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ABSTRACT

This study aims at characterizing nineteen culsvaf olive trees cultivated in the region of Chidtriem in the
coastal part of Tunisia under rainfed condition@rRhat yield and pomological parameters were foka during
four years from 2010 to 2013. We noticed a sigaific(P < 0.05) varietal differences in terms oflgtiephysical
characteristics of the fruit and the oil contentoldover, there were some fluctuations in the yimtiveen years
and a severe alternate bearing was clearly obsertzaath cultivar expressed different pomologicalreleters. The
largest fruits were given by ‘Tounsi’ and ‘Ascolgnaveraging respectively 7,98 and 6,09 g, wherézsemlali’
(0,74 g) and ‘Chetoui’ (1,91 g) had the smalleste®@nBased on our results, ‘Meski’, ‘Roumi’, ‘Besies
‘Picholine’ and ‘Lucques’ produced the highest cuative yield over the four years of study. The ksjtoil content
was observed in ‘Picholine’ (19,62%), ‘Fougi’ (12%), ‘Chemlali’ (14,34%) and ‘Chemchali’ (14,05%;jinally
and based on our results in the Chott Mariem regitidahbia’ and ‘Lucques’ were suggested to be more
appropriate for table olive production whereas; &g’ and ‘Chemchali’ were the most suitable for pibduction.
‘Picholine’ could be considered as a cultivar withuble use.

Keywords: Olea europaed.., olive ail, olive fruit, productivity, yield.

INTRODUCTION

The Tunisian olive tree culture constitutes onehef principal economical and agricultural strateggctors. About
60 million trees are distributed and spread onnilon hectares from the northern to the southegions, where a
wide range of edapho-climatic conditions are phiéawgi The olive oil is produced without refinemeand has
healthy unsaturated fatty acids and antioxidanth wiaimed preventative and curative effects ordicaascular
disease and cancer (Visioli and Galli, 1998). Tlwedruit is a drupe used for both oil extractiand also as a table
fruit. It is composed of four main parts: exocarpskin, mesocarp or flesh, which is an edible pdrable olives
and part where olive oil accumulation starts, agdified endocarp, which surrounds and protectslas@ semen or
seed (Connor, 2005Y he evolution of the olive growing sector over timeyvealed that until the 1950s, the olive
culture expanded slowly. After that, traditionahpling system has been transformed into more iiMerggoves
(Fernandez-Escobaat al, 2013). In Tunisia, there have been many effoots the intensification, notably by
increasing trees density. New orchards are plaatédgher densities (200 and 300 trees)Haiachi et al, 2014)
and many foreigner cultivars were introduced sushRicholine’ and ‘Manzanilla’ into new Tunisian abrards
between 1996 and 2006. It is well known that ecielgand cultivation conditions have significanteets on both
yield and quality of olives (Bignane@t al, 1994; Michelakis, 2002). Yield derives from frgjuality (e.g. weight)
and quantity (i.e. number) (Rosati, 2012). As ré&gubiin similar studies, the relationship betweezidyand weather
related variables become evident at the criticaktof flower growth and ripening. The olive treeaisvell-known
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alternate-bearing species (Lavee, 1997), this ig thle high yield year is generally followed by avlyield year
even under optimal conditions of cultivation (Aia&t al, 2014). On the other hand, the amount of oiléases
gradually through summer and fall and reaches agimum as fruits become completely black. Oil pretehn,
quantity and quality are greatly affected by maagtdrs such cultivar, oil accumulation and harvesstage. Fruit
weight and fruit volume showed continuous increfieen the beginning of fruit development till fruitached its
full weight (Desoukyet al, 2010). The increase in fruit size was generddiiermined by dry matter accumulation in
the endocarp and the mesocarp. The final fruitisizdso related to environmental and endogenacus gbnditions
that allow the genetic potential growth to be aebieto a varying degree (Rosati, 2012). Fruit andes mass can
vary due to exogenous factors such as environnuettivation and technology (Ebiad and Abu-Qaoudl14)0
Evidently, water stress besides decreasing platititgc causes a drop in fruit growth, which is gnpartially
reversible after removing the stress. Rapombral, (2004) showed that water stress during earlit fjrowth
reduced fruit size. The mesocarp and the endoasponded in different ways, indicating both comjmati and
interaction between developing fruit tissues. Rto@d Antognozzi (1996) showed that irrigationl diot influence
fruit shape, but increased fruit weight, volumed @uilp/pit ratio.

The objective of this study was to investigate pleeformance of nineteen olive cultivars in opetdfi@ the region
of Chott Mariem in Tunisia over a period of 4 yeirem 2010 to 2013). The ultimate purposes ardiversify the
olive cultivars under cultivation in this regionder high density planting and to introduce some,rperior and
well-adapted cultivars having high yields and hiiglit quality.

MATERIALS AND METHODS

1. Study site and Plant material:

The trials were carried out in a sandy soil betw2@h0 and 2013 at the experimental station of Ckiattiem in
Sousse (35°54'N; 10°33’E) located in the centeflofisia. This repository experimental station elsabd on an
area of 0,5 ha and hosts a collection of localfareigner olive cultivars 26-year age olive trg@anted in 1991 at a
density of 200 trees Ha Olive trees were spaced 7m x 7m and were subjeotall common olive cultivation
practices and conducted under rainfed conditioh& dlimatic conditions were recorded through a omeiegical
station installed in the experimental station. Hinea’'s climate is considered as semi-arid with ig=deought and
high temperatures in summer (Table 1). A randomiziedk design was used with three replications quétivar.
For our study, we were interested in 19 cultivageo@ped as oil and table cultivars). The local icats are:
‘Chetoui’, ‘Roumi’, ‘Gerboui’, ‘Besbessi’, ‘Meski’,'Sayali’, ‘Marsaline’, ‘Chemlali’, ‘Oueslati’, ‘Rkhami’,
‘Chemchali’, ‘Beldi’, ‘Tounsi’ and ‘Fougi’. The fagigner ones are: ‘Picholine’, ‘Lucques’, ‘Dahbi&janzanilla’
and ‘Ascolana’.

Table 1.Meteorological data of Chott Mariem regionin Tunisia during the trial period from 2010 to 2013

Months

Years | Jan | Feb | Mar | Apr [ May [ Jun [ Jul [ Aug [ Sep | Oct | Nov | c
Min. Temperatures (°C)

2010 | 762 | 7,92 | 9,73| 13,01 150
2011 | 6,69 6,46 7,81 11,3% 14,2
2012 | 747 | 473 | 889 | 11,2| 137
2013 | 7,98 6,75 10,56 12,25 15,3
Mean | 744 | 6,47 | 925| 119% 146
Max. Temperatures (°c

18,08 2007 2128 19,96,04| 11,51] 7,33
17,93 215 20171 20,859 1] 13,89| 8,65
18,78 22,03 22,29 20,09,21 13,79| 8,26
17,12 20,97 215 20,9894 | 116 7,98
17,98 2187 21,45 20,45,02| 12,70] 8,26

P[P [oo]©

2010 | 17,51 | 19,01f 18,54 199 24,02 25,83 30j04 30,05 6628,24,61| 21,09 18,2%
2011 | 16,15| 15,27 17,54 20,8 23,15 26,89 30|39 3Q,07 722B8,24,05| 20,55 16,91
2012 | 1535 13,61 17,14 20,9 23,61 27,68 31|57 32,3 129,258 22,97| 17,83

2013 | 17,42 | 16,06] 19,6| 208
Mean | 16,61| 15,99 18,21 20,6
Total precipitations (mm)
2010 | 14,2 29,2 | 55 69,6 27 2,8 1,2 0,2 824 1154 3984 5
2011 | 32,5 | 35,7 | 405 72,9| 66,8 5346 1,6 0,6 6,4 135 80,41,8

2012 | 31,6 144 | 824 113,2 24,6 7,4 1 0,2 88 31 3.8 2P
2013 | 272 | 52 43,2 67,2 9 0,4 1,8 14,4 23 2,2 26,2 64,8
Mean | 26,38 | 21,13 55,28 80,78 31,85 165 140 3,90 49,90,15| 37,55 29,55

(Source: The Regional Research Center on Hortioal&ind Organic Agriculture of Chott Mariem).

23,1 25,15 2885 3044 27,2¥53| 20,36 16,51
23,47 26,6 30j21 30,72 6328,25,50| 21,24 17,3

OT[ToTOTOT| 00

2. Yield and fruit study

Fruit were harvested by hand and the total yielglt{ke) was determined at the black maturity stimgeeach
cultivar from all replicates. The productivity wedstermined as the ratio (%) of the total productibione cultivar
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to the total production of all cultivars x 100. dnder to see the fruit size categories, 50 fruitsensampled from
each replicate of each cultivar (150 fruits petieat). The sampling was carried out in the fowps of 2010, 2011,
2012 and 2013. The studied pomological characiesistere Fruit and stone weight (g), fruit and stevidth (mm),

and fruit and stone length (mm). Fruit and stongpshindex (length/width) were calculated. The stasas then
removed and flesh and stone were weighed separ&e/ythe flesh to stone ratio (F/S) was determiiiée weight
of the fruit is considered low when (< 2 g), mediwhen (2 to 4 g), high when (4 to 6 g) and veryhhighen (> 6

g). Its shape is determined by the length/widtforahd had spherical form when (L/W < 1,25), ovedden (L/W =

1,25 - 1,45) and elongated when (L/W > 1,45). Caniog the stone weight, it is low when (< 0,3 gegdium when
(0,3 to 0,45 g), high when (0,45 to 0,7 g) and eigh when (> 0,7 g)The stone shape indedetermined by the
length/width ratio, is spherical (L/W < 1,4), ovdidW = 1,4 to 1,8), elliptic (L/W = 1,8 to 2,2) @longated (L/W >
2,2) (Ebiad and Abu-Qaoud, 2014).

3. QOil extraction

Mature drupes healthy, clean and free from pesisdiseases were selected and were harvested by Kandore
than 48 hours elapsed between harvesting and pgessavoid the risk of fermentation and develophodrdefects
in the oil. Olive oil was extracted using the egtian method by trituration. It consists in grindithe olives into a
paste using a mill, malaxing the paste for 30 ma imalaxer with 6 vases, separating the oil an&mfabm the
solids using a centrifuge (1300 rounds/mn) andlfinaeparating the oil from water by gravity. Tbi content was
expressed as a percentage of the fresh weighedilite fruit. The samples were taken from eacHicae of each
cultivar. The sampling was carried out in the forops of 2010, 2011, 2012 and 2013.

4. Statistical Analysis

The means of the various yield and fruit charasties values are given as mean + standard devié®bi followed
by Duncan test as calculated from data measured¢amid out to test the significance of the déferes between
means and assessed at the $@tificance level. The comparison between the Wiehsa of the 19 cultivars was
made using a one-way analysis of variance (ANO\A) statistical procedures were performed usindadistical
analysis and data management software (Statiftmetage for the Social Sciences) SPSS 17.

RESULTS AND DISCUSSION

1. Yield study

The productivity (%) of every cultivar per year wlalowed in order to analyze the contribution eich cultivar in
the total production. The effect of both year antticar was highly significantK < 0.05). In 2010, ‘Besbessi’ and
‘Lucques’ showed the same level of production (388 3,44%) (Table 2). The rate of ‘Meski’ incresamong
years and varied from 3,33% in 2010 to 9,16% in3%Bigure 1). In 2011, ‘Chemchali’ and ‘Fougi’ didigroduce
olives, the same in 2013 for ‘Sayali’, ‘ChemlaliQueslati’, ‘R'’khami’, ‘Chemchali’ and ‘Fougi’. In2012,
‘Chemchali’ and ‘Meski’ showed the highest produitii (respectively 7,06% and 6,64%) (Table 2). ur drial
conditions, ‘Meski’ was the highest yielding cudivin the four crop years, giving a productivity64 and 9,16%
in respectively 2012 and 2013, followed by ‘Picheli with 8,93 and 4,31% in 2010 and 2011. The weaifl the
‘Chemchali’ and ‘Fougi’ cultivars given in 2010 a2®12 were considerably higher than the levels roemb the
previous seasons (2011 and 2013 were null). Thedyztivities showed respective increases of 706&6740% in
2012 compared with 2011 while ‘Meski’ recorded serof 181% in the same year (Table 2). The frgtdyhad
important fluctuations during the four years ofdstiand reached its lowest values with ‘Tounsi’, ¢A&na’ and
‘Beldi’ (respectively 0,13, 0,15 and 0,89 kg/tré€nble 3). There were large cultivar variationyield and a severe
alternate bearing was clearly observed. This resait be explained by the relatively high densitylaintation and
the absence of complementary irrigation (Gragaml, 2006). It has been demonstrated that rainfalindufruit
ripening exerts a considerable influence on fimait foroduction in areas with a dry climate, sushtlze Andalucia
region (Galaret al, 2007). In other sites of the Mediterranean aeyaperature has been revealed as the main factor
(Fornaciariet al., 2005). The highest cumulative yields over the 4rgewere in ‘Meski’ (72,17 kg/tree) and
‘Picholine’ (63,42 kgl/tree) (Figure 1). The samesule was showed by Tapiat al, (2009) forthe cultivar
‘Picholine’. They reported that it should receiyeesial attention according to their high productbapacity in the
Huasco valley in northern Chile. The lowest cumiuéatyields over the 4 years were in ‘Tounsi’ (0,5kee),
‘Ascolana’ (0,6 kg/tree) and ‘Fougi’ (3,56 kg/tre@igure 1). Besides the amount of fruit produce, study of
fruit quality was not lacking in significance arttetmost important factor was the oil content. Dgitine crop years
and in the test conditions reported in this paplee, highest average of oil content values wereroszb for the
foreign cultivar ‘Picholine’ (19,62%) and the loc&ougi’ (17,42%) (Table 3). Whereas, the lowesluea were
given for ‘Dahbia’ (0,28%) and ‘Lucques’ (3,72%)afdle 3). ‘Picholine’ had the highest oil contentidg the four
harvest times while ‘Dahbia’ had the lowest oil tant at all harvest times. The oil content valuesorded for
‘Meski’ and ‘Roumi’ were 10,89% and 12,18% respedlif (Table 3). The oil content was increasing foe
majority of cultivars during the three years 202Q12 and 2013 comparatively with the oil conten2@10 (Figure
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2 a, b, c), suggesting that this could be attridbute the climate factors (Mirshekagt al, 2013). Moreover, the
changes in fruit oil content (as a percentage eslfrmatter) were varietal characteristics and weresequently
specific to each cultivar. So, the intensity offoilmation was a genetic trait, but also dependedail and climatic
conditions and crop management (Civantos, 1999adhit was proved that oil biosynthesis proceeely rapidly
between the olives when they are at the green gtatie they turn completely black, after which abntent
stabilizes (Civantos, 1999) and even records alsfealease at advanced stages of maturity. Zedeke, (2012)
showed that if the olive was grown for oil prodocti a certain degree of water stress during thbgrtlening stage
did not affect the oil content. Also, there wasdffect of the irrigation regime on the oil contehhis corroborated
with some studies on individual cultivars @fea europaeahowing that oil content was generally eithertglig
affected (Gomez-Ricet al, 2007; Laveeet al, 2007) or not affected (Motilvat al.,2000; d’Andriaet al, 2004;

Patumiet al, 2002) by irrigation. Our results (Figure 2 d)owsled that oil content was closely linked to the

maximum temperature registered in the region oftChiariem with a correlation coefficienf=0,998. From this,
we deduced that the increasing of the oil conteast worrelated with the increase of the maximum teatpre in the
region of Chott Mariem (Table 1).

Table 2. Productivity (%) of olive cultivars field-grown between 2010 and 2013 under Chott Mariem caiitions in Tunisia

Productivity (%)

2010 2011 2012 2013
Roumi 2,02+0,9ab 3,90+1,14efg 2,21+2,77a 4,31+2;35b
Gerboui 0,97+0,31ab 1,51+1,85abcde 0,7+0,47a 4,0685
Chetoui 0,82+0,09ab 2,26+0,4abcdefg 0,5+0,13a R[BREd
Meski 3,33+2,63b 3,65+3,63defg 6,64+4,59b 9,16+@,84
Besbessi 3,33+1,14b 3,39+0,64cdefg 2,64+2,49a 2,84abc
Marsaline 1,31+0,20ab 2,72+0,29bcdefg 0,56+0,20a 75#),38ab
Sayali 0,61+0,15a 0,38+0,10ab 1,57+1,09a Oa
Chemlali 0,45+0,14a 1,85+0,23abcdefg 0,5+0,17a Oa
Oueslati 0,5+0,1a 0,54+0,61ab 1,34+2,24a Oa
R khami 2,5+1,88ab 0,61+0,56ab 2,24+2,73a Oa
Chemchali 1,18+1,49ab Oa 7,06+0,52b Oa
Beldi 0,11+0,04a 1,41+0,28abcde 0,15+0,06a 0,08¢0,0
Fougi 0,46+0,23a Oa 0,74+0,62a Oa
Tounsi 0,02+0,03a 0,01+0,01a 0,06+0,05a 0,07+0,034
Dahbia 0,77+0,02ab 4,10+1,42fg 0,66a 0,27+0,38a
Manzanilla 0,52+0,08a 1,05+1,65abc 0,74+0,5a 1,658k4b
Lucques 3,44+1,74b 1,77+1,5bcdef 2,72+1,65a 0,%Beh
Picholine 8,93+1,07 4,31+1,169g 1,41+0,76a 1,1+1,1ab
Ascolana 2,26+3,92ab 1,18+2,02abcd 1,02+1,54a 0,25ab

All values are means +/- SD. Values represent thamof three replications. Means within each coldoilowed by different letters are
significantly different (P < 0,05) by the Duncarstte

Table 3. Average of production (kg/year/tree) andibcontent (%) of olive cultivars field-grown between 2010 and 2013 under Chott
Mariem conditions in Tunisia

Cultivars | Average of production (kg/year/tree) | Avemge of oil content (%)
Roumi 11,99+1,69h 12,18+0,55cd
Gerboui 5,93+2,38ef 8,35+0,21
Chetoui 7,70+1,049g 12,56+0,18d
Meski 18,04+1,08 10,89+0,26b
Besbessi 11,65+0,93h 9,16+0,21
Marsaline 6,98+1,43fg 6,53+0,32a
Sayali 2,29+0,93c 11,95+0,21cd
Chemlali 3,98+1,06¢cd 14,34+0,52¢e
Oueslati 2,33+0,96¢ 12,68+0,50d
R khami 4,55+0,49cde 9,97+0,32
Chemchali 6,17+0,93cdef 14,05+0,50e
Beldi 2,74+0,99bc 11,62+0,55¢
Fougi 0,89+0,22ab 17,42+0,51
Tounsi 0,13+0,47a 6,54+0,50a
Dahbia 7,93+1,30fg 0,28+0,13
Manzanilla 2,41+1,07c 11,97+0,55cd
Lucques 11,21+0,68 3,72+0,38
Picholine 15,85+1,17h 19,62+0,45
Ascolana 0,15+0,23a 10,86+0,5b

All values are means +/- SD. Values represent tamof three replications of four years of trialebhs within each column followed by

different letters are significantly different (PG;05) by the Duncan test.
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Figure 1. Cumulative yields of olive cultivars grom under Chott Mariem conditions in Tunisia
between the four years of study 2010, 2011, 2012d2013
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Figure 2. QOil content of local (a and b) and foreiger (c) cultivars of olive grown under Chott Mariem conditions for the years from 2010
to 2013 and relationship between average of oil ctamt (%) of four years of study and mean of maximuntemperature (°c) (d)

2. Pomological study

Fruit size is considered as an important commengéabhmeter and the study of factors affecting & af great
interest. Among the cultivars in this study, theaflest fruits were harvested from the local oilvelicultivars
‘Chemlali’ (0,74 g), ‘R'’khami’ and ‘Chetoui’ with B g (low fruit < 2g). The heaviest fruits were rfiche table
olive cultivars ‘Tounsi’ (8 g), ‘Ascolana’ (6,09 dgyery high > 6 g) and ‘Marsaline’ (5,94 g) (Tallg Olive fruit
size differs greatly among cultivars (Barranco, 999The very small size of the olives of the localltivar
‘Chemlali’ that represent the major cultivar in thkantation of Sousse according to Mehri and Hel{&b95) could
be explain by the severe conditions in the orclaigh density, absence of irrigation and severersar The
highest fruit length and widttvere noted for ‘Tounsi’ (27,56 and 22,36 mm, resipety). The lowest ones were
determined in ‘Chemlali’ (12,73mm for length and@48,mm for width) (Table 4) We could explain the wamall
size of the olives of the local cultivar ‘Chemlatiiat represent the major cultivar in the plantatid Sousse by the
severe conditions in the orchard (high density,eabs of irrigation and severe summer). Based towtek of
Rosati (2012) and Ebiad and Abu-Qaoud (2014), it fruit size is related to exogenous factorsvigmment,
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cultivation technologyetc) and to endogenous plant conditions that allow gkeetic potential growth to be
achieved to a varying degree. This might explasmliy heterogeneity found with the fruit of ourdid cultivars.
Fruit shape varied between cultivars and couldroemed into three form types. ‘Chetoui’, ‘Marsalin®ueslati’,
‘Chemchali’, ‘Beldi’, ‘Tounsi’, ‘Manzanilla’ and ‘Acolana’ were spheroid (L/W < 1,25), ‘Meski’, ‘Chiati and
‘Dahbia’ were elongate (L/W > 1,45) and the otheiticars were ellipsoid (1,25 < L/W < 1,45) (Tab#.
Concerning the stone dimensions, the very highesfen0,7 g) was found in ‘Tounsi’ (0,74g) where&hemlali’
had the smallest (0,13g) (< 0,3 g) (Table 5). Tighdst fruit flesh ratios were found in ‘Ascolan@4,22%) and
‘Tounsi’ (90,66%) (Table 5). Guceit al (2009) showed that higher levels of irrigatiod dibt necessarily increase
the flesh to stone ratio and that some degreesatdnvdeficit could increase or maintain the ratimmpared with that
of well-irrigated trees. Furthermore, d’André al, (2004) and Gomez-Ricet al, (2007) showed that irrigation
increased the mesocarp-to-endocarp ratio (whickctftl fruit oil content) when compared with rainfexhditions.
However, Patumiet al, (1999) reported a constant mesocarp/endocaip fat cultivars ‘Ascolana tenera’,
‘Kalamata’ and ‘Nocellara Del Belice’ subjecteddifferent irrigation regimes. Results relative e tweight of the
stones (g) showed high correlation between theestond fresh fruit (g) (Figure 3 a). From this ctatien we
deduced that more than 70% of fruit weights areestaveights. The relationship between these weighds
expressed by the following equation: Fruit frestighe= 0,074 x stone weight + 0,155 (1). This cboted the
results of Hammamet al, (2009) that showed that both the endocarp arsboaep contribute to final fruit size.
Good dependence of stone shape index to fruit shagex (Figure 3 b) was found and could be expeesse
follows: Fruit shape index = 1,934 x stone shaplexn- 0,40 (2) with a correlation coefficieAtr0,619.

Our results were similar to these of Barranco ()99t showed that olive fruit size differed grgadmong
cultivars. Proietti and Antognozzi (1996) showedtth olive production was for pickling, a loss yeld quality
could occur due to reduce fruit size as a consaemuehwater stress. For our study, this result @@served with the
cutivars ‘Meski’, ‘Sayali’, ‘Besbessi’, ‘Marsaling'Beldi’ and ‘Fougi’. D’Andriaet al, (2009) demonstrated that in
cultivars ‘Leccino’, ‘Pendolino’ and ‘Picual’, th&uit size was significantly higher when irrigatetihey found
significantly lower fruit size and lower fruit weigy So, in Chott Mariem areas where rainfall isrseairrigation can
improve the commercial value of olive fruit by irasing weight and size.

Table 4. Fruit weight (g), fruit length and width (mm) and fruit shape index of 19 olive cultivars Qlea europaea L.) grown between 2010
and 2013 under Chott Mariem conditions

All values are means +/- SD. Values represent tregage of the four years of study and the meahregtreplications per cultivar. Means within
each column followed by different letters are digantly different (P < 0,05) by the Duncan test.
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Fruit weight (g) | Fruit length (mm)| Fruit width (mm) | Fruit Shape Index
Roumi 2,33+0,63ab 18,41+1,51bcde| 14,45+1,33cde 1,28+0,03cde
Gerboui 2,14+0,44a 16,22+2,67bc 12,83+3,32bcd 1,29+0,15de
Chetoui 1,91+0,30a 16,74+1,21bcd 13,63+0,38cd 1,24+0,07bcde
Meski 2,06+0,08a 15,39+0,17ab 10,26+0,29ab 1,50+0,05¢g
Besbessi 3,41+0,15bcde| 17,47+0,39bcde| 13,39+0,34cd 1,31+0,01de
Marsaline 5,94+0,09¢g 23,790,169 20,54+0,18hi 1,16+0,01labc
Sayali 4,47+0,65e 23,4612,47g 17,52+0,51fg 1,34+0,11def
Chemlali 0,74+0,18 12,73+1,33a 8,74+1 42a 1,47+0,09cg
Queslati 3,62+1,57cde 20,28+2,37ef 16,69+2,79ef 1,22+0,07bd
R’khami 1,98+0,48a 17,62+1,07bcde 13,04+0,92cd 1,35+0,01ef
Chemchali 2,05+0,08a 17,33+0,85bcde 13,82+0,36¢d 1,24+0,07bcde
Beldi 5,74+0,23fg 19,67+0,21def 17,29+0,17efg 1,14+0,01ab
Fougi 2,51+0,56abc 18,88+1,90cdef 14,45+0,68cde 1,31+0,07de
Tounsi 7,98+0,85 27,56+0,31 22,36+0,66i 1,23+0,04bcde
Dahbia 3,73+0,17cde 21,57+40,31fg 12,53+0,36bc 1,73+£0,03
Manzanilla| 3,00+1,58abcd| 18,92+2 53cdef | 15,41+3,02cdef 1,24+0,07bcde
Lucques 4,67+0,50ef 24,25+0,25¢g 16,94+0,11ef 1,43+0,01fg
Picholine 3,94+1,06de 20,27+3,98ef 15,67+3,11def 1,30+0,01de
Ascolana 6,09+0,12g 21,81+0,71g 19,69+0,46gh 1,11+0,03a
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Table 5. Stone weight (g), stone length and widtimim), stone shape index and fruit flesh ratio of sevral olive (Olea europaea L.) cultivars
grown between 2010 and 2013 under Chott Mariem, Tusia conditions

Stone Stone Stone Stone Fruit Flesh Ratio
weight (g) length (mm) width (mm) Shape Index

Roumi 0,28+0,05ab | 13,71+0,54bc| 6,02+0,41abc| 2,28+0,07ef | 87,55+1,57cdfg
Gerboui 0,26+0,04ab | 12,72+0,41b| 6,09+0,78abc| 2,12+0,31cde| 87,73+1,20cdefg
Chetoui 0,25+0,04ab | 13,29+0,89bc| 5,84+0,48abc| 2,28+0,03ef | 87,09+1,73cdefg
Meski 0,29+0,01ab | 13,94+0,15bc| 5,48+0,39ab | 2,56+0,16fg | 85,98+0,92bcde
Besbessi 0,41+0,03bcd | 14,3040,26bc| 7,34+0,21cde| 1,95+0,02cde| 88,08+0,60cdefgi
Marsaline | 0,62+0,08def | 14,91+0,27c | 8,50+0,68ef | 1,76+0,11abc| 89,52+1,45gi
Sayali 0,65+0,22ef | 17,18+2,64d | 8,16+0,88def | 2,11+0,19cde| 85,64+3,16bcd
Chemlali 0,13+0,04a 9,80+1,18a 4,74+0,34a | 2,07+0,22cde| 82,56+1,19a
Oueslati 0,52+0,28cdef| 14,42+1,48bc| 8,21+2,43def | 1,85+0,46bcd| 86,11+2,10bcde
R’khami 0,29+0,05ab | 13,89+0,91bc| 6,08+0,24abc| 2,29+0,20ef 85,40+1,24bc
Chemchali | 0,35+0,04abc| 13,63+0,97bc| 5,94+0,36abc| 2,28+0,03ef 82,75+1,59a
Beldi 0,62+0,05def | 14,4240,34bc| 9,35+0,26f 1,54+0,02ab | 89,16+0,49fgi
Fougi 0,40+0,11bcd | 14,45+1,76bc| 6,90+0,53bcdel 2,09+0,11cde| 84,09+0,79ab
Tounsi 0,74+0,03f 18,31+0,40d | 8,42+0,27ef | 2,18+0,06de 90,66+1,10i
Dahbia 0,48+0,02bcdel 18,51+0,17d | 6,49+0,17abcd] 2,85+0,07g | 87,21+0,64cdefg
Manzanilla| 0,41+0,25bcd | 13,83+0,89bc| 6,96+2,23bcde| 2,09+0,46cde| 86,66+1,30bcdef
Lucques 0,53+0,02cdef| 17,98+0,04d | 6,85+0,07bcde| 2,63+0,03fg | 88,60+0,91efgi
Picholine | 0,47+0,22bcde] 15,32+2,02c | 7,42+1,36cde| 2,0940,18cde| 88,30+2,40defgi
Ascolana 0,35+0,03abc| 9,59+0,21a | 6,49+0,33abcd 1,48+0,06a 94,22+0,32

All values are means +/- SD. Values represent trezage of the four years of study and the meahregtreplications per cultivar. Means within
each column followed by different letters are digantly different (P < 0,05) by the Duncan test.
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Figure 3. Linear relationship between fresh weighof fruit (g) and stone weight (g) (a) and betweert@ne shape index and fruit shape
index (b) of 19 cultivars ofOlea europaea L. field grown in Chott Mariem, Tunisia

CONCLUSION

This study allowed us to depict nineteen oliveigals that showed variable yields around the faaryof
trial. In Chott Mariem areas where rainfall is gegrirrigation can improve the commercial valueli¥e
fruit by increasing weight, size, pulp/pit ratiodathe crop yield production. Based on the oil contéhe
studied cultivars were divided into three groupsw loil content (< 10%) (‘Gerboui’, ‘Besbessi’,
‘Marsaline’, ‘R’khami’, ‘Tounsi’, ‘Dahbia’, and ‘Leques’), medium oil content (10 to 15%) (‘Roumi’,
‘Chetoui’, ‘Meski’, ‘Sayali’, ‘Chemlali’, ‘Oueslati ‘Chemchali’, ‘Beldi’ ‘Manzanilla’ and ‘Ascolang’and
high oil content (> 15%)(‘Picholine’ and ‘FougiT.he French cultivar ‘Picholine’ showed some degrke
superiority due to its larger fruit sizes, highdéwf production (15,88 kg/tree) and high contehbib (>
15%). Thus, under our trial conditions, ‘Picholiregn be considered as a dual use cultivar and mrase
good adaptation to semi-arid conditions. The twibivars of table olives ‘Ascolana’ and ‘Tounsi’ neiged
other studies in order to understand the causehedf lowest values of production in the four yeafs

experiment.
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