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SEEDCOAT FRAGMENTS IN
COTTON—an element of yarn
gquality '

By Nonyma L. PeansoN, eofton tcchnofogist, Field Crops Rescurch Bruneh,
Agricaftarul Resewreht Screiee?

Introduction

Appearance is one of the chief factors determining the quality
of cotton yarn, Guade standards have been developed for evaluating
yain appearance. Fhe appearance grade of a yarn is based on its
“relative evenness; smoothness. and freedom from foreipn matter™
{3).* The relative smoothness and freedom from foveigrn matter is
determined !argely by the number of small imperfections that are
present.

Neps and seedeoat fragments form most of the iniperfeetions, s
they ocenr in yarn they are similar in size and offen in general ap-
pearance and {requently, theretore, are not distinguished from each
other but are grouped together and all are connted as neps.  However,
they are two distinetly diflevent structures (7). Neps are knots of
rangled fibers (Hig, 1, ¢ and B). Seedeoaf fragments are bits of tissue
from either motes {72) ov seeds with tufts orv fibers attached (fig.
1, A and D).

Beeauso seedeoat fragments are made up of both fibers and bits of
seectcoat; tissue, they ailect the appearance of the yarn in several ways,
The fiber tufts present dyeing dilliculties similar to those given by
nieps and may appear in dyed yarn or cloth as undesivable specks that
are cither lighter or occagionally darker than their backeround (7).
In addition, the particles of seedeoat stand out against a light back-
ground as unsightly davk specks (Bg. 1, £7).  With certain treatments
the seedcont fissue may be rendered inconspicuous or may even be
dissolved (g}, Ineither case, the neplike tufts would still renwin and
they might appear in the fubric as conspicuous imperfections,  If
seedeont fragment 15 ciusely incorporvated in the yarn, the dissolution
of the soedeoat tissae might lead to a hole or at leust to 2 wealened
place in the yarn or fabrie.

Seedeeat Tragments ailect not only the quality of the finished prod-
net but ure also a factor in processing.  Along with neps, they are

'Submitted for publication December 15, 1954

s sfudy i part of the regions] cotton variety investigniions condueted
Juintly by the Field Crops Research Braneh, Agrienlineal HReseaveh Service,
ind e Cotron Division, Agrienltuoral Marketing Seevice, United Srates Dojart-
ment of Agrientiuee, (The conperating agencies were formerly kKoown as the
Bureau of Plant foduerey, Soils, il Agricuttoral Boginecering, Agrienivurnl
Researeh Adminisieatlon snd lhe Cotton Lresoell, Uroduction and Marketing
Administralion.)

*Appreeciation is expressed Lo IT. D, Backer, agricultural adminisieator, andg
Thomas Kere, peincipal fiber toelnologist, Field (Crops Research Breaneh, Tor
helptal suggestions amd eriticisims,  Avknowledgement is miade fo the Agricul-
tmral BExperiment Sfations of North Cavoliog, South Cerolinn,  Mississippi,
Arkapsas, Lonisiaoa, Oklahoma, and Texaz for providing vie samples thaa made
Lhese studics possible : ail to Barl B, Berkley, Anderson, Clayton and Compaay,
for the photogranh of eloth with seodeval Fragmoents,

'Tealie numbers in parentheses vofor Lo Litersiure Cited p. 16,
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Prarne 1—d. n seedeont framnent, & 56 2, neps To wten, XK 2855 00 0 nep X 41
D), seedvont Pragteniis b yadn, A 280 8L cdoih with an extreely livge nunsher
ol seedeantt Frogineits, = L

probabily responsible for some of the “ends down™ in gpinning. They
are also w problenn of waste, for by the row stocle they represent mate-
vind that was prirehased ai the price of good liber.  Moreover, efforts
to remove thein i opening. cleaning, cardinge or combing probably
entail the loss of consitderable good liber along with them, for they
eling to the lint temeieusly ¢3),

Muany investigations have beer made concerning the factors aliecl-
ing nep formation, with the result that considerable information
Lias been aceumulated as (o how and why neps are formed (2}, On
(e ofber hand scedeant Traginents have veeeived little aftention,  This
ek of attention iy be due in pret, al east, to the Failuwre of those
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concerned with cotton quality to consider seedcoat fragments as dis-
tinct from neps and to the fact that, as a general rule, these fragments
do not occur in yarn so abundantly as do neps.-

A complete understanding of the factors contributing to yarn
quality as well as to spinning performance should include, however, a
knowledge of the factors affecting the occurrence and abundance of
seedcoat fragments in ginned lut, in the products of the various stages
in yarn manufacturing, and particularly in the yarn itself.

This bulletin presents a classification and deseription of seedcoat
fragments of cotton, together with the results ot a study of the varia-
tiong in thelr content in selected yarns and the extent to which these
variations were related to those in the structures giving rise to the
fraogments.

Classification, Origin, and Description of Seedcoat
Fragments

Seedcoat fragments may be classified as follows:

Seed fragments
From the chalazal end
From other than the chatazal end
Funienlus or stalk at the wicropylar or pointed end (this is not strictly
seedcont tissue)
Large-mote fragments
Small-mote frogments
False motes (and their fragzmoents?)

Chalazal fragments are produced as a result of chalazal chipping
(9, 13). The seedcoat tissue at the chalazal, or rounded, end of the
cotton seed is not so compuet as that covering the vest of the seed
(9}, and may be broken when a pull is exerted upon the tuft of fibers
originating from this area. Such breakage may occur in ginuning,
with the resulf that some seeds chip; that is, a portion of the chalazal
seedcoat tissue with attached fibers is pulled from the seed. These
rather large fragments pass into the lint. There they appear as
compnct, naplike masses (&), since the fiber tuft is much more con-
spicuous than the seedcoat tissue (fiz. 2, 4)" During the opening,
cleaning, and cavding processes these large fragments will be broken
up into smaller ones, some of which may persist into the yarn,

Small fragments of chalazal origin may be identified by the presence
of the dark, irregularly shaped cells that characterize the spongy tissue
underlying the chalazal epidermis (9}, and by the lack of compactness
of the epidermis itself {fg. 2, 7 and ). The characteristics of the
fiber tuft are usually of secondary importance in identification, though
they ntay be helpful in some eases.  The lint Jibers at the chalazal end
of the mature seed are thin-walled (6), but the fuzz fibers ordinartly
do not appear to differ appreciably in wall thickness from those at
other positions on the sced. Fuzz fibers alone, then, wonld not be
lielpful in doubtfu) cases, but the presence of hases of thin-walled lint
fibers might be of some value if the seedcout tissue could not be posi-
tively identified as chalazal tissue.

Most of the fragments from mature seeds found in yarn (or in
samples of sliver and roving) are of chalazal origin, However, occa-
sionally they may be from some other portion of the seed, apparently
cut from the seedcont by the teeth of the ginsaw (7). The tragments
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observed in ginned lint that were apparently formed in this way were
usually rather large, but some of them may be broken up fwrfher in
carding, or lost. Fragments from portions other thun the chalazal
end of the seed may be recognized by the compact nature of the dark
seedcout tissue, and by the presence of fibers characteristic of matnre
seeds,

The small stallc at the pointed ov micropylar end of each seed is
frequently broken off during ginning, The stalks nre fonnd in rather
large numbers in most samples of ginned lint, although rarely in yarn,
They have very few fibers and therefore cannot cling to the lint tena-
ciously; consequently, they drop out during the early stages of
Processing.

Fragments from small and from large motes ave, for the most purt,
produced in the same way. During cleaning, ginning, or the early
stages in yarn manutucturing up to and inclnding carding, the seed
portions of many motes, both large and small, ave broken. It is also
possible that some chalazal chipping may occur in the largest motes.
Some of the fragments are small enough to persist in the yarn.

Both Iarge and small motes possess certain seedeont and Rber chap-
acteristics that will aid in fragment identification (22). The seed-
cout tissue of large motes is Tight colored in contrast with the dark-
colored tissue of mature seeds and of small motes from mature bolls.
The fibers nre longer than ihose on small motes and sometimes may
be nearly as long as those on mature seeds, and though the degree of
fiber-wall development may vary considerably, the walls, on the whole,
avre usually much thinner than those of fibers on mature seeds or on
most small motes. The walls of the tuzz fibers may or may not be
thickened. Fragments from lirge motes may thus usually be identi-
fied by the light color of the seedcoat tissue, hy the attached bases of

broken thin-walled fibers, and in some instances by the presence of
thin-walled fuzz fibers {fig. 2, D).

Fragments from smail motes may be identified by the dark-
colored immature mote (seedcout) tissue nnd by the short, densely
packed, fairly thick-walled fibers {fig. 2, £). ‘These closely pacied
fibers with their fairly straipht bases ave in sharp contrast with the
more widely separaled and much contorted fuzz fibers on mature
seeds (fig. 1, ('), and serve to distinguish smull-mote fragments from
the seed fragments with which they might be confused because of
similarity in color of the seedcont tissue.

False motes ave very small, motelike structnrves that ocenr at the
base of many locks of cotton {77, Iach consists of a dnrl-colared
seedlike body to which short, thick-walled fibers arve attached. They
are no larger than some seed and mote fragments and therefore are
here classed with the seedcoat fragments.” They differ from true
seedcont fragments of similar size in that the scedlike body is an
entive structure with its surfuce unbroken except at the point of
attachment. However, structures definitely identified as false motes
hive been found only oceasionally in yarn. Either most of them
were large enough to be removed by the card, or they were not recog-
nized in slivers, vovings, or yarns. The possibility fhat some may be
broken dnring the early stages of yarn munufacturing, especinlly
during carding and combing, cannot be disregarded, but because
of their very small size, fragmentation does not seein likely to occur,
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at lenst net to any appreciable extent. False-note fragments would
be difficalt to distinguish from small-mote fragments and from certain
seed fragments.

These descriptions apply to seed and mote fragments from mature
bolls and would seem io make fragment identification a simple matter,
ITowever, the characteristics and distinetions ave not so clear cut as
the descriptions might imply, for there are fragments that do not
appear to helong to any one of the described clusses. Fragments of
seeds and motes from insect-damaged, diseased, or immature holls
do not fit into the classification; their fibers ave usually thin-walled
and their seedcoat tigsue dilfers in general characteristies from that
of seeds and motes in healthy bolls.

Considerable study of the {ibers and tissue of the seeds and motes
from healthy, diseased, and immature bolls is necessary in order
to be able to classify a fragment with even a reasonable degree of
assurance.  On the whole, however, the number of questionable frag-
ments enconntered usually is not very lavge and in this particular
study were so few that they were completely disregarded.

A clagsification of seedcoat fragments hus also been presented by
Gulati (4). e divides them into three groups, the division being
based on whether the fuzz is mature, halt mature, or immature, and
states that the degree of maturity of the fuzz indicates the orvigin of
the fragment. It is diflicnlt fo see how, by this system. that frag-
ments trom smaull motes could be distinguished from fragments of
mature seeds, since the fibers on small motes from mature bolls are
usually thick-walled as ave also the short, fuzz fibers on mature seeds.

Variations in and Relationships of the Number of Seed-
coat Fragments in Yarn

Materials and Methods

Variations in 4¢he number of scedeout fragments in yarns and the
relutionships of these variations were studied in connection with the
1935--37 regional cotton vaviety investigations of the Ifield Crops
Regeurch Branch, then a part of the Bureau of Plant Industry, Soils,
and Agricultural Engineering (7). Tublications covering certain
phases of these investigations (70, 11, 12) give details as to materials
used and procedures followed for sccuring most of the seedcout-
Tragment data: therefore, only a brief description of materials and
methods will be presented at this Lime.

The matevials studied were seed cotton, ginned lint, and yarn
samples representing 2 series for each of 16 varieties grown at 8 loca-
tions i 3 suecessive years,®  The varieties and lecations ave shown
in talle 1.

The scedeoat-Fragment content of the yarns was ascertained by
examining 50 yards of No. 225 yarn for each spinning test lot.

*There were 760 =pinning fest lots instend of 768 (16 x 2 x § x 21, since in two
instineey replicate spinning siouples werp composited, o tacilitnte analysoes,
two S0-yard sammples of yarn were examined for (hese composited lols in order
o have an equatl nmmber of observalions for all lots,  There was one instincee
of compositing of seed coltor and ginned ol saomples,  Inoenel instiancee Ehe
valug obiained tor the eomposiiod sample was assigned (o {he fwa replicadions,

® Imperfoetion connts were minde by Mary Rutler, assisiani chemist, Pield
Crops Reseavel Binmeh.
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The examination was made a yard at w time, and neps, seedcoat frag-
ments, and other imperfections were vemoved and placed on a black-
velvet board (70). A certain amount of identification aund classifica-
tion of the impertections could be accomplished with the unaided eye,
but a classification of seedeoat fragments as to type required a nucro-
seopical examination. Three types of fragmnents were constdeved—
chalazal fragments, and fragments from large and from small mofes.

Tane L—~Neps and seedeoat fragments ind0 yards of No.22s yarn for
2 series each of 16 varieties of cotton grown at 8 locations for §
suecessive yeurs

Variety, location, and year . Neps ' Beedeoal fragments
Variety (43 obscervations each): Number Number | Percent!
Acala (Ropers)___. . ... o aaaa-- 48,4, 18. 8 - 277
Arkansas 17 ___._... e imamaeaan 36,3 | 1.6 24, 2
Croveland (Wannamaker) . . .. __0 14 8§ 1A 38. 8
Caook G128 __ .. . L aeean 25.0G - 4.5 46, 2
Delfos (Aissdel) 4. .. e e LG 95 ! 21.8
Deltapine Tloo_ o . ool 20.2 8.0 21.5
Dixic Mriwmph 789.__. ... ..o 16, 8 ¢ 13.5 § 4 G
Farm Reliof 2. ___ ... ... . .. o - 29. 4 {38! 318
Ialf and Wall .. . ... . . . . ..- 15,2 0.6 o
Mexiean Big Boll. e S e A0 . 10.8 ! 23, 1
Guadla o .. . e meae- 28 5 10. 9 277
Rowcen 10-2088_____. e aa e 20. 8 2.8 368 L
Startex GLO ... L ..oa 13. 9 01 7.4
Stoneville 5. . P 241 0.3 24 4
Triumph (Qklahomad 44 e 10, 8 12,8 . 3.3
Wids 5o oo 89, 1 9.5 9.6
Location (96 ohservalions cuchi: i
Florence, 8. C. ... . ... .o 3.2 187 25. 5
Sioneville, Misse._ . e 27.7 11.58: 24. 3
AMarianna, Ark. (uplandd Cel e 28, 2 1L 6 29 1
AMarianna, Ark. (delta) e 14. 3 1.2 e 7
I3aton Rouge, La L aae J1. 0 12,1 228
Stillwater, Okla.. .. .. ... .. ... : 40,04 ih. 8 25, 4
College Station, Tex . . . . ... - 27, 0 G098 20,6
T.ubbocek, Tex.. . e eia- 1,3 u.7; 34
Year {256 observaiions enchi}: : ;
1935 e e 23,2 A 322
L 3 121 O 30, 4 1.0 8.2
LA 5 ¥ . e maeemam 3.6 12,4 20, ¢
AMean (768 observadions) o oaoLoiooiaaas 30,4 1.6 27,6

1 Percentage values are based on averages given in the table,

Variations in ithe source of each type of fragment was estublished
from the study of samples oF ginned lint and seed cotton. The extent
of chalazal chipping was shown for each cotton by the nuniber of larae
Vhalazal fragments in a 22-geam sample of the ginned lint (14).
Mote-forming tendencies were shown by the percentage of both large
and small motes in L,000seed {soeds+ motes) samples. Details ot the
nothods used to obtain the mote percentages are given by Pearson
(£2). The data for the Jarge motes given i that bulletin ave somia
what different from these used here, however.  1n the former study,
interest was centered on differences in the production ot large motes

gD == .
BAATUGE - Oa )
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that could be attributed o differences in variety. loeation, and season
of growth. ILarge motes suspected of having Deen formed as the ve-
=ult of insect mjury were not included.  In the present study all large
motes are considered. regardles« of causal factors, since all would be
potential sourves of fragnents.

It should be empliasized chat che mote-pereentage data represent the
abimdance of motes in seed cotton.  No information is available as to
the mote content of the ginned line, With uniform ginning proce-
dures, however, it would be reasonable to assunme that differences
in the mote content of reed cotton would be shown by similar dif-
fevences in the mote content ot the corresponding Tots of ginned lint.
Though an effort was made for all sampling and mechanieal proce-
tures connected with the regional variety ivestigations to he as uni-
form as possible, a= will be pointed out liter, there probably did cceur
diiferences in handling that may have rezulted in some inconsistencies
among the final results.

The duata were subjected to variance and eovarinnee analyses, To
facilituate these analyses the values for ench paiv of veplications {series
Land 2} (see p. T) were (ataled or averaged, gince the studies on the
nep content of yarn (1) and the mote content of seed entton (7.2) had
hiown no highly stgnificant differences between blocks within loca-
rions. There are thus 384 cottons with 383 degrees of freedon.

It 15 realized that most, if not all, of the varvieties on which this
study was based are no longer grown as such.  But any group of seed
cottons would undoubtedly show variations in chalazal chipping ten-
dencies and in mote content similar to the variations shown by the 16
varieties used for this study, 1t wounld therefore be veazonable to as-
stme that the relutionships deseribed here would be essentinlly the
=ame for any other group of cottons under o similar zet of conditions.

Observations on Seedcoat Fragments

The number of seedeoar fragments, regavdless of type, in 50 yards
of No. 223 varn for the 354 cottons ranged from + to 43 (avernge of
rerics 1 and 2). Averages showed strilking differences between vari-
eties (tuble 1), Deltupine i1 having the fewest fragments (8.0) and
Acala (Rogers) the mest (185). Loeational diffsrences were com-
paratively small excepr that the yirus of Stiliwater, Olda., had
considerably more fragments than thoze of any of the other 7 locations.
Ditferences hef ween yvears were also small.

Sinee neps o seedeont fragments together nle up in most in-
stances the majortiy of the small imperfections fonund in the yarns
examined, the peveentage of ench type of imperfection of the total
number s of interest. o these particnlar 354 lots of yurn taken
15 a0 whole the pereentage of seedeont fragments was 27.6 (table 1).
The varietal range was from £.6 percent for Wilds 5 (o L6 pereent for
Dixie Privmph 750, and forall vivetetes, except Wilds 3. seedeont frao-
mentls comprized at Teast one-lifth of the total numher of neps and
seetfeont fragments ocenrring in the varos examined (table 1).

Galafi (4). working with o group of 21 cottons, found =eedeoat
fragments to nake up IS pereent of the totad number of small im-
perfections preseut in the yaurnz: he examined. which is not greatly
different Trom the 27.6-percent content found for the regional vapiely
cottons, TTis varietal range of 8.5 to H.O5 pereent diffors Hittle from
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the range of 9.6 to 44.6 percent for the 16 varieties of the present study.
The percentages of {rulatt ave based, however, on the fotal number of
imperfections preseut, inclnding bits of leat. and the yarns studied
yanged in count from Nos. s to s, On the other hand, the pereent-
ages of seedeoat fragments found in the yarns of the 1‘0”1011*11 varety
studies are bused only on the total number of neps and seedcont fr ag-
ments, and the outne study was made on Noo 225 vaons. Even wilh
these diflerences in procedires. the two sets of data may be compared
in a general way. for the number of leat fragments found by Gulati
were, on the whole, too fow to aflect ‘il)l)letill}l\ the seedeoat frag-
ments pereentages: furthermore, there 18 no evidenee to suggoest that
the ratio of neps to scedeoat fragments would be affected by the yarn
count,

When the individual types of fragments were considered separately.
each wag found to vary consider tlbh wmnong the 384 Jots of cotton.
Bach type showed striking vavietal differences but r ather small loca-
tionad and seasoual differences (table 2}, The variet tal, locational,

Tapne 2—1"ypes of seedeoat fragments in 40 yards of No. 225 yarn for
2 weries of cacl of 16 vaviefies of cofton grown al 8 lorafions for 3
SNECORKIPC Yedrs

Chalazal  Larze-mote Bmall-inote

Variety, lovation, e
Variety, loeation, und year fraogents  fragments  Tragments

Variety (18 observations speh); Noupiher Numbher Nuamber

Triwwnph (Okiahomas 11 o
Wilds 5. ... . .
Locution (06 observations eaclo:

[T

Acala {Rogers) I8 ] 1, 3
Arkansas 17 _ 25 37 A
Cloveland (Wannmuaker 1.4 2.6 4.4
{'ook Q12 _ . 6.5 2,1 3.1
Delfos {Missclell 3 LA KA | 4.3
Deltapine 11 2.2 2 4 3.4
Dixie lmnnph T34 L6 30 5.8
Farm Retief 4 4,4 4.1
Falf and IT: l” 3.8 2.6 12
Mexiean Big Boll )] 32 5 7
Qualla o 2.7 EM 52
Howden 40 -2088 B A4 5.3 a6
Startex G160 . . 2 2.4 3.5
Stoneville 5 i. 2.4 56
A 3. 3.5

3, L8

[ I o) S/ o B O

Florenee, K. O 2,7 2.4 a1
Btoneville, Mise 2.9 3.2 Ao
Marianna, Ark. fupland: - 2% 3.3 5.6
Mariauna, Avk. {delia R 32 2.7 A4
Baton Touge, La . . 24 36 5 16
Stillwater, Okla . 2.8 5,2 88
College Biation, Tex 2.2 27 gE AR
Lubliock, Tex_. Ab 24 4.3
Year {256 abservations eneln:
[ LT 38 3.2 4.0
10936 ... 2.2 ERY 5 8
IOy . C e A 3.5 i
Mean (768 observationsl . .. L. __. 28 3.2 5. 6
Pereentage of total numbur of e i"‘ anel =0 e
coal Pragiments ! o o [ 7.6 13.3

P Ree table )
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and seasonal difierences shown by one type of frapgment were not neces-
sarily shown by the other fwo types. For example: Acala {Rogers)
had large nambers of fragments from both lavge and small motes but
a small number of chalazal fragments: Cook 912, on the other hand,
had a large number of ehalazal frngments but about an average num-
ber of fragments from large and trom small motes.  Variance analy-
ses showed. however, that there weve highly significant varietal, loca-
Hional. and seagsonal di Wevences in the maniber of each fragment type in
the varnsstudied {table 3). ' '

Tavrr 3.—Tariance anadysis of {1} the number of large ehalnzal
Jragments in 22-gram samples of ginned lint and the percentages
of large and of small motes in 1.000-seed sam ples of seed ratton and
{2} the mumber of simadl fragments from each of these fragment
sourres in 5 yards of No. 38« yarn for i6 rarieties of cotton grown
af 8 locations for 3 suecessive yoars

Mean seuare for—

‘halazal Trag- :
¢ frag Large motes  Small moles

: ments
' De- .
. | - o= a - A
SBouree of variation fg;rgc?r Fz 1 € & 8 F=
dom % f g l[ = f @ =g
; S Bz Sz o Ea =3 E. | B=
=== =z = = e = =
SEE | 2 £ 22 E8 | 28
i Lz = e 2
Varieties . . ... ... ._.- 15 416, 0% B e g 3%+ 23 2% 87.4**I B4,0%%
Tocatlons_._. . _ . . . __ 7 23D, 8@ 4 YEE[E HEF 4R GFE 2PV 4EF R GEE
Yoars_ . ___. e 3 ORTR AEE 4 8FF S HFF (G, LR TROER JOR T
Variely X loention . . . 103 3, 5%F |, 7¥ LR L1 246%% 2.0
Vartety X venr . L _ . B O ks PO Rl O L B T L
Year X loeation . _ . . _ i1 Cod BEF 2R 4EF 8 REF G40%F QDR
O s T ' £ ¢ .

L2 .7 L2 44 . 28

P One asterisk tudicates significance al the S-pereend level; 2 asterisks indieate
signifieance at the -pereent level

The abundanee of each fragment souree likewise varied consider-
ably omong the 384 lots. Varvietal dilferences were very strilking
both in the number of chalazal fragments in the ginned hint and in
the percentage of smnll wotes in the seed cotton; vavietul diflerences
in the percentape of lurge motes in the seed cotton aud the loeationy)
and seasonnl differences for all three Fragient sonrees were not partic-
alavly marked (table 4. When the data were analyzed statistically,
however, each Teagent souwree was shown 1o vary fo a highly signifi-
cant degree with variery, Joeation. and season of growtl.

No attenspt is made to disewss the interactions for cither the frag-
ments or their sonvees {tnble 2Y. The situations are very complex,
beetuse af the many factors involved, and interpretations wonld be
ificult, F jiot nnpossible, to make.




SEEDCOAT FRAGMENTS IN COTTON i1

Correlation analyses showed that there was a highly significant
tendency for differences among the 384 cottons in the number of lar ge
chalazal fragments in the mnned lint and the percentage of large and
of small motes in the seed cotton to be followed by si imilar differences
in the number of the respective fragment types in the corresponding
yarns. None of the corvelation coefficients are large, however, but
the degrees of freedom are suoificient in nummber to make each coefki-
clent highly significant from a sfatistical standpoint. The velation-
ghip between the abundance of the fragment source and the nuwnber
of fragments in the yarn was most consistent for chalazal fragments
{r=0.514), somewhat less for large motes and their tra n'ments
{ 1=0471), and considerably less for “small motes and their fl.wments
{r=0.287).

Through covariance analyses, the vavietal, locational, and seasonal
Ielatlonshlps were considered separately for cach fragment typs and
both the total and the “within” correlution coefficients were calenlated

Taner 4—Seedeoat fragments in 82-gram. semples of ginned lint and
large and small motes in ]_000-90&(5 samples of seed cotfon for 2
sertes of euch of 16 varieties of cotton grown ut 8 locutions for 3
SUCCEssIve Yours

Lacge | L
! gl\'\‘lt‘;%ril ! L arge { ST atl
Variety, loeaton, and yvear ! fragmoents ! nu:égflm . mc;efésdm
I ‘ﬂ?}?ed ' eotton | cobton
| |
Varicty (48 observations each): - Number Pereent i Pereent
Acala (Rogers)__________ . _____.____. 3.0 6.1 12.0
Arkansas 17 _ .o ... ____._ 42 4.7 3.2
Cleveland (Wannmmaker) . oo ___.. 5 2 3.8 10.7
Cook 932 e el : 5.6 37 4.4
Delfos (Missdel) 4. .. ! 3.7 ] 45 .G
Dellapine 10 .o ______.__ 1 6.1 4 2 7.7
Dixie Trivmph oo aa o : 7.6 4,2 8.2
Farm Reliel 2______ . _____ _ ; LA 6.2 10, &
Haif and Half ... .. . . ... .. : 6.0 | 4, 2 14.6
Mexican Big Boll .. _____ ________._.__ ) 3.2 59 . 7.7
Qualla . o e eaa- i 6.2 4. 7 . 1.8
Rowden 40-2088 . _______ . ___ . .____. . 16 4.7 ; 8 2
Starlex 019, ... o .. ! 6.5 | 4.2 i1
Stoneville 5____ . __ ... I 5.3 | 36 2.8
Triumph (Oklaboma) 44 . o __._ 9.7 50 83
Wilds B e mme- ; a1 6.0 ; 11, 4
Location {96 obscrvations cach): | i
Florenee, 8. O oo imireeiceanm : 9.3 5 0 8.7
Stoneville, Miss_ ... ..o __._ | 6.3 4 8 16. 8
h-f:zri:mna, Ark, (upland).__.________._ : 4.7 4.9 9.7
Marianna, Ark. (delta) ... ... .._ | 5. 7 3.3 9. 8
Baton Rouge, Lo .. oo aeaon ! 81 58 7.1
Stillwater, Okla_._._._... e mma ! 4.6 0. 4 i 1487
College St‘.ntson PeXe .. 4.0 4.7 0.2
Lubboek, Tes_.._... e m———— 3.8 2.9 4 4
Ycar (256 observations (.d.l‘..,h) I
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(table 5}, The degree of relationship as shown by the size and sig-
nificance of the different correlation coeflicients varvied considerably
and was not always what might have been expected from the resuits
of the variance analyses {table 8}. For example, highly significant
varietal differences were shown for both the percentage of small motes
i seed cotton and the number of small-mote fragments in yarn; there
was, however, no significant tendency for the varietal differences in
the mote percentages to be followed hy similar ditferences in the
number of small-mote fragments in yarn (tables 3 and 5).

No attempt will be made to discuss the results of the covariance
analyses in detail. However, the following general trends may be
observed : Highly sionificant corvelations were given by chalazal frag-
nients for varieties and seasens but not for Jocations: by large-mote
Tragments for varicties and loeations and to some degree for seusons;
and by small-mote fragments for locations only.

There are probably several explanations as to why certain of the
very large differences umong cottons in the chalazal-fragment content
ot the ginned lint and the mote content of the seed cotton were not
shown by similar differences in the number of the respective fragment
type in the corvesponding yarns.  Some of these inconsistencies may
have vesulted from inherent diflerences nmong the cottons; others
may be attributed to factors or conditions associated with the ex-
perimental procedures,

Tasee 5.—Nimple rorrelation cocfficients vesulting from. covarignce
analysis showing for cacl of three types of seedcoat fragments the
velation betwween the abundance of the fragment source and the mum-
ber of fragments in corresponding yarns for 16 varieties of cotton
grown al § locations for 3 succesive years

' i . ..
| . Corrclation confficionts hetween !
4

arge chalazal

Sources of vurintion

of large-mote I'rag-

ments in yarn

wage of large motes
coel gotton and num-

fragmoents
niends i yarn

Dwrees of freedom

Number of |

!
i
|

: l
R [ T 14 (). 820%= . (, 5O2*
Taoenlions. ..o .. ....... : & . | . 8Ba0%*
Yenrs. o oo o 1 . N 9
Between varielies within lovations { CGSgkE L L dG6Yr L Lot#
Between varictios within yoars - 44 L7520 JOgEE . 144
Between locations within variclios. .. 111 L2304 B55EF . G6g**
Between joealions within years o P20 . P TTTEE L G12%#
lebween years wichin varietios. .. oot 31 CGOuEE 131 . L0452
Bebween yvears within loenlions. ...+ 15 . 5U* . Tah*E . 129

1 One asterisk indientes significance ab the 5-pereent level; 2 asterisks indicate
significunce at the L-percent level
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Lack of varietal correlation appeuars in some instances to be due
to some not understood varietal characteristies that affects the tenac-
ity with which fragments are held by or ¢ling to the lint. For ex-
ample, both Acala (Rogers} and Wilds § produced about the same
number of large motes (6.1 and 6.0 percent, respectively, table 4};
seatter dingrams with regvession lines (not presented here) showed,
however, that Acala (Rogers) retained more fragments from this
souree than would be expected, while Wilds § vetuined fewer (tuble
2). This behavior characterized the varieties not only when con-
sidered as a whole, but also when grown ut the various locations in
the 3 years. No convincing explanation for the difference in behavior
of these two varieties is appavent.

The very poor varietal correlutions between the small motes and
their fragments (table 3) can be attributed lavgely to the bebavior
of Acala {Rogers) and Half and TTalf.  As shown by scatter dia-
arams and regression lines {not presented here}, Acala (Rogers).
as with the large motes, retained more fragments of the small motes
than would be expected, while Talf and Half vetained tewer. The
small-mote fragments of TIalf and IHalf may have been unable to
cling tenaciously to the short, coarse fibers that characterize this
vaviety. This explanation is turther supported by the fact that Half
and Half also vetained fewer chalazal fragments than would be ex-
pected. Still, the explanation is open to question, since the variety
retained about as many large-mote fragments as the mote percentages
would indicate. Although there appears to be no adeguzte explana-
tions for these inconsistent source-fragwment velationships among
varieties, the consistent behavier of the varieties at the diffevent lo-
cations in the different vears would indicate that distinet vavietad
characteristics of some kind are responsible for the retention in the
varn of more ov tewer tragments than would be indicated by the rela-
tive abundimnce of the structuves giving vise to the frngments.

Time and space do not permit an extensive discussion of discrep-
ancies that undoubtedly originated in the experimental procednres.
However, cevtain rather obvious sources of error should be pointed
out. Though an effort was made to have all swnples as representative
us possible and as large ag time and abor woold permit, the sampling
procedures and sample size, particulariy of the yarn. probably consti-
tute important sources of ervor. Though a 50-yard sumple of yurn
was considered sufficiently Juvge for the nep phase of the study {10},
Jarger samples undoubtedly would have been better for the seedcoat-
fragment phase, since each type of fragment ovcurs in much fewer
numbers and apparently with greater variation than do neps.

The possibility of m*staken fragment identifieation cannot be disre-
garded. It is felt, however, that such instances weould be too few to
affect to any apprecinble extent the weneral reliability of the data.

The values representing the number of large chalazal fragments in
the ginned lint may be open to some question. If is doubttful that any
fragments would be missed in exumining the lint samples. It is pos-
sible, however, that some may have been broken up, so what should
have been counted as 1 fragment (the tuft from 1 seed) was counted
as 2 or even 3 fragments.

Instances, purticularly of locational relationships, in which the
chalazal-fragment content of the lint appears to be too high for the
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Tragment content of the yarn, could possibiy be attributed to a break-
ing up of chalazal tufts by certain methods of handling (tables 2
anc +).

It is possible that preginning, ginning, and postginning treatments
and metheds of handling may have varied sufliciently from location to
loeation and from year to year to nccount for some of the diserepancies
observed. TFor example, about the same number of small motes were
produced in each of the 3 vears and vet the 1937 yarns contained more
sill-mote fragments than did the 1935 and 1936 yarns (tables 2 and
4). It is possible that when ginning some. if not all, of the 1937 cot-
tens, the moting action was restricted to a greater degree than in the
other 2 years, so that the 1937 lints possessed more small motes and
the yarns consequently more fragments from small motes than did the
lints and yarns of 1935 and 1936.

In spite of the inconsistencics, it is evident, however, that {he seed-
coat fragment content of a yarn is related to the number of Targe
chalazal fragnients and motes in the lint from which the yarn is spun,
and that differences among yarns in their seedcout-fragment content
resuit to a significant degree from varietal, Tocational, and seasonal
differences in the chalazal chipping and mote-forming tendencies of
the cottonz concerned.

Discussion

Fuailure to distinguish seedcoat fragments from neps leads to con-
fusion and misinderstanding, and may aftect proceduves followed by
giners and yarn manufacturers, hut particularly by breeders. Tf
seedeoat fiagnnents ave not distinguished from neps, they will enter
into the nep count, so that erroneous conclusions may on occasion he
reached as to factors responsible for the appeavance of specific samples
of yarn. The viam spun from a certain selected strain might be con-
sidered very neppy, whereag it actunlly had few neps but ninnerous
chalazal fragments. Failure to recognize this fact would lead the
breeder to adtempt to select Tor low-nep production, wherens he should
select strains with reduced tendencies to chalazal chipping.

Neppiness is generally associated with long- and fine-fibered cottons
ane with immaturity as represented by a high percentage of inimattre
seeds. Targe motes, and thin-walled Hbers. Sueli immatie cottons
would probably also yield excessive numbers of seedeont fragnients,
However. as chalazal ehipping and mote-forming tendencies have been
shown to vary considerally among the varieties studied (table 3).
the production of an excesstve number of seedeoat fragments may or
naty ol be associnted with exceszive nep formation.  Thus, an abun-
tanee of small imperfections not assoctated with eonditions conducive
fo nep formation wonld probably indicate a problem of seedcoat
Tfragments.

Failnre of the hreeder to distinguish between seedeoat: fragments
and neps, and to recognize this fragment production as a problem dis-
finetiy different fram that of nep formation may lead not anly to a
Togs of time but to failure to develop struins of cotton possessing
desired characteristics.

Controlling or reducing the seedeont fragments in lint and varn is
move than o matter of breeding. Though some reduction in mote-
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forming and chalazal tendencies can undoubtedly be brought about
by breeding for small chalazal-cap areas and for low-mote production,
further control or reduction could be accomplished by employing gin-
ning practices that wounld tend to reduce the extent of chalazal chip-
ping and to increase the number of motes removed.

It must be borne in mind, however, that unfavorable environmental
conditions could probably result in increased mote formation, even
for a variety tending under favorable cenditions to produce few
motes. It shoukd also be borne in mind that the inter-relationships
among the diffevent factors that control the growth and development
of the cotton plant, the seed. and the fiber may be such that rediction
i mote-formng and chalazal-chipping tendencies could not be ear-
ried beyond a certain point. without emphasizing some related, un-
desirable characteristic,

There is finally the question of evalaating the importance of seed-
coat fragments ag an element of yarn qualily. Precise evaluations
are difficult to make, No method has been develaped other than te
count them in measured lengths of yarn, or samples ot lint, silver, or
roving of known weights (4. 7).

The importance of the seedcoat fragments would probably depend
upon the actual number of fragments occurring in a varn, as well
as upon this number in relation to the total number of tmperfections
of similar size. For example, it would be reasonable to suppose
that the seedcoat-fragment content would have a more important
quality-determming effect in Half and Half than in Acala (Rogors),
for though the Half and Flzlf yarns had only 10.6 fragments per
50 yards as compared with 185 for Aeala {(Rogers). the percentage
content for Half and Malf was 41.1, while that for Acaln (Rogers)
was only 27.7 (table 1).

The possible importance of fragment size chould be taken into con-
siderafion. .\ few lavge fragments because of their conspicuousness
might detract more from yarn appearance than would a greater num-
ber of smaller fragments. However, large fragments may not eonsti-
tute a_very important quality problem. They are usually very in-
securely attached to the surfuce of the yarn and many would be lost
in the finishing processes. Smuller and less conspicucus fragments
that are more closely incorporated in the yarn might prove to be
more troublesome,

It is difficult to draw general conclusions as to which type of frag-
ment detracts most from yarn quality, as their numbers vary greatly
from lot to Jot. For these particular cottons as a whole, the fragments
from small motes might be considered the most important type, for
they comprised practically half of the fragments present. Flowever,
fragments from large motes, even though fewer in number, would
probably have an effect on yarn quality at least equal to all the other
fragments, because of the dyeing difficulties with their tufts of thin-
walled fibers,

1t s evident from these observations that the problem of scedeont
fragments is a very definite one, but that it is far from a simple one,
being complicated by the interaction of many fuctors associated with
probiems of breeding, production, manutacturing, and finishing,
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Summary

Seedcoat frrgments as they oceur in yarn are similar in size to neps
and present rome of the same quality problems plus a few addifional
ones. They are usually less abundant than neps. but may oceasionaily
make up nearly half of the neplike imperfections in a yurn.

There ave three main types of fragments, each from a distinetly
different source: (1) Chalazal fragments. spnll fragments that are
separated from the larger ones pulled from the chalnzal ends of the
seeds during ginning, {2) fragments from large motes, and (3) frag-
ments Tron small motes.  The mote fragments wre produced by the
breaking of motes during ginning ov the early stages of processing up
to aud tneluding earding. Tach fragment type possesses certain fiber
il seed-tissue characteristics, which will, in most instances, serve for
identification purposes.

Vaviations in each fragment type and its sonvee were studied on
ginned lint. and on seed-cotton and yarn samples representing 2 serjes
for each of 16 varieties grown at 8 locations for 3 successive years.
Fach fragment type and its source was shown to vary to u highly sig-
pificant degree with variery, loeation, and season of wrowth. In
general, there was u highly significant tendency for variations among
the cottons in the abundance of euch fragment ource to be followed by
simdlar differences in the fragment content of the corresponding varns,
Varietal differences were shown with 1 high degree of consistency by
chalazal and large-mote fragments. but not by small-mote fragments:
tocational differenees by both large- and small-mote fragments, hut
not by chalnzal fragments: and seasonal differences to some degree of
stghificance by ehalazal and large-mote tragments, but not by small-
mole fragments.

Possible explanations for the failave of certain differences in the
abundance of a fragment source (the number of chalazal fragments
in the ghned lint or the percentage of large or of smnll motes in the
seedd cottony to be shown by similar differences in the fragment con-
tent of rhe corresponding yarins were discussed.
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