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Abstract
 
This experiment was aimed to identify characteristics and comparative 

advantage of Iranian sheep breed wool. Fiber characteristics of 270 male and 
female sheep of 1, 2, 3 and 4 years of age belonging to Afshari, Zandi, Mehrabani, 
Lori and Baluchi sheep breeds were studied. Samples of fiber were taken from the 
left midside of sheep and analyzed using standard objective measurements for staple 
length (SL), mean fiber diameter (MFD), coefficient of variation of fiber diameter 
(FDCV), inner coat fiber ICF, outer coat fiber (OCF), kemp fiber (KF) and clean 
wool production (CWP). A general linear model was used to analyze the data usin 
SAS package. The mean (s.e) for SL, MFD, FDCV, ICF, OCF, KF and CWP were 
110.8±0.1 mm, 36.9±0.5 µm, 50.2±0.8 %, 84.2±0.6 %, 9.8±0.4 %, 5.9±0.4 % and 
69.3±0.7 respectively. MFD of  22% of all  wool samples les was between 22 – 30 
µm. MFD of a further 36 and 42 percent of wool samples was between 31 – 37  µm 
and coarser than 37 µm .  SL of 12 % of wool samples was shorter than 100 mm and 
38 % of samples between 100 – 120 mm and 50 % of samples were longer than 120 
mm. There is substantial scope to improve the quality of fiber produced by Iranian 
sheep breeds through genetic selection.
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Introduct�on

Sheep populat�on of Iran was 53.8 m�ll�on heads �n 2008 wh�ch ranks 5th �n the 
world (FAO, 2010) w�th 27 well def�ned breeds. Th�s populat�on of sheep produces 
annually about 400,000 tones of meat, 820,000 tones of m�lk, 60,000 tones of wool, 
22 m�ll�on sk�n pelts and 188,000 tones of guts (M�n�stry of Agr�culture, 2009). More 
than 1.6 m�ll�on people are d�rectly �nvolved �n sheep breed�ng w�th s�gn�f�cant role 
�n the economy and l�vel�hood of rural and nomad�c soc�et�es. 

The fleece of sheep grows from spec�al�zed foll�cles �n the sk�n. Wh�le pr�mary 
foll�cles bear medullated outer coat coarse f�ber (ha�r) and prov�de mechan�cal 
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protect�on, secondary foll�cles produce non-medullated �nner coat f�ne f�ber or true-
wool wh�ch prov�de thermal protect�on (N�xon, et al. 1991). Carpet wool qual�ty and 
value �s pr�mar�ly determ�ned by f�ber d�ameter and length wh�ch reflect the degree 
of wool growth and f�neness respect�vely.  Presently, l�ttle techn�cal data �s ava�lable 
on Iran�an sheep f�ber character�st�cs. Accord�ngly, the present work was des�gned 
to �dent�fy f�ber character�st�cs and development opt�ons for future ut�l�ty. 

Mater�als and methods
 
A total of 212 sheep (75 males and 137 females) of Afshar�, Zand�, Mehraban�, 

Lor� and Baluch� breeds respect�vely from Zanjan, Qom, Hamedan, Lorestan and 
South Khorasan prov�nces were used �n th�s study. The sheep grazed all year but 
the�r d�ets were supplemented dur�ng w�nter w�th l�m�ted amount of forage and gra�n 
(conta�n�ng 15 g N kg-1 dry matter and 9.1 MJ) and were housed at n�ght dur�ng 
severe weather cond�t�ons. Sheep were grouped �nto 4 age groups: 1, 2, 3 and 4 years 
old. 

About 10 g of f�ber conta�n�ng ha�r, kemp (medullated) and true wool (non-
medullated) from the left m�d-s�de s�te was cut from a 5 × 5 cm square close to the 
sk�n us�ng regular sc�ssors. Each sample was separately packaged and labeled w�th 
ear tag number, age, gender and the breed of the sheep. 

To determ�ne the percentage of clean wool we�ght, net bags conta�n�ng samples 
w�thout contam�nants were we�ghed �mmed�ately, �mmersed �n three scour�ng bowls 
solut�on conta�n�ng 0.3% of Na2CO3 and 0.1% of soap and water and st�rred for 15 
m�nutes at a temperature of 52±3 oC. Th�s procedure was repeated once more but only 
w�th warm water. Washed samples were oven-dr�ed and we�ghed and the percentage 
of clean wool we�ght was est�mated. The mean f�ber d�ameter of the washed wool 
sample was measured us�ng a project�on m�croscope (Chapman, 1960). The average 
staple length for each wool sample (�n tr�pl�cates) was measured to the nearest 0.1 
cm.. The number of non-meduallated �nner coat f�ber, meduallated outer coat ha�r 
f�ber and medullated  kemp f�ber was measured (IWTO, 1952). Analys�s of var�ance 
was performed us�ng a general l�near model (GLM) of SAS package (SAS, 1996). 
D�fferences between means were tested us�ng Duncan’s new mult�ple range test.

Results and D�scuss�on

For the measured wool character�st�cs total mean and standard errors are 
prov�ded for d�fferent breeds, genders and ages (Table 1), and d�fferent ranges of 
f�ber are shown (Table 2). 22 and 36% of all wool samples had a f�ber d�ameter 
between 22-30 and 31-37 µm respect�vely. A further 42% of the wool samples were 
coarser than 37 µm. All samples were longer than 80 mm but shorter than 147 mm 
w�th 12% less than 100 mm, 38% between 100 and 120 mm and 50% longer than 
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120 mm. 67% of all samples had a percentage of �nner coat f�ber greater than 80 
wh�le 28 and 5% of wool samples had a non-meduallated �nner coat f�ber percentage 
of 65-80 and less than 65 respect�vely. 

Percentage of wool fiber types
The 9.8 % medullated OCF �n the present study �s s�m�lar to that reported for 

Arab� (10.9 %) (Ashmaw� and El-Azzawy, 1980) lower than those �n the Awass� 
sheep �n Jordan and Iraq (12%) (Tabbaa et al. ,2001, Al-Azzaw�, 1977) and h�gher 
than those �n the Oss�m� (5.3%) and Rahman� (2.3%) sheep (Mar�a et al., 1992). 
There was no s�gn�f�cant d�fference �n �nner coat f�ber percentage between males 
and females of Iran�an breeds of the present study, �n agreement w�th the f�nd�ngs of 
Jordan�an Awass� sheep breed. Tabbaa et al. 2001 reported 11 and 10% medullated 
�nner coat f�ber for male and female Awass� lambs respect�vely. One year old sheep 
had h�ghest percentage of �nner ICF percentage and decreased w�th age. Tabbaa et 
al. (2001) and Seoudy et al. (1973) also reported that the percentage of �nner coat 
decreased w�th advanc�ng age �n Awass� and Bark� sheep breeds. One year old sheep 

Table 2.  Class�f�cat�on of the �nc�dence (%) of sampled wool based on mean f�ber d�ameter 
(MFD), staple length (SL) and non-medullated �nner coat f�ber (ICF).

MFD % SL % ICF %
22-30 22 <100 12 <65 5

All Breeds 31-37 36 100-120 38 65-80 28
>37 42 >120 50 >80 67

22-30 5 <100 0 <65 9
Afshar� 31-37 36 100-120 60 65-80 48

>37 59 >120 40 >80 43
22-30 60 <100 0 <65 5

Zand� 31-37 35 100-120 62 65-80 5
>37 5 >120 38 >80 90

22-30 3 <100 85 <65 5
Mehraban� 31-37 24 100-120 15 65-80 15

>37 73 >120 0 >80 80
22-30 35 <100 0 <65 0

Lor� 31-37 52 100-120 10 65-80 13
>37 13 >120 90 >80 87

22-30 43 <100 0 <65 0
Baluch� 31-37 55 100-120 4 65-80 4

>37 2 >120 96 >80 96
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had the lower percentage of kemp f�ber than older sheep, a f�nd�ng �n agreement 
w�th Awass� sheep (Tabbaa et al., 2001). 

Large var�at�on �n the percentage of ICF (58.9-98.6) and undes�rable KF 
(0-33.6) demonstate the poss�b�l�ty for �mprov�ng Iran�an sheep fleece qual�ty by 
select�on. Farmers need to be tra�ned on select�on cr�ter�a for breed�ng rams based 
on subject�ve wool assessment to avo�d keep�ng breed�ng males w�th h�gh kemp 
percentage.
 
Mean fiber diameter and staple length

Zand� and Balouch� breed had the f�nest and longest wool wh�le Mehraban� 
sheep had the coarsest and shortest w�th 73% of wool samples coarser than 37 µm. 
Wh�le Baluch� and Zand� wool �s used �n mak�ng f�ne carpets, Mehraban� wool �s 
used �n very rough and bulky appearance carpets �nd�cat�ng the need for breed�ng 
programs to decrease the f�ber d�ameter and �ncrease the staple length.     

Results �nd�cated that overall f�ber d�ameter was 36.9 µm wh�ch �s comparable 
to M�ddle Eastern carpet wool sheep breeds, 36.0 µm for Awass� (Tabbaa et al., 
2001), 31.0 µm for Bark� (Seoudy et al., 1973), 35.4 µm for Oss�m� and 31.5 µm 
for Rahman� (Mar�a et al., 1992). A s�gn�f�cant effect of age on f�ber d�ameter �s �n 
agreement w�th younger an�mals (S�dwell et al., 1971) and the Bark� and Mer�no 
breed crosses �n Egypt (Seoudy et al., 1973). The �mpact of age could be assoc�ated 
w�th larger body s�ze and reduced sk�n foll�cle dens�ty and compet�t�on for nutr�ents 
and therefore f�ber d�ameter of older sheep �ncreases. In contrast w�th the present 
study, �ncreas�ng age had no s�gn�f�cant effect on f�ber d�ameter �n Awass� and Arab� 
sheep (Tabbaa et al., 2001, Al-Azzaw�, 1977, Ashmaw� and El-Azzawy, 1980) pos-
s�bly because the an�mals were younger.    

The staple length of 110.8±0.1 mm of Iran�an sheep breeds of the present 
study �s lower than that of Awass� sheep �n Jordan 140.0 mm (Tabbaa et al., 2001) 
but h�gher than Arab� (Ashmaw� and El-Azzawy, 1980) Oss�m� and Rahman� sheep 
(Mar�a et al. 1992). A s�gn�f�cant effect of age and sex on staple length �s �n agree-
ment w�th Tabbaa et al. (2001), S�dwell et al. (1971) and Azzaw� (1977).  

Fiber shedding
It was observed that Afshar� sheep was the only breed that had f�ber shedd�ng. 

Shedd�ng �s also common �n double-coated Br�t�sh sheep breeds such as pr�m�t�ve �s also common �n double-coated Br�t�sh sheep breeds such as pr�m�t�ve 
W�ltsh�re and Soay sheep (Slee, 1963) and feral sheep such as Mer�no breed �n 
Arapawa Island (Orw�n and Wh�taker, 1984) however the level of shedd�ng wh�ch 
causes complete wool cast�ng �n latter breeds �s much h�gher.

Conclus�on

It �s apparent that there are d�fferences between Iran�an sheep breeds �n the way 
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the f�bers they produce wh�ch contr�butes to d�fferent fleece character�st�cs such as 
f�ber d�ameter, staple length and the level of medullat�on. Hand made carpet weavers 
and manufacturers prefer f�ner wool w�th lower f�ber d�ameter and medullat�on 
for mak�ng h�ghly notted/mm2 and softer carpets. S�gn�f�cant d�fference �s found 
between sheep �n wool character�st�cs �nd�cat�ng the potent�al to �mprove wool 
qual�ty and the need for adopt�ng proper management and select�on methods. 
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