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(3) EXPERIMENTS ON ARTIFICIAL HYBRIDIZATION.

During studies on the aff'inities of V. lactea with
several taxonomically allied species a number of artificial crosses
were made and they are described here. This account may be taken in
conjunction with the cytological data on these hybrids given later
(Sect.4) Pollinations were carried out on potted plants in a cool,
insect-proof greenhouse; those flowers used as females were not
emasculated and pollen was transferred on a sterile needle.

(a) V.danina x lactea

Since these two species are of umdoubted close relationship
it is not surprising to find that they can be crossed fairly readily.
Table 2 shows that the direction of cross does not seem to affect
either the ease of fertilization or the mean weight of seed produced
but the hybrid seed seemed more viable with V.canina as the fémale
parent.

Characters. The F1 hybrid is of vigorous and erect habit with much
longer internodes than either of its parents,it is characteristically
very floriferous and the corolla colour is intermediate between that

of the parents,both in the greenhouse and in the few field samples
seen, It also falls between V.lactea and V.canina in such morphological
characters as leaf and petal shape and stipule form, with perhaps

a tendency towards lacteoid leaves. This is clearly shown in Fig. 3

by using some of the specific characters described for the biometric

studies in Sect.6a.
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Rubus fruticosus agg.
Rumes acetosa
Senecio jacobaea
Se vulgaris

Serratula tinctoria
Sonchus sp.
Taraxacum officinale
“‘hyrius serpyllum
Tussilago farfara
Ulex europsaeus
Veronica chamaedrys
Vicia sepium
Viola lutea

V. riviniana

Table 17. Species associated with V.

in representative localities.
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SECTION 6

BIOMETRICAL  STUDIES.

Introduction

(a) Selection of characters

(b) Methods of analysis

(1)
(i1)
(iii)

(1¥)

(V)

Hybrid index

Cyclic polygons

Discriminant function
Pictorialized scatter diagrams

Pollen fertility

































-89 -

the use of cyclic polygons has determined which two violet species
are involved in a populatdomn. It is shown later that in most cases

V. lactea and V. riviniana are concerned and the pictorial scatter

diagrams have provided a satisfactory analytical approach. In the event

of all three species being involved, as mentioned by Gregory (1912),

it is doubtful whether a solution could be reached by any of the bio-

metrical techniques at present available.

(v) Pollen fertility. In some cases it has been pos:ible to supplement

the information obtained from the above methods by testing the pollen
fertility of plants within a sample. The method used was simply to
dissect one or two anthers in aceto-carmine and examine under the low
power of the microscope; all grains which were rounded and contained
stainable contents were considered good while those which were either
shrivelled or empty were taken as being infertile. For each plant the nu
numbers of good and bad grains were counted for five random fields and
the results presented as a frequency histogram of percentage good
pollen. This suffices to give a broad outline of fertility trends among

the individuals of a population. In the three species V. lactea, V. canina

anfl V. riviniana this test shows that 'good' species have 85 - 100%

fertile pollen so this may be taken as a basis on which to judge the
histograms.
In msny samples it was impossible to obtain any results

since the anthers were dehisced and even in those describved this was
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ususlly the case for a fewidivitisls. Also, as is pointed out below
( Sections 7 and 8), pickled flowers were packed ten to a tube so that
these data cannot be correlated with imdividual plants used in scatter
disgrams. Bearing this in mind care must be tsken when comparing
results and I have purposely not pressed matters too far. Suffice to
note that striking supvort is given by the pollen datse to the conclus-
ions on biometricesl grounds and although the date have little use alone
they can supplement, at least partially, the principal analysis tech-
niques used in these studies

The method finally evolved was to prepare a polygon for
each sample taken and then to group like shapes together for comparison
with the standard shapes shown in Fig, 11, This showed the general
affinities of the populations and the details off structure could be
obtained from analyses using pictorialized scatter diagrams and, in
some cases, pollen anslyses. The use of this procedure, and the results

obtained, will be described next.
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suggested by Hartree and give positive results for all the values in
Table 20, including the demonstration of a significant @ifference
between the two samples for different samples of V. lactea.

It seems , on this trial, that the characters available
for biometrical studies in these violets are not suitably balanced for
the use of discriminant analysis but t.is type of approach may well be
applicable when, for instance, more intensive considerations are needed

of the individuals in a single population,
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Tabte 21.
e e

1. Catraia (920m.), Serra de Iousa : Beiral Litoral.

2. Estacao do Lorrical, S. of Figueira da Foz

3. Sao Gens, 3km. “. of Porto,

4. Leonte, Serra do Gerez : Minho.

Viola lactesa

Agrostis setacea Curt.
Andryola integrifolia I.
Anemone trifolia 1.
Anthemis repanda 1.
Arrhenatherum elatius (L) Presl.
A. pallens Link.

Asphodelus lusitanicus P.Cout.
Brachypodium silvaticum R.é&Sch.
Calluna vulgaris L.
Carex asturica Boiss.

C. depressa Link.
Carlina racemosa L. or corymbosa
Cirsium tuberosum All.
Cistus crispus L.

C. villosus L.
Cuscuta epithymum Murr.
Daphne gnidium L.
Erica arborea L.

E. ciliaris I.

4e c¢Cinerea L.

E. umbellata L.
srythraea centaurium Pers,
Galium cruciata Scop.
Genista triacanthus Rrot.
Hypochaeris glabra L.
leontodon tuberosus L.
Lithospermum diffusum Lag.
Luzula campestris Gay.
Montia lusitaniceca Samp.
Myrtus cormunis L.
Narcissus triandrus 1.
Pedicularis sylvatica L.
Pinguicula lusitanica L.
Pinus pinaster Sol.(seedling)
Pirus communis L.
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Most commonly it occurs in the damp gywlleys where wind, water or biotic
factors provide erosion surfaces where it is free from too much compet-
ition. Teble 21 lists associated species from localities representative
of its range in Portugal.

As is to be expected, such conditions favour V. riviniana

and hybrids between this species and V. lactea were frequently encountered.
In one pine plantation near Mirands do Corvo, about Skm. S.E, of Coimbra, ¥
V. lavtea occurred along the unstable rim of en erosion ravine while V.
riviniana grew in the wet conditions at the bottom, about 15 ft. below;
large patches of the floriferous hybrid between these species extended
along the walls of the ravine about midway between the two parents,

About nineteen populations were sampled but the material

has not &fdt been analysed. It is strongly suspected, however, that

introgression involving V., lactea and V. riviniana will be demonstrated
in many of the populations, especially in view of the success of lactea-
like forms in the closed communities often found. It is certain that V.
lactea no longer occurs in many former localities and this is probably
due to the closing usﬁ%he ground flora resulting from the reafforestation
policies and it will be most interesting to examine the structure of
populations from areas threatened b, the same fate. The results gained
may well have a direct bearing on the speculations arising from tne
study of populations of V. lactea in Britian and give yet more clues as

to the future status of this species.,
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