





















































































































































- 118 =«

Ge FiBRE DIaWeeER

The fibre ddapsters and cosificlents of varistien for individual
apisals ave shewn in Pable 3%  Phe mean fibre diometer fov cach
greap Lo sloo shown in Teble 335 and in ?ig%ﬁ@ 10, It is clear that
the Bigher-produsing ssiasls woere @uﬁﬁg lavgely by belng ﬁéﬁgﬁéém
woplleds. The aw%Q% for the hlgh-efficient proup e also
penorally lese than that of the "Low? groups sxcepl duving Perisd IV
when there was & marked dvep in the %?ﬁé&ﬁ%i&ﬁ of the YHigh?'! group
aninals, Phis sugeests that even fibre finences within o w%@ylﬂ‘
way contribute to lmproved performances

Table 35 « Fibre Dismeters and Coeffisients of |

Eroup Sheop Hoe | Fibre Dlameter ()
‘ Bampling Periods

1 iE 11y v ¥

row | %ﬁé T Shze s6ezt | souz7 “g;,ﬁ..gg;zwg;
Lffic. ks 32,09 32,34 32,06 3321 3b.j0
’ &2 5571 J?a%"{ b, 9% h0uhs 3%%} éﬁ)
‘ Bhadt - 28,18 30,45
- 3he93  she7s 3?g§?
353 3356 IS4
High RS | 3B.23 . 81,65 40.7h 36,05 57.83
?éfﬁi@e FRES | 814150 A3.ha B kB (39.94) {%3;&%}
523 35.86  30.4% 392 29050 35.58

@f&@@ Hosan E ﬁ%,&?’ %#gﬁ@ %g??? Eﬁgﬁé 99??2

‘:@ﬁﬁ%a }
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Amalyeis of Varissee (Fable 34) shows a highly sizeifisant
differonce bebveen groups, belween individusl suimels within groups,
and betwosn pericds, ﬁ@%ﬁ?@@ the variation %@%W%&ﬁ;§%§i§é§ was Bob
s high ap wes expected, scvording %w the fiadings of Htory and lese
(1960},  This may e a vesult of alterations %& Pepd. inbske durding
1963,  In the pre-expevimental pumEer grasing peried %&@g woel
growth is m@r%aziylaﬁ a maxisue (Coop 19333 Stovy snd Hese %@@@Bﬁ
the puinales were on 2 ﬁﬁ%ﬁ&iﬁ%@ﬁ&ﬁ%@ diebe baring the wintsy menthy
af the telial when wool growih is aorsally ab a wninisusy the sheop
wera recelving feed considerably in exesas of malutenante. It ds
therefore poseible that nutrition level hss varied inversely %o the
sgagonsl oyele of weol gx@&a&%i@& to give 1ittle veristion in fibre
diametey betwesn perieds thyoughout the year. The @agﬁﬁﬁﬁ@ decrease
during winter of wmean fibre dismeter was probably alas shecked by the
steady reduction durdng the frial of fibre density (low = -3500 fibrss
per sge omej high » «100)s  As the finest fibres are these wmost
iiﬁaiy to be checked (Leng 1945}, %ﬁ%ﬁr gh@éﬁﬁ@g will resulit in en
gloavation of mean dlomcber o e%mp@a ate for %&% parrowing @ﬁ

individusl fibres.

6. PIBHE LENCTY

“he fibre lenmgthe a&% %@%ffiéi%ﬁ%@ af ?a@i& wdon for fadividunl
sheep snd group means ave %ﬁ@ﬁ% in ?@bi@ 55 {ﬁgggr@ 10)s As is
verified in the %ﬁ&ly@a& of ?%@i&ﬁ@% (fable 3%? there 48 o striking
simllarity ie the group %ﬁaﬁ@g as w@ii as in tha way thay vary,
sipailicantly, b%%@%ﬁﬁ“ﬁﬁ?l@%ﬁa Fhis similarity ia 1&@§§ﬁ Eééﬁ%@m

e

s An

proun pozns, despite coneicerable varianes wiithin groups, =
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gonbrast with Henderson end Hayman (1960}, whe attributed three~
Cguarters of the variation in woel g?m@uﬂ*i@ﬁ, between ﬂﬁﬁ?&swwﬁﬁl
groups sf Homneys, be variaticn in lenpth. ﬁ@%%ﬁ%?Aﬁ@ﬁﬁ@fgﬁﬁ (196k)
preposes that differences im rule of gell éiﬁi@i&ﬁ and growth are the
amx&% couse of between sheep variability and tEW£ these differonces

infinence f&@x@ diamater a&@ﬂ wore than fibre zﬁmgﬁﬁ grovths

Toble 35 = %i%%%@%@aﬁﬁﬁﬁwﬁném@@%§£%§%§§%§Q§EM§%§i%?i@ﬁ.@

g‘ié}g‘@ Lx@‘g?ﬁﬁ {féafge}

. Sampling Perlods

— —_— r um m W oV o
Lew | - FABG | 28,20 30412 20,71 (2b,12)  (24,84)
BEfics ru12 21,82  2b.3h 2187 22,72 22454

‘ F531 32.6L 36,70 34,38 3%¢é§ 32,09
7859 'ﬁ%ar?g ??ﬁi‘@ 22495 2238 2155
¥362 28,05 31406 28,66 30,65  20.65

Grpgy | Sheep He,

Gpoup Mesn 27439 50,15 25467 Eéqﬁé"‘ 26426
High  hs8 2760 30,15 27.4h 23,71 a7
BEfie, 745 25.359 29,05  2k.39  {24,05)  (2h497)
#527% 50.80 31466 m@eéﬁ_‘ 23469 _é@.g?

e

BEfio. FHi2 A 28,05  BB.OS 22,56 18483
#5351 16,20 1650 1915 106026 1625
- F559 21448 22.85 285,57  28.41 9.2k
?a&a; Ca3.h3% . ak.B2 0 21,83 17,47 19,63

%?ﬁﬁﬁ %@aﬂ - | 2335 23,57  21.63  20.60 18.09

g&gh

29492 21,59 2048k
tffﬁ Ga ety

 ;£& o E'igi%% g*ﬁ;;}% - }%?;iﬂ

Growp Mean | 19.00. 19.95 © 20,43 23,99 19,13
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In generaly it appears that g swmell $.V.% for dianeter

P s,

senrenerts ig sssealated with a siniler winimal verlsblioen in

fibre lengih within the same ”&@gl@a

Table 36 - Anolysis of Varlancw = Fibre Leunsth

Seuree of Variation ar B, T ¥
2 : S o - ;v": .,,,,;., ’t sty ;,,’5 ”&: $§
Between Sheep 7 G61.5 13750 Bhe Gl
Between Grous ek .80 G186 )
Petween Groups 4 " n %é%a@§%

Within Groups £ a1 ¢1§ 160,20 53,06 )

o - e ey
Between Periocda b 208,282 52405 1599

Bebweon Sides 1 . D7 a0 De19

fhoey ¥ Sides 7 o2 O bl st

Hesidual ) 52 T9%: 5 I 4

Patel ) 74 {483 1368,2

e CORPILAL
The cell di&ﬁ%ﬁ%?&:aﬂé coefficients of veriation for individual

sheep are showa in Fable 37, Figare &,  The means for sach groun

are aleo shown in Table 357, and in %;wa@ 10, Ana Ly@&% af

variagaa {Pable §%3 reveals a significent difference between sheop

‘%ﬁﬁug%‘ﬁaﬁ betwren groups, and 2 hlghly ﬁigﬁiﬁiﬁ@ﬁ% difTersnce

between pericds. There iz a definite imcresse in cell diameter

in vivtually all sheep duviag Peried LI, bul vhich agsin decreases

dn Pariod V.  4lse worth moting is the desrease in 0.¥.% for cell

dlianetors for all sheep frow Perded I te 1IL, Inuesuracies in the

technlique are inferred by the significant sheep % sides variation.
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Table 37 « dortieal Uell Diameters and @@uffi&i%ntwﬁ@ng, iation &

%@%dﬁ Sheap Hos| Cortienl Cell idameters
“G :
Sampling Periods
i z;z ; ¥

fiedent of Variabion

Lew | PhBh . |7.19 r?*;é - {7.18
Bffie, | ¥512 7ol 3,29 775 , : , i&aéi
‘ ' P55 P.11 - T2 Yu0h 2% gé 1905 16,65
B559 7.88 P82 . .25 20,92 17.59 19 51
F562 6479 7.68 7.3k 26,59 15,50 1755

ﬁ?@mﬁ‘%aaﬁ— , 2 e 29 Y76 ?gaﬁ E0e1¥ - a1t 1791

%afh Fhes Fa 51 8635 791 29«55 %{aﬁﬁ' 18,29
BETdn. Fl‘f&‘% ‘ ?‘2{,’; ?tﬁé {?Qﬁé} 1§¥Q§§
Efkﬁgﬁ% ?afﬁ% ?e‘%g ‘ {o“i“fé‘i n.ﬁg %

ad

Group Heus ?g 8 787 Pu57 20,83 18.0% 18,19

Table 33 - jnalysis of Variance e Gell Bi.

i

Boures of Varisiien af Bebe Heh, ¥

Between Bheep 7 2258 ] D36 Be 6%
Between Groups 1 CG.26| 0,26 2,43
wiﬁhi% hrnhﬁa ZeBF I Ded8 | 1.55

N w
§ oo

i

¥

&

¥

o amiegies

ﬁ%ﬁ%&%ﬁ ?g?m@%ﬁ 2 Lo 20 116 1Q;g§

$@t§e i 31@%& : 1 016 D6 70 50
« . o B
Sheep x Bides 7 EPF Y B, 52 . 259

flenidual a6 | #.79 | get07

Total o |Es ek [0z
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8§, CORTICAL CELL LERGER

Table 39 shews individual and mean c¢ell lengths which ave

illustrated praphically in Pigures & and 10 respsviively.

The

analyeis of varience (Table 40) revesnls a sipgnificant difference

in vell lenzth both between groups of sheap ond between pericde.

Pfable 3% - Corbieal

Jell Lengths and foef

fisients of Variation §

Group

Sheep Ha,

Sempling P@ri@é&
I IzX ?

v%w&ffﬁ@?aﬁtﬁﬂsf

“sampling Periods
I 11X ¥

Low
BiTia,

w5k

512
#5314
F559
F562

68,21
68,83
71 47
59,04
8435

6386
62,93
67.24
61.61
67.96

€5559?3
ﬁ?.ﬁé
65.2%
62.94
7535

23,76

28.86

23.49
25476
2he11
2h,08
21.92

beL 1Y
2h .95
25.14
25,00

26,63
28,29
26,66

Group Hean

| 6471

70,38

66,95 | 26,00

23,97 24,68

High

Effi&a,

P468

Fhis

7523

’95922
- (62,08)
6479

65,76
6697
6§§@?

61,70
3?*@@
52:%5

25,58
25.9%
4.2

25,50
2k, 01
22,39

ah.sh

2713

Group 3@&&

| 6o .81

63.39 | 25.25

23,97  25.8%

A

6593




Bouree of Variatiscn az  B.B, Hale ¥

Botwesn Bheep @ 307.5 115,36 6495
%
Betwean Groups 4 17,0 177,00 (10,66 )
B
Fithin Groups & 63044 105,07 6,33 )

Between Periods 2 2hg.2 $20,10 7:2%

Between Sides 4 047 1 a.70 3.0k

Sheep z Sides 7 116.8 16,69 1,01

Rosidunl 26 430,5 16,6

Potal | k5 (+4) | 1595.7

Phis inepessed cell length in Period 1LY sappears concowmibantly
with dnereased cell diemeter. The dndication heve is that ithe
bigher afficient (higher-predusing) animals have distinctly shorier
@&lig; and that for all sheep during the lew-producing @@2&@& af the

year, sell lengths ave significantly loager.

Ge COWFIOAL ORLL YOLUHES

Although the analysie sf variance (¥able 42} reveals me
significant difforense im cortical sell volume (Yable 41) between
or within groups of sheep, there is a very real, and highly

sipunificant, incroase in ecell mass recorded in Peried IIlL.



Grous shesy Bes

Fa

Sampliog Pevieds

Loy ﬂ%%@
Biffie, a2
. - FEH
¥559
7562

861

22
- Bao
1000
819

966
1237
1074

AN

1304

i%&z?

1055
100k

890
1026

Gronp Moan

898

1905

G69

High
HEfie,

Vuéég,,‘;

797
899

1198
1034

195

‘“§5§ :

i%&@ﬁ
%561

952

Group Hean

868

Tuble 42 - Analysds of

Yarismee = Uortleal Csll Volume

1096

'Sﬁar@@ @f ?arigtiaﬁ ag

Hobo

E&t@@@ﬁ ﬁh@@? 7
Between tgoups 4
Yithin freups '

190,972
L, 0%k
?%@ §§é

27,282
hosh
514156

?kﬁ%a
Ge B8
agﬁ;

Between Porisds 2

§?§93§§ :

1%§,§%§k

17,83

- Botuser Sldes 9
Sheep x Sides 9

94913
68,164

De913

1ﬁa§§§

0,92
v?«ﬁ?

‘Restdusi |26

279,668

10,756

kT@%El | S :‘53 {f#)

W§§§Q@@?‘

b1z




This dimarvesnse pives the immediste dwmpresslon of o posaible
iﬁ%%r@@ f@l&ﬁi@aﬁﬁi@ bebtwesn ¢all volupe &ﬁ&‘£$®r@ proadustien
suggestive ¢f pessible lemgtheiss ¢eilulay compression during
differentistion within the felliels zud assoeinted with kigh
miboble ackiviiye. Rapid eellulary proliferation would allew less
vime for gells %o i1l eub iz length during grgwﬁh and

Cdifferentiation.

The comparative consbancy of cell volumes bebween sheep at
any one time is in sccordancs with the obzervaiions asd hypothesss

of Fraser (1964}, Short et a1l (1964},

Hote:  Individual sanple fibre and cell dimensleass frem both

2%

left and righd sldes of the sheep are presented im the Appendix.
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FiGURE 8 CORTICAL CELL DIMENSIONS
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9
MEAN LIVEWEIGHT AND PRODUCTION
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FIGURE 10
GROUP MEAN CFLL AND FIBRE DIMENSIONS
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Hotes  In soctiors 10 and 11, is ovder to obizin a reasonable
number of degrees of Treedom (sorvelations 4f = n = 2),
measurenents of individual %iﬁﬁ¥$$m§iﬁ$ Bave besn aérﬁ@laﬁéé
agaiznet one anciber as well a% batwvaen sheep. 1% was sonsidered
that theve was sulficient diffsresce bebueen t@% measurements fron
ench side-sample to warrant thiz aspproach. ’?hérﬁfﬁﬁé for Feviods
I te ¥V we have &, 1k, 12, O, and § degrees of freedon respestively.
In section 12 where faed intake is luvolved in the currelations,

then 4 = 6, €, %, 3, and 5 for Perieds 1 to V.

10, FIBRE DIMENSIONS ANn E
Ezamination of ¥eble 43 clearly reveals that differences

betwesn shees in wool production et aay one Bime during the

experinent weve alaocst enbtirely abtiributable to fibre velume

{ise. individusl folliele production) with fibre density having

an insignificant rele. Of fibre length snd dismeter, the

latter appears more cleosely and consistently correlated %o abesolute

woel production.
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Pable 43 - Qorrelation Dats

Fibre Dimensions 3 Vesl Froduction

Pariad  Fibve Dlassiey Lwa@ am@i W%

‘ - s seam— : g

Fibre T ' I 205635, ,

Grameter T 0489, ,
IIL 090,
iv o +0e 90,
¥ ‘ ‘ *Qﬁ§1

et - : — B —— s s

Pibre I ‘ =0, 06 : +G;)@

Length iI +3 35 +0e37
I %@éﬁgﬁ +$0%§$
i +@*?§W$ +@¢?i$
v 079 *@a?% 

Fibre r ' : +0,01 (
Tensity Iz +0.83 {
o Iix +0. 49 {~&91?}
I¥ “3e 48 (=
v +ueé%'€%@.@%?
) {%fﬁ?ﬂe@}i?% ?ﬁl}

The change frow a virtuslly sers $o & hiphbly significant
positive covrvelation of fibre lengthifibre diamsier from Perisd I
to Period ¥ mey provide an explanstion for conflicting lengths
dianeber results by pyevious workeres 1% swpplies suppori %@
Fraser's (1964) theory that only when both mitetle activiity and
follicle evoss-ssetional avea are istreasing simulbamnecusly, is
there # ponitive sorrelation between thoose btwe pavanoters. This
changs is the ?@grﬁﬁﬁiﬁﬁvﬁf the 1/4 factor is yeosgnlsed in pavrd
by ¥raser and Short (1960) and attributed bt bo related to the

dimensionsl structuve of the fellisle papillia (Rudall 195%].
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The lew wusber of sigmificant serrelations in Toble 4% may be

a yoflection on the low nuaber of sheep per sasmpling peried, small

differences betwess

{parbicularly dlaseber)

robeble evrrevs

- bo bheir standard svvers, and

phing and seasuring these gellis.

finvelved in isolai

Pable 44 « Qorrslation Date

sions s Fibre bimensicug

Period Gell Fibre Fibre Pibre Llenn
Dlam, iane Length  VYolume  Hool W¢

Call i : #0001k widy 5 wile Ol +0e 10
Tlaneber %y « ' *ﬁag% “3933 wlly 52 “%@9%
¥ “’7{}&{}\:% P{}a :f:ﬁ **:3 q«g’i? *"i}s %2

) TN ——— - : S aas T ’ :
Call 1 =0 58 <0269 +0e 85 0,35 -0,16
L@ﬂgﬁh 13k @ﬂngg wiids 18 %ﬁa%@ SRS w@g?E

. E?’ “*5:’4 L] f}& o} & fidg ’ %ij ® ﬁi’ﬁ’ 4‘% & 48 "'ij & 3?{,}

3: . . e 29 wia 15 »ie 25 wile (3
‘ 33:3: ‘ C wily fé‘i’r‘ wile O6 {3439 «(s 58
il o ,wﬁggﬁ wlls 52w, B2 wlily 5%

%ha% sell vola&% &h@%x B g?gﬁifi@%mi a@rf@i%iﬁ@% ﬁi%&’&@y af
tka fi% & y&?&%@ﬁ%ﬁ% iz gr@ha&lg 1 '§%Z§ tha res a;z @f th ralatively
@ma&l variaéi@@@ iﬁ @@11 W@laﬁ% b@%ﬁ@@ﬁ %h@@@ a@ BNy ohs ﬁam@a
This swell vardstion in e@il v&lm&& vetwesn sheoup ia of sonsiderable

i@g@rkanw@ in that 4% plages @%31&1&? §ﬁ@l§ﬁ@?&%i a8 the majey

sparce of i%ﬁ?@ﬂ&%é gr@é@@%i%ﬁe
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ihe highly significant dlnverse sprrolation between sell lengih
and fibre diameter for Peried I (and suppovied at the non-sigaificant
level for Paried: i§§ and V), provides an swuplanation fer %he
increane in zell lenglh during Poried IXI, Yhat therse is scbkually

a slight pesative relatleaship inferred bebwoen eell size and

absolube produstion of Remmey sheap %i@&iﬁ periods is in direct
%§3t@&ﬁ% to the positive ﬂ&aéri@atiﬁa of cell wéla%g to production
6f & medium-wocl Herine ewe demsnstrated by Shart ot al (1984),
Bhovt (1965). This inverse correlabion iz thervefore of
sonsliderable &mgmg%aﬁaa in elueidabing the sause of hipgh ¢fficient

snimals pouseesing, on average, shorter sells (Pable ¥9), as well

as the increass is cell length (snd velume) during the winber mostha

sf the trials

T f2lly justify the @ai“&@%@@ of this negebtive relatienship
betwsan eell length and Tilbre ﬁi&%@ﬁé?g the correletion oy Peried I
has been ewamined for bolh belwpen sheep means, and bstween sides x
botwern sheap {leo. & and 14 degress of freedom sﬁsgé tivelyd

{Table 45},

Tabls 45 - Leld

Bouree
Yaristion 4af af SRy B

— , — o . g
Betwoen 9 =107 B4 4k 86 w@,g% »0e 70

Hhesp :

Hithin
Sheep

b
-

w By i%"ff? 3,3,9?"%*% Lo Bl wihle ;E?

Total 18 o =110.79 192,67  154.25  «0.69
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This dnoreased eell lengith et any one tilme in soavser-wsolled
animals appsars o be componsated fow by s decresse in cell
dizmeber (Pericd I = 5% significencel, the met result probably
belug & falrly sonstant cell weluge bebwoen ahesps By way of
gontrast, both eell leppth and grovs-zectisnal arss iuerease in

Poaried IIF (Yable 39 und 37}

18e  GELL AND FIBLE DIUBWHIORS & VOLD INTAUE ARD SFFIOIRNCY
Somponents of fibre production show an almost complete absence

of pignificant covrelintions with feed intake and eifiviensy (Table %ﬁ}g

The eause of this must be sought in the conwon factor iz all these

relabiopships » vig. Fesd lntahke.

During Pewiod IIIy ad 1ib feeding of 'full-feed’ sheep auts
gas maintaigedy and possible digestive or wmetabolie diseorders aay
have ergaited the presursor for the marked feéed iniakes and livewelght
- flustuations that distinguished Peried IV, The spepific selecition
for anlmals of sxbremes in conversion @ffﬂaieﬁay and the lavge
range in sainbenance reguiredients of these trisl sheep may have

ales gontzibuted te lngonsistent feedswool relatlonships.
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Table 46 -

Cell and Fibre B

Gorrelation Dats

g Inteke and

ons 3

Peried Feed Groag Het
Intake Bfflciency Bfficiency

Gull : giﬁ %Qc%ﬁ *ﬁﬁﬁ% *Qn%@
Diameter ¥ +06 35 =369 w06l

Cell I1% #0436, =057 «0.359
Length ¥ =391 +0,25 +5. 24

Gell 1313 +0:63 =060 =0, 59
Yolune v =f3e 6 =3y 59 s 5l

?ibr@ ‘ZEI *@91? *Qaég +@aé9
Diameter ¥ +0.,69 +0e59 +0.59

Fibre iiI 40659 »(e05 #0307
Length ¥ o 40635 , +0e 79 +07H

Fibre 1% +0612 +e 35 +0, 43
Volune v 50 52 +0.68 #0606

' o % 2 = - Shbi = ) %
Glean 13T WL +0473 +0,83
Honl Ui ¥ 375 071 069

Liveweight LI +0673
@ M@u@ﬁ

The marked alteratien in covrelation betwesn Perieds IIT and V¥
for liveweight fead intake supports the %ﬁgg@ﬁﬁi@ﬂ that
acoumnlation of tissve fat ressrves assoeisted with large bodyweighis
in the latter period has depressed appoblte and encouraged

mobilisation of these fat reserves for produstion.

it ie slso ¢vident that onse again the nuaber of sheep pew

period has been insuffielient to establishk sny finite relatienshipa.
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The significant inverae correlation bebween eell lengih and
feed inteke for Period V may be reul i that it reflects the inverse
relationshipy between eell length and Libre disweter, assusiag that
intake sebually does have an important eoffect on fibre dismeter.
This is, onve again, in sontrast with the {19%) inerease éﬁ esll

yolume which sects together with the lncreased miltoble activity

between imtake levels in Mesdno shesp reported by Shovrt eb a1 (1964),

15s 4 BPUDY OF FIBNES-PRODBOING ﬁﬁﬁgéﬁigﬁg
a Follicle Jrosg-sectional ArssiMitodic Activity

Folliels buld eropa-seeblonsl area and fibre diameber are
slossly assccinted (Sehinekel 19643 Henderson 19841  Theveiore
fibre diameber is probebly a reasonable ﬁggraaﬁi@n of mean folliele

arogs-aesbional avres.

Fibze %&ia&& iz the %@ﬁﬁl%an% of eell number, cell growkh,
and the propeoriion of proliferated tlssuwe direcoted towards {ibre
-produetion. A8 no evideance o the contrary is yet avallable,
this latter fuctor must needs be éegar@éé 28 é%ﬁ&%@ﬁ%a Trevefors
an estimate of relative effesctive mitobic activity (le.es activity
contributing to fibre production) may %ebgaéa by measuring fibre
voluse and dividing that by eatiseted covéieal eell volume, By
r@lagimg this graphically e fibre diametey (follicle crosu-sectional
aw@a) we obiain a feirly cleay lmpression of the belwesn-peried
shanges in fibre producticn taking ?1@@@‘§§ a pesult of sliered
mitotie activity, those due te aliered folliels ersse~sectional aves,

and under what conditions these two act synergisiieslly (Pigure 11).
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Thin latier rwiakléﬁﬁﬁiy may be a result of bulb size regulating
gersinaiive tissue astivity (Uohen 1364},

E&*@&%&t&@ﬁ gl ¥ige. 19 lndisetes inltial desrsases in
@?ﬁ&ﬁ@%ﬂ@ﬁ o be n divest resweiit of reduced nitoble activity and

that o redoetion in follisle svross-sestlonsl area will follew
after a ting-lapse. Conourreant ilncrenses ia follicle sive and

Bitobic activity covur with ineveasing Ilbre grewth. This uey

provide the explanablon for significant fibre lempthifibre dlamebox
soryelations for Pericds IV and V¥V, for a similay meshaanlsm is
probably operating simultanseusly in all the trial sheep at thaid

Chita,

Bo Uell Growkh

’ﬁl%i%a&% gell volume i@ a weasurs of eell grovib. From
follicle bulh ﬁ@&@ﬂ%%@ﬁ@%&ﬁﬁ%a sad using nuclear sounis, Shord ef al
{1964%) obtained a +176% (low iniake), +172% (high iateke) increase
Prom mean eell velume 4in the MeCeke to Rﬁraéiﬂxwa@ corbienl eell
voluwe; It ie well hunows thatb grmw%h eoours prier te divisien
(Bwsun 1957), bubt afier passing through the site ef imitletion of
differentiation, eells within the follisle underge cousiderable
ﬁﬁa@gé in form.

%ﬁﬁi@a% pounte wers made on 7 fellicles (Led, = %@ sacblonsy
ﬁaa%a@wﬁglinfﬁaﬁiﬁ stainingy %400 with 10 % 10 eyepiecs grid)
{Plate 3}, frem each of ithres shesp frem the original irial

{Un pasture - §tk August, 1984},  Ae Aberevoumbie (1946} points oul,
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%ﬁ plerotone ssetions are roughly the sama thickness as the nucleay
ﬁiﬁ%ﬁ%%fg thus giviseg up te 100¥ evror in ostimatien of the nusber
of nueled per uwnit volume of tissus. He applies s corvection
factor which will spply to suslel of any wize or shapeie

» ﬁ@@%iﬁﬁ shickmess

ﬁ’{’ nueled $@§?%@%53$®§ o
Beeds thickness + aaezaﬁ% ﬁé@ﬂﬁﬁgg

Using Abevevombis's formula as b&&aﬁg the following foraula
wae developed to quiekly sstimate the volumse of celle sbserved in

a fellicies sechloni

. 3 éz’ 5(5 c‘i % il & ) " s s ’A&
8ol Volume = vid x Grig @3@1 % tisﬁxiiiﬁiiiaﬁ@%&
ﬁwa aselel = ) u@ﬁ on glineas

Bock, Lhickness + nmal%&r éi&%«
This briel survey gave the impressics that eell wolugs lncreased
by sbout 20 = 407 during the phase of differentiation and keratisn

forsation {sceompanied by n change in cell shapel.
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HISOUSSION

s WOOL PRODUCTION, FLED INTAEE ARL B¥FIOIEACY

- Absolube woel produstion followed the seasonal wool groewmih
gurve satablished by Coep (195%), Story %ﬁ@ Boss {1960}, ia whish
mexinug per unit area produstien cecurs duving sunmer, minipus
produebion in iat@ wvinter. However the preduction patieras of
inddvidual anipals ha@@x@@%a‘yaih@y eonfounding, partly as an
sxpressien of iﬁﬁi?ié&aﬁiﬁg in performanse, end in coviain
instanges %@éifi@& &g\gf@&%%l@ digestive or metabolic disordars.
Beantistical @ﬁ%1y$i$<iﬁéﬁéaﬁ%@yﬁﬁaﬁ‘ﬁﬁ%@ @f %h@‘varia%i@& batween
Romaey shesy in wool gx%@aﬁti@ﬁ was the result of changss in fibre
diamnter (op. Henderson 1964}, fibre iéggéh g?@@%& ka%img a lesser
influence. Fibre densily, estimated by either mebhod, had
obviously little influence on wosl grﬁéuﬁ%ﬁ@n? apart frow shewling
& gf&ﬁﬁ&i doereasing trend over the @ﬁ?ﬁ%ﬁma of the trial, probably
assoeeianbed wi%h’iaﬁr@&%ingk%@ﬁywwgighﬁ and @ﬁrf&éa ok o The
markaed f@éuetiéﬁ in iibr@vnm@%@r and fi%r@ éi%m@ﬁéf Tor Sheey Wo.
F559 during Peried LIT dees not appear to have affected flbre
length growth wabe, and %hi% may be as a zosult of a @@rﬁaim‘&ﬁéant
of reallocatien of fi%r@»§@@éa¢ing subatrate f@&léwi&@ sheddings

Feed iatake presents a Q@ﬁf@@iﬁg pleture.s Sheep werse on a

subnaintenands ration during the pre-experizental suaner grasing
peried and on ad 1ib foeding for the duration of the trials Thie

was accompaunied by marked alterations of dleb bebwesn pericds.



Phe lack of any velatlonshiy botween feed intake and wool
production @@&?&%@ﬁ%& may be » reflevtien on the wide variely of
aopversion efficienvies ﬁﬁ& ﬁﬁiﬁﬁ%&&ﬁ%@ requivements of the trial
gheope It is vowpsible that the use of an ad Ei@ fg@éiﬁg DROETONNY
dosigned to megalfly differsnces in sbesolube wosl preduction and
sonversion efficienciss bebweesn animels by snablisg each animal %o
approach its producition potential i&sgwﬁtgté}g has boen unsuecsssfuvl
in that 1% hes encouraged the onsst of prebable ﬁig@%%ivé disorders,
During the last perioed of the t?i&l,f@@@ intake sheowed aha@iatﬁgﬁ
ag relationship to liW$@@igﬁtg suggesting, sinee some 2f the shesp
hed attained quite substastial bedyweighte, thal appetlte was

- boing supprossed &né ineressed utilisatien &f‘%iﬁﬁﬁ% iat reserves
was taking places  These devivatieons from the normel in feed intake
will also bring &h@%t vaviations in efficiency eatimation of

diffarent aninalds

Thore ie gufficient evideuse, however, to indicnte that feedi
gonl conversion «ffieisncy is za@gély an fnherited chavecteristic,
although ay§&r@aé gificiesncy will be parkedly affegted by seasennl
varistion; hodily condition, and with alterstions in the somposition

and digeatibility of the foad.

2s  UURTIGAL GELL ISOLATION
The times and btemperadures used in this expeviment foy
regulating chendcal attack upon the Libre were chosen 8o as to

release intact a large proportion of the soriical eslls.
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Gomparing the resultanb geiles frem this treatment with those using
Shert st alts i?%%@} method (Mlates 1 and %y Table 17) reveals
cell iﬁagﬁh 2o he sharter even though cell diameter iz virtually
%ﬁ&ff@%%%ﬁa i# %ﬁ@ﬂ%bgfﬁ né%‘ﬁﬁg iﬁh@ﬁ@&ﬁ valuss of & ?&f%iéﬂl&?
woel type, but vather the vesult of excesslve digeation (Bheri 196%),
reforence to @&Ei% Gh &ﬁ&ﬁfﬁ% ag that treatment hes & %iggiy,
%igﬁifi%aﬁ%, conglatent @ffe¢% wi$hiﬁ semples,  Although the cells
ars definitely tapeved (Plale 1), it is possible that the lens Tine
sell pracesses ars &i%aiﬁg {cfe Plate %) The digestion of these
£ine protrusions is aaiikéig to sreate any %igﬁifié&ﬁ% grror in

the estination of renl %&ii yolums. In fact s ﬁﬁgﬁi&@r&@i@ﬁ af
the formmla ﬁ?@&‘%ﬁiﬂﬁ gell velume is derived (V = ﬁ%eifﬂg § Rudall
1955) rewenle that s considerable error may be induced vwhen these
gellular processes are present.

Plate 2 shows stﬁig@ of %@istaﬁ and broken paracortex, the
resulh @f‘mat giving an alkali pretrsatment prier to acid
digostion.  Commmnications with Story and Bratt (1965) saggest
that ethyl sther followed by %%ﬁ%ﬁ@lgy&f éﬁh&&%} alone, way have &
degradatory effect upbn the supposedly waxy constliunents ef the
resistant, epleuticle, Bthanely rather than petreloum other, is

used by Shert (1963) for cleaning Fibres pricr to acld digestion.

S

% CHLL DIVMBRSIONS. ¢ WIBRE PRODUCYION
Phiw study has revealed abmoluiely ne positive conbributisn

of sortical cell vnlume te Tibre dimeasions or %o clean woel waight,
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the only indisation of a possible pomitive sovrelatics being
within pericds bobtween gell length and 2ibre lenzth. The eobvious
vigf@?@m@@ that mitodic vete iz therefors the majer fasior of
fellisle produetion, despite the probablililty that lese then 505

6f proliferated sells nclually eanbsr the fibre ceritezs (5hert et al
19645 Shart 19651, i= in sceord with the conciusions of Gohineksl
iﬁgéﬁg;%gégég Fraser (1968}, Shert et nl (196h).  %he imporisnce
of mitotic rate is zlse sugporied ludireetly by Rudall (19953,
Wilkinseon (19€0), Schinekel {1961}, Van Beoatt et al {1963},
Henderaon (1964}, Straile {15643, who hove significantly ceprelated
foiiiole bulb size and papilla dinencions agaiast £ibre dlmensions,
the inferencs belmg that enspgy snd nubpients supplied to the Lulb
perainative tlssue, vlas the blood supply Ho the papills, regulate

the mitotde sebivity within dhe bulb and subseguvent fibre growih.

The asbsense of @%f?él&%ﬁ@ﬁ@ betwesn esll eime and fibre
dimengions iz te be sxpected in view of the mmall warlatien in eell
volumes betwesn shesp. Uhe daverse velablenship withia pericds of
gell length fto cell disueisr, asgosisied with the wepative
rolationghip bDotween ¢ell lonpth and fibre dissster, suggests dbhat
the voarsev-wonlled {higﬁgfmyﬁﬁéu%iﬁgk sadmels de differ by
posnessing shorter asd somewhat thieksyr sells. This alse infevs,
altheugh expesrimentsal srror has presumably disguised sany existing
relationship, that cell diapster snd fibre diamotor are positively
@@@&@1@@@@ﬁ in agreesent withk the sugrestion of 3@&1&@&@3 €%§§?}$

and the +0:86 ecorrelation betpesn weol bypes of Appleyard and
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Dymoke (1965). The inverse eell lengtbicell dismetor velationchip
between shedp tends do suggeet that the more rapid eell tuvmever
loads to g lengthwise conpression of gells as they pess through the

gonstrioted supra~-bulbar Zono.

During the winter period both eell lenpgth and eell dismeter
inerease, It appesrs that this peried (II1) is distinguishable
by a marked éédu&tiwa in pitotie activity rathoy than folliels
gines se that rather than the eells being elongated by lateral
pressure within fioe-neshked follicles, it is move probable that
the reduced cell turnover alleows grester opportunity fer eell
growth ip both dimensions. Increasing osll turanover rate will
likewise reduce 2all length and dismoter, This seasonal patibern
may well be related Yo ﬁlﬁ%%&aﬁiag body horsone levels, and poseibly
{Fraser 1965a) bé assoointed with the presents or sbseasge of tissus
mitetic inbibitors within the felliele, It is noted here that

Short's animals were waintained within elimste-controlled rooms,

b,  WECHANISMS INVOLVED 1N FIBRE PRODUCTION
as Follicle Size and Cellular Proliferation

Aeceording to Story and Rose {??é@}a‘h@ﬁh length growth rate
and fibre diameter vary in an annuel gyele. They noted thet
maximus and minimus growth in fibre length per day oceurs sboul
vue month before the eafw@@@gndiag giaximun and ninlmes fibre
dlameters, indicating that the mechanisps contrelling thews ave ab

least partly independent of one ancther.

i% is prebable that rate processges have thelr groatest
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1o is Fibre lsusth growth (Hemderson sad Haymsn 1

e

ihds is the fibre dimenslen %&& % the follicle can most

sessnuodate wilhout %ﬁﬁﬁ%ﬁ?@ﬁ% and subotantial chasgss in

§%%ﬁ@%fﬁﬁﬂ ja6h), Fibkrs leapt

may be refuced whes there 4s inersused fibre gropu-sectilenal araa

of mitotie aetivisy {

without redustior

It sppesars that in & otele of decrosas

aekividy is fira: veduced (Figure 11}, ansd this is pogow

an incresse in both ecell length sud eell dlameler,

dacroase in produsiien level le eupressed lergely as o deersass lu

falliclie oroso-sectional sres which aey or wey net be acoompanied

e N 4 veveyaisn o 5 state of lagre

by & deerense in

produstion resulle lo merked, apparenily coneurvant,; Ingre
pibotic zelivity sad folliszls cvose-seebional mress,

The impression is pleven bthalt zb low levels of follis

produstion, folllele expansion reates end mitotic acbivity aok

synergistically in achie angdng rates of wool produciicne

it io keown that when {lbves renech sboul 10 slevons dlamsier,

their individusl follicles ceste producticun {(Lang 1945), sugpective
gf a wmiaimal size of produging fellislie, Likewlse 1% nsy bs

fnlliiele sise aleo exisha, Ones this

postulated that a mexioug

sa )

hzs been stbained, any Further iuncressme {and sul
dn Follieles vproduabion will be axpressed 28 allevations in Dibrs

leapth srswih rate.



1 el availl

any gnergy oF

s for production will result dn an lumediate deere in

F

mitotie activity before therve s an g

wrtualiy for s congurrent

in follicle size,

“hie possible dntorrelationship of bulb size and mitotic

activlity suvgpested by Ushen (1@&%), and the relaticnship of both

these factors to fibre dismeter (Schineckel 1961) may provide the

o

amte of o mudual controlline mool “By Then whan all anluals

\
ste whereby both mitotie activity and

in a trial are in this o

folliicle bulb slze ave ralated Lo one anoither, then » signilicant

sorrelation between ibre lenpgth and crossessebionsl arvea should

rawulte

L‘E

Be Giall Grouth

Ultinats cell n measwrs of cell &?awth. Therefore

factors vwhich vepulate cell growith will alse affeet cell size.
Change in ¢ell wvelume may be divided inte thres stagesie-

e Uell growth prlor te the ianiltisdtion of differentiation,

Za Cell prowth during differventistion and keratin formation.

cell shape cceurs during this phases

TRy dehyaration

- Yomaible redustion in @vll size

sabione
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“&%f@f@?@‘%ﬁ@&@ fa%%@?é Whi@h %if%et eell groeth Aduring
these @%&?@ﬁ %&il &ff%ﬁ% the &1%@%&%@ aell volowe That an
imﬁ?@@@@ iu cell size dous @@@@r during phases 1 {Showt et al 1964)
and 2 {present work) has %@gﬁ sonslusively demonstrabed. Ezw%ﬁ@r
ﬁ&éfé iz still =ush soope in this field fow gaaﬁtit@%iwa

iﬁ@@&%ég@%&@@ of the Juctors operatiog.

5. GEAERAL

High efficient aniuals produced goarvger fihres and mors fibres
ver unit ares than their less @ff;@i@mﬁ counbermrie, Beapite |
1ittle varistion butween %raay% in length growkh r&%@s it w
clesr that fibre velums ﬁ@ﬁ&?ibﬁu%& gipaificantly to the gresiew
??@iﬁ@%&ﬁﬁ of the hizh efficient aﬁimmlga Branination of Plgure 11
atrongly suggests thut this is due %o both a higher level of
mitobic activity {(pesaldly reflectinpg a higher body metabolic rate)
and to the largey felliele gross-sectlonal aress It alse sppears
that these sheep way be aﬁﬁrz@%ﬁrzﬁ@é bg %h@?%@z and thicker
cortical eells {also imversely related to fibre diameter).
There was ne apparent diffsrence iﬁ’@@?%i§ai asll voluse bhotwesn

the groups.
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SUMHARY

T In this emperiment the high @££i¢;§n¢3 sﬁ@$§ differed from
the less effieient %hé%y'bg produsine eoarsey {ibros and the
y&s@@&ﬁi@n ef & high@ﬁ fibre densityé Thers was ne consistent
difference in Fibre length growth pabes Therefore fibve volume
contributed signifisantly to the higﬁﬁé produstion of the niphew

effielent animels,

2. ‘Tthere was relatively 1ittles differsnce in eortivel wsell
volunies between sheoep at any one times However the impression
was given ﬁh&trhigb producers vosgessed shorder and thicker cells

within thelir Tibras,

Be  Hore officlent animals appesy o be characterised by smoere
rapid rates of eell proiideration, and alse by larger folliele

eposc-gactional arsas,

he Hoth cell length and cell diameter wore shown to inercase
duylng the winter wvheon wool growth rate ds deelinings This ie

belisved to be sssociated with & sharp decline in midotie astivity.

Se Cell Lesgth end cell diameter appsar inversely corvelated
(within perlods}., Oell longth and fibre dismeter mppear o be
inversely corvelated., It seems probable that this aleoe infers &
pestitive correlation bolweon cell dianeter and fibre diamober alt

oy ons times
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Y During perisde of the yesy when ailotie soliviiy 4z leow,

seliviay conprs sesion within the iaéligﬁ bull will be a2t p sislsus,

snd sells ars oo x havimg mers opporduniiy bw inoreanse in

the war

kod incresse in cell m

it was eonllzraed 3hat eell provih

after the inidistien of Aiffeventistlion
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APPENDIX 2

Fost-morion Repord

Sy

i, Thomson

Dth &ugagﬁ,‘?§§§~ ‘ ; (Senior lectarer « Vet. Science)

Observations:

Peeth - Incisors loose, molars falrly loose.
?hyr@iﬁ - Hormals

Odosma in neck and uwmbllical reglons.
Haemorrhage uﬂé@?‘&kin (near wid-dorsal region).
dmple omental Tate

Rumen - viztually »upty.

Iintestines » suply, normal (not ges-filled).
Kidneys - apparently aormal.

Yterus and bladder - novmal,

Spleen - normal.

Liver -~ light-brown colour on disphragm surfascey

gun-metal on abdeminal surfase - atarting to diszintegrabe.

Heavt -~ appsrently normal but soft and Llabby.

Forwarded te

 _Fallaceville Veb, Disgnostie Station:
Seetions of liver and kidoey fized in 10¥ fermalin.
Liver for Co analysisg.

Yeeth and rib-section for Clostridis szamination {(negativel,
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Fibre Density (Fibres/sg.cR.} {(Prop.wt.Hethod}

Group fheey Hes ' , Period (and 2ide) -
I V %4 v 7

T Ee fe s

Low  pheh 4635 152
Bffica ' ' '

L%

i

et

wlt
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gd

1280 1380 4250 1264
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1013 1145 1066 12358
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¥359 1697 480 1207 127k
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Pibre Density (Pibrss per sg.cn.) (Yeight:Velume Hebhod)

APPENDIY 10

Period {and Side)

Group Sheep Ho.
i 1 171 v ¥
e R Lo EN L He L. Ra L R.

Low Th5h 1353 k00 1287 1395 1201 1235 | |
Lffiee | paqp 1603 1736 1893 1980 1522 k41 1333 1255 4135 1234

P54 1436 1423 1173 1225 S48 1018 1056 982  Bos 98k

F550 1791 1b46 1604 1988 1655 1500 o9k 7E% 1%E8 288

Fs62 1405 1535 1280 1489 1148 1117 §70 10B8 1016 1048
Tigh PLES 1419 P2 1336 1258 1265 1339 1350 1h99 1237 1393
Effic. 485 1486 1977 1305 4456  126% 1420

¥523 4372 1323 1516 1273 1129 1313

1319 1510 1508
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APPEUDIY 14

Fibre Dlameber (m)

Group

Sheep Hoo

Peried (and Side)

Lo
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Iz IiT
Ls He . L. Re

iv

L.

g‘

Low
g €

Thoh
512
7534
¥559
F562

3b. 5

3240
33.9%

34,4

31.58

3.2k

‘ 3*“; a?s

33448
34,36
334k

%6.60 %5;%& 20.50 31.04

C30.86 33,82 31.82 32.30
37,82 37,12 b1.28 40,58

34,56 32,56  3h.oh 34,86
F6.16 36.52 34,86 35,00

32.60
50,90
28.26
35.36

33.82
40.00
28,10
B, 1h

3k, 70

39.98
20. 9%
E?V%@

High
Bffic.

FLEB
Fhes
7523

28,50
.60

37.86

41 o 7O

51,60 B1.70  40.56 40,92
53,56 43,30  B1,74 43,22
o.28 38,60 38,10 38,74

36.96
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35,10

30 lh

38,06
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38.80

35.3%

35,38
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APPENDIZ 12

Fibre Length {(me./56 days)

Grouyp Sheep No. Poriod {and Side)

I I 111 v | ¥

Lo Ee 1 Re fas Be Lo He %o B,
Low Tk 38,32 28,08 30,68 29,56 21.26 20.16
Effic. ez 21.70 21.9% Plie35  PE TT 2%.35 2l.% 22.18 23.26 21.68 23,03
531 132,29 32,28 36,75 36.6%  35.53 33.32  33.97 3488 32,92 32.85
¥eeg 26,97 25,48 27 V? 27,51 2ZsF5 2B. 1% 2&;§QV~2%;1§ 21,87 29.31
F562 28.92 27.18  32.56 31.35  27.77 29,56 30.15 31,15 29.72  29.58

Bigh PhES 27.55 26.63 30.22 30,07 27.85
Btiie. Fh8S 26.15 24,59  29.15 2 '
523 31.63 29,97 31.66 31.65 28.92
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APPENDIX 13

Preatment Uomparisons (Peried ¥)

Treatusnt

Cell Dismeter (Nierens)

Hheen How

Yrypein

1115

1149

| 752 #5351 F559 562 Fh68  ¥523
28 A e 76 Ve 743 2.9 Dol
(G} 18,0 1647 194k 17.6 1843 1840
65 HOL Fa't Y Fal Fed 6s9 Tl
(6. V.9 21:% 174 1868 26,0 20.4 2157
Trypodn 76 - 763 7e3 749 769
(% %) aa,ﬁ - 2143 2542 EBe3 5,%
” G@LL&L@ngt% C?zgraa&?
Treatmend Shoeep Ho.
512 F531 ¥55% 7E62 PhES 7523
2¥ Boi 67.6 652 62,9 734 633 6h 8
{’é}'o?g%:ﬁ alhﬁ 2'!*}"‘:\% 250’3 gl‘;ei} Ezhﬁ Lt ?a
6N HOL 95.7 1005 G970 1030 87,0  Ghek
(CuVeB) 20,0 20.2 1942 2148 23,0 20,2
Trypein 8941 - 80a1 85,5 7140 7644
(C.V.2) 272 3187 3547 2940 39.9
| ” ggégmggggﬂﬁ (ﬁahie alarmm&)
Treatuwent Bheep Hos
512 531 RN FE62 FheE - ¥B23
28 HOL 1055 1004 890 1036 1055 38
68 HCL 277 1592 1302 1455 1090 1225
1547 - 1206 1246
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- APPEHDIX 14

Gortical Cell Dismoter ip}

Group

Sheep

g@q

_ Poriod {and Side)
¥ | X1
Lefs

Bight  Left  Right

%ig&g

Low

Effie.

F542
531
¥559
Feé2

ExT

6,29
7225
E:73
7.84
668

7.5  7.63  7.10
7+69 Ge3h 8.2%
748 7407 8.17
?d%ﬁ ?0?1 ?'gﬁ
6,89 753 7+83

7+ 51
8.06
6087

7.68

gigh'
BEfin.

PhES
Fh85

743
Ga71

7,68

?6@5 ?&%? ?e@g

7,35 B.66 8,03

777

7e30

F523

Gorti

8405 775 5.02

eml Cell Lemgth (p)

Group

Sheen

Ko

Pepiod {and Side) |

Laft

: —_ zggy
Aight Laft Hight

Lefs

Right

Low
Effie.

S

512
Fu3
F559

- F562

6093
68,12
zéﬁ»?@

‘éﬁ?t?g

G

60.90 64,30 72.1%
64,92 69,59 68,07
66,30  77.43 65,51
61,52 62,73 55,34
66,74 86,86  81.83

£5,08
62,96
Hhe23
73,09

70,03
67,49
61,65
7561

High
Bffie.

FhES

Fh8s
PH25

59493
56423

64,57

&30%? ﬁ@o%@ g?ﬁ%%
59.5% 66,76 67.18
£1.12 65,80 68.33

58.12

6732

68,52

62,26
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3,

Gortical Cell Velume (p”)

Grouy | Shoep Ho,

A
Lo

Paried {and Side)

L I

11z ¥

Laft Left Hight Left  Sigbt

) 950 g52

¥z | 838 1267 1207 1076 103k
53*3:5? f%ﬁg ; 161 :5 _,% 4 Lz»g; gf}%’% 41 Egéé,é
559 | 993 1008 6 o1 979 o
F62  [B05 830 1289 1313 935 1

45k | 838

Fh! 925 893 1259 1138 956 1033
Fhis 8at 770 1094 968
vERY 76 1037 1035 1083 960 947




Released by acid digesticn.
(2u 1o1 @ 80%¢)

PLATE 2.

SISTED PARACORTEX

Result of prolenged fibre degradatios in seid
without am alkaline pretrsatment to damage
the epleuticle.
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PLATE &,

Releassd by acid dizestion.
(6N BoL 2 6070 for 45 minutes)
{as per Shert et al, 1964)
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