
Oll(leriill'fJUOrl Journal of rctni/lflf.'J Sl·icurc and .-lnimal 
lndustn;. r olumc I, .ruud,1·r '2. l ~J:1=3. 

A Study of Wool from Merino Stud Rams. 

B.'' \ '. HON.\JA~ , .Jl.:-)e., f.lbeev and \\'ool Researth Ofliccr, Urool­
fouteiu N<·hool of A.g-ricuHme, llirltlt>llntt'g-, ('ape 
ProYint·e, <11111 

P. ~. HOTllA . .JI.Nr·., He-.Pnrr·h A-.,.i .. tant, Hho<le, l'niwr--ily 
( 'ullege, (:hah:unslo\\ 11. 

INTRODUCTION. 
Tu}; wool chamderi;;tir:s of .Jierino stud rams arc o~ ,;ig:uincau<·<' lo the 
,;heep and \\'ool i tHiusl1y of i he l.'nion, ,.,inee it is the progt'll~ of these 
1'<11US thnl influ(>n<·e lhP flock LrrPder',., \\'OOI (•lipi;. rt is, lherdol'(~, of 
impoda tH'<' to lhr "·oobnan to haY!' au iutim:de lm<J\Y]rdgP of I lw \\'(lol 

produ('(•d hy ~ilucl r::urts, an<l a sind~· ('Oli('<'J'IIJ I1g: thes<' \\'Ools ltns hN'II 
made. 

Leading- hr!'eden in the L'mon "PI'!' ;~ppi'Onl'hed fot· " ·ool ;.amplcs 
from lh!'ir .\lerino -dud sir!'-.. aurl tlw <·olledion tin"' ohtainPd is 
repn'"<'llhtli,·e of -.tud n.tm..; in \1'1' in IH=H. 'l'b<• material j, {ll' parti­
cular \'alue in that lhe ltistot·y of th<• ,tu<b. peclif.!l't't'' an<l lm~r·cling­
pPrforman<·e-. of tlu• '>bt>ep <·onef'J'IINI h;n·,•. Ill mo..;t c·a'~''• ht'en 
suppl i('(l. .\I thoug-h this pnpe1 dot>' not <·mbider the wcl<lh front a 
genet it· point of Yiew. it is ittlt•ncl<•rl u" a preliminary to a mot·c 
e:x,tf'u~iYP slurly of wu{)ls fr(lm :1 hrr<•ding aspect. The invest ig-alion 
seeks to <•stahlislt fads of n funrlanwntal nature aud g ives a wool 
analysis l' t·om the 11oint <JI viell' ol' ('l'ituping, fibre thickness, ancl 
dPgJ·r>e~ of' Ya riability. 

NATURE OF MATERIAL. 
\\Tool sample.; from 1:2=3 Rlucl ram,.:; w(•re nnal:vsed. Thes!' c·ompri..;e 

ma t<>rial from -lO leading ;dud hrPt>df' 1, and inchtde ma n:v wool,. from 
Yaluahlf' animals with notew<ll'th~· show tttHI "ale ring- re<·orrls. 'l'hc 
~ampl<'" wer<' mostl;'l· of tweh·e month,," g-t·owth an<l in l he tm·m of 
small staplt>s ntl hom the shoulder l't•g-ion. wool fl'(llli skin folds hPing­
aYoirled '"' far a:; po..;sihll' as it has ht'PII .;howu that fold:-. infiHPili'P 
\Yool <"h:trnderisti<·s (Bosman, H);~:n ( ') . Shoulder samplps m'n' lak!'n 
aR a hnsis fol' compari,;on, aR this clnsR of "·ool forms the lnrg-C'sl por­
tiQn of the fl ee<'C and sen·es ns ;m inclicatiou ()f the lmlk of Lh<' fll'ete. 
(Dnenlt>n and n<'n, 1931.) 

'I'h!' ~antpl e~ \\'en~ fairly uniform!~· gt·owtJ, although :;omf' ,.;bowed 
n ' 'arintiort in crimpi11g anrl fibn• thic·knt>"" along- the staplE', pn•sum­
ably du!' to <lift<'rential mdritiw tn•ahli<'Jtt (Probst. 192(;; Bosmnu 
and )JaJ'(~. Hl~!:}) e). Some sl1o"·e<l I hf' defed" often met with in the 
wool from rnms used for "en·icE'. aud known to th<> pradienl man as 
" sen·ic·(> hrt>akf'.. • · 

(') " lnflucnce of Skin Folds on l\f<:'rino W ool.''-Bosman, V. Heport 
in prepnratton. 

(') " l nfluc•nee of F eed on Merino " 'ool."- Bosm<tn. V. aud M:11'~, G. S. 
n eport in prl'paration. 



S'l'l' DY OF WOOL FRml '-\lER IXO lLUlS. 

WOOL ANALYSIS AND METHODS. 

The ''ool characteristics of crimping, fibt·e thicknt-s,.;, and thick­
ness variability form the bnsis of the study. Crimping was measured 
in one region oi the sample near the :;;kin end aud expre:-:sed as number 
or nimps per unit length. 

For the estimation of fibre thickness, the \vool grease was 
removed and small clippings taken throug-h the same region as for 
trimping. The wool fragments th us obtained were iutermingled in 
ether, mounted in Eupural and 500 fibres measured on a Zeiss Regener 
Micro-Camera, the unit <Jf measu rement being 2·5 microns. The 
frequency distribution of fibre thickness o£ each sample was thus 
obtained and the mean thickness, standard deviation and coefficient 
of Yariahilit? calculated. T he sampling- for fibre thiclmess and crimp­
ing differs slightly hom t he tHmal method employed in analysing 
wool~> for commercial p~urposes, in that in the latter, a mean of the 
whole length of the staple is obtainen (Ducnlen , 1!)29) . In the 
present investigation it was deemed uece~sary to co nfine measu reme nts 
o£ crimping, fibre thickness a nc.l fihre rlistrihu t .ion to o ne region only 
in order to el iminate regionnl differeuce:; that may he chte to influences 
of nutrition and service . 

' Vhen the whole length of the staple ("·here reg-ions Yary in 
thicknes:>) is considered . the fibre distribution is different from that 
ohtainecl when only one of these region,; is studied . 
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EXPERIMENTAL RESULTS. 
A..-R EsrLTS oF A:"'.\LYStS. 

TABLE l. 

Qual. Xo. l C'rimP" Qunl. ~0. 
on per on 

Thickm.·s.~. Tnt b. Crimp•. 
I 

90's 20-:H 90's 
iO's 14-1.3 (;6'" 

" 
12-I:l 61'~ .. 14- 1.3 66'" 

.. 14- ]1) .. 
,. 14-Hl 
., 10-11 60':< 

11)-19 80':< 
66's 12 1:~ 64'~ 

.. 12- 13 

" 
16-17 70'>~ 

,. 14- 1.) 66',; 

" 
12-1a ()4'11 

" 
16- 17 70'!1 
16-17 

64's 14-1i) 66'~ 

.. 14-lii 
s.t\~ .. 12- 1:3 

,. 16 1i 70'~ 

.. 14- l:i 66':; 
,. 14 Vi .. 
., 14-1:) .. 
.. 1415 .. 

i 
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I I C. of ,-, Stnnd. 
D· "· 

Per-
cent. 

I I 

0·863 ;)·1 
1·208 ll · i 
1·470 8·1 
I ·:HO (l -2 
l ·.i:W 8·3 
I ·007 .)· .) 

1·097 5 ·9 
1·071 5·7 
1· 15:3 6· J 
I ·562 8 ·0 
J ·228 6· :3 
I · :3:)6 7·0 
J ·401 7·2 
l ·ii2:3 7·7 
1·:367 6·9 
I ·277 6·4 
1·288 6· 1 
1·207 6·0 
1·248 6· 1 
1·492 6·9 
1·304 6·4 
1·134 5·5 
1·.344 7·.3 

I 
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TAULE 1-(contd. ) 

Sample. I 'fhicknc.ss I Qual. Xo. Crimp., Qual. . 
in J.L. I 

on p •r on 
Thickness. Inch. Crim 

I 

Xo. 

P"· 

Stand. 
C. of , .. 

DE'v. Per-
CP nt. 

37/ 2 I :W·95 ., 14-15 
6-i\ 19/ 2 20·95 ., 1:2- 13 

30/ 1 20·96 .. 16-17 70's 
26/ l 20·99 .. 16-17 

" 39/8 :21·05 
" 

J Z-13 6-f;, 
23/ 1 21·09 ,. 12- 13 .. 
32/ 2 21 ·09 

" 
J.l- 1.3 (j(f~ 

39/ 3 21· 1-l-
" 18- HJ SO's 

5/ 4 21·26 
" 

J.l- 1.3 66'14 
23/4 21·28 

60's 
14-l.j 

" 18/ 3 21·32 10- 11 60'~ 
4 1/ 7 21·44 

" 
12- 13 64'H 

44/7 21·48 
" 

16 17 70'H 
19/ 10 i!l · 53 

" 
14- 15 66'~ 

1·221 5·8 
1·.)04 7·2 
I·.J,)6 6·9 
1-;388 7·6 
I ·-135 6·8 
1· 17.) 5·6 
1·:382 6·6 
J ·204 1)·7 
1 ·463 6·9 
1·374 6·4 
I ·.i75 7·5 
1·486 6·9 
1·1194 7·4 
1·121 5·2 

9/ 1 21·54 
" 

12- 13 6-l '!i 
6/ 1 21 ·54 " 10-11 60'>< 

I·:WG 5·6 
1·694 7·!) 

:19/ 6 21·55 .. 14-Hi 66's 
3/ 2 21 ·58 

" 
16-17 70's 

41 / 1 :21·65 
" 12- 13 (W~ 

10/ 4 :21·70 
" 

14-Hi 66's 

1·609 7·5 
1·:197 6·5 
1·42:3 6·6 
I· 231 5·7 

39/ l 21·72 ,. 14-15 
2/ 4 :21·75 ,. 10 11 60'11 

10/ 3 21·75 ., 16- 17 iO's 

I ·686 7·8 
1·:302 6·0 
1·466 6·7 

2/ 3 21·83 .. 10 11 60';; 
'25j ;) 21·89 ,. 12- 13 6-1 's 

1-.333 7·0 
1·3<12 6·1 

19, 3 21·90 
" 

I J.-1.3 66's 
39/ 2 21·91 ., 12- 13 6-1 '!> 
23/ 2 22-CO ,. 8-H :>ll's 
39f .j :22·09 

" 
8- 9 

1·227 5·6 
1·631 7·4 
1·4:10 6·5 
1·465 6·6 

18/ 4 2:2·16 
" 

10-11 60't~ 
19/ 1 :22·22 ., 11- 15 66', 

1·6.36 7·5 
I ·331 6·1 

9/ 2 

I 
22·42 

" 
12- 13 6-I 's 

5/'2 :22·72 ,. 14-15 66':! 
4/ 3 22·72 .. 12- 13 64 'K 

39/ 7 22·73 
" 

H-15 66'R 

1·439 6·4 
J ·518 6·6 
1·985 8·7 
I ·.)24 6·7 

3f l :22·76 
" 

12- 13 64 '~ 
24/ 2 22·80 

" 
J 2- 13 ., 

6; 3 22·88 .. 12- 13 
" 39/ 4 22·89 

" 
10-11 oo·~ 

1. 727 7·6 
1·612 7· I 
1·329 5·8 
1·833 8·0 

1/5 22·91 
5S's 

10- J I 
G6'.~ 11/ 1 2:1·02 14-l.~ 

38/ 1 23·03 
" 

JC-11 60's 
34/ 1 23 ·08 

" 
12 13 64'H 

1·70:3 7·4 
1·472 6·4 
1·396 6·1 
J ·206 5·6 

:37/ 1 23 · 12 
" 

14- 11) 66's 
25/ 2 :.!:l· 16 

" 
14- 15 

6 i'•s 35/ l 23·18 
" 

12- l:l 

1·236 5·3 
I· 703 7·4 
1·.316 6·5 

:14/4 23·21 
" 

10- 11 60'>< 
12/ 4 23·27 

" 
12- 13 G-fH 

1·602 6·9 
.r -:!81 5·9 

:l4J 3 :23·41 
" 

] 2- I:l .. 
8J2 23·42 

" 
12- 13 

4/ 1 23·45 
" 

1<1- 1.3 66's 
24/ 6 23·.47 

" 
14- 15 

12/ 3 23·50 
" 

12- 13 64's 
33/ 3 23·56 

" 
8-9 58's 

1·7:37 7·5 
1·605 6·9 
1·611 6·9 
1·49:2 6·4 
1·5-19 6·6 
1·690 7·2 

15/2 23·57 ,. 14-15 66's 
2:Jj 8 2:1·58 .. I.J- IIi 

'1J2 23·63 .. I :?- 13 6-I's 

I· 701 7·2 
1·666 7·1 
J..3.J2 6·5 
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Sample. 

8/ 3 
41/ 3 
41/2 
41/5 
41/ .J. 
41 / 6 
33 4 
5/ 6 
4/ 2 

3-5/ 7 
3j:3 

14/ 2 
15/ 3 
15/ 5 

7/ 1 
l2 j 2 
18/ 1 
24/ 1 
5; -5 
3! 6 

26/ 2 
8/ 1 

3!)/ 10 
33/ 1 
34/ 5 
40/ 1 
24/ 3 
15/ 1 

1/ -l-
29/ 1 
25/ 3 
25/ 4 
34/ 2 
20/ 2 
M/ 8 
30/ 9 
20/ 1 
2.'>/ l 
28/ 1 

l f l 
33/ 2 
18/ 2 
3:3/ 5 

T.\liT.E 1- (contrl .) 

Thicknc.<:> Qual Xo. C•·imps 

in p.. on per 
Thicknc;;,;. 

I 
Inch. 

I 

23·64 ., 8- 1) 
23·68 ., 12- 13 
2:)·78 

" 12:-13 
23·71) 

" 
12:- 13 

23·8<1 .. S- 9 
23·!12 

" 8-9 
23·03 ., 10- 11 I 
2:Hl8 .. 12- 13 I 
23·9!) ., 10-11 
24·11 ., 10-11 
24·16 

" 
12- 13 

24·20 
" 

12- 13 
24·;l,'; 

" 
14-15 

24·:!0 
" 

14-1.5 
:N·40 

" 
J.t-15 

2·1·1.3 
" 

12:- 13 
24·.}1 ., 12- 13 
:.!4·.j2 

" 
12- 13 

24·60 ., 1l-l.j 
:.!-1·60 ., 12- 13 
24 ·(il ., 14-15 
24·6i> ., 12- 1:3 
24·6() ., 12 13 
24·72 ., 12- 13 
24·82 ., 1011 
24·!J1 

" 
12- 13 

24·!)4 
" 

8-!J 
2.'5·0!) ., 14-15 
2;)·18 .. 8- 1) 
2.)·:10 ,. 14-15 
2-i·-11 ., 12- 13 
2:)·43 ., 12-13 
25·65 •36's 12- 13 
:!!Hl5 ., 8- 9 
2:i·6il 

" 
6- 7 

2.i·68 .. 116- 17 
:!.i-~1 

" 
'12-13 

;!.)·87 , 12-13 
26·26 

" 
10-11 

:n·06 
" 

14-15 
:.!7·33 

" 
8-9 

2i·58 
" 

12- 13 
27·62 

" 
10-11 

fJual . Xo. 
on 

Cri 

.; 
6 
6 

:; 

6 

6 

() 

6 

(j 

6 
(j 

6 

(i 

6 
5 
6 
.; 
(j 

6 

;j 
.; 
7 
6 

6 
6 
5 
(j 

6 

O's 
6't! 
!f s 
rs 
O's 

B.- FlBR):; 
1rmcmo,;ss ANJ) CRDU!lNC. 

I 
Stand. C. of V 

De". 
P(•r. 
cent. 

l· n24 (;· ·1 
1·.328 6·.; 
1· 448 (l·l 
1 ·600 (l· 7 
1·868 7·8 
1·654 IHJ 
1·n08 6·:1 
l·ii3 7· I 
1·732 7·2 
1·647 (S·S 
l·i46 7·2 
1·305 ,)·6 
1·411 ii·8 
1·3:38 l3·5 
J·727 7· 1 
1 · 4:H :;-I) 
1·827 7·.) 
1·695 6·9 
1·.).)4 6-:J 
1·810 i·4 
1·451 .HJ 
1·423 :i·ll 
1·451 fi·O 
J · .')82 6·4 
1·748 7·0 
1·857 7·;') 
1·51)1 (;·4 
1·443 ,}• . 
I ·i9:3 i·l 
1·498 ,'i-!) 

1·486 .)·8 
1·528 H·O 
1·563 6·1 
1·9()8 7·8 
2·064 8·0 
1·621) O·:l 
1·942 7·!) 
1·742 6·7 
1·683 6·4 
1·667 6·2 
1·566 .)·7 
1·988 7·2 
2·094 7·6 

In Table 1 is given the fibre thickness, quality number, standard 
de'>iation, and coefficient o£ variability, as well as the crimps and 
quality numher on crimps of the samples. They are arranged in order 
of i ncreasing fibre th.ickness, and present a range of from 1()·9Gp to 
27·62p, i.e. from 90's to 56's, which includes pradically all the 
:M:erino qnnlities, as '"ell as a few coarse•· one~. A similar res11lt is 
obtained when quality mnnher <) ll crimps is compared . The rauge is 
from 20-21 per inch (a 90's) to H-7 (a 56's) . '!'he proportions in which 
the qualities occur ooth on fibre thickness :mel ())l trimping in 'rable 
1 are summarised in Table 2. 
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DISTRTnUTIO:r< OF QUAL~Tlf NUMBJ:::R Drs:rniBUTION OF QuALITY Nu~rBJ:::R 
ON THICKNESS. ON C&IJ\IJ!ING. 

Thlckness Quality .Fr-e·· 

I 
Per· Crimp Quality .Fre. 

I 
Per-

Ran go. Number. quency. cent. Range. Numbor. quency. cent. 

16·2-17 ·0 90's 1 0·8 20-21 90's l 0·8 
17·0-17·9 80's 0 0 18-19 SO's 2 1·6 
17·9-18·9 70's 7 5·7 16-17 70's 10 8·1 
18·9-20·0 66's 7 5·7 14-15 66's 38 30·9 
20·0- 21·3 64's 18 14·6 12-13 64's 45 36·6 
21·3-23·0 60's 30 24·4 10-ll 6o·s 16 13·0 
23 ·0-25·5 58's 49 39·8 8-9 58's 10 8·1 
25·5-29·0 56's 11 8·9 6- 7 56's 1 0·8 

The range and assigned qualities based on crimps per inch and 
fibre thickness are those established !or South Ahican commert:ial 
wools (Duerden, 1929; Duerden and Bosman, 1929), ,,.here the authors 
describe an analysis of grease wools procured from experienced wool­
men and representative of the quality numbers recognised in wool 
buying practice . 1'he standard limits for fibre thickness aml for 
crimps per inch hnxe s[nce been used in the V\Tool Laboratory for 
comparing wools from ::\ferino experiments. The frequenc~· and per­
centage frequency for each quality are ;;hown in 'fabl~> 2. 

Of 123 wool samples analy,;ed 0 · 8 per cenL are 90's ou crimping; 
1·6 per cent. are 80's; 8·1 per cent. are 70's; 30·9 peJ· cent. are GG's; 
36·6 per cent. are 64's; 13·0 per cent. are GO's; 8·1 per cent. are 58.s; 
and 0 · 8 per cent. are 5G's. 'l'he largest percentage, namely, G · 75 per 
cent., of stud rams in the Uni<>n <tre 64-66's, or a medium quality on 
crimping (Schuurmnn, 1929). This method of estimating the c1unlity 
number ·Of wool is frequently made use of by Merino breeders and 
woolmen. 

In Table 2 is also given the frequency distribution of qualities 
as based on fibre thickness. In this ease 0 · 8 per cent. are 90's; 5 ·7 
per cent. are 70's; 5·7 per cent . are 66's; 14·6 per cent. are 64's; 24·4 
per cent. are GO's; 39·8 per cent. aJ:e 58's; and 8·9 pe1· <'ent. are 56'~. 
The largest proportion, i.e. G4 · 2 per cent. of the Union's stud rams 
are 58's and 60's when based on fibre thickness, nnd for commercial 
purposes "·ould be classed as strong wool.* 

It is thus shown that 67·5 pe1· cent. of stud ram wools are of a 
medium quality on crimps, while on fibre thickness 64 · 2 per <'ent. are 
a strong quality. 'rhese facts are expressed graphically in Figure 1, 
where curve A l'epresents the distribution of the qualities based on 
crimps and cun-e B the distribution of qualities on thickness . If 
there were agreement between the quality munber on crimps and that 
on thickness, the Modes o£ A and B would coincide. However, the 
Mode of A is at G4's and that of B at 58's, indicating that the larger 
percentage o£ the samples is 64's on crimping and 58's <>n fibre 
thickness. 

* The terms " fine " " medium " a.nd " strong " wool are employed as 
used in South Africa for grading Merino wool (Schumrnan, 1929). 
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A closer analysis of Table l is g·iYen in 'l'able 3, \Yhere a com­
parison is made bet"·een the t·elationship of the quality number 
on crimps and that on thickness. ('<olumns one and two indicate the 
quality numbers on crimps and on thickness l·especti,ely, while the 
third column gives the frequency. The fourth column indicates the 
relahol1Sbip beb·een the quality on thickness and that on crimps, 
'ra ble 3 is summarised as follows :-

TABLE 3. 

Quality on Quality on .l!requcucy. I Quality on Thickness in 
Crimps. Thickness. Relation to Quality on Crimps. 

90's 90's I ] Agreement. 
80's 70's l Coarser by I qua). 

" 
64's 1 ,, 

" 3 
" 70's 66's 3 " " 

1 
" 

" 
64's 3 

" " 
2 

" 
" 

60's 3 " " 
3 

" 
" 

56's 1 
" " 

4 " 66's 70's -l Finer by l 
" 

" 
66's 1 Agt·eement. 

" 
64's 10 Coarser by I <1ual. 

,, 60's 8 " " 
2 

" 
" 

58's 14 
" " 3 " 

" 
56's 1 " " 

4 " 64's 70's 1 !finer by 2 
" 

" 
66's 3 J ' II l 

" 
" 

64's 4 Agreement. 

" 
60'~ 10 Coarser by l qual. 

" 
58's 23 

" " 
2 

" 
" 

56's 4 
fi;~Cl' " 

3 " 60's 70's I by 3 " 
" 60s' 7 Agreement. 

" 
58's 6 Coarser by l qual. 

" 
56's 2 

" " 
2 

" 58's 60's 2 Finer by I 
" 

" 
58's 6 Agreement. 

" 
56's 2 Coarser by 1 qua.!. 

56's 56's 1 Agreement. 

1 or 0 · 8 per cent. of samples al'e finer on thickness than crimps 
indicate by 3 qual. 

1 or 0 · 8 per cent. o£ sam.ples are :finer on thickness than crimps 
indicate by 2 qual. 

9 or 7 · 3 per cent. of samples are :finer Oll thiclmess than crimps 
indicate by 1 qual. 

20 or 16 · 3 per cent. show agreement between quality on crimps 
and that on thickness. 

32 <ll' 2G·O per cent. of samp1es are coarser on thickness than 
crimps indicate by 1 q1.1.al. 

36 or 29 · 3 per cent. ot samples are coarser on thickness than 
crimps indicate by 2 qual. 

22 or 17 · 9 per cent. of samples are coarser on thickness than 
crimps indicate by 3 qual. 

22 or 1· 6 per eent. of. samples ate coarser ·on thickness than 
crimps indicate by 4 qual. 
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It is thus shmn1 tha t : 

8·H JH' t' <;t>nl. of the sampl<>s are finer in fibrP fbic kne;;s than 
the trimps indicatt'. 

lG.;j per t<'nt. show an a~rl'ement behn•t>n qua lit~· on t hiC'kncsli 
and quality on crimps. 

i-!·K are c·oar·;;er on fibrr thickness than the nimps iudie·ale. 

An ana lysis of comnwre·ial wool sample;;, whPrP stnudarcl I im i l.s 
for crimps nnd fih r·f' t.hie·kness WPrc esl;lblish€•d (Jhwnh'n ancl Hosma n , 
1929) showed that 15 per c·enl. of the saill}J ies ;Jn;d,,·,;pd were in <\gTee­
meut with the• slnnd:ni!;;;. In t hP present slud.\ wher·e tlwsP same 
standard" w('re taken as a ha~i-. and \\'Ool hom stud rams wa.; <·on­
siclered, tht>ll' is a l(j·:) per C't'IIL ag:reement, whilt' 14·8 pPr· e·Pnl. of 
the samples are coar"er on fihrt' lhirkne-.s than lht> e·rimps indieate . 
and ~·H Jlt'l' c·pnl. are fiuPr. 'l'hr:w {ads :nP of sig:nifi<·anc" to lite sltt'ep 
breeder and lo i h r woolnum, in that it is s hown that ralll·:-; wool in 
three cn;;es md. of four is c·o<tt 'I\Pl' in fibre thic·lowss I han the• crimp14 
iudic·nte. l u ollwr '"m·ds, \Yh(>n qual it,,- e:-;!imal ion is l•nsetl 011 nirnp:.;, 
an allo\\'anc·c• Rhonlel hE' nHHlP for a c·oa rst'l' fiht·c• t h ie·lwt>ss iu three 
c·ast"' on I of four. 

r ;g. l . 

C.- \' \ltl.\ll!Ll'JY. 

The nwan fihre thicktH'"' of a .. ample fonn.;; a ha-.i,.. lor da ...... ifying 
a ~\\'ool into ih qualit.\· unmhpt·. hut the IIH'<tll dot' ... not indic·al!' the 
dcgrN• of filli'C! ,·ariahilil.' whie·h j,.. influene·e<l hy the uumher of thid;:­
ncss dassc•s, fh<' rang-e of liH''<' ;tncl !hP fJ·c>quc•nc·y <li,..trihution. 

Tht> slal isti c·a l lr·c>almt>J1l ~~r fi lnc measut·rJJH•utH has ree·ein'd t hr 
at tenliou of ,.,,rious l'I'"C'an·h workC'J's, Jf<'ll'PlPr (l!J~fi). P mhst 
(192U) . Holwt·ts (19:{0). ~- (; . Harkt'r (1!):~1) sta{p.; tlwt: •· J I i-: not 
onl,\- tlw :IYPt'ag-e finene-:-. of a ._ample' and ih ln•qtH'IH:.'· clistrilmt ion. 
but also ib c·ueftic·it>nl of nwiatinu. e.xpressiug a" it clm•s the Yariatiou 
within tl11• -,tapir, that i-. of -.upreme importa11e·c•... Tlw eleg-r·N• of 
fihrt> Yariahilit,\' of wool is a f:u·lor of sig-uific·ant·e hom tlw wool 
llt anufadut·p r's point of Yit•\\'. 'L'o what extrnt fibt·<' .-nriahility of 
stud ram;, is ~)f i mpot'blltl'e from n g;eJ1etic nspC'd is <;( ill being· i nvesli­
g-ateel. K'\:]Jl'C'ssions of Y:niahi lity, namel.Y Standarcl Deviat ion ancl 
C'oeffit'it'llf of' YariabilitY, are u,.,t'ful wheu fihre uniformih· are 
studied . · · 

587 



S'ITIJ\ OF WOOJ. J'.RO:U lli:IUSO lU.:US. 

The Standard DeYiation hear,; a do~e relation,hip to the form or 
,hape of the distribution cune. It expre~se~ in ahsolute terms the 
clegrN• of :-.catter or dispersion of the Yariatt>,-. It also gi,·es an indica­
tion of fibre purity of any one sample and roughl.v three lime~ the 
'tandanl D eYiatioo on either side of the mean will inc·lude all the 

variates. 

Examples of thif'kne;;s distribution cun·es of rams' wools an: 
given in F igures 2, :3 and 4 . 

1"if.2 . 

I 

j 

F ig. 2 is the C\lrYC of sample :39 / 11 ancl shows a uuifot'lll distri· 
bution with a lo"· xt anchll'(l deviation of O·S(i:{. 'l'h c )fodf'. is l7·5/t 
with a frequency of :21(5, so that ·!!3 per cent. of the fihres me:umre 
17 ·GIL 'fbe thidmcss ranges from 12·!)/A to '2:)JA with (i class intenals, 
and n m ean of Hi· 9fit", :1 90';; wool. 

:Fig. ;J is tbe c:tllTe of sample :!. f l. 'l'h<' sl<ltl!l:nd dHiatiou is 
1 ·271. Tla• fibre tbic·kuess range,; from 1:!.·£'>/A tu :IO;t with 8 d:ls:; 
inter·Yals. and tlre 11:-tHle at 20·0,~ with a ff'equcncy of 180 or 2(i per 
cent. of fihres mea;<uring ~O·Op. The mean is 20·(l;~ft. n G4's wool. 

Fig. 4 is the cune of sample 18/ 1. whi1·b sho"s n more Y::triable 
distrihutiou with a f'tandanl de,-iation of l·R2i, and a range from 
12·.)/t to 42 · ,)Jl. T he lfode is at 2:-,.o,, with a lrequcut':". of l2i or 2.) 
per crnl. of' fibres of 25·0p . Tht> meau is at 24·.Jl , t, a :)W-; ,,ooJ. 
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'[]I(• ,.,jaudanl ueYiatiou of the J'allls' wool rangops fi'Olll 0·8(j:J to 
~·()fJ-l. Altlwug-h a u:-eful con:sblnl for Yariahilit.1, its utility for 
comJmraliYe purpo:-:e-: i,; l'E'stric·tell a)}(] wooh. of dill't•ring- mean thick­
lle:o.M'" sul'h as in Tahle 1 are abo eomparcd on a relatin• ba~i:-. by the 
coefiic·ient of Y:u·ialrilit.c a,; the lattPr expre,..~e~ lhl' ~tau<lard DeYia­
tion a:-. a pt>rcentag-e (Jt the menu. Th!> eo!'ffici<'nts of ,•ariability of 
ram,· "oolrauges f10rn ;)·l per ec•nl. to K·i' per l·enl. .\n aual,,·,i~ of 
tlw ll·e<!UNH·ie~ of the I'Oefticients of ,-,uiahility j, giYen in Table-!. 

Rani(C of Coefficient of 
Variability a" .Percent. 

5· 1-:l·!'i ................ . .. . •. .. . . 
fi·H-U·O . .....•.......... . .. . . .. . . 
U· l -11· .3 ......•. . ...... .. . . . • ..... 
li·ti-7·0 ......•.............•.... . 
7 · 1- 7·!'i .................... . ... . . 
7·H -S·O .............•.....•...... 
8· 1- 8·7 .. ... ............ . ... .. .. . 

T.\BLI•: ·L 

l?r<'qur·rwy. 

(I 

24 
:W 
2-1 
25 
l2 
3 

Pt•rN'n ta).(C 

Fr·ctlul'ncy. 

4·tl 
1!)·5 
2:!·0 
I!Hi 
20 .;{ 
!J·S 
:!·1 

'l'lw hu·ge:-l portion of thE.' Smtih .\fric·an _\J prino -..tucl sirl':s, 
n:UHPiy. ~:!·!-) per c·cmt. haYe wool ,,·hil'h rang-P-. hom .-,.0 pf'r c-ent. 
to 1-:-J JlN <·t>nt. a, regaJ·cl:- <'OPlfi<·ieni .,f Yariahility, .J.·V per <·ent. haYe 
n loweJ coellicit'nt of Y<\riability, umuel~ . fmlll .j· J 1wr r-t>ut. to:-,-;] 
]H'r <·t>IH. and are relati,el.v mm·p lmiform; whilP 1:!·2 per cent. are 
higher in this rPspect. namely, from 1·0 p!'r <'<'Ill. to K·i' pt>1· et'nt. 
:uul :n·E> mol'!' 'aria ble. 

.. 
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D.-CounEL.\TIO~. 

Correlations between "·ool att1·ibute~ are u-.t>lul to the pradical 
man as t·ondusions f'an often he formed hy a~~uming- relationships 
bt>fweeu c·h:ll"adt>ristics. The t"oeffi<·icnh of <.:()JTCiation in the pre:,ent 
stud~ are g'J"\"en in Table .:>. 

T.\ IJLE .-). 

-======7=======~=--

Fibre 
Thickness. 

Crimps 
p<'r Inch. 

l'tnnd. 
])('\'. 

('ocff. 
of Ynr. 

:Fibre Thickness I - ·.I:W :t: ·0-!1)8 -1 ·67i -:: · 03~7 ~ t ·O:W ~ ·OHOS 
Def. :\ef!. torr. Dcf. l'os. ('orr. :\o. Corr. 

-C-ri_m_l_ls_pe_ r-lt-lc-·h-l·---.4-2_6_±--·0-4-98--------~- · ~59U l:. ·05U7 ~--. 0218 ± ·06 I 
Dcf. Neg. Corr. :'{o. ('on·. No. Corr. 

Sttmd. Dev.... + ·Ui7 ± ·0327 
.Ocf. Pos. Corr. 

- ·Z?!Jn .J:: :?567 --~-+ ·O~i5!J 1: :0()71 
);o. C•H•. ~u. Cot r . 

HE>L\\et•n fihre thickness and erimps prr inch tlw n1lue of 
- 0·-1:26-;- O·O-l98 indicates a definite IH'gatiYP t·otTt>lation, alihO\tgh 
not n hig-h out>. 'f his wea11s that in gem•ral thE' IIIOI'<' tl'imps per inf'h 
there are the finer is the wool. 

As regards fibTe thickne;;q ancl standard <Je,·i:\tion. the <"ocfiicient 
of c·orrehttion of +0 -(j'ji ± ·0:~21 ~how-.. a clefinilt> po-.itiYt' c·ont>lation 
or, lh!.' coar-<t>J· the \YOol. the hig-her tlH' --tnndanl <leYiat ion. 

There is no clefinite conclation lwhn•en film• thit·bw"s aucl co-
eflkit>nt of nuiahilif\· a" lhP c·oefiit-i<'nt of t·mTPlation <>f 
+ · O:lO ± · 0(i08 indic·ates: 

L ikewise iltl;' <·oefiic·ieul of c·onE>la t ion 0 ·:?.)!Hi + 0 · ().)(ii l:el ween 
crimps per inr·h <1111l ;.;t;nHhllcl dcYiation in<lic:atc" no tlt•finitr c·o•rela­
tion. Between the standard dHiaticm and c·oc•llic·iPnt of variability 
t lw \'illtH' + 0 · ()(i.-,H ± () · OG7l shows no clrfi n i I<-' c·cn·J·<'Lt t inn. · 

DISCUSSION . 

A l!J:l t suney of wool hom sind •·ams in l lH' Cnion dt•Jnoustralecl 
I he r•xistcJH'P of a dominant type. ()u t·l'illtping·, (ii ·f1 per c·pnf. of 
tlw wools :we G4/(i(j',;, or a medium t[ua lity, ;~1111 hom <l show aml sale 
1·ing point of view lhis11err•entng-e \\'ould IH' l't'g:n·ch)d n~ mNlium 1rool. 
On fibre thit·knpss G-!·:? per c·enl . of thr run~:-; lwn' a 0K / Ii0',, wool m· 
a ,.i,·mtg- qu;tlit~·. 

] t i-; also ~howu that in t h1 el' t·:hes out of four rn m ·" wool is 
c·oa rspr in fibre tbic·kness than the crimp .. in<li<·utf•. This fac:t is 
'ndfitient reason for a<hisin)! the woo] fat·mpt• to '-'l'P<ll'ate "tud ram 
wool from hi ... general fleet·e lines. It i" nl-.o eYicl!'ul that wool from 
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stud rams requires different standnnls of trimping and fibre thickness 
from those established for commercial flock wools. }'rom the manu­
facturer's point o£ 'iew fibre thiclotess plays a more imporitmt role 
in spinning that do crimps as suvh; the wool huyer's valuation in 
respect of fine11ess being- ha:;ed mo•·e on fibre thiclmess thnu on 
crimpiug . 

The "h1d rams concerned in lbe studY are valuable animals from 
the owners' point of ,;e"· and are (·onseq~tently better cared for than 
flock hE'ep. It was suggested tJwt the fact could haYe infhtE'nc-ed 
their wool ('haracteristics, hut '' t·omparisou with certain \Yell-fed 
experimental ,;heep at Grootfontein >.lwwe!l that this wus not thP ease 
as the latter wools ag-reed "·ith the standards o£ commercial £\od\ wool. 

As regnrds c·onelation betwE'en filwe thicJmess and c·rimps per 
incl1, the coefficient of conelutio11 o£ - 0·42(5±0·049~ <dthotJgh 
definite is not. a hig-h one. This rE>lntion,hip is established on W()ols 
well-grow11 and hom shoulder reg io11s a way from Rkin folds. 'rhe 
corrE>lnlion does not appear so clE>finile when sampling- inc-ludes \TOols 
on skin folds (Reimers and Swart, 1929), Bosman, 1933) (') or 
drought,,· wools (Duerden, 1929; Duerden and Bosman, : HJ2H). 

Hultz and Paschal (1930) in " 'Yool studies with Uambouillet 
Sheep .. , found an insufficient correlation between rrimp and fibre 
thitkuf>,.;s to wanaut reliahilit:•• hPing- pluced on crimp a~ an indiea­
tion to fibl'e thickness. 

Duel'(len and Bosman (1929) found a sufficient agreement between 
crimp and ( h iekness <>f commercial .,,,ools well-grO\Yn t.a ken away from 
skin folds to wanant estimations for quality uumber being hMlf>d on 
crimps. From. the f<>regoing study it appears that ram wools con­
stitute an anomaly. 

'l'he South African wool clip which includes dr<>ughty wools. fold 
wool, ram "·ools and other t~·pes will onl~· sho'" agreement on crimps 
and fibre thickness to a limited degrPe, and the quality numhPr of the 
limitations will be treated on thE' mPrits of fibre thic-kne:=-s. Qualit,y 
number bnserl on fibre thickness hv hand and eve methods is more 
difficult to eRlimate than that bnsell on crimlls especially in thf> finer 
qualities, SO's ::mrl above, and there nt·e instances where wool buying 
firms hove resorted to bboralor~· methods for estimating fihre thick­
ness for lhe finer qualities. 

The nniahilih· or uniformih· of fibre distribution is abo a factor 
influencing the spinning of woof. The standard deYiation is'' usE'ful 
expreo;;sion for variahilih· . "'here the nnalvsis of all the nun's wool 
is ba~ed on .JOO fibres, the distribution Ctlr>e is Yaluable for indic·ating 
tl1c fihre seatter within the stnplt>. The standard cleYiations rnnge 
from the lowest lo the highest in harmony with an incren,;p in fibrE> 
thi<'lme:s" front the fine;;t to t.hl' ronrsf>st ~''ool. 
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'l'he JargeHt numllet of fihres of one thic-knPss in any one sample 
was 218 out o£ 000 or 4-l per t·ent. The le<l:>t was 100 or 20 per ePnt. 
The largest portion of the sample::., uamel_y (j:J·8 pet· cent. lun·p a 
fi bt·e uniformity of 26 · :~o pt>r <"ent. The aYernge for fihrP uniform it_,. 
of stud nuns is npproximatel.\· :~0 per <·rut. lt is also of interest lhnl 
about 15 per erut. of stud I'HIIls in the Union haYe <1 fihre twiformii.y 
of -!0 per cen L 

The coeffic-ient of eonela tion of + 0 ·Gil+ · Q:32i hPtweeu t h i<·k­
ue:;s and ;.;talHlard deYiution shows n <lefinite ~orrt-Lation, inclieating 
that fine wools hu,·e gt'NltN· fib1•e uniformity within the staple than 
eoarse wook This facti:; al~o eYiclent in the fihre tlli<·knc:-;s stnll(lanls 
of Duerden (192!)) and of Dantzer and Roehri ch (1!)28), wber·e tl1e 
thiekneo<s limits for the <·oat·set' qualitiPs are ,,-ider than tho:::e for the 
finer wools. 

In an anai .Ysis of " l<'ihrc:> Lengths, 'L'hickness and (-lualiti es in a 
Sing-le Wool f-ltnple,'' (DuPr<lcn and Boslllau, l!:lal ), it was shown 
that .. a wool Yery variable in length will also he:> ,·cr·.v >ariable i11 
thil'knes;,, or a wool1miform in length will be uniform in thickness. 
In stri,ing for the unifcmnitv of the one. the breeder· will fend to 
nttain uniformity of thp othe;·, ., 

From the foregoing it nlso f<Jllows that fine wool ,.,.ill lH1 '' (' a 
highPl' pen·entag-e fibre unifor·mity- within the staph• than <'-Oarse wool, 
both as regard, fibre thic·kness nnd fihre length. ('omp:nisons base<l 
011 standard <lHiation should hP limited to within the different gradE's: 
fine wools with fine au<l <·oat·se wools "·ith coar:::e . 

The c-oE>ffi<·ient of Yariability expn•ssE'I' the slutHla l'Cl devint ion 
a" a percentage <Jf the me:ur thi<,knPss and 1s sl10wn to Yary from 
!}·] per cent. to !J·O per <·Pnt. This c·onstant is limitNl in its useful­
nc:>s~ for 1lt'rino wool as in itself it does not i1Hlic·atc:> the tlegrN' of 
S!'niter or the <lep;ree of filn·e un.ifol'lnit.'· within the :-.taple. It i:-;, 
tlwrefore, suggested to use hot h the standard clt'Y i uti-on and <·o­
pffi<-iPnt of vnriahilit:-.· as lH('asures o£ variability in wool studies. 

It will be of interest to wool pro<hu·ers to Jmow how far r,,('{;; 
established for Hhr<lrams tll't' sho"·ing themseh·es in tbe 'Lnion's wo<>l 
clips, as it is the stud n1mH that hree<l flock rams nu<L these iu tmn 
influence the <·ommel'C·ial l·lips. 'rhe stud rams of 1931 will ha\'e 
lnmhs suitahlP for use in 19:i!3, and tl)P progeny of tbe~e when 11sNl 
for flock improwment purposes can o11l~· reflect their charaderistics 
in the Union 's wool clip from 1934. 
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SUMMARY AND CONCLUSIONS. 

l. TlH:• 'Yool char n<:t!:'ristir·;, oF )fe,·iuo :-;tutl nuns are <Ot :-;igui­
fiea nce to the wool in<lm:tr,\· o£ the Union since the progeny o£ these 
rams influence the commercial wool clips. 

2 . The JlH'a lt fibre thickness of ,,·ools [rona stud raws ranges from 
16 · 9(ip to 27 · ()2p. . whi<·b indutles <111 the }lerino qualities £rom 90's to 
()O's, as \Yell as thE' t·oarsf'r ones {)f '>lfs and i'>G's . 

;J. 'l'lle hequencies <ll the t1uallties ha,.;etl ou tiln·e thicknf's;; intli ­
cnt.e that 0·8 pe1· (·ent. nre of !)f)'s <run li(v; ;j·j per <·eut.. ure 70's; 
6 · 'i pE>r cenL are (;(i's; H·G per N•nl. arE> fi-1-'s; 24·4 per <·ent. ate (){)'s; 
39·8 per cent. ur(> 58's : 8·9l)er ('ent. are l)(i's. Thus on fibre thickness, 
(i4 · 2 per 1·e nt. of the sllul rams are of l)l'\';; to GO's. whit'h woultl he 
reg·an ]ed t·ommerciall:--· as strong wool. 

4 . The eri.mps range hom 21 per iucb to (i per im·h, whi1:h l ike­
"'ise includes alJ the ~Ierino qua lities nn(l coarser ones of 58's to i)(j's. 
'l'he frequencie:-; ~how that: 0·8 per <·ent. are of HO's; 1 ·8 pE>r <·eut. 
arE' 80's; 8· 1 pe r <·enL are ill's; :W·9 per cent . are (;(i's; %·()pel' 
c·ent . are G4's; ]:3 pe1· ceni. a1·e (50's; 8 · 1 \)f'l' l'en1. <He 58's and 0·8 
pe1· t'<"ll t. <He ;)()' s . On (·rimping, there fore, !i7 · 5 per <·ent. prochu·e 
qualities li4's to (i()'s, I'Ommert·wll.v 1·egarderl as a med iu111 wool. 

.). Hams' wool in three casE-'s onl of fom· is eonr:>er iu :fibJ·p Hlick­
ness than the crimp;; indicate. Thi:> resHlt is comparec1 wilh that 
o htn i IH'<l in the est a hl i shme1ll of stalllla]'(ls from commen· ial Hock 
wool where a 7f) pet t·ent. agreeme11( between r-;tanthnds <>f crimps and 
th idme:-s was ohtaine<l. 

G. Hetween fibre th i.e kness a ud nimp i ug i here is a coetlit·ienl of 
<·orrelation of - 0·-1:2(i ± ·0-1:98, \\'hit·h is a defini!t• OlH', tlwug·l1 not. 
hig-h . In general the m-ore crimps per inr·h there are tht? finer is the 
wool. 

7. 'l'he staudnnl deviation of fihre thil'kness nmg·es fmm 0·8():3 t.o 
2·094. ln ibe mo:-:l U11 i form smnp lt> -!.f. per ('ent . of the filn·es are 
of ,one thickness. 'l'he shuulurd deYiation is 0 · 8(FJ. 'fhe least 
maifonn sample has ~0 per eent. tihre unifonnit,\' . aiHl a :-;tan<lud 
cle,jation ()f 2 · 09 . 

1-\ . 'l'he '"·prage fihre 1111ifm·mit.\· for stud ram" is approximately 
30 per cent.. }.) per c·e])t. of stucl rmns iu tl1e Union have a fihre 
unifonnity of 40 pe1· <·t?nt . , and are rel:itiYel~· Yer~· 1111if<Jrm. 

9 . Yine wools haYc> a hig-h e1· fibre unif.ol'lnity than l'oarse wools. 
The <·oeffi<-if•nt of (·orrelation hefwec>n mean thicknf'::;;;; and siandunl 
<leviation is + 0·077 ± 0·0;~~9 . 

10. The t:oe:llicient of ,·ariahility n1riPs frolJl ii·l to i-\·7 [H>. r· t·ent. 
8~·9 per t·t?nL <)f tbE> sample" haYe this value from G· (i per {'ent. t.o 
I · :) pe1· 1·ent., 12·2 per rent. ha;e a raug-e from l · (i per cent. to 8·7 
11er ceut., and 4·9 per c:eui.. arE-> J·elntiYel.v very uniform with a Yahre 
of G· l per cent. to:)·!> per <·eut. 

11. T here is no !'Oeftil'i.ent of t'OITelation het \\'een c·oetli<·ieni of 
Y<ninhilit:• and fihre thiekness as is shown h~- the ntlue 0 ·020±0·0()0fl. 
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