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Abstract

[bookmark: OLE_LINK7]The experiment was carried out on a private farm located in the Ziban East region on the "Deglet nour" cultivar of the date palm (Phoenix dactylifera L.) to study a new numerical characterization technique based on the evaluation of the absorption rate red and blue rays from the leaflets of this cultivar
The leaflets of the middle crown were taken at three positions of the palm (apical, median and basal) and according to the four cardinal points: North, South, East and west and according to the faces of the leaflet (ventral and dorsal) during two seasons (autumn and spring)
The results obtained show that the absorption of blue rays is greater than that of red rays for both sides of the leaflet (ventral and dorsal), according to the four cardinal points north, east, south and west and at different positions of the leaflets. On the palm of the middle crown of the date palm during two seasons (autumn and spring).
The light absorption of blue and red rays is greater on the ventral side (78.24%, 69.28% respectively) than on the dorsal side (76.17%, 67.75% respectively), on the orientation south (78.57%, 71.30% respectively),
The apical leaflets of the Deglet nour cultivar strongly absorb blue rays (78.53%), on the other hand, the absorption of red rays is greater in the basal and middle leaflets with (68.72%, 68,76% respectively).
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                                                 Introduction 

Nowadays, the preservation of species becomes one of the major activities of human beings, thanks to its importance for their continuity. For this reason, it realizes and develops methods and techniques that allow the study of the varieties to protect them and guarantee their existence in the future.
The date palm (Phoenix dactylifera L.) is one of the oldest trees in the Sahara 


(Peyron, 2000; Espiard, 2002); it is a monocotyledonous and dioeciously plant, belonging to the Arecaceae family, (Munier, 1973)
Genetic diversity by sexual multiplication (seeds) results from The dioecious character of the species, Phœnix dactylifera L, this variability has allowed the selection of a large number of clones with different morphological and physiological characteristics (Belguedj, 2002b) which makes it very difficult to count the existing varieties (Aberlenc-Bertossi et al.,  2008)

The Phoeniciculture is one of the strategic fields in the research of which several studies and works have been carried out, or are being carried out in several disciplines on these natural resources in Algeria and in the Biskra region.
Today, new techniques are more modern and more efficient to preserve the Phoeniciculture heritage and develop the national economy.
Our work allows us to propose a new technique of characterization of the plant, numerical and simple to estimate the concentration of chlorophyll in leaflets based on the estimation of the rate of absorbance of blue and red light rays. In addition, this study makes it possible to determine the best position for the plantation of palm trees and to assess their production.
Chlorophyll, the main leaf pigment, is used as an indicator to evaluate the potential yield of a crop, its biomass, and its physiological state to detect nutritional deficiencies or various types of pollution (Féret, 2009).
Indeed, chlorophyll absorbs light rays with low intensity wavelengths (blue rays from 445 to 500 nm) and high intensities (Red rays from 620 to 700 nm) (Devineau, 1990; Bousquet, 2007; Abidi, 2013).
Red and blue light rays are known to influence many physiological processes in green plants during growth and development, especially photosynthesis (Liet al., 2020).

Materials and methods

Presentation of the study area
The experiment was conducted in a date palm exploitation located in the commune of Ain Naga in the Ziban region. This commune covers an area of 508 km². Its latitude is between 34°41′ 18″ North, and its longitude is between 6°5′ 19″ East with an altitude of 247 m at the level of the sea (Figure 1).
We chose a private exploitation grove conducted in polyculture as a study site, with an area of 25 hectares. This palm grove has 3000 palm trees in full production aged 24 years of various cultivars, the most dominant of which are Deglet nour, Mech dagla, and Ghars, the spacing is 9 m between trees, and the geographical coordinate of the palm grove is 34°41' 20.5″ North latitude and 6°07' 01.8″East longitude.
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Figure 1. Sketch map of the study sample collection sites (Ain Naga).

Plant material

The material that is used in this study is the leaflets of the middle crown of the cultivar Deglet nour. It is an excellent date; its shape is tapered to ovoid. At the Bser stage, the date is the light reddish color with yellowish slivers and at the Tamr stage, it is amber in color. The epicarp is smooth, shiny and wrinkled. The mesocarp is thin, semi-soft consistency, and fibrous in texture (Dakhia et al, 2016).
These leaflets are very long and not very wide, flexible and bent downwards. They form groups of 2 to 3 well-spaced all along the rachis. Their dimensions were measured from the base to the top of the palm, which are 80 cm long and 1.8 cm wide at the base, 68 cm long and 2.7 cm wide in the middle and 35 cm long and 2.3 cm wide at the extremity (Belguedj, 2002).
The choice of the leaflet is the representative organ of the species or variety and is considered the keyword of this technique newly employed in perennial species and used for other species, including cereals, and ornamental crops (Belhadj, 2016).
The middle crown is composed of oblique palms, having completed their growth. These palms are the seat of intense photosynthetic activity (Girard, 1962) in (Elhoumaizi, 2002).

Study method
Sampling
To carry out this study, we selected leaflets from five plants of the Deglet nour cultivar, free of diseases, having undergone the same agricultural practices (Tillage, irrigation rate, manure-based amendments, weeding and cleaning of planting basins); The leaflets of the middle crown are taken at three positions of the palm (apical, median and basal) and according to the four cardinal points: north, south, east and west and according to the faces (ventral and dorsal) in two seasons (autumn and spring).
Numerical study for the absorption rate of light rays
The samples are then photographed with a high-resolution digital camera and the images obtained are processed by the software measure-pro-8, which allows evaluating the absorbance of light rays. Indeed, this measure is determined in the percentage of absorption of light rays based mainly on blue and red rays along the length of the leaflets and expressed in pixels. These two parameters are calculated on a standard band, chosen at the level of the digitized leaflet.
Mesurim: is a software intended to do different types of work on digitized images: image capture, annotation, diagram, counting, measurement, and video animation (Figure 2). Indeed, this method is based on correlations between reflectance and chlorophyll pigment concentration. Leaf reflectance and transmittance depend on the absorption of radiation by chemical constituents (Chlorophyll) and by their diffusion within the leaf tissue.
[image: ]









 Figure 2: Screenshot of the Mesurim software interface, showing an image of a palm leaf and a table with some parameters.
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We used SPSS 22 software to perform the following statistical treatments (Dagnelie, 1998):
The analysis of variance (ANOVA) with one controlled factor: to know if there is a significant difference (The degree according to the significance level α) between individuals for the studied variables.
Analysis of the differences between the modalities and comparison of the means using Tukey's test to determine the best representative group.

Results and discussion

Solar radiation is the main source of energy, which plant organisms are able to transform into organic matter with a small fraction of this radiation (Devineau, 1990).
According to Abidi (2013), under natural conditions, plants are subject to very large variations in the spectral composition of their light environment. Several factors may be responsible for these variations such as geographical location, season, daily period and crop density.

Light is not only an energy source for photosynthesis, but also a source of plant environmental information. This is because leaves strongly absorb red and blue light (Kalaitzoglou et al., 2021).

Variation of the absorption rate of light rays (blue and red) in the leaflets of the cultivar Deglet nour according to the four directions (north, south, east and west):

The figure below summarizes the global analysis of the variation of the absorption rate of light rays (Blue and red) in the leaflets of the cultivar Deglet nour according to the cardinal points (North, West, east and South).
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Figure 3: Variation of light absorption rate (blue and red) in leaflets of the cultivar Deglet nour according to cardinal points (north, west, east and south).
Tukey's tests at p ≤ 0.05. Indicated that the different capital and small letters denoted significant differences +the standard error of the mean for each parameter
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According to Figure 3, the light absorption of blue light rays by leaflets is higher than that of red light rays whatever their orientation (North, West, East and South).
Several researchers have studied the effect of the quality of red and blue light on the anatomy, morphology and, especially the photosynthesis activity of plants. As Murchie and Horton (1997) and Bailey et al. (2001) indicated that the light intensity produces thickening of the leaf blade and the number of chloroplasts allowing a variation in the overall chlorophyll content and, Li et al. (2020) confirmed that the blue and red-light rays, which plants absorb, have the greatest effect on plant growth and development, particularly photosynthesis.

Li et al. (2020); Rehman et al.(2017)  also indicated that  the chloroplast function, stem and petiole growth, and the reproductive system (flowering and seed formation) are controlled by  the red light
As also Seif et al (2021), found that red light improved the stomatal capacity to regulate water loss during drought.
On the other hand, some studies have shown that leaf thickness, epidermal cell number, stomata density, mesophyll, chloroplast number, and especially chlorophyll content increase with increased absorption of blue light by plants,  (Zheng & Van Labeke, 2017; Izzo et al., 2021). Similarly, Research by Meidner (1968) showed that the opening of the stomata of two different species (Xanthium pennsylvanicum and Onion) is very efficient by blue light than that by red light, These results are confirmed by several previous works (Roelfsema & Hedrich, 2005; Shimazaki et al., 2007; Doi et al., 2015; Inoue & Kinoshita, 2017; Matthews et al., 2019).
The analysis of variance shows a significant difference in the absorption rate of blue and red rays, with p = 0.000 at the 5% threshold, Tukey’s test at the same threshold revealed the presence of four distinct homogeneous groups among the four cardinal points for the absorption rate of red and blue rays. The highest absorption rate of light rays corresponds to the southern orientation (78.57%, represents group A) for blue light rays and (71.30%, represents group a) for red light rays.

Variation of the absorption rate of light rays (Blue and red) in leaflets of the cultivar DegletNour according to the positioning of the leaflets (Basal, median and apical)
The analysis of variance revealed a significant difference in the absorption rate of blue and red rays, with p= 0.000 at the 5% threshold, Tukey’s test at the same threshold revealed the presence of two homogeneous groups for the absorption rate of red and blue rays. The analysis of the above figure shows that the absorption rate of blue rays is more important than that of red rays with an average of around 78.53% (Represents group A) for apical leaflets and the absorption rate of red rays is (68.72% and 68.76%) (Represents group a) for basal and median leaflets respectively.
In contrast, Paradiso et al. (2020) reported that there was no significant difference in light absorption between different leaf positions (Upper, middle and lower) of the rose (Rosa hybrida L.) cultivar Akito.
















[bookmark: _Hlk142245854]Figure 4. Variation in the rate of absorption of light rays (blue and red) in the leaflets of the Deglet nour cultivar according to the positioning of the leaflets (basal, median and apical). 
 Tukey's tests at p ≤ 0.05. Indicated that the different capital and small letters denoted significant differences +the standard error of the mean for each parameter


Variation in the rate of absorption of light rays (Blue and red) in the leaflets of the DegletNour cultivar according to the face of the leaflet (Ventral and dorsal)

In most plant species, the Development and functioning of the ventral and dorsal leaf surfaces in the environment are related to the intensity and quality (wavelength) of the light. 















The ventral surface is exposed to higher light intensity and a broader spectrum of solar radiation. The leaf blade shades the dorsal sides and receives only about 10% of the light incident on the ventral sides (Paradiso & Marcelis, 2012).
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Figure 5. Figure 5: Variation in the rate of absorption of light rays (Blue and red) in the leaflets of the cultivar Deglet nour according to the face of the leaflet (ventral and dorsal). 
Tukey's tests at p ≤ 0.05. Indicated that the different capital and small letters denoted significant differences +the standard error of the mean for each parameter

As shown in Figure 5, there is a significant difference between the two sides (ventral and dorsal) for the rate of light absorption of blue and red rays.
The analysis of Figure 5, shows that the rate of absorption of the rays by the leaflets is more always important in the blue rays than in the red rays, 
 As well as, the ventral face is presented with a more rate of absorption of blue rays with 78, 24% (Represents group A) and red with 69, 28% (Represents group a) concerning the other face with 76, 17%   which constantly reflects the richness of the superior face in chlorophyll.
The results of our experiment are consistent with the results of Lichtenthaler (1987) who reported that the amount of light absorbed depends on the concentration of chlorophyll and with the results of Kuncham (2021). The latter showed that the rate of absorption depends on the concentration of chlorophyll and as the latter increases, so does the absorption with distinct peaks in the blue and red light regions.
On the other hand; the results of Izzo et al. (2021), show that the increase in photosynthesis and chlorophyll content in the leaves of lettuce plants in response to blue light indicates that plants had more chloroplasts and the number of photosynthetic enzymes
Paradiso & Marcelis, 2012, Moreover, Paradiso et al. (2020) reported similar results for the rose (Rosa hybrida L.) Cultivar 'Akito'; this study showed that the leaf photosynthesis rate was higher on the ventral side than the dorsal side. This is a consequence of the rate of light absorption (89.2%) by the ventral side of the illuminated leaf compared to the dorsal side (82.6%), as observed by (Proietti & Palliotti, 1997) on the leaves of two varieties Frantoio and Meurino of the olive tree (Olea Europaea L).
Variation in the rate of absorption of light rays (blue and red) in the leaflets of the Deglet nour cultivar according to the season (autumn and spring)
















Figure 6: Variation in the rate of absorption of light rays (blue and red) in the leaflets of the Deglet nour cultivar depending on the season (autumn and spring).
Tukey's tests at p ≤ 0.05. Indicated that the different capital and small letters denoted significant differences +the standard error of the mean for each parameter

The analysis of Figure 6 shows that the rate of absorption of the radiation by the leaflets is more always important in the blue rays than in the red ones.
According to the results of the analysis of variance, we find that there is a significant difference in the absorption rate (Blue and Red) between the two seasons, in the Autumn season, the absorption rate of light rays is 81.28% (blue) and 72.40% (red) followed by spring with 73.13% for blue rays and 64.63% for red rays.
The classification of homogeneous groups by Tukey's test at the 5% threshold confirms the results obtained by the analysis of variance, in which each season represents a specific group for the two light rays.

According to Proietti and Famiani (2002), daily and seasonal changes in photosynthetic characteristics and total leaf chlorophyll content of olive cultivars (Frantoio, Leccino and Maurino) were studied the net photosynthetic rate of leaves per unit leaf area changed during the growing season and the day. In young and one-year-old leaves, the highest values of photosynthesis were observed in October, while, the lowest values were recorded in August and December; during the day, the highest values of photosynthesis were generally found in the morning.

Conclusions 

Our study aims to investigate a numerical characterization of the Deglet nour cultivar in the Ziban region.
This method is based on the processing of photos of the leaflets of the middle crown of two ventral and dorsal faces, according to the different orientations (North, east, south, and west) and their positions on the palm (Basal, median and apical) relative to the palm during two seasons (autumn and spring). 
The results showed that the Deglet nour cultivar is characterized by: 
· Blue and red light rays are best absorbed by date palm leaflets compared to the visible spectrum;
· Blue light rays are more strongly absorbed by leaflets than red light rays;
· The absorption rate of blue and red light rays differs according to the orientation of the leaflets, their position on the palm, the season and the face
· From the point of view, the orientation has proved that the light rays, whatever their type, are more absorbed in the southern orientations compared to the other cardinal points.
· Light absorption of red and blue rays is greater on the ventral face than the dorsal face regardless of the orientation of the leaflet on the tree and its position on the palm.
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