








































































































Pink Tip is usually in evidence after long periods of
damp weather and is mostly confined to the back of the
fleece where weathering is most severe. It has been pointed
out by Speakman and McMahon (1939) that during the
process of weathering a soluble material is removed from
the tips of wool fibres and is subsequently deposited thereon
as a glue-like binding agent. It is probable that this pro-
vides, when wet, a favourable medium for growth of micro-
organisms. Examination of Pink Tip wool has shown the
presence of many chromogenic organisms, many of them
yveasts capable of producing a pink colour. In addition, a
micrococeus has been isolated which produces a bright red
colour on agar cultures. The micrococeus in question and
some of the yeasts develop and produce their colours best
in low temperatures and it seems probable that one or a
combination of these organisms is responsible for Pink Tip.

(ii) Incidence,

TABLE XVIII. INCIDENCE OF PINK TIP IN BREED

GROUPS
Total Total Ratio of Percentage
Breed Group Fleeces Fleeces with Fleeces with with
Observed Pink Tip Pink Tip Pink Tip
Romney or Crossbred 42,246 216 1/196 0.51
Threequarterbred . 18,637 — - -
Corriedale & Halfbred 16,526 10 1/1,653 0.06

Romney or Crossbred wool is clearly the most affected
and if the fault is contingent on prior weathering of the
staple tip then the expectation is that this group would be
most affected. However the incidence is low and the fault
cannot be regarded very seriously.

STRINGY STAPLE

(i) Description. A fleece described as having Stringy
Staple is typically comprised of very small staples, the
smallest often being no higger than a lead pencil. Gener-
ally crimp is very well defined and regular and the staples
are firm within themselves but rather loosely attached to
adjacent staples.

There is no clear justification for regarding Stringy
Staple as a fault and the impression is that it should be
considered highly desirable. But there is a wide-spread
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opinion that such fleeces tend to be slack, and therefore
allow easy entry of dust and dirt. This opinion will be
examined in a following section dealing with the association
of wool faults and for the sake of continuity figures for
incidence only will be presented here.

(ii) Incidence

TABLE XIX. INCIDENCE OF STRINGY STAPLE IN
BREED GROUPS

Total Ratio of  Percentage
Total Fleeces with Fleeces with with
Breed Group Fleeces Stringy Stringy Stringy
Observed Staple Staple Staple
Romney & Crossbred 42,246 211 1/200 0.50
Threequarterbred . 18,637 125 1/149 0.67
Corriedale & Haiibred 16,626 01 1/247 U.dl

THE ASSOCIATION OF WOOL FAULTS

Since complete fault records were available for indi-
vidual fleeces it has been possible to count the number of
times faults occurred in association with one another. At
the same time, by using the incidence ratios of individual
faults as set down in Tables ITI-XIX but excluding Tables
X1, XII and X1V, XV, it is possible to calculate the expected
number of times any two faults would occur in association
if each occurred at random and with a frequency equal to
the ratio of incidence. For example in the Romney and
Crossbred group 709 fleeces were affected by Yolk Stain.
Hairy Tip occurred in one fleece in every thirteen. If each
of these faults occurred at random then the number of Yolk
Stain fleeces that one would expect to also have Hairy Tip
would be %% == 55. The actual number of fleeces found to
have these faults in association was 12. This is a marked
deviation from expected and significance can be tested by
chi-square, In this instance it proves highly significant, indi-
cating a very strong possibility (chances 99: 1 that this
is a true effect) that the two faults tend to be disassociated.
The inference must be that the characteristics of a fleece
with Hairy Tip are such as to confer on it a certain degree
of immunity to Yolk Stain.

The number of times any two faults would be expected
to occur together in the one fleece if each occurred at ran-
dom has been calculated separately for the breed groups.
Expected deviations from expected, and the level of the
significance of deviation as found by the chi-square method
are shown in Table XX,

Although chi-square is a useful guide when testing
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differences of the nature of those in Table XX it is liable
to be misleading when numbers are low. Calculations
involving few observations may be affected a disproportion-
ate amount by small differences in the expected number.
However, guided by the results of the chi-square and taking
inlo account the magnitude of deviation in relation to
expected numbers it is possible to summarise and to
deseribe the association or dissociation as marked, moder-
ate, or doubtful. This has been done for the most promin-
ent faults.

In discussing these summaries it is appropriate and
logical to begin with faults or fleece features that arve
primarily due to heredity and to proceed according to the
likelihood of a particular fault or characteristic being
conducive or otherwise to the appearance of a further fault
or faults.

A. STRINGY STAPLE AND OTHER FAULTS

When dealing with individual faults it was pointed out
that Stringy Staple, although not regarded as a fault, had
been recorded because of its possible association with other
faults. An assumption has been made that Stringy Staple
is not the result of environment. Although nothing is
known of its inheritance and it is probable that the char-
acteristic is not inherited directly as such, it is fair to
assume that it has an hereditary basis.

A summary (Table XXI) of the association of the
characteristic with other recorded faults reveals a marked
dissociation with the four major faults and it appears
justifiable to claim that Stringy Staple is a very desirable
fleece characteristic. There is the added advantage that in
addition to positive dissociation with the major faults there
is yet no association with any others. Some claim has heen
made that Stringy Staple is associated with low fleece
weights and it is unfortunate that numbers in any flock are
too small to allow a worthwhile test of the contention.

TABLE XXI. ASSOCIATION AND DISSOCIATION OF
STRINGY STAPLE AND OTHER FAULTS

Dissociated Associated Randomly Associated
Hairy Tip (marked) Yolk Stain
Dingy (marked) Pink Rot
Break (moderate) Mycotic Dermatitis
Cott (moderate) Cakey Yolk
Hairy Britch
Kemp
Pink Tip
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TABLE XX (A).

CROSSBRED GROUP

ACTUAL AND EXPECTED ASSOCIATION OF FAULTS IN ROMNEY AND

Fault

Yolk Stain

Pink Rot

Mycotic

Dermatitis

Dingy

Number of
Affected
Fleeces

709

131

Hairy Tip 3343

3914

Fault

Incidence

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Mycotic
Yolk Pink Derma- Hairy
Stain Rot titis Tip

1/569 1/322 1/5281 1/13

— 12
55
—  —4g*=

— 3
- 10

%

ICH TN
|

Cakey Break
Dingy Yolk
1/10.8 1/282 1/2.6
14 - 434
66 3 273
—52¢* —3  J161**
11 6 53
12 — 50
+1  46** 43
3 1 3
1 — 3
+2* 41 —
298 — 1385
301 12 1239
—3  —12¥* 4146%
35 1763
14 1491
4-21%% 42724+

Cott Hairy

Pink Stringy
Britch Kemp Tip Staple

1/8 1/1243 1/24851/196 1/200

156
90

4-66**
43
16

4 27¥
i
=
775
406

+369%*

710
489

+221%%

5 1
4 4
+1 —3
1 1
-4 =
1 5
17 16
—16%% —11%*
— 18
20 20
—20%* —10*



Cakey Yolk 150

Break 16101

Cott 5282

Hairy Britch 34

Kemp 17

Pink Tip 216

String 211
Staple

Actual
Expected
Deviation

Actual
Expected
Deviation
Actual
Expected
Deviation
Actual
Expected
Deviation

Actual .
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

78 36
57 19
e i
3188
2032
+1156**

+5*

- 1 1
— —1 —1
4 48 61

T 83 81

— 12 15
2 27 26

—2 —155 wais




TABLE XX (B)

. ACTUAL AND EXPECTED ASSOCIATION OF FAULTS IN THREEQUARTER-
BRED FLEECES

Number of
Affected
Fault Fleeces

Yolk Stain 679

Pink Rot 135
Mycotic 207
Dermatitis

Hairy Tip 480

Dingy 1682

Fault

Incidence

Actual
Expected
Deviation
Actual

Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Mycotic
Yolk Pink Derma- Hairy
Stain  Rot titis Tip Dingy

1/27 1/138 1/90 1/39 1/11

6 30 — 68
5 7 17 62
41 EEhh T 4p
. 3 5
2 3 v

—3 — T

- 14
5 19
—5* —5
67
43

+24%%

1/152

+
Ul = (S o

+

3
—3

24
11

ISR

Cakey
Yolk

-

Break Cott Hairy

1721 1/67
300 160

323 101
—23  159%* -
81 49

64 20
17 4 20%%

5 1

99 31
_94rE  __g0*
319 202

229 72
1904  +180%F —
1081 306

801 251

J-18%% |.280%*  {4-5G**

Britch Kemp Tip

1/490

Stringy
Staple

1/149

13

—10%*



Cakey Yolk 123

Break 8901

Cott 2798

Hairy Britch 38

Kemp —

Pink Tip —

Stringy 125
Staple

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

83-
59
+24%%

46 —
1 =
joger
2210 4
1329 18
1 8E1HH 14%*
6
6

—1
42

—18*

10
19
— 9%




ACTUAL AND EXPECTED ASSOCIATION OF FAULTS IN HALFBRED AND
CORRIEDALE FLEECES

TABLE XX (C).

Number of Mycotic
Affected Fault Yolk Pink Derma- Hairy Cakey Break Cott Hairy Pink Stringy
Fault Fleeces Stain Rot titis Tip Dingy Yolk Britch Kemp Tip Staple
S Incidence  1/22 1/48  1/98 1/132 1/12 1/870 1/2  1/55 1/5509 — 1/1653 1/247
Yolk Stain 742  Actual 25 4 5 28— 4B | BB e = = = §
Expected 16 8 6 62 i1 373 137 —_ 3
Deviation +-9* —4 —1 —34** —1 +35 —48** — +2
Pink Rot 345  Actual — —_ 3 3 235 140 — —
Expected E 3 29 — 171 63 — 1
Deviation —4* _3 —26** .3 +-64%* L 7TR* = —1
Mycotic 169 . Actual — 4 2 42 6 —_ —
Dermatitis Expected 1 14 —_ 84 31 — il
Deviation —1 —10%* 2 —42%%  __oh%x —_— —1
Hairy Tip 125  Actual i - 42 24 - 1
Expected 10 - 62 23 — 1
Deviation +1 — —20% +1 — s
Dingy 1377  Actual 2 990 506 — 6
Expected 2 684 250 il 6
Deviation —_ +306%* --256%* —1 —




Cakey Yolk 19

Break 8213

Cott 3003

Hairy Britch 3

Kemp -

Pink Tip 10

Stringy 67
Staple

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

Actual
Expected
Deviation

—TE

4 =
3 —_

+1 =
2807 < —
1502 2
+1305%* —2
1
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B. HAIRY TIP AND OTHER FAULTS

TABLE XXII. ASSOCIATION AND DISSOCIATION OF
HAIRY TIP AND OTHER FAULTS

Dissociated Associated Randomly Associated
Yolk Stain (marked) Cott  (marked) Hairy Britch
Pink Rot (marked) Break (moderate) Kemp
Mycotic
Dermatitis  (marked) Dingy
Cakey Yolk (marked)
Pink Tip (marked)

Stringy Staple (marked)

A-particalaily-atnking fenture-of-the-informaltion-in
Table XXII is the marked dissociation of Hairy Tip and
the faults which follow on wetness of the fleece. It must
be assumed that Hairy Tip fleeces are either hard to wet
or else dry quickly. There is, however, insufficient inform-
ation on which relative importance of either kind of behavi-
our can be judged.

Although Hairy 'l'ip may have some virtues when it
comes to avoidance of various faults associated with wet-
ting, any advantage is heavily outweighed by the marked
association with Cotting and the lesser association with
Break. The observation by Stevens and Wright (1951)
that sheep that produce cotted fleeces in one year are most
likely to produce cotted fleeces in another year may possibly
be explained on the basis of excessive fibre variability of
which Hairy Tip is an expression. Support for this comes
also from Stevens and Wright who point out that cotted
fleeces were most often given an intermediate count which
was taken to be a compromise on the part of the observer
who encountered difficulty in judging a fleece with very
mixed fibre dimensions.

The marked association of Hairy Tip and Cotting
points to the fact that culling for Hairy Tip should be
effective in reducing the incidence of Cotted fleeces in both
the present and the future flock.

C. HAIRY BRITCH AND OTHER FAULTS

It appears that on the whole Hairy Britch is not an
important predisposing factor so far as other faults are
concerned. Its moderate association with Cotting is not
entirely unexpected in view of the previously discussed
association of Hairy Tip and Cotting. Hairy Britch is more
or less a highly localised form of Hairy Tip. It must be
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noted that Hairy Britch and Hairy Tip are apparently only
randomly associated, but this is not strictly correct and it
is in the nature of an observer error. Very many Hairy Tip
fleeces have also a Hairy Britch and in fact fibre character-
istics such as variation and medullation are identical for
the two faulls, However in the survey where the condition
was localised in the britch then the fault was identified as
Hairy Britch, and when the hairy tip was extensive and
often included the britch region, the fleece was described
as having a Hairy Tip.

TABLE XXIII. ASSOCIATION AND DISSOCIATION OF
HAIRY BRITCH AND OTHER FAULTS

Dissociated Associated Randomly Associated

Breaks (doubtful) Cott (moderate) Yolk Stain
Pink Rot
Mycotic Dermatitis
Hairy Tip
Dingy
Cakey Yolk
Kemp
Pink Tip
Stringy Staple

D. BREAK AND OTHER FAULTS

TABLE XXIV. ASSOCIATION AND DISSOCIATION OF
BREAK AND OTHER FAULTS

Randomly
Dissociated Associated Associated
Mycotic Dermatitis
(marked) Cott (very marked) Hairy Britch
Pink Tip (moderate) Dingy (marked) Kemp
Stringy Staple
(moderate) Yolk Stain (moderate)

Pink Rot (moderate)

Cakey Yolk (moderate)

Hairy Tip (moderate in
Romney and Threequar-
terbred, but no associa-
tion in Corriedale and
Halfbred)

It is clear from the preceding discussion that none of
the faults with a hereditary basis has a profound effect on
the occurrence of Break. It will be remembered that Break
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is likely to be the result of a fundamental wool growth
effeet which is conditioned by management of the animal,
chiefly feeding. On this basis we would not expect “Break”
to be associated with certain other physical fleece charac-
teristics and this is virtually the case.

Table XXTIV shows an expected and very marked asso-
ciation with Cotting and similarly there is a moderate
association with a group of faults dependent on wetness in
the fleece. It may be supposed that Break is conducive to
poor ventilation within the fleece and so will be a contribut-
ing factor to delayed drying. However, the marked dis-
sociation with Mycotic Dermatitis is difficult to explain
since this fault is also due initially to a perod of wetness of
the fleece. A possible solutlon depends on the distinetion
that Mvcotlc Der matltls is spec1ﬁcally an infection of the
SKinl aid a.ppazcuuy .u:quucb wetness of the fieece only in
the initial stages of establishment.

E. COTTING AND OTHER FAULTS

TABLE XXV. ASSOCIATION AND DISSOCIATION OF
COTTING AND OTHER FAULTS

Randomly
Dissociated Associated Associated
Mycotic Dermatitis
(marked) Break (very marked) Kemp
Pink Tip (marked) Pink Rot (marked)
Stringy Staple
(moderate)  Dingy (marked)
Hairy Tip (marked)

Cakey Yolk (marked)

Hairy Britch (moderate)

Yolk Stain (marked in
Romney and Threequar-
terbred groups but a
moderate dissociation in
Corriedale and Half-
bred groups)

Excluding Pink Tip which is most unlikely to be influ-
enced by conditions within the fleece, and Mycotic Derma-
titis which possibly needs moisture only in the initial stages
of infection, it is apparent that the faults associated with
wetness of the fleece are aggravated by cotting. They occur
in moderate association with Break but in marked associa-
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tion with Cotts. It must be noted that Cotting is in marked
association with Yolk Stain in both Romney ‘and Three-
quarterbred groups but not in the Halfbred and Corriedale
group and it might be supposed that ordinarily, Romney
and Threequarterbred fleeces would normally dry quickly
enough to avoid staining except when a dense, tangled
region occurs as in a Cott. On the other hand Halfbred and
Corriedale fleeces are normally sufficiently dense to cause
critically slow drying without the added impediment due to
Cotting.

Dingy fleeces oceur in marked association with both
Break and Cott and it is probably right to believe that
dingy wools oceur most on unimproved grazings where
Break and Cott are also most likely to occur. Thus we
cannot rightly assume that there is a very profound causa-
tive relationship between Dingy on the one hand and Break
and Cott on the other.

The faults, Hairy Tip and Hairy Britch, appear as
prominent predisposing factors in the formation of a cott
in a fleece. Both Hairy Tip and Hairy Britch fleeces have
a high degree of fibre variability and it must be assumed
that wholesale shedding of small fibres occurs but that a
break does not become very apparent because the coarser
fibres are relatively unaffected by the depressed fibre
growth conditions (Lang 1945). It is obvious that rigid
culling of sheep with Hairy Tip and Hairy Britch would be
effective in reducing the occurrence of cotting.

F. DINGY AND OTHER FAULTS

TABLE XXVI. ASSOCIATION AND DISSOCTATION OF
DINGY AND OTHER FAULTS

Randomly
Dissociated Associated Associated
Pink Tip (marked) Cott (marked) Hairy Britch
Stringy Staple (marked) Break (marked) Hairy Tip
Yolk Stain (marked) Cakey Yolk (marked) XKemp

Pink Rot (moderate)
Mycotic Dermatitis (moderate)

It is often put forward that a Hairy Tip fleece is rather
prone to become Dingy but this contention is not borne out
by the available data.

It is difficult to account for the marked association of
Cakey Yolk and Dingy. Cakey Yolk is believed to be a
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fault associated with wetting, yet it occurs in marked asso-
ciation with Dingy fleeces in which the other faults associ-
ated with wetting occur to a lesser extent than expected on
a random basis. It may be suggested that there is a com-
mon predisposing factor for the two faults Dingy and
Cakey Yolk. -

CONCLUSION

So far no mention has been made of many faults that
do occur. For instance there are various undesirable dis-
colorations such as copper sulphate or bluestone stain, a
brown stain caused by phenothiazine which is particularly
troublesome if in lambs’ wool, and damage caused by care-
less branding or hy the use of nndecirahla hranding flnide,
paint or tar., There is, too, a red discoloration caused by
bracken fern. In addition in some areas there are localised
faults. For example, a good deal of green and brown dis-
colorations occur in gome seasons in fine wool in Canterbury
and Marlborough and in some high rainfall districts a stain
“apricot” in colour, makes its appearance on the lower parts
of the fleece.

Contamination of much wool with many seeds and
burrs has not been discussed. Plants such as Bidi-bidi
(Acaena sanguisorbae), to a lesser extent the seeds of
Storksbill  (Erodium ecicutarium) and (E. moschatum)
Burr clover (Medicago hispida), Sheep’s Burr (Acaena
ovina) and Bathurst Burr (Xanthium spinosum) have
troublesome hooked seeds. Of much lesser importance are
the awned seeds of many grasses such as Barley grass
(Hordewm wmurinum), Needle grass (Stipa wvariabilis),
Hairgrass (Vulpia dertonensis) and Danthonia (Danthonia
semi-annularis and Danthonia pilosa).

The actual extent to which these faults occur is not
accurately known. Many of the stains and discolorations
are due primarily to carelessness and could therefore be
virtunally avoided. On the other hand, contamination with
seeds or burrs is in many instances almost unavoidable
since many of the plants respongible are valuable feed
plants in certain locations. Barley grass is an exception.

Regarding the faults for which specific data have been
presented, it is clear that, collectively, very many fleeces
are affected by faults associated with wetting of the fleece.
It is probably incorrect to blame the action of wetting for
the damage; rather attention may best be directed towards
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the question of drying. However, the occurrence of the
discolorations points to a degree of deficiency in the suit-
ability of the fleece for its surroundings. The incidence of
the hereditary faults Hairy Britch and Kemp is low but
there is a marked incidence of Hairy Tip, particularly in
Romney and Crossbred fleeces. There are several causes of
Hairy Tip. However it seems likely that hereditary forms
are most common. By inference it can be supposed that it
is inherited strongly enough to ensure that selection will
be effective, but it seems that sheep selection methods
commonly used are in many ways wrong from the point of
view of elimination of Hairy Tip. For instance, culling of
hoggets seldom takes place just previous to or at shearing
when the sheep are carrying a fleece in which characteris-
tics such as Hairy Tip are plainly visible. Culling usually
occurs shortly after shearing and so far as Hairy Tip is
concerned there is not usually sufficient length of wool to
make it plainly evident. Selection among rams is undoubt-
edly the most effective means whereby progress can be
most rapid in selecting for or against fairly strongly in-
herited wool characteristic. Unfortunately many rams are
trimmed previous to sale and frequently the true staple tip
characteristics are destroyed. The buyer then has no means
whereby he may discriminate against Hairy Tip and it is
most probable that the high incidence of this fault is prim-
arily due to mistakes made during ram selection.

Attention has been drawn to the several associations
and dissociations of Hairy Tip with other faults. It appears
that such fleeces have virtues which tend to restrict the
incidence of most faults associated with wetness of the
fleece. However, it is clear that the presence of the fault
increases the chances that a fleece will be affected by Break
and by Cotting. The advantage to be gained by reducing
the incidence of Break and Cotting far outweighs any
reduction in staining likely to occur as a result of prefer-
ence for a Hairy Tip fleece.

Break is shown to be the most common fault and while
there is probably a physiological reason why wool growth
rates should exhibit a seasonal rhythm and fall to low levels
during the winter months it is reasonable to believe that
good feeding in the critical months will do much to relieve
severity and incidence. A Cott may be formed in a fleece
subsequent to the appearance of a Break. Avoidance of one
fault will therefore ensure the avoidance of the other.

Dingy wools are prominent and this appears to be
inevitable if extensive hill and mountain grazings are to be
occupied, There is a noticeable tendency for Dingy fleeces
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to have a low incidence of the faults associated with wet-
ting. An exception is Cakey Yolk which occurs in marked
association with dinginess. This marked deviation from
behaviour leads one to suspect a common predisposing fac-
tor which is not evident in the data as collected.

Considering the whole situation it is apparent that the
incidence of hereditary faults is fairly low, while on the
other hand, faults associated in some way with manage-
ment are most common. The evidence presented suggests
also that correction of these faults would probably not be
difficult and would be an economic proceeding. The faults
associated chiefly with environment as distinct from feed-
ing are undoubtedly more difficult to deal with. It is
unavoidable that a fleece be exposed to the weather for
same twelve monthe and it ig in the interests of the farmer
that it suffers the least possible deterioration during this
time. The discolorations associated with wetness are ex-
amples of such deterioration. There are, however, differ-
ences in the degree to which fleeces are affected. The
characteristics of architecture and components of the fleece
that confer some protection are little understood but they
are undoubtledly subtle and probably interact with one
another in a somewhat complicated fashion.
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