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Table 1- Average and standard deviation of cashmere diameter different nutritional levels

Nutrition Level March May Jun August Juley September
0.7M 15.672+0.90 16.23%+0.93 17.79*+0.59 17.42?+0.85 16.15°#1.25 16.36°%+1.70

M 16.30°+1.47 17.00°+0.73 17.62**+0.83 18.01°+0.70 17.41°+1.26  17.9°+1.10

1.4M 16.01°+1.41 16.60°+1.22 18.00**+0.76 18.09°+0.83 17.87°+0.91 17.86°+0.86
1.8M 17.20°+0.77 17.52°+0.52 18.05*"+0.74 18.33°+0.81 18.36°+0.93 18.00°+1.35

Different alphabetical letters in each row show significant difference about P<0.05.
In each row (*) shows significant differences in compare of previous month P<0.05.

lags g by glags o o9 ylane Syl g (aSilie -V gua

Table2-Average and standard deviation of cashmere diameter in one and 2 years old goat

Time February March April May Jun Juley August  September
Nutrition level

One year 16.42+1.22 17.42+1.49  16.32+1.17  16.70+0.93 17.67*£0.78  17.55+0.83  17.07+125  17.16+1.12
Two years 28.033.33 29.54+4.33 16.27+1.36  16.97+1.40 18.16*+0.62 18.38+0.59  17.95+1.06  17.91+1.43

In each row (*) shows significant differences in compare of previous month P<0.05.
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Table 3- Effect of nutritional level on fiber growth rate (g/120 cm on 28 days)

Time March May Jun August Juley September
Nutrition Level

™ 0.65+0.15 1.18+0.38 1.77+0.36 1.35+0.29 1.07+0.26 0.75+0.27
M 0.8+£0.34 0.92+0.45  1.48+0.35 1.40+0.21 1.45+0.26 1.23+0.20
1.4M 0.7£0.21 1.45+0.11 1.75+0.09 1.72+0.20 1.63+0.20 1.27+£0.24
1.8M 0.82+0.30 1.32+0.63 1.57+0.29 1.45+0.20 1.55+0.25 1.10+0.25
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Table 4- Average and standard deviation of fiber growth rate (g/120cm on 28 days) in one and two years old

Time March May August Juley September
Age

One year 0.85£0.30  1.39+0.37  1.42+0.25 1.68+0.39 1.2740.5 0.85+0.36
Two year 0.63+0.34 1.17+0.62 1.6+0.43 1.54+0.27 1.46+0.32 1.9+0.34
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Table 5- Average and standard deviation of secondary follicular activity percentage between different nutritional

Time March May Ieve]]sun August Juley September
Nutrition Level

0.7M 85+13 87+13* 94+9* 98+8 98 +3* 99+4
M 84+15* 89+12* 93+7 * 98+7* 99+9 96+5
1.4M 86+17 89+15* 95+8* 96+8 99+7 98+5
1.8M 8319 88+11* 95+6* 97+5 98+7 99+6

In each row (*) shows significant differences in compare of previous month P<0.05.
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Table 6-Average and standard deviation of secondary follicular activity percentage in one and two years old

goats
Time March May Jun August Jul September
One year 85+13 87+11* 94+7* 9516 97+7 9745
Two year 84+14 86+13* *94+9 98+8* 9918 9945

In each row (*) shows significant differences in compare of previous month P<0.05.

olds Glatas 51 A olaliS 358 Lokl A
o3 51 Sl 4l 5 sl Gl Sul g (oS sal
wl 5 I3l ase ol say liEdlge (Sl ared
G Boae 5 Oluld) @ paly o eSS L
S 09 sedS Wl aS sud suly i pesse
o IS (SB35 Jelse b3 Y senl i alal
S5 50 (V430 0 5 o8 VTV alls Jas
Ousl el MR pedS glad (3EsS
ok 5l laall (uSe st LD L A5 slelese
st LA & Ylaal «€ wl sl Lis ,uadS wii,
sl 89 g3 ladllas Sl 5ol 5 &S slads )

09 g el uilyea S el sud sl
(WYY (oadln)a s (uus 5 b sl 3 o saediS (slalss
ca e Olnbell (pl Hu Hae SHsA Hlale il
OLSes 5 a add gl PsedS Hlle Gl

o 680 iyms alh g5 Gl L (1440)

T O S8 5 saadS sl Ol o 4SS (Shmis
Gl 5aadS S 5o s se oA LBl 5 o iy
Shsa Olose onds S a0 LB G abla wa 5 1,
case YL ol 4 (oleS ma 55 5 8L
Boad QB3 (pds W gd (oo (sl B nadS H3 il
oSl e 3l Glale g 4 4S U gLl
o2adS L 3 aS oy Glas il e alad) sad
o Ol Jaadl S (Fouas ShHsa Hlie 4 o
Ay

50 2 @53 ol e B (A 5l Ll b
Adiy 5 g0 Ady Om e dlge (Gub awd s el
el (53550 O assae sleels ol ds jaals
Iy i ulge Jla Cae 5o (g alad o a5 (5 538
O$8 3 B oo J seadS wdy sl a3
(VaAS



WAA Lo /¥ 0jleds YA uls / old pole (gl g}y &y il

oS wwdly Y

@l wlie € wl dudls Jag) 1) w8l cld Sl
Sl sSal58 e iShaa (Jslie Lol a1, slads
Sl SAl B Sl salsl 5 bl (glads o 4 56
5 s 9 VAAE LlKea 5 Jh)) ol sad (5518
(Va0 ol Ko

pae b Ghseld 50 S 50 e sal 5 iy 5
O O Sl (a5, posd g ady ess0 G cullad
LB sl Sl 8 cullad pos ol o0 sualiie
a3 gt S aas o plas Qalise lasly o
Gosk & ols v cnllad ple)y e Sl 51 guly)
saiSad 55 sled Sl cudlas laslss 5 A Ho S
5 0Ll o) Jle 31 sle V4 semato Sl juaiiS
cullad Gloy e Soa (Asiss s al (Guly AT
5 pale ganl) s oo sle A 4 5 e 5 SYb
9 Os=S . (VAAY LKas 5 SO VYV ), Kaa
@il Ll 51 a8 wusl e wilh el Ho (VARY) l,Keas
S ez, b Al Bosss LS s cullad (ulis
cnllas 4 waly Llas (VAAY)  ola s O seupdia Lo
slads oo Jlu sleale SSI b o (0l (55
dasly gosiee wullad (ley 5 Wl oo ) HuedS
6588 gal) I HadS Sl ad; Ole) b guly)
O a9 Ol (VA LS R S IYVE
realie Cisme Boprd JSuss cullad da Gua sy
sads @bl sy ) Geom oo SBL a6l
Oley Sl wsms b (VA0 Sl S 5 ) o
el o slite WBBAL Lo 5o JsSls cullas
plasl padidie Gl o Lo LT an L G305 s
Bl glads Jie Laals SLa 5 s00sS (e
o9 s s Sos slaalss 5 5 (SYsk 30T dla s
wael il 4 530 sled Sls8 cullad cae 4a
gobes o8 Jd Lab Gld Sl wese
o140 hacs 535 o aal 4S ol olas 4aas el
s o Jlad gl sl Sl slaxd (aalS sl
b LS Lo (SIP)edy) 4 4l slad sSil s s

s b Wbl o 5aedS sl s slad sy
o2 e wlgs Galndl e, slads 5oy s, sls
ADF s, 587 slajs «S ae,y oo obS 0 .ol sualie
O3 s 5 S o pnd SuadS slads B S 1
9 CoslS) Ry oo s padse (nl G 1) S se a5
(VAAY s

(38a3 plye Do giiwnl e sale lays ) salaid
oo o Bl adns (JSiss cullad s IS
S SlEEa3,0 o geh aalyd s b 5 el 3
doa 5 Oloas Boad s cursy S sad aplas
ol IS0 S w5 Al g Sl

(V420 Sl Ko 5wy 5 VARY GlSea 5 G 5esy)
S ol 5) et sule slads 5o GLI wd, s sa
o 5l s sla 4 abie) cand o sl el Bla 0
sl $iyeatS S @ily us ) sad LS sole
S oslan sl e Jola Lidls sole gla b
(w0 ¥ s gaa) adls sla o8 5 £ L wis o
wlolid olegdge (plply was oSS,
o sl puwia slads Ho adSsedS Sluossed
Judyl (S3edenad Alide Jelse ol )
SlEEs enslsll las  aend 5 el
el Hlo eA 5

olallle pla wlde (pus ol 59wl Gl Sl 8
o dTeee ShlSan 5 sl 5 V490l Joust alasl
OB oy ws callad SiSlaa ol (Ll 5 sl
B sk so 4l Gl Sl callad a, e
S 5 LW Rl0 5aadS st  slads 4 o
slad oo Ko osbe € .nal s s 8 (SYb
callad lewl ST b ol i) HredS suiCudl s
wild Suly Jead 0LL o 5 el w0 sled Sl g8
5 SYsb cullad an ool (A1 slads sk (e
L sSal 98 callad s yo Ll ST 51 s 5 s
OolSar 5 GosK WS ol Gl a sl
cullad SiSlaa 2,0 Wil s slass 5a(VA4Y)



VY

sl S 5 Bl Slusgas (5o p o g 435 gl

R R L
@y 4yadS Gl wdy s S Sl Bl sl
Jolse ol cals @i S L8 oluld oy
So) ey (ool 4 dans eSS g5 Uy sl
(VAAY Wl 5

Shsa oulsa ulias 51 A shs bl b
055 WS g padS sniSul s sl o Ll
ofe ol By SIS G g aile SYL say
Shoa gha Gun Yo 5 3L S gads Jaal
OF & oo sualiie naldS glad 5o (Bras
50 O Sl 5 Blal S s Glps sl
a5 51 A oo ool S jueal L) s
Guldl Cage sd) OOy ol 4S sud sualie
oase 3 (s ES el 5y SN ks (Sl
©liis 1) 5 oS el Wy san S Lo Sluis
~oam g5 Ol (VYA @il) ol a0 gal 15888 Ji
O YL sus Dlassan GA0mk cad Gl La
OB OV (somadS slad Bl pss (ol o (B ae SIHsa
s e 4 O 558 (sl

oial¥) sl 4 a8 5adS G5 Gl ke 4
o 9,8 saliieal & saalli 5 ol S oo (b yemn S35
sl o saedS golall slie s Jowlly <
Ssae Ol 5 s wbs sl ale 4 A,
(VWA 2l col 333 s 85 51adS w5

Glass gl (3aiad ol o GlabelT use slads el
3 Chossg Sl STV Jle,s S dug S,
0 ol Glaed 5o Gl (S5 s el
sufaiily oldigy cald SlEdas 5 (55se] ol
o9 oY 5 (Ko g sl JEBI 5508 55slaS
shal Obse S mola Lo Gl slads Ghosse s
o9 sud a8 el oS el Gl (Gle S Gliwl) Ll
BV ISR R Y-SR TS BV M PN PR R or P |

pomre sl i sal b Sos oole 4 Sodls aal s

€ el s CANY AVY/ AL Al so 5o 5 VYAY
AgVdlan) aiila aals g5ls Sae o las

(PIS) w5l « wly) sl Sds cond 555 cna
oo oad aladl clalllae sl wline (ha 3y (ol Lo
Lol oo or ol Sas oolie 4 S8l 5
LSl i 59 5a85 ca ge 558 palll Hu A
NCV PRV-AR I P R TR WAL

SLI s, 5 b glos G ole (Shenas s
Sy g sheae dolse Gu sl sa GLAS HaedS
(VA0 Glie Ko g wy) ool sad dGuasls (L)
cullad el Glplias) 5o S sl (5,18
Lo sloa b (plagloue) 51 iS4 50 sled Sulsd
buns slos dS st 483 S oty ol b o) Sieode
w2l DS 580 4 55 (sl Sl 98 cullad (55 5

029 Gso » 2lae Alide gla sy SIS e
32 b yame 45 cucal 53,8 s |y b Onl ysadS
DI aedS w8 sas 8 oIS aa D) i
ad 5ol aa ) waas s (VA LSS K)
o o 4 (VAL gisss s Obl) wasee nalS | p]
S ol ) saae Glia uadS L S oS u
oS sk i3 (s 9S00 LI L85 550 as
el 438,55 513 bl asse cBu

A 5 g Oled 550 o2 oS Ledia 5y 51 (gulans o
wad aladl BLI (a5, S 5wl g OB ad,
ol sl cul HaadS W gy o S8 LIS ol
redSolE mhuis (VAV)OLKas 5 b Ko
9o M3 3l 5 ea S s 1) ad Ay Jeboo
cdly) Wl ety Jalas 1 seadS (i, oSl s
ATV

S 4l Hlell ol sy 3l gleae SbIA s o
xS wd oS80 Jelge (pnn ) U8 S
- o IS 15 ) s le s oS Lolge il Sl
by LA ya s dsmse g5 Bsd plalis Wi

S absiye Jolse 5 BLI G, 5 b, ST sl Sl



WAA Lo /¥ 0jleds YA uls / old pole (gl g}y &y il

oS wwdly, ¥

@aladl Lol s se sradS adl 5 SIS ) (s s
5 osldie 3blis wan s el gl 5o .,8 518
o9 oS Sl slad s pebise Gk S (ol
a5 o aalsd seune a8 sad @l S LS
oblels S glgels O e Lo dduar ala
ias o JSET o slas ) (B olaalydl ol
Lol gobadsl (35,0 sl Ll ol «
Olsiee Ll Gal O (o b someiiS slady 3l
sde wgad LaT Jgaane ol wls U1y ol laely
32 b s 58 sledle SIS 4 bgsye sladia (nl

el (s BB 58 sedS

Sod olasbodl bl aulsl o sad S S

I OIRY.\ PEQu| SV VPPN P B X)
9 son o Y Jels B G s b Kok w
sl il s S 288 4aD ) i ol
GOl awe 50 G slay el Ghge S pola
lspiS 5o oladlhs opd Al edS g
S aasge Gl Kpel g il Ll i) Wbl
Sl B smeus e 3blie 5o Ced S L HuedS
G e aalll 4 aa 5 L S (VAL 5555580 5 O3)
ans Jal e a0 s DI 590 KA 368 4ol 5508
— oS5 aS) s A sl Suwl (oo

FRE 9 A58 el a3 Ll jo a8l Gy ye 1) LA S yraddS Yol g ybS dwslie -V Jgua
Table 7-Comparison of diameter and length of cashmere in Raeini goat reared in Kerman and Tabriz provinces

Region
Quality

Diameter of cashmere (U)

Length of cashmere (cm)

Tabriz

6.53+1.10

Kerman

17.35£0.66 19.79+0.1

6.03+0.08

Baft Sharebabak Yazd Nadoshan
14.63 15.48 15.92 17.43
4.71 4.46 4.43 5.04
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Table 8- Comparison of average and standard deviation of diameter of cashmere (micron) between female goats
of Tabriz and Baft

Baft Raeini goat

Tabriz Raeini goat

One Year Two Year One Year Two Year

March 17.24+1.85 19.19+2.16 16.32+1.17 16.27+1.36

May 18.92+3.12 20.42+1.67 16.70+0.93 16.97+1.04

Jun 20.67+1.96 22.71+£1.57 17.67+0.78 18.16+0.62

August 19.90+2.37 22.47+£1.57 17.55+0.83 18.38+0.59
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Introduction: Cashmere is a very fine fiber that is produced by secondary hair follicles in cashmere
goat. Based on American test and material association description, cashmere is fine fiber in Asian
Indian goat hair follicles with diameter lower than 30 microns. Cashmere is growing as “under
coat” in cold season and it shedds during the time from late winter until early spring. It is estimated
that 68 goat breeds produce cashmere fibers in the world. Cashmere goats are originated from Asia.
The important countries that can produce a large amount of cashmere are China, Mongolia, Iran,
Turkey, and India. Total production of cashmere is estimated to be 5mt. During the last decades,
due to the economic importance of cashmere, USA, Australia, and NewZealand joined to the
cashmere producing countries. Many researchers reported that cold climate is suitable for
production of quality cashmere. In this research, effects of nutrition and age on histological
characteristics of Raeini Cashmere goat were studied in Tabriz, East Azerbaijan.

Material and methods: For this research, 24 female Raeini cashmere goats were selected. The
goats were selected from Baft Raeini cashmere goat breeding and husbandry station. Goats were fed
individually and were treated for 8 months of study based on feeding levels (Maintenance, 0.7 M,
1.4 M, and 1.8M) and age (6 months and 18 months) on fleece growth. The trial was conducted at
the khalat-Pushan Research Station, University of Tabriz. The goats allocated to four feeding levels:
M (goats fed to maintain live weight, 0.7M (goats fed to lose 3Kg live weight from February to
September), 1.4M, and 1.8M (goats fed to gain live weight). Patches of fleece from defined areas
were repeatedly shorn at 4 weekly intervals from the right mid side of each goat. For follicle study,
in the fist, 120cm? of left side of animals was marked firstly; then, these region fibers shaved by
electrical shaver. Shaving was repeated monthly (for four weeks). Skin biopsy was taken monthly
from left mid side of skin of abdomen. samples were fixed in 10% formalin. Paraffinized block
were prepared and then, they are sectioned as serial section in 8-micron thickness. Histological
sections were stained by sak pic method (reference ????). Results were analyzed by analyses
variance and paired t-test.

Results and discussion: This research results, showed that there was no significant effect of
feeding level or age on weight of cashmere and hair per area, secondary follicle activity, cashmere
length, and yield (P<0.05). Fleece and live weight for young goats were significantly less than that
of old goats (P<0.05). Result were appeared that mean cashmere diameters of patch shorn in
September of goats fed M, 1.4M and 1.8M were significantly greater than that of goats fed 0.7M
(P<0.05). In group feeding more than maintenance requirements, results indicated no increase in
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cashmere production. Average fiber diameter of cashmere in June was higher than in May. Results
of this research indicated that there are not any significant differences between different levels of
feeding and age on fiber growth rate (P<0.05). The highest fiber production and the maximum mean
of fiber growth rates (1.64 and 1.48 g/120cm? / 28 days) were observed in June and July. Secondary
to primary follicle ratio of all goats was 12.60. Study of secondary follicles ratio showed that
different levels of feeding cannot reduce number of secondary follicles. Many researchers reported
that increase in feeding levels to over maintenance rate cannot increase cashmere growth rate. This
research results confirmed by previous studies. it was reported that feeding limitation can reduce
diameter of cashmere, but there is not any increasable effect during over maintenance feeding and
an increase in dietary protein. This research indicated that cashmere diameter was more in two-
years old goat than one-year old goat cashmere diameter. These results were similar with reports
of Klor et al. (1993), Rafat (1997), and Salehi (1997). Increase in diameter of wool fibers with
increasing in the age of animals was reported in sheep and goat. In other studies, it is shown that
effect of age on diameter of Norway cashmere goats was significant (P<0.05). Results of our
research show that diameter of cashmere in Raeini goats increases at June. Similar results are
illustrated in Kerman (with the same age and sex). The weight of produced fibers / body surface
was the same in four feeding treatment groups, but diameter of cashmere was different. Numbers of
secondary follicles increased in April. Minimum weight of fibers was observed in April in all of
the treatments, which may be because of low activity of follicles in this month. Variation of
cashmere diameter and cashmere growth rate can explain differences in total cashmere production.
Changes of feeding level from under maintenance to high levels cause increase in cashmere
diameter. This study appeared that diameter of cashmere fibers can have reaction to feeding rate.
Accordingly, energy has important effect on growth of hair and cashmere. The animals with low
energy diet produce low amount of cashmere, Other researchers have opposite idea. According to
their statement, there are not any difference in partition for nutrient between primary and secondary
follicles. This research result showed that increase feeding cannot increase cashmere production. Jia
et al (1995) reported that increase of diet net protein has not any important effect on cashmere goats
production in Spain. In other study using unpregnant goat it has been indicated follicular activity
and fiber growth is not under influence of pregnancy and milking. However, some researches
showed that reproduction condition of animal, as pregnancy and milking, has effect on cashmere
fiber growth.

Conclusion: Generally, results of this study showed Raeini cashmere goats in East — Azarbayjan
climate did not show any fundamental changes in diameter and length of cashmere in comparison
with Raeini cashmere goats which reared in Kerman province.
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