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Thc woody spec ies Secllrinega r;nClOria (L.) Roth m., Neri/1m o/eollde,. L. and Dial1lhus IlIsi· 

tamls Brol. are bcing monitored in order IO cval uatc thc ctlcCIS or thc Alqueva rcscrvoir 
(Guadiana Rivcr, Alentejo, PorlUgal). 
Secl/n'nega linc!oria is a thrcatcncd narrow cndemi cspccics. Neril/l/1 oleollder bclongs IO thc 
ri paria n ga llcrics llnd Dialll/w.\' hB'i/a/ws grows on rocky habitats. Th c three species are consi ­
dered importanl far thc maintenance or theiT habitat stmeturc. 
Thc Alqucva dam is under construclion and the elTecls or its reservoi r on Ihc pianI speeies are 
bci ng cva luated and quant ified by dcmographic. phenologic and rcproductive biology sludics. 
In Ihese sludics. il i5 neeessary IO dc lì nc classes o r indi viduals (cohorls) grouped by a common 
runetional characlcristic. Beeause the age delerm ination in these ind iv iduals (Le .. Ihe sludy 01' 
growth rings) may require dcslructivc aetions. biometrie paramelcrs related lo noral produetion 
capacily or phcnophasc were studied using rcgression modcls. The mOSI signitìea nt models nnd 
Ihe paramelcrs Ihal beller dclined thc groups or cohorlS are presenleu. 
The modelling orthese relationshi ps givc the size strutture oflhe populations in lime zero. This 
allows lor unalysis or their evolulion and tlle irnpact asscssmcnt 01' Ihc u<lm's conslruct ion on 
the studied spccics in Ihe nexl years. 

Neriwn oleander L. , Securinega tinclOria (L. ) Rot~m and Dianlhus lusilcmus Brot., are 
three woody species that can be found in Alentejo region (Portugal) of the Guadiana rive r. 
The two first are nanophanerophitics, xerothermics and phreatophitics belonging to medi­
terranean riparian eommunities. N. oleander is a c ircum-mediterranean species. that finds 
its northern limit in this Portuguese region and Extremadura (Spain). S. fine/oria is an 
endemie plant of the Iberian south-west. D. lusitanus is a chamaephyte with a rosette 
growth pattem present in acid rocky habitats. These populations wi ll be perturbed by the 
Alqueva dam in an unknown way. To evaluate the effeets in these species, in the eontext 
of a more extensive monitoring pian (Ballester & a l. 2000), some works centred in the 
analysis of the populations struclures and their evolution have been developed. 

Population eharacterisation through size structure and the modelization of the relation 
belween size and age, has been largely reported (Hett & Loucks 1976; Agren & Zackrisson 
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Table l. Summary of the variables measured in N. o/eander and D. lusilanus . "Y" is the dependenl 
variable and " X " the independent variable 

Abbreviation Description Unit 

y FLOW Reproductive potential or reproductive elTon 

x PER Perimeter cm 
~ 
~ x H BAS Average height afthe basaI foliar axes cm 
§ 

.", x LONG Average maximul11 length afthe nora! stems cm ~ ..; 
ci x NODE A verage number of nodes for flora! axis 

x BIOV Biovolumc titted to a geometrie figure m3 

AREA Basai area ofthe geometrie figure 
, 

x m-

, y FLOW Reproductive potential or reproductive ciTar! 
~ 
." x HEIGHT Shrub average height cm 
~ 

<: ~ 

~ BIOV Biovolumc ftttcd to a geometrica l figure mJ 

'" 
x 

~ 
AREA BasaI area of the geometrical figure 

, 
x m-

Table 2. N. oleander: Linear Regression using a Negative Exponential Function and a Power 
Funetion. "y", reproduet ive potenl ial; "x", biometrie parameters. The significant function with the 

greatest R2 is underlined 

Variable Negative EXfloncnti;.lI Functio n Power FUlle/ivl/ 
X Model R- p-Ievel Model R- p-level 

HEICHT Lny 3J756-K}.Q1654' HE1GHr 0.5111 p <0.000000 Lny -IOJ5 + 3,3267· U1 HElGlfr 0.6955 p <0.000000 

BIOV Lny 5.8724 +0.08543' BIOV 0.2076 P <0.000000 Ln y 4.(lO59 + 1,7923' Ln mov 0.5848 r <0.000000 

AREA Lny 5.2367+0,10771 ~ AREA 0.3770 P <0.000000 Ln v 24584 + 2 0316' Ln ARFA 07298 D<OOOOOOO 

Tab le 3. D. lusitanus: Linear Regress ion using a Negative Exponential Function and a Power 
Function. "y", reproduetive potenti al; "x" , biometrie parameters. The significant function with the 
greatest R2 is underlined. 

1990; Garcia & Antor 1995 ; Morris & Doak 1998; Paton & al. 1998; Marrero-Gomez & 
al. 1999). This characterisation allows to compi le information about the changes that occur 
in the life cycles ofplants. When age determination, through destructive actions ( Iike the 
analysis of growth rings) , or the complete following of the li fe cycle is not possible, the 
re lat ionship between the reproductive potenti al and some biometrics parameters has been 
used (Herrera 1989; Hanzawa & Kalisz 1993; Gonzàlez-Benito & al. 1995). 
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Fig. I . N. oleander: Linear Regression Model and Residual Graphic. 

The aim of this study is lo determine the population structures of these three species, 
using easily measurable biometrie parameters of the vegetati ve growth. 

Methods and analytical techniques 

Data for N o/cander and D. /usi/anus were collected during 2000 and 2001 for S fine/oria. 
Within the distribution area, some plots were selected at random for sample collection. Far 
N. oleander and D. lusilanus, different size variables were measured in plants (Table l) to 
determine which offered better information about population structure. In arder to do this , 
the relationship between these parameters and the reproductive potenti al (total number of 
flowers , caunting as tlowers, flowers scats??, flower buds and fruits) was estimated. Two 
negative exponential functions that can explain this relation and define the best descriptors 
of the population structure, were found. These functions are the negative exponential (y = 

Yo e -mx ) and the power function (y 0= Yo x-m). Both models required a linear regression 
analysis using a logarithmic transformation ofthe negative .exponential function (In y = In 
Yo - mx) and ofthe power function (ln y ~ In Yo - In x). 

The best descriptors of the population structure were selected according to the highest 
coefficient of determination (R2) ofthe linear model and its significance value. 

A different methodology was applied far S. fine/oria due to its characteristics (a dioecious 
plant, extTemely branched, with an enormous flower production and with difficulties to 
individualise each plant). lt was tried to find cohorts of height in function of the pheno­
phases. Height and phenologic state data was collected in IO x IO meter plots. 

Results and discussion 

Significant linear regressions were found to model reproductive effort as a function of 
size in N. oleander and D. lusitanus. The power function was the best model to explain 
these relationships in every case (higher significance coefficient or determination) (Tables 
2, 3; Figs I , 2). The best descriptors for tbe population structure were the figure area 
(AREA) for N. o/eander and the biovolume (BIOV) for D. /usi/anus. The frequency class 
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Fig. 2 . D. {l/sifOI1I1S: LilH:~ar Regress iol1 Model and Residual Graphic. 

• 
" 
" 
" ! 

o 
" .. l 
" 

o/eander. 

! , , 
! , 

,~ 

00_ -
~' . •. , 
~ 

e'OV lmJl 

" .. 

Fig. 4. Blovolume d lstnbutlon In the populatlO!l 
or D. Il/silanus. 

histograms in lhese two parameters present a typical reversed J-shaped distribution, with 
1015 or small classes (AREA: 64,2% or Ihe individuals in classes smaller Ihan 10m' in N. 
oieander; BIOV: 76,4% in classes below 0,003 m' in D. fusi/anus) (Figs 3 and 4). This 
shows a stable situation betwecn regeneration (with thc incorporation ofnew individual s) 
and mortality. Thc existence ofclasses with a lower frequency than thase ofthe subsequent 
ones can be a result of non-identified perturbations (probab!y grazing or floods from the river). 

The great vegetati ve growth of S. fine/oria was verified in 1he field . In the river zones 
where sand extraction allows to see 1he basaI zone of the plant, a great web of roo1s and 
stems was observed. In addition, the tlowering changes, due to the great variation on tlle 
ri ver tlow from one year to another, a llows to the underest imate the obtained data at this 
moment and to rethink the methodological approach of this species for the future. 

Conclusions 

The significant relationship between the flower production and size justifies the use of 
these parameters for the structure description of N. oleander and D. lusitanus. The bes l 
model to explain the relation between the vegetati ve growth and the reproductive potential 
is the power fu nction. 
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The size structure for N. oleander and D. Il/silanUs corresponds lo a situatioll of active 
regeneratioll . with stabi lised populations. Al preseot conditions these species don ' t need 

a spccial care, but il is necessary lO cons ider future alterations by the Alqueva dam. In 
lhe nexl years lhe changes ofthe population dynamic due lO dam fi li-up wili be monilored. 

Applied methodology for N. o/eander and D. lusitanus is not viable for S. linctoria due 

lO problems inherenl to the species. The melhodology based on populal ion characteri­

sation based 011 phcnological stales, musl alsa be reviewed and l11odified. 
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