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Abstract

This paper assesses the cashmere quality and its variation in Raeini herds to 
determine the scope for improvement. In April 2010 fleece weights (FW) and midsize 
fleece samples were taken from a total of 686 male and female cashmere goats of 
1, 2 and 3 years of age belonging to 29 herds. The herds were randomly chosen in 
the summer grazing area of nomads within 20 km of the city of Baft, province of 
Kerman, South of Iran. Cashmere yield (CY) was determined from the weight of 
dehaired cashmere to weight of shorn f Cashmere fibers were analyzed using an 
OFDA instrument. A general mixed linear model including sex, age and sex by age 
interaction as fixed effects and herd as random effect was used to analyze the data 
and measure the relationships between different cashmere characteristics and fleece 
attributes. The overall means ± standard deviations were for fleece weights (FW) 
507±183 g, cashmere yield (CY) 56.5±12.2%, mean fiber diameter (MFD) 19.7±1.5 
µm, fiber diameter standard deviation (FDSD) 4.5±0.6 µm, fiber curvature (FC) 
62.9±8.5 ˚/mm and staple length (SL) 54.2±7.0 mm, respectively. Herd effect was 
significant for all traits except for SL and sex by age effect was only significant for 
MFD. One year old males and females had finer cashmere than older goats. FW and 
FDSD were higher in males and CY and FC was higher in young animals. Pearson 
correlation between MFD and FC, FDSD and MFD, MFD and FW was -0.647, 
0.399 and 0.211 respectively. Raeini cashmere is white, has an excellent SL and FC 
but is relatively coarse. Given the differences between and within herds there seems 
to be substantial scope to improve the commercial value of Raeini cashmere. 
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Introduct�on

40% of the 25 m�ll�on goat populat�on �n Iran �s kept by nomads �n a hab�tat 
of about  59% of the total area of the country (M�n�stry of Agr�culture, 2004). Iran 
together w�th Afghan�stan �s the th�rd largest producer and exporter of cashmere �n 
the world, after Ch�na and Mongol�a (FAO, 2009). More than 50% of the Iran�an 
cashmere �s produced by Rae�n� goats �n Kerman prov�nce. Deha�red cashmere �s one 
of the f�nest and softest luxury natural f�bers of the world used ma�nly for cloth�ng 
prov�d�ng warmth and l�ghtness (Watk�ns and Buxton, 1992). Iran�an cashmere 
�s generally des�gnated as 2-3 µm coarser than Ch�nese and Mongol�an cashmere 
(Petr�e, 1995) and �s therefore cheaper (Phan and Wortmann, 2000; Schne�der, 
2011). Ansar�-Renan� (2001) showed that cashmere produced by three d�fferent 
Iran�an breeds, Rae�n�, Nadoushan and B�rjand�, was �ndeed coarser but also longer 
than cashmere from Ch�na and Mongol�a.Th�s paper stud�edcashmere qual�ty and �ts 
var�at�on �n Rae�n� flocks �n the ma�n cashmere produc�ng reg�on �n Iran �n order to 
determ�ne the scope for �mprovement. 

Mater�als and Methods
Twenty n�ne Rae�n� nomad flocks were randomly selected w�th�n about 20 

km of the c�ty of Baft and a strat�f�ed f�ber sampl�ng was organ�zed. Samples were 
collected from four randomly selected goats of each sex (females, males) by age 
(1, 2 and 3 years) comb�nat�ons; �n total 686 samples were obta�ned; Sampl�ng was 
conducted �n early spr�ng (m�d-Apr�l 2010), pr�or to the seasonal moult and regular 
annual shear�ng per�od. 

The raw cashmere samples cons�st�ng of undercoat and guard ha�r were sent 
to the Alrun F�ber Laboratory �n Almaty, Kazakhstan for analyses. The deha�red 
cashmere was m�n�cored �nto 2 mm sn�ppets, washed �n solvent, dr�ed, recond�t�oned 
and then tested us�ng an opt�cal f�ber d�ameter analyzer (OFDA 4000 �n the mode 
of an OFDA 100). Based on more than 4300 �nd�v�dual f�ber measurements, mean 
cashmere f�ber d�ameter (MFD, µm), f�ber d�ameter standard dev�at�on (FDSD, µm) 
and f�ber curvature (FC,˚/mm) were measured. Cashmere staple length (SL, mm) 
was obta�ned as the mean of three staples. Analys�s of var�ance was performed us�ng 
a m�xed l�near model (M�xed Procedure of SAS, 2008). 

Results and D�scuss�on
Table 1 shows the overall means, standard dev�at�ons and ranges for the s�x 

tra�ts cons�dered across all sampled an�mals. Table 2 presents flock averages for 
these tra�ts. In th�s case some of the var�at�on may be due to d�fferent management, 
shear�ng dates, genet�c qual�ty, or other env�ronmental or genet�c factors. As ex-
pected, across an�mal and across flock means were almost equal but standard dev�a-
t�ons and ranges are smaller for flock averages. The flock averages not necessar�ly 
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represent a typ�cal Rae�n� flock because of the del�berate strat�f�ed sampl�ng �n our 
study. 

Males had on average 139.9 g (P<0.0001) h�gher fleece we�ght than female 
goats but there was no s�gn�f�cant d�fference �n fleece we�ght between goats at 
d�fferent age. Males had also sl�ghtly h�gher cashmere y�elds than females (2.6% 
po�nts, P<0.003) and there was a sl�ght reduct�on of y�elds w�th age (58.3, 56.1, and 
55.3%, P<0.019). 

Results �nd�cate that overall cashmere d�ameter was 19.7±1.5 µm. In a FAO 
publ�cat�on Iran�an cashmere was descr�bed as hav�ng a range of d�ameter of 17-21 
µm and that �t �s ch�efly used for weav�ng (Petr�e, 1995). 

All samples had a curvature greater than 34 ˚/mm with 17% between 34 and 
60˚/mm, 61% between 61 and 75 ̊ /mm and 22% between 76 and 94 ̊ /mm. Compared 
w�th cashmere of Ch�na, Taj�k�stan and Kyrgyzstan w�th mean f�bre curvature of 
46, 46, and 58 ˚/mm (McGregor et al., 2009); cashmere of Rae�n� goats would be 

Table 1. Overall means, standard dev�at�ons (s.d.) and ranges of f�ber character�st�cs for 
Rae�n� goats

Tra�t No of 
an�mals Mean s.d. M�n�mum Max�mum

Fleece we�ght (g) 643 507.3 182.6 100 1,250
Cashmere y�eld (%) 686 56.5 12.2 9.5 87.1
Mean f�ber d�ameter (µm) 686 19.7 1.5 14.9 25.2
F�ber d�ameter standard 
dev�at�on (µm)

686 4.5 0.6 3 7.4

F�ber curvature (°/mm) 686 62.9 8.5 33.9 93.6
Staple length (mm) 686 54.2 7 40 79

Table 2.  Flock average means, standard dev�at�ons (s.d.) and ranges of f�ber character�st�cs 
for Rae�n� goats

Tra�t No of 
flocks Mean s.d. M�n�mum Max�mum

Fleece we�ght (g) 29 505.6 94.3 306.3 678.1
Cashmere y�eld (%) 29 56.5 4.5 49.9 72.6
Mean f�ber d�ameter (µm) 29 19.7 0.6 18.4 20.5
F�ber d�ameter standard 
dev�at�on (µm)

29 4.45 0.19 4.03 4.91

F�ber curvature (°/mm) 29 62.9 3.3 57.8 69.3
Staple length (mm) 29 54.2 1.4 52.2 57.1
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cons�dered as h�ghly curved and long wh�ch �s preferred for woven worsted yarn 
products. 

S�gn�f�cant strong negat�ve relat�onsh�p (-0.647, P<0.0001) was found between 
mean f�ber d�ameter and f�ber curvature (F�gure 1). Th�s negat�ve relat�onsh�p �n 
cashmere goats of Kyrgyzstan and Austral�a was 51 and 39% respect�vely (McGregor 
and Butler, 2009; McGregor et al., 2009). Average cashmere staple f�ber length was 
54.2 mm (Table 1) w�th no age or sex effects. The actual d�str�but�on of staple length 
and FD of samples �n F�gure 2 shows that there �s no strong relat�onsh�p between 
these two character�st�cs. 

F�gure 1. The relat�onsh�p between mean f�bre d�ameter and f�bre curvature from �nd�v�dual 
goats. Symbols: does (●); bucks (○).

F�gure 2. The relat�onsh�p between mean f�bre d�ameter and staple length from �nd�v�dual 
goats. Symbols: does (●); bucks (○).

Development opt�ons for cashmere product�on and conclus�on

Rae�n� cashmere can be character�zed as long and h�ghly curved however steps 
must be taken to �mprove f�bre d�ameter to capture h�gher pr�ces �n the �nternat�onal 
markets. S�gn�f�cant d�fferences were found between goats and between flocks �n-
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d�cat�ng the potent�al to �mprove cashmere qual�ty and the need for adopt�ng proper 
management and select�on methods. Th�s may be ach�eved through select�on of 
goats w�th f�ner cashmere tak�ng care of ma�nta�n�ng the excellent cashmere staple 
length and curvature. Moreover, sort�ng the cl�p �n f�ber d�ameter l�nes would cer-
ta�nly �mprove cashmere qual�ty; cashmere fleeces from one year old goats and that 
of f�ne older goats should be kept separate from the coarser cashmere fleeces after 
harvest�ng and before packag�ng. Furthermore, nomad producers do not comb  the�r 
goats to harvest shed f�bres, �nstead they shear 1-2 months after onset of shedd�ng. 
Results from prev�ous stud�es �nd�cate that 30% of cashmere �s lost dur�ng shedd�ng 
season and �f not harvested �t would be wasted (Ansar�-Renan� et al., 2011). Intro-
duc�ng comb�ng would �ncrease the we�ght and commerc�al value of cashmere. 

However, at present no pr�ce d�fferent�al �s pa�d to the producers for f�ne cash-
mere, as a major port�on of cashmere produced �s exported w�thout any added value 
through process�ng. Cashmere harvest�ng and buy�ng takes place over a short per�od 
of t�me �n spr�ng. The nomad producers and small-scale domest�c traders are not 
aware of world market pr�ces for d�fferent cashmere qual�ty classes. As a result of 
the current market�ng system and lack�ng �nfrastructure nomad producers do not 
ach�eve good pr�ces and have l�ttle �ncent�ve to produce better qual�ty cashmere.
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