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PRÓLOGO

As Ciências Agrárias e Ambientais ocupam um papel estratégico na compreensão 

e no enfrentamento dos desafios contemporâneos relacionados à produção de alimentos, 

à conservação dos recursos naturais, à sustentabilidade dos sistemas produtivos e à 

promoção da saúde e do bem-estar das populações. Em um contexto marcado pelas 

mudanças climáticas, pela crescente demanda por alimentos, pela necessidade de uso 

racional dos recursos naturais e pela incorporação de novas tecnologias aos processos 

produtivos, torna-se cada vez mais importante fortalecer a produção e a difusão do 

conhecimento científico voltado para o desenvolvimento sustentável.

É nesse cenário que se insere o volume VII de Estudos em Ciências Agrárias 

e Ambientais, reunindo contribuições de pesquisadores de diferentes instituições e 

países que abordam, sob múltiplas perspectivas, temas relevantes para a agricultura, 

o meio ambiente, a biotecnologia e a produção animal. A diversidade dos estudos aqui 

apresentados evidencia a natureza interdisciplinar das Ciências Agrárias e Ambientais e 

sua capacidade de integrar conhecimentos biológicos, tecnológicos, sociais e produtivos 

em busca de soluções para desafios complexos.

A obra inicia-se com reflexões relacionadas aos recursos naturais, à 

sustentabilidade e à saúde ambiental. Os trabalhos deste primeiro eixo destacam a 

importância da agroecologia como alternativa para reduzir os impactos dos pesticidas 

sobre a saúde humana e o meio ambiente, ao mesmo tempo em que analisam percepções 

e atitudes ambientais de estudantes, ressaltando o papel da educação na construção de 

uma consciência ecológica capaz de contribuir para sociedades mais sustentáveis.

Em seguida, o volume direciona seu olhar para a produção vegetal, a inovação e a 

sustentabilidade dos sistemas agrícolas. Os capítulos desta seção abordam estratégias 

voltadas ao manejo sustentável de cultivos, incluindo o uso de biofertilizantes, a aplicação 

de insumos orgânicos e inorgânicos, aspectos fisiológicos e bioquímicos de espécies 

agrícolas e florestais, bem como os desafios e oportunidades associados à Agricultura 

4.0. Em conjunto, esses estudos evidenciam a busca por sistemas produtivos mais 

eficientes, resilientes e alinhados às demandas contemporâneas de sustentabilidade.

O terceiro eixo reúne pesquisas relacionadas à genética, à biotecnologia e ao 

melhoramento de cultivos, com destaque para estudos envolvendo híbridos de milho azul. 

Os trabalhos apresentados demonstram a relevância da caracterização físico-química, 

molecular e genômica para o desenvolvimento de materiais genéticos de interesse 

agronômico, contribuindo para avanços no melhoramento vegetal e para a ampliação do 

conhecimento sobre recursos genéticos de elevado potencial produtivo e nutricional.



Por fim, a obra contempla estudos voltados à produção animal, à nutrição e aos 

sistemas aquícolas. Os capítulos discutem alternativas sustentáveis para a alimentação 

e o manejo de animais de produção, bem como estratégias inovadoras aplicadas à 

aquicultura, envolvendo o uso de probióticos, diferentes fontes de carbono e sistemas 

biofloc. Essas pesquisas reforçam a importância de práticas produtivas capazes de 

promover eficiência, saúde animal e sustentabilidade econômica e ambiental.

Ao reunir investigações que transitam entre a sustentabilidade ambiental, 

a produção agrícola, a inovação tecnológica, a biotecnologia e a produção animal, 

este volume reafirma o compromisso da comunidade científica com a geração de 

conhecimento aplicado e socialmente relevante. Mais do que apresentar resultados de 

pesquisa, os trabalhos aqui reunidos contribuem para o fortalecimento do diálogo entre 

ciência, tecnologia e sociedade, oferecendo subsídios para a construção de sistemas 

produtivos mais sustentáveis, eficientes e comprometidos com o futuro.

Esperamos que esta obra possa servir de fonte de consulta, reflexão e inspiração 

para pesquisadores, estudantes, profissionais e demais interessados nas Ciências 

Agrárias e Ambientais, estimulando novas investigações e contribuindo para o avanço do 

conhecimento científico na área.

Eduardo Eugênio Spers

Esalq/USP
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ABSTRACT: In Algeria, as in many agricultural 
regions of the Mediterranean countries, the 
cultivation of the olive tree (Olea europaea 

L.) has an important place in sustainable 
development, the economy, and in combating 
desertification. The Algerian government has 
implemented an olive tree planting program 
with an area of ​​900,000 ha by 2024. In this 
regard, the present study aims to determine the 
variability of the morphological and biochemical 
parameters of 10 varieties of olive tree of 
Algerian origin: Hamra, Sigoise, Aimel, Longue 
de Meliana, Mission, Guergour, Manzanite, 
Agnoun, Chemlal and Sofiana, having been 
the subject of an extension to the level of the 
semi-arid zone, carried out intensively, under 
localized irrigation, with controlled fertilizer 
inputs. The experiment started with on-site 
morphological measurements of tree height, 
trunk height and canopy circumference 
followed by laboratory analyzes by 
determining leaf area, relative water content 
and content in chlorophyll pigments. Graphical 
representations, comparisons of means, 
minimums and maximums, one-way analysis of 
variance on the one hand and PCA and AHC 
on the other hand were established between 
the studied parameters, in order to assess 
their variability. The results obtained showed 
that even if the olive tree is grown under the 
same growing conditions; varieties behave 
in different ways. These differences must be 
taken into account when choosing varieties in 
the plantation of mono-varietal or multi-varietal 
olive orchards.
KEYWORDS: steppe; olive tree; morphology; 
physio-biochemical; PCA.
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COMPORTAMENTO MORFOLÓGICO E BIOQUÍMICO DA OLIVEIRA EM ZONAS 

SEMIÁRIDAS DA ARGÉLIA

RESUMO: Na Argélia, tal como em muitas regiões agrícolas dos países mediterrânicos, 
o cultivo da oliveira (Olea europaea L.) ocupa um lugar importante no desenvolvimento 
sustentável, na economia e no combate à desertificação. O governo argelino implementou 
um programa de plantação de oliveiras com uma área de 900.000 ha até 2024. Neste 
contexto, o presente estudo tem como objetivo determinar a variabilidade dos parâmetros 
morfológicos e bioquímicos de dez variedades de oliveira de origem argelina: Hamra, 
Sigoise, Aimel, Longue de Meliana, Mission, Guergour, Manzanite, Agnoun, Chemlal e 
Sofiana, tendo sido alvo de uma extensão à zona semiárida, realizada de forma intensiva, 
sob irrigação localizada, com aportes controlados de fertilizantes. A experiência 
começou com medições morfológicas no local da altura da árvore, altura do tronco e 
circunferência da copa, seguidas de análises laboratoriais através da determinação 
da área foliar, do conteúdo relativo de água e do teor de pigmentos clorofilinos. Foram 
estabelecidas representações gráficas, comparações de médias, mínimos e máximos, 
análise de variância a um critério, bem como ACP e CHA entre os parâmetros estudados, 
a fim de avaliar a sua variabilidade. Os resultados obtidos mostraram que, mesmo quando 
a oliveira é cultivada nas mesmas condições de crescimento, as variedades comportam-
se de maneiras diferentes. Estas diferenças devem ser tidas em conta na escolha das 
variedades para plantação de olivais mono-varietais ou multi-varietais.
PALAVRAS-CHAVE: estepe; oliveira; morfologia; fisiobioquímica; ACP.

1. INTRODUCTION 

The cultivation of the olive tree is very closely linked to the Mediterranean region; 

In addition to its economic, social and ecological interest, the olive fruit and oilseed 

cultivation has a prominent place in Algeria. The consumption of olive oil has also grown 

in traditionally non-producing countries such as the USA, Australia and Japan (Pineli et 

al. 2003).

The Algerian olive grove represents around 33% of tree production. The favorable 

climate and ancestral olive-growing traditions constitute competitive advantages for the 

development of the olive sector and for contributing to self-sufficiency in vegetable oils 

(Hadj Sadok et al., 2018). Olive growing in Algeria covers an area of ​​432 961 ha producing 

684 461 tonnes or 3.3% of world production for the year 2017 (FAO, 2019).

The olive tree and other fruit trees (almond trees, pistachio trees, etc.) play a 

vital role in the balance of the semi-desert ecosystem (Lazzeri, 2009). The olive tree in 

particular is resistant to arid conditions where it is left to itself to give fruit one year out of 

two, but if we give it a lot of care and patience it will develop in an extraordinary way and 

produce olives in sufficient quantity and of good quality.
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The wilaya of Tiaret, located between the massif of Western “Ouarsenis” to the 

north and the semi-arid highlands from the south to the west of Algeria, is characterized 

by its varied relief and an altitude between 800-1200 m.  The commune of Rechaiga is 

part of the wilaya of Tiaret and it is characterized by a dry and hot climate. The selected 

olive trees are cultivated in a farm in this region, yet they are irrigated and fertilized in fall 

and spring.

The main objectives of the study at hand are threefold: (1) to make a comparison 

of the 10 varieties of olive tree (Hamra, Sigoise, Aimel, Longue de Meliana, Mission, 

Guergour, Manzanite, Agnoun, Chemlal and Sofiana); introduced by the Technical Institute 

of Fruit and Vine Arboriculture;  (2)  to determine which ones have adapted very well to 

the new conditions in the area; and (3) to classify them according to their morphological, 

biochemical and physiological expressions in the arid zone.

2. MATERIALS AND METHODS

The experiment of this study was carried out on a young olive farm (130 ha olive 

trees) located in northwestern Algeria, more precisely in a semi-arid zone in the commune 

of Rechaiga, Wilaya of Tiaret. This farm was planted intensively in 2017 under localized 

irrigation at a planting density of 400 trees/ha and a spacing of 4/5 m.

The experimental orchard of our study consists of ten varieties of olive (Hamra, 

Sigoise, Aimel, Longue de Meliana, Mission, Guergour, Manzanite, Agnoun, Chemlal 

and Sofiana).

This work was carried out in April 2021. A total of 130 trees were sampled using 

exclusively vegetative and clonal sampling to avoid genetic change. For a detailed 

description of tree shape, we measured the following parameters.

Since the canopy was fully visible, we measured canopy height, canopy 

circumference, tree height, trunk height, and trunk diameter. At the same time, we sampled 

13 leaves per adult tree from the middle part of the most representative shoots chosen at 

breast height. The collected samples were placed inside labeled bags, carefully labeled 

with their identifying names.

The harvested and labeled plant material was transported to the laboratory of 

the Faculty of Nature and Life Sciences, Ibn Khaldoun University, Tiaret, Algeria, for the 

determination of chlorophyll and carotenoid contents.

The results were subjected to statistical analysis using R software (version 4.1.2), 

including one-way ANOVA, correlations between variables, and principal component 

analysis (PCA).
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2.1. MORPHOLOGICAL PARAMETERS

Plant height was measured using a TRUPULSE 200L dendrometer rangefinder, 

with much improved accuracy. 

The height of the trunk was determined using a graduated board. 

The height of foliage is the distance between the end of the bole and the top of 

the tree; measured with a dendrometer, by the difference between two measurements.

The foliage circumference was measured using a measuring tape graduated in 

centimeters.

The diameter of the trunk was measured by a digital caliper.

Leaf area was directly measured by the LICOR-3000A electronic planimeter 

(Cheverry, 1995) with a resolution of 1 mm2.

2.2. BIOCHEMICAL PARAMETERS

2.2.1. Content of chlorophyll pigments

The method of LICHTENTHALER, (1987) and Shabala et al (1998) was used to 

determine the contents of pigments (chlorophylls, chlorophyll a, chlorophyll b and carotenoids).

100 mg of the middle part of the penultimate leaf was placed in a test tube 

containing 10 ml of 95% acetone at 4°C. The tubes are placed in the dark for 48 hours.

 After 48 hours, the optical density (OD in nm) was read using a spectrophotometer 

(Pharmacist biotech NOVASEC II type) at wavelengths of 663, 645 and 470 nm which 

correspond to the peaks of absorption of chlorophyll “a”, chlorophyll b and carotenoid 

pigments. And finally, we calculated the quantities of chlorophylls a and b (expressed in 

µg/g FW) by the following formulas:

	9 Chl a = 9.78 × OD663 – 0.99 × OD645

	9 Chl b = 21.42 × OD645 – 4.65 × OD663

	9 Carotenoids = [1000 × OD470 – 1.90 × Chl a – 63.14 × Chl b] / 214

2.3. PHYSIOLOGICAL PARAMETERS

2.3.1. Relative water content (RWC)

Relative water content (RWC) was determined by the method of Barrs and 

Weatherley (1962) according to the formula of Clark and McCaig (1982) and used by 

Rascio et al. (1988).

After leaf excision, the initial fresh weight (IFW) was determined. Then the leaf was 

placed in a test tube containing distilled water. The tube was kept in the dark at 4 °C for 

12 hours.
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The leaves were then reweighed to obtain the full turgor weight (WFT). The dry 

weight (DW) was obtained by drying the leaves in an oven at 80 °C for 48 hours.

The relative water content was calculated using the following equation:

RWC (%) = [(IFW – DW) / (WFT – DW)] × 100

3. RESULTS

a.	 Plant height. The data displayed in (figure 1) indicate that there are variations 

in. The results of the analysis of variance with one classification criterion 

(table 1), reveal very significant differences (F = 34.65 and P = 00) between 

the genotypes for plant height (at the binary error threshold 5%). 

Figure 1: Histogram representing plant height of the studied varieties.

Table 1: Results of the one-way analysis of variance for the plant height trait of the studied genotypes.

SS df MS  F p-value

Total genotypes 1157.357 1 1157.357 1338.625 0.000000

genotypes 111.990 9 12.443 14.392 0.000000

b.	 Height of the trunk. The histogram (figure 2) shows that there are variations 

in the height of the trunk of the ten studied genotypes. The results of the 

analysis of variance with one classification criterion (table 2), reveal very highly 

significant differences (F = 9.566 and p = 0.0000 at the 5% error threshold) 

for the varietal effect for the height of the genotypes studied.
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Figure 2: Histogram representing trunk height of the studied varieties.

Table 2: Results of one-way analysis of variance for the height trait of the studied genotypes.

SS df MS  F p-value

Total genotypes 298677.8 1 298677.8 1614.519 0.0000

genotypes 15927.7 9 1769.7 9.566 0.0000

c.	 Canopy height. The obtained results in (figure 3) demonstrate that the height 

of canopy of each genotype varies. The same effect (table 3) is observed 

during the one-way variance analysis of crown height at the error threshold 

of 5%. The statistical results seem very strongly significant (p = 0%), for the 

varietal effect on the height of the crown of the varieties studied.

Figure 3: Histogram representing canopy height of the studied varieties.
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Table 3: Results of the one-way analysis of variance for the crown height trait studied genotypes.

SS df MS  F p-value

Total genotype 5261690 1 5261690 4369.674 0.0000

genotypes 380386 9 42265 35.100 0.0000

d.	 The foliage circumference. The histogram (figure 4) represents the 

circumference of the foliage. It also shows variation for the ten genotypes 

studied. The results of the analysis of variance with one classification factor 

(Table 4), reveal very strongly significant differences (F = 7.1114 and p = 0.0000 

at the error threshold of 5%) for the varietal effect for the circumference of 

the canopy, the genotypes studied.

Figure 4: Histogram representing foliage circumference of the studied varieties.

Table 4: Results of the one-way analysis of variance for the leaf circumference character of the studied genotypes.

SS df MS  F p-value

Total genotypes 2582208 1 2582208 330.5531 0.000000

genotypes 499973 9 55553 7.1114 0.000000

The comparison of the minimum and maximum means (figure 4) of the canopy 

circumference shows an average of 141.02 ± 62.24 cm with a maximum recorded by the 

Hamra variety of 297.15 cm and a minimum of 73.67 cm recorded by the variety Agnoun.

e.	 Diameter of the trunk. the graphic representation (figure 5) of the diameter 

of the trunk shows that the ten genotypes studied show variations. The 
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results of the analysis of variance with a classification factor (Table 4), reveal 

very highly significant differences (F = 54.103 and p = 0.0000 at the 5% error 

threshold) for the varietal effect for the circumference of the canopy, the 

genotypes studied.

Figure 5: Histogram representing trunk diameter of the studied varieties.

Table 5: Results of the one-way analysis of variance for the trunk diameter character of studied genotypes.

SS df MS  F p-value

Total genotype 607463.6 1 607463.6 3703.649 0.0000

genotypes 79864.8 9 8873.9 54.103 0.0000

f.	 The content of chlorophyll pigments.

i.	 Chlorophyll a. The representation of the chlorophyll content in 

(figure 6) also varies for the ten genotypes selected. The results of 

the analysis of variance with one classification criterion (table 6), 

reveal very highly significant differences (F = 106.492 and p = 0.0000 

at the 5% error threshold) for the varietal effect for the content of 

chlorophyll a, of the genotypes studied.
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Figure 6: Histogram representing chlorophyll a content of the studied varieties.

Table 6: Results of the one-way analysis of variance of the chlorophyll a content variable, of studied genotypes.

SS df MS  F p-value

Total genotype 29.284816 1 29.28482 9771.224 0.0000

genotypes 2.87244 9 0.31916 106.492 0.0000

ii.	 Chlorophyll b. the graphic representation (figure 7) of the content of 

chlorophyll b; shows that the ten genotypes studied present variations. 

The results of the analysis of variance with one classification criterion 

(table 7), reveal very highly significant differences (F = 100.357 and 

p = 0.0000 at the 5% error threshold) for the varietal effect for the 

content of chlorophyll b, of the genotypes studied.

Figure 7: Histogram representing chlorophyll b content of the studied varieties.
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Table 7: Results of the one-way analysis of variance for the chlorophyll b content trait of the studied genotypes.

SS df MS  F p-value

Total genotype 107.3319 1 107.3319 9457.359 0.0000

genotypes 10.2506 9 1.1390 100.357 0.0000

iii.	 Carotenoids. It is clearly shown in Figure 8 that the carotenoid 

content of the ten genotypes studied differs. The results of the 

analysis of variance with one classification criterion (table 7), reveal 

very highly significant differences (F = 25.63388 and p = 0.0000 

at the 5% error threshold) for the varietal effect for the content of 

chlorophyll b, of the genotypes studied.

Figure 8: Histogram representing carotenoid content of the studied varieties.

Table 8: Results of the one-way analysis of variance for the chlorophyll b character of the studied genotypes.

SS df MS  F p-value

Total genotype 1116.248 1 1116.248 44.15517 0.000000

genotypes 5832.249 9 648.028 25.63388 0.000000

g.	 Leaf area. Concerning the leaf area, the data gathered for each genotype in 

(figure 9) represents variation. The results of the analysis of variance with one 

classification criterion (tab. 9), reveal a strong influence of the leaf area by the 

nature of the genotypes tested (F = 14.392 and p = 0.0000 at the threshold 

of error 5%).
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Figure 9: Histogram representing leaf area of the studied varieties.

Table 9: Results of the one-way analysis of variance for the leaf area character of the studied genotypes.

SS df MS  F p-value

Total genotype 1157.357 1 1157.357 1338.625 0.000000

genotypes 111.990 9 12.443 14.392 0.000000

h.	 Relative water content. For the representation of the relative water content 

in (figure 10); it can be seen that there are also differences for the chosen 

genotypes. The results of the analysis of variance with one classification 

criterion (table 10), reveal a strong influence of the Relative Water Content 

by the nature of the genotypes tested (F = 31.598 and p = 0.0000 at the 

threshold error 5%).

Figure 10: Histogram representing relative water content of the studied varieties.
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Table 10: Results of the one-way analysis of variance for the Relative Water Content trait of the studied genotypes.

SS df MS  F p-value

Total genotype 265111.2 1 265111.2 2232.023 0.0000

genotypes 33777.8 9 3753.1 31.598 0.0000

4. DISCUSSION

The comparison of the behavior of plants is made, by a succession of studies at 

the cellular, sub-cellular and molecular levels which depend on the genetic potentialities 

of the species which result in morphological and physiological differences determining 

the specific characteristics of the individual.

This work was carried out on the morphological, physiological and biochemical 

behavior of a varietal collection of olive trees grown in Algeria in a steppe region, intensively 

under controlled conditions (irrigation, optimal fertilization and phytosanitary treatment, 

etc.). The results obtained showed a great variability of the morphological, physiological 

and biochemical parameters depending on the variety and the tree. The results of the 

Principal Component Analysis indicate:

1.	 Study of variables

The main plane is the one formed by axes 1 and 2 on which the maximum 

information is found (67.22% of the general information). The variables which have the 

strongest coefficients in absolute value are those which contribute the most to the 

formation of a given axis and are the most linked to it: the height of the plant, the diameter 

of the trunk, the relative water content, the height of the canopy the height of the trunk 

and the circumference of the canopy, contributed the most to the formation of axis 1. 

Thus, axis 1 is mainly characterized by the variables cited. Examination of the quality 

of representation identified the following groups: plant height (r=0.96), trunk diameter 

(r=0.92), relative water content (r=0.87%) , canopy height (r=0.72) and trunk height 

(r=0.68). ). On the other hand, axis 2 is characterized by variables chlorophyll content 

a and b. Examination of the quality of representation revealed two groups: chlorophyll a 

(R=0.85%) and chlorophyll b (-0.26%). (Figure. 11).

2.	 Study of individuals

Although all the varieties are grown under the conditions, it can be noticed that, 

for the plane formed by axes 1 and 2, representing the varieties studied, that the varieties 

Chemlal and Sofiana are positively correlated with the axis F1 and the varieties Agnoun, 

Manzanite, Aimel , Mission, Guergour, Longue de Miliana and Sigoise are negatively 
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correlated with the same axis F1. This quality of representation informs us about the 

existence or not of significant differences between the varieties studied.

3.	 Superposition of variables and individuals: 

Axis 1 is characterized by the variables plant height, canopy height, leaf area, 

relative carotenoid, water content and trunk diameter. The Chemlal and Sofiana 

individuals are on the right side of axis 1 and have high values ​​of plant height, canopy 

height, leaf area, relative water content carotenoids and trunk diameter while the 

individuals and Agnoun, Manzanite, Aimel , Mission, Guergour, Longue de Miliana and 

Sigoise are to the left of axis 1, which have a low value for these variables. Axis 2, which 

is characterized by variables chlorophyll a, trunk height, canopy circumference includes, 

at the top, Agnoun which has the values ​​of canopy circumference, lower trunk height 

and Hamra at the bottom of the axis 2 with the highest values ​​for these same variables. 

(Figures 12 and 13).

Figure 11: Correlation circle between variables and factors 1 and 2.
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Figure 12: Coordinates of individuals on factors 1 and 2.

Figure 13: Superposition of variables and individuals on factors 1 and 2.

Indeed, our results show that the development of the tree is influenced by a 

multitude of endogenous and exogenous factors; in particular, the morphological growth 

and development in length and width of the plant and trunk, the circumference and height 

of the canopy, and the secondary growth expansion of the trunk in thickness are related 
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to the varietal potential (Aïachi M., and al.; 2009); Palease A.M., and al.; 2010, Bamouh 

A., and al, 2012, Masmoudi-Charfi C., 2012. However, several factors interfere and make 

the tree response analysis more complex Connor D.J., Fereres E., 2005, Fernandez 

J.E., 2006, Castillo-Llanque F.J., and al., 2005, Castillo-Llanque F.J., 2008, Chehab H., 

2007, and Martin-Vertedor A.I., and al. 2011.

Simultaneous measurements of the biochemical and physiological parameters 

(chlorophyll pigments and relative water content) of the trees grown under the same 

growing conditions show that these factors are closely linked to the growth parameters 

of the tree and are inter-correlated with each other and with the varietal potential 

(Amouretti, 1985).

Hamra and Agnoun individuals are well represented on axis 2 1 and 4, which 

provides (21.22%) information. Chemlal, Sofiana, Agnoun, Manzanite, Aimel, Mission, 

Guergour, Longue de Miliana and Sigoise individuals are well represented on axis one 

which provides (46.00%) information. It appears, through the two axes, on the one 

hand that the Chemlal, Sofiana individuals form a group which is characterized by 

a height of the plant, diameter of the trunk, height of canopy, relative water content 

and foliar surface, more important, on the other hand, we find the Manzanite, Aimel, 

Mission, Guergour, Longue de Miliana and Sigoise individuals, which are distinguished 

by a low value of these variables. On the other hand, that the individual Hamra forms 

a group which is characterized by high values of the circumference and the height 

of the trunk unlike the individual Agnoun which is distinguished by low values for the 

same variables.

The distribution of the classes shows four classes. The first class, with 

higher values, consists of the varieties Chemlal and Sofiana. It forms a group which is 

characterized by a height of the plant, diameter of the trunk, height of canopy, relative 

water content and foliar surface. In contrast, the second class, with lower values ​​for the 

same variables, is composed of the varieties Manzanite, Aimel, Mission, Guergour, Longue 

de Miliana and Sigoise. The third class has the highest values ​​(circumference and the 

height of the trunk) as opposed to the fourth class which includes the Agnoun variety and 

has low values ​​for the same variables.

5. CONCLUSION

This work is a contribution to the study of phenotypic diversity through the 

comparison of the morphological and physio-biochemical parameters of ten varieties 

of olive trees (Hamra, Sigoise, Aimel, Longue de Meliana, Mission, Guergour, Manzanite, 
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Agnoun, Chemlal and Sofiana) grown under controlled conditions; in a steppe zone with 

an arid climate and degraded soil in the wilaya of Tiaret commune of Rechaiga.

At the end of this study, which focused on the morphological and physio-

biochemical characterization of some varieties of olive trees in a characterized region 

of arid zone of western Algeria, there is a significant morphological variation for most of 

them. traits studied. This variability is the result of a biological richness that we consider 

important. Even under the same conditions, each variety shows its own particularities 

which are expressed in morphological characters (growth in length, height and diameter 

of the trunk, canopy volume, leaf surface, etc.) and physio-biochemical (Relative content 

in water, synthesis of chlorophyll pigments).

The one-factor ANOVA study All the morphological, physiological and biochemical 

parameters studied without exception show highly significant differences (p<0.001) 

depending on the variety studied.

The study of the correlations between the variables (figure 11) shows; on the one 

hand the Relative Water Content is positively correlated with the variables with the height 

of the plant (r=0.82), height of foliage (r=0.76), the diameter of the trunk, height (r=0.71 ) 

and trunk height (r=0.67); plant height is positively correlated with canopy height (r=0.98), 

trunk diameter (r=0.90) and carotenoid content (r=0.60) variables and canopy height with 

trunk diameter (r =0.89).

The principal component analysis (PCA) allowed us to identify four groups 

composed of Chemlal and Sofiana form a group which is characterized by plant height, 

canopy height, leaf area, relative water content, carotenoid content and diameter of the 

largest trunk, while at the opposite we find the individuals Agnoun, Manzanite, Aimel, 

Mission, Guergour, Longue de Miliana and Sigoise a third class having the most important 

values ​​(circumference and height of the trunk) unlike the fourth class with low values ​​for 

the same variables composed of the Agnoun variety.

These differences in physio-biochemical morphological behavior are probably due 

to inter-varietal genetic variability or variety-environment interaction.

Given the little work done in the field of the characterization of Algerian varieties, 

apart from the main denominations (cultivars), then a characterization study of Algerian 

varieties is necessary.

It is desirable to extend this study to a qualitative and quantitative characterization 

of the organs (leaf, inflorescence, fruit and kernel), fruit and oil yields in addition to a 

characterization of the physicochemical properties of their oils.
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