
Field to Fabric Research on White Specks- Fabric Quality
PainciaBel-Berger' and GrantRoberts'

Agricultural Research Service, Us Department of Agriculture, Southern Regional Research Center,
Cotton Fiber Quality Research, New Orleans, LA, USA, bel-berg@1101a. srrc. usda. gov '

Nano"alCentre for Engineeting in Ag'ionlture, Toowoomba, Qld. , grantrob@usq. edu. an'

Abstract

White speck neps cause significant financial losses to the terme industry and the following studies look at several
factors that may affect white specks. Processing factors, such number of hat cleaners used at the gin, min card
settings, and combing are shidied, as well as varietal differences, to see the effect on white specks in the finished
fobrics. nits paper evnminesthe white speckpheiiomena as sealin Us and Australian chimes. The firststudy has 4
ortreme Us varieties that were grown specifically to produce different levels of white specks. 111 this study, it
happens that the tandem card was improperIy set during insulation results in much higher levels of white specks
than single carding, showing the importance of proper settings and mantenance. The second study looks at 26 Us
Leading varieties studied (LVS) by AMS (Agricultiire Marketing Service of the UsDA, they measures what are
perceived to bedie important quality measurements on aru cotton produced in the USA). This study also mallides five
extreme varieties grown in the same field (sirntlar to the first study) and processed identically in the gin and mill. .
This shady also compares carding with combing. Four varieties from the 26 Leading Variety Study by AMS were
carded and combed am the fabrics are analyzed for white specks. The final two sindies are collaborative sindies
between Us and Australia. The cottons were gown in Australia and the shadies compare ring to rotorspinning and

differentlevels of lint cleaning arthe gin. The first year used sinaU seed cotton samples (3001bs) and the second year
used full modules of seed cotton. Combing was found to reduce the white speck problem, while other processing
seems to open and separate the immature fibers spreading the white speck problem. Ultimately we would like to
develop strongpredictions of whitespecks tombigh-speed instrumentsthattestbalefibers, andhavethe white speck
potential included in the classification of cottons.

Introduction

One of the most sigyificant problems facing the U. S. cotton talle industry is the presence of white speck meps,
undyeable defects infobrics. Since uniform surface color is a desirable aspcot for fabrics, the inclusion of white
specks is detrimental to fabric quality. With demand for ever-higher quality fabrics, neps are an increasingly
important concernto allcottongrowers, ginners andtexule wits, The white speckdefect causes an estimated annual
costto toXIile mani, factorers that orceed two hundred milliondollars '.

in a broad sense, the termnep reforsto an entangled Iruotoffibers. In astudy of meps in fabrics, Hehat demonstrated
that for annoys he identified, 96% ap^ared as white specks conimntng some jinmntiire (poorly developed) fiber '.
As mumated in Fig"e I, white specks in a fabric (Figure Ia) appear as shiny masses, which when moderately
inagyified are seen to consist of entangled fiber (F'igure Ib). Closer Gunminn*ion at higher magnification clearly
demonstrates that the fibers have e, ,"'emely jinmnh, re, nat, ribbon-like sumctiires (Figure IC) '. These very jinmntore
fibers contain very little conulose, absorb very little dye, are highly reflective, and appear as white specks when a
fabric is dyed a dark shade. Thus, cotton maimityis the causative foetor of white specks. humanm'e Gnus^'s of fibers
in a fabric are often not visible as defects until dyeing raidering the fabric unsuitable for commercial use. This

reemphasizes the need to accurately qusntify maturity at the bale and wits specks and to investigate the relationship
between both p"inmaters.
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Classicaly, neps are measured by counting them in a card web, but now AFISTM can be used for high-speed
mere, ,, Ginent of meps mintsr samples. image analysis is being used to quantity white speck mons. on dyed fabric
Initial researchhas shown strong correlation between AnSTM data and white speck content offabric. More research
is necessary to establish relatio^lips betweeribale data and the quality of the hatshedproduct. Althoughthe process
ingiri and textile mills con contribute to the fomiation ofneps, fiber maturity is the causative factor of white specks
because jinm"tore fibers contain little cellulose and do not retain dye. It would be extremely useful to Ianow the
qunntitative relationship between fiber maturity and fabric white specks and to predictthe white speck problem from
raw fiber quality before the fabric production. The glowers and the innls are seeking fibers that derive the greatest
profit. They would like to see a better cotton fiber developed, and have more Ianowledge of the relationship between
fiber p"minetors and perto, inanee. Techiiology to measure more attributes of cotton on a larger scale is becoming
analable andresearch ismeededto determined16 accuracy of this data. The U. S. & Australiahavebeen comaborating
mitesearch to: I) gain fundamental mowledge of the maime and behavior of cotton and neps; 2) gather baseline data
on the leveland chainc^'istics of meps tricotton; and 3)predict white specks on fabric using highspeedfiber data.

Varietalimpacts on white specks are notreadily discernible becauseofthe interaction with gin and textile processing.
Mechanical processing factors suchasthe levelofliritcleaningatthe gin andcard wirecondition in the minalco
affectthelevelofwhite speck on the finished fabric'. This work inchcotesthat for one'Econvesindytorelatefiber to
fobric quality, cottonprocessing (gin& null) should be a constantin evaluations for white sped, potential(WSP).
Australiahasmuch more diverseg'owing regionsin a concentrated areaas compared to the U. S. and can more
economicaly provide a wide variety of cottons processed at one gin from different glowing regions. In the spirit of
cooperation, Australian cottonresearchers provided cottons ginunedatone location foreachyear. This minimized
mechanical interactions, sodie study is notcompimgconditions of differentgins on white speck, at leastforeach
individualstiidy, but true fiber properties resulting from field andvarie, al differences. The sondes win also include
differentleve!s of lintclomi, 18 which wim show the effect of increased lint cleaning on a variety of cottons.

White Speck Studies
The Fourstudiesfbrthispaperareaasfi3Uows:

(1). E, 'S(Extreme Variety Study)- Eight cotton varieties from conti'oned fidd, gillarid millconditions. These 8
fabricshavevisiblydiff'gentlerGIS of white specks and include OKtremely low andhigh levels of white specks. They
are being usedused usuiee, "flairds fordevelopingthe image analysisprotocolaridto monitoraccoracy during
software development. Two lots foreachvadety were single carded using the MarklV card, andtiie other two were
tandonicardedusingthenewly insanedMark IV tandemcard. It waslaia. foundthatthe Tandem cardwasnotset

properly orioneside, andtliis caused the fibers to migrate towardsthesideofthe carding cylindersthatwas settoo
wide, increasing the levelofwhitespecks. Fabricswere woven from 30/1 warp yam. and 40/1 filling yarns for all
varieties toproduce eight fabrics. The yam wasspi"I, woveri, and dyed at the UsDA Southern Regional Research
Center(SRRC).

(2). LPS(^adjngVariety Study-Us)- 31 dyed fining faced sateen fabrics. 13 varieties with 2 samples from
differentgins(the leveloflintclamiiig was notreported forthisstudy, but, typically 2 lint cleaners would have
been the standard, but occasionally only Innt cleaner was used. Three lint cleaners were used at one gin
and on the stripper harvested cottons)(3 varieties, 6 samples are combed and showthe lowest levels of white
specks) and 5 varieties from controlled field, gin (2 lint cleaners) andmiU conditions torelate fiber properties to the
whitespeck problem. Ginned lint was sentto the Cotton Quality Research Station, a UsDA lab in Clemson SC, for
processing and analysis. Theyam was woven anddyed at SRRC.

(3). 1998A"straitm Crqp - 60 dyedfilting faced sateen fabrics from 8 Australian varieties (including 3 Bt varieties)
with several field locations per variety, one and two lint cleaners at the gin, fomowedby controlled min conditions
origire 5, and 7)torelate fiber properties to the white sped, problem. 1998 Baseline study, intended to provide
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information onneps and other quality attributes acrossthree gowing regions for a selection of majorvarieties. The
samples were also split in the gin to examine the effects of two different hat cleaner treatments O and 2 lint cleaners).
Giniied lint was scotto the Cotton Quality Research Station, a UsDA lab inclemson SC, for processing and analysis,
using the same protocolas the U. S. Leading Variety Study. Theyam was woven and dyed at the international
Textile Center inLubbock, TX. This study provided theftstobjective comparisonofa cross-section of Australian
cotton with a cross-section of USA cotton.

(4). 1999A"tradm Crop -72 dyedfiMinig faced sateen and hit fabrics from 15 Australianvarieties(including 7 ER
varieties) with several field locationsper variety, zero andtwo lint cleaners at the gin, followed by controlled mill
conditions to relate fiber'properties to the white speck problem. 1999 Baseline shadybasedontiie 'catcimient of one
gininthe Gwydirvalley, intended to developthe cooperative links and OK^useto carry outmore of the workwifuii
Australia The samples were also splitinthe gin to examine the effect of two differentlint cleaner tieatoie, Its. Lint
samples weresentto the Southern Regional Research Center, aUSDA lab in New OrleansUSA, Yarns werespimby
international FibreCentre (IFC), MeIboorne, VC, AU.

OS

Tablel: ExtremeVarietyStudy-Us

^

Table D: Leading Variety Study-Us
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Table In: 1998 AustraliaCrop
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Fabric Finishing andDyeingand White SpeckAnalysis
The fabrics were finished with a 0.1% Prechem 70, 0.3% T. S. P. P. boilofE, acoustic scourof 1.1% Prechem SN, 1.1%

Mayquest 80, 0.1% Prechem 70 and 0.7% sodium hydroxide (caustic soda), fomowed by the same bornft'procedure.
They were then bleached (0.1% Prechem 70, 0.5% Mayquest BLE and 3.0% Peroxide (A1bone 35) followed by an
acidsour(0.1% acetic add) addyed with 4% CmacronNaw FG Blue (owf), 0.5% Calgon, 8% NaC1, 0.8% Na2CO,
(soda ash) and 0.5% TritonX-100. This dyehas ahighpropeiisityforhighlighfuigwhite specks in finished fabrics.

The EVS fabrics were plain weave fabrics made with 100% OKperimental yarns in the warp and filling, The
remaining sadies were fining face sateen fabrics woven with a common combed warp. All studies were dyed
identically and analyzed for white specks using Dr. Xu's Aurorate system (version Alt4-02). White speck data was
adjusted to 100% surfacecoverageforthe umerimentoly",,, fortheLVS and Australianstudies.

Common Aspects of Method

TheEVS, Controlfor LVS and the Australian sadesshare certain aspects of method. Sarinples were identified in the
field, and agonomic data collected. The samples were then ginned under certain settings, and samples of lint
connected from the bale press. Smaller samples of hilt were taken for lab analysis, and the rest sent to be spun into
yarn, usually a foe count ring spun yam. The ginned fiber samples were subjected to niteroscopic cross-sections,
image analysis, NII< 0100r Infrared), FMT/Micromat, a complete range of INl and Automated Fiber information
System (AFIS) toSIS. (Some of the fiber tests for the 1999 Australian crop are stillin process) The MIS ripidly
measures fiber properties suchaslength, diameter, maturity, and fineness. Some of theyam wastesred, therestmade
into a fabric. That fabric was analyzed by computer image analysis for white speck nep content. hims way, data is
avallableontiie same cotton in lint, yam andfabricfbrm, madditionto dataonhowit wasgrown in the field

Animusualpartofthe design of these studies is that the primary results are considered the fabric results. This is
based on the standpointthatcotion is ultimately valued in fabricfiorm. The decision aboutthevalueofthecotton
happens there, plus or minus some marketing desigi, and manufocti, ring skill. The consumer has Do interest inithe
measurementsthatweremadeonthe cotton fibre oryanimamymonths andtens of thousands of kilometres ago. The
consumersees aimile and it either foels or looks like a quality item worth paying money for, or it doesn't. The better
the perceived quality, themoremoneythe consumer is prepared topartwithbefore some other fibre(intoxtileform)
becomes more attractive. The lint and yarn data which aminore commonly used incotton research are certainly
used, but only to the onentthatthey conbe linked to arealized quality attribute, orto the utility of the manufacturing
process. Relianceon lintandyarn datawithoutthis caveatmay lead to the situation wherethecotton industry is
speaking a differentlanguage to its customers when cotton quality is discussed.

Results

TheEVS study clearly demonstrates the value of preventstive maintenance in the nitlls(Fig. 2). The
increase in white specks is almost double due to the card being improperIy set. This also demonstrates

the effect mechanical processing can have on the levels of white specks and whythese studies were
designed to nitnimize mechanical processing differences, at least withinthe study.
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Us Extreme Variety Study
The Tandem Card wa. riot properly set when installed

and resulted in high levels of white peck

Figure 28 Detrine"toI effect of improperIy set card shows impact of mechanical processing on
white specks.

A sub study in theLVS study wanthe effect of combing on the levelofwhite specks and Figure 3 clean
shows a in^jor redustion of white-specks after combing. Combing is one ofthe toolsthe lullls can use to
improve the quality of cottons with high levels of immature fibers.

DuetoCo bing

,

Figure 3: Combing signfica, itIy reduces white specks(These fabrics are from theLVS)
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Figure 4 showsthe levels of white specksfbrthe two Us studies. The large differences in the two
extreme studies have shown strong correlationsto AFIS andFMT bale fiber data. Fun Fineness and
Marutity, 11VIMicronaire, and AFIS Maimtity data shown in Table I hasthe strongest bale fiber to fobric

relationships for all of the studies. The Regression Statistics are shown in Table 2 for different
combinations of studies.

Table I

STUDY

EVs EXAcala -30s

EXAcala -32SEVS

DPL-90sR'S

STV^25SEVS

DP 6690E-LVS

Acala ManxaE. I. vs

DP 54.5E. I. vs

MD5,E. LVS

DP90E. I. vs

DP 54.5LVS. 3LC

DP 54.5LVS8LC

LVS. 3LC Pay, luster"S 26

LVS^LC Pay, ,Ester"S 26

LVS-aLC PayrnasterHS 200
LVS^LC PaymasterHS200

DP90LVS

LVS DP90

rip 5415LVS

DPSOLVS

LVS DP 50

LVS DP20

DP20LVS

DP 51LVS

DP 5,LVS

Sri, 453LVS

Sri, 453LVs

DPSOLVS

DPSOLVS

Acala ManxaLVS

Acala ManxaLVS

LVS Acala Royale

Acala RoyaleLVS

DP 54.5LVS

AU98 NUCOTN37

"uCOT"37AU98

NUCOT"37AU98

N"COTN37AU98

V, 5iAug8

VC5iAU98

V, 5iAug8

VARIETY LC AR4^2

2 0,00730

2 0,04325

2 0,01170

2 0,03453

2 0,02689

2 0,07543

2 00,188

2 0,013,3

2 00,933

3 00,368

3 0,033,2

3 0041/9

3 002400

3 0077, O

3 0,033,2

,or2 0,04325

,or2 0,03862

10.2 0,02386

,or2 0,01654

, or2 00,787

10r2 0,02980

tor2 003109

10r2 0,00935

10r2 00,333

tor2 003927

tor2 002048

,or2 00,276

10r2 0,02822

10r2 0,02766

,or2 0,03242

,or2 0,02193

tor2 0,02050

10r2 0,02430

, 0,013383

2 00,6167

I 0,026,65

2 0,030974

I 0029676

2 00265,3

, 004366

% while

FMT FMTjHVl
Fineness Maturity

RatioInfox)
0.93187.0

0.81154.0

179.0 0.79

178.0 0.75

162.2 1.06

,38.4 1.04

173.0 1.01

171.6 1.05

163.8 1.05

194.0 1.00

172.2 1.02

0.96150.8

177.2 1.01

238.2 I. 01

172.4 1.03

1582 1.13

175.6 1.09

166.0 0.97

1.04169.8

170.8 1.05

158.2 0.96

0.96170.0

189.6 1.02

179.6 1.04

1.03162.8

1.02179.2

161.8 1.07

0.98163.8

0.98152.2

159.8 1.01

1.12144.4

1554 1.07

0.92179.4

1.01180.5

0.99183.7

0.93163.7

0.94166.3

158.0 1.02

I. 01163.0

155.1 0.94

A1n)C
V

4.5 7.32 33.77 51.02 108.22 164.50

3.6 14.00 38.83 50.05 99.00 150.52

4.1 8.43 35.08 52.40 107.55 163.52

3.8 5.32 32.58 54.30 112.96 171.72

4.4 7.99 37.03 53.89 108.05 164.24

3.8 14.15 41.76 52.52 100.74 153.2

4.4 5.36 34.09 56.43 110.6 167.43

4.5 6.43 35.62 54.29 1,057 168.07

4.5 8.76 37.72 54.19 106.54 16.95

4.7 3.44 3080 58.68 114.91 174.65

4.3 5.93 3421 56.30 112.7 170.50

3.8 7.61 35,4856.63 105.43 160.25

4.5 4.18 31.89 58.03 1,268 171.28

3.9 8.88 36.72 55.49 104.33 158.59

4.4 5.77 33.58 57.37 109.64 166.67

45 5.97 34.41 55.97 1,170 169.77

46 6.84 35.31 55.39 109.47 16641

4.1 5.18 33.34 58.22 109.20 165.99

4.4 3.48 31.34 58.55 1,306 17.83

4.5 472 32.67 58.21 110.31 167.67

3.9 5.91 33.56 58.61 106.89 162.47

4.1 5.89 33.84 58.17 108.90 165.53

4.6 3.73 31.03 58.87 111.79 169.91

4.7 4.09 32.43 56.87 1,255 171.08

4.2 5.35 33.26 57.87 109.35 166.20

4.5 4.70 32.53 57.87 1,321 172.0

4.4 3.70 32.01 57.66 1,236 170.76

4.1 5.73 33.88 58.57 108.99 165.66

4.3 10.92 39.50 53.42 105.05 159.68

4.2 10.54 39.21 53.72 104.93 159.50

4.2 11.16 40.30 53.08 101.50 154.26

4.3 10.80 40.04 52.88 101.72 154.60

4.3 6.26 35.15 56.20 109.94 167.08

4.7 12.40 40.00 53.70 1,170 169.80

4.7 11.90 39.50 53.90 112.40 170.90

4.2 16.00 42.80 52.90 105.70 ,60.70

4.1 14.80 41.80 53.20 107.40 163.20

4.3 14.20 40.80 52.40 106.70 162.20

4.3 13.20 40.00 53.00 109.20 165.90

3.9 14.40 40.20 52.50 104.60 159.00

Mie FFC 'hi Ami FIN
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S, 89i

666LineXXX

666Line XXX

CSSOi

CSSOi

V2i

V2i

V, 5i

V, 5i

S, 89i(a)

S, 891(coy
"uC37

"uC37

L23i

L23i
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S, 89

SI89

Opal

Opal
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V, 5i

V, 5i

S, 89
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0072862

0033097

0035024

00,8646

0020356

0096278

0,064579

0,018149

0,015943

0029772

0,040774

004702

0,031823

0027379

0,018553

0,019019

00,6067

0,027566

0022935

0034/23

0,040245

0,035459

0,017932

0,0154,4

0,054386

0,02943

0,034745

0,02278

0,026602

003,015

0,025484

0030394

0,025173

0046554

0033377

0,048947

0,05625

0,084127

0,053,74

0,025297

0,072286

0,07502,

0038256

002682

0039033

0,042017

0042576

0029741

0,023588

003,046

0,016036

0,054914

145.0 1.00 3.9

4.3 17.10 43.40 52.10 103.50 157.30

4.3 15.70 42.40 52.60 105.30 160.0

4.7 13.20 40.30 53.90 108.20 164.50

4.5 16.30 42.10 53.50 103.70 157.60

3.9 17.80 43.60 52.30 100.80 153.30

3.7 20.10 44.20 52.30 97.00 147.50

4.4 15.60 42.00 53.30 105.90 161.00

4.4 15.30 41.40 53.70 106.0 161.30

4.5 14.50 41.60 53.70 109.20 165.90

4.4 14.00 41.10 54.20 108.20 164.50

42 16.40 42.60 52.60 103.80 157.80

4.1 18.00 43.40 52.50 101.0 153.70

4.5 13.50 40.90 53.60 107.80 163.80

4.4 16.90 42.40 53.30 103.30 157.00

4.8 13.00 40.50 54.20 110.00 167.0

4.7 13.90 41.00 54.50 108.80 165.40

4.6 14.50 41.50 54.20 108.20 164.50

4.5 13.60 40.80 54.80 109.30 166.0

4.4 11.70 39.20 53.70 112.70 171.30

4.3 15.20 41.60 53.70 106.40 161.70

4.4 11.90 39.40 54.00 11/30 169.20

4.3 13.90 40.10 53.80 106.40 161.70

4.6 11.90 39.00 53.90 110.70 168.20

4.5 14.30 40.80 53.50 106.30 161.60

4.3 16.20 42.70 52.10 104.60 159.00

4.2 16.80 43.10 52.40 103.70 157.60

4.4 1420 40.90 53.70 108.50 164.90

4.3 13.30 40.80 54.40 109.90 167.0

3.8 17.60 42.60 52.40 100.20 152.30

3.8 16.80 42.10 53.20 101.60 154.40

4.3 16.00 42.50 52.70 105.00 159.60

4.3 14.70 41.40 53.40 107.20 162.90

3.9 18.60 43.80 52.70 101.20 153.90

3.8 17.50 43.30 52.30 100.90 153.30

4.0 21.10 46.00 51.10 9920 150.80

3.9 19.00 44.50 51.90 100.30 152.50

3.7 17.30 43.60 52.30 102.70 156.0

3.8 18.40 44.00 52.70 10/30 154.00

4.2 20.00 45.30 51.90 101.0 153.70

4.1 18.90 44.60 52.60 102.00 155.0

4.1 17.10 43.20 52.20 104.00 158.0

4.0 15.20 42.50 53.70 107.40 163.30

4.5 15.40 43.10 52.40 107.90 163.90

4.4 14.80 42.40 53.10 110.00 167.20

4.1 17.30 43.90 52.20 ,03.70 157.70

4.1 14.90 41.90 53.70 106.80 162.40

4.1 14.20 41.30 53.70 108.70 165.30

4.1 16.10 42.60 53.80 105.40 160.20

4.3 16.20 43.40 52.80 107.20 163.00

4.4 15.10 42.00 53.10 107.70 163.60

3.7 18.40 44.60 51.60 102.30 155.50
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V2i
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S, 89

S, 89

V2

V2

S40

S40
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S40

S, 89i

S, 89i

NUC37
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Emerald

Emerald
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2
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2
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2
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2
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2

o

2

0066568

0,030953

0037293

0029026

0,02626

00/1/26

0008764

0,022376

0,026913

0024862

00,4016

0022283

0,045622

0042825

0,026447

0,010815

0,01874

0,043073

0,017932

003002,

0,036578

3.7 18.20 44.00 52.10 101.0 153.60

3.9 13.10 40.10 53.60 108.70 165.30

3.8 14.70 40.50 53.50 104.90 159.40

3.9 14.40 41.10 52.80 106.90 162.50

3.9 15.10 41.30 53.40 105.00 159.60

4.4 11.20 38.70 53.80 11/30 169.20

4.4 12.60 39.20 54.10 109.00 165.70

4.3 13.20 40.00 53.30 1,020 167.40

4.4 12.70 39.80 53.60 108.90 165.50

4.5 12.10 40.00 52.90 111.40 169.40

4.4 13.40 40.60 53.00 109.00 165.70

4.1 15.20 42.00 52.10 108.00 164.20

4.1 17.60 43.90 52.20 104.0 158.20

4.1 11.80 38.60 54.50 109.40 166.30

4.0 15.70 42.30 53.00 104.50 158.80

4.6 12.80 40.70 53.50 112.80 171.40

4.5 11.60 39.80 54.10 1,390 173.0

3.8 ,4.60 41.20 53.20 106.50 161.90

3.7 14.60 40.90 53.70 106.0 161.30

3.7 14.10 40.70 53.20 107.40 163.30

3.7 15.80 41.90 53.00 103.70 157.60

White Speck can be predicted from unT and AFIS Maturity data forthe controlstudiesthat were grown
in one field and had identical processing in the gin and nitll. This also held true forthe heavily cleaned
cottons and the combed cottons fromLVS. When the full studies are combined, the correlations degrade
due to the interaction of differentlevels of gin processing and variability between millprocessing from
study to study. However, when only one level of deaning at the gin is evaluated for a particular study the
regression statistics improve dramatically. Even when theEVS, LVS, and Au98 studies are evaluated
looking only at the 2 lint cleaners data a good correlation is found. (The mechadcalprocessing forthe
LVS and AU98 were identical and the originalEVS studywas designed to runtch the processing at SRRC
as closely as possible to CQRS). This indicates how importantit will beto include levels of gin clamiing
in the future prediction equations, and how importantitis to the lullls to knowthe gin processing history
of the cottons when they are evaluating the fiber properties.

Table 2

ANOVAfor% White on Fabricand Bale Fiber Properties

(FMT IFineness & Maturity Ratio) & AFIS (FFC, A1njCV, PIn), A(n), FIN))

St. ,dy

us Exhane

LVS ^trerne Control

LVS-Standard

LVS-Combed

Us-I. Vs-3Lc

EVS, LVS, Au98

EVS12LC), LVSnor2LC), Aug8 12LC)
AU98, LC

RegressionS, a"sties

MultipleR RSquare

0,5837398

0,6830492

0,8705732

0,900,174

0,3407522

0,4665562

07578978

08/02/13
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ANOVAfor% White on Fabricand Bale Fiber Properties

("Vl(Micronairie) & AFIS IFFC, .A(n)CV, P(nj, A1n), FIN))

Shidy

EVS 12LC), LVS nor2LC), Au98 (2LC), Au99 ItLC)

Au99-0LC

Aug9-2LC

AU98, LC

AU982LC

%White on Dyed Fabrics
All Fabric Data Adjusted to

too% Surface Coverage with Experimental Us Ring Spun Yams

,

RegressionS, a", tics

MultipleR RSquare

07590735 0,576,926

0,7252789 0,5260294

0,5613980749265

0,8877703 0,788,36

0,8575,37 07353298

Figure 4: % White for lis Extreme Variety (comparing Single carding to Misset Tandem Card) &
Us Leading Variety Studies(Extreme Varieties control, Combed cotton, lBtcow Gin Oeaning and
Standard)

Figure 5 drainatically demonstrates the effect offing and open-end spinning on white specks. Opal-end,
orrotor spimiing, has an opener that separates and cleansthe fibers before spinntng, which effectiveIy
removes much of the immature. fibers which cause white specks. The open-end fabrics have a similar

levelofwhite specks astheLVS combed cottons(Seewhitetriangle data pointsinFigure 7). There is
little difference between one and two lint cleaners in the AU98 study, butthe 2 lint cleaner is slightly



higher in white specks overall:
, I

. .,

Figure 5: % White for Australia 1998 Crop Studies

The AU99 study showed little difference between O and 2 lint cleaners, which is unusual, since past
studies have shonnia strong difference. ' Also;the correlations between fiber and fabric properties were
not asstrong and may be due to some spinntng problemsthat occuired at XEC on some of the earlier lots
of yarns. This wasthefirst study run atlFC after they setuptheir new card and spinning room. Some air
flow problems were affecting the card and it wasn't discovered immediately. -It may have affected the end
results forthese yarns. We haveto go back and detenninewhich lots may, haveb6en affected.

,

Lln Ci

,
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White Speck Count on Dyed Fabrics
All Fabric Data Adjusted to

too% Surrace Coverage with Experimental Yarns

Figure 6: % White for Australia 1999 Crop Stundy

Figure 7 is rather busy, but the only way to effectiveIy see all. of the studies laid outtogether'on the same
scale. You can go, back to the individual studies to see the specifics. Whatthis does show is the
Australian 98 and 99 studies have amuch higher levelofwhite specksthattheUS Leading Variety study.
Notethe last set, of diamond shaped data points, those are the typical Cotton from theLVS and they. ,are,
significantly better than the AD98 and AD99 cottons, which indicates. tilere is something going on in the
field orwith the varieties that would cause such a difference in the levelofmatuiity/white specks. Some

of the cottons are meant to be extremes in the study due to different field practices.



%White on Dyed Fabrics as measured byWSA-2
AllFabrlcs Adjusted fortOO% Surtace Coveragewith Experimental Yams

Au. 98 36's Ring Sateen
Au. 98 22's Rin SateenAu. 98 22's OE^ateen
Au. 98 ,0's OE Sateen
Au. 99 30's Rin Sateen
4 Varieties Us^:xtreme
Us-LVS Extreme Control Control
Us-LVSCombed Combed
U. S. LVS Heavy Cleaning. Heavy Cleaning

Figure 73 % White for am Studies(Australia 1998 & 1999, Us Extreme Variety & Leading Variety
Studies)

Conclusions

Theresearch clearly showsthe effects of mechanical processing on white specks andthisindicatesthatseveral
prediction equations may have to be developed to predict white speck depaidingon the levelof"ntcleaning in the
gin We can also seed^titAFIS and FMT data indicates a maturity problem, hence a highwhitespeck potential,
thosefibers could be combed, orrotorspun orusedin whites onlyproduction lined16reby elimin"ting white speck
defects. The endproductofthisresearch should produce awhite speckpotential(WSP)value based on highspeed
fiber measurementsthatcould hamcorporated into the presentg'aching system and could be included in filmrebale
data. Cotton merchants could then direct cotton lint to specific markets based onWSP along with other fiber
properties thereby innvimi7ing the fiber potential and minimi7ing losses to the muleaused by white speck defects
Buyers could then objectiveIy determinethe quality orcotton, and mininiize substitution anddiscounting relative to
synthetic fibers. Cottonseed selection by growers can be made based on yield along with the ultimate quality of
cotton fabricunder prevailing conditions. The WSP values generated with the methods developed from this researeh
would alsobe a valuable toolto the cotton breeder in developing future varieties with low white speckpotential. The
whitespeck system alsohas the potential to be anion-!me grading system in the dyehousestownformly measure
fabric quality.

2LC~----- Au99-^LC--2LC-

Goynes, W. R. , Bel-Berger, P. D. , Blanchard, E. J. , ingber, B. F, Graves, E. E. ,
Dastoor, P. , Von Hoveli, T. M. "Identification, Quantification and Elmxination of White
Speck Defects on DyedCotton Fabrics. " American Association of Textile Chemists
and Colonsts Conference Paper, 1996.
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