is a bright magenta. The

throat varies from light mottled with purple to & blne with heavier

merkings of purple, thus giving the mottled effect. All the plants

of this reciprocal are essentially the same as to color and size.



The pollen is blue.

We observe that all 15 the progeny resembles the
parent in color of the corodle, the throat, and the pellen, while
the reciprocal splits in two, one third resembling one parent
and two thirds resembling the other parent and also like tha
progeny of the reciprocal.

The above data will be given below in & tabulated form.

Parents: No. of plants: size of: color of:ecoler of: color of

4 : leaf : corollow throat: pollen
15 ; ;émaller : ; ;
: +than #6 : pink : white: white
5 : : large . rose :mottled : Dblue
: 3 : ipurple . i
' : 6 : Jarge +1 i pink i white ;. white
¥ /158 3 : : : s
' 10 ¢ smalll ! magenta :mottled : Dblune
H : burple
¥ /5 3 3 all ;betWGen "% 5 e : "
: : parents : : - 5
13 7, Mottled throat pollen blue /2dpink throat mot. pol.T.

The result of this cross is in one sense a mosaic of colors
for every plant shows the white and dark colors; but the dark color

is a purple, while the dark paint of the cross is pink and the pollen



of the eross is slways blue while that of one parent was white.

The interesting thiné about this ceross is that the plants bloom

very profusely, even more profusely than the reciprocal; however,

one of the parents, the ¥ is a very shy bloomer. Tﬁére-
fore, not all the characters are mosaics. The flowers vary from
white with & very narrow purple stripe (about 2 mm. in width) at

the union of the petals to & purple flower having just a tip of white
on the point of the petals. The white and purple always maintain

- the same relative position, namely the purple at the Jjuncture

of the petals and the white in the middle of the petal. The pollen

is blue and the throat always mottled.

g ¥ p R

A very striking and peculiar variation is shown in this
cross. In the reciprocal of this cross where the males and females
change pleces, every plant produced flowers that exhibited a
partial mosaic composed of purple snd white. Here, however, we
find not only this mosaic as in the reciprocal, but also seversal
different shades of so0lid color that were not exhibited in the parent,
end also another type of mosaie. In this work there was only one

other case where the reciprocels did not contain the same types

though perhaps the colors are always in the same proportion, different
types in reciprocals are not often reported.

The following are the types occuring in this cross:
3 plants have mauve flowers; 2 are light lavendar with the petals
tipred with white; 2 delicate pink which is darker near the mariin
than in the center; 1 erimson with white tips that extends as a

stripe about half way down the corrollo; 1 mauve with very slight

write tips en three of the petals; 2 very 1ight pink with white



3 3 purple with white stripes and varying in

stripe tdfi'J“"

relativq.éﬁﬁﬁﬁtg of white and purple Jjust as in the reciprocal.
These Q;égfgﬁﬁéoﬂnced flowers identical with thos:fthe reciproocal.
1 planf?b:éﬁﬁ@ed flowers having a white tipped mauve corollq on
which lér6 ﬁuﬁeroua.white dots, thus giving another and very strik-
ing typé'bi‘moaaic coloring.

Tabulated results of 2 S 133

Parents o of plaﬁts : color of: color of : Color of pollen.

corollo; throat

: white : mottled :  blue

:pink with:white d white
:veins of : s
: darker

pink

. =

&

3 ; mauve !  mottled hlne

2 :light lave . : "
tendar tip:-
ped with

white

.
.
§

2
o
:.
¢
:
:
!
:
:
.

2 :delicate :
+ pink 3 » $ "

1 ;crimson ; " ; "
with white: $
. tips

: 1 mauve with: 3
: 8light $ ® : L
white tips: s

he we we L- e v se ke s

0|

dight pink: §
: with white: 5 e - 4
. o RErADe. £, :

b

3 purple with " ;
: white s s
: : stripe

1 :gtriped : © : i
‘manve @oros+ :
110 . with g
: . white dot:

'—l
e

/2 & (811 plants) mosaic.
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