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Abstract

In Algeria, the equine breeds of fantasia constitute an invaluable biological, cultural, and historical heritage that
must be preserved and rehabilitated for better conservation and exploitation. In this context, we carried out two
studies: a genetic study, in which we took blood and hair from their roots to identify each horse's breed of origin
(unfortunately, we could not do laboratory analyses due to a lack of products). In the morphometric study, we took
twenty-six measurements (20 body measurements + 6 body indexes developed for horses) on 88 samples of three
different breeds (48 Barb, 23 Arabian Barb, and 17 English-Barb) of presumed origins, each exceeding three years.
The results obtained allowed us to divide the horses we studied into three classes, of which the Barb breed is the
most present. The statistical analysis showed that there were significant differences in HW, HR, SL, LB, LI, LT,
LCE, CC, and TB between breeds (p<0.05), with the superiority in favor of English barbe. For the other
parameters, there are no differences, and it confirms who is the ideal horse for the fantasia. Still, on the other hand,
we notice the notable mixture in the breeds in Algeria, which has largely contributed to genetic pollution.
Keywords: Algeria; Barb horse; fantasia horse; measurements; statistical analyses.
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Introduction

In Algeria, animal genetic resources show great heterogeneity of breed in terms of their habits and
production capacity in their natural biotope. Equines are not excluded from this assessment. As
such, they assign a varied affluence with an important place in the economy and socio-cultural.

The world population of horses is estimated at 58 million, 60% of whom are draft horses, mainly in
developing countries. A significant proportion of the rest is used for racing, equestrian sports, and
recreation, constituting a rapidly expanding sector (Murray G et al., 2013).

The Algerian equine population, estimated at 46356 horses, is made up of 90% Barb and Arabian
Barb horses (and Algerian saddles). The remaining 10% is divided between Arabian horses, English
Thoroughbreds, and French Trotters (FAO, 2021).

The DAD-IS database lists in 2018 two breeds of horses bred in Algeria: The Arabian Barb and the
Barb (DAD-IS consulted in October 2018). "However, the Arab (Elise Rousseau, 2014), the English
Thoroughbred, and the French Trotter are also the subject of more or less important breeding
(Berber et al., 2016). Both Arabian Barb breeds and Barb come from the coastal regions of North
Africa. They are usually used in fantasia (the traditional horse-riding exhibition in the Maghreb at
cultural festivals), as well as in equestrian sports. There are about 10,000 heads belonging to the
Barb breed and 80,000 Arabian Barb heads (Kadri, 2006; Berber et al., 2016).
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For the horse, as for many domestic animals, the breeds have a genealogical register, or "stud-
book™. The lists of ancestors registered in the register were selected over a period long enough to
ensure the production of a strain with constant and well-defined characteristics: size, morphology,
actions, and, sometimes, coat color. The "stud-book" can be closed (only animals descended from
animals already registered can be part of the breed) or open (the registry accepts crosses with other
breeds). The registration of a horse in such a register is subject to rules of reporting and compliance
with the breed standard (Houpt and Willis, 2001). This information is taken up by extensive
specialized data bases.

Information on genetic diversity is essential to optimizing strategies for the conservation and use of
animal genetic resources. For all these reasons, our work falls within the context of this strategy.
She is interested in both the morphological and genetic characterization of the equine breed of
fantasia in Algeria. This study will be based on the analysis of microsatellite-like DNA markers
using innovative molecular biology and bioinformatics techniques. This will make it possible to
build a specific database of these breeds and also to better analyze their abilities. This step is very
important for the improvement and preservation of our equine genetic heritage of fantasia.

In general, samples of 20-50 individuals of each breed should be selected in order for them to be
relevant. However, the number of individuals sampled may vary from case to case, may be lower
in highly bred local populations, and may be higher in cases where the population is widely
distributed (divided into different ecological types) (Nei and Roychoudhury, 1974; Nei, 1978).
Ideally, the sample should be representative of the population being studied, which is why FAO
recommends the use of geographical standards, in which each animal is sampled in a different
geographical area. Animals or very few animals (unrelated) (YARO M et al, 2017).

Materials and Methods
Animal sample

The equine population of fantasias is found mainly in western Algeria. During our study, we carried out
measurements on 48 Barb, 23 Arabian Barb, and 17 English Barb horses belonging to the wilaya of
Saida (the region of Sidi Youcef), the wilaya of Nadma (the region of Mechria), the wilaya of Oran (the
region of Belkaid), and the wilaya of Tlemcen (the regions of Ghazaouet, Nedroma, Maghnia, Zenata,
Henaya, Sabra, Ben Sekrane, and Ain Fezza). A total of 88 horses were studied, of which 13 were
female. They are all over the age of 3.
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Figure 1: Geographical map of the Algerian wilayas
studied.
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Morphometric study:

The horse was put on a well-flattened and plumb horizontal plane. As a first step, we made
measurements of the heights at the withers and the rump using the hippometric cane. The cursor is raised
above the height to be measured. The cane was brought closer to the animal, and the free hand was
applied to the horse to warn the subject. The slider lowered gradually until it reached a it reached a very
exact outcrop on the most prominent part. In a second step, we proceeded to highlight the landmarks on
the surface of the body using a marker pencil. Eleven points were then highlighted (Figure 02) (Barone,
1976; Barone, 1980).

Figure 2: Original photo of the reference points defining the morphological parameters of the
length of the horse.

Statistical analysis

The data were analyzed using the R Statistics software (Version 4.0.1) and SPSS statistics v 27. The
descriptive analysis of body measurements in the study population was determined after checking the
distribution of our variables. The impact of sex on body measurements was determined using the t test.
Also, the impact of sex on body measurements was determined for the study of correlation between
pairs of measurements, we used principal component analysis (PCA). An ascending hierarchical
classification (HAC) was also used to obtain the optimal number of groups in the set of equine samples
considered. Finally, we calculated the Shannon morphological diversity index using Excel software for
Windows. The Shannon index is defined and given by the following function:

.i"
H' = xp- IUK;' pi
i=1

pi is the proportion of the total sample present in interval or group i, which means, divide the number
of individuals in interval i by the total number of samples. S is the total number of groups of each trait,
in this study, S was limited to four for each trait using the following partition: [Minimum; Q1 [, [Q1;
Q2 [, [Q2; Q3 [, and [Q3; Maximum], where Q1, Q2, and Q3 represent the first, second, and third
quartiles, respectively. H.max = In(S) = maximum possible diversity, and finally E = uniformity or
Pielou index = H'/Hmax, which provides information on equal distribution or equity. In other words,
we used the Shannon Ecological Diversity Index to estimate the morphological diversity of each trait
among the population studied (Haddam. Y and all, 2021).

Results and discussion
Morphometric analyze:

the Mean, the Standard Deviation, the Median, the Standard Error of the Mean, the Variance, the Minima
and the Maxima of the 26 parameters measured on the fantasia horses studied are reported in Table 1.
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Table 1: descriptive statistics of the 26 parameters measured on the fantasia horses studied.

Mean SE Median SD Variance  Minimum Maximum

WL 453.28 6.32 45300 5928 351404 33554 59413
HW 155.70 0.64 15500 5.6 3557 142.00 170.00
HR 154.72 0.65 15400  6.10 37.24 140.00 170.00
sL 114.91 0.66 11500  6.20 38.41 101.00 130.00
HL 47.84 0.34 4800 3.8 10.09 42.00 66.00
ALY 16.47 0.20 1600 191 3.65 13.00 21.00
LE 74.82 0.57 7500 536 28.70 65.00 86.00
SHL 53.20 0.42 5300  3.89 15.13 45.00 63.00
LB 34.56 0.24 3450 227 5.17 30.00 40.00
FC 31.63 0.43 3100  3.99 15.89 24.00 40.00
LC 13.49 0.49 1150 462 21.38 7.00 23.00
LI 4877 0.41 4800  3.82 14.57 40.00 57.00
LT 161.90 0.93 16250  8.69 75.43 145.00 180.00
LCE 72.65 0.53 7200 493 24.30 63.00 84.00
cc 181.93 0.95 18050  8.87 78.59 163.00 198.00
TAB 56.00 0.60 5700 563 31.75 43.00 69.00
TG 32.39 0.23 3300 219 4.82 26.00 37.00
TB 28.00 0.21 2800 1.9 3.70 23.00 32.00
TCA 23.11 0.63 2100 588 34.56 18.00 38.00
cce 22.45 0.20 2200 185 3.42 20.00 33.00
(H¥\)’/ L 1.031 0.027 0913 0256  0.066 0.667 1.700
(PV\\’,;H 2,003 0.020 2033 0187 0035 1.344 2.464
(CV(\:/;H 0.036 0.000 0036 0003  0.000 0.031 0.043
(E%;” 0.002 0.000 0002 0000  0.000 0.001 0.002
(Lg)/c: 0.891 0.005 0889 0048  0.002 0.763 1.012
(Hx\;/ H 1.007 0.002 1006 0020  0.000 0.955 1.056

Height at the withers (HW) ; Height at the rump (HR) ; Total Length (LT) ; Scapula iliac Length (SL) ; Length of the head
(HL) ; Length between the internal angles of the eyes (AlY) ; Length of the neckline (LE) ; Length of the shoulder (SHL) ;
Length of the arm (LB) ; Length of the forearm (FC) ; Length of the canon (LC) ; Length of the ilium (LI) ; Length of the
thigh (LCE) ; Circumference from the chest (CC) ; Circumference of the forearm (TAB) ;Circumference of the knee (TG);

Circumference of the ball (TB); Circumference of the anterior barrel (TCA); Circumference of the posterior barrel (CCC);
Body Profile Index (HW/LT); Compactity Index (PV/HW); Body Ratio: chest circumference (CC)/withers height (HW);
Dactyl-Thoracic Index: anterior barrel circumference (TCA)/CC);Relative Body Ratio: LT/CC;Height Front Back: HW/

Croup height (HR).

Variation of variables:
By sex:

The table 2 presents the results of comparing the means of each parameter for males and females in our
study population using t Student test. This test allows us to see if sexual dimorphism exists in this
species.

Of the 26 parameters studied, 10 express significant variations according to sex (p<0.05) (Table 2). We
concluded that males were taller and longer than females. The effect of sex on height is well known. It
is related to the hormonal effect at the time of the growth of the young (Ronciere A.P. 1998)
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Table 2: Average values of the different parameters in males and females and significance tests.

Females Males Sig
Poids 456.1482+70.28656 452.7878+57.69373 0.873
HW 155+7.885 155.8345.624 0.722
HR 154.69+8.087 154.72+5.76 0.988
SL 115.1547.841 114.8745.931 0.901
HL 47.154+3.412 47.96+3.143 0.438
AlY 16.69+2.287 16.43+1.854 0.697
LE 73.54+5.768 75.04+5.293 0.394
SHL 49+2.887 53.93+3.577 0
LB 33.08+1.935 34.81+2.24 0.009
FC 31.69+4.211 31.61+3.976 0.951
LC 14.0845.139 13.39+4.559 0.656
LI 45.15+2.609 49.4+3.65 0
LT 160+10.058 162.23+8.457 0.463
LCE 69.38+3.254 73.21+4.966 0.002
cC 183.46+10.236 181.67+8.656 0.56
TAB 52.15+4.2 56.67+5.605 0.003
TG 29.62+1.805 32.87+1.884 0
B 26.31+1.601 28.29+1.829 0.001
TCA 22.46+6.778 23.23+5.753 0.706
Ccc 20.92+1.188 22.72+1.82 0
(HWILT) 1.068336736+0.28906459 1.024941063+0.251822064 0.618
(PV/HW) 1.984436693+0.135172056 2.006777899+0.195020272 0.615
(CC/HW) 0.038142642+0.002333927 0.03549493+0.002379584 0.002
(TCAJCC) 0.00183245+0.000196507 0.001575012+0.000189972 0
(LT/CC) 0.873303357+0.052060831 0.893977014+0.046424739 0.199
(HW/HR) 1.002430887+0.027736285 1.007352861+0.018117886 0.409

Height at the withers (HW) ; Height at the rump (HR) ; Total Length (LT) ; Scapula iliac Length (SL) ; Length of the head
(HL) ; Length between the internal angles of the eyes (AlY) ; Length of the neckline (LE) ; Length of the shoulder (SHL) ;
Length of the arm (LB) ; Length of the forearm (FC) ; Length of the canon (LC) ; Length of the ilium (LI) ; Length of the
thigh (LCE) ; Circumference from the chest (CC) ; Circumference of the forearm (TAB) ;Circumference of the knee (TG);
Circumference of the ball (TB); Circumference of the anterior barrel (TCA); Circumference of the posterior barrel
(CCC); Body Profile Index (HW/LT); Compacity Index (PV/HW); Body Ratio: chest circumference (CC)/withers height
(HW); Dactyl-Thoracic Index: anterior barrel circumference (TCA)/CC);Relative Body Ratio: LT/CC;Height Front Back:
HW/ Croup height (HR).

By Breeds:

Table 3: Average values of the different parameters in different horse breeds and significance tests

English barbe Arabian -barbe Barbe .
17 23 48 *19

WL 496.2634+61.00654 451.4668+60.71356 438.9333+51.30502 0.002

HW 160.71+4.845 154.0945.107 154.71+5.856 0
HR 159.12+4.872 153.09+5.526 153.9446.135 0.003
SL 119.18+5.306 113.8345.997 113.9246.042 0.006
HL 48.29+2.616 48.26+4.595 47.48+2.484 0.509
AlY 16.76+2.047 16.48+2.042 16.35+£1.828 0.752
LE 77.41+3.858 74.17+5.921 74.21+5.351 0.083
SHL 54.65+5.024 53.22+3.384 52.69+3.609 0.205
LB 35.82+2.215 34.74+1.888 34.02+2.311 0.016
FC 33.53+4.002 31.39+4.629 31.06+£3.503 0.084
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LC 15.29+5.133 13.04+4.724 13.06+4.324 0.202

LI 49.94+3.544 50.35+3.638 47.6+3.66 0.006

LT 167.35+7.96 160.17+8.021 160.79+8.629 0.013
LCE 76.12+4.635 73.13+5.505 71.19+4.103 0.001
cC 187.29+8.608 182.52+9.853 179.75+7.706 0.009
TAB 55.47+6.691 56.48+7.716 55.96+3.93 0.909
TG 33.12+2.118 32.74+2.094 31.96+2.212 0.115
B 29+2.179 28.17+1.723 27.56+1.809 0.025
TCA 25.88+7.026 23.22+5.3 22.08+5.492 0.071
CcC 23.18+1.845 22.48+1.275 22.19+2.039 0.167
(HW/LT) 1.124399143+0.321955149 1.038410012+0.262010011  0.99501545+0.222928155 0.306
(PV/HW)  1.918052509+0.224263173 2.002080357+0.226315826 2.034401638+0.141248312 0.149
(CC/HW) 0.034675219+0.002734793  0.035622139+0.00219756  0.03644138+0.002504547 0.039
(TCA/CC) 0.001511099+0.000222813 0.00159407+0.000181923 0.001658239+0.0002095 0.04
(LT/CC)  0.894481238+0.044276311 0.879045308+0.048721681 0.895354096+0.048103586 0.382
(HW/HR)  1.010137772+0.01753535 1.006787909+0.018494456  1.00530421+0.021164092 0.69

Height at the withers (HW) ; Height at the rump (HR) ; Total Length (LT) ; Scapula iliac Length (SL) ; Length of the head
(HL) ; Length between the internal angles of the eyes (AlY) ; Length of the neckline (LE) ; Length of the shoulder (SHL) ;
Length of the arm (LB) ; Length of the forearm (FC) ; Length of the canon (LC) ; Length of the ilium (LI) ; Length of the
thigh (LCE) ; Circumference from the chest (CC) ; Circumference of the forearm (TAB) ;Circumference of the knee (TG);
Circumference of the ball (TB); Circumference of the anterior barrel (TCA); Circumference of the posterior barrel
(CCC); Body Profile Index (HW/LT); Compacity Index (PV/HW); Body Ratio: chest circumference (CC)/withers height
(HW); Dactyl-Thoracic Index: anterior barrel circumference (TCA)/CC);Relative Body Ratio: LT/CC;Height Front Back:
HW/ Croup height (HR).

Of the 26 parameters studied, we noticed that there are significant differences of HW, HR, SL, LB, LI,
LT, LCE, CC and TB between breeds (p<0.05) with the superiority in favor of English barbe, for the
other parameters there are no differences. A comparison of these breeds was also made by contribution
to English Thoroughbred (legaultr. J. 1977), Arabian Thoroughbred (El Beji, 1972), and the Barb

(Benhamadi,

M., Mezouar, K. 2016).

Table 4: comparison of several Average values of the different parameters in different breeds with
different horse standards

Average values  Average values  Average values Average Average
Parameters for breed for breed for breed values of the values
(size) (01)(cm) (02)(cm) (03)(cm) barb standard Arabian
in Algeria Thoroughbr
ed (El Beji.
1972)
HW 160.71+4.845 154.09+5.107 154.71+5.856 150.5 147.25
HR 159.12+4.872 153.09+5.526 153.94+6.135 - -
Average values  Average values Mean values Average
Parameters Average for breed for breed (ETB). (Cm). values
(Length) value for (02)(cm) (03)(cm) (legaultr. Barb (cm)
breed J.1977) (Benhamadi.
(01) (cm) M.
Mezouar.
K. 2016)
Total 167.35+7.96 160.17+8.021 160.79+8.629 162.93 160.0
Scapulilelac 119.18+5.306 113.83+5.997 113.92+6.042 109.41 118.2
of the 77.41+3.858 74.1745.921 74.21+5.351 80.56 62.8
neckline
Parameters Average values  Average values  Average values Average Average
(Circumferen for for breed for breed values of the values
ce) breed(01)(cm) (02)(cm) (03)(cm) barbe Arabian
standard in Thoroughbr
Algeria ed (El Beji.
1972)
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the chest 187.29+8.608 182.52+9.853 179.75+7.706 > 170 -
the canon 25.88+7.026 23.22+5.3 22.08+5.492 >18 20-21
anterior
Live Weight  496.2634+61.00  451.4668+60.71  438.9333+51.30 - -
(kg) 654 356 502
Average value Average values  Average values Mean value Average
Parameters for breed for breed for breed (ETB) (cm). value for
(Length) (01)(cm) (02)(cm) (03)(cm) (Legaultr.J.19  Barb horses
77) (cm)
(Benhamadi.
M.
Mezouar. K
2016)
the shoulder 54.65+5.024 53.22+3.384 52.69+3.609 46.98 54.40
the arm 35.82+2.215 34.74+1.888 34.02+2.311 33.39 32.62
the forearm 33.53+4.002 31.39+4.629 31.06+3.503 45.36 36.91

According to the gquestionnaire, that was established with the breeders, we obtained 3 breeds while the
breed (01) English-Barb, the breed (02) Arab-Barb, and the breed (03) Barb. A comparison of these
classes was also made by contribution to English Thoroughbred (legaultr. J. 1977), Arabian
Thoroughbred (El Beji, 1972), and the Barb (Benhamadi, M., Mezouar, K. 2016).

For the parameters that relate to the size of the horse, there are two characters that are compared: the
height at the withers (HW) and the height at the rump (HR). We find that the average HW value of the
sample studied in breeds (1) and (2) and (3) is higher than that of the Barb horse standard and that of the
Arabian Thoroughbred (ATB). With regard to the average value of height at withers in breed (3), it is
higher than that of Barb and Arabian Thoroughbred (ATB), which is the same for HR (Table 4 ) The
HW values are comparable to those obtained for HR, and these two parameters are perfectly correlated.
The slight lowering of the front of the horse being disadvantageous for draft animals, on a smaller scale
for those of saddle, and a fortiori of race for which a predominance of size of the rump is sometimes
sought, especially for horses of the steeplechase, which explains these results (Marcenac L.N. and
Aubert H, 1974). According to these results, the horses studied would mainly be horses adapted to
racing.

The parameters related to the length of the horse are estimated from the total length (TL), the humeroiliac
length (SL), and the length of the neckline (NL). We note that for TL, the average in breeds (1) and (2)
is closer to that of the ETB; on the other hand, the value of the NL is much lower than that of the ETB.
As for the average value of SL, it is higher than that of ETB. While the average values of TL, SL, and
NL in breed (3) are higher than those of ETB, On the other hand, we note that the averages in classes
(1) and (2) are almost comparable with the Barb (table 4). TL has an impact on the length of the kidney;
the greater it is, the more the horse is enserled (Marcenac L.N. and Aubert H., 1974). This provides an
important physiological advantage to the Barb studied.

The characters describing the horse weight parameter are live weight (WL), chest circumference (CC),
anterior barrel circumference (TAC), and posterior barrel circumference (CCC). For the estimation of
live weight, we preferred to use the formula of Caroll and Hungton (Caroll C.L. and Huntigton P.J.,
1988) for the Crevat method.

(Marcenac L.N. and Aubert H. 1974), which estimates the weight only from the thoracic perimeter,
measured at the level of the 9th dimension, raised to the cube, and multiplied by the coefficient 80.

The average PV values of the breeds studied (01), (02), and (3) are 438,933 kg, 456,736 kg, and 496,263
kg, respectively. So, breed (1) , (2) and (3) are saddle horses (450 to 600 kg) in comparison with heavy
horses (600 to 1000 kg) (Marcenac L.N. and Aubert H. 1974). For chest circumference, the average
values of breeds (01), (02), and (03) are consistent with the value of the Barb standard in Algeria (Ben
Aissa R. and Tamzali Y., 1989)

Among the means of the previous canon of the 3 studied races, it was noted that they conform to the
standard Barb and differ from the pure Arab race. It is noted that our horses have rather thick limbs in
relation to their size. Indeed, Marcenac & al. (Marcenac L.N. et Aubert H., 1974) Approximately the
TC at the waist as follows: 18 cm for a height less than or equal to 157 cm, 19 cm for a height greater

119



Madani et al 2024, Genet. Biodiv. J, 2024; 8 (2): 113- 129
DOI: 10.46325/gabj.v8i2.409

than 157 cm, and 20 cm for heavy horses. But the horses of races 1, 2 and 3 had a barrel circumference
of 23.18 cm, 22.48 cm and 22.19 cm to reach a size of 159.12 cm, 153.09 cm and 153.94 cm. This is in
favor of the strength and thickness of the limbs.

The parameters related to bone radius length are represented by (HL), (IAE), (NL), (SHL), (AL), (FL),
(GL), (L) and (LT). We note that there are three parameters whose average values in breeds (1) and (2)
are higher than those of ETB and Barb; these parameters are: AL, LI and LT, while for FL and GL, the
average values found in the studied breeds are lower than those of PSA and Barbe. For the SHL shoulder
length, the average values of these breeds are higher than those of the ETB and lower than those of the
Barb. Regarding the breed (3), the average value of SHL is close to that of Barb. Although there are
three parameters whose mean values are higher than those of ETB and Barb, these parameters are: AL,
LI and LT, while for FL and GL, the average values found in the studied breeds are lower than those of
ETB and Barb (Table 4 ). Marcenac reports that the shoulder is the longest in the racehorse and the
shortest in the trotter. The arm is the longest in the draw arm and the shortest in the trotter. The length
of the arm must be extended to accommodate the very active muscles that will operate the forearm.
However, it must be proportionate to the shoulder and stay short of it in order to avoid that the horse
"shaves the carpet” in its strides (Marcenac L.N. et Aubert H., 1974)

The body index is used to assess the proportion of an animal. A horse is said to be brevilineal if the
index is less than 1, medioligne if it is equal to 1 and slender for an index greater than 1 (Marcenac L.N.
and Aubert H,1974). The average value of HW/TL in three breeds is: 1,124;1,038; 0,995 approximately
equal to 1; that is to say, the value required by the O.M.C.B. (Chabchoub A, 1998). This result means
that our study was carried out on animals representing the international standard of the Barb horse. This
index corrects the errors of visual assessment and proves that a horse called brevilineal is longer than
high and that a slender one is higher than long. The equality of these dimensions gives the square horse.

We found at the level of the study population, in breed (1), an average of 1,918 kg/cm, in breed (2),
2,002 kg/cm, and in breed (3), 2,034 kg/cm for the compactness index (PV/HW). For comparison, we
give some indexes of compactness calculated from the data reported by Theret (Marcenac L.N. and
Aubert H., 1974): (Arabian-Barb: 2.62 kg/cm; Half Saddle Normand: 3.55 kg/cm; Arabian English: 2.79
kg/cm).

Thus, it is noted that the average of ours breeds are lower than that of Arabian-Barb, Arabian English,
Demi-Selle Normand. With regard to the corpulence index (CC/HW), the averages of the breeds studied
are 0,0346, 0,0356, and 0,0364 in order. Marcenac reports that the best body index ranges from 0.885
to 0.90 (Marcenac L.N. and Aubert H., 1974) and those horses above 0.90 are compact. It can thus be
deduced that the breeds studied are among horses with a heavy tendency.

Comparison of the average measurements of the horses studied between the study regions

If we compare the results of all regions (Table 5). Among the 26 parameters studied, we note that there
is no difference in PV characters HW HL LE SHL CC TB CCC and body indexs (CC/HW) and
(HW/HR) between these populations (p>0.05), the other characters and indexs indicate a significant
difference between populations (p<0.05). This may be explained by the effect of the environment, while
the climate and type of farming are similar in both regions, and this is due to their proximity to each
other in the northwest of Algeria
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Table 5: Comparison of the average measurements of the barb horse between the study regions

Ain fezza Bensakran Ghazaouet Henaya Maghnia Naama Nedroma Oran Sabra Saida Zenata sig
5 8 12 6 8 6 11 5 15 10 2

WL 410.73£79.81 445.16+59.13 449.71+66.29 513.69+65.37 441.05+24.32 467.78+67.95 452.42+39.82 465.67+29.59 446.58+63.40 434.59+47.50 555.41+54.75 0.061
HW 152.20+6.80 155.38+5.34 156.67+7.92 161.33+6.02 155.63+4.24 153.00+2.53 151.91+5.49 155.60+4.04 156.53+5.25 156.80+5.33  161.00+11.31 0.11
HR 151.60+7.23 154.75+4.98 156.50+8.09 161.67+4.32 155.00+5.18 151.83+2.23 150.64+4.86 153.00+2.24 155.67+5.64 154.30+6.95 160.00=- 0.034
SL 114.80+5.45 116.38+5.10 114.17+6.71 121.00+6.81 114.75£3.77 108.83+6.80 115.82+4.85 115.00+2.12 114.53+5.89 112.00+6.72 126.50+2.12 0.01
HL 45.40+2.19 47.50+2.00 47.42+3.68 48.50+1.38 47.25+1.39 47.67+2.25 47.27+2.45 47.00+1.87 49.67+5.12 47.30+1.89 53.00+2.83 0.12

AlY 17.80+1.30 15.50+1.51 15.00+0.74 18.00+1.27 19.13+0.99 15.33+0.82 18.45+1.57 15.80+1.64 15.33+£1.18 15.30+0.68 19.00%- 0
LE 70.60+3.44 77.00+4.47 74.08+5.09 75.00+4.38 74.75£3.92 76.83+6.11 73.91+5.58 77.20+6.38 75.60+6.24 72.305.19 80.50+6.36 0.315
SHL 51.60+4.39 54.25+2.71 52.755.64 53.33%5.32 52.13+5.06 54.17+1.72 52.45+4.01 53.80+1.79 54.93+2.63 51.60+3.50 54.50+0.71 0.48
LB 34.80+3.96 36.38+2.45 34.42+2.07 33.50+1.64 32.75+2.19 33.50+0.84 33.55%1.75 36.00+1.23 35.87+1.55 34.40%2.63 34.00%- 0.008

FC 29.60+4.34 30.63+2.88 29.50+2.24 38.67+1.75 36.13+2.30 30.50+1.52 33.73x4.47 29.60+1.67 29.53+3.00 30.60+2.32 32.00+7.07 0

LC 14.00+1.58 10.00+1.77 10.08+1.31 22.00+0.63 21.38+1.30 11.00+0.89 16.91+3.67 11.00£1.23 10.20£1.15 11.80+2.04 17.50£2.12 0
LI 46.20+2.05 49.38+2.83 47.08+4.70 52.17+3.06 47.88+3.72 49.17+2.93 49.27+4.38 48.60+0.89 51.07+3.35 46.50+3.72 47.00+1.41 0.049
LT 156.40+9.61  164.50+8.09  159.25+10.15 172.50+4.81  163.88+4.88  158.00+7.64  163.55+7.56  162.20+5.81  160.53+8.76  157.60+7.63  175.00+7.07 0.008
LCE 69.00+4.00 75.38+3.89 71.1745.36 72.3345.13 70.13+4.58 73.83+4.71 69.00+2.28 75.60+2.30 75.40+5.88 73.90+4.10 73.00%- 0.009
cC 175.80+11.41  178.88+9.05  182.67+9.93  187.67+9.61  178.75+4.10 187.00+10.20 181.09+4.76  184.60+4.16  181.33+11.10  180.70+7.07  194.00+5.66 0.16
TAB 53.40+2.30 58.75+4.10 55.0045.75 56.3316.80 52.50+3.74 59.17+3.97 50.82+5.49 58.00+1.87 57.80+7.44 58.80+2.35 57.00+1.41 0.008
TG 30.00£2.55 33.75+1.17 31.67+2.96 35.00+1.27 31.63+1.60 32.00+2.76 31.55+1.70 32.60+0.89 33.20+1.82 32.70+1.34 30.00+1.41 0.007
B 26.60+1.67 28.88+1.55 27.67+2.93 29.33+0.82 27.632.07 27.33+2.07 27.00+1.95 28.60+0.89 28.67+1.76 28.20+0.92 27.50£0.71 0.083

TCA 19.60+1.14 20.88+0.99 20.08+1.83 36.50+1.38 33.13+1.96 19.67+1.37 24.82+6.78 20.00+0.71 20.73+1.03 20.10+0.74 20.50+0.71 0
CCC 22.20+1.48 22.25+1.39 22.17+2.48 23.67+0.82 22.13+1.25 22.17+1.60 22.64+3.67 22.60+0.55 22.60+1.24 22.30+1.06 22.50+0.71 0.965

(HWILT) 0.884+0.034 0.939+0.020 0.908+0.031 1.543+0.064 1.499+0.081 0.888+0.022 1.119+0.349 0.885+0.038 0.918+0.033 0.902+0.025 0.911+0.003 0

(PV/HW)  2.013#0.139  2.039+0.165  1.996+0.183  1.922+0.241  1.905+0.125  2.166+0.053  1.886+0.200  2.029+0.076  2.021+0.262  2.086+0.084  2.074%0.105 0

(CC/HW)  0.038+0.002  0.035+0.002  0.037+0.004  0.034+0.001  0.036+0.003  0.037+0.003  0.037+0.003  0.035+0.001  0.035+0.002  0.035+0.001  0.036+0.001 0.12
(TCA/CC) 0.002+0.000  0.002+0.000  0.002+0.000  0.001+0.000  0.002+0.000  0.002+0.000  0.002+0.000  0.002+0.000  0.002+0.000 ~ 0.002+0.000  0.002+0.000 0.004
(LT/CC) 0.890+0.026 ~ 0.921+0.044  0.873+0.056  0.920+0.027  0.917+0.034  0.846+0.034  0.903+0.034  0.879+0.033  0.888+0.064  0.873+#0.039  0.902+0.010 0.05
(HW/HR)  1.004+0.013  1.004+0.019  1.001+0.023  0.998+0.018  1.004+0.019  1.008+0.023  1.008+0.018  1.017+0.013  1.006+0.014  1.017+0.020  1.006+0.071 0.779

Height at the withers (HW) ; Height at the rump (HR) ; Total Length (LT) ; Scapula iliac Length (SL) ; Length of the head (HL) ; Length between the internal angles of the eyes (AlY) ;
Length of the neckline (LE) ; Length of the shoulder (SHL) ; Length of the arm (LB) ; Length of the forearm (FC) ; Length of the canon (LC) ; Length of the ilium (LI) ; Length of the thigh
(LCE) ; Circumference from the chest (CC) ; Circumference of the forearm (TAB) ;Circumference of the knee (TG); Circumference of the ball (TB); Circumference of the anterior barrel

(TCA); Circumference of the posterior barrel (CCC); Body Profile Index (HW/LT); Compacity Index (PV/HW); Body Ratio: chest circumference (CC)/withers height (HW); Dactyl-
Thoracic Index: anterior barrel circumference (TCA)/CC);Relative Body Ratio: LT/CC;Height Front Back: HW/ Croup height (HR)
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The Shannon-Weaver and Pielou Diversity Index compares by race and region studied:

Table 6: Comparison of the Shannon-Weaver and Pielou diversity indexes for the three breeds
studied.

Parameters Shannon Barb Shannon Arabian Shannon Index
(Measurements Index (n Barb Index English-
and indexs) =48) (n =23) Barb
Average Average Average Average Average Average
Sdi Pi SDI Pi SDI Pi
Height (cm)
at the withers 1.43 1.03 1.43 1.03 1.45 1.05
to the rump 1.44 1.04 1.43 1.03 1.43 1.03
Length (cm)
Total 1.41 1.01 1.44 1.04 1.28 0.93
Scapulo-iliac 1.17 0.84 1.44 1.04 1.45 1.05
of the head 1.47 1.06 1.46 1.06 1.40 1.01
between the internal 1.46 1.05 1.38 0.99 143 1.03
angles of the eyes
of the neckline 1.45 1.05 1.45 1.04 1.43 1.03
of the shoulder 1.46 1.05 1.45 1.04 1.47 1.06
of the arm 1.47 1.06 1.42 1.02 1.45 1.04
of the forearm 1.46 1.06 1.44 1.04 1.47 1.06
of the cannon 1.44 1.04 1.43 1.03 1.45 1.05
ilium 1.45 1.04 1.45 1.05 1.40 1.01
of the thigh 1.46 1.06 1.45 1.05 1.39 1.00
Circumference (cm)
of the chest 1.43 1.03 1.44 1.04 1.43 1.03
of the forearm 1.44 1.04 1.45 1.05 1.44 1.04
of the knee 1.38 0.99 1.45 1.05 1.47 1.06
of the ball 1.42 1.03 141 1.02 1.46 1.06
of the anterior cannon 1.42 1.02 1.46 1.05 1.46 1.05
of the posterior barrel 1.43 1.03 1.22 0.88 1.42 1.02
Live Weight (kg) 1.42 1.02 1.43 1.03 1.44 1.04
Average 1.43 1.03 1.43 1.03 1.43 1.03

Table 7: Comparison of the Shannon-Weaver and Pielou diversity indexes for the four regions
studied.

Parameters Shannon Shannon Shannon Shannon
(Measurements index index Oran index Naama
and indexs) Tlemcen (n=5) Saida Index

Sdi Pi Sdi Pi Sdi Pi Sdi Pi
Height (cm)
at the withers 142 1.02 1.47 1.06 1.43 1.03 1.25 0.90
to the rump 1.45 1.04 1.47 1.06 1.46 1.05 1.33 0.96

Length (cm)
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Total 1.43 1.03 1.47 1.06 1.43 1.03 1.33 0.96
Scapulo-iliac 1.45 1.05 1.41 1.01 1.45 1.05 1.38 0.99
of the head 1.47 1.06 1.35 0.97 1.40 1.01 1.43 1.03
between the internal 1.41 1.02 1.35 0.97 1.11 0.80 1.19 0.86
angles of the eyes

of the neckline 1.44 1.04 1.47 1.06 1.44 1.04 1.46 1.06
of the shoulder 1.45 1.04 1.16 0.84 1.41 1.02 1.43 1.03
of the arm 1.45 1.05 1.22 0.88 1.44 1.04 1.06 0.76
of the forearm 1.45 1.04 1.22 0.88 1.42 1.02 1.41 1.01
of the cannon 1.45 1.04 1.22 0.88 1.34 0.97 1.27 0.92
ilium 1.40 1.04 0.54 0.39 1.40 1.01 1.45 1.04
of the thigh 1.44 1.04 1.41 1.01 1.40 1.01 1.46 1.06
Circumference (cm)

of the chest 1.43 1.03 1.41 1.01 1.41 1.02 1.46 1.06
of the forearm 1.45 1.04 1.35 0.97 1.42 1.02 1.45 1.04
of the knee 1.45 1.05 0.54 0.39 1.32 0.95 1.33 0.96
of the ball 1.43 1.03 1.16 0.84 1.05 0.76 1.43 1.03

of the anterior cannon 1.45 1.05 0.97 0.70 1.14 0.82 1.35 0.97
of the posterior barrel 1.45 1.04 0.98 0.71 1.17 0.84 1.35 0.97

Live Weight (kg) 1.39 1.00 1.47 1.06 1.37 0.99 1.33 0.96
Average 1.44 1.00 1.23 0.89 1.35 0.97 1.36 0.98

it can be said that these differences could be explained by the effects of the environment and the
particular conditions of the environment. Indeed, the size and morphology of the horse are different
depending on whether it has been developing for generations in regions of coastal or mountain plains,
highlands, or the limit of desert regions of the south. It is obvious that temperature and rainfall affect
vegetation and that the development of an animal depends on what its diet will be over generations
(Tamzali, 1989; Kadri, 2006).

Table 7 presents the results of the Shannon and Pielou diversity indexs within each breed according to
the quantitative characteristics studied. The equal distribution or equity of our SDI is represented by the
Pielou Index (PI), which joins the SDI values. Indeed, the equal distribution makes it possible to
appreciate the imbalances that the diversity of Shannon's index cannot detect. The closer its value tends
to 1, the more it reflects a settlement balance. (Legendre and Legendre, 1979).

The distribution of character data varies from one race to another. At the level of the Barb population,
there are 3 parameters that represent a maximum value of diversity (1.06) for the characters: head length
(HL), arm length (AL), and forearm length (FL). For the Arabian Barb population, the maximum value
(1.06) is represented at the character level related to head length (HL). While the English Barb
population scored the maximum value of diversity (1.06) for the characters: shoulder length (SHL),
forearm length (FL), knee circumference (KC), and ball circumference (BC), This means that these
characteristics are probably controlled by genes that do not have a significant effect on the body
(possibility of accumulation of mutation at the gene level over generations) (Benhamadi, M., and
Mezouar, K., 2016).

On the other hand, the minimum value is marked in the Barb breed (0.84) for the character scapulilelic
length (SL). In the Arabian Barb breed, it is (0.88) for the character: posterior cannon tower (CCC), and
for the English Barb breed, it is (0.93) for the character related to the total length (TL). (These traits are
likely controlled by genes that have a significant physiological effect on the body and the influence of
the environment on the expression of this trait.) (Benhamadi, M., and Mezouar, K., 2016). The other
characters have a diversity that varies between 0.99 and 1.05 for the Barb breed, between 0.88 and 1.05
for the Arabian Barb breed, and between 0.93 and 1.05 for the English-Barb breed. The comparison of
the mean values of this parameter between the three populations shows that the difference is not very
important. It is 1.03 for the breeds Barb, Arabian Barb, and English Barb. This index is relatively high,
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which is probably a reflection of significant genetic diversity.

The results expressed in Table 7, presents the indexs of the diversity of Shannon and Pielou; within each
region according to the quantitative characteristics studied. The equal distribution or equity of our SDI
is represented by the Pielou Index (PI), which joins the values of SDI. Indeed, the equal distribution
makes it possible to appreciate the imbalances that the diversity of Shannon the index cannot detect. The
closer its value tends to 1, the more it reflects a regulatory balance (Legendre and Legendre, 1979).

Of the 20 parameters studied, the distribution of character data varies from one region to another. At the
level of the population of Tlemcen, there is only one parameter: head length: (HL) which represents a
diversity that has been estimated at 1.06 (maximum value). For the Population of Oran, the results show
us that the maximum value of diversity is (1.06) for the characters: height at withers (HW), height at the
rump (HR), total length (TL), length of the neckline (NL) and live weight. For the population of Saida,
there is only one character: scapulilelic length (SL) which represents a maximum value of (1.05). While
the population of Naama scored a maximum diversity of (1.06) for the 3 characters: neckline length
(NL), thigh length (LT), and chest circumference (CC). This means that these characteristics are
probably controlled by genes that do not have a significant effect on the body (possibility of
accumulation of mutation at the gene level over generations) (Benhamadi. M, Mezouar. K, 2016).

On the other hand, the minimum value is marked in the population of Tlemcen (1.00) for a single
character: live weight. For the population of Oran, it is (0.39) for the characters: total length (TL) and
knee circumference (KC). In the population of Saida, it is (0.76) for the character related to the ball
circumference (BC), while the minimum diversity (0.76) is marked in the population of Nadma for a
single character: ball length (BC). These traits are likely controlled by genes that have a significant
physiological effect on the body and the influence of the environment on the expression of this trait
(Benhamadi, M., and Mezouar, K., 2016). The other characters have a diversity that varies between 1.02
and 1.05 in the population of Tlemcen, between 0.70 and 1.01 for the population of Oran, between 0.80
and 1.04 in the population of Saida, and between 0.86 and 1.04 for the population of Nadma. There are
some differences for this parameter regarding the populations of Tlemcen, Oran, Saida, and Nadma,
which is probably due to the influence of the environment on the expression of these characters.

The comparison of the average values of this parameter between the four regions studied shows that the
difference is not very large. It is 1.00 for the population of Tlemcen, followed by the population of
Naéma for an average value that is estimated at 0.98, followed by the population of Oran for an average
value of 0.97. Finally, we have the population of Saida, which has an average value of 0.89. These
differences can be explained by the difference in the number of comparable animals in the different
studies or by the effect of the environment, the particular conditions of the environment, and the
conditions of farms, thus citing the diet.

Bartlett's sphericity test:
Table 8: The Bartlett sphericity test
Khi-square approx 1523 ,662
Tis of Bartlett sphericity Odi 510
Meaning 8.03852¢ -198

This test tests the null hypothesis that all correlations are equal to zero. We must therefore try to reject
the null hypothesis, i.e., that the test must be significant (the probability of obtaining the value of the
test must be smaller than 0.05). However, the test is very sensitive to the number of cases; it is almost
always significant when the number of cases is large. Her results are therefore interesting almost only
when there are less than 5 cases per variable (Claire, D., 2005). According to Table 8, the result of the
Bartlett sphericity test is significant (p < 0.05). We can therefore reject the null hypothesis that our data
come from a population for which the matrix would be an identity matrix. The correlations are therefore
not all equal to zero.
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Kaiser-Meyer-Olkin Index (KMO):
Table 9: Kaiser-Meyer-Olkin Index (KMO) of parameters.

Measurement parameters KMO Index
Height (cm)

at the withers at 0.76
the rump 0.77
Length (cm)

Total scapulo- 0.66
iliac of the 0.81
head 0.80
between the internal angles of the eyes of 0.74
the neckline 0.58
of the shoulder of of 0.86
the arm 0.67
of the forearm of 0.87
the canon of the 0.73
ilium 0.91
of the thigh 0.84
Circumference (cm)

from the chest of 0.54
the forearm of the 0.88
knee 0.85
of the ball 0.86
of the anterior barrel of 0.76
the posterior barrel 0.82
Live Weight (kg) 0.64
Overall average 0.75

More commonly known as the KMO, the Kaiser-Meyer-Olkin measure is an index of the adequacy of
the factorial solution. It indicates the extent to which the selected set of variables is a coherent set and
makes it possible to constitute an adequate measure or measures of concepts. A high KMO indicates
that there is a statistically acceptable factorial solution that represents the relationships
between the variables (Claire. D, 2005).

Table 9 shows the Kaiser-Meyer-Olkin index (KMO) of each measurable parameter. We note that the
parameters for which the KMO index has a maximum value (0.9) are those related to the parameters s:
shoulder length (SL), ilium (LI), forearm (FL), forearm circumference (FC), knee circumference (KC),
and ball circumference (BC). " It indicates that there is a wonderful factorial solution. The KMO index
in the parameters of height at withers (HW), height at rump (HR), scapulo-iliac length (SL), head (HL),
thigh (LT), anterior and posterior circumference (TAC), and CCC is 0.8, which has a meritorious
factorial solution. For the parameters of total length (TL), length between internal angles of the eyes
(IAE), barrel length (GL), and arm length (AL), which are 0.7, there is an average factorial solution.
Whereas, the value of the KMO index in neckline length (NL) and live weight is estimated at 0.6, which
expresses a poor factorial solution. On the other hand, we note that the minimum value of this index
(0.5) is represented by a single character: the chest circumference (CC). It can be said that the KMO
index of 0.8 can be described as excellent or meritorious. It tells us that the correlations between the
items are of good quality. A high KMO indicates that there is a statistically acceptable factorial solution
that represents the relationships between the variables. A KMO value of: (less than 0.5 is unacceptable;
0.5 is miserable; 0.6 is poor; 0.7 is average; 0.8 is meritorious; 0.9 is wonderful). The KMO reflects the
relationship between the correlations between the variables on the one hand and the partial correlations
on the other, reflecting the uniqueness of the contribution of each variable. (Claire. D., 2005).

The principal component analysis of the population studies (PCA):

The principal component analysis (PCA) was carried out on the quantitative variables studied. The result
of this analysis showed that these variables showed 52,58% of the total inertia on both axes, which is
relatively average (Table 10). The two axes of the analysis express 52,58% of the total inertia of the
dataset; this means that 50.51% of the total variability of the cloud of individuals (or variables) is
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represented in this plane. This is a fairly large percentage, and so the foreground adequately represents
the variability contained in a large part of the active dataset. This value is higher than the reference value
of 32.44%, so the variability explained by this plan is significant.

Table 10: Representations of PCA own values.

Total variance explained

Initial own values Sum taken from cargo square
Component
Total % of the variance % cumulative Total % of the variance % cumulative
1 6,802 34,009 34,009 6,802 34,009 34,009
2 3,716 18,579 52,588 3,716 18,579 52,588
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Figure 4: Presentation of body measurements by PCA in the equine population of fantasia studied

According to Table 10 and the analysis of the correlation circle (Figure 4), the parameters of: height at
withers (HW), height at the rump (HR), Total length (TL), scapulo-iliac length (SL), head length (HL),
neck length (NL), shoulder length (SHL), arm length (AL), ilium length (L1), length of the forearm (FL),
thigh length (LT), chest circumference (CC), ball circumference (BC), knee circumference (KC),
forearm circumference (FC), anterior barrel circumference (TAC), posterior barrel circumference
(CCC) and live weight are most presentable on the first factorial axis (Sun 1) with a positive correlation.
In addition, the parameters of: length between the internal angles of the eyes (IAE), total length (TL),
barrel length (GL), and anterior barrel circumference (TAC) are positively correlated with the second
factorial axis (Sun 2) which is also negatively correlated with the following parameters: shoulder length
(SHL), arm length (AL), thigh length (GL), forearm length (FL), forearm circumference (FC).

We note at the PCA level of Figure 4 and 5 that from the characters, we can distinguish the formation
of four groups (from top to bottom): The first group includes the parameters: the length of the barrel
(GL), which has a negative correlation with the length of the shoulder (SHL), the length of the ball (AL),
the length of the thigh (LT), and the circumference of the forearm (FC). The parameter of the length
between the internal angles of the eyes (IAE), which is negatively correlated with: the height at the
withers (HW), the length of the ball (AL), the length of the thigh (LT), the circumference of the ball
(BC), and the circumference of the forearm (FC), Whereas the forearm length parameter (FL) is
negatively correlated with shoulder length (SHL), ball length (AL), thigh length (LT), and forearm
circumference (FC). The anterior barrel circumference (TAC) parameter has a negative correlation with
ball length (AL), thigh length (LT), and forearm circumference (FC). The second group and third group
are juxtaposed, but it can be said that the parameters of total length (LT), scapulo-iliac length (SL),
length of ilium (LI), height at rump (HR), and live weight (WL) form the second group. All these
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parameters are positively correlated with each other. With regard to the third group, It consists of height
at withers (HW), head length (HL), shoulder length (SHL), thigh length (LT), knee circumference (KC),
ball circumference (BC), posterior barrel circumference (CCC), and chest circumference (CC). The
fourth group includes the following parameters: ball length (AL) and forearm circumference (FC).
Indeed, the correlation of these traits can be explained either by the influence of genes, that is, by saying
that these traits are controlled by a certain number of genes in common, or by saying that these traits
react in the same way vis-a-vis environmental conditions. To exclude one or the other probability, we
must have the situation where the same population evolves in two different biotopes to see if the
correlations change; otherwise, it means that these correlated traits are controlled by a number of genes
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Figure 5: Presentation of PCA distribution in the fantasia equine population studied.
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Figure 6: Ascending hierarchical classification (HAC) at the study population level.
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The hierarchical bottom-up classification is based on the Euclidean Distance Aggregation Method. The
dendrogram of the hierarchical tree (Figure 6) allows us to visualize four major classes. There are 21
individuals in the first and second classes, 29 individuals in the third class, and 17 individuals in the
fourth class.

It appears from the PCA (Figure 4) and the HAC (Figure 6) that the breeds studied do not have any
population structure; according to the data collected based on the geographical location of the animals,
the subdivision of our study taxon into four groups. This is due to the fact that the environment is
therefore similar to the breeding practices at the level of the four regions (Tlemcen, Oran, Saida, and
Naama).

Conclusion

In Algeria, this study has compiled the first inventory of the equine population of Algerian fantasia
based on field prospecting and the selection of morphometric tools and statistical analyses. The
overall results of our study reveal that the Shannon and Weaver index is high in the three breeds
studied, which is probably a reflection of significant genetic diversity, and for the four regions
studied, the difference is not very large, which can be explained by the difference in the number of
comparable animals or by the effect of the environment. It also emerges from this study that we
have three classes that are differentiated between them at the level of different morphometric
parameters: the classes (01) and (02) are close to the standard of the Barb horse but very different
from that of the ETB and ATB. The class (03) is close to the standard of the Barb and ATB horses
and different from that of the ETB. As well, the Barb Horse is the most present in all three classes,
since it is the ideal horse for the game of fantasia. This morphometric study confirms the presence
of mixture and chaos in equine breeds of fantasia in Algeria. Finally, any project of this magnitude
would not be complete if it were not completed by a molecular study, an important step of which
we want to be the initiators in Algeria.
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