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Results and discussion

FLORAL PHASES

Mean flower duration for the three months was 6,07+ 3,29 days. Flowering was signif-
icantly longer at the beginning of the flowering season and shorter at the end of that peri-
od (Kruskal-Wallis H = 95,288, p < 0,001) (Table 1). Temperature could be one explana-
tion for the observed decrease of flower longevity across the months of May, June and July,
as also concluded by Ortega-Olivencia & Devesa (1998) for Scrophularia fontqueri
Ortega-Olivencia & Devesa.

Anthers of both long and short stamens were nearly open since the 1% day of flower;
anthesis and pollen was completely released by the 6" day. Hydrogen peroxide test showed
that stigmas were receptive from the beginning of anthesis through the last days although
from the 4" day onwards they were even more receptive (Fig. 1). By the 8" day stigmas
were completely dusted with pollen. /n vitro pollen germination was higher on the 1% day
of anthesis and significantly decreased with flower age (Kruskal-Wallis H = 38,800, p <
0,001; Fig. 1), although previous tests showed higher pollen viability from 3-day flowers,
In fact, Stone & al. (1995) refers that pollen viability is known to decline, sometimes rap-
idly, with age and exposure to environmental stresses. There were no differences between

Table 1. Values of flower longevity from May to July (mean + st. dev) and mean air temperatures
(www'); n = sample size; minimum and maximum values between brackets.

Month Flower longevity (days) Mean air temperature (°C)
P

May (n = 70) 9,06 + 2,58 (4,0 - 17,0) 17.8

June (n = 24) 6,04 £2,92(1,0-11,0) 21,5

July (n=113) 421+224(1,0-11,0) 22,0
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Fig. 1. Pollen viability and stigma receptivity during the lifetime of flowers.
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pollen germination from short and long stamens (short: 11,42 £ 18,04%; long: 13,61 +
23,77%;: n = 33; Mann-Whitney U = 542,00, p > 0,05).

BREEDING SYSTEM

Fruit set from experimental pollinations in L. ricardoi was higher after hand cross-pol-
lination (Fig. 2). Although there were no significant differences among treatments
(Kruskal-Wallis H = 12,325, p > 0,01), this may be due to the low number of fruits formed.
Results shows that self-pollination can occur but fruit set is quite inferior. This is support-
ed by the ISI index obtained (0.59), which considers L. ricardoi as a partially self-incom-
patible species (Becerra & Lloyd 1992; Lloyd & Schoen 1992). Many Linaria species are
self-incompatible (Dilleman, 1949; Valdés, 1970, Arnold, 1982) and Valdés (1970) also
refers the gametophytic self-incompatible system as the most common in this genus.
Gametophytic self-incompatibility may be broken by excess of pollen produced by flow-
ers and plant age, so this could explain why there was some seed production by autogamy
(Valdés 1970). Seed production by autogamy has been reported for many Linaria species
(Darwin 1883; Champagnat 1955, 1961; Valdés 1970, 1996).

Control flowers produced a low number of fruits when compared to cross-pollinated
flowers (Fig. 2). This suggests that there may be pollen limitation possibly due to a reduced
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Fig. 2. Fruit set for each pollination treatment.
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activity of pollinators (Mateu & Figueres 1998) or maybe the bagging system affects their
activity.

Low values of fruit set may be caused by stigmé damage or changes in intrafloral con-
ditions due to manipulation. It could also be attributed to low pollen viability: there were
no significant differences in pollen germination among treatments (one way ANOVA F =
1,405, p > 0,05; data arsin transformed; mean 23,24 + 15,65%), so pollen viability could
be limiting fruit production but in the same way for all the treatments.

Although low values of fruit formation did not allow statistical analysis, values of
mature and aborted seeds counted in fruits also revealed that the species is mainly xeno-
gamous and, secondary, fruit and seed formation by self-pollination is also possible (mean
number of mature and aborted seeds from self-pollination: 3,0 £ 6,2 and 3,8 £4,3, n=5;
and from hand cross-pollination: 23,3 £ 9.8 and 1,4 = 1,8, n=17).

Results from manual pollinations were consistent with those of pollen viability and
stigma receptivity. Two floral phases can be established. First, in the period between the
1 and 3™ days of anthesis, pollen viability is higher and the stigma is receptive. This
seems to be favourable for autogamy. Second, between the 3™ and 8™ days, although stig-
ma is highly receptive, pollen viability is very low and this may favour xenogamy.

We conclude that L. ricardoi can reproduce by both, cross- and self-pollination,
although xenogamy seems to be more efficient, and furthermore it provides higher genet-
ic variability. Autogamy may be a good chance to reproduce, especially in critical situa-
tions.Population size and alteration of the plant-pollinator system due to habitat destruc-
tion may seriously limit the species reproduction.
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