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quite apart from their intrinsic interest in the
taxonomy of animals. Many fossil forms
identified by their general features are likely
to prove distinet if examined more minutely.
Lingula ovalis has for many vezars been cited
as a remarkable case of persistente of type
from the Early Palmozoic down to the present
day. The writsr finds it hard to believe that
this presumed (and widely accepted) identity
between the ancient form and th: modern
would stand the test of scrutiny under the
microscope.

(¢} Geochronology of the

Kashmar.

There is a wide and fascinating field, largely
untapped, for research inr India on the lines
laid down in the classical work of Baron de
Geer and his school in Scandinavia, North
America and other parts of the world.1? The
Karewas of Kashmir contain numerous out-
crops of varved clays which would well repay
examination. A whole team of field geologists
can be employed in making, firstly, a general
survey of all such occurrences, then a series
of collections of wvarved columns which should
be combined into a- local chronological scale.
It may ultimately be possible to make detailed
correlations with the glacial and interglacial
cycles 1n Scandinavia. The .paleobotanist can
help to complete the ecological vpicture by
working out the pollen flora in the varved sedi-
ments, which should indicate local changes in
vegetation and climate.l® The important work
of Dainelli, de Terra, Norin and others on the
Pleistocene of Kashmir is a clear indicalion of

Pleistocene of

the pvossibilities that lie before the Indian
obviously this is mainly a task for.

worker :
those who can apply themselves continuously
to field work for some years at a stretch.

A considerable amount

the Karewas. This work should be brought
to completion, but at the same time it should
be recognised that the pollen analysis of the
Karewa Series,
deposits of Kashmir, holds promise of even
richer results for a close dating of climatic
oscillations and orogenic movements in this
arca during the past few million years.

1. :‘?ﬁha, M. N. and D. N. Wadia, Memorandum
submitted to the Committee, 1845. 2. Sahni, B., Age
of the Saline Series in the Salt Range of the Punjab,

Vaidye & Blatt : Indiar Wool

of work hags heen
done by Puril? on the larger plant-remains in

and of the sub-recent peal

Current
Science

ﬂ’a!:{rr, 194_4, 153, 462. ——— ‘The age of the Punjab
Salt in the light of recent evidence, Proc. Mat. Aad.

Sci. Ind., 1944, 14, Nos. 1-2, 49-66. ——_ Micro-
tossils and problems of Salt Range Geology, Proc.
Nat. Aecad. Sei. Ind., 1945, 14 (6), i-xxxii. Sahni, b.

and Trivedi, B. S., Age of ths

Qalt _Ran_ge of the Punjab, Nature, 1945, 155, 76.
3. Virkki, C., On the occurrence of winged pollen
grains in the Permo-carboniferous rocks of India and
Australia, Proc. Ind. 4cad, Sci., 1937, 6 (8), 428-431.
4. ® Palevbotany in India, IV (1943), 172 and 173 in
Journ. Ind, Bot. Soc. 5. Sahni, B., The quest for early
traces of the Glossopteris flora, P2ror. Aar. Acad. Sci.,
1945, 15 (4-5), i~iv; Microfossils and the Salt
Range Th!l}s.t- _Second Symposium on the Age of the
Saline Series in the Salt Range. (Opening address)
7bid., 16, i-1, (1946). Issued April 30, 1947, 8. Palaco-
botany din India, 11 (1941), 4-5;" I1I (1942), 219 in
Sourn. Ind. Bot. Soc, 7. Hsii, J., Search for micro-
f{}ss_ﬂa in the"Purple Sandstone at Khewra, Salt Range,
Punjab (Second Symposium on the age of the Saline
Series), Proc. Nat. Acad. Sci., 1946, 16, 8. Wadia, D, N.

The‘Genlngy of Poonch State (Kashmir) and adjacen£
portions of the Punjab, Afes. G.S.7., 1928, 51, (2).
9. Spath, L. ¥., Revision of the "Cephalopod f:;,unas
of Kachh (Cutch), Palacont. Ind. N, S., 1933, 9. (2)

827. 10, Palvabotany in India TII (1942) in Jowsr. Fng
Bot. Soc., 21, 219. 11. Sahni, B., The Deccan Traps: an
episode of the Tertiary Era. Pres. Addr., Proc. 274
Ind. Sc¢i. Congress, 1940, Madras. 12. Proceedines of the
National Academy of Sciences, India, Section B, 1944, 14
Part 6 (issued June 1945); /3:d., 1946, 16 (issued Apri]
1947),13. P. Rutsch, 1st Venericardia beauniont; aunf
die Oberkreide beschridnkt? Eclvg. Helver. Geolog., 1934,
14. The age of the Deccan Traps. Proc.of the 2424
Ind. Sci. Congr. (1937), 466. 15. de Geer, Baron, G.
Geockronologica Suecica, 2 Vols. (Stockholm), 1040
16. Sahni, B. The Karewas of Kashmir, Curr. Sci.,
1936, 5 (i), 10-16. 17. Puxi, G. S. Papers published
In JSourn. Ind., Bof. Sec., 24, (3), 95-100; 24 {3);
147-151; Proc. Nat. Acad. Sci. Ind., 22 (4), 232-935.
22 (5); 257-273; 22 (3); 87-112, and Current Science,
15 (1); 12-13. 18. Auden, J. B., * Blaini-Talchir "
Curr. Sci., (1948). 15 (12), 346-48: Zim.. "Th:e
Geology of the Krol Belt,! Rel (. 8. 1.,193¢, 67, 357,
454; West, W.D. “ Some recent advances in Indian

Geology; 3. The Geology of the Himalaya.’ ¢ .
(1934-35), 3 (6), 7-10. y ury. Sci,

Saline Series in the

Note.~The cost of printing this article has been met

from a generous grant-in-aid from the National Insti

tute of Sciences of India.

ol 0 - i T N

INDIAN WOOL*

B. K. VAIDYA anp P. N. BHATT
(Department of Chemical Technology, University of Bombay)

N account of its many scientific and techni-
cal aspects, wool has been a subject of
close study in recent times. As a result we
have a fairly good conceplion of the physical
and chemical nature of wool, one of the oldest
known protein fibres; and the knowledge has
been fruitfully utilised in a number of techno-
logical developments pertaining to woollen tex-
tile industry. From the economic standpoint
the quality of wool is of paramount importance
to the country which kas a large trade in this
commodity.. Assessment of wool qualities in

terms which are physically definable is, there-
fore, necessary. This is generally done- either
by specific numbers or by some symbols which
show a relation to the spinning quality ex-
pressed as “Counts”, Ultimately, however, all
such speccifications which are made: by the

wool sorters merely by appearance and feel of
the samples, are related to the absolute dimen-

* The cost of printing this article has beeq m -t from

a generous grant-in-aid from the Indian Council of
Agricultural Research, New Delhi,
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sion of the fineness of the fibres which is pre-
cisely measurable in physical terms. Labora-
lory methods have been, therefore, perfected
and specifications drawn up to which various
trade qualities of wool conform.

INDIAN AND FOREIGN WoOL

Of the four thousand million pounds of wool
annually produced in the world, the major
proporilons arz contributed by Australia and
New Zealand (33 per cent.), and by America
(25 per cent.). The European countries pro-
duce about 20 per cent.,, while Africa and Asia
account for the rest almost equally (10 {o 12
per cent.) between them.

India produces annually nearly one hundred
million pounds of wool,” which is 2-5 per cent.
0f the total world production, and is wvalued
at fifty to sixty million rupees. QOf this about
half is exported, mostly
of carpets. But, like cotton, Indian wool, in
common with oth:zr Asiatic wools, is consider-
ably coarser than. those produced in other
ccuntries, notably Australia. Indian wool, con-
sumed in this country and abroad, is useful
only for coarse quality goods such as blankets,
carpets, cheaper qualities of felts and as a
Iining material for clothings made from finer
wools. Indian woollen mills, producing yarns
and cloth for the worsted and -clothing types of
materials, mostly .use foreign wools or blends
of foreign and Indian wool of . selected varieties
from Kashmir and Tibet.

On the” other hand, paradoxical as it' may
seem, India also produces the world’s finest
wool material, namely, the undercoat of fine
hair of the famous Pashmina goat of the
Kashmir frontier. The production of Pashmina
wool is, however, extremely 'limited, and the
question of increasing the population of this
animal in its own habitat ard in other parts
of the country still needs a systematic investi-
gation.

As the finer quality wools consumed by
the woollen mills costing 10 million rupees
and the fabric materials costing nearly 30
million rupees, are all imported the question
may be asked, if it is not possible to produce
bztter wool in this country. Before attermpt-
ing to answer this question it is important to
know the types of wool produced in India and
their comparison with the foreign products.
The following table gives the relevant infor-
mation.

FINENESS, HOMOGENEITY, MEDULLATION AND

LENGTH

Fibre fineness is the main characteristie
which determines the quality of wool, and 1t
would be seen from the {oregoing table that
the first and second quality wools from other
countries with finer fibres are much superior
1o Indian wools. However, as far as the fine-
nezs is concerncd foreign wools of the coarser
lypcs (third and fourth qualitics) are compar-
able witl th2 two higher grades of Indian wool
{(Joria and DBikancr). S8till, foreign wools with
the same f[intness as these two would be rated
ai 1 much higher wvalue by ihe wool trader,
Coarseness of the fibre is, therefore, not the
only defect in Indian wool. It 1s the very un-
even spriad or distribution of the f{incnoess,
combined wilh what Is Known as medullatipu
or huiry porlion,” indicated by the dead white
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appearance and non-resilient nature of the
fibre that are responsible for.the inferiority of
the Indian wool. Thes» defects result from
the wild state in which the Indian sheep are
allowed to breed. In the absence of selective
breeding, they propagate their primitive coat
of coarse hairy wool from generation to gene~
ration, without any improvement. This fibre
heterogeneity and medullation: are noticeable
in some foreign breeds of sheep also, such as
the Romney of New Zealand and the Blackface
mountain sheep of Scotland, but these are
rather exceptional cases, whereas in most of
the Asiatic breeds both heterogeneity and
medullation are common.

Commnercial Classes of Wool in Various

Countries
Fineness
Wool type Trad_e (fibre d_ia-
quelity | meter in
tnicrons)
1
INDIAN ;
(i) Jeria «- ‘. 4(,’ 3 38
(ii) Bikaner ‘e X 36”3 40
(ili) Low East Indian «+| very low £0
Ibelow 3073 ‘
AUSTRALIAN ; -
(i) Super combings (M erino) 80> 19
(ii) ,, clothing . 7073 20
(iii) ,, cross bred ' 58’3 1 26
(iv}) Cross bred /.. . 467 33
S. AFRICAN - '
(i) Super combing -+ 80'S 19
(ii) Second combing co| 16673 21+5
(i1i) Coarse merino .- |below 60’5 Above 24
AMERICAN . '
(i) Fine -- . -+ | 80°S-64’S 19-22
(ii) Half blood -- -+ 60°S-56’S | 24-28
(iii) Quarter blood -- oo 1 5O%S-46"3 1 31-35
(iv) Common bred ., o | 4475-38"3 37-39
ENGL1SH :
(i} Southdown ., .| 5873-50'S | 26-31
(ii} Cheviot hog - -+ | 4475-40S 36-38
(iii) Scotch black face «+ 1 32%5-28’% 48-52

It would be, therefore, obvicus that unlike
foreign wools, specifications giving only the
fibre fineness would not suffice for Indian
wools. We need to have specifications for
hizierogeneity and medullation as well. These
have to be established by suitable methods,
heterogeneity by the evaluation of the co-effi-
cient of wvariation in diameter from a large
number of microscopic measurements on the
individual fibres in a wool sample and medulla-
tion by the measurement of the medullated
portions in each fibre, carried out along wilh
the diameter measurements.

A clear idea of the position being considered
would bz obtuined from the accompanying dia-
grams and photographs. Figs. 1, 2 and 3 show
instances of homogeneous, moderately homo-
gencous and heterogeneous fibre distributions
respoctively in samples of shoulder wool from
three diflerent sheep,  While Fig, 1 shows a
uniform  sample with  high  peak, the large
variations i finencss (diameter) and the con-
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sequent helerogeneily of the sample in Fig. 3 lated or hairy fibres and their distribution is
15 at once apparent. Most of the Indian wool also shown in Figs. 2 and 3 by the shaded

~ portions. Fine wool of Fig. 1 has no medulla-
tion. Photomicrograph in Fig. 4 shows wool
fibres with clearly visible outer covering of
scales. These are fine wool fbres free from
medullation. The sample in Fig. 5 is a hetero-
geneocus nuxture of fine and coarse fibres. Such
specimrens have very high C.V. figures giving
values above 50 per cent. Fig. 6 shows a very
inferior type of wool, almost wholly hairy or
medullated and very coarse.
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is of this character, and this is convéniently
shown by the corresponding value for the per-
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Cross-sectional views of wool samples are
still more helpful in arriving at an estimate of
the wool guality, as all the necessary features—

o fineness, homogeneity and medullation—are

q strikingly brought out in one picture. Some
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centage coefficient of wvariation in diameter,
designated as C.V. The proportion of medul-

F1c.

typical cases are shown in photomicrograph
Figs. 7 to 10. Fig. 7 is fine Merino wool, homo-
geneous with uniform fibre diameters and
totally free from medullation. Fig. 8 shows
the cross-section of a sample of Kashmir wool,
coarser than Merino, but free from the defects
of heterogeneity and medullation. Fig. 9 is a
wool sample with none too homogeneous dis-
tribution of fibres. Medullation is marked in
coarser fibres as central dark spots, Fig. 10
shows very coarse fibres—-almost all nhair, high-
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ly medullated. As the photographs are obtain- 30% definitely imparts a coars> and harsh feel
ed at the same magnification (X 110) the cross- to the wool sample under test, so much so that

- - It 1s possible to lay down a quality scale of wool
in accordance with the magnitude of these

L b

»

-
Frc. 6

sections give a good idea of the relative fine-
ness of each type of wool. (Scale: 1 em. =
90 microns.) Fic. O

defects. It would be thus apparent that assess-
ment of any sample for its spinning qualities
based solely on its average fibre fineness would
lead to erroneous results, if heterogeneity and

Frc. 7

A high coefficient of variation in diameter,
with values above 40% and medullation above

FiGc. 10

medullation are left out of consideration. On
the other hand with forecign wool this diffculty
iIs not at 3ll serious, and a direct correlation
between the fibre fineness ahd spinning quality
expressed as ‘count’ numbers has been laid
down as shown in the following table.

The trader’s specification of wool qualilies is
gentrally in terms of the count numbers men-
tioned here, which indicate the number of
hanks, each 500 yards long, which could be
spun from 1 lb. weight of wool. As the length
of the yayn which could be obtained from a
given weight of the fibrous material depends
on the fincness of the individual fibres the prac-
ticcl advantage of this system of quallty speci-
fication is obvious. Ii is simiuar (o that
adopted for cotton (840 vards in a hank).
Judged from their averapge fibre-{ineness values
only the beotter tfypes of commercizl Indian
Frc. 8 wools like Joria and the DBikaner would hard-
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ly be above the 50 count guality, though they
are never assessed in these terms, for their
extreme heterogencity would considerably lower
down this count values below 40.

‘ ’ Fineness

Spinner’s count (Diameter in microns)
100 17-1
90 18-3
80 19-6
=0 20-8
G4 223
60 234
58 2349
56 ! 27:2
54 ! 29.0
50 310
48 33-1
46 3545
40 38.3
36 39:2

The length of the staple, so important for the
cotton spinner, is also significant for wool as
far as the manufacture of vyarns for the
worsted and finer clothing industries are con-
cerned. Finer wools are generally short
(2 inches), while the coarser varieties of non-
medullated wool are obtainable in lengths up-
to 8-10 inches or more. However, for the
medullated hairy type, length could be indefi-
nife. As a malter of fact long hairy fibres are
unsuitable for carpet and blanket manufacture
and for this reason Indian wool with at least
two shearings i a year (Chaifra and Shra-
vana) in March (Spring) and September-
October (Autumn), is not generally allowed to
grow to a length of more than 3 inches. The
climatic condition of the country also makes
i1 necessary to have two shearings in a year.

. : ForeiGN MATTER

Raw wool on the body of sheep®is always
contaminated with grease known as wool-fat,
and suint or perspiration matters. Together
with these natural accompaniments, vegetable
matters and burrs, dirt and refuse also accu-
mulate on the body, and are very often allowed
to go to the market with the sheared wool col-
lections. KEven deliberate adulteration of dirt
is resorted to in order {0 increase the appa-
rent weight of wool, so that a given quantity

may fetch a higher price than the non-adulte-
rated lot.

portation charges and creates a bad impression
in the public mind about the unclean nature of
Indian wool. Such a practice together with
the bad. sorting for which Indian wool is
known may, on the other hand, hit the produ-
cer and ‘seller like a boomzrang, for they may
actually realise a higher price if it 1s based on
what is known as the yield value, or the percen-
tage weight of clean wool which could be
obtained after it has been subjected to a
thorough scouring process.

Scoured wool is seldom offered for sale, but
sheep are generally washed before shearing.
Even where the scouring practice is adopted
the ‘use is Often made of cheap ' alkaline soap
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This ruse may or may not be suc-.
cessful but it certainly leads to heavier trarns-
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which tends to make wool felted and impart
to it a harsh feel. In any -cage there iz the
necessity of marketing wool of any type only
after its clean-scoured vield has been deter-
mined according to a standard method. The
prices should then be based on: (1) the gene-
ral qualities of the fibres and (2) the clean
scoured Yyield. This procedure is followed in
other countries. Reference cards are prepared
for wool merchants showing at a glance the
prices of each itype of wool corresponding to
all possible yield wvalues. It is interesting to
note in this connection that one of the progres-
sive Indian States recently carried out an
experiment or wmmarketing well-sorted and
scoured wool, which feiched a price 25 per
cent. higher over the unwashed wool for the
same variety, after deducting all the costs in-
volved in the extra operations. The advantage
of introducing standard methods of scouring
and sorting is apparent.

WooL PRODUCTION AND MARKETING
The annual production of wool in different
parts of the country according to the 1940
ficures is shown in the following table.

Annual Production. of Wool in India

l

v 5
~128&=% |27 |
w2 |gdd 88 |od
ﬂ'"é -?-J.; Wy e E‘ o~ EHE
Area 5o |08 . 8ol S B
A o, o e | W — E
B0 125387125873 2
se E8Y |28%|/5% 3
27 ' |Jdoo e Sp
r T |
Kashmir State v [ 1245 1.5 18-5 2.2
North-west Frontier Pro~| 8-4 34 28:3 | 33
vince including Agency
and Tribal areas ~
Br. Baluchistan States 151 3:2 | 4836 | 5-%7
Sind and Khairpur State | 7-8 4.0 {309 | 346
Punjab .- «o ! 442 3:8 |169.7 | 20-0
Punjab States .o | 136 3-8 {523 6-2
United Provinces and 22.0 4:3 | 75+1 1 11.2
States
Rajputana States 53-2 3.-1 ([164-5 ; 19-3
Western India States .. | 12:5 37 46-3 54
Bombay including 21.1 1.0 {21-1} 25
Deccan States | L
Mysore State -- e 26-0 0.85 22-} 2:6
Madras and States +2 (12149 0.56 69.4 | 8-2
H}?derabad Stale . 59'4: 0'56 34‘0 4"'0
Central Provinces -+ | 58 2-0 | § B 1-4
Bihar .s .ot 115 0-81 9.3 1-1
Orissa By 4-0 0-79 30 0.3
Bengal and States s 81 1-1- 6:0 ] 07
Other areas . | 9.7 2.0 1951 2-3
Total for India .. |453+8 { 1-9 [850+3 i(llf]'lUl-{})

According to their locations, several varietles
of Indian wool are known in commerce such

as Joria (Kathiawar), Bikaner (Punjab and
Rajputana), Beawar (Rajputana), Fazlika
(Punijab), Multan, Kandahar, S. Indian, elc.;

and these are sold in bales roughly graded ac-
cording to their appearance and feel when
handled by experienced wool dealers. Feel
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is, however, dependent on fibre fineness, their
distribution and medullation as has teen noted
already ; and it would be quiie possible to
have only three or four grades, clearly defined
on. these physical attributes of the fibres,
rather than the confused and uncertain classi-
fication prevalent at present.

The principal market centres of wool in India
are Peshawar, Lahore, Amritsar, Fazlika,
Cawnpore, Bikaner, Jodhpur, Beawar, Karachi,
Jamnagar, Bombay, Ahmednagar and Bijapur.
Here sales are held twice a year (May and
November), and most of the wool for export
trade and for local consumption in mills and
cottage Industries is disposed off. These sales
are very offen not organised on proper lines,
and 1t 1s not uncommon to find the middlemen
getiing most of the profit and the producer the
‘least. It would be realised that gradations ac-
cording to specified standards, stamping of
the goods so classified by a recognised author-
ity and sales on well organised economic lines
so, that the wool producer gets the maximum
of benefits, are the necessary factors to im-
prove the unsatisfactory state of affairs found
at present in the wool industry.

S>HEEP BREEDS OF INDIA

It is likely to be presumed from what has
been said about Indian wool, that this country
is incapable of growing fine wool, or that there
is no scope in this country for developlng good
breeds of sheep with fine homogeneous ®and
non-hairy type of wool. The (fine-wooled
Pashmina goat of the Kashmir frontier and the
‘very limited supply of wool it gives, has al-
ready been mentioned. Data obfained during
the course of recent work on the fibre charac-
teristics of a number of Indian sheep breeds
have amply shown that sheep types producing
wool comparable with the Merino quality of the
56°S to 58’S class, do exist in this country. Such
breeds: of sheep are found iIn the North Weast-
ern Frontier Provinces (Hashianagrl and Kha-
gani breeds), in the Kashmir State (Karnah
and Gurez breeds), in the Punjab (Hissar
dale), in certain parts of Kathiawar, Kutch and
Gujarat (Pattanwali) and in the North Deccan
(Deccani). However i is only by chance
that a few good individuals in each of these
breeds survive, for no attempt has ever been
made on a large scale to improve the number
of good breeds. All the rest of the Indian
breeds invariably produce coarse, heterogene-
ous and highly medullated wool., The few in-
dividuals of the better types are always In
danger of being contaminated on account of the
primitive conditions of indlscrlmlinate_breedmg,
ipnorance of the breeders and migration of the
fiocks to more fertile parts of the c:t::untry
during seasons of pasiure scarcity, often involv-
ing long journeys. These factors allow suill-
cient scope for the mixing up of purc brecds
with good wool with inferior types. Sheep-
breeding farms established by the (_}nvel:nment
and some States do 'help to identify, isolate,
conserve and breced the good types of shiep
but they could not be expecicd tu_unde:*tal{c
large-scale breeding operations, which should
be done under present conditions, by the
wealthier class of landlords and by floating
joint-stock companies. A step in this direction
has been recently taken at Patan in Baroda
State, where it has bren found possible to pro-
duce commercially wool of good quality from
the Pattanwali breed of Northern Gujarat.
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More efforts of this typs are needed to develop
and establish the good sheep breeds of the
country, and make Indian wool comparable
with class wool from other parts of the world.

The principal ‘breeds of Indian sheep which
have been recognised are listed in the table
below, {ogether with information on the wool
fibre characteristics of some of the best indivi-
duals among them.

sheep Breeds of Indig

e,
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Karnah ++«|Kashmir 87 26 22 0
Gurez o[ Kashmir 63 22 25 0
Hissardale - -{Punjab 73 24 19 0
Pattanwadi --+|Gujarat 98 30 27 0
Khagani ++|Hazara Dist.; 62 | 33 34 0
Hashtanagri |N.W.F.P, 100 25 39 2
Dercani « 1 Deccan 83 32 3
Lohi ««Punjab 114 27 4
Masuda -« |Ajmer 33 31 8
3
! I8
Bibrik .. | Balachistan 103 3t 20
Bellary ..|Madras 103 £ 36 60
Jalauni »«[Jalauni Dist. | 66 69 43 58
U.P,
Khasi -+ [4s5am 78 66 58 61

Comparing this table with the last one
for commercial wools it is apparent that
some of the sheep breeds at the top of
the table are capable of giving fine wool-
0f the type needed for the worsted and
the clothing industry. However, although
there may be a large number of animals in
some or any of these breeds, those actually
showing - good fibre characteristics mentioned
are very few. They are generally restricted to
small regions or are confined, t¢ some experi-
mental farms only, and need a hundred to
thousandfold multiplication if the wool produc-
ed by them is going to be any indusirial value.
Thus the Hissardale breed which has been
evolved by crossing the Merino and the Bika-
ner sheep, and which may, therefore, be called
Indian Merino, has proved itself gquite success-
ful. However, its number is so limited that
a large demand which exists,from shecp-breed-~
ers for a supply of these animals in different
parts of the country Is not casily met with.
The case with the good individuals from the
best breeds of Kashmir is also very similar.

IMPROVEMENTS IN COARSER TYres oF WooL

The experimental farms established by the
Government ascertain the best conditions under
which the good sheep breeds of the districts
around may thrive, and undertake a  pro-
gramme of work, according 1o which inbrecd-
ing (in seleeted flocks) and  cross-breeding
{(with  recognised indigenous  and foreign
brecds) experiments are eanrricd out with the
ided of improving wool quality of known breeds
and  egtablishing  new  breeds  with  desirable
fibre characteristies,  The process is Jong, and
several years may e required 1o inerease the
stk of good breeds sutliclently and 1o fix new
types.  Other genetical Tactors such as the best
breeding season of the year and the number of
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lambings in a year, have also to be considered.
Whatever information is thus obtained on the
g00d breeding of sheep is generally passed on
to sheep-breeders in villages and towns for any
use they could make of it,
JLABORATORY ANALYSIS AND ASSESSMENT
or WooL

In any case, for judging the quality of wool,
whether In testing the suitability of animals
for particular types of experiments or in gaug-
ing the success of the. experiments already
undertaken or in distinguishing between the
good and defective types of wools or even for
trade requirements, laboratory tests for wool
fibres are always necessary. Very little has

been done in this respect in this country, but.

elsewhere definite standards and methods for
the assessment of various grades of wool exist,
and are recognised by the Government of
the country. Accordingly, all wool for trade
has to conform to standard specifications.

The most important physical characteristics
of wool which determine its quality, as has
already been mentioned are the length and the
diameter of the fibres, considered together with
the amount of individual wvariations in them.
The latter are determined as coefficients of
variations from a statistical analysis of indivi-
dual fibre measurements thus giving a complete
ldea of the homogeneity or heterogeneity of a
sample with respect to the particular character-
istic measured. In some cases analysis of vari-
ance may have also to be carried out to find
whether there is any correlation between the
two wvariables of the fibres such as the length
and the diameter. The wvariance fest is also
useful in ascertaining the amount of variations
to be expected in the fibre characteristics of the
individuals in a given breed of sheep. These
methods are very helpful in arriving at suitable
specifications for wool standards for different
breeds of sheep and also for trade purposes in
case of commercial wools.

The length is measured to the nearest milli-
meter by stretching the fibre on a black velvet
board against a steel rule placed alongside.
In a few cases where the samples have Ccrimps,
the unstretched lengths of the whole staple
Is measured, and the number or crimps per
centimeter length calculated from the observed
number of total crimps along the staple. About
000 measurements are thus carried out on one
specimen, the readings being directly plotted on
a sectional paper, so that at the end of an
examination, the frequency distribution dia-
gram 1is obtained. Mean length, standard de-
viation from the mean and coefficient of varia-
tion are calculated from the figures obtained.

For the fineness measurements, a bundle of
about 500 fibres is cut up in very small lengths
of about 0-3-0:5 mm. in a special type of micro-
tome and a suspension of these is made up in
thickened cedar wood oil. A drop of this sus-
bension is placed on a - microscopic slide and
covered with a cover slip. With a micro-
projection apparatus the images of the fibres
on the prepared slide are projected on a screen,
and the width of each is measured with a
transparent scale to the nearest half millimeter
at least at three points along the length. The
mean of these wvalues gives the average width
of a single fibre in the field . of view. Several
fields have to be examined in order to make up
the required number of measurements. As
the magnification is always maintained at
200 diameters, 1-0 cm. width of the projected
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fibre corresponds to-a fibre diameter of 20 mi-
crons (20u0 = 20 X 10—3 mm.). The diameter
readings which are correct to the nearest
micron are plotted, as for length measure-
ments, on a sectional paper so as to obtain a
frequency distribution curve (Figs. 1, 2 and 3).
From the measurements thus carried out, the
mean, standard deviation and coefficient of
variation are calculated. :

Medullation, as has been observed before, is
a property connected with coarse wool fibres
and hairs of many animals. A medullated fibre
may be generally distinguished from a wool
fibre by its dead white appearance and non-
resilient nature. A non-medullated wool fibre
on the other hand is semi-transparent or trans-
luscent and possesses a good amount of elasti-
city. Under the microscope wool fibres appear
covered with scales, while hairy or medullated
fibres when freshly mounted in a non-aleoholic
medium show long-dark longitudinal marks in
the central portion which may occur at intervals
or run for the whole length of the fibre (Fig. 5).

It has been observed before that an undesir-
able feature of Indian wool is its high degree
0f medullation. One of the tasks of the Indian
breeder, ‘therefore, consists of producing wool
free from medullation. A determingation of the
degree of medullation in a wool sample is thus
important from the sheep-breeder’s as well as
from the commercial point of view, When the
imdge of the wool fibres is projected on the
screen for the measurements of diameter, the
medullated portion in each of them is also
recorded, and the percentage amount of medul-
lation in the, number of fibres measured, is
calculated from the collective data obtained for
any one sample. -

Based fundamentally on these fibre charac-
teristics, namely, " (i) fineness, (ii) fineness
homogeneity (C.V. in diameter) and meduylla-
tion, it is possible to arrange various types of
sheep breeds according to the quality of wool
produced by them. The table on Indian Sheep
Breeds has been thus prepared from the results
which are known so far.

- WoOoL STANDARDS

From what has been said here about the
Indian Wool it would be realised that the pre-
sent need in this field is to know exactly the
types of wool grown in this country. This has
tc be done for the large quantities of wool in
the trade, as well as for the smaller quantities
oblainable from the known pure breeds of
sheep in the country. When the fibre qualities
of each of these types have been established
by laboratory tests, standard specifications in
terms of physically measurable qualities such
as length, fineness, homogeneity, hairiness may
be laid down to which various grades of wool
would conform. Such standards would be help-
ful to traders in wool as they can always rely
on the specifications under which various types
of wool is handled by them. Sheep breeders,
on the other hand, would also gain much by
the standard specifications as they would be
able to judge any improvement in the qualities
of wool produced by the specific sheep breeds
against a system of standards.

The Indian Council of Agricultural Research
through its Wool Committee is devoting its
attention to. the 'question: of wool. standards as
well as to other neglecfed aspects connected
with the Indian woollen industry, notably the
methods of improving the production, grading
and marketing of Indian wool.



