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HE INFLUENCES of breed (four age (I to 4 years), husbandry
- systemn (intensive and extensive} and [vcation (different) on wool
fibre diameter, medullated fibreg 76, and fibre length of Iraqi sheep
were estimated.  Right midside subsamples were collected from 94
Awassi, 64 Arabi, 32 Karadi, and 32 Hamadani ewes, The thickest
and longest fihres (30.70-- 0.82 microns, and 22,924 0.48 cm)
were given by Karadi sheep,  The finest and shortest fleccas (26. 164
0.43 microns and 17.34 -+ 0,40 cm) were produced by Arabi sheep.
Flecces of Awassi sheep were finer than those of Karadi and Hama-
ani sheep and shorter than those of Karadi sheep. Hamadani Breed
vielded wool nearly almost similar in thickness to that of Karadi
breed but shorier than that of Awassi brecd. Breed effect had
a highly significant contribution to the variations in fibre diameter
and length. Differences due to breed in case of moullated fibres %
were limited (1.5%7) and non-significant.  Age had only a signifi-
cant influence on fibre length, The longest fibres were given when
Awassi, Arabi and Hamadani cwes wero two years old while those
of Karadi ewes reached their maxi mum length at four years of age,
Differences attributed to between locations within breed efiect were
only significant for fibre diameter, Awassi fleeces yielded at Mosul
were finer than those produced at Baghdad or at Rutba.  Arabi
sheep gave finer fibres at Thi-Qar than at Maysan. Mo significanti
differences in fibre diameter, length or medullated fibres Yo were
found among ewes underwent the intensive system of husbandry
and those kept under the extensive one. Interactions among the
different factors were studied,

The objective of this study was to com pare the fibre diameter, length and medu-
lated fibres Y of the main sheep breeds of Iraq, ie.  Awassi, Arabi, Karadi,
and Hamadani. Such information may help in setting up plans and programs
for the improvement of Tragi wool. Morecover, the study aimed at  accessing
the role played by some im portant nongenetic factors, i-e. location,
age, and husbandry system on fibre thickness, length and percentage of medulla-
ted fibres of each breed, the mattcr which seems necessary for the within  breed
improvement.

Material and Methaods

The subsamples of 221 right mid-side samples taken in April 1976 from
Awassi, Arabi, Karadi, and Hamadani ewes belonged to different age groups,
locations and husbandry systems (Table 1) were used in this work. Each
subsample was immersed in four xylol (a fat solvent) baths for 10 min. To
obtain the average fibre diameter, the method suggested by Chapman (1960)
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was adopted. The diameters of 300 fibres were randomly measured by a
microprojectoscope apparatus “lanameter” and the average was computed. The
number of medullated fibres was estimated, while cxamiming the diameter
by suing the method described by the International Wool Textile Organization
(1952). For measuring fibre length, a length tester machine was used. The
length of 300 randomly drawn fibres was estimated using a degreased staple.
Analysis of variance for the three way factorial with nested factors were carried
out according to the methods given by Snedecor and Cochran (1973).

TABLE 1. Breed, age of ewes, number and source of wool subsamples.
Awassi Arabi |] Karadi ‘ Hamadani
Age Baghdad‘ Maosul Rutba | Thi-Qar | Maysan Solya- Asky~
: { mania kalak
e s e, (i Niiiil i [
Al W) Al B P A : (B) A (B) | A B | A (B) A | (B)
|
4@ 4] (4) 41 (4) 41 (4) 41 (4) 41 (4 4|4
9 | 1
4 \I @ 4] @) 4 @ 41 4 1| @ 4| &) 4| (4)
fal@ 4| @ 4|l @ |al@|a @ 4 @)@
| 4 | @] 4| @) 41 13) 41 4 4| @) 41 @) 4 |
Total |
93 64 32 3| 32
number | |
. N |

A = Samples colleeted  from governmental focks,
B = Samples collected from commercial migrating flocks.

Results and Discussion

Breed

The karadi sheep had the thickest fibres followed by the Hamadani and
the Awassi while the Arabi sheep produced the finest of all (Table 2). The
differences among breeds in this respect were highly significant (Table 3).
The average libre diameter for the Iragi Awassi was less than that given by
Ashmawy (1965) for the Syrian Awassi ewes and that recorded by Imeryus
ef al. (1970) for the same breed in Turkey. The fibre diameter of the Karadi
sheep was also finer than that reported by Ghoneim et o/, (1974) for the same
breed. It seems however, that the Iraqi sheep produced wool fibres similar in
thickness to those of the Egyptian sheep studied by Badreldin ef al. (1952),
Ragaband Gheneim (1961), ElSherbinyand El-Sheikh  (1969), and Seoudy
et al. (1969). The interactions between breed and husbandry system, breed,
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TABLE 2, The average fibre diameter (micron), medullated fibres o, and fibre length (cm)
for the different breeds, locations, and hushandry systems.

l

I Trait
Breed, location = =
and hus-bandry system Fibre diameter Medullated Fibre length
fibres
{micron) % (em)
w I - £

Awassi |

Baghdad . . . . . .. . ... | 29.1940.56 ! 9.6440.34 19.35-+0.63

Mosiills = & @ w9 w0 0% E N B 26.79-40.56 9.204+0.60 20.564+0.62

{5 - VN S S 30.39240.69 9.90+1.79 19.834+0.74

TRIONSIVE: = & & oo s & @ % @ B 28.524:0.49 8.284-1.33 20.554+6.54

Extensive . . . . . . . . . .. 29.06+0.58 10,88-4-0.89 19.2740.52

Overall average . . . . . & 28.79+4-0.35 9,58-+0,23 19.914+0.38
Arabi

Thi-Qar . - . . . . .. Cow o] 25644058 11.6840.36 17.364+0.59

Maysan . . . . .o o L 26.6840.90 10,1240 .46 17.4240.54

Intensive . . . . . . .. . 26.48-40.71 12.554+0 83 17.8240.66

Extensive . . . . . . . . G 25.84-0.50 9.2541.39 16.96+0.44

Overall average . . . . . . . . 26 164+0.43 10.89+0.27 17.394-0 40
Karadi

Solymania . . . . . . .. .. 30.704-0.82 9.5040.56 22.9240.48

Intensive . . . . . . .. s 29.26+1.31 7.27+1.31 22.744£0.71

Extensive . . . . . . .. ... 32.1340.75 11.73+0.88 23,094-0.66

dwrall averageé . oo o v o oa o 30.70-+0.82 9.5040.56 22.9240.48
Hamadani

Asky-kalak . . . . . . i W 29.97-+0.98 9.38+40.66 18.56-+0.67

Intensive . . . . . . . . ... 32 .46+1.57 9.8541.00 18.08-+0.71

Extensive « - o« w aoe o v 5w on 27.484-0.85 8.91:40.93 19.044+0.66

Overall average . . . . . . . . 29.9740.98 9. 384-0.66 18,5640.67
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age and I}usbandry system, lacality, ge and husbandry system within hreed were
found to be highly significant (Table 3). This denotes to the fact that fibre
diameter is Very sensitive to changes in age, locality and system of husbandry
as it is a breed characteristic. Arap; wool had the highest % of medullated
fibres followed by Awassi, karadi, while the lowest %/ wag obtained by the
Hamadani sheep (Table 2).  Breed was found to have g non-significant infinence
on medullated fibreg %+ The average medulated fibres % of Iraqi Awassi
sheep was higher than that reported for the Awasg sheep in Turkey (Tmeryuz
et al., 1970 and Tekes, 1973). The average medullated fibres % of the karadi
sheep was lower than that given by Ghoneim et al, (1974) for the same breed.
Traqi fleeces contained less 9 of medullated fibres ag compared with those
of other breeds studied by Rao ef o/, (1960), Arikurk er af. (1963), Johnri and
Agarwal (1 970) while in was hi gher than that recorded by Ozcan (1970), ozancar
(1971) and Tekes (1973) in different breeds of sheep.

The average fibre length of the Karagi sheep was longer than those of others
breeds studied of which the Arabi was the shortest (Table 2).  The difference
among breeds in fibre length were hi ghly significant (Table 3), The obtained
average for fibre length of Iraqi Awassi sheep was longer than that recorded
for Awassi in Syria by Erokhin (1973). Tt also exceeded the chinese coarse,
Wwool breeds of shecp (Papkov, 1964), some Indian breeds of sheep (Kalra, 1967
Johari and Agarwal, 1970), Bulgarian Tsigai (Nedelchey, 1972), the USSR

khangaran mutton wool (Tapilskii et al, 1974) and the Barbary sheep in
Libya (Labban, 1973).

Age

The thickest wool fibres were given at the 2 nd year of age for Awassi
and Arabi sheep and at the 3rd year of age for Karadi and Hamadani sheep,
respectively (Table 4 + Meduilated fibreg (Table 4) were lenst in % when
the ewes were fouy years old (Awassi), three years old  (Arabi), two years old
(Hamadani), and one year old (Karadi). Ana] ¥sis of variance (Table 3) revealed

& non-significant influence of age cn either fibre diameter or % of medullated
fibres.  Dissimilar results concerning the influence of age on fibre diameter
were shown by Roberts and Dunlop (1957), Togay ei af. (1961), Necinennaja
(1966), Bhatnagor ¢r o7 (1973), Oznacar (1973), and Sliwa ef qf, (1975) on
different breeds of sheep.  While the longest fibres of Awassi, Arabi and
Hamadani fleeces were produced at the second year of age, those of the karadj
increased consistently from ong to four vears of age. Age proved to have a

3 Itis noteworthy tha¢ Iragi wools were comparatively longer at different
ages than wool produced by Ossimi, Rahmani and Barki sheep as respectively
reported by Ragab er o7 (1956), Ragab and Ghoneim (1961) and El-Sherbiny

and El-Sheikh (1969).
Location

Comparisons among wool fibre diaimeter and medullated fibres % of
Awassi ewes kept in different localities (Table 2) showed that the coarsest
fibres and the highest 9/ of medullated fibres were those of Mosul followed -
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TABLE 3, Analysis of variance for the offect of breed, age,
on fibre diameter, medullated fibres ¢ and

67

, husbandry system and locality
fibre iength.

Fibre dizmeter Medullated fibre length
fibre %,
Source of variance - -
d.f. M.S. d.f. | M.S. d.f. ] M.S.
Betbreeds . . . . |
(B} 3 . 48.06%+ 3 3,57 3 58.226%+
Bet. ages (A). . |, . 3 ‘ 2.69 3 17.60 3 33. 721
Bet, husbandry
system (§) 1 1.199 1 26.31 1 5.691
BxA...... 9 3.58 9 7.53 9 2.349
BRIS cwwwnsn 3 ‘ 22 AG¥x 3 39.33%# 3 3.591
AxS ... .. 3 1.59 3 20.68 3 ! 3.630
B2 A xS 9 16, 85%* 9 37.63%% 9 13.43%%
Bet, Loe, (L)Y/B 3 ‘ 18.03* 3 3.62 3 2.13
LXAB. ... .. 9 | 21.08%* 9 ’ 25.58% 9 5473
LXSB. ...,, 3 { 44.65% | 3 "l 45.55% 3 7.00%%
LXAXSB, . .| 9 | 38.36%* ‘| 9 ‘ B2.61* 9 2112
Residual . . . . . 165 | 471 | 165 12.34 165 3.91
Total . ;o . 221 [ 221 ‘ 221

* Significant P< 0.05
*% Highly significant P< 0.01

respectively in order by those of Baghdad and those of Rutba. On the other
hand, fibres of Awassi in Mosul were longer than those of Rutba, the latter
excelled in length those of Baghdad., It may be recommended, therefore,
to obtain wool from Awassis kept in Mosul as it tends to be finer, longer
and contains relatively less % of medullated fibres. As for the Arabi breed,
it is clear (Table 2) that flceces yielded at Thi-Qar were finer and contained
less 9 of medullated fibres than those of Maysan. Fibre length at both
localities was almost similar. It may be observed (Table 3) that the influence
of locality within breed was only significant in case of fibre diameter.
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Husbandry system

Arabi and Hamadanj sheep reared under the intesive system gave relatively
thicker fibres than their contemporaries underwent the extensive system,
The case was reversed for the Awassi and the  Karadi ewes, Medullated
fibres % behaved similarly as they were higher when the fibre were  thicker.

Concerning the influence of the husbandry system on fibre length, it
could be observed (Table 2) that longer fibres were produced when Awassi
and Arabi ewes were kept under the extensive system. Contrary results were
obtained for Karadi and  Hamadani ewes which gave longer  fibres when
reared under the extensive system.  Such dissimilarity in the effect of husba-
ndry system may reflex the differences in pasturing conditions of the northern
region, where succulent, rich vegetation is available, and those of the middle
and southern regions which are characterized by their poor vegetation

TABLE 4, The average fibre diameter  micron), medullated Tibres (%), and fibre length
(em) at 1,23 apg 4 years of age for the different breeds of sheep,

e o O ifterent S
| Age (year)
Trait ang . | |
breed . . T T e ————e.
1 | 2 3 ( 4
_— __7___7|| e
Fibre diameter , , . . | I
| |
Awassi . .., 29.19:41.01 | 28.984-0.62 28.6210.77‘ 28 3740.56
Arabi . . . | 26.3340.79 |] 26861087 | 26.12--0.72 |‘ 25.334-1.08
Karadi . . ., . . | 28 4241 75 |‘ 29.914-1.37 ’ BILLS5 | 31 15401.64
Hamadani . . | 30 7441 68 29.78+2.30 | 30.7542.69 28.61-41.17
Medullated fibres o | _ |
Awassi . .. 12455174 | 9.1340.85 | 9.324.0.g5 7.4240.81
Awbi . . 12.5261.06 | 11.961.00 | 92341 03 9.89-1.24
Karadi . . .. | 864180 | 8.9940.86 | 10.90m1 12 9.47+1.06

Hamadani 10.064-0.89 I 7.424-0.96 10,.09+4-0.13 9.954-0.84

Fibre length ., || i |‘ |

Awassi .. |17 2710‘59[| 21.32i0.56[| 20.92::0.97 | 20.1340.80
Arabi . . . | js,wi'o.ssl\ 18.8140.65 | 17.854-0.75 16.70-40.30
Karadi , . | 279100 | 22,9541 14 22.944-0.93 | 23.9549.80
Hamadani . . | 15.78--1.52 | 21,6641 19 19.05+0.74 | 17.744-0.04

| !
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Data shown in Table 3 revealed » non-significant effect of the husbandry
system on wool trajts studied. But the breed by husbandry system interact-
ion, was highly significant in case of fibre diameter and medulated fibres 9/,
This indicates that the response of fibre thickness and medullated fibre % to
changes in husbandry system might differ from one breed to another,

References

Arlturk, E., Utlcanlar, N, Lmerynz, ., Muftouglu, 8. and Oznacar, K, (1963) Body measu-
ements apd weight, wool production and s charasteristics of the  three-year-old
karayaka ewes bred at Karakoy State Farm Ladahzootek. Argsi. Enst Derg. 3, 9. (Anim.
Breed. Absr., 352177,

Ashmawy, G.M. (1965) Some wool characteristics of Awassi ewes, M.Se.  Thesis Fac,
Agric., Ain Shams University, Cairo,

Badreldin, A.L., Oloufa, M.M. and El-Labban, F.Af, (1952) Some wool characteristics of
Ossimi sheep, 7. Anim, Sei, 11, 497

Bhatnagar, V.S, Seth, O.N. and Pandey, M.D, (1973) Effectof ageon wool quality in Bikaneri
(Magra) sheep.  Iuddian Veterinary Journal 50, 9, 886, (Auim. Breed. Abst. 42, 2677).

Chapman, R.E, (1960) In'the Biology of the Fleece-edited by Fraser, A.S. and Short, B.F.
Animal Research Laborataries, Technical paper No, 3, CS.ILRO, Sydney., .

EI-Sherhiny, AL and El-Sheikh, A5, {1969)  Physical characteristics of the fleece of Mering
and ifs crosses with Ossim sheep in UA R, J. Anin. Prod, U.AR. 9 15,

Erokhin, A.J. (1973) Wool production and quality of Awassi sheep in Syria, Neuchnye
Trudy, Voronezhskii Sel'skokozyn - Stvennyi Tnstitnte g 3y 157.7 (dnim, Breed,
Abst. 42, 3744),

Ghoeneim, 1.D. Kazzel, NUT. and Abdallah, R, Kh.(1974) Some wool characteristics of Karadi
in Noerthern Iraq. J. Agric, Set. Camb, 83, 171.

International wag] textile Organization (i952) The determination of wool fibre thickness by
a projection micrsocope, Draft specification.  Wpo/ Sei. Rey. No, 8, 57.

Imeryuz, F., Mufmoglu, 5. and Qznacar, K, (1970) A study on some characters of Awassi

wool.  Lalahan Zootk Arast, Ensr. Derg. 10, 3, ( Anwin. Preed. Abse, 39, 4713).

Johari, D.C. and Agarwal, S.K. (1970) Fleece characteristios of Bikaneri and crosshred ewes.
Indlian Ver, J. 47, 672. (Anim. Breed. Abst, 39, 3382).

Kajra D.B. (1967) Fleece characters of Hissardale sheep.  Rajasthan Agrie. 7, 91. (Anim.
Breed, Absy. 38, 1432),

Labban, F. (1973), A study on wool characteristics of the Bararby sheep, Tripali, Libyan
Arab Republic, Mip, Agric., 22 pp. (Anim, Breed. Abst. 42,2173).

Necinennaja, T.N. (1966} Age variability of wool characters of Askanian Fine-wooled sheep
Ovtsevadsivg, Kiev, 2, 16, (A, Breed, Abse. 36, 2670).

Ozean, H. ( 1970) Studies on seme important morphological and wool characters of Kivircik
sheep at Tanli State Farm.  Ankarg Untversitesi Veteriner Faluit ozi Dergisil7, 467. (Anim,
Breed. Abst, 41, 3095),

Oznacar, K. ( 1971}  Studies on the wool characters of lle-de France x White Karaman, Lalahas
Zootek, Arast. Ens. Derg. 11, 56. (Anim. Breed. Abst, 40, 3210).

Egypt. 1. Anim. Prod. 22 No. 1 (1982)



70 G.M. ASHMAWY AND W.A. AL-AZZAWIL

———(1973). Possibilities of selection based on wool characters in Karacabey-Kivircik
sheep. Lalahan Zootekni Arastirma Enstitusu Dergisi (1973), 13 (1-2) 3. (Anim.
Breed, Abst 42, 2175).

Papkov, S.L. (1964) Breeds of sheep producing wool for the carpet industry. Trudy Vset
Sel’Khov, Inst. Zaochn. Obrazov. 17, 98. (Anim. Bered. Abst. 36, 1420).

Ragab, M.T. Asker, A.A. and Ghoneim, K (1956) Effect of crossing two breeds of Egyptian
sheep on wool characteristics. Emp. J. Exp. Agric. 24, 307.

Ragab, M.T. and Ghoneim, K.E.(1961) Wool characteristics of Barki sheep. J. Auirm. Prod
U.A.R. 1, 23.

Rao, 8.5., Mahal, G.S. and Kumar, S. (1960) A study of relationship between skin thickness,
firbe thickness and medullation in fleece of Bikaneri sheep, Indian J. Vet. Sci. 30, 159.

Roberts, N.F. and Dunlop, A.A. (1957) Relations between crimp and fineness in  Australian
Merino. Awusi. J. Agric. Res. 8, 524.

Seondy, A.M., Ghanem, Y.S. and Ghoneim, K.E. (1969) Effect of crossing Merino with
Barki sheep on some wool characteristics. TI. Grease fleece weight, fibre diameter,
crimps, density and fibre type ratio. I, Anim. Prod. U.A.R. 9,299,

Sliwa, Z., Kozal, E. and Nowak, A. (1975) Level of wool production in Polish Merino weat-
hers. Reeznife  Naukowe Zootechniki 2, 57, (Anim. Breed. Abst, 48, 5212).

Snedecor, G.W. and Cochran, W.G. (1973) “Statistical Methods” 6 th Ed., lowa State Univ.
Press, Ames, lowa, U.S.A.

Tapil®Skii, I., Babadaeva, L.M., Pereplitsina, N.S. and Usarov, M.M. (1974) Wool quality
of Akhangaran Mutton-wool breed in the course of its development. Trudy Zhivot-
novodstva No. 20, 174, (Anim. Breed, Abts, 43, 45501).

Tekes. MLA. (1973) Wool characters in Awassi X White Karaman crossbreeds. FLalahan
Zootekni Arastirma Fnstiturn Dergisi 13, 34, (Anim. Breed. Abst. 42, 2180},

Togay, C., Utkanlar, N, Imaryuz, F. and Orkiz, M. (1961) A study of some wool characters
and body measurement of Daglic sheep of Ciftelor stock farm. Lalahan Zootek Arast.
Enst Derg 1, 54, (Anim. Breed, Abst., 31, 1229).



FLEECE CHARACTERISTICS IN IRAQI SHEEP, 11, 71

é‘L:é%J;di PULYt 4 st ailas g dislia davlyn

Jg=b ¢ 7 declipi WAL Sl € WSLINY dkE ¢
« ALY

SN AN e s ¢ galate sgna o e

st = Sl leale — ey L7

Sl = ) e dasle _ dergyn e,

t.m‘)l;l'l:‘,h &.JJ(Q.--E..\J_»-JIJ-(L.;JT) s _!ﬂa'u.-_;a
B Bl el GLJY) M e (Lilsaay LA oWy ¢ i )
© AL W G g, Lsliall GLIW

wdss Taad 45 s Y el ciate ca o olie eds]
f-‘rl-...;..'lc..v'l!'°‘_,sl-1..u74,-d'€‘\' fLm;ia_-.;W.‘ﬁleia_.a'tz
o G uth Fovar . o, 0l AT B veve ) G g,
ot vy Guy sty T S oty a0 ple e Gty

CatlAlt gl Al e ¢ eyse WoNE O K

¢ sy e S Sl Ga anl @lie il ais wbir
U et eldl Ghyat of e g o, . G @l e s,
Slael pe S 5 sty 2 IS OV VT S 1 & e E Wrla
o evlsaly

Sadaa 8Ty U Juby el T LRV S | R
pald OO Lal o Zetawn SLIWM s Je ot by ¢ ANs0N
Ol b e L g Fay

Loty L, gl sl bae Sy JUBT e s,
L4ﬂ}L‘ l_‘.a.’"‘ N L_;IJ.{” EL-JJI SUIT N BO L-'u{ Lo L_?T-L.:-Jl)

¢ oelsie ol e e

Estua B Eadlx Lo 0 S xb RES IR ]| Jusdl elay 45y

A 1 YR - T O i QLY Wl i & Tazall
CALN ST ol & LIl elr e LI R L - M) st
Lo JU 65 dglae & gy e P A 1 L S Ty < VI
Sl 3 D sies G55 aams pie Ll Taal o BT . Gl 3
el R E E TRR I P Y A S T )

© Gilzdt Lle )y

Egypi. ]. Anim. Prod. 22, No. 1 (1982)



