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Study area

Location - rormat Hanaciv Park, at the solthen
edge the Camel ridge. siael

Site 1: 14582183 kiael gid, aftituce 120 m., on a slight
slope facing south-ecst, The area seives c afile
bieak!, cimedto diminkh spread the spread of fire
into the pak from adjacert settlennents (Perevolasky et
al., 2003},

Site 2: 14462174 kiael gid, al 100 m altitude, cn a
moderate slope facing the north,

Rainfall Average annual precipitation; 50 mim
Seefig 1 forsecscnal cumulative rainfdl 1994-1997,

Substrate cenomarnic hard imestene and
dolarmite 1ocks, covered partly with brown-reddsh terna-
1c85cl 50l

Natural Vegetation

Site 1! 1ecovered from afire in 1960, trarsition state
between shrubland and a degraded maaqus, defined
<6 "sparse’ Phillyrea latifolia vegetation untt (Cohen,
1987). This plant community is donrinatec by B
latifolia, accormpanied by Pistacia lentiscus,
Calycotome villosa, Rhamnus lyciodes,

P P 1
Asparagus aphyilus and Smilax aspera.

site 2: No docurnentation exdsts about fires inthe lcst
50 years, The vegetation is atrarsfion formation
between open and derse magu, defined os "typical'
P latifolicr unit (Cohen, 1987), Plant spedes compasition
is similcr tosite 1, except for the mae prominent
dormination of R Latifelia,

General phenological pattern at the
population level (fig. 2)

# Sping b the main activity secsen of vegetative arcwth
and Hoeming, This fiming 1eflects a long ferm
adeptation tothe Medteransan climcte regm e

Blooming peaking in March precedes vegelctive
arcwth which reciches o' peck in Apri

® Ripe fuits ae found between the end of Septembber
and January

® Ripe futs are found between the end of Septembber
and January

# Inter-cnnucl fluctuations of 3-4wesks occurin the
fiming of veaet cive growth end blooming, The infer-
annual fluctuctions can be explained by fhe changing
aucilcbility of weten when rins occur in ecily winter,
spiing vegetctive gowth end blooming oczur ecriier
and iflect shatdem phenchypic plasticity.

#® Asecondvegetdtive giowth pariod sparadic and
much less infensive. may cocursem dimes in November
and December, High cumictive rainfdl unhil Decem ber
incucss the sporadic winter vegetative groth.

Fig 1. Cumulative rainfall 3t Zi4hron Y aakay 18844587

1. Growth of elongated shoots
Management treatments stimulated the growth of
elongated shoots. Elongated shoots wale especially

fiequent in the grazing + shrub removal riedment, Strong

resporse wes found ako in gazing and shiub-rermoval

triectments. The percentage of shiuks with elongated hoofs

Inthe natural cnd control plots was very low [Table 3),

This reaction expresses short-term phenotypic plasficity,

which can be intetpreted as a compensation growth
undet siong grazing Pressute, which k Tacilitated by
shrub removal

Management treatments

Site 1

1. Contral - no intervention

2. Shrub-removal - removal o the shiubs and sub-
shiubs prior fo the stucly.

3. Giezing - heid of bes! cattle (150-200 headk) wes
introcluced to the fire break producing very high
aiczing pressuie for ashort duration [7-10 days), af the
beginning of Apiil.

4. Shrub-removal + grezing - corrbination of 2 and 3,

site 2

HNatural - no intervention, no fire and cutting in the lost
50 years,
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2. Sclerophylly

Less scleromorphic leaf structure was found in the
shrub remeval + greeing flectment, Tendency
toward less sclerormanphic lect wes ako observed in
aiczing hreatrment, bu wos not significant (Table 4.
This can be interpieted cs hade-off of 1esource
allocation betwesn massive shoot eongation and
depasition of wall materialinleaf cels which
contributes to Righsdeophyly index

Table 3. The Effect of management freatments on the
growth of elongated shoots
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Table4. The sffect of management treaments on leaf
dry weight, |eaf area and the ratio diy weight/leaf arsa
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Leo? areo refer ony?o one side Different leifen in each coiumn
Incicere signiicant aierence

Abstract

Viege afive growth, blooming and fuiting of Phillyiea
latitolia L. were monitored through 5 years under
different management 1iegimss in a Medteransan
garigue in lsicel, Vieget ative growth and kleoming
occured corstantly and messively each spiing
with slight inter-annual termporal fluctuctions,
piobably confralled by water availability, Freguency,
Icte and intersity of vegetative growth wele ako
corstant and meesive Reproductive perfamance
was very iregular and variable, bath ot popuation
and individual levek, Management trectments had
no effect on the timing of the phendogical events,
but cased maesive growth of elongded shools
acconpanied by decrecse of leaf scleraphylly.
Management intervention enhanced blooming and
fiuit production. The adaptive significance of the
phendogicd pattern and the shotf-feim
modificctiors by management is dscussed

Observations and

measurements

Phenology. 40shuts per plat (200 fotal welsvsnsd

and recorded weekly [Febluuw Apm] rithiy (fvicy-

Septsrrt)el] and twice a monl d)el January),
rowth, Blooming und Rlpellunsvld

con'p\eted by recading the presence of elongated

SOIeropthw Leaves wete sampled randormy (40 per
triectrment). The ictio dry weightleaf areaserved s
sclerophylly inclex

Sex fype. Individucl planis of the investigated!
populcticn were identified cs hermaphrodites o
"males" cuingthe blooming period in the field This
wes completed inthe lakorctory by micicscopic
observatiors of presenved flowers.

Hermaphrodite

"Male!

Flowers of P Latifola

Frequency and intensity of blooming
and ripe fruits at the population and
the individual levels (Tables 1 and 2)

® The average rate of blooming for all
management plots thioughout all the study years
wes 58 %.

® Maony individuak aveided blooming in certain
yeas and about 20% of the shiubs had rever
bloorred duing the studly period,

Bloomring Tlequeno/, 1ate and irtersity were
signficcrtly highet in the "'male” shiubs,
compared with hermaphroditic potential fiuit
producess, The can be explained interrs of
tacde-off, by lower demand fol intemal resources
investrment in rmales,

® The average paicentage o shiubs beaing ripe

fruits wes very low (20.2% on average), The

majority of the hermaphioditic shrubs avoided

tipe fruits ot all through the stucly peliod,

Fruting frequency and average frufing interstty in

the individual hermaphrodite shiube throughout
e chesvation years, wWoe very [ow,

® The ovaiiss o P. /ofifolia are aftacked by
Probruggrannielia philrecre (Cacidomyildae),
and galls are fomed instead of naimal fiuits
[Pollak and 5 chwartz-sachor, 2003, We cessume,
that low and megulal reproductive perfoimance
can be aplumed ot lecst partialy, as a

Aims of Study

The evergieen sclerophyllous shiub Phillyrea |ofifdlia L, was
chesen as a model plant for the study of the effects o
management inferventiors on the phenclodcal pattern.
In this stucly, we csses the lasic phendogical pattem of
ecst-Mediterransan populcticrs of P (afifdia and it
netural fluctuctiors. Detinction B made between long-
term adaptation to the cunent emvitenment, due to
phylogenetic hetage, and the shart-term reactions,
expisssed by phenctypic plcsticity, Management
tiectrmerts lke shiub-removd and gieging, serve o
factors that induce short ferm readtions, which may
madity the begic phendogical pattemn. These
medificaiore are infepreted by the parametes of iming,
fiequency, 1ate and intersity of the phendlogical events
and are examined inferms o rescurce allocdion and
fiacle-cff mechanisrms.

Phillyrea lafifolia L.
Natural History in
brief

® Evargeensclerophyllous
shiub

Wickely clitiiouted through the
Mediteransan biogeographic
regicn (Feinknn-Dathan, 1978;
Browitz, 1984; Zohary, 1973,
Derminart inscrme
Mediteransan shiub
cornrunities in kroel.

® Blooming and new vegetative growvth ocour
Inspring The small yellowish flowers contain 2 sepak,
4 petak 2stamers and a gynoecium corsisting of
an ovary with 2 owules, style and 2 lobed stigmice.
Wind pollincted

® Anchodiceciows species ky which the
hermaphioditic indivicak have flovers with big
stigmcs, whelecs the "malss" bea flowes with ovaries,
style and degenerated stigmcs of lack fermde parfs
ot all (Henera, 1994; Arorne and Wilkcock, 1994;
Pallak andl Schwartz-sachor, 2003).

* Ripe fleshy blush-black fruts are found in
SeptenrberJanuary.

Table 1. Rates of blooming and fruiting af the
population level during the study period
(1994-1997)

Year Blooming (%)  Fruiting (%)
1994 43.0b 19.8 ab

Aveiage

Percentoges refer o the fafol

Table 2. Frequency and intensity of blooming |

and fruiting in hermaphroditic and "male’

plants (average of categories)

Sexiype Blooming _Bloom_mq Fruiting Flumng
T frequency intensity frequency intensity|
hiodiic 3158 1.29b 1.84 0.60
"Male? 377a 1.83a a a

Fla\uem-ucule 0
interaity s colet 03

2cch coumn indicore sgnificent difference.

against insect damage.

nts
Bloomlng and fruit yleld

em
ate and infensty of Ho
'\ compered wih non-deutbence rectments
[m:furd and contra). The figures forthe greeing
trectment were especidly low (Table 5). Shrub-remaval
[endthe combination with gezing) may cawe befter
licht pentrcticn, thus encisling mare blooming From
longrterm adaptation paint of view, enhenced
teprodictive perfoimence under diturbance cen be
=iploined e ability o colenize

i i e bl
gezing alone differs fiom the cher manageme:
frectments.
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Table5. The effect of management freatments on frequency,
rate and intensity of blocming andfrufing during the study
period (1994-1998)

Conclusions

The basic phendogical fiming pattein of 2 jofifalic
Iepresents a longHerm adaptation to Meditercnean
dirnate. mainly to the rairfall reginre The slight inter-
annud fluctuctiors in timing reflect phenaypic
isporee to the cunrent availability of wd e, The
iregularity, low perfomance and partial avoidance
o blooming and fruit production, suggest long-em
adaptation to athet selective forces, probaldly
corsticints of floral biclogy, dspeasal biology and
irsect atacks. Delibercte managerment friectments
modify cetain phenc-maphological components in
amanns that may cortibute to the success in the
dynamic processss inthe community, The shot-tem
effects of the population and indvidual levels of one
species should be corsidersd when management
treatrments are applied.



