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Introduction

Astragalus gines-lopezii Talavera et al. (Fabaceae} is an endemic species from southwest Spain with
a very limited area of distribution. There are only two known populations of this species, totaling less
than 1000 individuals. This species was included on the Red List of Threatened Spanish Vascular
Flora in 2008 in the category Endangered (EN) {Moreno 2008). The restricted area of distribution,
limited number of individuals and their populaticn structure could represent a high risk for survival of
this species. Therefore, in order to detect potential threats, we have studied some key aspects of its
reproductive biolegy. Fructification success and seed production were evaluated, arnd morphological
and physiological seed variability were also studied.

Methods

From each one of the two known populations of A. gines-lopezii, 50 individuals were randomly
selected. For each plant, both the number of inflorescences and the number of flowers were recorded
and then ripe fruits were collected and the number of ripe seeds per fruit was counted. For each
population, the length, width and weight of seeds belonging to different individuals were determined.
Seeds belonging to different individuals to be used for germination kept separately. To study the
germination response of each population, seeds of several individuals per population were bulked. In
all germination trials, seeds were incubated at alternating temperatures of 25/15°C under a 16/8 h
light/dark photoperiod. Mechanical scarification by sandpaper was used as presowing treatment
applied for enhancing seed germination.

Results and Conclusions

The average number of inflorescences and flowers per individual was 8.5 and 34, respectively. Plants
converted the 42% of flowers into fruit and the mean number of ripe seeds per fruit was 12. For each
population, great variability in seed weight, length and width were found among seeds belonging to
different individuals {intrapopulation variability; Table 1). However, no significant differences were
found between mean morphometric features of the two populations (interpopulation variability; Table
1). The germination percentages of control seeds (unscarified) ranged from 0% to 80% depending on
the individual plant and the germination mean values of the two populations were 22% and 60%
(Table 2). For each population, the scarified seeds reached higher final germination percentages {from
60 to 100%) and the mean values were very similar (97% and 99%) (Table 2). Therefore, as occurs in
many Fabaceae taxa {see e.g. Baskin and Baskin 1998), the hard and impemneable seed coat seems
to be the cause of the physical dormancy present in A. gines-lopezii seeds. Under natural conditions,
the progressive erosion of the seed coat allows germination of the seeds of this species gradually.
This species produces seeds with different degrees of physical dormancy and the degree of dormancy
varies among individuals. Therefore, seeds are released from dormancy at different times and
germinate intermittently over a determinate period. In conclusion, A. gines-lopezii seeds present a
great intrapepulation morpholegical variablity as well as a high intra and interpopulation physiological
variability. These results highlight that the source (crigin) of seed samples should always be taken into
account when defining models of germination behaviour, especially in wild species with a high degree
of merphological and physiological variability. The results obtained in this study will be used in the
deveiopment of a conservation programme tor this species.
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Table 1. Length, width and weight of A. gines-lopezii seeds belonging 10 different individuals of the two
populations (A and B). For each parameter. mean values followed by the same letter are not significantly ditferent
(P>0.05).

Populaticn and Secd length + SE Sced width > SE Ratio of length Secd weight = SE
nusmher of (mm){n = 10} fmm)in= 10 o width = SE (mg) {n = 2)
individual plant
Al TEN ]2 208 20,07 .40 = 0.07 715 £ 0.00
A2 2.67 = 0.U5 2082001 1.29 = 0.06 7672 0.19
‘A3 2762007 2231008 .22+ 0.03 7.3220.00
Ad 327+ 008 2.52+ 0,05 i31£0.05 8.50 2 0.52
A5 325010 258+ 0.08 [.27 +0.05 9.64 = 0.00
AS 319010 2392006 1.34 2005 8.27 + 0.05
A7 2952008 2261008 1.31 = 0.04 —
A8 2802005 226 £0.08 1.26 = 0.06 —
A9 2912007 2421005 .21 £0.04 8.23 20.24
Al 3.00+0.00 230000 132 £ 006 7.99 £ 0.04
All 3152008 263 0.07 1.21 £ 0.05 954036
AlZ 326007 251004 .30 0.4 10.47 2 0.18
AlS 316x014 2402000 1.32+0.05
Al4 312014 2.32:0.08 1.42 + (.08 2181 0.00
AlLS 3221011 240+ 0.04 1.35 £0.05 8.3520.16
Ale 2932008 241 006 [.22 +0.08 6.8320.00
AlT 35.05+0.10 2.51 +0.07 1.23 £ 0.06 8.54 £ 0.00
AlS 2.95 +0.07 238+ 008 1.25 £ 0.06 798 10,04
AlS. 2.95+0.06 238 +0.06 1.25 = 0.04 7.86 £ 0.07
AR 3282012 251 20,09 .32 +0.06 8.20 £ 0.02
A2l 311 20,07 2.49+008 1.26 +0.06 9.56 £ 0.10
AR 2902007 2.2820.06 i.28 = 0.04 7.39+0.17
A3 3.07£0.10 2522009 1.23 £0.07 8.48 +0.26
A 3.04 0,07 244+ 0.06 1.26 £0.05 8.84 = 0.30
2 <0000 <0000 0.456 <0.000
Mean values of the
population A 303620003 a 23920027 a 1.284=0011 a 8.380+0.195a
Bi 3.05£0.07 2.46x0.06 1254006 878 x0.14
B2 2854006 2524004 .14 +£0.03 738039
B3 3362017 262007 1.28 £ 0,06 9.719 £0.27
B4 320007 230006 1.40 = (.04 9.158x0.0!1
B3 332=x015 133+ 005 1.44 £0.10 7.53z0.04
Bb 283 +008 2.24 + Q.08 1.22 £0.07 7.08+0.17
, 87 339009 251004 1,35 £ 0.04
Bf 31 =009 239008 1.31 =0.04 732028
B9 291 2009 239007 [.22 £0,08 £.20 = 0.07
BI0 2.85+0.08 236007 1.22 £ 0.08 7.80x0.08
P <{.000 0.036 i <0000
Mecan values of the -
populalion B 3089 +0.067a 2412£0.003a 1.283 + 0,028 & B.114£0.294 0

Table 2. Final germination percentages of untreated seeds (control) and mechanically scarified seeds from the
two A, gines-lopezii populalions (A and B). Results alter 35 days of incubation at 25/15°C under a 16-h light
photoperiod. Mean values followed by different letiers within columns are significantly different (P<0.05).

Popuiation Germination (% * SE)
Conlrol Mechanical g
searifivation

A 60 x3.16b 97 x 1664 e

R 22£2248 9920874 ok
ANOVE table dff MS F F .
Treaunent (T) | 8362.19 24988 <0.000
Population (P) | 355.51 $0.63 0.007
TxP I 13278 1.9 0.001
Error 12 3345

I 8, significance [evel: ***P<0,00]
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