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Introduction: Although the share of wool in the world's textile industry is quantitatively
small, it is still important and cannot be ignored due to the unique characteristics of
animal fibers. The use of petrochemical-derived fibers in clothing and furniture may be
harmful to human health. The use of chemical or synthetic textile products in human
societies harms the environment. Considering the concerns about the use of synthetic
fibers in human life, the production of wool and the use of animal and natural fibers in the
textile industry should be given more attention. Therefore, in European countries, efforts
are being made to increase awareness about the benefits of using animal fibers. For
example, in 2021, a webinar was presented by the Merino Network entitled "The Merino
and Derivatives in Europe" (Rafat 2022). Natural fibers are of major economic
importance to many developing countries and are critical to the livelihoods and food
security of millions of smallholder farmers. The livelihood of many people in developing
countries depends directly or indirectly on wool production. Therefore, wool production
is one of the economic characteristics of sheep in such areas, which plays an important
role both as the income of farmers and as an important source of raw materials for the
handwoven carpet and textile industry (Rafat 2020). In Iran, the most important priority
of sheep breeding can be summed up in the production and supply of meat, and other
products have relative advantages depending on the geographical region, but are generally
of secondary importance (Mohammadi et al. 2018). Therefore, due to the fact that during
the past years, the sheep of the Zandi breed have been subjected to natural and artificial
selection, it is not known what their effect was on the traits related to wool (Mohammadi
et al. 2018). As a result of mixing and crossbreeding, different breeding and maintenance
methods and different weather conditions, wool has differences in terms of diameter,
length, thickness and other quantitative and qualitative characteristics. What effects has
the selection in the direction of meat had on the important attributes of wool from the
point of view of textile. Features such as diameter, length, thickness, density, efficiency,
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fat, resistance, resilience, coefficient of variation, standard deviation, variety of diameter
of wool fibers, color, modulation and softness factor affect its use in different industries.
Resistance to compression and resilience are among the important features of carpet
creams, as well as the production of fur from the skin of the Zandi breed, which have
been investigated in this research. The purpose of this research is to investigate the
characteristics of resistance to compression and resilience of Zandi sheep wool, which is
one of the characteristics required in the tops of hand-woven carpets. Furthermore the
other aim of this study was to verify the effects of various factors on wool quality
including sex, year of birth, birth month, type of birth and the year of sampling.

Material and Methods: Samples were taken from n=105 Zandi lamb during two years of
sampling. Pearson correlation coefficient were calculated for wool characteristics. In
order to measure the diameter of the types of fibers, the microscopic reflection method
and the microprojector device were used. The method of measurement of kemp
percentage was the same as the method of determining the diameter, with the difference
that here only the fibers with the medulla channel were measured. The fibers in which the
medulla channel diameter was more than 60% of the fiber diameter were classified as
Kemp fibers and the fibers in which the medulla channel diameter was less than 60% of
the fiber diameter were classified as medullary fibers. In order to measure the resistance
to compression and resilience of wool fibers, the test method according to the national
standard of Iran No. 2260 was used.

Results and Discussion: The mean and standard deviation for staple length (SL), mean
fiber diameter (MFD), standard deviation of fiber diameter (SDF), coefficient of variation
of fibre diameter (FDCV), sampling variance (SV), kemp fiber (KF), hair fiber (HF),
colorful fiber (CF), fiber less than or equal to 30 microns(F=<30), compression, resilience
and medulation fiber (MF) were 6.32 + 1.28 cm, 31.36 + 2.76 p, 10.43 + 2.02, 32.95 +
6.05 %, 113.05 + 43.3, 0.68 + 0.96 %, 1.63 + 2.71 %, 45.24 + 26.68 %, 49.04 + 12.73 %,
37.56 + 7.05%, 92.81 + 3.77 %, and 47.34 * 26.51 %, respectively. Analysis of Variance
verified the effects of year of birth, birth month, sex, type of birth and the year of
sampling on the mentioned characteristics. The effect year of sampling on compression
and the effect of sex on SL was significant (P<0.05). The type of birth had no significant
effect on any of the wool characteristics. The correlation coefficient between (F=<30) and
fiber diameter was -0.86. The correlation coefficient between staple length and fiber
diameter, variance, standard deviation and (F=<30) was calculated as 0.35, 0.24, 0.26 and
-26.0, respectively. Correlation coefficient between compression with fiber diameter and
coefficient of variation of fibre diameter were calculated as -0.22 and 0.26, respectively.
Regression of compression on fiber diameter was 0.01. In some studies it has been found
that mixing wool in the concrete structure increases the overall strength of concrete such
as compressive strength, bending strength and tensile strength (Wani et al., 2021). Yu et
al. (2022) investigated three different types of natural fibers, including wool, cotton and
alpaca, in terms of resistance. The obtained results show the relative fineness of the wool
of Zandi sheep compared to other native breeds of the country and having a high breeding
capacity in Zandi sheep and phenotypic diversity for proper exploitation. In general, in
research and breeding centers, correct recording and recording of data on wool traits
seems necessary. Considering that the percentage of colored fibers is high in the Zandi
breed and the optimal color for the wool used in carpet weaving is white, more attention
should be paid to the correction of the color of the wool in this breed.The results indicated
that Zandi sheep wool has some useful characteristics to use in sheep breeding programs
with specific selection direction of fiber characters.
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Conclusion : In Iran, the existence of different breeds with different capabilities in terms
of wool traits is a suitable genetic resource for identifying the characteristics of the wool
of each breed and determining the application of each of them for final products. In the
present study, the resistance to compression and resilience of wool in Zandi sheep breed
were measured. These traits are important characteristics of the wool of handmade
carpets. ldentifying the ability of the Zandi breed from wool variables can be used to
improve genetic potential of other wool sheep breeds.

Keywords: Zandi sheep, Wool, Compression, Resilience.
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Table 1 — Descriptive statistics of measured fiber traits of Zandi sheep breed

Traits Maximum Minimun SD Mean n
Kemp,% 45 0 0.96 0.68 102
Hair, % 15.1 0 2.71 1.63 101
Colored Fibers, % 98.6 0 26.68 45.24 105
Fibers less than 30 p 81.33 22 12.73 49.04 105
Resistance to compression, % 52.27 22 7.05 37.56 46
Resilience, % 100 83.33 3.77 92.81 46
Diameter, p 37.54 243 2.76 31.36 104
SD of diameter 15.00 6.41 2.02 10.43 104
CV of diameter, % 51.19 10.54 6.05 22.95 104
Staple length, cm 10.33 3.66 1.28 6.32 102
Medulated fibres, % 98.6 1.5 26.51 47.34 101

Table 2- Skewness, CV, kurtosis and rang of measured fiber traits of Zandi sheep breed

Traits Range Kurtosis Ccv Skewness
Kemp,% 4.5 4.7 141.21 2.05
Hair, % 15.1 7.75 165.86 2.62
Colored Fibers, % 98.6 -0.84 58.97 0.22
Fibers less than 30 p 59.33 -0.23 25.95 0.37
Resistance to compression, % 30.27 -.39 18.79 -0.27
Resilience, % 16.66 -0.08 4.06 -0.41
Diameter, 1 13.24 -0.38 8.81 -0.19
SD of diameter 8.58 -0.26 19.39 0.17
CV of diameter, % 40.65 1.54 18.38 -0.08
Staple length, cm 6.66 0.83 20.36 0.43
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Table 3- Pearson correlation between wool fiber traits in Zandi sheep breed

o
& = P
E |5} - [ o <
s § £ . 5 5 g = Ez 5 oz )
s & o 3 e & £ 3 53 &5 p
3 a 5 = 8 E p Sk X n
2 G [a) o 2
g > > iz
17 &)
0.09 Hair
0.35
98
-0.1 -0.06  Colored Fibers
ns ns
101 102
0.1 -0.13 -0.15  Fibers less than
ns ns ns 30u
105 107 102
0.17 0.05 -0.15 -0.11 Resistance to
ns ns ns ns compression
46 46 44 44
-0.03 0.05 0.15 0.01 -0.19
ns ns ns ns ns Resilience
46 46 46 44 44
-0.07 -0.22 -.86 -0.07 0.18 0.11 Diameter
ns ns 0.01 ns 0.07 ns
46 46 104 104 100 101
0.47 0.02 -0.04 -0.1 0.1 0.1 -0.05 Variance
0.001 ns ns ns ns ns ns
103 45 45 104 104 100 101
0.99 0.49 0.02 -0.01 -0.11 0.1 0.12 -0.05 SD of Diameter
0.01 0.001 ns ns 0.23 ns ns ns
104 103 45 45 104 104 100 101
0.83 0.82 0.01 -0.08 0.26 0.32 0.12 0.06 -0,07 CV of Diameter
0,001 0.01 ns ns 0.08 0.001 ns ns ns
104 104 103 45 45 104 104 100 101
0,11 0.26 0.24 0.35 0.14 -0,01 -0.26 0.1 0.04 -0.06  Staple Length
ns 0.008 0.01 0.001 ns ns 0.006 ns ns ns
101 101 101 101 43 43 43 102 98 98
0.14 0.15 0.15 0.14 -0.02 -15 0.09 0.06 0.99 -0.01 -0.06 Medulated
ns 0.13 ns ns ns ns ns ns 0.01 ns ns Fibers
98 100 100 100 100 44 44 101 101 101 98
ns non-significant  P< 0,05 Number of records :n P Value :p Pearson Correlation:*
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