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Abstract: Our study aim to test the influence of RGB reflectance and chlorophyll content on grain 

fill and grain yield of 15 durum wheat cultivars sown under semi-arid conditions. the evolution of 

chlorophyll content during three stages showed a stability during the heading stage, the chlorophyll 

content begins at this degradation during grain filling. Boutaleb genotype which was the best yield-

ing genotype was characterized by low values of RGB reflectance and high values of majority of 

grain filling parameters and thousand kernels weight. Grain filling follows a sigmoid curve. Chlo-

rophyll content was positively correlated with reflectance under the green band and negatively with 

both Red and Blue bands. A positive correlation was recorded between thousand kernel weight and 

grain yield, maximum grain dry weight and grain filling duration. The duration of the grain filling 

was positively influenced by the maximum dry weight of the grain and negatively by the grain 

filling ratio, the grain filling ratio was positively affected by reflectance at blue band. The principal 

component analysis separated the cultivars considered into 3 principal components, the absorp-

tion/reflectance component, the profitability component and the component of grain filling rate to 

which the local landrace Boutaleb belongs in terms of grain yield. 
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1. Introduction 

Algeria, with these topographical and bioclimatic characteristics which testify to a 

diversity of landscapes and cropping systems, cereal growing is the predominant specu-

lation of agriculture. It covers an annual area of about 3.6 million hectares of useful agri-

cultural land (UAA) [1].Solar radiation striking the leaf surface is either reflected, ab-

sorbed or transmitted. The nature and amounts of reflection, absorption and transmission 

depend on the wavelength of the radiation, the angle of incidence, the roughness of the 

surface and the differences in the optical properties and biochemical content of the leaves 

[2]. The pigments are integrally linked to the physiological function of the leaves. Chloro-

phylls absorb light energy and transfer it to the photosynthetic apparatus. Carotenoids 

(yellow pigments) can also provide energy to the photosynthetic system [3].When light 

hits a leaf, some of the light is reflected back to the viewer. The amount of energy reflected 

at each light frequency is called the reflectance spectrum, sometimes abbreviated as spec-

tra or reflectance. Reflectance depends on the properties of the leaf surface and internal 

structure, as well as the concentration and distribution of biochemical components. In the 

visible spectrum (VIS, between 400 and 700 nm) the reflectance mainly depends on the 

presence of photosynthetic pigments such as chlorophyll. In the near infrared region (NIR, 

between 700 and 13000 nm), where there are no strong absorption characteristics, the am-

plitude of the reflectance is governed by the structural discontinuities encountered in the 

sheet. The short wave infrared region (SWIR, between 1300 nm and 3000 nm) [4].Grain 
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filling, a final process associated with yield performance, is a crucial determinant of grain 

yield in cereal crops (Al-Ajlouni, 2016). The main effect of high temperatures during grain 

filling is to cause a reduction in the mass of individual grains [5]. Grain development in 

field crops is initially slow, but eventually enters a linear phase where the rate of growth 

is rapid and then slows towards maturity [6].This study aims to determine the influence 

of leaf reflectance (RGB) and chlorophyll content on grain filling and possibly on grain 

yield of 15 seeded cultivars under semi-arid conditions. 

2. Materials and Methods 

2.1. Study site 

This study was carried out during the 2020/2021 agricultural campaign at the Agri-

cultural Experiment Station of the Technical Institute of Field Crops ITGC of Sétif (ITGC-

AES, 36°12'N and 05°24'E and 1,081 m altitude , Algeria). 

2.2. Plant material 

The genetic material used in this study consists of 11 advanced lines, 03 local varieties 

of 01 genotype introduced to evaluate their performance. (Table 1). 

2.3. Experimental device 

The genotypes tested were sown on November 19 with a seed rate adjusted to 300 

seeds. m–2 in a random block design (RBD) with three repetitions, each plot was composed 

of 6 lines of 10 m long spaced 0.2 m wide, which makes 12 m2 of plot area. 

Table 1. List of the 15 cultivars evaluated, their pedigrees and their origins. 

2.4. Measured parameters 

2.4.1. Chlorophyll content 

We followed the evolution of the chlorophyll content of the flag leaf for all the ele-

mentary plots during 09 dates from the beginning of the heading phase until the end of 

physiological maturity using a digital counter of chlorophyll (CCM), this device measures 

the absorbance of light in the leaf, 04 dates of taking the chlorophyll content affected the 

grain filling period. 

Names Pedigrees Origins 

G1 RASCON_37/GREEN_2/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/

… 

CIMMYT 

G2 MINIMUS_6/PLATA_16//IMMER/3/SOOTY_9/RASCON_37/9/… CIMMYT 

G3 CMH77.774/CORM//SOOTY-9/RASCON-37/3/SOMAT-4 CIMMYT 

G4 CNDO/PRIMADUR//HAI-OU-17/3/SNITAN/4/SOMAT-3/ CIMMYT 

G5 RASCON_37/GREEN_2/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/

… 
CIMMYT 

G6 SILVER 14/MOEWE//BISU_l/PATKA_3/3/PORRON_4/YUAN_l/9/... CIMMYT 

G7 GUANAY /HU ALITA / 10/PLATA _10/6/MQUE/4/USDA573/... CIMMYT 

G8 BCRIS/BICUM//LLARETA INlA/3/DUKEM_ 12/2*RASCON 21/5/R CIMMYT 

G9 Simeto/3/Sora/2*Plata_12//SRN_3/Nigris_4/5/Toska_26/... CIMMYT 

G10 Ossl1/StjS5/5/Bicrcderaal/4/BEZAIZSHF//SD19539/Waha/3/St CIMMYT 

G11 Stj3//Bcr/Lks4/3/Ter-3/4/Mgnl3/Aghrass2 CIMMYT 

Jupare C2001 STINKPOT//ALTAR-84/ALONDRA CIMMYT 

Boussellem Heider/Martes//Huevos de Oro. CIMMYT- 

ICARDA 

Boutaleb GTA dur /Ofanto ITGC-Setif 

Oued El Bard Hedba3/Ofanto ITGC-Setif 
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2.4.2. The RGB reflectance index (Red-Green-Blue) 

The R.G.B (Red, Green and Blue) reflectance index was evaluated by digital image 

analysis (NIA) used by Guendouz and Maamri [7]; the leaves were photographed on a 

black surface, between 11:00 a.m. and 12:00 p.m., solar time, with a color digital camera 

(Canon, Power Shot A460, AiAF, CHINA). The images were stored in a JPEG (Joint Pho-

tographic Expert Group) before being downloaded to a PC computer and analyzed using 

the Mesurim Pro software (version 2.8) (Figure 1), this software allowed us to calculate 

the refelctance of the flag leaf under the three Red-Green and Blue bands. 

 

Figure 1. Graph of the reflectance under the Red-Green-Blue bands produced using the Mesurim 

pro software (version 2.8). 

2.4.3. Grain filling 

Grain filling was monitored from anthesis to physiological maturity, 5 ears from each 

elementary plot were harvested at random, dried at 80°C for 24 hours and then threshed, 

to perform filling measurements grains of the grain filling. 

2.4.4. Grain Fill Parameters 

Four grain filling parameters (Table 2) are used to characterize the grain filling of 15 

cultivars of which 03 are local varieties, 01 introduced genotype and 11 advanced lines. 
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Table 2. Grain Filling Parameters Calculations. 

Grain filling 

parameters 

Symbols Units Calculating methods References 

Maximum of  

Grain Weight 

MGW mg Estimated from the weight 

of a single grain at different 

samples 

[8] 

Grain Filling 

Rate 

GFR mg.100 

GDD.jour-1 

GFR= Grain final weight / 

GFD 

[8] 

Grain Filling 

Duration 

GFD °C GDD accumulated from 

anthesis 

[8] 

Maximum of 

Filling Rate 

MFR mg.100 

GDD.jour-1 

Estimated from AFI of eatch 

cultuvar 

[9] 

Absolute  

Filling Intensity 

AFI mg.jour-1 AFI = (P2-P1) / (T2-T1) [10] 

Growing 

Degrees Day 

(cumulated 

temperatures) 

GDD °C Tn = ((Tmax+Tmin)/2) –Tb 

Tn : daily averages 

[8] 

2.4.4. Agronomic characters 

Agronomic characteristics were measured at maturity: 

 Grain yield (GY) 

The cereal yield performances of the different cultivars were measured at maturity 

in quintals per hectare (Qs. ha-1) by measuring the grain yield in one linear meter and 

converting it into quintals per hectare. 

 Thousand grain weight (TKW) (g) 

The weight of 1000 grains of all cultivars   

2.5. Statistical analysis 

All statistical analyzes will be performed by Costat 6.400 [11] and R core Team [12]  

softwares. 

3. Results 

3.1. Chlorophyll content 

The results of the monitoring of the evolution of the chlorophyll content according to 

the phenological stages (Table 3) based on the observations of 9 dates spread over three 

early heading stages – full heading and the grain filling phase showed a stabilization of 

the chlorophyll content during the heading stage. The chlorophyll content begins to de-

grade after anthesis and the onset of grain filling (Figure 2).The analysis of variance (Table 

5) showed that the average chlorophyll contents varied from 20.42 for Oued El Bared to 

31.01 cci for the advanced line G4 with a genotypic average of 26.58 cci. 
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Table 3. Estimated chlorophyll content (cci) for all cultivars studied from heading to physiological 

maturity. 

 

  

 
Beginning of 

heading 

Full Heading Grain Filling Averages 

G1 33,70 33,23 30,43 28,69 29,00 27,84 26,67 7,19 4,54 24,59 

G2 32,54 36,79 33,99 28,81 30,19 30,57 28,80 6,28 1,32 25,48 

G3 31,63 42,23 31,26 30,39 30,22 30,49 24,99 8,18 4,83 26,02 

G4 40,82 43,04 38,60 34,48 40,82 35,66 24,48 11,19 10,04 31,01 

G5 29,13 34,09 28,24 28,79 29,71 29,07 24,61 9,44 4,11 24,13 

G6 30,28 32,16 31,36 32,94 31,40 32,29 35,39 12,09 8,61 27,39 

G7 31,93 41,44 34,21 33,26 37,73 37,02 32,02 13,19 9,02 29,98 

G8 39,59 40,81 40,08 33,84 32,16 33,02 28,16 5,53 1,38 28,29 

G9 29,94 37,38 37,33 33,33 36,12 36,68 36,09 8,56 6,29 29,08 

G10 31,67 35,19 33,83 31,66 33,84 32,12 22,13 3,59 1,67 25,08 

G11 32,78 36,70 36,78 33,01 35,90 36,98 28,80 10,10 6,78 28,65 

Jupare C 2001 33,03 36,39 34,50 36,39 38,17 37,72 38,36 8,97 2,40 29,55 

Boussellem 29,37 33,78 31,40 28,65 34,16 30,99 26,96 5,03 3,49 24,87 

Boutaleb 26,36 31,54 26,99 25,00 29,67 30,88 24,23 14,41 8,54 24,18 

Oued el Bared 25,33 28,05 25,09 23,24 26,65 26,93 21,51 4,32 2,69 20,42 
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Figure 2. Evolution of chlorophyll content according to phenological stages for all cultivars stud-

ied. 

3.2. flag leaf reflectance 

Analysis of variance (Table 4) showed that the effect of genotype was highly signifi-

cant for leaf reflectance in all its bands (Red, Green and Blue) and for chlorophyll content. 

The red reflectance index ranged from 41.86% for the advanced line G6 to 48.76% for the 

local variety Oued El bared with 44.67% as the genotypic average. The green band reflec-

tance index varied from 38.23% for the advanced line G7 to 44.13% for Oued El bared with 

a genotypic average of 40.65%. The reflectance index for the Blue band was between 

28.77% for the advanced line G10 and 33.04% for the local variety Oued El Bared with an 

average of 30.72% for all the cultivars studied.The local variety Boutaleb which was the 

most profitable cultivar in terms of grain yield (GY=13.59 Qs.ha-1), recorded the lowest 
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Red reflectance (42.59%), an average Green and blue reflectance and (30.09 and 30.25%) 

and an average chlorophyll content close to the average (24.18 cci) this in relation to the 

genotypic averages recorded. 

3.3. The grain filling 

Table 4 represents the evolution of the average weights of the grains of the various 

cultivars studied from anthesis until physiological maturity where the grain of wheat 

reaches its maximum weight (MGW), the advanced lines G9, G10, G11 as well that the 

local variety Boutaleb had won the best maximum average weights. The Analysis of Var-

iance (Table 5) showed that the genotype effect was significant for all grain filling param-

eters, the maximum grain dry weight ranged from 32.91 mg for the advanced line G10 to 

49.27 mg for the advanced line G10 with an average of 42.13 mg for all the cultivars stud-

ied. The grain fill rate was 0.17 mg.100 GDD. Day-1 for advanced line G5 has 0.23 mg .100 

GDD. Day-1 for the local variety Oued El bared with a genotypic average of 0.20 mg .100 

GDD. Day 1. The maximum rate of grain filling varied from 0.28 mg .100 GDD for the 

advanced line G9 to 0.55 mg .100 GDD for the advanced line G3 with 0.39 mg .100 GDD 

as the genotypic mean while the duration of grain filling varied from 619 .6°C for the ad-

vanced line G8 to 764.9°C for the advanced line G1 taking an average of 707.85°C for all 

the cultivars studied. 

Table 4. Average grain dry weight (mg) of all cultivars throughout from anthesis to physiological 

maturity. 
 

GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 MGW 

G1 3,07 9,16 17,76 37,37 37,98 38,82 40,14 41,32 41,40 

G2 4,44 16,63 16,54 31,54 34,92 36,22 36,92 36,86 37,13 

G3 3,56 11,26 16,89 36,71 38,99 39,61 41,28 42,45 44,40 

G4 3,33 8,10 13,65 31,73 34,67 39,01 40,24 40,46 42,93 

G5 2,54 14,36 14,29 31,39 36,03 36,30 35,43 38,24 38,92 

G6 2,14 6,29 9,98 26,30 32,41 32,62 34,16 36,18 38,57 

G7 3,42 6,35 14,58 32,19 34,36 36,75 37,19 39,04 41,28 

G8 3,68 8,52 14,58 31,35 31,75 32,63 33,43 35,85 38,48 

G9 4,72 15,15 17,63 39,77 42,43 45,91 46,27 47,35 48,46 

G10 3,34 18,96 20,27 38,26 41,46 42,39 43,68 47,33 47,34 

G11 5,81 15,68 18,52 36,98 42,27 44,85 44,97 47,81 49,85 

Jupare C 2001 3,80 11,42 18,18 31,87 40,04 40,23 41,49 41,64 43,27 

Boussellem 2,09 12,58 18,06 24,70 40,23 41,88 42,06 43,04 45,12 

Boutaleb 2,72 8,85 13,37 38,74 41,57 44,60 45,92 47,36 49,82 

Oued El Bared 3,86 13,34 15,30 36,47 39,13 42,14 43,13 43,74 43,93 
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Figure 3. Curves of grain filling as a function of time of the 15 cultivars studied. 

3.4. grain yield and thousand grain weight 

The analysis of variance showed significance for the parameters grain yield, weight 

of a thousand grains. The grain yield ranged from 2.87 Q.ha-1 for the advanced line G11 

to 13.59 Q.ha-1 for the local variety Boutaleb with 6.34 Q.ha-1 as the genotypic average. 

The TKW ranged from 30.91 g for the advanced line G8 to 46.69 g for the G9 line with a 

genotypic mean of 39.40 g, the highest thousand grain weight value was observed with 

the local variety Boutaleb with 44.96g. 
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Table 5. Results of the analysis of variance on the various parameters studied. 

 

3.5. The study of correlations 

3.5.1. Leaf reflectance and chlorophyll content 

The study of the correlations (table 6) showed that the reflectance indices under all 

the bands (R-G-B) were all very highly, significantly and positively correlated with each 

other (P<0.001; R/G = 0.94***; R/B=0.70***; G/B=0.72***). Chlorophyll content was 

 R(%) G(%) B(%) CC(cci) MGW(mg) GFR(mg.100GDD.J-

1) 

MFR(mg.100GDD.J-

1) 

GFD(°C) GY(Q.ha-

1) 

TKW(g) 

G1 47.20 

(b) 

42.07 

(b) 

32.31 

(b) 

24.59 

(f) 

42,46 

(bcdef) 

0,19 (f) 0,38 (abc) 764,90 

(a) 

07,00 (bc) 41,98 

(bc) 

G2 46.75 

(bc) 

41.75 

(c) 

30.91 

(e) 

25.48 

(ef) 

37,87 (fg) 0,21 (abcd) 0,42 (abc) 677,60 

(e) 

03,96 (bc) 35,62 

(ef) 

G3 46.48 

(c) 

41.86 

(bc) 

31.57 

(cd) 

26.02 

(def) 

45,96 

(abcd) 

0,20 (def) 0,55 (a) 717,20 

(c) 

07,05 (bc) 40,83 

(bcd) 

G4 43.86 

(f) 

40.63 

(e) 

30.33 

(fg) 

31.01 

(a) 

41,13 

(cdef) 

0,19 (ef) 0,43 (abc) 717,20 

(c) 

02,88 (c) 36,80 

(de) 

G5 43.17 

(g) 

40.43 

(ef) 

30.12 

(gh) 

24.13 

(f) 

39,25 (def) 0,17 (g) 0,37 (abc) 756,30 

(b) 

04,70 (bc) 36,10 (e) 

G6 41.86 

(i) 

39.26 

(gh) 

31.30 

(d) 

27.39 

(cde) 

32,91 (h) 0,21 (bcde) 0,33 (bc) 629,90 

(g) 

06,16 (bc) 31,88 

(fg) 

G7 41.93 

(i) 

38.23 

(i) 

28.88 

(i) 

29.98 

(ab) 

38,10 (ef) 0,17 (g) 0,38 (abc) 717,20 

(c) 

06,89 (bc) 34,36 

(efg) 

G8 44.65 

(e) 

40.17 

(f) 

30.75 

(e) 

28.29 

(bcd) 

33,04 (gh) 0,23 (a) 0,37 (abc) 619,60 

(h) 

04,45 (bc) 30,91 (g) 

G9 44.23 

(ef) 

40.40 

(ef) 

30.62 

(ef) 

29.08 

(abc) 

47,18 (ab) 0,22 (ab) 0,28 (c) 717,20 

(c) 

06,61 (bc) 46,69 (a) 

G10 43.92 

(f) 

40.49 

(e) 

28.77 

(i) 

25.08 

(ef) 

49,27 (a) 0,20 (cdef) 0,39 (abc) 756,30 

(b) 

08,69 (ab) 41,98 

(bc) 

G11 43.11 

(g) 

39.54 

(g) 

29.88 

(h) 

28.65 

(abc) 

47,19 (ab) 0,22 (bcd) 0,35 (bc) 717,20 

(c) 

02,95 (c) 44,47 

(abc) 

Jupare C 

2001 

46.31 

(c) 

41.10 

(d) 

30.27 

(fg) 

29.55 

(abc) 

43,27 (bcd) 0,19 (f) 0,50 (ab) 764,90 

(a) 

07,89 (bc) 41,98 

(bc) 

Boussellem 45.32 

(d) 

40.56 

(e) 

31.80 

(c) 

24.87 

(f) 

42,94 

(bcde) 

0,20 (cdef) 0,38 (abc) 717,20 

(c) 

04,75 (bc) 40,39 

(cd) 

Boutaleb 42.59 

(h) 

39.09 

(h) 

30.25 

(g) 

24.18 

(f) 

47,36 (ab) 0,21 (bcde) 0,40 (abc) 685,90 

(d) 

13,59 (a) 44,96 

(ab) 

Oued El 

Bared 

48.76 

(a) 

44.13 

(a) 

33.04 

(a) 

20.42 

(g) 

44,05 (bcd) 0,23 (a) 0,29 (c) 659,20 (f) 07,59 (bc) 43,27 

(abc) 

Mean 44.67 40.65 30.72 26.58 42,13 0,20 0,39 707,85 06,34 39,40 

Min 41.86 38.23 28.77 20.42 32,91 0,17 0,28 619,60 02,87 30,10 

Max 48.76 44.13 33.04 31.01 49,27 0,23 0,55 764,90 13,59 46,69 

LSD (5%) 0.64 0.31 0.35 2.49 4,92 0,01 0,20 2,02 05,67 04,16 
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significantly and positively correlated with reflectance under the green band (P<0.001; 

0.49***) and negatively correlated with leaf reflectance under the Red and Blue bands 

(P<0.01; -0.41** ;-0.46** respectively). 

3.5.2. Grain fill, grain yield and thousand kernels weight 

A highly significant correlation (P<0.01-0.001) was recorded between thousand ker-

nel weight and grain yield, maximum grain dry weight and grain filling duration (0.38**; 

0.82 ** * and 0.41** respectively). Grain filling duration was very strongly, significantly 

and positively correlated with maximum grain dry weight (P<0.001; 0.49***) and very sig-

nificantly and negatively correlated with grain filling rate of grain filling (P<0.001;-0.58***) 

(Table 6). 

3.5.3. Correlations between physiological, agronomic and grain filling parameters 

Only leaf reflectance under the blue band was significantly (P<0.05) and positively 

correlated with grain filling rate (0.34*) (table 6). 

Table 6. Results of the correlations of the different parameters studied. 

 R V B CC MGW GFR MFR GFD GY TKW 

R 1          

G ,94*** 1         

B ,70*** ,72*** 1        

CC - ,41** ,49*** -,46** 1       

MGW ,14 ,16 -,09 -,08 1      

GFR ,24 ,26 ,34* -,06 0,22 1     

MFR ,10 ,03 -,06 0,21 0,19 -,10 1    

GFD ,08 ,05 -,30* ,06 ,49*** -,58*** 0,19 1   

GY ,01 -,01 - ,04 - ,08 ,24 -0,05 ,04 ,05 1  

TKW ,24 ,25 ,09 -,11 ,82*** ,25 ,01 ,41** 0,38** 1 

3.6. Principal component analysis (pca) 

3.6.1. For parameters measured 

The PCA of principal component analysis reflects the importance of the largest con-

tributor to the total variation on each axis of differentiation [13]. The data presented in 

table 19 showed that the first 3 components of the PCA were the most important, they 

alone accumulate almost 83% of the information on the variability. Figure 27 shows that 

PC1 was positively correlated with the three bands of leaf reflectance (RGB) (0.86; 0.89 

and 0.76 respectively) and negatively correlated with chlorophyll content which implies 

that leaf reflectance decreases with the increase in chlorophyll content due to the increase 

in light absorbance caused by the increase in green chlorophyll pigments, it can be said 

that PC1 set a reflectance-light absorbance axis PC2 was positively correlated with weight 

maximum grain dryness, filling time, grain yield and thousand grain weight (0.80; 0.85; 

0.45 and 0.68 respectively) this axis can be an axis of profitability.  

The grain filling rate and the maximum grain filling rate are negatively and positively 

correlated with PC3 (-0.56; 0.65 respectively), PC3 is a grain filling rate axis. 
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Figure 4. visualisation of variables and cultivars studied with the first’s 3 components of PCA . 

 

Figure 5. Circle of correlations of the different parameters studied with the first’s 3 components of 

PCA. 

3.6.2. For cultivars studied 

Table 8 shows that the advanced line G1, Boussellem and Oued El Bared are posi-

tively linked to the PC1 reflectance / absorbance axis, these cultivars are known for their 

high reflectance on the three R-G-B bands as well as low values of average content in 

chlorophyll, the advanced lines G5 and G7 are negatively linked to this axis, they pre-

sented a low reflectance. The advanced line G10 and the introduced genotype Jupare 
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C2001 are positively related to the PC2 profitability axis, they recorded better grain filling 

times, their maximum dry weights and their thousand-grain weights exceed the genotypic 

averages, the advanced lines G2, G6 and G8 are negatively related to this axis because of 

their low values in grain filling time, maximum dry weight and thousand grain weight. 

The advanced lines G3 and G4 are positively related to the axis of the rate of filling thanks 

to their high values in maximum rate of filling of grains on the other hand the advanced 

lines G9, G11 and Boutaleb recorded better values in rate of filling of grains it is for this 

reason that they were negatively linked to this axis. Figure 5 summarizes the association 

of the different cultivars with the first components of the ACP. 

 

Figure 5. Biplot of the relationship of the 15 cultivars studied with the first 3 components of PCA. 

4. Discussion 

The Chlorophyll degradation may be due to the intensity of photosynthesis in grain 

filling phase, this phase was responsible for the production of the assimilas necessary for 

the filling of grains that exhausting the pigments chlorophyllian responsible for the cap-

ture of light energy.  

Chlorophyll tends to decline faster than carotenoids when plants are stressed or dur-

ing leaf senescence [14]. The results for RGB reflectance index was very consistent with 

the study of Guendouz et al [15] which found that the lowest reflectance was observed in 

the blue band of the spectrum from 400 to 500 nm. The grain growth of the cultivars stud-

ied follows a sigmoid curve similar to that described by Triboi [16] and Guendouz and 

Maamri [17] (Figure 26).  

As described by Yoshida [6], grain filling is the final process associated with yield 

performance, is a crucial determinant of grain yield in cereal crops; Field crop grain 

growth is initially slow, enters a linear phase where the rate of growth is rapid and then 

slows towards maturity.The negative and significant correlation between the reflectance 

to Red and Blue and the chlorophyll content suggests that the decrease in the photosyn-

thetic capacity of the canopy increases the reflectance of the leaves to Red and Blue due to 

the degradation of the chlorophyll content [18]. 
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In the blue region, chlorophylls and carotenoids have high absorbances [4]. Red re-

flectance, especially when normalized by reflectance in a non-absorbing waveband, is 

strongly correlated with chlorophyll content [18]. 

5. Conclusions 

This study aims to determine the influence of the reflectance of the flag leaf under 

these three bands Red, Green and Blue (RGB) and of the chlorophyll content on the grain 

filling and grain yield of 15 durum wheat cultivars seeded in semi-arid conditions. 

The results of the monitoring of the evolution of the chlorophyll content according to 

three stages of development beginning of heading - full heading and the grain filling 

phase showed a stabilization of the chlorophyll content during the heading stage, the in 

chlorophyll begins at this degradation after anthesis and the onset of grain filling. 

The analysis of variance showed that the genotype effect was significant for all the 

parameters studied, the local variety Boutaleb which was the most profitable genotype 

was characterized by low values of RGB reflectance and high values of majority of grain 

fill parameters and thousand grain weight. Grain growth follows a sigmoid curve, grain 

filling, is the final process associated with yield performance. 

The study of the correlations revealed that the reflectance under these three (R-G-B) 

were all positively correlated, the chlorophyll content was positively correlated with the 

reflectance under the green band and negatively with two Red and Blue bands. Highly 

significant correlation was recorded between thousand kernel weight and grain yield, 

maximum grain dry weight and grain filling duration. The duration of the grain filling 

was positively influenced by the maximum dry weight of the grain and negatively by the 

rate of grain filling of the grain filling, the rate of grain filling was positively affected by 

the reflectance in the Blue band. 

The principal component analysis separated the cultivars studied into 3 components, 

an absorption / reflectance component, a second profitability component and the third 

component of the grain filling rate to which the local variety Boutaleb belongs, the most 

common genotype. Profitable in terms of grain yield. 
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