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SEEDCOATFRAGMENTSIN 


• COTTON-an element of yarn 
quality 1,2 

By NOH~L\ L. P~:,\JlSO~, cotton tce/l'II.olo!Ji8t, Field Cro[is RC8CI1rch Branch, 
.dgricII/tIl/"al RC8(,fl/"C/( S..·/"ri(·('." 

Introduction 
Appearance is one of the chief factors determining the quaEty 

of cotton yarn. Grade standards have bC'C'n de\'elopec1 for evaluating 
yarn Ilppenrance. The appearance !!l"Hde of a yarn is based on its 
"rebtive e\'enness~ smoothneRs. and ~i'reed()m from i'oreign matter': 
(3):1 The relative smoothness and freedom from foreign matter is 
determined 111rg01y by the number of small impedections that are 
present. 

Neps a.nd sl.'eclcoat fragments form most. of the il1lperfeetions. As 
they occur in :ram they are similar in size and often in general ap­
pearance and frequently, the1"efore. are .110t distinguished from each 
other but are gronppd to~C'th('r l1ne1 a11 arC' cOllnted as npps. Ho\YevPl', 
they are byo distinctly dill'('rent structurps (7). Keps nre knots of 
tangled fibers (lig, 1, (' and lJ). ~p('d('o:tt fragll1Pnts are bits of tisslle 
from either motes (1;2) or seeds with tufts or fibpl"s attachpd (fig. 
1,.1'1 andD). 

• 
Becftuse seeclcoat fragments arc made up of hoth fibprs and bits oi' 

seedcoat tjsslle~ they affp('t the appeal'nnee of th(' yarn in sC\'eral ways . 
The fiber tufts pl'Pspnt clyping dil\iculties simil:H' to those given by 
neps 11l1cl may appenr in dypd .pu'n or tloth as lln(\('simble specks that 
are either lighter or occasionally darker than thpir backgronnd (7). 
In addition, the purtieles of see([("oat shlnd out against a light back­
grollnd as unsightly dark specks (fig. 1,8). ,Yith cprtain treatment..s 
the secdcoat tisf;uc Illay be rP1Hlerpcl inconspicuolls or 111il,)' even be 
dissoh'ecl (5). III ('itllPl' ease, the neplikp tuHs would stilll'cmain and 
they might nppeul'in the :fabric as eonspicuollS imjler:fcctions. Ii' a 
sceclcoat fragment is (,'Iuspl,)' ineorpoL"atecl in the yarn, the dissolution 
of the s('edcoat tiSSllP Illi!l'ht lead to a hole or at least to a weakened 
place in the yarn or fabt·ic. 

Spcc1coat fragments uIred not. only the quality of the finishpd prod­
uct but are also a 'I'HctOt' in pro('('ssing. Along \\"i th neps, they are 

I Submitted for I'II\)li(':ltion ll('('('lll\)l'r 1:), 1\1;;-1. 
"l'his l'[udy i;: part oj' [·hp n'.~iolJal ("oUnn Ylll"i('t.l im'pst:ig-:ltions conducted 

joilltly IW till' I"ipl([ ('1"0)1;'; U!':«'areh J\nllH"h, AgI'i('lIl[lIl'al Up;;p:lrC"h ~eJ'\'kp, 
and thl' COiJUII DiI'iRion, .\gritllltl1ral:\larkej·illg HI.' IT i<:(I, Cnitpd Hfat·p!; 1)PI,:lrt· 
lJll'llt of Ag-ric-llHllrl'. (~l'h(' ("o()]lprnl:illg :lg!'lIcips wert' [orJlIl'rly kllolYJI ns the 
BUJ"P:lu 01' l'llIlIt IlIdu"t·ry, HOil;;, :llId "\g-ri('llltnraJ En.~·ill('!'riJlg. Ag-ri(,lIltllr:l1 
Itp>:l':lr("h Aclmini:'i:ra[ion IlIHl the ('otton llJ':lJJeh, l'rodlJdi()n finO ;\I:lrket:ing 
Administrn I'ion.) 

• 
3 AIll)reeial:ioll i!; eX]lJ"('H1'ed to H. D. I\n.l"kpr, :t!rI'i('lJlhmll adllliniHir:tior, and 

~Pholllas KPIT, pri Jl('iJl:l I nb('I' t ('('hll()logi:<t, 1"il'lel ('I'()P>; U!';;l':I reh Bra II('h, fOI' 
helpful sllgge;;UolH; :lll(l ("ri1i<"i~ln;;. A('kllfJwl('llgl'nH'nt is 111:1(1(' 10 fill' Agri("IJI • 
tura1 EJxlIprilll('1I f' ~tlI [i(ln}; of :\ol·th ('a roJi 11:1, HOllih (':I J"OJi 11:1, M is~i;;;;i[l]Ji, 
Arlmn>:ns, Lotlif:iillJ:J, Okl:lhoJlI:l, :lnd '!'PX:lR for IlJ'O\'illillg I Ill' saJllpl('s (hnt: IlHHle 
these stl1dips j)()s::;illl('; alld to I·Jarl F:, I1pl"kl(','·. Alldpr;;oll, ('layl:llII :lJltl COlllrJ:lllY, 
for HIP phMogr:lph 01' ('loth with ;;I'('I!('IJ:lf ['1·ag-IIl('lIt;.; . 

• Italic numbers in [l1l1"('lIlh(';;l'S 1"('1'('1" III Lit.l'I'alure ('ih'd p. 1G. 

~ 
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I<'[(;['IU': 1.-..1, It ,:,,('d('mll' [1':lg'1I1('1It. X :to: /I, lIl'pS ill ~'al'u, X ~J:~: e, a IH'J) X 41; 
n, St'(>('\t'Olit rl'ag'llll'l1ls ill yal'lI, X ~1,~: 1>, ("10111 willi alll'xll'('llll'I~' lann' 11111111)('1' 

of s(,Pth'o:lt fl':lg;IIIl'I1IS, :~: 1. 

pl'OlJaIJI,\' r('~I)()I];-;i1)ll' for ~Olll(' of tlIP "(,l1th; dm\'11" in ~pil1l1il\g, Thpy 
[\I'P also :t prohlplll or \\'il~((\ for ill till' ra\\' ~t()l'k t hpy l'pprl'~('llt ll111tl'­

rial (lint \\'a:, pllr('h:t~('d at thl' lll'i('p or good lilll'r, ~1()I,t'o\'l'r, plrort~ 
to I'Plllo\'P tlll'lIl ill ()IH'ning. ('I('allill).':. ('ardill).':. or ('01I11)ill).': proiJalJly 
Pillail till' loss oJ ('ollsidl'rttlilp good lilJl'r n IOllg with tliPIlI, fol' nil'}' 
('Iill~ to till' lint' t(,llrll'i()II~I.v (,i), 

>\Ianv ill\'l'~t i!.[:tt i()l1~ hnn' ill'PH mali" (:OIH'PI'lIill!.!' thl' fadol's :L1l'ect- • 
ill).': IH'-i) i'orllla'tioll, with till' 1'(';-;11]( that ('ollsitipl'nhll' inforl1ltltioll 
has iJPPIl HI'('UllIldn(p<1 :\s to how allt! why m'ps til'(' fOl'llll'll (.J). On 
till' oth!'!' hand s('('lkonl fl'iI!.!:IIH'llt~ h:I\'(' l'p['('i,'('<1 linlp nttt'llt iOll, This 
lnck or altl'lItiO'l lIlay 1)(' dill' ill pal'l, at Il'a;-;(' to till' failurl' of t'hose. 
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SEEDCOAT FRAGMENTS IN COTTON 

cOllcerned with cotton quality to consider seedcoat fragments as clis­
tinct from neps and to the fact that, as a general rule, these fragments 
do llOt occnr in yarn so abundautly 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 gilllledlint, in the prodncts of the various stages 
in yaTll manufacturing, and particularly in the yarn itself. 

This bulletin presents a classification and description of seedcoat 
fragments of cotton, together with the results of t1 study of the varia­
tions in their content in selected yams and t11e extent to which these 
variations ,,-ere related to those i 11 the structures giving rise to the 
fragments. 

Classification, Origin, and Description of Seedcoat 
Fragments 

Seedcoat fragments may be classified as follows: 
S~d frtt~ments 

From the chalazal end 
From other tha n the eha laz:l1 '-'nd 
Funieulus 01' l'italk at the mieropylar or pointed end (this is not strictly 

seedcollt tissue) 
Large-mote fragmen ts 
Snmll-Illote fra>-'lIIents 
l!'alse motes (alld their fril>-'Illellts'!) 

Chalazal fragments are produced as a resnlt of chalazal chipping 
(9, 13). The seec1coat tissue at the chalazal, or roullded, end of the 
c,()tton seed is not so compact as tl1:lt coyering the rest of the seed 
(9), and may be broken when a pull is exerted upon the tuft of fibers 
originatill~ from this area. Such breakage may occur in ginning, 
with the result thnt some seeds chip; that 1S, 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 
compact, naplike l1la~ses (8), since the fiber tuft is much more con­
spicuous than the seedcoat tissue (fig. 2, .."1): During the opening, 
cleaning, and carding processes these I,u'ge fragments will be broken 
up into smaller ones, some of wh iell may 'persist .into the yarn. 

Small fragments of clwhzrrl origin may be identi fied by'the presence 
of the dark, irregularly shaped cells tlUlt eha rncterize the spongy tissue 
underlying the chalazal epidermis (9), and by the lack of compactness 
of the epidermis itself (fig, 2, B and (i), The characteristics of the 
fiber tuft are usually of second:u-y importaneein identification, though 
they may be helpful in some cnses, The lint fibers at the chalaza] end 
of the mature seed are thin-walled (6), but the fuzz fibers ordinarily 
do not appeal' to c1iJl'et' appreciably in wall thickness from those at 
other positions on the seed, Fuzz .fibers alone, then, would not be 
helpful in doubtful eases, but tlle presence of bases of thin-walled lint 
fibers might be of sonw value if the seeclcoat tissue could not be posi­
tively identified as chalaznl tissue, 

Most of the frngments from mature seeds found in yarn (or in 
samples of sliYer ancll'o\'ing) are of ehalazal origin, However, occa­
sionally they may be from some other podion of the seed, apptu'elltly 
cut from the seeclcoat by the teeth of the ginsl\.w (7), 'l'he fragments 
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1."/(il'IO-: :!,-- "I, .\ 1:1 I'g,' ,'IHlllIznl 1'1'1I.l!'1 IIPII 1 , X ::; Ii. 11 !"Ill:lII ('lInl:lz:l1 fl':I.l!'Il1PJlt· ( not\' 
nlg'g(>d ('(Ig'p of Jill 1'1 i('l(' of >-('('<i('OIl r 1i""II(, I, X :;0: (" l'PPIi('o:l t- portion ot' :I ('Ii:ll. • 
:rz:rr l'l':lg'IJl('llt "lIowill.l!' fl':l!,dit· 11:11111'(' ()f ('II:llnz:l1 li""IlP, X ](JO; n, fl'lIglll(,lIt 
fl'oJII 1:l1'.l!'P IllOn', >' -11: H, fl'llg'IlIPIJl 1'1'11111 ;;111:11111101(', X (;0, 
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SEEDCOAT FRAG~rENTS L~ COTTON 

observed in ginnec11int that were apparently formed in this way were 
usually rather large, but some of them may be broken up further in 
clll'dill,g, or lost. Fragments ~rorn portions other than the chalazal 
end of the seed may be recogmzed by the compact nature of the dark 
seeclcoat tissne, and by the presellce of fibers characteristic of IrUlture 
seeds. . 

The small stalk at the pointed or micropylar end of each seed is 
frequently broken otf during ginning. The stalks are fonnd in rather 
large numbers in most samples of ginned lint, although rarely in yarn. 
They IHlve very fe\\' Hbers and therefore cmUlot cling to the lint tena­
cious]y i consequently, they drop out during the eflrly stages of 
processl ng. 

Fragments from srnal] and from large motes are, for the most part, 
produced in the same \my. During cleaning. ginning, or the early 
stag~ in Y,Hrll manufacturing up to and in('lllc1ing ('arding, the sped 
porbons of many motes, both large and smalL are broken. It is also 
possible that some chalazal chipping may OCCllr in the ]~ll'gest motes. 
Some of the fragments ~lL'e small enough'to persist in the };arH. 

Both lal'ge and small motes possess certain seedcoat and fiber Ch:H­
acteristies that ,yill ajd in fragment ic1entit-icatioll (Ll). The seed­
coat tissue of large motes is light colored in contrast with the dadr­
('olo1'ed tissue of matlll'e seecls and of small motes fl'OI11 mature bolls. 
The fibers are longer than those on small motes ~ll1d sometimes may 
be nearly as long as those Oil matll1'C' sC'ec1s, and though the clegree of 
11be1'-\ya11 development may vary consiclC'mbly, the walls, Oil the whole, 
are usnally much thinner than those of fibers on m~lture seeds or on 
most smail motes. The walls of the fuzz fibers l11lty or may 110t be 
t11ickened. Fragments f1'OI11 Inrge motes may thus usually be identi­
fied by the light color of the seedcoat tissue, by the attached bases of 
broken thill-walled fibers, and in some instances by the presence of 
thin-walled fuzz fibers (fig. 2, D). 

Fl'agments from small motes may be identifi.ed by the dark­
colored .illllllatUl'e mote (seecleoat) tissne and by the short, denscly 
packed, fairly thick-walled fibers (fig. 2, 8). These closely packed 
fibers "'ith their fairly straight bases are in sharp contmst with the 
more widely separated ancl much contorted fuzz fibel's on mature 
seeds (Iig. 1, ('), and sen'e to distiJlgui!';h small-Illote fragments from 
the seed hagmeni's wit-ll which they might be confused becanse of 
similtlrity in color of the seeclcoat tissue. 

False inotes al'(~ yel'y small, motel ike structures that OCCllr at the 
base of many Jocks of cotton (11). Each consists of a dal'k-colo1'ed 
seedlike boely to which short, thick-walled f'ibel's are attached. They 
are no lal'ger than smne seed and mote fJ-agmcnts and therefore are 
here dassed with the seeclcont fragments, They eli fI'er from true 
seedcoat fragments of silnilnr size in th:tt the seedlike body js an 
entire stl'uctUI'C with its surface unbl'Okpn except at the point of 
attachlllent. IIowe,Ter, stl'uctmes definitely identified as false motes 
have been found only occasionally in yarn. Eithel' most. of thcm 
were large enough to be removed by the carel, or they were not rccog­
nized in slivers, l'o\Tings, or yarns. The possibility that some may be 
broken during the eady stages of yarn manufacturing, especially 
dUL'1ng cnrding and combing, cannot be c1isregarded,bnt because 
of their very small size, fL'aglllentatioll docs not seem likely to occut', 

http:identifi.ed
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at least not to any appreciublp extent. False-mote 1'ra~ments ",yonld 
be difficult to distinguish from small-mote fragments and from certain 
beed fraf[ments. 

These descriptions apply to seed and mote fragments from mature 
bolls and would seem to make fragment identi licution a, simple matter. 
However, the characteristics and distinctions are not so clear cut as 
the descriptions might imply, for there are fra/!nlents that do not 
appear to belong to any onn. of the described classes. Fragments of 
seeds and motes from insect-<1i\m~lf[ecl, diseased, or immature bolls 
do not fit into the classi lication; their fibers are usually thi n-walled 
and theh' seedcoat tissue eli tYel's in !reneral eharacteristics from that 
of seeds anclll10tes in !leaHl1Y bolls. ' 

Considerable study of the fibers and tissne of the seeds and motes 
from healthy, diseased, and immature bolls is necessary in order 
to be nble to classify a frahrment with e\-en n reasonable degree of 
assurance. On the whole, howeYel', the numher of questionable frag­
ments encountered usually is not very large and in this particuhi.r 
study were so few that they were cOlllpletely disre/!arded, 

A classiHcation of seedcoat frngments 11:1s also been presented by 
Gulati (4). He divides them into three groups, the dl\'ision being 
based on whether the fuzz .is mattIl'e, half ma.'ture, or immature, and 
states tl}at the degree of maturity of the fuzz indicates the origin of 
the fragment. It is diflicnlt to see how, by this system. thatfrag­
ments from sm~t11 motes could be clistinguishe,d fl'om fragments of 
matnre seeds. SInce the libm's 011 small motes from mature bolls are 
usually thick-walled as are also the short. fuzz fibers on mature seeds . 

Variations in and Relc[tionships of the Number of Seed­
coat F:ragments in Yarn 

Materials and Methods 

Yariat-ions in ,the number of seeclcoat fragments in yarns and the 
I'f'lationships of these nU'iations were studied in connection with the 
1D3;'5-·:37 regionn 1 eottol1 ytl rietyi n Yf'stiga tions of the Field Crops 
Hesea1'ch Bmnch, then a part of the BUl'ean of Plant Industry, Soils, 
and .Agl'iculturaJ Jiingineering (1). Pllblieations covering certain 
phases of these investigations (10,11,1,2) give details as to materials 
used and proced u1'es fQllowpcl 1'01' secul'i IIg Illost of the seeclcoat­
hagmcnt data: therefol'e, only it brief c1escl'iptioll of matel'ials and 
mct·hods will be lH'pspntecl at thi" Lime. 

The ma:tcrials stlldi('d were seed cotton, ginned lint, and yarn 
samples repr'esenting 2 series for each of 16 yarieties grown at 8 loca­
twm:i .in ;3 suecessi\'e years.5 The varieties and locations n,re shown 
ill table 1. 

The seedeont-fragment conh.'nt. of the yarns was ascertained by 
l~xamilling 50 Yilnh; of No. 22s yarn for each spinning test lot.G 

, 'rhl're Wl're 76G spinning' tf.'st Jots instl':H] of 70S (1(; x 2 x R x ;3), since in two 
in:st-:IIlf'N! rpplknn' spinning- ;::lII!pl('s w('rp (,Ollipositl'{l. '.1'0 f:leilH:lt·p :llIal.";;;l';;;, 
two iiO-ynrd slillIpll's of ,YlIl'II \""'I'l' ('xamiIlP{] for thps(' ('olllposited lot·s ill orlier 
to h:l\,(' an ('<I1I:l1 nlllnll(,!' o[ o/)il!'n'Ht:ionl'; [01' :III lo!":,. '1'111'1'(' W:lS (111(' im;t'IlIl(,(' 
of ('ompositillg- of ,w{'{1 {'ottOIi aIH] g-illlll'<l lint }::llIlpll's, III (>:I('h ilist-alll'\' th(' 
\-n1n(' oht:ninl'd for t·hl' ('(HIlPOsHp(1 R:llllpl!' \\'flS as;:ig-II('(\ hl til(' two rppli(':lnolls. 

• .hnpPI.'fl'ctioll ('onllt;: \\'Pr(' 1I111(1e by "lnlT Blltll'r, m;sisl:llli; ('III'lllist, Field 
CropR .Hl'sl'al:dl Hl'flllt'll, 

• 


• 


• 
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8uc('e88ice 'ye(ll'.~ 

Variety. locution. nnd y<'ar 

Variety (48 observatioJls each):
Acala (Rogers) __ _ _ _ _. . - - __ - - -. - - -
Arkansas 17._. ____ •. --- •• ____ ._ 
Cleveland (Wannamakrr) _ . _ . _. ____ _ 
Cook 912_____ • ____ .-' .. - -------. ­
D(!Ifos (:\Iissdel) '1 . _ _._ .. ---. __ _
Dcltapine 11. _____ . ___ . __ . __ ...• _. __ ~ 

Dixie Triumph 759 ____ .. _ .,,_ •. _. 

Farm Helief 2 ________ . _ ... ,. 

Half and HalL ... _..• ' , 

l\lexican Big Boll. 

Qualls. _. _____ .. ____ .. 

Howdell 40-2088__ • - .. - - . 

Startpx6l!L_____ -. . ... _._. ___ __ 
f)toneville 5 ______ . ,- - .. - .-- -. -., 
Triumph (Oklahoma) .\.\ ..... _. __ .-, 

Loca1~~:f(956- ~1)S~;\:t~t·i();ls et~('hI: .. ---...---1 
Florence, S. C _ ~... , _ ... - . - .' .... -

Stoneville, l\fiSL .. _ . 

i\larinnna, Ark. (upland) 

:\Iarittn na, Ark. (del tal 

Baton Houge, LIL 

Stillwater, Okln. 

College Station, '1'<':0: . 

Lubbock, Tex.. 


Year (256 observatiolls efl('h):
H)85. _________ ... 

19aO____ . __ __ 

19:~7. __ • __ ... _ 


:\lean (708 ohsermlionsj .•. - __ - -- • - - .. - - -' 

SEEDCOA'l' FHAGMEK'l'S IN COTTON 

The examination was made a Yilrel at a time, and neps, seedcoat frag­
ments, [mel other imperfections were remowel and placed on rt bladc­
velvet board (10). A certain amonnt of ic1(>lltificatiol1 and classifica­
tion of the :imperfections cOllld be Hccompl1she(l with the 1I11aidecl eye, 
but a classification of seec1coa1t fragments ns to type regl1il'ea a micro­
scopical examination. Tllrce- t.ypes of fragments were considerecl­
chalazal fragments, and fragments from large and from small motes. 

TABLE 1.-Neps anclseedcoat fl'agments in 50 YCl1yh of No. ;:98 yarn fOl' 
g 8el'ies each of 1(J varieties of cotton [jl'own at 8 locatiolls /01' :3 

Reedcoat fragments 

Number Nnlllber P(!rcent! 
·18.4. 18. 5 27. 7 
:3(j. :3 11. 6 2·k 2 
I·k 8 i 9. ,t :38.8 
25.6 . 1.1. 5 ;{O.2 
:3·t 6 n.5 21. 5 
2().2 8.0 21. 5 
16.8 l:l. 5 .\.1. () 
20.6 \:{,8 :{ I. 8 
15.2 10. (i ·11. \ 
:Hi.O ' 10.8 2:1. 1 
28.5 10.9 27.7 
20. 8 12.8 :38. l 

I10. \) \O. 1 :n.·\ 
2·\. I 10. a 2!l. !) 
I!), 8 12.8 3n, :3 
8!l..\ !l.5 D. 6 

;31. 2 ]0. 7 25.5 
27. 7 11. 5 2n.a 
28,2 11. 6 2!l.1 
19. a I I. 2 :Hi.7 
'\1. 0 12. I 22. 8 
.I!). :3 .1().8 25..\ 
27.0 \l. 8 26.6 
1!). :3 D. 7 :3:3.•j 

2:t 2 lL 0 :~2. 2 
:Hi.·\ U.O 2:t 2 
;n,() 12. n 2!).0 

:30.•\ I I. (j 27.6 

I Percentage "alues arc based OIl twemges given in the table. 

VnriatiOlls in the SOlH'('(' of' enth typc of fmgment was established 
-from the stlldy of samples 01' gilllll'd lint and sc('<l totton. The extent 
of dw.lazal ehipping ",:lS showll I'OJ' (':tell l'oUOI1 by t'h(' I1l1nll>('1' of Inl'!l'p 
(.halazal fragments in a :2:2-gl'nl11 sl\mplp 01' the ginned lint (lJ). 
lIfote--J'ol'ming ten(1('llci(>s \\'(>1'(' shown by the Pl'J'l'cl1ta,!!:c of both large 
lUll! small motes in J,OOO-SN't! \SN'(\::,+l\\otes) salllpirs. Details of til(' 
methods lI5(\(1 to obtain the motl' percentages al'c gin'l1 hy Pearson 
(1,3). The llat'n '1'01' HlP hll'ge motes giwl\ ill that bull('tin nrc son."C· 
what di fl'PI'ent fJ'()nl thost' Ilsi'd ])('I'l'. how('I·(>I'. 11\ til(' fol'llH'l' stlldy, 
interest wns ecntel'ed. Oil (lill'l'n'lw\'s in the pl'Odudioll of large motes 
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that could be attributed to difTerE'IlCE'S in yariety. location, and season 
of growth, Lar!!e motes slispeeted of b;wing been formed as the re­
.sult of insect injury were not indmled, In the pl'e~ent ~tlllly flU large 
motes are eOIl.side1'e(l. l"e!l"a I"(lll':':' of ellu:;al fnetol"s. sinee all would be 
potential somee:; of frngments, ' 

It shoulLl be el11pha,.:izl'<i that the lllote-pPl'eentage data represent the 
abllllClallee of motp,.: ill .seed l'otton, :Xo inforlllation is available as to 
the mote ('ontpnt of the ginned lint, jYith llnifol'l11 ginning pl'oce­
(lurps. hOWeH'l'.it ,,"oulll be rPllsonnblp to <l":SlllllP that differences 
in the mote ('ontent of :,eed ('otton would be 5hO\\'11 In' similar elif­
fel"PIlC'es in thp mote content of the t'olTespomling lots of ginned lint. 
Though an etl'ort was made for all ;.:ampling and meehanic-a1 pro('e­
(tlll'es 'l'ollnedecl with the rp!l"ional Ynl'ipt\' illw;.:ti!l"ations to be ;lS llni­
form as possiblp, a;.: will be lJOinted out l:itpl', there probably did occur 
differences in haJl(l1ilU!' that may b:l\-e L'psu1tecl in some inconsistencies 
all1onQ' the final resn lis, -

The (lnta \\"('('P !'l1bjp<'tp<l to \'llrinIlC£' Hnd ('o\-al'i:l1w(' :1ll11lyses, To 
facilitate th('s(' analyst's the nt1ues for endl pail' of l'eplieHtions (sel'ie~ 
t and~) (s('p p, T) \\,(,('P totaled or a\'prng('d, ;.:iIl('l' th£' studies on the 
lle]> ('ontl'nt of yarn (]O) and the motl' contl'llt of s('(>(l ('olton (J;2) had 
:,1\0\\'11 JlO hi!.!hlv :;ignitic:mt dill'erl'lJ('l'S l){'t\\'l'l'n blocks within 10CH­
rions, Ther~ are tlius :lKcJ. cottOIlS \"itl! :38:) (1e!.!Te(,:; of treNlolll, 

His realized that most. if not all. of the Yllril'ties on which this 
stndy WlU; based are no longel' growll as :-.;uch, But !lIly group of seed 
cottons would undoubtellly show nll'iatioll:l in cha1Mml chipping- ten­
dellcies and in lllotl' content simil:lr to thl' variations shown by the H; 
Yl"tl'ietil'R usp(1 for tll is ::;tl1(1\·, It wou 1<1 therci'ore be l"P,lSOllab'ie to as-
SUl11e that tbp rl'latiol1shilis dp:;(,l'ibetl her(> would IJe l'ssE'ntial1y the 
,.,anw fOl" any Otl1(,I' group of ('ottO])S ll(Hlel' a silllilar set of l'onditions, 

Observations on Seedcoat Fragments 

The nUll1h(,(, of sel'dco:tt fraglllent,.:, r('g:n'dles": of type, in iiO yards 
of Xo, ~~s ynm for thp :)K± cottons I'Hllged frOlll ,1 to -1-:3 (:n-cl'nge of 
:--e1'i('s 1 and ~), ~\.Tel'aQ'eB ::;ho\\'l't1 f'tl'ikiIlQ' clifrel'Pllces he>twecn Y:tl'i­
l'tie>~ (tabl(' 1), Dpltnpi;1(' 11 ha\'ing thefe\\-e:;t Jl':lgl1l<'nts (S,O) and 
.tell In (Hog-Pl's) the ]lIOS! (lK,», Locationnl eli 1l'!'J'PllCeS \\'('1'C ('om­

paratiwly :;mall ('xcppr tbat the ,yarllS of t-ltill\\'atpl', Okla" had 
cOllsidel'ably 1110('(, fl'agllH'llt.s tlllU1 tho:-,c of any of the other 7 locations, 
1>i tI'('rp(H'('S 1)('t\\'('(>n yPlU'" \\'('('(' :t1,.:o slllall. 

Sillep lll'[l;': and ;':(:l'(lcoat "fragment:; togethel' l1lakl' llpill most in­
!'-ttllICl'S th(, majority of thl' small illlpl'rft,etiollS fonnd ill the .'i:U'IlS 
t'x:ullim'cl, till' P('l'l'l'lltngl' of <':tcll t.rpl' of illlPP('fp(,tioll of thp total 
llIullber is ofilltl'('(';.:L Foe tlJ('Sl' p:ll·tit'111nl';~K·l. lot-s of yal'll taken 
as a wjwll.'. (1)(' l)(')'('l'nta,!l"l' of se('(lt-ont fellglllPllts WtlS ~,,() ((;lhle 1), 
The nll'il'tal('HII!!,P was I'mJll !'.!i PPl'l'Cllt for \\'il(ls ,) to -I-·Ui (ll'l.'('('llt fo(' 
Dixit' Tr.iulllplJ ,;;n, amI To(' all \':ll'il'tip:,.l'x('ppt \\'ild,.: ,J, sel'd('oat i'l'ng-­
lllent::; (,OIll]lI'jH'd at ll';t;.:t olll'-lii'tlJ of !Jw total llllntlWI' of ncps and 
sP('deo:li fI':lglllPll!:' O('('I1I')'i ng ill t-lll' ,"'lI'ns ('xa lid Ill'd (table 1), . 

nttlali (.n. 1\"000killg with a ~TOIIP of ~l ('ottO])":, fOllnd sl'l'deoat 
frap.'lll('nts to IllHkp up 1:-.).; 1H'('(,pM of tlw total 11l(1ll!Wl' of ~11l;t11 illl­
j>P('/'P(,!-joIl::-: P('PH'Ilt ill t!lp ,ral'll::-: hl' ('xn III i lIl'd. ",hi('1I is !lot !!r(>a tly 
(lil1'('I'l'llt i'rolll til(' ~I,O·P('('('(,1l1 ('Ollt(,llt fOlllHI for tIl<' I'pgioll:tl \,:li'ipLy 
('ottOllS, IIi::-: \'ariNal 1':\I1!!'P or (i,;, to ·1·1,;; Pt')'('Pllt dil1'l'rs little from 

• 

• 

• 
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the range of 9.G to -j·4Ji percent for the 1() \"1nieties of the present study. 
The pereentages of Glllati nre based, 11o\\Oe\,er, on the tobll nnmber of 
imperfections present, inell1<1ing bit;:; oflenf. and the yarns stl1die!l 
l"llllgecl in eount from S os. (is j'O -~Os. On the oj·her 1III 11 c1, the percent­
ages of see(le-oat -fragments i'Ol1n<1 in tl1l' yarns of the regional variety 
studies are based on I)' on the total Ilumber of neps alld seedeoat -frng­
ment-s. and the clltire stll(1\o was Illade 011 So. ~:2s ynrns. E,oen with 
these (lifterenees in proeetlilres. the two set" of dab) may be compnred 
in n !!cneral way. for the nllmber of leaf fmgments found by Gulnti 
\\"(;>re: 011 the \\"Iinle. j'oo fl'\\· to n Il'eet npprel''iably the seeclcon.t frag­
ments percentages; furtht'l"l1Iol"e, tlwre is 110 eYidence to suggest that 
the ratio of neps to seecleont fragmellts would be affected by the ynrn 
("ount. 

\\l,el1 the individual types offrngmems were eonsidel"ec1 separat('ly. 
eneh was i.'ound to ,oary cOllsiderabho amOIlQ.· till.' :38+ lot·s of eottoll. 
Each type s11o\\"(\<1 stril~illJ.!" YHrietnl l'litrereJl(~~s but ratl](,l" small loea­
tio!1tll ancl seasonal (litrerellces (table 2,). The Yal"1etnl, loeationnl. 

T.\BLI'!2.-T.1Jpes of 8(wh·oat j}'((,qllll'llt8 in ;)(} y{(I"(z.~ oj .~"o. 2.2s yam fO)' 
.2 NeTie.~ of ('({('il of 10 /,{I,·ietie.~ of (·ottOIl (f/'OW!l (II 8 lo(·atioJ/N fOI'.J 
81(('('eNSi },(' .lIN( ,'N 

Chala7.ul Large-mote Sm:tll-Illotl'\\lriety. IOl."n \ iOII. 11l1d ~'(,llr 
fmg-Il1Pllts frag-men!.;:; frag-rnpntR 

Vnrit't \. (~S ob;;('I"\·atioll~ ('nr-h): .\" /I /II1J('r XI/II/ln'r .\-l(lI/ll('r 
J\caln (Hog-prs) I.~ fi .. -I 10. :j 
Arkan:;n::; J7 " 2. 5 ;~. 7 5. ·1 
C'lpvelnnd n\"illlll:ulIakC'r) I. !l 2. (j -I. !l 
Cook !J12,. G. 5 2. \) 5.1 
DplfoR (:.ri""r\('1l ., 2. I :1. I ~I. :) 
D!'ltapinC' II 2. 2 2.., :3. ~ 
Dixie Triumph 75!) .1. (j a. I 5. R 
Ft\I"m Hplipf 2. :t 1 .1. .\ (I. :~ 
J1 alf and Half :U, 2. fi .1. 2 
:'[l'xiean Big- Boll I. !) ;). 2 5.1 
(~1I:1Ila _". 2.7 ;{. () 5.2 
Row(\Pll ·1()-20SS :t \1 :1. :~ 5. Ii 
:-;tnrtpx (j l!) . _ <) ? 2. ·1 5.5" -~ -
Htoll('ville 5 I.R 2. !l 5. Ii 
Tritllnph (Oklahollllll II :t 7 ;-1. :1 5. R 
Wild;; 5 .. _,_ 2 2. 5 0. S 

T,o("atioll {\J(j Oh~Pr\'t11 iOIl:- (,:\I"h I: 
j·'1 Ort'll ('C'. H. (' 2.7 2. !) 5. I 
Htollp\"ille. :.ri"" 2. !l :t 2 5. ·1 
:'1 arinlllltl. Ark. (upland) 2. 7 :3. :l 5. (j 
:'[uritllll1tl. Ark. (dpll:!) :~. 2 <)-. , 5. :~-

Baton Hongt'. La 2. !l :1. fi 5. Ii 
i'itillwtller, Okla 2. :-; 5.2 8. R 

<) ­Colleg-l' Station, Tpx 2.2 _. I • .1. !l 
Lubbock. Tex_ .. :t () 2. ·1 ·1·. :l 

Year (256 ob"en·ntion" (':tel!): 
J!J;~5 _______ •. 
JH:~(j_. ___ •• _.. 
1037___________ " __ ., __ ._." 

:1. :-; 
2.2 
2. I 

.1. () 
5. S 
I. () 

:'Tcan (7(iS ohser\'u( ion,,', _ __ . , • __ • __ 2.:-; a.2 5. (i 
Pcr('('n(ag-(' of (olnllllllnilP!" of Ill'pS :tnd H'Pel­

cO:1I frag-Illl'nts I (i. 7 7. (j 

1 14('[' la1JI(' 1. 
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and seasonal di fi'ercnces shown by one type of fra!rment were not neces­
"ndly sho,\"n by the other hyo types. FOI' pxanlple : Acala (Rogers) 
had large llnmbpl'S of fi'agments from both hlrge and small motes hllt 
It smaJl JHlIl1 bpI' of ellaInzal fl'ngments: Cook !n2, on the other haud, 
had He large number of clmlazal fragments but about an a\'erage num­
ber of n'ngments from large and f1'om small motes, Variance analy­
ses showed. ho\\'ever, that thel'e were highly signifiClLnt YHrietal, loca­
tional. and seasollal <Ii fl'el'ences in the 1111l11he1' of each fragment type in 
the ,,'nl'lls stlldied (table ?'). 

'l\\BLE 3.-rm'iall('e Clllalysi8 0/ (1) the nl(]JlbCl' of 7aJ'ge ('lw7a.zal 
/ragment8 -in BB-gram 8wnp7e8 0/ ginned 7int and the percentages 
of 7al',qe and of 871lall mote8 in 1,OOO-seerl8Clmp7e8 of 8('(>(1 ('otton. and un the n.1lrmbel' of 8117a71 fl'Cl,qmellt8 /1'0111 ea('h (;/ these fragm.e1d 
.~ow'('e8 in .50 yal'ds 0/ No. :2;28 yarn /01' 16 I'al'iefies 0/ cotton grown 
at 8 70 ('atio 71 8 fOI'.] 8IIrre88iv(' Y(J({lw 

:'fC':tn sql\aI'C' [01' ­

Chalaz:ll fra~­ Large moles Small motesments 
, DC'­

l ­'gl'C'C' of ot_Sonrce of nlriatioll dfl'(,c­ c!:-::dom :.-. 
'0._ 

____________' ___ ____, ___ ___1___ ___~--­

V:lrielie,; _. ____________ _ 15 -116.0** 50. :1** l8. :3** 2:3.2** 87.4** 5·l,O**
Locations____ _ _____ . __ _ 7 230.8** .1. 0** 05. 5** a5. 5** 232.4-**' 88.6**
YPHrs__ .. ____ .. ___ . __ 2 :378. ~** !) l. 8** 5·1. 5** G. 6** 70.0** 30S.7** 
Vnrict\- X location_ 105 1;3. 5** 1. 'i* . S 1. 1 2.6** 2,0 
Vaript" X n~llr :30 21. 7** 0. ~** J. ·1** 7. 0** 2,1 ; 10.4** 
Year X 10C[ltioll. ___ . 1·1 80.0"* :3. 5** 28. ~** 8. 8** (j·1.0**' 22.8**Error __________________ _ .210 7.2 l. 2 . 7 I. 2 J";; 2.8 

I 011(' aHl('ri"k indicnt(':, ,;ignific:lnco at the 5-ppl'!!cnt 10\'cl; 2 a~tcl'isks indicate 
Siglli5clUl('P at !:lIP l-p(,I'('{,lIt 1('\'('1. 

The abIIlHl:l1l(,p of eH('11 fl'a![llll'llt !-10111'(,(;, likewise varied c:ollsidel'­
ably among the :3K-h lots. ,"ariC'tal lliJ1'E'I'enc:es werc VPl'Y striking 
both ill the number of ehalazal fra~mel1ts in the gillnNl lint and jn 
the pereentage of small 1I101:e8 ill the secd. ('ottOll; varietal di1ferences 
ill the pe1'('entag'C' of lal'g'p l1lotes in fhe SP('d ('ottOIl alld I-he lo('afional 
and sC'Hsonnl di ll'cl'l'Il('('S for all tl11'('(' -PrnglllL'llt 801ll'C'CS \\-ere Ilot partic­
1I1arly marked (f:lhlp ,f.). ,,'I)('n the daia were analyzptl statistically, 
ho,,-('YCI', eaeh fl'af!'llH'1lt :-;(11)'('(, was "hO\\,11 to nil',\" t·o a higlily siglliH­
(,Hnt degrec with YHript-y. lo('at-ion, and SeaSOl] of gro\\-fll. 

So attempt is l11a<l(' to discliss thl' interactiolls fol' either the :h'ag­
111('1l(:-; 01' tlH'il' SOIlI'{'(,S (tnhlp :\). Tlw sihlllf'iOI\" al'P \-PI',\' ('olllplpx, 
becallse of till' Illall,\' i'ilt'fol'S ill\'oln'<l, nml int('L']>I'phl.tiolls\\-ollld JJe. 
difliclllt, if Ilot iIlIP(),,~il)ll" to Illnkl'. 
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Correlation analyses showed that. there ,,-as R highly significant 
tendency for differences among the 384 cottons in the number of lttrge 
chalazal fragments in the ginned lint and the percentage of large and 
of small motes in the seed cotton to be follo'weel by similar differences 
in the number of the respective fragment types in the corresponding 
yarns. None of the correlation coefficients are large, however, but 
the degrees of freedom are sufficient in nnmber to mttke each coeffi­
cient highly significant from a statistical stamlpoint. The relation­
ship between the abundance o:f the fragment source and the Humber 
of fragments in the yarn was most consistent for chalazal fragments 
(1'=0.514), somewhat Jess for large motes and their fragments 
(1'=0.471), and considerably less for small motes and their fragments 
(1'=0.287). 

Through covaTlance analyses, the varietal, loeational, and seasonal 
relationships were considered separately for each fragment type and 
both the total and the "within" eorrehtion coefficients ,yere calculated 

TABLE 4.-Seedcoat fmgments in I/ZPt-gnt1n samples of ginned lint and 
lw'ge and small motes in 1~OOO-8eed samp7e8 of seed cotton f01' 9 
se1,ies of each of 16 val'ieties of cotton grown at 8 locations for' 3 
87lfce8sive yea'l'8 

I Large I Large Small 
chalazal f motes in motes inVariety, location, and year fmgments i 1 seedin ginned see(

cotton cotton 
, lint i

I' 

' 
Variety (48 observations each): '-NU'll!!le,~I-pe:enL-I-Percent-

Acala (Rogers)_______________________ 3. a 1 6. I ' 12.0 
Arkansas 17 -________________________ 4.2 I 4.7 8.2 
Cleveland (Wallnamaker) ______ "______ 5.2 , :3.8 ! 10.7 
Cook 912-.--------- __________________ i 1:3.6 I' 8.7 , ,9.4
Delfo!> (1\1lssdel) 4____________________ 1 .3.7 4.5 10.0 
Deltapine lL ________________________ ! 6.1 4.2 7.7 
Dixie Triumph _______________________ ! 7. G 1 4.2 8.2 
Farm Relief 2________________________ : 5. J I 6.2 i 10.5 
Half. and I~aIL ____________ . _________I 16. 0 4. 2 ' 14. 6 
MeXICan BIg BolL___________________ :3.21 5.!l i 7.7
Qll!1lla__________________ . ___________ : G.2 4.7 11.8 
Rowden 40-2088 _____________________ , 1.1. (j I '1. 7 8.2 
Startex 619 _________________________ J U.5 • 4.2 10.1 
Stoneville 5________ _________________ 5.3 I 8. G 9.8 
Triumph (Oklahoma) 4·!._____________ !l.71 5. a 8.3 
Wilds 5_____________________________ 0.1 6.0 : 11. 4 

Location (9U observations each): 1Florence, S. C ______________________ .1 !l.3 5.0 8. 7 
Ston.cville, Miss______________________! G.3 4.8 10.9 
.rvlar!anna, Ark. (UPlundl- _____________ ~t 7 '1. 9 9. 7 
l\farmnna, Ark. (delta) ______ .. _________ G.7 8.:3 9. 8 
Baton Rouge, La_____________________ 1 8. ] 5.8 7.1 
Stillwater,Okla______________________ 4. U G.4 14. 7 
College Station, Tex__________________ '1. 0 4.7 n.2 
Lubbock, Tex________ ________________ 9.8 2.9 9.4 

Year (256 observations each):1935________________________________ 
1 8. 6 4.6 9. (j1936________________________________ 1 

5. :3 4.2 10. 8 1!l37________________________________ · 
G. 2 5.4 ) n. 4 

Mean (7G80bservations) __________________i G.7 I '1.7 I n. 9 
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(table 5). The degree of relationship as shown by the size and sig­
nificance of the different correlation coefficients variecl considerably 
and was not always "'hat might have been expected from the results • 
of the vari ance nnalyses (table 3). For exnmple, highly significant 
YHrietal differences were shown for both the percentage of small motes 
in seed cotton and the l1umber of smaH-mote fragments in yar11 ; there 
,,'as, however, no sigl1ificant tendency for the varietal differences in 
the mote percentages to be foUo,wcl by similar differences in the 
number of small-mote fragments in yarn (tables 3 and 5). 

Xa attempt will be made to discuss the results of the covarian~e 
analyses in detail. I-Io\y~ver, the following general trends may be 
obseryed: Highly significant corl'elations were giyen by chalazal frag­
ments for varieties and seasons but not for locations: by large-mote 
i'l'agments for varieties and locations and to some degree for seasons; 
and by small-mote fragments for locations only, 

There are probably several explanations as to ,yhy certain of the 
yelT large differences among cottons in the chalnzal-fragment content 
of the g'inned lint and the mote content of the seed cotton were not. 
sho,vn by similar differences in the number of the respective fragment 
type in the corl'esponding yarns, Some of tl1ese inconsistencies may 
haye resulted from inherent di rferences among the cottons; others 
may be nttributed to factors 01' conditions associated with the ex­
pel:imen tal pl'Oeec111l'eS, 

T.\BLE 5,-.';'im pIe rOI'J'clation ro('/llr'ient8 1'e8u7ti71{j from cov(U'iance 
analy8i.~ 8110wing fo), C'(trh of three types of .seedcoat fl'((gment.s the 
1'e7ation behc('en the abundance of the fragment souJ'ce and tlw nU7n- • 
Vel' of flYl.r/IIIC'llts ill ('OI'I'(,8polldinr; yaJ'118 fOl' 1(J varieties of cotton 
.r/i'otcn at 81o('ati()/I.~ fo/,;j 8/((,(,C'8811'e yeal's 

1 Correlation coefficicntfi between I 

SOI1I"('('" of \'ariation 

~ 

o 

Varil'tic)'; ~ ____ ~_________________ 14 

Local iOIl),;~ ____________ . _____ .~ _____ ' (j 

ycaI"!L _____ • __ .~~ ____ . I 
Between varieticH withill loeatiom; I J9 
Between varie(.ics withill vcars _ 44 
Bel-ween locations withill' vnrieties_ _ _ III 
Between IOCUtiOllH withill yCfll·fi. _____ 1 20 
Bptwecn years wi LI1 in vltrietiC's __ ~ ___ ' 31 

Betwcen }'eal's within locatiolls .. _____ 1:3
' 

O. 	 820** 
.551 
.1)86 
· (j85** 
· 752** 
. 22·t* 
.208 
· Ci!HJ** 
,50\)* 

O. 	 592* 
.840** 
. !J!J7* 
.46(\** 
.3\)8** 
. ()55** 
.777** , 
.121 
.7:35** , 

O. 	 205 

.805* 


-.204 
· 1!J1 * 
· 14'~ 
· ()(j8** 
· (j12** 
.0\)2 
· 12!) • 

One aHt~;:i"k i~~diealeH Hi~IJificalice at the 5-percellt Im'el; 2 aslerisks indicate 
significallce at the I.-percellt level. 

I 



SEEDCOAT FRAGMENTS IN COTTON 13 

Lack of vadetal correlation appears in some instances to be due 
to some not understood varietal characteristics that affects the tenac­
ity with which fragments are held by or clUlg to the lint. For es­
ample, both Acala (Rogers) and -Wilds 5 prodncecl about the same 
number of large motes (6.1 ancl 6.0 percent, respectively, table 4) ; 
scatter diagrams with regression lines (notpresentecl here) sho\yed, 
however, that Acala (Rogers) retained more fragments from this 
source than would be e~-pected, \\"hile ",Yilds ii retainecl fewer (table 
2). This behavior characterized the va rieties not only ),hen con­
sidered as H, whole, but also when grown ttt the varioLls locations in 
the 3 years. No cOllvincing exphlnation for the, di iferenee in bella ,"ior 
of these b,o YUl'ieties is apparent. 

• 

The very poor ,'arietal con-elations bebyeen the small motes and 
their fragments (table 5) can be attributed hn'gely to the behnxiol' 
of Acala (Rogers) and Half and Ha.lf. .As sho\"11 by scatter dia­
grams a11(1 regression lines (not presented here), Acala, (Rogers), 
as with the large motes, retained more fragments of the small motes 
than wouJd be expected, while Half and Ha.lf l'etai ned fewer. The 
small-mote fragment~ of Half and Half mRy have been unable to 
cling tenaciously to the short~ cOtu'se tibet's that ch;u'actet'ize this 
yariety. This explanntion is further supported by the fact that Half 
anel Half also retained fewel' chalazal fragments tha.n would be ex­
pected. Still, the explanation is open to question, since the variety 
retained abollt as many large-mote fragments llS the mote percentage:; 
would indicate. Although there appears to be no ac1eqll:tte explana­
tions for these inconsistent source-fragment relationships among 
varieties, the consistent behin-ior of the varieties at the different lo­
cations in the different \"ears WOlllcl indic-ate that distinet \"tu-ietal 
characteristics of some klncl are responsib1e for the retention in the 
yarn of more or fewer fl'agments thatl \\-ould be indicated bv tbe l'ela­
th-e abundance of the structures gi dng rise to the frngnH;'nts. 

Time and space do not permit an extensive discussion of discrep­
:mcies thnt u ndoubtNlIy originated in the expl'l.'i Illpntn I procedlll·es. 
However, certain rather obyious sources of errol' should be pointed 
out. Though an effort ,ms made to have all samples as representati\"c 
as possible and as "u'ge as time alld 1t1bor \\'olJ1d PHlllit, the sampling 
procedures and sample size, particularly of the yarn. probably con:::ti­
tute important sources of error. Though Il :50-yard ;::'lmple of yarn 
was considered sufficiently large fm' the nep phase of the study (10) l 
larger samples undoubtedly would have beell bi:>tter for the seedcoat­
fragment phase, si nCt> each type of fJ'agJ1lent OCCllrs iJl nweh fe\\Ocr 
numbers and apparently 'with greateL' nujation than do neps. 

The possibility of rn:,taken fraf.rment identification ('annot be disre­
garded. It is felt, however, th:lt such instances would be too few to 
affect to any appreciable extent the ~eneral reliability of the chtao 

• 
The values representing the number of large chalazal fragments in 

the ginned lint IYlay be open to some question:-- It is doubtful that any 
fragments would be missed in examining the lint sllmples. It is pos­
sib1e, ho\vever, that some I11(LY have been brokell up, so what should 
have been counted as 1 fragment (the tuft from 1 seed) \"as counte{l 
as 2 or even 3 fragments. 

Instances, particu1arly of locational relatiom,hips: in which the 
chalazal-fragll1ent content of the lint appears to be too high for the 
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f1'aglllent content of the yarn, eould possibly be attributed to a break­
ing" up of chn.1aza1 tufts by certain methods of handling (tables :2 
and -:1:). 

It is possible that preginning, ginning, and postl!inning treatments 
and methods of handl ing may have varied su/lic-iently from location to 
location and from year to year to account for some of the discrepltncies 
obselTec1. For example, about the same number of small motes \Yen' 
pl'oc1ueecli11 each of the Ryears and yet the 19R7 yarns contained mOl'p 
slllall-mote fragments than did the 19:)5 ancl198G yarns (tables 2 and 
-:1:). It is possible that ",hen I!i nninl! some, if Ilot Ril, of the 11:)87 cot­
tOllS, the moting action was restricted to a I!l'eater del!l'ee than in the 
other :2 years, so that the 1987 lints possessed more small motes and 
the yarns consequently more fJ'al!ll1ents from small motes than did the 
lints and yarns of 19:}:') and 1986. 

In spite of the inconRistencies,it is evident, however, that the seed­
coat fragment content of a yarn is related to the nllmber of large 
ehalazal fraglItents allclmotes in the lint from which the yarn is spun, 
illld that dilferences alliollg yarns in their Reedcoat-fragnwnt content 
result to a sil!nilicant degree from Yllrietal, locational, and seasonal 
differences in the chalazal chipping amI mote-forming tench~ncies of 
the eoUons concerned. 

Discussion 

Failure to distinguish seeacoat fragmellts from neps leads to con­
tllsion and misunderstanding, and may alreet lH'oceclures followed br 
ginners and yam manufacturers, bllt pal'ticul:lrly by breeders.]f 
~(>C'dcoat fragments an' not dis/'inguishNl from nepR, they will ent('1' 
illt'o the llep COllllt:, so t-hat ('lTonC'OliS eOllcllisions may on occasion be 
1'('a('h('(1 as /'0 factol's l'esponRible for tIl(' appeal'aIlCP of spec'ific sampl('s 
of yarll. The "a1'l1 SpUll from a, certain seledccl strain mil!ht be C011­
:;icL(>rc'd \'ery m'/,p,r, "'hp['C'as it :ldllall,\ had fE'\\' lll'pS bllt nllll1(,1'01l5 
chalazal i'l'a'!!lI1er.ts. Failllre to l'l'co.!!nize this fact would lead the 
bl'eE'clC'r to at'tempt to seleet i'or low-nel) pl'Ollucl'ion, wherC'as he should 
:'t'led straills witll l'pc1u('('(1 ten<ieneil's to ehalnz:ll ('hipping. 

Xeppinesf{ is I!elwrally ass()ciat('(l "'ith long- and line-libel'eel ('ottons 
anc! with immatllrity as l'('IJl'(>sPlltpc1by a high pereelltage of irllmatul't' 
seeds. hu'ge motes, :lIHl thill-walled libel'S, Snch ill1nwture ('ottOIlS 
would prolwbly a.bo yit'id ('xc:PRsi\'e numbers of seedeoat fragments. 
II O\\'P\'('I'. aii chalazal ('Ii i ppi ng a n<1ll1ote-fol'm ing tpndplleies ha n' heen 

1'hO\\'11 to yary C'onsiclerahly among the \'ari('/'ies st'tl<lipd (table :3). 
till' In'oductioll of :1n pxces;.:i\'c IIll111b('r of sP('(]('oat fragments mayor 
Illay 110/' bp aRRociatc,cl with px('('s;.:in' nep fOI'llJation, ThIlS, an ablln­
dallec of Rl11all inlJ)(>I't'('diollsllot aRR()('ia/cd with ('oll(]il'ions ('(mduC'in' 
to 11('>p forma tioll \\'olllc1 probably indicate a pl'oblem of secdcoat 
hagmcnts, 

Failtll'(' of tll(' 1)I'p('(I(>I' io disting-uish bl'hn'en secdC'oat. fl'fI.!!llIenrs 
all(ll1l'pR. and to I'p('ognize this {rag.ment pl'odudioli as:l pl'obl('m dis­
tilldly ditl'l'l'l'lIt fl'olll that of lIeI> formation may It'ad not ollly to It 

los:,; of tillle bllt, to failure to dc\'elop stmins of cotton possessinp;
(lp;.:i 1'('(1 dwraei'el'istiC's, 

COlli rolliJlg 01' l'l'du('ing niP Sp('(leoni' i'I':Ign1l'ntRin lint and yam is 
llIore than tL Illattpl.' 01' br'pl'dillg. Thoul!h sOllie I'edlletioll in motc­

• 

• 

• 
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forming and chalazal tenelencies can undoubtedly be brought about 
by breeding for small chalazal-cap aretlS and for low-mote production, 
further control or reduction could be accomplished by employing gin­
ning practices that would tencl-to reduce the extent of c1mlazal chip­
pill!! 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, Hen 
for a variety tending under favorable conditions to produce few 
motes. It should also be borne, in mind that tlle inter-relationships 
aml.mg the eli tferent factors that control the growth and c1e"elopment 
of the cotton plant, the seed, and the fiber l1HlY be such tllat reduction 
in mote-forming and chalazal-chipping tendencies could not be car­
ried beyond a cel'tnin point. without emphasizin!! some related, un­
desirable characteristic. ~ 

There is fina 11y the question of en1 hwting- the importance of seed­
coat fragments as an element of yarn ((Utllity. PreC'ise enduations 
nre difficult ,to make. No method has been developed other than to 
count them in measmecl lengths of ynrn, 01' samples of lint, silYer, or 
roving of known weights (4.,7). 

The importance of the seec1coat frap:ments would probably depend 
upon the actual nUlnbpl' of fl'ap:ments occul'rillg in a yarn, as well 
as upon this nllmber in relation to the tobll number' of imperfeetion~ 
of similar size. For example, it would be reasonable to suppose 
Hlat the seedcoat-fragment content would lUlYe a more :important 
quality-determining etfect in Half and Half than in Acala (Rogen;)) 
for though the Half ancl HidE yarns had only lO.n frap:ments per 
;)() yards as compared with 18.5 for ..:'-caht (Hogers), the percentage 
ton tent for Half and Half was 4:1.1, while th.at for _'-cala. (Hogers) 
was only 27.7 (table 1). 

The possible importance of fl'ap:ment size should be taken into ('on­
sic1eration. _'- few large frn)!ments beelluse of their eonspicuousness 
might detract more from yarn ,lppe:u'nn('e than would a greater num­
ber of smaller fragments. Howen:,r~ lar'ge fmgments may not con~ti­
tute a '-ery important quality problem. They are usually nry in­
securely attnche(l to the sUl'f,u:e of the YlU'n and many ,yould be lost 
in the. finishing processes. Smaller and less· conspieuou;.;: fra)!11lents 
that are more ("losely incorporated in the yam might pro'-e to be 
more troublesollle. 

It is ditlicult to draw general conclusions as to which type of frag­
ment detracts most hom .yal'll qUtllity, ns their I1lIl11bers nllT greatly 
from lot to lot. For these particular cottons as II whole, the fn1!!ments 
from small motes might be considel'ed the most important ty'pe, for 
they comprised pl"llcti.eally IHllf of the fragments present. Howeyer, 
fragments from large motes, eyen though fewer in number, would 
probably han an effect on yarn quality at least equal to all the other 
iragments, because of the dyeing cliJlicluties with their tufts of thi11­
,y::tlled fibers. 

It is e"ident from these obsernltions tllllt the. pl"Oblem of seedcoat 
fragments is a ,'ery definite one, but that it is far from a simple one, 
being complicated by the intemction of many factors associated with 
problems of breeding, production, manufacturing, :lnd fini::;hillg. 
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Summary 

Seedcoat fmgn1l'nts as the~- occm: in yam are simiInr in size to 11eps 
and PI'p,;c'nt SOll1(' of the sume Ciua.lity prohl(,llls plus a f('\\- additional 
ones, They are usually less abundant than neps, bllt muy occasionally 
make up nearly half of tht' neplike imperfections in a. yarn. 

There are tIn'ee main t~-pes of i'l'a!!ments, (,Ilch from a, distinctly 
c1itrerent source: (1) Chalazal fmgment~. small i'l':t!!ments that are 
sepamted from the l:11'!!e1' ones pulled from the chalazal enels of the 
seeels durin!! ginnin!!, (~) frngments from lal'ge mote:), ancl (:3) fra!!­
lllent::; fl'om small lllotes, The lllote fl'aglllents are procluced by th(' 
hl'('aking of motes durin!! ginninp' or the early sta!!es of processing lip 
to and including carding, Each frngnH'nt type poss('sse:l certain fibel' 
and seeel-tisslle chameteristics, whieh \dll,in most instances, serve for 
iclen ti fica tion purposes, 

'-ariations in each fragment type and its SOurce \n.'re studied on 
ginned lint. and 011 seNl-cotton and ,\":\1'11 ;;ample;; r(']1l'es('nting:2 5('ries 
for each of IG y:uieties gl'Own at 8 loc'ations i'or :3 sllccessi\'e years. 
Each frap:ment type and its !-'Ollr('(' \\'a;; Bhown to nlry to a highly sig­
nificant <legeee with nlriety, loeation, and season of g-ro\\'tlt. In 
!!elH,'ml. there \yas n hi!!hlY si!!'nifieant tl'mlener :1'01' Yal'iatiol1S nmOl1!! 
i he ('ottons in the abll n<l:lll('(' (If e:teh framnen t iOlll'('e to be follo\\"ed h,­
:-:i ll1il:1 I' eli ffpI'('nCP5 in til(' fragment ('ontrnt of the (,()lTl'Sponc1 ing yarn;, 
'~arietal difl'l'l'l'lwes ",el'l' f:ho\\"n \yith a hi!!h cll'!!T(,(' of ('onsisten('y by 
ehalnzal an<1large-ll10te fragments, but n()t hy small-Illote fl'agme'nt;: 
locational differelH'es by both lal'ge- Hnd small-lllote fl'a!!m('nts, bllt 
not by dtnlazal fra!!llll'lits: and se(lsonal differences to son\e c1e!!l'ce of 
:-i,!!lliiie<1n('p h," eha'Iazal and large-mote frap:llwllt:'. but not by'small­
moil' fra!!ll1ents, 

Po,;sib'h' pxplanations for the faiIll1'e of certain difl'el'ences in the 
ablllHlan<:e of a i'ra!!ll1ent SOUl'('P (the ntlllli>l'r of <'llalnzal fnl!!ments 
in Ih(' gillllC'd lint 01.' the p('l'('pni"ag(' of large or of small motes in the 
,,('('(1 mtron) to Ill' ;;ho\\"11 1)\- similar <lill'l'1'('I1('('s in the ha!!l11ent COll­
h'llt of til(' ('ol'I'pspoIHling ,\:al'l1s \\'('I'l' dis(,lIS!SNl. ' 
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