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Table 1- Geometrical properties of the scales of the
different wool fibers

Scale density  Scale height

Fiber type (in 100 pm) (Hm)
Ghezel 10.8+1.9 9.0+£0.9
Arkharmerino 83+1.2 124+15
F1 6.7+0.5 148+ 15
F2 6.5+0.4 149+2.3

056 ady L slaguls dsia b G S G S Glaa
olagaie Jaly dadl Hu 5 Cuws ) Goo 2 s
ISIVY EENPRII LI T PP PR A RV Y PR AW
o3 puls aSI ralS b (L8850 oS w53

0 BL gl 1) e ps s S Ik bl

Slglie i Ll o KBr LAY -+ e b oS 5a
L plaged & oy SS 4 sad obul gl
b (505l 5 sad has e lie Vogas cwlis
0re CMT sy gane H3 sud s slAd sad (g9, i

adalailgeee

i g alia
sardS (i oS gm0 4o ady SLI Ll AL
U:‘J&"AJJ .JJ;UA QS\SJQ.‘A‘ QJL‘:»\}A ;JJJ.:LGA
W suiS Bl K 9 o 4 dny e S A S
S Ol @ laguls wsls 0 SHIS 5o ady 8L
s 8usS S Bl S5 cram w0 la Syl 5 S
o2 Sl pdy L uld HBALL s 5l aal 3 e g
"2 .\3.‘\93 C::'}IJ.LA:.;A US&A[&A 3 US:‘).:.Q C_:l:u.ad...c::;
OIS LBE 50 @b o psie 5 (B8 Al i ) acl
5 bl sty 80 5T s 515 ety Sl
M‘UL}QJ‘SLLJ&‘CM&;‘JJMJJfJ‘Um
SF B s (56 08550 SEALL (coas 50 Hsbie 4
ksl (o, (PSS Sae s slial
Sl 5 Hlea s OIS oS5 Sae s sleas
JfJLA].@a‘AMéJ‘JQL:ﬁ\JSJLJJW‘)JﬁJJJA
oty Bl glapuld HEALL oS wias o (LS £ s s 4
n._i‘td‘ MLL Jl:u.u:i (Fz K) Fl) 4:\.::m“' (5‘..&..\‘3.‘ BE
oo Sl laguls JEALL b 5 su s pugisesla)]
5 Gasel LI o laguls aiiiua oglite IS o 33



MalS (308 s slae slosed) U3 (gase Ll K,
el ot S5y s Ly g Jesd L g 008 sadd
© Ol € plaunlb aose 5o o3y 0 dadidie ol
o S aS o lagy cunaal sols asa s S5 S,
calil3 3 s sa K55 a3 LB 5 008 K5 s 4 U3
Lo 5o lagT 5l saliial 5805 Sl 6558,

ol (Sae st (S5 5 Rk

SEM HV: 10.0 kV WD: 7.99 mm
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Figure 1- SEM image of the wool fibers (a) Ghezel (b) Arkharmerino (p) first generation of Arkharmerino
xGhezel F1 (t) second generation of Arkharmerino xGhezel F2
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Figure 2- FT-IR analysis of the wool fibers (a) Ghezel (b) Arkharmerino (p) first generation of Arkharmerino
xGhezel (t) second generation of Arkharmerino xGhezel
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Table 2-Average and standard deviation of absorption band of the functional groups in the wool fibers

: (€M) 52 50 ass
Fiber type - . -
N-H, O-H CHs -CHa- YaIC=0 Y aseIN-H ¥ ul C-N
Ghezel 3495.01+1.9  2926.01+12  2866.22+0.6  167421+03  1512.19+09  1219.01+1.1
Arkharmerino 3396.64+ 1.4  2941.44+13  2873.94+07  1658.78+06  153534+05  1236.37+0.9
F1 3282.84+0.9  2950.23+0.8  2873.94+09  1681.93+05  152569+05  1228.66+0.7
F2 334650+ 2.2  2929.87+10 287055+0.2  1668.43+02  1527.62+0.6  1234.44+0.6
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Introduction: Arkharmerino sheep breed is a fine wool type. Crossbreeding can lead to combination
of favorable characteristics from the breeds involved. The greatest part of the wool produced by the
indigenous sheep breeds in Iran is used in the hand woven carpets. It is estimated that 5.1 million m?
hand woven carpets is produced in Iran annually; therefore, the country needs 28 thousand tons of
washed wool. Approximately 8 thousand tons of wool is imported as merino wool from Australia and
New Zealand. Iranian wool is suitable for use in coarse-carpet industry, but it has some difficulties
for use in the fine carpets. Fine carpet makers usually utilize imported wool, which has more
uniformity of diameter. For finding suitable sheep breed to produce more uniform wool, we interest
to Arkhar-Merino breed at University of Tabriz. The Kazakh Arkhar-Merino breed was produced at
Kurmektinski experiment station of the Academy of Sciences of the Kazakh. The purpose of research
was to introduce a new breed of fine wool sheep which would combine the good production
characteristics of the Merino with adaptability of local Arkhar. The breed is based on crossbreeding
of wild Arkhar rams with ewes of the Novocaucasian Merino, Précoce and Rambouillet breeds.
Crossbreeding between Iranian wool sheep and foreign wool breeds can lead to the production of a
genetic combination with the better wool fibers. In order to evaluate fleece characteristics, wool
samples of 451 yearlings of ArkharmerinosxGhezel (ArGh) were collected by Mokhber et al. (2008).
At first generation of ArGh, mean (x standard error) of fiber diameter, fiber diameter variability,
staple length and percentage of true wool, medulla and kemp percentage were 27.10 & 3.36 p, 36.60
+7.84 %, 11.81 +4.06 cm, 91.31 £ 9.32%, 7.27 + 6.90%, and 1.40 * 3.03 %, respectively. At second
generation of ArGh, the same traits were 26.33 + 3.41p, 34.64 £ 9.36 %, 10.15 £ 3.99 cm, and 95.41
+ 4.70 %, 3.39 + 5.85 % and 2.01 + 2.65 %, respectively. The main aim of this work was to study
the morphological and structural properties of breed wools of first and second generation of
Arkharmerino xGhezel with breed Arkharmerino as a father's base and comparing with their parent's
wool characteristics. The aim was to obtain information about crossbreeding of local fat tail rams
with Arkhar-Merino ewes regarding the wool traits. Arkhamerino breed has been imported from
Kazakhstan.

Material and methods: For this purpose, the wool fibers were sampled from the middle region of
the sheep's body. The physical properties of the wool fibers, such as fiber diameter, staple length,
Kemp fiber percentage and modulation fiber percentage were measured. For study the morphological
properties of fibers, surface image of the fibers was prepared using a scanning electron microscope.
In order to measure the structural properties of the fibers, which is one of the important factors in the
production of textile products, the infrared spectrum of each fiber was obtained according to the
relevant standards. The chemical structure (such as the components of the main and side chains,
functional groups, various linking bonds, etc.) and the chain conformation in wool fiber play a crucial
role in its mechanical, other physical, and service properties. The effect of wool breeding on the
chemical structure and chain conformation of wool samples, which were from Ghezel sheep and
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Arkharmerino Sheep in first and second generations, were investigated by employing an FT-IR
spectrometer (IR Affinity-1s ATR-FTIR, Shimadzu, Japan) in a spectral range from 500 to 4000 cm-
2. The infrared spectra of the control sample of wool in Fig. 1 indicate that the strong peak with
absorption band at 3399.5 cm-1 was assigned to the combined stretching vibrations of N-H and O-H
(VN-H, Vo-H), and the absorption bands at 2960.2 cm-1, 2930.0 cm-1, 2870.0 cm-1were assigned to the
asymmetrical and symmetrical stretching vibrations of C-H in CH3 and -CH2- groups, respectively.
Moreover, the strong peak with absorption band at 1639.8 cm-1was due to the stretching vibration of
C=0 from amide I (vc = 0), which was essentially relative and indicative to the a-helix conformation
of the main chains of wool (Wojciechowska et al. 2002). The medium peaks with absorption bands
at 1540.1 cm-1 and 1239.9 cm-1 were attributed to the bending vibration of N-H (6n-+) from amide
IT and the stretching vibration of C-N (dcn) from amide III, respectively. Moreover, the stretching
vibration of C-N (6c-n) from amide 1T was considered to be relative and indicative to the B-sheet
conformation in wool fiber (Cai and Singh 1999). The peak at 1079.3 cm-1 was due to the vibration
of sulfur-containing group of cystine in wool. Table 2 shows the average and standard deviation of
absorption band of the functional groups in the wool fibers.

Results and discussion: The results showed that the fiber scales in crossbreed and Arkharmerino
fibers have a telescopic and regular state that are different from the irregular structure of the Ghezel
fiber scales. The measurement of structural properties showed that the wave number of amide, amine,
hydroxyl and C-N bonds in the second generation was more similar to Arkharmerino and it can be
concluded that in the second generation of Arkharmerino x Ghezel, genetic structure of fibers has the
most similarity to Arkarmerino breed.

Conclusion: In general, the results show that the second-generation fibers of the Arkharmerino x
Ghezel have a good structural and superficial quality for usingin textile products.
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