
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




>-, 

Iii 111112.8 111112.5 
~RIII_ lliU_1.0 
: Iiii 12.2 

~ ~ -:: ~ 12.1.1 "M 
iii 

~ 
0 

...... 

111111.25 111111.4 111111.6 

MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU Of STANDARDS·1963·A 

I.ii 12.8 111112.5 
~ - l1li_ 

: Iiii 12.2-
~ ~ 
1.1 : 

.. M...... ~ 1111 2.0lIIIiI!l§ 

II 8 

111111.25 111111.4 111111.6 

MICROCOPY RESOLUTION TEST CHART 

NATIONAL BUREAU OF STANDARDS-1963·A 


http:111111.25
http:111111.25


• Tech"ical nullelin No. 970 • December, 19,1-8 

t) . ,~-~-.;~:-,.• 
. . . . ..' ',:.::~ ~'~: .', 

" . 

Fiber and Spinning Properties of Cotton: 

A Correlation Study of the Etl'ect of 


Variety and Environnleue 

By Hmmy D. i3Aluml!, prillcipal [mUm/ogist, and OTIS A . .rOI'~~, fOI'merly 

Clgl'ollomist," Division of Col/on lIud Glita Pibc)" e1"o/ls (~'Ilcl Dist'ClSCS, 
Bure(L/( oj P/allt {IIIII/IIl/'Y, Soils, cwd IlY1"icllll.ul"(tl Bnginccring, Agrlcul­

a 
~ tll/"Ctl Rcscc(}"(;h ~lcllllinist,rClUon 

1-< 
CON'l'ENTS= ~ ....:l m c:: 	 PUJ,:t.. : 

CSunmhlry,-.................................... . 2 1Skein slrf.'!ng-th in relation to 
~ SOliet oC;'tInln nntl statislical I filwr properties-Continucd
"3 IIf»Ocet!m'e ............................. . 4 Com bed ~'n rns ........................ .. 24 
~ Skc~') stl'~Lh !n relation to Siml)le correlations ........... . 25 
en '1i1':lCI' ~)PCI.tles ................... . ()
Ii Multi pIc correlatiollS ......... . 20 

C C21,Cd ,II'ns ......................... . 
 (i 'Yarn - UPI)(!al'am'C' g'l"ade fOI' ~ cm)~l,!..(- aft spillnipg- ......... . 


7 I carded and combed yurns ..... . :11t:J: -,Sln e ('OITclnlIOIlS ....... . 

1) Simple cOlTelntion'~ ....~:.... . :12s:: :\1 II lIe l"OlTelntiOIlS ..... . 

~ Rpg-ulnl' draft >;pinning' ..... . l4 Multiple cOl'l'elations ......... . :12 

en SilllJll(' cOI'I,'('lulions 14 LitPl"alul'e cited ......................... . ~l5


j 7Illiltiple ('oITelations ..... . 1(1 Appendix (tables 12 to 2!J) ....... . :.17 


--~~~~~~~~~~~~~ 

During the past sc\'eral years, extensive data have been accu­
mulated 011 fibcr and spinning propei'til's representing upland, 
sea-island, ancl American-Egyptian coLloll lJl"oduced uncler a wide 
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range of environmental conditions. Annual cooperative studies 
have been made by the agricultural experiment stations of the 
cotton-growing States and the United States Department of Agri­
culture. The detailed reports of the fiber and spinning results 
have been published annually. From time to time, certain sum­
mary reports have been made. These, for the IllOst part, have 
been limited in scope or have not separately treated environmental 
and varietal influences. The present report is concerned primarily 
with the fiber and spinning data accumulated since the advent of 
the more rapid techniques for fiber testing and is concerned prin­
cipally with relating environmental and varietal influences on 
fiber properties to spinning performance as measured by skein 
strength and yal'n-appe'Ul'ance grade of single, carded, and 
combed yarns. It is summarized below. 

SUMMARY 
The fiber and spinning data relating to environmental and 

varietal influences on fiber properties were obtained from three. 
groups of samples. 

Group A COl':l:r.;ts of 447 samples from the 1945 and 1946 crops, 
spun into carded yarns by the long-draft roving and spinning 
process. The fiber measurements used in the study, with the 
exception of the X-ray determinations, were made in the Univer­
sity of Tennessee fiber research laboratory and are limited to fiber 
measurements that may be made with considerable rapid~ty on 
the Fibrograph j Arealometer, and Pressley breaker. 

Group B consists of 408 samples spun by the regular~draft 
process from the 1941-44 crops; 227 of these went into carded 
counts of 22s, 36s, and 50s, and 181 into carded counts of 22s, 36s, 
and 60s. Fibrograph, Arealometer, and Pressley indexes were' 
made in the two fiber laboratories at Knoxville, Tenn. Analyses. 
for this group included also the more laborious fiber measurements 
for weight per inch and percentage of thick-walled fibers fur­
nished by the laboratories of the Cotton Branch, Production and 
Marketing Administration. 

Group C consists of 190 samples from the 1941-45 crops, spun 
into combed yarns. The fiber data included array measurements 
for upper quartile length and mean length, Pressley index, weight 
per inch, and percentage of thick-walled (mature) fibers fur­
nished by the laboratories of the Cotton Branch, Production and 
:.'.Iarketing Administration. 

For the above three'major groups of samples, simple and mul­
tiple correlation coefficients and regression equations are given 
for relating fiber properties to skein strength. For two of the 
groups, the analyses include yarn-appearance grades. 

The importance of distinguishing between varietal, i.e., genetic, 
differences and enYironmental influences is clearly demonstrated 
by the marked differences in the regression equations. The results 
confirm previous obsernltions that environmentally induced dif­
ferences in fiber properties tend to be compensatory in nature. 
Growth conditions that result in fiber length exceeding normal 
for the variety tend to produce weaker and coarser fiber, and vice 
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versa. This tendency results, as would be expected, in lower simple 
and multiple correlation coefficients than those obtained fOl' 
\'arietal differences. 

Individual fiber properties that characterize different varieties 
vary in relative importance in contributing to the skein strength 
01' yarn appearance, depending on the yarn count, or size, anc1upon . 
whether anyone property is approaching the optimum or the 
minimum requirement for good spinnability. For example, fiber 
strength is generally the most important single contributor to 
skein strength, usually accounting for as much as length and fine­
Hess combined. The relative importance of fibet· strength decreases, 
and, conversely, the importance of length and fineness increases 
as smaller yarns are spun from a given sample and as fiber length 
approaches the minimum requirement for good spinnability. 
Differences h varieties for upper-half mean length are more 
closely associated with differences in skein strength than those for 
mean length. In fact, for varietal differences in skein strength, 
approximately equal weighting for upper-half mean and Pressley 
index provides nearly as good prediction as may be obtained by 
including other properties, such as mean length and surface arca 
measurements, especially for the coarser yarn counts. This appar­
ently is due to the fact that fineness for different varieties is rather 
closely associated with upper-half mean length. 

Differences in upper-half mean length and in fineness contribute 
about equally to varietal differences in yarn-appearance grade. 

In determining environmentally induced differences in fiber 
properties and skein strength, mean length is more important than 
upper-half mean, superseding Pressley index as the principal con­
tdbutOl' to skein strength. Fineness is also of gre::t.:r relative 
importance than in the case of varietal differences. 

For environmental differences in yarn-appearance grade, fine­
ness becomes the principal contributor, about equaling the com­
bined contribution of mean length and Pressley index. Apparently 
Pressley index, which is of little or no contribution to yarn-appear­
ance grade differences for varieties, becomes important as an illdex 
of weather exposure or deterioration caused by biological and 
phYl-5ical agencies. 

Several tables in the Appendix show the fiber properties and 
their relationship to spinning performance in several groups of 
samples othcr than those discussed in detail in the text. Some of 
thcse groups are too small to be of particular interest or the 
methods used in obtaining the data are no longer those of current 
interest. Al:;;o included in the appendix tables are subgroupings 
of some of the data treated in the text. Some of these tables may 
be of especial interest to those concerned with particular length 
groups. It is apparent from these studies that where aCClliaCY 
of prediction is desired for a group of varieties having a narrow 
range in length, a specific regression equation .~houlC\ be used. A 
few ::;uch equations are shown. The writer will be glad to furnish 
those especially interested in \'arieties or growths haying a narrow 
rnnge of fiber properties additional formulas for special 
application. 
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SOURCE OF DATA AND STATISTICAL PROCEDURE 
The data treated. here were derived from the more recent of • 

the annual series of cooperative plantings begun in 1935. From 
1935 through 1937, a regional variety study was made in which 16 
varieties were grown from the same seed lots for 3 years at 8 
locations in the main Cotton Belt. Various agronomic, fiber, and 
spinning studies were made. Parts of the data are: still unpub­
lished. The results of the fiber and spinning tef;ts were published 
in several reports issued by the Cotton Branch, Production and 
Marketing Administration. Based on these results, Webb and 
Richardson (14) 3 analyzed the relationships between fiber prop­
erties and carded yarn strength, but did not separate varietal and 
environmental influences. Pope and \V.ue (9) and Pearson (7) 
summarized the fiber properties characterizing the 16 varieties 
and as modified by season and place of growth. 

Following the regional variety study, a plan was worked out 
for cooperative ann~lal varietal and environmental studies on fiber 
and spinning properties. In this plan an attempt was made to 
serve more adequately the needs of the cotton breeders in various 
regions by including varieties and strains of local interest. As a 
consequence much of the symmetry with respect to varieties and 
locations necessarily was sacrificed but was compensated for by 
broadening the scope of study on both varietal differences and • 
environmental effects. 

By 1941 new and more rapid methods of fiber testing had been 
developed that permitted measuring a much larger number of 
samples between harvest and planting time. Hertel (6) had 
developed the Fibrograph for determining fiber length; Sullivan 
and Hertel (12) had deyeloped the Arealometer for estimating 
the fineness, i. e., the surface area, of the fibers; and Pressley (10) 
developed an instrument that bears his name, the Pl'essley breaker, 
which replaced the more laborious Chandler bundle method for 
determining fiber strength. Keeping pace with these fiber-testing 
de\'elopments, the cooperatively run spinning laboratories at 
Clemson, S. C., and College Station, Tex., had developed procedures 
for handling a greater volume of spinning tests. 

The present study on fiber and spinning data was set up to 
determine the usefulness to the cotton breeder and to the cotton 
improvement program of these more rapid methods for measuring 
fiber properties, u::;ing fiber and spinning data from the cooperative 
annual varietal and environmental studies conducted from 1941 
through 1946. These studies include daiaon ull of the principal 
varieties and strains of cotton that ha\'e been grown in this ~ 
country during this period. The environmental conditions sampled 
each year are those that obtain in all of the States in which cotton 
growing, either uncler irrigation or rai11fall conditions, is an im- &. 
portant industry. About 30 State and Federal experiment stations ., 
anel sub::ltation::; annually cooperate in providing the samples. 

The fiber tl'::lt::l here reported were made on subsamples taken 
at g-inning time from the spinning :mmples. For the crop years 

; Italic numbers in parenthe,;es refer to Litel'llture Cited, p. 35. 
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1945-46, the fiber tests were made at the University of Tennessee 
fiber research laboratory at Knoxville, 'l'enn., except for the X-ray 
angle determinations, which have been made at the Beltsville, Md., 
laboratory since 1941. For the crop years 1941-44, inclusive, the 
surface area or the Arealometer determinations were made in tbe 
University of Tennessee fiber laboratory; and the upper-half mean 
length and the mean-length measurements of the Fibrograph were • 
made in the State-Federal laboratory at Knoxville, as were the 
Pressley indexes, except for the combed yarn tests for 1941-45, 
in which all of the fiber data were furnished by the Cotton Branch, 
Production and Marketing Administration. Data on weight per 
inch and percentag-e of thick-walled .fibers were furnished by the 
Cotton Bmnch, PlVIA, as were all of the yarn data on skein 
strength and yarn-appearance grades. 

The spinning data for 1941-44 represent the regular-draft 
pt'Qcess; those for 19<15-46 represent the long-draft roving and 
spinning process.. 

The detailed fiber and spinning data have been published in 
processed reports issued annually by the Cotton Branch, Pi.\TA, 
or by the Bureau of Plant Industry, Soils, and Agricultural 
Engineering. 

• 
The procedure u8cd in analyzing the data is the conventional 

method outlined by Snedecor (11) and vVallace and Snedecor (1;3). 
The 19·11-<1"1 data were put on punch cards and handled in the 
usual manner. Data on the combed-yarn group and the 19·J5-46 
carded-yam group were calculated directly from the data sheets. 
Data prior to 19,11 were not included in these studies, inasmuch 
as the methods of making fiber meas·.1rements were not strictly 
comparable. 

Simple correlation coeflicients were calculated for total, among­
statiom~, among-\'arietie:;, withi n-stations, and wi thi n-vurieties 
groups. Those for total efl"ect. of course, repl'esent the o\'er-all 
or combined influences of heredity anel environment., no clue being 
a\'ailable as to the part attributable to either. Those for among-­
station and among-variety main effects represent primarily station 
and \'arietal influences, respecth'ely. Since ench station grew dif­
ferent \'arieties and each \'ariety was grown at one or more but 
not at all stations, neither the among-station nor among-variety 
coemcients are free from bias. The within-station coefficients, 
ho\\"e\'e1', do rp]lresent differences that safely can be attributed to 
varietal effects, Likewise, the within-\'ariety coefllcients represent 
soil, IQcati".>nal, climatic, seasonal, or other environmental effects 
from \Vh ich varietal influences ha \'e been remo\'ed. 

• 
Since the primary purpose of these studies was to isolate and 

stud\' differences that could be attl"ibuted to either varietal or 
envii'onmental influences, the variances for total and main effects 
for stations and vari('ties were of little interest. The coe/Hcients 
for within stations (nlricbll efl"ects) ana for within varieties 
(en\'irollmental effects) \\'('re, howc\'er, of egpecial interest and 
were u;;cd to obtain multiple correlation coeflicienls and regres­
sion equations. Inasmuch as it is awkwnl"(l to refer continuously 
to within station as indicating \'arietal efrects, and to within 
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variety as indicating environmental effects, the adjectives varietal 
and environmental will be used to denote within-station and 
within-variety effects, respectively. •

Further details of the statistical methods used may be found in 
the processed report by Barker (1), which treats of fiber and 
spinning property relationships of the 1945 crop.

• 
SKEIN STRENGTH IN RELATION TO FIBER PROPERrrIES 

Instead of attempting to present and discl1ss all of the data chat 
were studied and annlyzed for skein strength and fiber-property 
relationships, it seemed preferable to relegate some of the smaller 
groups to the Appendix and to confine the main discussion to three 
major groups of samples. 

CARDED YARNS 

LONG-DRAFT SPINNING 

Samples [rOm the 19,15 and 194(i cooperative studies were spun 
into carded and combed yarns on long-draft roving and spinning 
equipment. The 1945 samples had two counts common to the 
singles carded yarns. All were spun into 22s and ;36s; the third 
count was variable, depending upon the upper-half mean length 
of the sample. For 71 of the samples, the third count was 50s 
except fOl' 9 samples that were spun into 4;ls. These 9 samples 
represented varieties that were usually spun into 50s. 'l'hey were, • 
therefore, included e\'en though this limited the analysis to the 
2 counts, 22s and 365, common to the 71 samples. This group was 
separately analyzed, and the results are presented in appendix 
tables 18 to 20. The group in which the thircl count was spun into 
GOs represented 157 samples. The results of the analysis of this 
group are shown in appendix tables 2tl to 26. The rest of the 
gt'oup that was spun into 44s was so small that it was not analyzed. 

For the 1946 crop, no GOs or 44s werc spun. This reRulted in a 
large group, 228 samples, in which three counts-22R, 36s, and 50s 
-were common. The results of the analyses of this group are 
sho\\,n in appendix tables 21 to 2~1. Another small g-roup of ;15 
samples, representing the combed yarns spun into 60s, SUs, and 
lOOs on the long-draft roving and spinning equipment during 
19·15-46. is shown in appendix tables 27 to 29. 

In orelcr to obtain a larger and more reprcsentative sample UI)on 
which to base relationships fot' fiber properties and carded y~\rns 
spun on long-draft cquipment, it seemed log-ical to combine the 
2~S samples from the 1!l"16 (:rop in which the 3 yarll counts of 
228, :~Gs. and 50s \\'ere common with the comparable samnles :1'rom 
Lhe 1945 crop. 'rhb neccssitated COll\'erting the GOs of the ]57 
sample,:; from the 19·15 crop to ;'jOs. which was clone b~' using 
regressions established by the Colton Branch, PM1\,. For the 
purposes of this study, it was felt that little violence to the data • 
would result. This combination resulted in tl·17 samples repre­
senting 5:3 among-station-yeal' oiJsl'rvations, leaving 394 wiihin­
8tation-ye~1l' obSl.'l'vntions fOl' estimaling varietal influences-a 
sufliciently clh'el'se and ~iznl>le Ilumlwl' of observations to in~pire 
considerable confidence ill interpreling varietal crfects. 
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• 
The number of among-variety observations was 149, leaving 

298 within-variety observations for studying environmental in­
fluences. Actually, the almost 300 within-variety observations 
could have been increafJed conservatively, since it was known that 
for several of the varieties the seed stocks were the same for 
19"15 and 1946; but since in some instances it was unknown 
whether the seed stocks were identical, the safer procedure seemed 
to be to take only the sum of the within-variety observations for 
each year. For convenience, this composite group of 447 samples 
will be referred to as group A. 

snl PLE CORRELATIONS 

The simple correlation cocmcients (1") are of interest pel' se as 
well as in computing the standard regression coefficients referred 
to as betas (~). The simple correlation coefficients for group A 
are gh"cn in table 1. 

TAJ3LE I.-Simple c01Tciation coefficients lO1" the 'l.lCLrietal (within­
I:dationJ wul environmental (within-variety) com1JCt1"'isons f01' 
g 1"0 1I]J .<t 

•Coefficients H Coemcients 

Variates I .. ~~;l\"~r-!lI-1- ' Variates I ,I I . I! Environ~ 
I '~arletal ml'ntal ! ~ ;trleh~ 1 mental 
\ddferenc('s difl'(>r(>nces (hfTcrenccs,difT('rences• ------.,,-- -"-""_'- ------

1 
22s wilh l'H l\[ ~ . 0.64 • 0.32' ,(,HM with ML. I 0.69~ l , 0.91' 

i22s with ML 4-' •3-'il nUl with SA 3'» -.OS· il 
2~s with SA il .20' UIHI wiih PI AI' I3-' -.~4· 
~2s with PI .81' .38* t:HroI with XR -.221< j .55' 
22s with XR -.63' -.07 

· 

il\fL with SA -.10 -.2·1' 
365 with T:H ~I .64 ' .3:3 • )'lL with PI .26' -.2!)~: 
365 with .~lL ..1·1' .;36' rolL with XR -.12 ,43 • 
3Gs with SA. r•3~' .22~ 

36s with PI. .81! .3~', PI with SA .21' .06 
;36s with Xl{ -.62' -.09 PI with XR -.79 -.69' 

,
50s with ('IHI .65' ..12' SA with Xl{ -.12 .05 
50s with rolL .'14' ,4:3>

,41 ~ ,,"";150s with SA ._1 

50s with PI .'S' .33' 

50s with XH -.60' .00 


._--_ .. 

I Th(> id~lltilY of till' symbols used for the Yltriates i8 us follows: 22s, 36s, and 
50s ''''sk(>in stn'ngth of ~2;;, 36s, and 50s carded yarns, resp('etively; UHM =Fibro­
graph upp(·r-half mean length; :-'lL:= Fibrograph nll'an It·ngth: SA =Hurface area, or 
ArealnnH't('r ml'nsurel1l(>nl; PI "- Pressl('y ind(>x; and Xl{ ""X-ray angle. 

-----.~- -~.--. 

• 
.. =Correlation coeilicient significant at odds of 99:1. 

From table 1 it is evident that for \'arietnl cITects an five fiber 
propertic:; shown are highly correlated with skein strength. 
Pressley illdl'x leads for all counts but is slightly lower for 50s. 
X-ray angle is consistently lower than Pressley index at 1111 counts, 
but is negative in sign. 'Upper-half mean length has a correlation 
coeflicient of 0.64 or greater for all counts. Mean length is con­
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sistently lower for each count. The coefficient for fineness increases 
slowly but steadily as the yarns bf!come smaller. 

Upper-half mean length is significantly associated with each of 
the other foul' fiber measurements, especially with mean length. 
Mean length is significantly and positively associated with 
Pressley strength. Correlations of mean length with surface area 
and X-ray are negative but not significant. Pressley index, as 
expected, shows a high negative relation to X-ray angle; and the 
positive association with surface area I'eaches significance at odds 
of 99 :1. 

For environmental effects, a very different relationship is evi­
dent. Individual fiber properties al'e not very closely cOl'related 
with skein strength, although all of them except X-ray angle 
reach significance. Pressley index, mean length, and upper-half 
mean length appeal' to be of approxinHltely equal importance in 
relation to t,;kein strength of 22s and 36s. For 50s, Pressley index 
recedes in importance and is almost equaled by surface area which 
gains somewhat as yarn siz~ decreases. Upper-half mean with 
mean length attains a positive coefficient exceeding 0.90. Both 
upper-half mean and mean length have a significant negative 
coeflicient with Pressley index, but positi\'e with X-ray angle-a 
sharp contrast to the relation5hip for vari'etal properties. Surface 
area was found to hm'e a negative relationship with both upper­
half mean and mean length, the latter reaching significance . 
Pressley index and X-ray-angle relationship remains highly nega­
tive but is somewhat less than for varietal effects. 

MULTIPLE CORRELATIONS 

Regression equations are not presented for all of the combina­
tions of fiber propertieH that are shown. For those who may feel 
that some equations not reported would better serve their needs, 
the pertinent \'uriances tor group A are given in table 2. 

TABLE 2.-.ilIcC/1I mcasu)'cmellts for jibel' and yarn 1J1'0]Jel'iies for 
.HI o/Jsc}'!'ations, Clnci ral'iances for varietal and ent'i1'onmental 
comparisons to)' groll]) A 

Variance 

MeansVariate Varietal: Environmental 
comparisons I comparisons 

Skein strength of 22s... . 114.79 pounds 38,810.1909 20,467.6096 
.. 7,341.9074Skein strength of 36s.. . 61.96 pounds. 13,847.8023 

Skein strength of 50s ... , 41.14 pounds .. 7,588.0316 4,035.8715 
l;pper-half mean length . 1.069 inches .8980 .9886 
Mean length . . .819 inch .. 1.0114 1.6172 

2.883 em.' mg .. , 14.9450 13.4767Surface area 
6.679 104.81·15 58.0300Pressley index . 

X-ray angle 35.6° .. 3,072.3282 I 1,448.6855 

• 


• 


• 

The relation of fiber properties to skein strength of singles 

carded yarns spun on long-draft roving and spinning equipment, 
as determined from multiple correlation studies on group A, is 
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shown in table 3, Some of the very interesting facts brought out 
there may be dealt with briefly; others merit careful stUdy, 

For all yarn counts for both varietal and environmental effects, 
the addition of X-ray-angle determinations is without appreciable 
effect, Previously (4), it has been shown that where Pressley 
index determinations were questionable, owing to biological de­
terioration of the fiber, X-ray-angle determinations may be sub­
stituted for fiber-strength measurements, 1t also has been incli­
cated (3) that the inclusion of both Pressley index and X-ray­
angle determinations is of value for determining strength of plied 
yarns, For estimating skein strength of singles carded yarns, 
however, it appears that unless the Pressley indexes are question­
able, X-ray-angle detet'minations add little to the multiple correla­
tion coeflicients, 

As was true for the simple correlation coefficients, the multiples 
are much lowet' fot' environmental than for varietal effects, The 
n' values in table 3 indicate that whereas about 80 pel'cent 'of the 
ral"ietal differences in skein strength may be accounted for by four 
t'apidly measured fiber properties obtained from the. Fibrograph, 
T'l"m;sley breaker, and the Arealometet', the maximum noted for 
c/wironmental difl'et'ences was 55 percent for 50s, 

One very important fact that stands out in table 3 is that from 
the standpoint of the practical breeder whose main interest is in 
g~\netic difIcl"cnces, R" is nearly as high for two properties, upper­
hal f mean length and Pressley index, as it is when all four or five 
fiber measurements are evaluated, Omitting both mean length 
and surface area, the percentage of skein strength accounted for 
drops off only 2 percent for 22s, 3 percent for 36s, and 4 percent 
for 50s, 

That good predictions for varietal differences in skein strength 
could be made by considering only differences in upper-half mean 
length and Pressley index was, so far as the writers are aware, 
first noted by Pope (unpublished data) and by Barker and Berkley 
(.2), That Arealometer measurements can usually be dispensed 
with in estimating nrrietal differences in spinning performance is 
appal'enUy due to the fact that genetic differences in fiber length 
are rather closely associated with differences in surface area, as 
was prc\'iously noted in the discussion of simple correlation co­
eflicients (p, 8), A word of caution is in order for those who may 
ll:ie only length and strength in estimating varietal differences in 
I'kein strength; occasional difliculty will be encountered when a 
variety is unusually coarse or fine for its length, The writers 
found that predictions made .in this manner wereitwariably too 
high for varieties Station C, Station 21, ancl Rowden, but too low 
for a few varieties that had finer-than-average fiber for their 
length group. 

For en\'ironmentally induced differenCE:; in fiber and spinning 
properties, howe\'er, a vcry different condition exists, In the t1rst 
place, mean length supersedes upper-half mean length as the im­
portant length measurement, and surface area measurements 
becoml' 01' greater importance, Secondly, surface area meaSLlre­
1l1l'1l ts cannot be omitted wi thout CHtlsi ng- ap preeia IJle reduction in 
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TABLE 3.-Contribution of fiber 1J1"Operties to skein st1'ellgth of 22s, 36s, and 50s singles cm'ded yarns, long-dmft ...... 
1J1'ocess, as detennincd from 1nultiple con'elation shtdies of vmietal and environmental effect in g1'OUP A o 

....
Correlation results with carded yarns: Varietal comparisons t"1 

(') 

::z:
22s 36s 50sFiber properties, z 

R, and RZ (') -Betas BetasMultiple I Betas· _I Multiple Multiple >
t"Relative correlation Value IRelative 1" correlation Relative correlationValue Valueeffect value effect value effect value te 

----I • • . I 1,---- c:: 
Percent Percent , Percent 

Upper-half mean.............................. 0.23* 20 0.22* 18 0.23* I 19 ~ 
....
Mean length.................................... .14 * 12 .15' 12 • 16* . 13 

Surface area."................................... .15* 13 .18* 15 ! ., ....... .24* 19 Z 

Pressley index................................. .59* 49 .60* .51 * 41 ~ 


-::JX-ray angle...................................... -.08 6 -.06 5g f::.:::.:::::::::: -.10 8 ..·........·0:88 ~o
R ...................................... . 0.89 ..,...... " ..................... 1 0.89 

0'................. . ~ ... • •• ·H ••
R2 '" .......................... . .77
.. ~ .......
.79 ... "':2i" . ......... 181.. .80 ~ 


Upper-half mean"............................ .23* .22* 18
19 1 ...... .. rn1fean length.,. ................................ .14 * 12 ................. . 14* 12 I .................. .15* 13 

Surface area...................................... .15* :18* .23* 19
13 ...............::: 15 1."............... 
 ~ Pressley index.................................. .65* 56 ............:89 .6f}* 55 ................. . .59* 49 .................. "d


R ................................................ .................. .89 • 88 
 ~ 
RZ ............................................................ . .79 .................... .."............ .. .80 .77
.... 'u ................
................ 04 •• ~ 


Upper-half mean. ........................... .33* 32 .34* 33 .39* 39 ~ 

Mean length,.............................. .04 4 .03 3 .01 1 
 >­Pressley index.. .............................. .66* 64 .67* 64 .61* 60 C':l 


fL......... .................................................... .88 .88 .86 
 E:!
RZ., .... , ................................................... . .77 .................... .................. .77 ........,. ........... .73 
 g

Upper-half mean.............................. .36* 35 I .................. • 36* 35 .40* 39 I .................. 


Pressley index.. .............................. .66* 65 ..." ............... .66* 65 .61* 61 .................. ~ 

R ............... ............................................... . .88 .88 .86 c:: 

U2... .. .............................................. .77 .77 .73 
 ~ 

Mean length .............................. . 

Pressley index. ,. ............... ".......... . ................ . 


~~2..... ::::::'.:"':::::: 
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Correlation results with carded yarns: Environmental comparisons 

Fiber properties, 22s J 36s I 50s 

R, and ll: 


.__ .__B_etas .._~••.~: Multiple Betas Multiple I Betas IMultiple ~ 
ttl

Value I Relative correlation V lue Relative correlation j Value Relative correlation 
effect value a effect value I effect value ~ 

--- > 

I
Pcrcent, I Percent , Pcrcent t Z 

Upper-half mean .......... . -0.04 2 .......... ....... 0.00 0 .................. 0.06! 3 ................. . 

Mean length .58* 37 ........... ' .59* 40 .................. .59'" 36 ................ .. en 


::gSurface area .30' , 19 . .33* 23 .................. .38* 23 ................. . 
I 
~ 

Pressley index .57*, 36 : . .53* 36 .................. .55* 33 ................. . Z 

X-ray angle .08 5 I" .01 1 ........ ........ .08 5 .................. 
 Z 

R i"I -... ... ." I 0.68 , 0.70 ................. 0.75 Z
/{2 . I' ...' .46 , . .............. .49 ................. .................. .56 Cl 

Upper-half mean "dj .0] I ] . 1 .01 1 .11 7 ........... . ... ;;;:
:Mean length .56* 40.. .. ..... .59* 40 ................ .57* 36 ................ . o
Surface area .30' 22'., ...... .3a* 23 I.................. .38* 24 ................. . "d

Pressley indl'x .52* 37 I............... ! .53* 36 .................. .51* 32 ................ .. til 


R ... • .68.. ..... "'1 .70 ................. .................. .74 ~ 
R' .4. 61" ............ ..... .49 .................. .................. .55 t2j 
-Upper-half mellll .26* 24 .' .28* 251........ ....... .41 * 35 ............... .. en 

Mean length .27* 25 . .27* 25 .................. II .21 18 o

Pressley index ... .54* 51 ., .55* 50 .................. .53* I 46 ".l 


R.... .62 ... .................. .63 .................................. . .66 (") 


H2. • ................. 1 ................. . .38 ! .43 o 

>-iUpper-half mean ...."".. ..... ................. .. .............. .. ! ....

Pressley index.. .............. .~..... .......... . .............. .. o 
Il .....".. "... ,_ .... ~.... ~ ..... "... ... 1 Z 
R·....... ............... . ............... ' ................ . • .............. * ...... . 


Mean length ................................ , .50* I 49 .52* 50 , ................. . .57* 54 I ................. . 


P I . dex........ ....... . ............. , .0_ 51 .52* 50 .49* 46
ress ey In '~?* I 
.61 .62 .64~;'........ :.:.. :.. :.:,.:.J::::::........... {::::::::::::.::::: .37 .38 .40 


~*=Beta values significant at odds of 99 : 1. ~ 
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the R~ values. 
In table 3 the columns headed "Relative effect'1 are of especial 

interest. The figures given indicate the relative contribution of 
the several fiber properties to skein strength. In this large group 
that represents most of the varieties spun in 1945 and 1946, about 
55 percent of the variation between varieties is accounted for in 
22s and 365 by differences in fiber strength expressed as Pressley 
index and X-ray angle, or as Pressley index alone when X-ray 
angle is omitted. For 50s1surface area becomes of increasing im­
portance, largely at the expense of Pressley index, which is 
credited with only 49 percent of the skein strength. 

Fot· environmentally induced differences, mean length leads for 
relative effect but is closely followed by Pressley index. Differ­
ences in surface area assume importance, accounting for nearly 
one-fourth of the differences in skein strength. 

A study of the relative effects in the appendix tables for the 
dill'erent groups shows some very interesting trends for these per­
centage figures in comparing variety and environment, coarser 
ilnd finer counts, and longer and shorter length groups. While 
~evenll pages of discussion might be used for these trelids and 
their implications, it seems preferable to provide the detailed in­
formation in tables in the Appendix fol' the use of those readers 
who are interested in special applications. 

From tables 2 and 3, regression equations were derived for 
making generalized skein strength predictions for singles carded 
yams spun on long-draft roving and spinning equipment. It is 
evident from tables 1 and 3 that different regt'ession equations are 
required to predict varietal effects at a given location and environ­
mentally induced differences within a given variety. Probably 
most breeders are interested in varieties and strains that have a 
considerable range in fiber length and other properties. For them 
the following formulas should be useful. For those who may have 
c~pecial interest in shorter' or longer varieties or growths, special­
ized equations may be calculated from the data given in the ap­
pcndix h\bles 12 to 14 and 21 to 29. 

From group A the following regression equations are recom­
mended for estimating skein strength differences: 

I. Among varirtirs at one location where"­
(a) 	 Ar.ealometer, Fibrograph, and Pressley breaker data are available: 

228 ""'·16.90 UHM+26.72 ML+7.68 SA+12.58 PI-65.54 
368",26.03 UHM+16.85 ML+5.57 SA+ 7.49 PI-46.99 
50s ",20.48 UHrvP13.3l ML+5.28 SA+ 5.06 PI-39.81. 

(b) 	 l"ibrograph and Plcsslcy breaker data only are available: 
22s .,,75.76 UHM +12.78 PI -53.68 
36:; :. 45.05 UH M + 7.64 PI -38.49 
503",;16.53 UHM+ 5.201'1-31.88. 

I) Among sample:; rrprt>.;,(!ntillg different growth conditions for a given variety 
wlwre 
(a) 	 AI'C'alolllf'tt'r, Fihrograph, and Pt'essley breaker data are available: 

22s ~2.13 UHM+62.96 ML+11.86 SA+9.S6 PI-40.28 
~~~ 1.12 UHM+39.51ML+ 7.81 SA+5.91 PI-34.31 
51l>! 1i./3 l'1ll\[+28.46 ML+ 6.110 SA+4.21 PI-35.48. 

(b) 	 Fihr",:, 'ph and Presi;!ey breaker dala only are available: 
:!::8"'iJ6.~H l'IUl+30.70 ML+IO.22 PI-19.3! 
3£is 2:3.90 l'Hl\\ +18.29 ML+ 6.15 PI-20,44 
50s 25.98 UH.l\! +10,56 ML+ 4..121'1-23.78. 

• 


• 


• 

http:4..121'1-23.78
http:ML+IO.22
http:l'IUl+30.70
http:PI-35.48
http:l'1ll\[+28.46
http:PI-34.31
http:PI-40.28
http:ML+11.86
http:UHM+62.96
http:5.201'1-31.88
http:503",;16.53
http:PI-39.81
http:UHrvP13.3l
http:PI-46.99
http:UHM+16.85
http:368",26.03
http:PI-65.54
http:SA+12.58
http:UHM+26.72


13 FIBER AND SPINNING PROPERTIES OF COTTON 

• 


• 


• 


In the above equations the constants differ slightly from those 
that would have been obtained by using the mean values for skein 
strengths and fiber properties shown in table 2. The constants 
were derived from the mean values given in appendix tables 21 to 
23 for the 1946 crop. There appeared to be two valid reasons for 
using the means from the 19,16 crop only: (1) Some of the values 
for skein strength of 50s in the 1945 crop represented 60s con­
verted to 50s~ as pt'eviously noted; and (2) Pressley indexes for 
the 1945 crop were low, being adjusted to two standard samples 
that differ from the set that is at present being widely used. For 
comparative purposes it is of course of no importance to what 
standard sample the daily Pressley breaks are adj usted, so long 
as the correction is constant for a given set of data. The 1946 
level for Pressley indexes, however, was preferred in the above 
equations because many fiber laboratories are now using the same 
set of standard samples, and the Bureau of Plant Industry, Soils, 
and Agricultural Engineering has a sufficient quantity to supply 
interested laboratories for several seasons. 

Experience gained from these studies has indicated the need for 
adj usting the constant to different station levels when spinning 
results become available for some but not all of the samples in 
which the breeder is interested. For example, suppose that at 
station Z lack of funds permitted spinning 10 samples only, and 
the breeder is very much interested in comparing the spinning 
results obtained from the 10 samples with estimated performance 
for the 40 other strains. It is obvious that for this purpose, pre­
dictions for the 40 unspun strains should be based on the average 
performance at that particular station for the season in question 
instead of on the mean for all stations in the entire Cotton Belt. 
Such modification may readily be made as follows: Consider that 
at station Z the 10 strains that were spun gave mean skein 
strengths and tiber properties as shown in table 2. Then the 
equation for predicting the 40 unspun samples would become: 

22s =46.90 (UHM··1.069) +26.72 (ML -0.819) +7.68 (SA -2.883) + 12.58 
(PI -G.679) +114.79 

which reduce8 to 
22s =46.90 UHM+26.72 ML+7.68 SA+12.58 PI -63.44. 

In this example the mean values, for obvious reasons, differ little 
from those that were used for obtaining the generalized equation; 
consequently, the constant is changed by only 2.1 pounds, but it 
serves to illustrate how simple the procedure is. This is important 
and has been demonstrated 1;0 be practical fro111 the standpoint of 
the breeder, and may be of considerable value in the one-variety 
community development. For instance, were one interested in 
spinning many lots representing numerous localities and condi­
tions of growth of cottr)l1 from a given variety, it might be desired 
to spot check occasional samples for fiber properties and perhaps 
have a few spinning tests made. Such data would provide the 
means of modifying the constant in the equations for estimating 
[or the variety in question what performance could be expected 
for the lots from different localities. 

http:SA+12.58
http:UHM+26.72
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REGULAR-DRAFT SPINNING 

Some reader!'!, no doubt, will be interested in what is here desig­
nated as group B for studying the relationship of fiber and spin­
ning properties where the regular-draft spinning process is used. 
Group B is divided, largely on the basis of fiber length, into two 
subgroups, designatl;!d Bl and B2 • An additional group is included 
in appendix table 10. 

Subgroup Bl represents the varieties a"r.l growths from the 
1.941-44 crops that were spun by the regular-draft process into 
carded yarns of 22s, 36s, and 50s. The lot comprises 227 samples 
obtained from 111 varieties and strains representing 36 station 
years, thus giving 191 and 116 observations for evaluating varietal 
and environmental differences, respectiw,}y. 

The subgroup B2 represents samples that were processed in the 
same manner as Bp \lIith the exception that the top count was 60s 
instead of 50s. There is some overlapping of varieties in the two 
subgroups. For example, a variety that under most environ­
mental conditions produced fiber that was too short to be spun 
into 60s would, under exceptional conditions, produce fiber suffi­
ciently long to be spun into 60s. Conversely, some varieties that 
usually were spun into top counts of 60s \vould occasionally pro­
duce staple that was judged to be too short for 60s. The subgroups 
therefore represent both varietal and environmentally inducer! 
differences in fiber properties. 

!?IlIIPLE CORRELATIONS 

Simple correlation coefficients obtained for subgroups Bl and B2 
are given in table 4. It is very interesting to note that within B2 
there is a very close association of heritable fiber and spinning 
properties. Several measurements for fiber length, strength, and 
fineness correlated with skein strength have coefficients ranging 
from about 0.60 to 0.80 for subgroup B2 but rarely exceeding 0.40 
for subgroup B1• The rather close relationship between fineness, 
expressed as either surface area or weight per inch, and skein 
strength increases markedly as yarn size decreases in B t • Press­
ley index and skein strengths for all three yarn counts give very 
high coefficients within subgroup B2 • 

TABLE 4.-Simple con'elation coefficients fo1' vwrietal (within­
station) ct1ul enviJ'onmentul (within-variety) compa1'isons f01' 
group B 

Subgroup Bl Subgroup B; 

Variates 1 i IEnviron- Environ­!Varietal VarietalI mental mental
I 

22s with UHM.................. 0.41 * 0.05 0.63* 0.18 

22s with ML...................... .42* .05 .60* .22 

22s with SA ....................... .33* .19 .16 .06 


• 

• 

• 

22s with PL.................... .44* .38* .82* .32* 
22s with XR...... ... . .- ........ -.10 -.21 -.63* -.25* 
22s with WI... ... -.45* --.23 -.57* -.22 
22s with T\V ." .. -.10 -.16 .15 -.02 
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Variates I 

36s with UHM.............. " ... 

36s with ML........." ........ . 

!!{ls with SA ..................... . 

36s with PL...................... 

36s with XR.................... .. 

36s with WL .... , ............... .. 

36s with 1·W ..................... . 


50s with UHM.................. .. 

50s with ML...................... 

50s with SA ................... , ... 

50s with Pl........................ .. 

50s with XR...................... 

50s with WL.............. .. 

50s with TW.................. 


60s with UHM................... . 

60s with ML.................. .. 

60s with SA ....................... . 

60s with Pl....."' ............... . 

60s with XR..................... . 

60s with WI.................. .. 

60s with TW.... .. 


UHMwith ML 

UHM with SA,.... . 

UHM with PL .... 

UHM with XR ... 

UHM with WL..... . 

UHMwith TW.... 


ML with SA ..... . 

MLwith PL.... 

ML with XR,.. 

MLwith WL... . 

MLwith TW..... . 


SA with PI... ................... .. 

SA with Xll....................... . 

SA with WI.. ...... . 

SA with TW...................... . 


.PI with XR.. 

PI with WL., .......... 

PI with TW.................... . 


XRwith WL................... 

XRwith TW..................... . 


WI with TW.................. . 


F18ER AND SPINNING PROPERTIES OF COTTON 

TABLE 4.-Simple con'elation (JQefjicients f01' varietal (within­
stcttion) and env'ironmental ('lVithin-vmiety) compmisons for 
g'roup B-Continued 

Subgroup BI 

Environ­Varietal mental 

.4(j" .09 : 

.40' .06 

.41 " .25" 

.43* .38· 
-.13 -.22 
-.54* -.30* 
-.13 -.22 

.55" .00 

.45" -.01 

.55" .34* 

.30* .32' 
-.06 -.12 
-.68* -.42' 
-.24* -.34* 

.75· .86* 

.46* -.12 
-.07 -.39* 

.13 .40* 
-.53* .10 
-.23* .11 

.13 -.34* 
-.05 -.34* 

.18* .35* 
-.24· .29* 

.01 .28* 

-.04 -.05 
.07 .05 

-.77* -.79* 
-.60* -.74* 

-.68* -.76* 
-.01 -.13 

.00 .06 

-.14 -.04 
.11 -.05 

.58* .80* 

I The identity of the symbols used for the variates is as follows: 22s, 36s, 50s, and 
60s =skein strength of 22s, 36s, 50s, and 60s carded yarns, respectively; UHM =Fib­
rograph upper-half mean length; ML =Fibrograph mean length; SA = surface area 
or Arealometer measurement; PI = Pressley index; XR=X-ray angle; WI = weight
per inch; and TW = percentage of thick-walled fibers. 

*=Significant at odds of 99 : 1. 

Subgroup B2 

Environ­Varietal 'mental 

.65" .24 

.61* .29* 

.20 .21 

.81 * .32" 
-.63* -.22 
-.60* -.33* 

.14 -.07 

.67* .19 

.60* .25* 

.25* .31* 

.79* .24 
-.60* -.14 
-.63* -.38* 

.11 -.07 

.73· .74* 

.29* .05 

.29* -.26* 
-.21* .14 
-.49* -.25* 

.10 -.34* 

-.02 -.05 
.30* -.23 

-.20 -.07 
-.32* -.22 

.22* -.17 

.20 -.15 
-.11 .42* 
-.61" -.70* 
-.51" -.50· 

-.86* -.71* 
-.54* .O~ 
-.02 .31* 

.40* -.32* 

.16 -.39* 

.36* .63* 
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For environmell\\ally induced differences in skein strength in 
22s, one coefficient only, Pressley index with skein strength, 
reaches significance at odds of 99:1 for both subgroups. For 36s 
and 50s (or 60s), weight per inch also attains significance in both 
subgroups, and mean length becomes significl'lnt in subgroup B~. 
In general, for environmental differences the two subgroups differ 
from each other much less than they do for association of varletal 
differences. The negative relation for percentage of thick-walled 
fibers attains significance for 50s in Bl but is very low for 60s in 
Bo. 

-In considering the interrelationships of the fiber properties, it 
is interesting to note that upper-half mean length and surface area 
are significantly associated for varietal but not for environmental 
differences. In R! a significant positive association for upper-half 
mean length and Pressley index was found for varietal influences, 
but a significant negative relation for environmental effects. The 
invariably high coefIicients for interrelation of surface area, 
weight per inch, and percentage of thick-walled fibers are of 
interest. It may be remarked, however, that they do not appear 
to be sufficiently high that one could with confidence cOllsider es­
tablishing regressions for expressing one measurement in tern,s 
of the other, as has been suggested by Pfeiffenberger (8) and 
others. 

:\IULTIPLE CORRELATIONS 

For those who may be interested in solving equations other than 
those shown here, the mean measurements for skein strength and 
fiber properties of group B and the variances are given in table 5. 
Skein strength for subgroup Bl is 9 pounds lower for 22s and 6 
pounch; lower for 36s than those of subgroup B2 • With respect to 
fiber properties subgroup Bl a\'erages 0.12 (or 1;H) inch shorter 
than B~ for upper-half mean length and almost as much for mean 
length. Bl is considerably coarser as judged by surface area meas­
ut't:mcnts. Pressley index is approximately the same for the two 
subgroups, although Bl ~l\"erages nearly 2° smaller X-ray angle. 

The relation of fibet' properties to skein strength obtained by 
regular-draft process is shown in table 6. From 86 to 88 percent 
of varietal differences in skein strength is accounted for in B~, 
whereas in B, the same properties account for less than 70 percent. 
For endronmentally induced differences, however, the two sub­
groups do not differ appreciably, both having a maximum of 35 
percent of the skein strength accounted for by fiber-property 
measurements. In fact, R~ values are slightly higher for environ­
mental comparisons in Bl except for 36s. 

Varif!tal comparisons in Bl show that only three beta values 
reach significance for 22s: (1) nlean length, which is indicated 
as accounting for 20 percent of skein strength; (2) Pressley index, 
accounting for 31 percent; and (3) weight IJer inch, credited with 
20 percent. For 365 a fourth property, percentage of thick-walled 
fibers, reaches significance, and for 50s a fifth property, surface 
area, becomes significant. From the standpoint of yarn size, 
mean fibtT length ~lnd Pressley index make progre~sively smal\er 

• 


• 

• 




• • 
i 

• 

TABLE 5.-MpcOt meas/{re1l1nlis 

-,
'" .,.'" .-.'" 

r Variate 
,~ 

Skein strength of 22!< 

Skein strength of 36s 

Skein strcngth of 50;; 

Skein sirpngt h of 60s 

L'pper-half mean lpngth 

Meal! lcngth 

Surface area 

Pressley index 

X-ray angle 


for yam((wl fiber lJ1·{)jJcrl'i<,::; for (;ro'll]) B, (11/(1 val"ia11ces for vU'rietal and 
enl''ironmenial C01n1J((1·is0l1::; 

Variance 
Means 

Subgroup Bl 

I 
: Subgroup' Subgroup, 	 Environ-Varietal'il, B2 ' 	 mental 

--.-- ­
97.07 106.40 7,341.4164 I 2,929.0870 j
50.36 56.55 2,997.1:120 J ,204.4815
31.61 	 1,993.3060 971.7766 

27.96 
1.0J:! 	 1.131 .3089 .2586 
.827 914 .2536 . .8033 

2.948 3.]26 11.8086 ! 8.827a• 17.501 7.450 29.6280 I 22.3304 
32.970 34.750 1,427.7432 837.6767 

-"'~.~'--~.--.--- .. ,... 	 I 

" 

...,
Subgroup B: -eo 

~ 
Environ-Varietal >mental Z 
~-- I:)

14,825.1902 I 4,148.387f: rn5,532.4344 i 1,789.3692 ~ 

Z1,944.8401 840.2294 z.3748 .1159 
.318r. .1779 Z 

Cl4.8039 4.3902 
47.2258 19.1429 ~ 1,458.4406 548.2177 o 

~ 
~ 
;; 
rn 
o..., 
C"l 
~. 
o-,l 
o 
Z 

~ 
-:J 
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TABl"E G.-Contribution ot fil)l'l' 1)/'o]Je1'Ues to skein stl'ell[jth ot sill[jles em'ded 11(1.1'11S, 1'e[julm'-dmtt 1J1'ocess, as 00 

dete1'mil1ed tl'om multi1JZe cor/'elation studies t01' [j1'OU1) B 
SUllGUOUI' B\ 	 >'3 

til---------;--------..~--~-	 (') 
Correlation results with carded yarns: \'arie!al ~'omparisons 	 ::I: 

Z 
-------------,-----------~---

50s 	 CS36s225 
 >Fiber prupert ies, t:"' 
Il, and U' Betas Multiple _~_., Betas __~._\ Multiple ~Betas Multiple c::Relative ; correlation Value ; Relative correlatiun

Relative I' correlation I Value 	 t:"'
Value 	 elTeet 1 value 1 effect valueelTed value; 

-~.---, -,...- ,,,,",' EPercenl. ---'-- --"--lfuccnl 
Perrelli 

a 	 o -0.01 \l z 
Upper-half me~\1l length -0.06 	 0.00 

17 ~1· 19 ~;20 	 .28*Mean length ... - .36' 
.46' 28 .30~ 18 -.:] 


Pressley inrlex .............. . .56+ 31 2 -.02 1 ~o

.03X-rayan.:lp .16 9 
.16 10 .23· 14 c:. 


Surfa('e area .. . ........ .13 7 29 -.5(j* 34
-.48·Weight per inl'h -.3(;' 20 	 14 .22' , 14 ~ 

9 	 .2·1'.HiThick-walled fiheni 	 0.830.78 I


fl-	 0.75 I' .GO I . .68 ~ 
.. . 56 	 '"tIU'...... . 	 9 .13 11
3 	 ~Upper-half mean length 	 .11 24 .31 * 25 \ ................ ..
.04 	 .30
.38* I 32 

I 	
o
Mean length 	 38 .34* 28
.46" . 	 "lIjJ1ressley index.. . .......................... .. .48' 41 	 37
.34' ; 28 : ............... .46'
.28* 24
Surface area ............. " ............... ··· .. ·· 	 .76 >
I .71 ............. . 	 C)
. 69 
R.... . . 	 .57
.51 	 ~•48
R'....... ." .................. ........ '.25*, 	 ..·..·..·...38.1 39 ........ ]~: j' ..... ...... ·t~· I .................. (')­25
Upper-half mean length .............. . 	 c::
.13 i 14
Mean length.... ................. . .26* 27 	

....
•• '* ......~.uu.46* 47 	 ~ Pressley index ................ . .47* 48 	 .65
.65 1 .............. ; 	 c::
.65
.f.." .............. ,.
R..... ................. . 	 .42 .... . .42

.42 	 r;;R1..... . ...................... . 	 ..1)8* 63 I ..................
·····..·..:44·· I 48 	 .49* 51


Upper-half mean length .............. .. 	 37
48 •.52 	 .46* j .65 ! .34·Pressley index. . ................. .. .47* 	 .65 

( '9 	 .42 I" ............ 


............ u •• ·~
fL 	 :39 \.... i'I : I .42 
.. 	 I'..... ~.+h·.··"U'. 



• • • 
Mean length .44.* .42' 49 I....... . .47* : 59 'j'

Pressl('y index .46* .44*~~ I··· 51 'f' ........... " .. , ! .32*/ 41 ..
/{ .62 ............... .60 ,................. .............. j .56
R% ·..·········..····1 .39 ......... .36 ................................. j .31
.. ' P •• ·" .. ••••• 

>oj 

SUI~GHOUI' D. 63 

.----------.-.-.-~-..-----.---- .. ---"'--"~'~'-----.-------------- ~ 


Upper-haIr mean length. 0.33' 21 0.31* 90 i 0.35· 23 '.. .. ..... 

- f >Mean length ......,. .11 7 . ! .13* 8 • .09 6 ... Z 


Pressley index ......................... . .75- 48 i .70* 47 i ................. .70· 46 i t;,
I
X-ray angle .............................. . .12 8' .09 6 .13 8 rn 

~Surface area .............. . -.10 6 -.05 3 -.02 1 


Weight per inch .. -.10 7 -.13 8 -.15· 10 Z 

Thick-walled fibers .08 5 .10 7 .10 z
.~u .......•· .• 
 6 • , ........... o:!ja


R .......... . 0.93 0.94 
 Z 
]l: ...... . . .86 .88 I .86 o 


.36' 28 29 34 
 I ..................
Upper-half mean length ".1' .. :~~:'I "'CI
Mean length .. .13' 10 12 10 ::0 
oPressley index . .69' 55 . .6.'7- I 56 55 "'CI
:H:/ 

::0 
Surface area -.08 6! -.04 . 3 1 t":l 


U........... . , 
.92 ..,
..... 27 j' .........:~~ I
/l.......... .................. .84 r:;;


Upper-half mean length ...... .. .31' 28 .40*,' ... 35 I ................. . .YJ

Mean length.. . ':r~:'I' 15 .11 10
.17- I ............... 
 oPressley index .. .67* ]558 j'.. .67* I 57 ................. .64* r 55 4 •• '* ........... .,.~~. '>:l 


R ...... . t· ::::·~~·I .92 C')
1(2.. •.... .85 . :~~ ..:::::::::::::: i. .84 o .. 38 : ..,Upper-half meal> length .............. .. .42' .45' 40 I................. .48* j 42 I ............ ·... .. ..,
62 ;'"Pressley index .69* . .68* 60 ...... ........... .65* , 58 .... ....."' ....... o 

fL.... .9] .92 

~ 

.92 Z 

R2.... . ..... .83 .................. j .85 .............. j................... .84 


Mean length .. .39* 36 .40* 37 . ............ .39* 37 

Pressley index .. .70* 64 .69* 63 I ............... .67* 63 .............,........ 


R ............... . .90 I ~O . .88 

H2........... .. .,___._____", ......... . 80 - ." ........ .•.. .. ..• 1 .81 . .77 


• =Deta values silmificant at odds of 99 : 1. 
~ 
c::> 
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TABLI~ 6.-Contl'ilmtion 01 jibe>" lJ1·opC1·ties to skdn si1'ellgth 0/ singles carded Ya1"IlS, 7"(.'[jular-dra/t 1Jrocess, as t-:) 
o 

determined 11'om multiple correlation studies lor group B-Continued 
SUIlGROUl'B 1 

~ 
C)

Correlation results with carded yarns: .Environmental comparisons ::= 
:z 

22a 365 50s 
}'iber properties, ~ ---"""""-" t'R, and U' Betas BetasBetas Multiple Multiple Multiple ~ 

I Helative correlation Relative correlation Helative cvrrelation C 
V:lIue Value Value t'" 

(>fTl'C\' value effect vallle effect value t'" 
....,"-----,..._-",......... ~__ ,,___I 1-----1-------1----••.•- ·--1----'--- ­-~-~-,,--'- ~ Pen'cnl Percentt Zl'pper-half nwan Icngth".,., 0.02 1 0.08 4 

lVI can length .33 17 .32 19 ~ 


Pressll'y indcx .68' 36 .64* 37 ..;) 


~ X-ray angle .17 9 .10 6 
Surfa('c area, .32 17 .33 19 C 
Wcight per irH'h .18 10 .08 5 
Thick-wallcd I1b('rs -.19 10 -.17 10 ,..... ~..'" .. VJ 

IL 0.54 0.59 ~ U' . 30 ............... .. 
 "C 
.~ •• ., itt!Jlper-half mean length., .01 I .................. 

h .• 

.08 6 I .." .......:35 !.. 

~ 

1\'I('an length" ..... ," .33 28 .................. .32 24
 oPressley index., .52* 44 .. ".............. .55* 41 "Jj 
Surface area .... , .33* 27 . ~9* 29 h·H· •••"··,...... 

; .53 .58 > 
U·.,,,.... '.,'" ... ''',.' .... ·....·..··:32..' .... 
{{, ...... ,... ....... ,... " G"l 

.28 .34 ~ ......·· .. ·"37· I ................
l' pper-half mean length................ .21 29 C) 

cl\l ('an length.................................... .04 6 -·.04 4 I.................. 


l'r('ssley index.................................. .48* 66 • 50* 58 ! .........":47. E3
c:~~~' '." ~ ,- ~.' :: .. ~ ~: ,: ~ ~::: ~', ::~:::::::: ::::::::::: ::::::: :::::~~:::: .22 &3
l'pp(·r-half mean length............... .24 * 34 36 I .............. · .. 


6,ij'l't'ssley index.................................. .48* 66 

.47


~~2', .••. , .. :~: :::~ :::~::::::~:::::::::::::::::::: :::::::::::::::::. ............. ··.. 1 .22 




• • • 

~fean length ................................. . .21· 25 I .........
32 j.................. .22"1 33 ." ........... '/' .12"
Pressley index .. .46· 68 .................. .46* 67 .................. .36· 75 
 ••••••• ~ ..**.~"c •••

IL .43 ............ .. .. ............... .44 ................ .. .34
RI ____._ i .19 t. ' ........... , .19 ...... " ........ [ ............. .. .12 


'oj 

SUBGROUP B: ­
ttl= :c 

Upper-half mean length .......... , .... . 0.12 12 0.14 10 G.09 6 
 ~~ •• u4·H... •••• ••· .. · ...... · ....· .. 1 >Mean length... .16 17 ;24 .2318 ··~~ ...,,···t.u..... 16 ••••••"'.u,~ ....... Z 

Pressley index . ., .............................. . .33 34 .37 27 .25 17 0 


•• > ............. h.~ 
 .~ ......·H··'"H··.
X-ray angle ................................ .. -.07 8 -.07 5 . ..• , ...... · ... t· •• -.09 6 ......_........... w
~ 

Surface area .................................... . .01 ] .20 14 I ................. .32 22 " ...... ••u 
"'CI 


~ •••••••

\Veight per inch ............................ .. -.22 23 -.23 17 .' ................. -.25 18 ......"............. -Z 

Thick-walled fibers ......................... . .06 6 ."-.H'.H_· •... .12 9 • .. >".~ ••••••••• .20 14 .. .................. Z 


R ... ........................................ 0.48 .. 0.59 ..u.".~...... ···, ............".. ., .. 0.57 -Z

Il' ... ..................................... . ............ .... .23 .35 .............. " .. •• ~ •••••• , •• u •••• .33 Cl
~ ~. ..H~ .. •• ..••• ..... "' >

Upper-half mean length .............. .. .10 11 .·y~t •• •••... ,.· , .10 8 .............*••• .02 1 •••••••••• +..... ~ •• 


1\1 ean length ................................... . 
"'CI


.25 28 ... ..........,.' .33 28 
~ 

.34 31 :c

0" •••• # ••••••". ..~ ••• ~ ..... ~u.'u· 

Pressley index ................................. . .42* 47 
~ 

.47" 39 .................... .38" 34 ...................... 0 
"'CISurface area ................................... .. .13 14 .29* tIj


~t.~u24 ~,·._· ...hH.* •• ~ .38" 34 •• u ••••• '"~ 

R ....... . .46 I .5'/ ••• .,u .... u ...... , .55 ~ 
fl2 .... ..•.... .21 . .33 ....... ,,~........... .30 
 -Upper-half mean length. tIj.12 16 .14 17 .08 12 
~ .................... w
•• ......4" ....."'.

Mean length .22 
•• , .... H ••••• ~~~" ~ 30 .27 32 .26 40 ...... ....~.......... 


Pressley index .. .40* 54 .42- 50 .32" 48 
0 
'oj··,····....~H.··· .. ~ ··..·,·......··:40IL ..... .44 ' ................... '" ................... .50 ......... ........ , .. .. 4 ............ C".l
~ •• ~ 

W. '" t. .20 •• ·.~ ..... u ••• u.'t' .................... .25 ...O" ........u~.··. ••••• .,. •• H ........ .16 0 

Upper-half mean length......... .28· >-i
42 .."' ... ~~......"... .35- 46 ..·,··.. ~ .2"- 47 >-i..·~.u···. • .... H ... • ..~.···.,.

Pressley index.............................. .. .39- 58 .. .... 04H ... .41" 54 t"· .. ··.··H........ .al* 53 • ............. • .. u~ •• • 0
"I ~.·. 

R ............................................... .................. .42 .................... ................... .46 .. .. ........,...... .................... .36 Z 

H2 ............................................ ................. . ••••• u ........... . .18 ... ,......"'.......• .............,...... .22 

~ 

.. .................. .13 

Mean length.................................... .31· 44 .38* 48 ...................... ..........:a:F 51 .....,..~............
·······.....·····tPressley index.................................. .39* 56 ................... .41* 52 .................... .31" 49 ................ ..."
~ 

R .............................................. .................. .44 ...................... .49 ..................... .................. .3S
• •• ••• ••• ·t•••••• " 

R'..... ................................... , ................. . .19 ................... .................".. .24 ,::..................................... .16 

~ "=Beta values significant at odds of 99: 1. 1-£ 
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contributions, whereas surface area, weight per inch, and per­
centage of thick-walled fibers make progressive.\y greater contri ­
butions as yarn size decreases. The four properties that are rapid­
ly measured by the Fibrograph, Pressley breaker, and Arealometer 
result in W values that are appreciably lower than those derived 
from all seven pl'Opert;2s shown. A still further reduction in R' 
values results where only Fibrograph and Pressley index measure­
ments are included. Such, it will be recalled, is not the case for 
group A, or, as will be: seen, for subgroup B~. 

For en\'ironmental comparisons in Bl' only the beta "alue for 
Pressley index reaches significance where seven m€'asurel1lents are 
included in the multiple correlation. Where only the [our rapidly 
mea:;ul'ed fiber properties are included, both Pressley index and 
surface area become ;;lgnificant; Fibrograph mean length barely 
fails to reach :;igniHcance; and upper-half mean len~th contributes 
almo:;t nothing and e\'en has a negath'e beta for 50s. It is inter­
esting to note that wht're fineness measurements are omitted alHl 
only Fibrograph and Pres:llt'Y breaker measurements are included, 
upper-half mean length Dl'<.:omes more important than mean 
length. For endronmenta.l as well as for varietal comparisons, 
surface area measurements in Hi become of increasing importance 
as yarn size is reduced. 

In B!, surprisingly high R" values were obtained for \'arietnl 
comparisons. For 36s only two measurements, Pressley index and 
upper-half mean length, account for 85. percent of the skein 
strength. Arealonwter and other types oJ fineness measurementi3 
seem to be of little yaluc. Where all se\'en fiber-property measure­
ments are included, only ;3 percent inc.rease is obtained for R·, 
The unusually high U' \'allies in this group are attributed to ade­
quate fiber len~th f<ll' ~ooc11H'()Cessing and to most of the varieties 
hU\'ing ruther tim' lint. and thus to c1ifl'erences in skein strength 
Iwing largely control\('d by differences in fiber strength. Where 
the four rapidl~' measured fiber properties are used alone, upper­
half mean length has a greater relath'e efrect than mean length, 
Whore only one Fibrograllh measurement is used with Pressley 
bl'eakei' measurements, upper-half mean Icngth is superior to 
mean len~th. 

For environmental comparisons in subgroup B~, the R' values 
arc not high. In only one instance is more than a third of the 
ohst'n'ed differences in sl,ein strength accounted for. This is not 
stH'pl'ising in "il'\\' of the compensating effects that environmental 
influences exerted on fiber properties as indicated by the simple 
correlation coeflicients show11 in tnble.} (p. 14). Increased fiber 
length was significantly associated with decreased fiuer strength. 
.'\. higher percentage of thick-walled fiber was associated with a 
shorter upper-halE mean length but a longer mean length, Other 
compen:mt()l'Y trend:,; are inC\ieated, although they fail to reach 
"ignitirunce. Pl'l'ssley index is the only property that makes a 
significant contribution to skein stt't'l1~th for al1 thrt'c counts. 
Slll'face al'e~t becomes an important cont l'illl1tor as yarn size be­
c\lmes smaller. For en\'irQnmental differences, mean length 
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appears to be superior to tIpper-half mean length, in contrast to 
the condition for varietal effect8. 

U8ing the foul' rapidly measured fiber properties, the regression 
equations recommended fOr estimating skein strength of carded 
yarns spun on regular-draft equipment are: 
Amon\.: sarnpl('s a\,pr:l\.:ing about an im'h or less for upp('r-half mean length and from 

whil'h th., fiMst I>r:u:ticable yarn count is 50s ­
1. Among \'Uril'tiPS at II given location where Arealometer, Fibrograph, and 

Pressl(·y 	breaker data are available: 

::!~s"" 5.78 eHM+64.07 1\1L+7.03 SA +7.59 PI-39.38 

365'" 10.701 n-l1\1 +3~.16 1\1 L +5..16 SA -r4..65 PI 31;'06 

505""10.66 l'H1\11""27.37 ML"r6.05 SA+~~.82 I'f-oI0.7·1. 


2. Among samples rl'presenting difT(>renL growth conditiuns for a given \'aril'ty 
wlll're An'alom(>ler, I~ibrograph, \lnd l'r(':;sll'~' breaker data ar(> u'\':dlabl('! 

22s"" 1:26 LiBl +32.6B 11 L +5.9:1 SA +5.96 PH·· 6.61 
3Gs'" 5.49 PH~1+19.91MLH,59 SA +01.00 1'1-15.21 
50g..--7.09 LH~P23.201 ML+5.1A 8A+2.911'1-17AI. 

Among samph·s averaging more than 1 inch for upper-half mean length and (rom 
whirh a yarn count oi 60s is practkable-· 

1. AlIlIlllj.( \'ariNi('s at a given IUI.'ation Whl'fe • 
(u) 	 :\rpalom('t(>r, Fihrograph, ancil'rpssley break('f data arc a\'ailahlc: 

22s -71.161'HM +28.50 ML-·L39 SA+12.16 PI-76.99 
36s -"42.60 n-I M ;-20.02 ML- 1.26 SA+ 7.291'1-60.2(; 
605--21'1.63 t'HM+ 9.0·' ML+O.21 SA+ 4.\0 1'1-43.85. 

(/;) PiiJrograph and Presslpy brl'akpr data only are available: 
22s ·"1'15.018 ~·HM+12.22 PI -81.28 
3us .=501.32 L'HM+ 7.0101'1-60.00 
60s ;=o3.J.65 llH~1 -I- 4.18 PI -012.34. 

" Among s!lmplps Tl'pn'senting different growth conditions (M a giVl'1l varil'ty 
wi1l'rC' 

tal 	 Arl'alollll'ter, Fibrogr:lph, and Prl'ssll'Y brl'akl'r dala are available: 
22s 19,00 l'Hl\l+37.61 ~IL-r3.95 SAT6,l6 P1- 7.68 
3(is "" 12.26 CHM i·33.32 MI.J+5.S2 SA -rol.52 PI -39.62 
!iOs·~ \.31 l'HM,.23.!i3 ML+5.32 SA+2.51 PI-30.47. 

(b) 	 Fibrograph and Prl'sslpy breaker data only are available: 
225 22.81;; l'lUI +33.62 l\lL+5.S7 PI + 6.10 
36s "'11'1.081,'HM-r27.39 Ml.+oI.09PI-19.aS 
60s'~ 6.61CHM+1.8.20 ~IL,.2.12 P1-11.96. 

Before lea\'ing group B, attention might be called to the cliffel'­
('nee::; in the equations for cOl'rcs!)onding yarn connt8, either 
\'al'ietal or elwil'onmental comparisons, of subgronps Bl and B~. 
App(llldix tablt.'s show 8imilar subgroups, clil'ltinguished chiefly by 
gt'ouping of varieties difl'ering in fiber length and associated fiber 
ChUl'Hctel's. 'l'he8e and other data shown here or available in the 
bureau files emphasize that while for general purposes equations 
sllflieientIy comprchensiYe to include the majority 01' the common 
upland \'nricties are very mllch needed, individuals or organiza­
tions that are interestecl in a limited group or \'arieties---:for ex­
ample, vcry short, modt'rately short. moderately long, or long-staple 
\'arietic$-might well bc justified in e8tabli8hing special equations 
based 011 variations within the group of espccial interest instead 
of relying upon morc generalized equutions. It is obvious that the 
relative weightings for fiber length and fiber strength, for ex­
ample, would change for groups in which either property was 
limiting. In a group where nber length was at or near the mini­
mum for the yarn in question, skein-strength differences would not 
be clo:'lely related to fibcr-strength differences. If, by contrast, a 
group was compo::;ed of \'<tl'ieties in which fiber length was such 

http:P1-11.96
http:IL,.2.12
http:6.61CHM+1.8.20
http:Ml.+oI.09PI-19.aS
http:11'1.081,'HM-r27.39
http:l\lL+5.S7
http:PI-30.47
http:MI.J+5.S2
http:IL-r3.95
http:l'Hl\l+37.61
http:7.0101'1-60.00
http:HM+12.22
http:1'1-43.85
http:605--21'1.63
http:PI-76.99
http:SA+12.16
http:1'1-15.21
http:SA+~~.82
http:ML"r6.05
http:l'H1\11""27.37
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http:eHM+64.07
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that slippage of fibers rarely occurred when the yarn ruptured, 
fiber-strength diffel'ences would be of especial importance. 

The relative importance of different fiber properties varies when 
varieties are grouped according to fiber length or the highest count 
that is considered practicable for the variety, as shown in figure 1. 
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FIGURE I.-The Telation of fibeT properties to skein strength in samples that 
differ in fiber length, based on the finest count of carded yarns considered 
practicable. 

This graph shows that the differences in skein strength accounted 
for by differences in fiber properties are based chiefly on sub­
groups Bl and B

ll
To some extent the gra}1h is modified by taldng• 

into consideration some of the smaller groups that are included in 
the Appendix.

This figure shows that where one is especially interested in a 
grot! \l of varieties that differ little in fiber length, more precise 
predictions may be obtained by t!sing specially adapted formulas, 
as, for example, those ckrh'ed fl'om B\ for short-staple varieties or 
growths or those from Bll for longer staple varieties and growths, 
instead of the more generalized formulas that cover a wide range 
of varieties, as those gh'en for gronp A. 

COl\1BED YARNS 

The combed-yarn $umples here dealt with represented crops in 
the .rem·s 1941 to 1946, inclusive. Samples from crops for 1941 to 
19,1.1 were pl'oces::led on regular-draft spinning equipment, by 

• 


• 


• 

using a self-weighted middle spinning roll. The 1945-46 samples 
were processed on long-draft spinning equipment. 

Stanclard-drMt roving equipment was llsed in the processing of 
the 19H-44 samples, fOllr processes being included as follows: 
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Siubber, intermediate, fine, and jack. With the 1945-46 samples, 
howe\'el', only two processes of roving were used. One of these is 
the slubber, which is now long draft, and the other is the jack, 
which still is standard draft. Combed yarn data h~l\"e been ac­
cumulated more slowly than carded yarn data. The fiber and spin­
ning results that hm'e so far been analyzed from lots pl'ocessed 
into combed yarns are, with the exception of those shown in ap­
pendix tables 27 to 29, limited to those listed under group C, The 
fiber data are not comparable to those that are emphasized for 
groups A and B in that tile fiber measurement::;, with the excep­
tion of the Pressley index, are not those that can be mnde rapidly, 
It is expected that within the neal' future the number of samples 
Ull which Fibrograph and Arealometer measurements are avail­
able will be incl'eascd to such an extent that regression equations 
similat' in reliability to those presented for groups A and B may be 
p.stablished. i\IeulIwhile, it may be of interest to examine the 
somewhat mengel' data that have been accumulated, 

Group C include;; sea-island, American-Egyptian, and long­
::Itaple upland \'arieties that were ;;pun from 1941 to 1945, indu­
si ve, The 190 :;Hm pies I'cpresent 44 sta tion years and 146 within­
slation obser\'ations for judging yarietal efl'ect::;, and 68 varietie::; 
and 122 'within-variety obser\'athns for estimating environmental 
influences. The skein-strength mN1Slll't' l1lrnts and the fiber-prop­
erty mea:HH'('l11l:'nts were mndl;' in the laboratories of the Cotton 
Branch, Production and :\I.\rkeUng Administration. Some of the 
samples han' one or more of the X-ray angle, Fibrograph, or 
Arealometer measuremcnts, but the data seem too fragmentary to 
justify making ;:;eyeml subgroupings, especially in dew of the 
fad that 1"ibrogl'aph, Alealol11t'tcl', an,j X-rnr data are currently 
bl'ing systematically obtained on sam}1I~'s going into combed yarns. 
The estimated round bundle 01' Chandlpr bundle strength wa::; u<;ed 
as l'eportecl, whercas the uncolwerted Pn's::;ler incll·xe::; \\'prc llsed 
for all of the other grOups nnalyzl;'(l in thi:i I'cport. 

In \'jew of the fact that the sea-island ::;ample::; and many of the 
long-stapl(;l upland samples were grown in the Coastal Plain of thc 
8()llth~'a:;t, attention is called to the pos::;ibility that group C ail a 
whole may han.' sufl't'l'eti from biological deterioration to a some­
whnt !treater cxtent than group::; A and n, although the fiber 
sampIL-l\ were usually han'e:;tecl a::; promptl~' as weather would 
pel'mit. 

~I:\U)LE CORRELATIOKS 

The ,gimple correlation coeflicients for group C al'e shown in 
table 7. A.Il of the fiber properties, with the exception or pcr­
t'entage of thick-walled fiber:,>, were found to be highly correlated 
with slwin ~tl'l'ngth for all three yarn counts for \THrietal com­
parisons. For environmental difl'erences, however, only weight 
llPl' inch gH\'C a significant coefficicnt with skein strength for all 
three counts. 1"01' IO()s the mean length coefTicient reached ,gignifi­
canCl' and for 60s and 80s closely approached significanee. LTpper 
qllHl'tih! Il.mgth gave n significant coemcien~ with each of the other 
IBn'/' properties for varietal compari:ions. For endl'onmental 
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comparisons the coefficient for upper quartile and mean length was 
the highest coefficient obtained in group C. Upper quartile length • 
and estimated Chandler bundle strength association changed from 
a significant positive to a significant negative relation in com­
paring varietal and environmentally induced differences. The 
same trend is apparent for mean length and fiber strength. The 
significant negative relations for weight per inch and mean length 
and fOl' weight per inch and fiber drength for varietal compari­
sons almost disappear for environmental differences. 'Iihere are 
two significant coefficients involving percentage of thick-walled 
fibers-a very high positive value for relation to weight per inch 
in both varietal and environmental comparisons and a. significant 
negative value for relation to upper quartile length as affected by 
varietal influences. 

TABLE 7.-Si?nple c01'relation coefficients fo?' va?'ietctl (within­
stcttion) ancZ enviromnental (within-'val'iety) c0/11,1Ja?'isons fo?' 
g)'OU]) C 

Coefficients Coefficients 

VlIriates I Variates!
"-"'-~'I 

\ '. 'nt' I ,Environ-~I Varietal i\Environ­
__._'______ ", "~I <lrka mental:' , mental 

. ­ ~-- -"-­ •60s with CQL 0.61 " 
.64* i 0.08 UQL with M".,. 0.82* 0.85*

60s with M .22 '. UQL with CBS".; .31 * -.23*
60s with CBS, " .65* .14 '\ UQL with WL,,, ... ,,. -.66* -.12
60s, with WL,,,. , " -.5S* -.42* ! UQL with TW.......... -.26* -.08
60s with TW..... """, -.05 .15 

M with CBS ...." ........ .20 -.26*
80s with UQL, ..... , .68* .10 M with WI... ............ -.44* -.07

80s with M .71 " .22 M with TW....... " .. .08 .18

80s with CBS, .66* I .14 
80s with WL -.65~ ,f -.46" " CBS with WI.......... , -.30* -.09 
80s with TW" -.09 .12 " CBS with TW........ -.12 .08 

100s with CQL,,, .66'" I .11 WI with TW............ .60* .56*

100s with ~L". .67* .26' 
100s with CBS, .5P" I .11 
100s with WL, -.65" . -.47* 
100s with TW... , " -.08 .12I 

I The identity of the symbols used for the variates is as follows: 60s, 80s, and 
100s :=skein strength of 60s, SOs, and 100s combed yarns, respectively; UQL =upper 
quartile length; M =mean length; CBS =Challdler bundle strength converted from 
Pressley index; WI =weight per inch; and TW =percentage of thick-walled fibers. 

1 = Correlation coefIicient significant at odds of 99 : 1. 

MULTIPLE CORRELATIONS 

For those who may wish to solve additionall'egression equations • 
for group C, the mean values for the various properties and the 
variances are given in table 8. 

The contribution of fiber properties to the. skein strength of 
combed yarns as determined by multiple correlation studies for 
group C is shown in table 9. 
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TABLE 8,-Mean vahtes for skein st1'engths and jibe?' p'rope'rtias of 
the 190 samples in g1'OUp 0, and the va'1"iances fo?' varietal 
('Within-station) and envi1'on:mental ('Within-variet1t) effects 

----------------------------------,---------

VarianceI I 

Variate j Means i-----.-t-l-"'E:---:---t-II varle a '. nVlronmen a 
__________________• ____l....:~~_~_ri_so_n_s_I__c_om_p:_lr_is_on_s_ 

Skein strength of 60s.............. 47.15 pounds .......... 1 2,854.1758 1,824.3668 

Skein str,mgth of 80s.............. 31.91 pounds ..,......... 1,443.3927 1,047.1995 

Skein strength of 100s............ 23.32 pounds ...... ,.. 953.5044 564.5031 

Upper quartile length .... ,....... 1.535 inches ......... , .9339 .3613 

1>lean length .............. , .......... 1.222 inches.......... .6,102 .3909 

E$timated tensile strength.... 85.76 1,000 lb. 


per sq, in... 5,810.0081 4,139.4266 
Weight per inch...................... 3.048 micrograms 12.4399 5.4731 
Thick-walled fibers.................. 72.95 percent ......1 2,994.4771 2,176.6382 

For varietal comparisons, 80s gave the highest R2 values ­
slightly more than 85 percent of skein strength being accounted 
for by four fiber properties-mean length, fiber strength, weight 
per inch, and upper quartile length-which are credited with 36, 
26, 21, and 16 percent, respectively. Fib'cr tensile strength be­
comes of decreasing importance, whereas fiber weight per unit 
length becomes of increasing importance as yarn size decreases. It 
is interesting to note that upper quartile length is indicated as an 
tdlimportant fiber measurement for evaluating spinning perform­
ance. Actually it has a negative beta that attains significance for 
GOs and 80s, but if it is omitted from the equation R' is little 
nffected. 

Particular attention is directed to the comparatively high R2 
"nlues obtained by the use of only two fiber properties - mean 
libel' length and fiber strength characterizing different varieties. 
These values are very similar to the results shown in table 6 for 
subgroup B2 , except that in the latter instance upper-half mean 
length of the Fibrograph was used. Apparently for estimating 
approximate varietal differences in skein strength, the mean 
length fiber sorter method from the array or the more rapidly 
obtained upper-half mean length of the Fibrograph may be used 
in conjunction with the Pressley index. Adding a third fiber 
property, fineness as measured by weight per inch, increases R" 
by 4, 6, and 8 percent for 60s, 80s, and 100s, respectively. While 
this increase is not large, it does indicate that among long-staple 
strains, varieties, and species, fiber length and weight-per-unit 
length are by no means perfectly correlated. It will be recalled 
that in table 7 the coefficients for mean and upper quartile length 
with weight per inch were -0.44· and -0.66, respectively, 

For environmental comparisons, group C differs greatly from 
groups A and B. Environmentally induced differences in fiber 
strength and fiber length have litHe or no association with differ­
ences in skein strength. Of the fiv~; properties included. only two, 
weight per inch and percentage of thick-walled fibers, make sig­
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TABLE 9.-Cont1'ibutions of fiber p1'operties to skein st1'ength of combed yarns as dete1'11'/,ined by 1nulti1Jle l\:) 

con'elation studies, g1'OUp C 
00 

>-'lCorrelation results with carded yarns: Varietal comparisons 	 tzj 
c 
lI:60s 	 80s 1005

Fiber properties, Z 
R, and R' Betas BetasMultiple Multiple 1 Betas I Multiple ~ 

Relative correlation Relative correlation Value Relative correJation t'"
Value 	 Value

effect value effect value effect vaiue tl:l ____________________ I'._____1_____._____ ---------------1----- c:: 
t'"PercentPercent ! 	 * I Percent 

11 -0.17 9 ~ 
Mean length .................................. . .51* 26 .................. .54· j 28 .46* 25
Upper quartile length................... . -0.23 i 12\.................. -0.20. 	 >-'l


I 

Chandler bundle strength............ .. .51* I 26 .................. .48* 25 .40* 22 Z 

Weight per inch ............................. . -.47* 25 ! ....... ...... -.52* 27 -.58* 31 ~ 


Thick-walled fibers ......................... . .20* 10 I ............... .18* 10 .24* 13 ..;J 


0.89 ~oR .................................... . 	 0.88 0.94 

.88 	 .80 

Upper quartile length .... . -.32* 18 
..·....,:::·.29';· 16 I ............., .. .. ....,.28* 16 I .................. 

~ 


Mean length.................................. .. .65* 35 .67* 36 .64* 36 !1l 

Chandler bundle strength............ .. .52* 28 .49* 26 .42* 24 

Weight per inch............................ .. "t! 


R2....................... , .................... .. .78 	 ........... ,...... 


•• h·•••• ••••••-.35* 19 , ................. . -.40* 21 -.43* 24 •• ~ ~ 

.88R .... ,., .......... , ...."., .. , ........... , ...... . 	 .87 I .................. 
 ;3.77R2.. ,., ........................................ . 	 .76 .................. 


oMean length ................................. .. .44* 38 	 .48* 38 ·....··~~U:·I ........·..·U 

Chandler bundle strength............ .. .50* 42 .47* 38 

'%j 


Weight per inch............................ .. -.23* 20 , ................ .. -.30* 24 , ............. , .. .. ..·..··......·:87 > 

R;............................................... 86 .92 , ................. . ~ 


.75 
Upper quartile length .................. .. 53 . 42* 

R2............... , .............. , ............. .. 	 :74 ,..........: .,;' .84 . ........ ·.·r·...• 


63 ....... 	 45 ... . ~ Chandler bundle strength............ .. .31* 37 , ............ 75 .52~ 55 , ............... 77 

R....." ..... , .." ....... ,., ..................... .78 c::


.59R2.." .....•... , ............ ,.,., ..........•.... .60 	 .56 ................... 
 ~ Mean length.................................... .53* 49 .60* 53 . 58* 55 .... 

Chandler bundle strength............ .. .55* 51 , ......... ' ..:8:,r .54* 47 , ............ :88. .47* 45 , ............... 


82R .. , ....... , .............. , ............... ,"', .. 

.67R2.............................................. .70 	 .78 


• 
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Correlation results with carded yarns: Environmental comparisons 

• 

60s 80s 100sFiber properties,


R, and [(2 
 ,. Betas • . I Betas I . I Betas I .I:1.\,.~ .... - .. ~.-.--... " MultlP e .----,--- . MultIple I MultJp e ~ 

I
C:!, Value IRelative correlation I Value \' Relative I' correlation V lue Relative correlation t2j

effect value effect value. a effect value ~ 

-------------. ,----. ,
Percent Percent Percent Z 

Upper quartile length ................... . -0.16 10 -0.06 4 12 t:l............... I > 


-0.20:Mean length, ... , ... , .......................... . .24 15 .15 10 18 rJl 

.32 "tl 

Weight per inch ............................ .. -.67* 42 -.72" 49 .05 42 Z
Chandler bundle strength............. . .07 4 .06 4 ...............::.1 3 


.................. 

•••••••••• 04 ...... .Thick-walled fibers ......................... . .47* 29 .48* 33 ..........0:65: -:n= 26 Z 


R ...... .. 0.64 .42 ................. . 0.67 Z

R2........... , ................................. . 4·.··· .. ·..·.H···· .41 .................. .45 C)
..........~ ..............::.,.......; ..
Upper quartile length ................... . -.50* 29 -.42* 26 28 I .................. 


......... .52 ;g
Mean length .... , .............................. . .67· 38 .59* 36 ......... 7 * 39 

o 

'Weight per inch ............................. . -.42* 24 -.45* 28 ............ ,. .. -.47* 26 ..·..........·:61
R ............................................... . . 55 .56 ~ R2............... , ............................ .. .31 u .. .32 .................. .37 

Chandler bundle strength............. . .16 9 .15 9 .................. :1~ 7 


,. .............. H •
••..... ·.'.....·....··· ..:24*· t;;j
l\lean length .................................. . 30 I ................. . .23· 28 .27* 32 rJl 

Chandler bundle strength............. . .18 21 .16 20 .14 16 

Weight per inch ............................ .. -.39* 49 .................. -.43* 52 -.44* 52 ~ 


R .............................................. .. .49 .52 .54 

R2................................................. . .24 .27 .29 C') 


••••••••• 1•••••••••• 

Upper quartile length ................... . .12 41 .14 4~ \ ................. \ .14 50 ~ 

Chandler bundle strength.............. .17 59 .17 50 ................. ! .14 50 o >-3 


R .............................................. .. .18 .20 .................................. .. .18 Z 

R·.............................................. .03 .................. .04 ! .................................... .03 


l\,lean length .... , .............................. . .28* 57 .................. 1 .31* 62 

Chandler bundle strength............. . .21 43 .................. ! .19 38
I 

R .............................................. .. .30 .32
.................. :30 I.................................... 

R2............................................. . . 09 .................. .09" .................. : ............... .. .10 


~* = Beta values significant at odds of 9,9 : 1. c.c 
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nificant contributions to skein strength, as shown graphically in 
figure 2. 
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FIGURE 2.-Percentage of skein strength for combed yarns accounted for by 

the various fiber propeL'ties for long-staple upland, sea-island, and Ameri­
can-Egyptian varieties. Compare with figure 1 for relative effects of tibeL' 
fineness, length, and strength. 

The futility of attempting to understand the relationships of 
fiber and yarn properties without separating varietal and environ­
mental influences' is even more clearly evident from table 9 than 
it is from tables 3 and 6. Correlation studies based on over-all 
effects, a blend of varietal and environmental influences, in group 
C would lead to the erroneous conclusion that .fiber fineness is the 
all-important fiber property in determining the skein strength of 
combed yarns and that fiber length and strength are relatively 
unimportant. This may be readily visualized from figure 2. If 
the lot being studied represented largely environmental differ­
ences, varietal relationships would be even further obscured. By 
separating the two, the relationships take on real meaning-the 
breeder of long-stapled cottons may be informed that the most 
important properties with which he need be concel'l1ed are fiber 
length and strength and that if he is unable to obtain weight-per­
inch determinations his progress in breeding should not be too 
much affected. 

The spinner interested in different growths of a particular 
variety, however, might find it advantageous to spot check his 
samples for weight pel' inch and percentage of thick-walled fibers, 
or, from the stanc1p:)int of speed and economy, to obtain Arealom­
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eter determinations. It is rather surprising, in view of the fact 
that many of these samples came from the Coastal Plain where 
weather damage prior to harvest sometimes occurs, that environ­
mental differences in fiber strength was an unimportant-actually 
a negative-contributor to skein strength. In commercial lots 
where it is impractical to harvest the cotton as promptly as was 
done for these studies, fiber deterioration might assume greater 
importance than the studies indicated. 

If Fibrograph and Arealometer data are unavailable, the follow­
ing regression equations may be of interest for estimating skein 
strength of combed yarns. 

1. Among varieties at a given location­
(a) Array, estimated Chandler strength, weight per inch, and percentage 

of maturity data are available: 
605=-12.73 UQL+33.S5 M+0.36 CBS-7.14 WI+0.19 'fW+2.65 
80s= -8.01 UQL+25.41 M+ .24 CBS-5.57 WI+ .13 TW + .21 

100s= -5.35 UQL+17.64 M+ .16 CBS-5.06 WI+ .13 TW+1.56. 
(b) 	 Array and estimated Chandler strength only are available: 

60s =35.68 M +0.38 CBS -29.38 
SOs =28.52 1\·1 + .27 CBS -25.94 

100::;=21.68 M+ .19 CBS-19.67. 
" Among samples representing different loeations or places of growths for a 

given variety-­
en) Array, estimated Chandler strength, weight per inch, and percentage 

of maturity data are available: 
605=-11.16 UQL+16.73 M+0.05 CBS-12.30 WI+0.43 'fW+46.18 
80s= -3.21 UQL+ 7.94 M+ .03 CBS- 9.89 WI+ .33 TW+30.38 

100::;= -7.83 UQL+12.00 M+ .02 CBS- 7.25 WI+ .22 'fW+25.03. 
(b) 	 Array and estimated Chandler strength only (regression equations 

for the (b) set were not computed for the reason that the fl' values 
were too low to be of predictive interest). 

In appendix tabl~s 27 to 29, an indication is given as to the rela­
tion of Fibrograph, Arealometer, and Pressley breaker measure­
ments to combed yarn skein strength, although the group studied 
is too small to give a satisfactory regression equation. Additional 
data for enlarging the group are now being obtained from the 
1947 crop. By the time this bulletin appears in print, the reader 
interested in combed yarns may be able to obtain from the writer 
a more reliable I·egr.ession equation based on rapidly measured 
fiber properties. 

YARN-APPEARANCE GRADE FOR 

CARDED AND COMBED YARNS 


The writers have devoted less attention to yarn-appearance 
grade than to skein strength. Enough has been done, however, to 
establish the fact that varietal differences in fiber length and fine­
ness are significantly associated with difference;:; in yarn-appear­
ance grade. Differences in fiber properties induced by environ­
mental factors also exert an influence on yarn-appearance grade. 
In general, however, the multiple correlation coefficients that have 
been obtained in these studies tend to be low. This is attributed to 
several possibilities, chief of which are (1) the determination of 
yarn-appearance grade by visual comparisons with check stand­
ards, which affords more opportunity for operator bias or error in 
grading than does reading from a mechanical instrument, and (2) 
the influence of seed-coat fragments and other foreign matter on 

http:fW+25.03
http:CBS-7.25
http:UQL+12.00
http:TW+30.38
http:CBS-9.89
http:fW+46.18
http:CBS-12.30
http:UQL+16.73
http:605=-11.16
http:CBS-19.67
http:100::;=21.68
http:CBS-5.06
http:UQL+17.64
http:CBS-5.57
http:UQL+25.41
http:CBS-7.14
http:UQL+33.S5
http:605=-12.73
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nep formation, as shown by Pearson (7). Harrison (5) also 
showed that seed-fuzz fragments, very immature fibers, tapering • 
fibers, and other nber irregularities that are difficult to evaluate 
except by detailed microscopic studies are involved in nep forma­
tion. Neither the kind nor the quantity of impurities were taken 
into consideration in the present study, which is primarily con­
cel'ned with the role of heredity and environment in determining 
or modifying the readily measured fiber properties. 

Yarn-appearance studies discussed here were macle on group A 
a::; representing carded yarns and grOup C for combed yarns. 1'he 
reader may find it helpful to refer back to the descriptions of these 
groups (p. 7 and p. 25) and the fiber-property relationships (p. 8 
and p. 26) in attempting to evaluate the relation of fiber proper­
ties ancl yarn··appearance grade. 

SIMPLE COItRELATIONS 

The simple correlation coefficients for yarn-appearance grade 
and fiber properties are shown in table 10. 

For group A (carded yarns), it will be noted that varietal dif­
ferences in surface area, in upper-half mean length, and in Press­
ley index are directly and significantly associated with varietal 
differences. in yarn-appearance grade. The direct association with 
mean length failed to reach significance. For environmenhtl dif­
ferences, however, there is a significant reversal in relationship of • 
yarn-appearance grade to Pressley index and both mean length 
and upper-half mean length. Surface area remains positive and is 
about equally high for both nll'ietal and elwironmental effects. 

In group C, combecl yarns, four out of five of the fiber measure­
ments shown are indicated in table 10 as having a significant as­
sociation at oclds of 99 : 1, with varietal differences in yarn-ap­
pearance grade. Both weight per inch and percentage of thick­
walled fibers show a \'ery high negative association, while upper 
quartile length shows an almost equally high diJ'ect relation to 
yarn-appearance grade. The positi\'e coetlicient for mean length 
is considerably lower' but easily reaches significance. For environ­
mental effects, fiber-length differences are not associated with 
yarn-appearance grade. The coefficients for weight per inch and 
percentage or thick-walled fibers are significant, although of much 
lower value than those for varietal influences. The tendency for 
a higher Pressley index to be directly associated with a larger, 
that is, a poorer, yarn-appearance grade among varieties in both 
groups A and C is apparently due to some indirect relationship, 
since the betas (table 11) show little tendency for heritable fiber 
:;trength to affect yarn appearance. For en\"ironment the nega­
th'e coeflicient in group A is supported by a significant beta. Con­
cei\'ably this would be an index of weathering or biological de­
terioration, factors which would lead to fiber breakage in process-. 
ing and poor yarn appearance. 

MULTIPLE CORRELATIONS 

Table 11 shows that in group A, lipper-half mean lenl":,rth and 
sllrface area differences for varieties are significantly associated 
with yarn appearance, the two properties accounting for about 85 
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TABLE 10.-S'i1nple cOlTelcttion coefficients 1m' vU'}-ietal (with-in­
station) (Oul ent"ironmental (w'ithin-ttayiety) comparisons in­
l'oll"ing yarn-(/,]JpeftmnCe grade and fiber properties for group A, 

~...5!!:.!:!!:ed yarns, mul group C, C~.~I~Lb_.e_d--'y_a_',_"?_lS__________ 

Group A. carded yarns Group C. combed yarns 

! V . I I.E' nviron­\'arlate. 
1 

I·V et I . ' EnvI'ron-I' V'arl te 1 rleL­
___ ._,_L:.~!~,e,~:~ a .._1 a a I mental 

Y A with UHM ...,I 0.36* -0.16* YA with UQL ... \ 0.57* 0.10. 
YA with ML.... .., .12 -.24* YA with l\L.. .26* -.01 
YA with SA...". .4l" .42* YA with CBS .. ' •... .17 .20 
YA with PL.....! .1S* -.17* YA with W1...... I -.67* -.32" 
YA with XR..... -.05 -.05 YA with TW........ : -.67* -.29' 

...."._~__. . I ... _ ...... 
I YA ""yarn-appearance grades. converted to numerical values: 1 =A+. 2 =A, 

3 =A-. 4 =:13.+,5 ;:B. 6=B -,7 =C+, S =C, 9 ""C-. lO"" D+. 11 =D. 12 =D-; 
for group A. the code for yarn-appearance grade represents the average for 22s and 
365 carded yarn~; for group C. where all counts Were common to all samples, the 
code represents the average grade for 60s, 80s. and 1005. 

The identity of other symbols used for the \'ariales is as follows: UHM =Fibro­
graph upper-half mean length, ML=Pibrograph mean length. SA =surface area or 
ArealonlPler measurement. PI =Pressley index, XR = X-ray angle. UQL =upper
quarlile length (array). 1\1 =meanlength (array),CBS = estimated Chandler bundle 
strength, WI = weight per inch. TW = percentage of thil:k-walled (mature) fibers. 

• '" Corrrlation coefficient significant at odds of 99 : 1. 

percent of the C\ifrerences that were attributed to length, fineness, 
and Pressley index. An R" value of 0.23 percent admittedly is not 
great, but from the breeder's standpoint it is of considerable im­
portance to be able to pin down two properties upon which he can 
work for impro\'ing yarn appearance of varieties that are used for 
making carded yarns. These results should also be interpreted as 
a challenge to the fiber technician to provide further impro\'ements 
in measuring fineness. In group C, an R' value of 0.6<1 percent has 
verr real significance, leaving a little more than one-third of the 
varietal variability unaccounted for. Here, as in group A, most 
of the variabilit~· accounted for is attributed to upper quartile 
fiber lenglh and linene~s, upper quartile being comddered as rough­
ly equivalent to upper-half mean length alld weight per inch and 
percentage of thick-walled flbers as analogous to surface area. 

For en\'ironmental c1ifl'erences, the R- \'alue indicates that about 
(JJ1e-thin1 of the total \'ariability in yarn-appearance grade for 
group A was accounted for by five flber-propel'ty measurements. 
Pressley index rank('(\ flrst but was closely followed by surface 
area and X-ray angle. No very good explanation is apparent for 
the ~igJli(kance of the X-ray angle relationship. Possibly growth 
eondilions that l'e~lIlt('d in lhe large X-ray angle also resulted in 
a well-<ll'wlolled flbt'l' wa11 and a condition that w<!:; not eompletelr 
m(;'l\surNl by the ArealOl1lt'ler. Cl'l·tainly the betn for fHll'facc area 
as:;umes greater relali\'c iml101'tance when X-ray angle determina­
tions are omitted, although lhe n- value itscl[ is reduced by about 
6 percent. It is also p()~:;il>le, as pointed out by Berkley and 
Barker (J), fOr the larger angle of orit'ntaUon to be associab.'c1 
with better flexibiliLy of the fibers and less hl'ittleness during 
rH·occ:;:;ing. 'l'he need for further study on this point is clearly 
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TABLE 1l.-CoHh·ibution of fiber properties to 'ya1"IHt])peamnce 
grade for group A, canled yarns (22s and 868), and /01' group C, • 
combed yarns (60s, 80s, and 100s) 

GROUP A 
~" '~'"'--'''''----~''-'-'''---''' -- ~-.-------

Correlation results 

---------------------------_. 
\ Varietal EnvironmentalFiber i comparisons comparisonsproperties,l 


R, and Rl 

I Betas ' Multiple' ==-.13eta:: \ M~;tiple 

Value IRelative correlation Value! Relative ,correlation ______..I_,__~~_:~=~~~ j effect value' 

I
Percellt Percent 

1:HM .. ' I 0.30* 32 ,...... .......... 0.14 S ................ . 

ML,... , -.08 9 ,.. ,........... -.24 ~t .................. 

SA .. , '.' .... , .29'1 31 1"" .. ........ ,43* ................. . 

,PI .............. , .13 14 ., ..... "......... -.49* 29 ................. . 

XR ... .. ,.'. '" .14 l 15 ., -.38* 23 ........... ' .. , 


R, ....' I ""'''' 0.48 ........ ' .'..... ' 0.57 

/l2" ....... " .23 ........ ' .. , ............... ' .32 


UH~I '... """". .31' 45 .', -.10 11 ............... .. 

ML .. '......... "1 -.08 11 '.. "." -.14 15 ................. . 

SA ........... , .30' 42 ..... ' .40' 44 ................ .. 

PI .............. " .01 2 t................. ~.27· 30 ................ " 


~2,:.:::::::::::::::;:::::: ... ::.:. "::::::::::::::::::1 :~g 1:::'::"'::::::::1:::::::::::::::::: :g~ •Gnoup C 
..------~--------~-~--.-------.~-----

UQL. .. . . I 0.54,*! 3SI···.........'.... 0.26 26 ................ . 

M. ':: ".::: -.23 I 16 , ..... ""'.... -.17 IS ............... ' 

CBS. -.06 4 .. , .. .21 21 ............... .. 

WI -.20)1 14 .." -.21 21 .............. .. 

TW 

R. -..10', ....... 28.. O.SO ! •.. -.~3... " ........ .,~~........ • .... 0:42 

R' .I..............t .64 ........ ... ' .................. .18 


UQL "'::::r 
M .. .51· 39 j...... ........ :::::::::::::::::: :::::::::::::::::: 

WI 1=:H. H'::::::::::::.::::: \:::::.':.:01:::::::::::::::::: ::::::::::::::::::TW 

R~ 
l? ··:··:::::·::::r:::::::::::::::: :~~ 1::::::::::::::::,\:"::::::::::::::::::::::::::::::::: 

1 Symbols: UHM = Fibrograph upper-hall mean length; ML =Fibrograph mean 

length; SA =surfuce area or Arealometer measurement; PI = Pres;;ley index; 

XI{ = X-ray angle; UQL =upper quartile length (array); M =mean length (array); 

CBS =estimateu Chandler bundle strength; WI =weight per inch; TW = percentage 

of thick-walled (mature) fibers. 


, =Beta values signifi(!ant at odds of 99 : 1. 

indicated. ]n group C, environmental influences in yarn ap­
pearance are not closely, or perhaps consistently, associated with 
the observed differences in fiber-property measurements. The R~ • 
value is very low, and none of the betas reached significance. 
Since R' was only 0.18, it seems scarcely worth while to speculate 
on interpretations other than to conclude that for combed yarns 
environmentally induced differences in yarn appearance and 
gpecific fiber property ,ire not closely related. 
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Regression equations which may be of interest are­
1. For yarn-appearance grade, average of 225 and 36s, of singles carded yarns­

(a) 	 Among varieties at a given location: 
YA=4.74 UHM-1.08 ML+1.09 SA+0.02 PI-2.09. 

(b) Among samples representing different growth conditions for a given 
variety:

YA= -1.38 UHM-1.52 ML+1.54 SA-0.51. PI+7.28. 
2. 	 For yarn-appearance grade, average of 60s, 80s, and 100s, of singles combed 

yarns­
(II) 	 Among varieties at a given location: 

YA=9.05 UQL-4.53 1\1-0.90 WI-0.13 TW+I0.97. 
(b) Among samples reprpsenting different growth conditions for a given 

varil'ty: 
YA=4A3 L'QL-2.S1 M-0.92 WI-0.03 TW+8.77. 
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FIBER AND SPINNING PROPERTIES OF COTTON 

APPENDIX 
(TABLES 12 TO 29) 

The appendix tables, which are briefly described on page 6 and 
elsewhere in the text, are arranged in order of fiber-length groups, 
or rather in order of the smallest yarn count into which the 
samples were spun. 'l'he sequence of the text references to the 
appendix tables, therefore, may not be consistent with the order 
of their listi ng. 

TAULE 12.--Silllplc COI'rewtion co(!fficicllts fo)' t'arieiCll effects of jibcr ami 
UCI)'n ciatCl 011 ,](j sCllIlJlles 1 from thc 1946 Cl'Op Slmll by thl! 10llg-draft 'roving 
uncl spinning Jil·O,·CSS into ca.l'ded yctnls of 14s, 2zs, Clmi J6s 

Fiber lllld j.lllp('r I ~1('lIn . i SurfucQ Pressley X-ray 
yarn proP"rtil'S hilif n1l'l1n ' hm~th' ~ area index angle--.,---------1------------- -----1_____ 

Skein 9tn'"gth of 1·1•."",,..... ....... 0.55'\ 0..15' i O.ISI· 0.29 -0.19 

Skeu\ strength of ~2s ................ .57' .46" I .21 .27 - 2" 

Sk~1II str"ngth of ll6s , ..... "......... .62' .48' I .09 -:04 

t'ppt:tr.,.hal( mean lenKlhth ...... HU~ .............. ",., •• .8S' . :~~ i -.30 .26 
M"IUI I('nglh "....,. ................ ........... .! .12 : -.2·1 .20 
SurfiU:o nrt.-a .. . -.51- .6S' 
Pressley index"..... . -.70· 

t'rhc samples r('prt":ll'nt 5 Mtulion~, thus giving 31 within-station ohst'rvalions for l!.'itimnlin.: vnrietal 
etTects. };i"(~c: dwrc w()n! 27 dilfe-rent strains and vnril"tit,~, Iliaving only !J ohs(>rvations that may 1>0 us~d 
for estimUting environuwnlt,1 int1ull llCe9, datu for t!nvironmPfltal elT(>(·ts art' ornittNI. 

'-Significant at odd. of U!!: I. 

TAULE 13.-;l[('c!n l'aiHes fO)' jibel' (Old YUI'IL l)l·OjlC)·ties Cl1/(l variances for 
!·CI./'j£'/ul <,[Tects oj ,Iili!!1' auci YCO'I! cia/ct OIL .16 sCllI/ples I ll'olll. the 11)J,(j CI'O/> 
'~lJlln by Ihe lOllg-draft )'oL'ilt!J cmel IIpilt/lillg process into carded yar1!S of 
14.~, 22s, alld .J6s 

Vuriute ~Ieans Varj:uU,'Q 

Skl'in .tn·ugth of 1·1... .... , wl.au pound. 3 ""'1 08"3 
Sk,'Ul str(»n~th of 2:!s .If V·I.37 pounds 1:22":0-140 
Skt~ll1 ~tn'ugth ur !Uis .. -19.01 pounds 482.!!357 
t:11Ilf.'f-hulf m(':t" 1"IIgth .885111eh .068·' 
M"lIn It'ogth ' .700 illl'h .. .. .. .0601 
SurC'lrtJ ari.:";l .. . 2.372 squan,l loputinl(\lpr ,wr mlllil:'ram ..~. 1.0031 
l)r(>ss)('Y iud...x J 6.708 5.10S0 
X-rt,y 11I1Kh. J 3.,..I~ 274,11-U1 

tS~ fOl)tniJt~ 1. taIJI,\ 12. 
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TABLE H.-Contribution of fiber prolJerties to skein stl'cllyth, as determ'incd 
by multiple cO/'I'elation 8twlie8 of varietal effect8, of fibel' aJ1d V(lI'n (lata on • 
36 8amples 1 froll! the 19.W Cl'O]) spun by the IQllu-dl'uft )'ovinU und 8pi/willU 
'lJI'OCe88 into carcif!ci yarns of 1.~8, 228, (l1/(l 36& 

Corn'laUon r~..ult" with card<'<I Yllrn. 

Fiber propertf..... 
R,andR' Betllll I, Multi.____,___~~~~~~ Multl- _~!~~a~:J MUltl.1 

36. 

Rela- pie cor- Itda- : Ille cor-; Rt~la- r pie cpr.
VlIlue tive relation Value tive' relatjo(. VuJuc tivn r~tI1U()n

utTe<:t valu<! etTecl value cfT(~'l valuf!

1-;:::;!-:---;Ptrccnl l'el'(elll
tTpper half meRn, ..... ,, __ , 0.60 39 " -I' 0.55 1 32 O.,\!I 2U 

~tean ien~th,.,.,•.. ,,__ . .04 3 ' .10 5 .13 8 

SurfacQ urea.. ' .25 16 .36 21 .48 29

P"....ley illd,,-,­ .53' 34 .46 27 .38 23 1 

X-rayall!,:le -.12 8 -.!!6 15 -.111 I? ,-I'R 0.71\ 0.76.< •• , f

f{' __ .61 .58 


Upper hllif meall ......... . ,65 45 .64 43 .55 .36 

~tean len\:th ........... .. .00 0 .01 0 .07 4 

Surface area, ... "~"H"""" .20 14 .25 17 .40 27 

l'r<"",ley index ... " .......... .. .59' .SU- 40 .48' 32 
.....~I-r .75 .76 .75 


"" ......... .56 .58 .57 


Upper half meIlO..... , .. ' ,65- 45 
; 

.S5' 43 .61' 42 

Surface !l.'reu. ,20 14 .25 17 .38 26 

I'n"",hlY Index. .59- 41 .59' 40 .47' 32
:"' 

U .75 .76 .75 
 •
~,W .56 .... .......~.u••• .58 .57 


,70' 58 .72- 60 I
l'pper half meao.,,,, 'J',",l'r_ley index ............ . .51' 42 .~9' 40 
 I :ll" \:&1 
R .73 .73 .69 

/(1 .53 .54 047..I , 

• S~", footnote I, tahle 12. 

'~Sigl\it1cant at odds of 99: 1. 


TABLE 15.-8imple cOl'l'elutioll coefficients for varIetal effects of fiber and va/'11 
cia/(l oli 57 lIulllpies I jrom the 1941-44 crop8 .~lntn bYI'eyu[ul'-cll'alt 1)1'occss 
into carded yarll.~ of ;!.!.~, /J/;H, (lilt! .Hs 

fiber and l'PJ.<,r :.\10110 Surface Pr<'SI!ley '1- X-ray 
yarn JlrQJl~rti(.. hlilf mean length area index aogle 

Skein 3tr~ngth (j{ 2211 O.M' i O~53· 0.13 ! 0.12j' -0.10 

Skein strength of 36. ."7-.50' j ~39· .34 ; .U7 -.07 

Skein .trt!ngth of 4-1s .34 040· ! -.01 -.01 

Upp.,r·h"lf Intlan length 8'" .18 ! .05 -.07 

Mean length .. -.07 I -.08 

Surface luca. _ .14 


~ 

, -:.\1. ! 
Pr""",I"y index l -.63 

1 The samples r~present. 15 statiotl-yeurs. thus ~iving 42 Oh!\(tfvntions (or t'Stimating varietal efTL"CL,. 
SlllCIl there were 39 dUft'rrnt strllins ,wd vllriNl,,,,.lea\·;ng only 18 ol>"""'II;ons thllt may be llSCd (or • 
<..limuli"g environmental 'innUl'"C4~, datu for ~1I\'ir()nm~ntal etTt'ClB ure omitted• 

• =SiKnitkllnt at (ldds of 99: I. 
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TABLE I6.-Mean values for fiber and yal"lt properties and variances f01' 
varietul effects of fiber and yarn. data on 57 samples' from the 191,1-1,4 
crops spun by 'l'eUHlar-draft process 'illto carded 'YUl"ltS of 22s, 86s, and I,l,s 

Skein strength of 2211•.. , 905.8834 
Skeill strenKth or 360." .. "'. ::;.::j ~g:~g ~~~~:l::;::::::;:::::::::::::::::::::::::::::::::::::::: 330.8834 
Skein .trenKth of 448, . . ~ 32.84 pounds.UH... ' ••h.' ...... ~..t •• t.H~H.. U ...... ; •• f .. 326.2001 

Upper·hulr rnean IOIl.l(th. .1244 


.0791 
Surface "ren.. "'.'U"'. 2..733 StlUare centimeters per milligram .... 2.77H!1 
PrEMlcy Index. 

> 

""", 7.7,14.., ,.. ." ""'" 7.3666 

Moan h)/lglh ....... '" .,.::':1, ~:m I~~~' ::::::::::::::::::::::::::::::::::::::::::::::::::: 

X'rayallgle . .' :11.0· , '" 272.7167 

I5,,,, footnote I, lnhle 15. 

TABLE 17.-Contribution of fiber pl'operties to skeilt siTellutit as determined 

bl/11wltipie cO'Tclution studies oj varietal effects of fibel' Ulld yal'n data on 

57 sll'llt/lies 1 fl'om tlte 191,1-1,4 crops spun by reuular-draft process into 

carcleclyu/'lls of 228, 368, (mel 1,4s 


Corr.lullon ....ulls with card.'tI yarns 

44.22. 36.I I
Fiber propertil'S, 
R, and RI Beta. I 1\1 It'. Bota. 'I 1 .• j:---B-et-a-s--:--- - _­

_____, i U 1 ~_" __ n U t1 __--:___ uM ItI

Rela. I phl c!'Ir·; ! Hela. 1,Ie c!Jr· Hcla. pic c!'Ir-

Value live relallon. Value I tive relallon Value tive relationI 

---------.I---.!~ ~:---!_~~___ ~, value 

Percent ; t 'Percent Percent 

Upper half mean .. " 0.49 34 i... : 0.,12 21 0.36 10 

Mean lenglh ..... " , .06 " j.. . : -.02 I -.02 1 

Surfllce area . .16 

Pressley imle., .11 1~ I :~~ ~~ :~~ 2~ 

X...ray amde. .02 2 .07 4. .10 5 

Weight per inch -.22 ~g .-.17 8" " -.3t 17 

Thlck·waIlL'tI fi ber .37 


U 0.68 I .55;~~, O.72":~'~"" ........:~.. 0.69 

II' "".......".,," .46 .52 """ ....... .............. .47 


..... .46 .32 

Mean length,,,,, .• .14 17 .07 8 

Surfllce area.. ,. . .... .11 13 1., .41 43 


tepp'" h,,1f mean.. , 55 .34 '!' 33 " .......... .. 34 


Prc"",ley index.. .12 :.~I! .. 1,.. ~~ I:::::::::::::: .14 15
~ . 19 " .......... . 
15\" 
R. .62 .59 

/{J .. .. ,\ :3g ::::::::::::.: :::::::::::::: .34
.5~"" ...... :7~i .38 j


Vflper half rnean. '1 
I .43 44 L, .39 42 ...... " ..... . 


Surlarc areU" .08 10 ' .35 36 ! •40 43 .............. 

Pr("SSi('Y indt::t, j .13 16 .19 20.' .14 15 " ........... . 


t ........................1 .61 I .59 .............. .............. .58 

, .37 l '1 . .35 .............. .............. .34 


UPI",r half mean" J..:~~.......... ·~~'i . .1 .50 93 ....".........47 93 ........... .. 

I'rCSIIley Index 


R. 
f 

.09·,,·..~~,1 ,. :~~I:::::;~~:::: ::::::::::~:: "''':~g'I'~:;~~:::: ::::::::::~::'" :~~11'" .. I 

I Sl'C lootnotl) I j table 15• 

• -Slgnilicanlat odd. of 99: I. 
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TABLE la.-Simple correlat,ion coefficients fol' the -val'ietal (within-station) 
cutel environmental (within-'vCll'iety) effects ol libel' and yan! data on 71 
samples from the 1946 crop spun by the long-d"aft 1'oving and sjJinning 
p1'OCeS8 into il2s anci 36s cal'cieci 'lIal'1lJ. The third count spun was 50s, 
e.wept lor 9 samples that were spun into 448 1 

CoefliclentHCocflicielltH I 

I Variates ,

Varlat... ' Environ­vI1rlctal Envlroll- Varietul
diJfcrences mentnl I ditTerenct'S mental 

difTerencl'S L dlfTerences 

22s with U 111\1........ . 0.73' 0.3·1 IiI UHM with ML......... 0.76' 0.02' 

22s with ML.......... ". .46' .·10' 11HM with SA .35' -.26 

228 with SA ......... " .•. " .35' .08 , UHM with PL ........ .. .20 -.a5· 

22. with 1'1. ......... " .... " .53' .40' II' UHM with XR " ...... .. .01 .44' 

22. with Xlt............. .. -.28 -.12 I 


.1 ML with SA .... " ........ . -.03 -.38' 

36. with UHM.......... .. .71' .10 -.34
.29 II ML with Pl. ............. . 

3S. with ML............ . .38' .33 ML with Xlt .... " ..... .. .04 .44' 
3S. with SA ... "."... " .45' .18 
36s with PL. .... " ...... .. .43' .·10' PI with SA .......... " ..... . -.12 .07 

36. with XIL............. . -.16 -.17 PI with XR............... . -.82' -.76' 


50. with UHl\L ........ .. .71' .30 SA with XR.............. .. .83 .03 

50s with ML.." ........ " .39' .30 

50. with SA ...." ......... . .50' .22 

50. with PL ........... . .31
.37'1S.OS with XH............. .. -.13 -.07 


I The dutu Ilrt'8ented here i. accordingly limited to the two count. thut were common to ull .umples.
Th., .umpl,,,, rellresent 20 stations. thus giving 51 within-station observations for estimating varletul 
eff~':tH. Thero Wero 22 ditTerent strains and varieties, giving ·19 within-variety observlltions for l'Stimating 
envi"ronmcntul influences. 

''I'he Identity of tho symbol. used for the vllriates are 119 follows: 22s, 36s, lind 50s ~ skein strength of 
22s, 3S., lind 50s carded yarns, respectively; UHM = Fibrograph upper-half mean length; ML=Fibro­
gruph meun length: SA = surface areu or Arealometer mellsurement: PI =Pressley index; lind XR = X-ray
angle. 

'-Signlfi~lInt at odd. of 99: 1. 

TABLE 19.-Mean 1I!easU1'ements fOI' jibel' (lncZ yal'n pI'opel'ties and val'iances 
fo/' t>etl'ietal. emel envil'olllltental Co1l!1Jal'isons ol jibel' and ya/'n deLta on 71 
samples l/'01lt the J945 crop spun by the IOllg-ell'aft 1'oving aneZ spinning 
1>}"OCCSS ·into Bf2s (mcZ 36s cm'cicci yal'ns. The thil'cl count s])un was 50s, 
except lol' 9 s(tmples that 1VOI'0 spun into 44s I 

t Variance 

Variate Meuns I1-
Vurietal IEnvironmentul 

_l~ornpuriso~~f comparisons 

Skein strength of 229 ...... . 102.06 pounds 2,704.2200
2'651'Skein strength of 36s .......... ' M.32 pounds 981.0000 

0046 1 923.9629 
Skein strength 01 50s, ........ ,. 3<1.79 pOllnds 599.7810 538.5223 
lT~)Jler-hulf mean length ..... ,I .864 In(~h.. .15.13 .1·182 
Mean ltmgth .7·13 inoh . . .......... ,... . .1116 .2849n ,_ • _ ••• " 

Sur[ncu ar~m", , ...... ,.. ,..; 2.758 squnre ("'Plltimrters pf.,~r milligram.. 3.06:11 I 2.3396 
PrrsslcYhl<lex.. 6.272....... " . :........ . 8.6·156 9.1260 
X-ray angle. 34.4° 325.4H56 i 213.18·13 

I Rr.v lootnote I, ta!'lc 18. 

• 

• 

• 




• • 
TABLE .20.-Cont1·iblltio1t of /ibm' 1J1"01Je1·ties to skein sll'engtA as determined by 11l.1lltiple correlation studies of varietal and environ­

?/lclltal effects oj jibe-I' and yltl'n data 011 71 sam1J/es jr01n tltc 191,5 crop spun by the long-draft l'ovinU and spinning p)'oce88 into 
!,!:.!s and jiGs ('arc/eel VaI·Jls. 1'lIe tlurd COllnt spun was 50s, except jol' !) sa1Hples that 1I1er6 s1mniuto 44s 1 

Correlation result.s with carded yarns 
K,-,.,...,_,__..___• 

• 

"'.IVarietal com]JllT1SC;)DS Environmental comparisons 

Fiher -t:C36.properties, a ~ a I 
i------------~----- ~ 

R, and R' 
llel". \ Multiple Betas I Multiple netas Multiple I.. Betas Multiple >corr<~lati(JnUelativc correlation Relutive !<!c,rrclation . Relative correlation Relative Z 

Vulue effect value Value eITc'Ct \"!Iue Vullle clTeet "ruue Value effect t::Ivulue 

00I P ....<e1l1 I' Percclli'---- per:~~- , PeTcen! ." 
Upperhllll me:m.................' (j.61 , 45 0.6(1' 41 . -0.25 11. -0.28 12 .................... 
 Z
M(!ull length........ '.. . '''1 -.05 4 -.19 11 ; .96' 43 .................... .98~ 42 _ ............... .. 
 ZSurfuce "rca...... ... .. '" .18 13 .22 13 .. ,I .34" 15 .................... .45' III ........... - ..... . 

I'rN!:dey index .... .... .47' 35 I .46' 27 ................ ,' .65' 29 .................... .55" 24 ................... . 
 ZX-rny lill.:l., . .... .04 3..... ..... .... .14 8 ................... .05 2 ........... ....... - .07 3 .................. .. 


N........ ... ...,.................... .................... 0.85... 0.83 .... , ........ ,......... 0.76 .................... .................... 0.74 o 

N'...... ........... .. ....... ,.................... ................... .72 .... ........... ' ... ............. .69 : . ............ .................... .78 ................... ,.................... .55 ." 


Upper hal[ mean... .6}0 48 .68' 47 -.25 12 .. \ -.28 12 .................... 

l\1~all IQngth..._.... -.0·1.1 -.16 12 .98 44 ......... .. "'\' .95' 42 ................... . ~ 

Surfnec area.. ........ .19 15 , .25 18 .35' 16 ............ .43' 19 .................. .. 

P,,!Sslt:y ind~x....... .44' 3·1 1................\ .34' 24 ....., .62' 28 .j .60' 26 .................. .. ~ 


~'!PIl~h;;;i;.;;e~~·.:::: ::: '" '" I.... ":67';" . HI· :~~ 1":630' "44 :~~i'~iiO; ...:::::.:::~:: :~~:56·.:·C:::::::::::~~:: ...............:~~ -toj 

Surrace aren......... ................... .21 17/........ .31' 26 ...t .19 14 .28 20 ................. .. 00 

Pressley index..................... . ..... .44' 36 .......... .36' 30 ......' .69' 43 . .. .&7" 40 ................... . 


~ 
C'l 
o 
:4 o z 

~ 
~I Sec rootnote l, table 18. • =Significunt nt odds of 99: 1. 
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TABLE 21.-Simple correlaUon coefficients for the varietal (within-station) 
and environmental (witkin-variety) effects of fiber and ya'l'n data on 228 
samples 1. fro'm the 1946 Cl-0P spun by the long-dl'aft 1'oving and spinning
p'l'ocess into 22s, 86s, and 50s singles carded ya1"ns 

Coelficient. Coclficients 

Variates' 	 Variates ' 
Environ..Varietal 	 Environ­I mental 	 VarietalditTerences , 	 mentaldifferences 	 ditTerence.: 	 ditTerences 

22. with UHM.... " .... 0.65' 0.30' UHM with ML.......... 
 0.71' 0.84'228 with ML...... ", ... " .. .47' .31' PHM with SA ............ 
 .38' .0622. with SA" ..... "."...... .35' .23' UHM with PL.......... 
 .41' .29'22. with PL. ........ " ...... 
 89 ' .40' UHM with XU.......... -.21' .44'
22. 	with XU............~ ... -.66' -.20 

l\IL with SA ................ -.04 -.19
36s with UHM............ .65­ .31' 

I ML with PI.. .............
3fis with ML................ •46' 3 f) • 	
.29' -.20


ML with XR.............. -.13 .29'
36s with SA .................. .38' .27' I
3Hs with Pl.................. 89 ' . ,11' 


I
PI with SA .......... , ....... .16 
 .05368 with XH. ............... -.66' -.19 
 PI with XR................ -.77' -.61" 


50. with UHM............ .65' 
 .33' SA with XR................ -.09 .05
50. with ML................ .45* .31'

50. with SA .... " ............ 4')* .:J5*

50s with Pl. ..... , ........... .79' 
 .40'
50. with XH. ............... -.64' -.15 


I 'rhe samples represent 28 stations, thus giving 200 ~ithin ..station observations for estimating varietal 
elfects. There were 10 1 .tmin. and varieties, or 127 within-variety observations for estimating environ­
mentnl influonces. 

'The identit)' oC the symbol. used Cor the variates i. as follows: 22., 36., and 50. = .kein strength of 
228, 36s, and 50s carded yarn., respectively; UHM=Fibrograph upper-half mean length; ML=Fibro­
graph mean length; SA =surface area or Arealometer measurement; PI = Pressley index; and XR = X-rayanglH. 

'=Significant at odds oC 99:1. 

TABLE 22.-Mcan measl{l'emcnts fo), jibel' and ya1'1t Pi-opel'ties and variances 
fol' 'Varietal and environmental comparisons of fiblJ)' and ya1'1t data on 228 
sC£'nLples 1 fl'om the 191;6 crop spun by the [ong-ell'aft 1'oving and spinning
p1'ocess into 22s, 86s, and 50s single carded ya,)'ns 

--_._-_._---.----------
Variance 

Variate j !\Icans 
Variotal Environmcnl..ul! 	 comparisons comparisons-------[1---------------------1--------1-----___ 

Skein strength oC 22 ..... " "'11 117.71 pound.... ". ' .................. . 
 25,358.6465 8,419.1484Skein strength oC 36s......,,,,,. 63.72 pounds .,. . ........ ~ ......... . 8,907.9493
Skein strength oC 50s ........... . 	 3,311.2280

42.29 pounds""". , ,"... , ............ . 4,970.6829 1,736.5292
U"PPf.-r-hIlIC mean length .. 1.077 inches ...... " " .............. .. 
• 	 .5236ho	

.2663M""n lenllth. " ... '_""'''' ".: .8:32 inch._ .. ",_ . 	 . .........., .......... . .5381 
 .4923~urrnco: area.,., . " '._.H., .. ""i 2.872 square ccnLimet(lrs per milligram .. 7.8453 7.4414Pressley index.". 7.028,............ ... ...." .......... . 
 61.7604 24.9818X-ray angle". 35.8°...................... .. .................. , l,6;J:l.O,158 
 564.4289 

I S .. e footnote 1, table 21. 

• 

• 


• 




• • • 
TABLE 23,-Contl'ibut-ion of fiber pTo]lel·ties to skein sU'c'/luth as cletermlned by 11lultiple correlation st'udies of vaTietal and envb'on­

'//tental effects of fiber and yarn delia on 228 sa'lll,1Jles 1 jl'01n tlte 1946 crop spun by tlte long-draft l'oving and 8pinnino process 
'into 22s, 86s, and 50s singles curded ya'l'ns 

Correlution results "ith carded yarns 

I'IjVarietul comparisons Emiromncntnl compa.risons 
Fiber 

lli I ~ D lli a I D ;prollCrtics, 
Ileu.. . B"he, • Ileh.. • Bew • llet:lS . Bew I . >­1/, alllil/' . Muiliplo Mullinle Mullinle MultJplc ______-- Muiliplo MultIple 

corre- corre- corn.'- corre- COfm- corre- Z 
Relative lation V' 111'[ HelnOv" "diou V Ille IHeialive latioll V I IHelative lation V I • [HclatiVe lation IValue IHelative lalion t:::1Value elTcct value a C elTecl value a elTete value n ue elTl'CL \'alue a ue clTeut value cITed \'alue rn1------ ---',---.------------------------------------- ­ ." 
Percent ParClti Perceni Pacent Percent Perctllt Z

l'pper half mealL. 0.26' 21 0.26' 20 0.23' 18 0.24 18 O.li 12 0.18 12 ZMean length ..", .11 9 .Il 9 .14" 11 .28 21 ..16 26 .35 24 
Surface arO:I.,.",,, .15' 12 .IS· 15 .25' 20 .25' 19 .31" 22 .39' 27 Z
1're.',:;lo)' inde"",,, .54' 44 .52' 42 .4S" 37 .42' 31 :44' 32 ................ .45" 31 C'l 

."x.raf~'.:~~I~~.. .... ... :::~::~;:::: :::::::::~:~:: ·......ii:~r ::::~::~:~:::...1.~........ ii:~f ::::~.1~:~:: :::::::::l~:: o:~ :=::::::~~:::: :::::=::~:: ..·....O:1f ...~.11.:: ::::::::::~: · .... ·ii:~r :·::;L:: =::::::::::~:r""'''o:~g 
 ::tl 
Uppcrlmlfmeall...... .24' 21 .24' 20 .21' 18 .li 14 .11 9 .14 10 o 
Mean length............... .11 9 .10 9 ................ .13 10 ............... .32 26 .3S· 29 ,36' 26 
Surface area............ .15' 13 .IS" 15 ................ .24' 20 ................ .25' 20 .31' 24 .39' 28 
Pressley inde,. .67' 57 ................ .66" 56 ................ .63" 52 ...... .... .... .49' 40 , ........ , .50' 38 ................ .49' 35 . "";7ti ~ 1/ .90 ....................... _...... .90 ................. ,............. .89 ................ ................ .64 .67 ............................ , 


11".. . ............. .81 ................ ................ .81 .......... '" ................ .80 ....... "...... ................ .40 .. .. ............... .45 _ .......... ". M
.49 
l'Pl"" h"lf llIe:", .36' .15 .39" 3i ................ .41' 39 .. 37' 37 '.. ,..... ..,i' 36 .46' 45 rn 
Meau lellgth,....... .01 1 .......... -.01 1 ................ -.02 2 ................ .10 10 .......... .11 11 .03 .3 
Pressley index.......... .67' 64 ........... .66' 63 ................ .6.3' 59 ................ .52" 53 ........ .54" 53 ............... .54' 52 o 

I'Ij 

.37fk:::·:: .. ·::' .............. .......... :~g ::::::::::::::: :::::::::::::::: :~~ :::::::.::::: :::::::::::::: :~~ :::::::::::::: :::::::::::':: :~g ::::::~~:::::: ::::::::::::: :~~ 

.61 
~ 


.49-"' 48l'pper half IIlcall....... .38" 36 .38' 37 ................ .39" 38 ................ .46' 46 ................ .47" 46 

Pressley iudcx~......... . .6i· 64 ................ .66" 63 ................ .63' 62 ........... '_. .53' 54 ................ .54' 54 
 .54- 52 ~ 

...... ......... ................ .61 0-3 


................ ................ .37 o 

J\[ealllcn~th... ......... .25' 25 ................ .24" 24 ............. .24" 25 ................ .40' 46 ................ .42' 46 .41· 46 ............... . Z


~~.~::: ...,............ ................ :~g :::::::::::::::: ::::::::::::::: :~g :::::::::::::::: ::::::::::::: :~~ ::::::::::::::: ::::::::::::::: :~~ :::::::::.. :.:':.:.1 :~ 

.4S· 54 ............. _ 


.. _ ............. _........... .56
prcss~~~:~:~~~~:::.::.:.':.::.::: :::::::::~~:~:: ::::::::::~~: ........·:~r :::::::::~~:~:: :::=:::::;'~f""'''Jr :::::::~~:~:: ::::::::::~~:: ·........:~r ::::::::~;:~= ..........~~......·....:~r :::::::;:~:: :::::::::~~::I""''':~f ................ ................ .32 


I See footnote I, t,,\>1e 21. ·=Significanl at odds of 99: 1. 

~ 
~ 



44 TECHNICAL BULLETIN 970, U. S. DEPT. OF AGRICULTURE 

TABLE 24.-Simple correlat'ion coefficients for the val-ietal (within-station) • 
and environmental (within-variety) effects of jiber and ya1'1t data on 157 
samples 1 b'om the 1945 CI'OP spun by the long-draft J'oving and spinning 
'p1'oceBII into 22s, 86s, and 60s singles carded yarlls 

Cocfficients Coefficients 

! Variates ,
Variates' Environ­ Environ­

varietal,' mental Varictal mentaldifferenct.. differencesdifferences differences 

225 with UHM .......... 0.51' 0.32' I UHM with ML.......... 0.6S' 0.9S· 

22. with ML. .3S' .36' UHM with SA.........". .12 -.12 

22. with SA.. .35' •20 UHM with 1'1... ...... " • .33' -.40 
22s with 1'1 .. .83' •34' UHM with XR. -.22 .60· 
22s wilh X[t. -.62- .06 

ML wilh SA.. -.23' -.2S· 
~6s with UHM. .49· .37· ML with PI -.17 -.35· 
36a with ML. .39· •41' ML with XIL .. -.09 .51· 
368 wilh SA ... .32- .17 
36s with 1'1. .. .83' •36' PI with SA......""..... .38' .06 
36s with XR -.64' • 04 PI with XR................ -.82- -.74' 

60s with UUM........... .54' •46· SA with XR................ -.Sl' .06 

60s with ML................ .4[' .48' 

60s wilh SA ................. .35- .18 

60s with PI. ............... .81' .SO· 

60s with XR................ -.62' .11 


1 The samples represent 24 stalions, th"" gi"ing 133 within-station comparisons for estimating varietal 

etrects. 1'hcfO were 29 strains and varieties or 128 within-variety observations for evuluating environ­
mental innuences. • 


' The identity of the symbols used lor the variates is as lollows: 225,36., and 60s=skein stren:.:,th of 

22.',36., nnd 60s carded yarns, respectively; UHM = Fibrograph upper-hall mean length; ML=Fibro­

graph mean length: SA =surCace urea or Arcalomcter measurement; PI = Pressley index; and XR=X-ray 

angle.


'=Significant ut odds of 99: 1. 

TABLE 25.-Mean measurements fO/o jiber and -ya1'1t }Jl'operties and variances 

for 1JCtl"ie/ltl Wild environllLental comparisons of jibm' and ya1-n data on 157 

slPllples I ]'1'01/1 the 191,5 CI'OP spun blf the long-draft 1'0'ving and spinning 

/II'OCCSS into 2:2s, 36s, and 60s singles cal'ded yarns 


Vuriance 

Variate 1\loun9 
Varietal Environmental 

comparisons comparisons 

Skein strength 01 22s,.., ...... .. It·l.ns pounds. "" .. .. 9,067.6958 9,424.4079 

Skein strength of 3(ls, .......... . fl2.07 pounds........... 3,215.0238 3,138.2165 

Skein strength 01 60s ........... . 31.13 pounds.......... .. 1,180.7247 1,232.4604 

Upper-hall mean length .... .. 1.090 inches .. .. .1411 .5836 

Mean length, ...................... .. .826 inch ......."..................." .... .3290 .8600 

SurCucf! area, .•....... " ............. . 2.94·' square centimeters per milligram.. 3.2991 4.2879 

Pn...ley index." ...... ,," ... .. 6.350 ......................................... . 29.2374 24.5959 

X-my angle" .. 35.60 

... •.................. . 1,004.1045 691.2390 


----- ---" - -"'------'------
I See footnote 1, tublc 2·1. 

• 
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'fABLE 2(i.-Colltribution of fiber IH'operties to shein strenoth as cietermined by 111uiti1Jle correlation studios of varietal and en­

vil·OJlIIII'lItU/. effects of fiber aud yar)l datu on 157 sUIIl1Jles 1 b'om the 191;5 crop spun by the lono-draft 1'ovinU and 8pinning 
pI'oeess illio 22s, 8(js, ami (jOs singlell canlcel yartlll 

Correlation rC<l, tta \I;th co.mlt><! yarM 

• 

En,·irQllib..·~~)tAI compurilWu.sVurietal COlllllarisOll.ll 

F.hcr 21s .J'65____" • 60. 22s I JI.. I 600 
t!j

prOI}t·rtlt~. ::aBel:", , I Bet"" i Beta.. • Bet.. . BelliS /lclliS .I 	 I' '" 
~ 

I Muil'i>It·· . ___•___ Mulull\c ______ Mulhllic Mult.!'I) _ Muil'ple, MulUfllelI.lluum 
corrt.... , corn~ ! corrt.'- corrt.."- corn'" corn.'- > 

V1I1"e I HcllIti\'cjlnti"n Ii vnl •• , HclatiV"lllItiOIl IV I· Helnli,," I.lion V I· Hclati", lauon l Value 1HCluth.ell.uon 1 V lue I Helati". laUOII Zl cffect \'nl11c t C effect \'alut~ U 116 effect \'alue n 11C ciTl'Cl \'alue I cfTt.ocl vulue a effect value ~ ____~__,_____._____,--..-,-- ..------. - ~-l·----------- rn 
I'er«n( "tI:e,~ Pact,t' Percent 1.. I1Perctlll 

, 0.13 10 -0.17 7 .. ,. -0.0, J 0.05 ;! 52.60' 31 
7 .14' 10 .25' 11 .25' 12 .2(,' z18 .23' 18 .bS' 29 ,.M' 32 

lJ 
63 .14' 56 .is' 35 ,.7(,' I J8 52.14' 38 

.30' 16
7 	 0.88 .08 6 0.87 .39' t7 0.72 .28' 1 14 · .. ·0.75 0.78 ~ 

.62 "tI"ir .78 .14. "ii" .76.00 0 .,2 .(16 1' 4041 ......... . .57 .IS..'\·......· 11 
21 .2r 20 ~62' 42 .6r .38' 36 ~ 

I~ '. g .14' 12 .JI' 21 .28' ..\0' 19
J7 I·" .56' 34

/I .S8 .." 65 ·.S8· .(,7' 57 .87 .54' 	 37 .W .$8' I .74 	 ,76 !.54 	 .56/(2 	 . ".. .77 .77 ...... "" .76 .41 i I 
t. l'I"r Imlf lIleun .27' 26 .24' 24 ..to' 29 .;;S' ~2 ! ,WI .ir H t;; 

.. 21' 14 .21' IS rn 
1'"",,1,,)· ind,·, 7" 70 •• , 7S (n' I' 51' 'I .(~J' 41 .5;' .18
!'iudm't' an,':l .O-I·J ".,.. ..()1 1 .n(,.s ~2.~· 17 H\ 
•• • - .~... ,... ., '" ' • • II' j~J .........".".. .., .. I· 


/I m_ M ~ ~ 
 .il) I .14 o 
'OJ.49 ...., .. I .54

/(2 	 ......"..... .i5 .. , ....... .75 .14 .41 
 ~75-;'~'
~h'jltl Il'ngth .29' 25 .29' 2(, .3,;' 28 .flr 42 l .1,9'\ 44 H C':l 
Rurrace,\rca ,14' 12 .11 9 ...... .17' 14 .31' 21 :. '9' 19 .32' 20 
P,,,,,-.I,,y 11111," .il' 63 ......... .... .14' 65 ........ .(,9' 58 .54' 37 . I :58' 37 .54' 34 ~ 

.7ti >-lj;, 	 .Si .88 .87 .62 .7.' 
.54 I .58 o 

l') ler half n,.." I '7' ··....·..·;,7 .76.;., ......,.....77 ,............. .75 ! 	 Z
.41 
I I I . I . I .- - ._4 _4 ........... ,.... .30 30 ........ 	 I 
 .1' 
'r"""lcy1111 rx .14' 73 ............... .76' 76 ................ .71' 70 ...... 	 '. 


/I .87 ........ .86 .86 .... 1. ." ..:, .::~::::: ::::::~~::.,." 
~I /~ I .75 ...... .75 .73 ..... . ... '" ..... ,. I

.62- 52 .()7- 56'I "a"l C'!KI , ............ ..... .......... ................ .55' 51 ....... 
Jrt~" ('y Ul(Iex.... .54' 49 , .. Sj- 48 .53' 44 

j~ .......... 	 1..'..... .62 j' \ 
 ..• 
. ::::::: •.____ . ..'8 .. ."........... 1 .46 1......._......1..._._......1 .~x 

~ 
01I Ht..... fuotnutr It tubla 2·1. '=Sigllificall! at odds of 99: 1. 
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TABLE 27.-Simple corl'clation cocfficients jar the ·varietal (within-station) • 
alld env'irollllwntal (withi1t-l'ariety) effeGts of fiber aud yet)"n data on 57 
sCllnplcs I from the 1945-.HJ C)'ops, spun by the 10ltu-ell'aft l'ovillU cwcl spin­
ntnu l)'I'ocess into (jOs, 80s, and 100s singles combed yarns

I CoetlicienlsCoelllcients 
Variates IVurlate. J 

Varietal I Environ­


durer"nce. ! dirr'~r~~:~es 1\ 


0.07 UH~r with !IlL...... ! 0.71' 0.91'~g: :l~~ ~IL~(,:::::':::::: O:~~: ;1' .05 UliM with SA .......... .. .11 -.30 
60" with SA, .... ,., .... ", .2U .54' VB!\! with PL......... .. .25 -.:!8 

60. wHh Pl .... "........... .61' .5~· 


!IlL with SA .............. .. -.21 -.39 

SOS with UHM............ ..67 : 'I' .11 !IlL ~;th PL.............. . .22 -.21 

80" with ML.............. . 57 ,27•

80H with SA,,, ....tii.......... .32- •0·1 f 1'1 with SA ................. . .14 .25 

80. with PL... ' .... ,,"" .51' t .48' 

100" with U 1l~1.......... .63' .08 .. 

LUO. w,lh .\11, "........ :50' I .02 il 

100. with SA. , ""'" .30 ! .50' I' 


_10_0,,_,_~_·i_tl_,_1'_1,______~_____A_4_·~I______.4_1_·_:~I______________~________~________ 


l The samples represent t9 stations, thus gh·fng 38 within-station observations Cor pstimating vari~tnl 
efft.oct.'1. There wert.! !ll vtlri(llit~, leaving 26 wilhin-vari*~ty ob~ervation9 Cor u\'uluuting environmental 
intluenel". 

''Ph., identity or the symbols used (or tlw vuriull'S is as rollt1ws: 60s, 80s, and 100s=.kcin .trength of 
So". 80s, and 100" combed yarns, rl"l'e~·ti\,f·ly; Ulll\1= Fibrogruph upper-haIr mean h,"~th; ML=Fibro­
graph mean length; SA =~urCace urea or An'alonwtcr nwasun.'ment; and PI == Prl'ssley index. • 

'=Signiticllllt at odds oC 99: I. 

TABLE. 28.--.llclIl/ /1leaSW'ClIlents jar libel' emel yarn 1l1'opel'fies CllId1!aricwccs 
JOI' ('co';c/ul Clnd tll!l'il'OIlIlH'lt/al t'oI/lJlarisol1.~ of fiber lIud Yllrn datn on 57 
sllmples' froln tlte 191;5-4(j crops, s}Jltn by the lonu-drllft rovinu and spin­
niny proccss in/a (jOs, 80s, anci 10Us sillyles combed yarlls 

i Variance 

Variute Mean. --\'-a-ri-e-(:-II -- ; Environmental 
comparisons comparisonsI

Skein strength oC 60. ..' .IS.18 pound.... ............... ".',1 4,11.5102 602.9527 
Skein strength of 80s _.: 3:.!~77 pounds .~. .. ..... t 223 . .[409 255.0778 
Skdll strength of ItlO.. ..; ~·1.99 pound. . .... .. 1401.7619 192.2887 
UI!per-haIC mean I(>n.:th ",.\ 1.351 im'hl's .. . .1612 .12lll 
.\\ean lellKth ". 1.036 inoh,"" .. .3054 .3373 
Sur(ac:c urea . , ........ ".. 3.260 square ccntimett·rs per milligram.. 1.7212 1.1·102 
Prl'SSlcy Index .._._................. 7.926 ........... ' ... " .. ",....... .. . 9.0891 8.7583 

t See footnote I, table 27. 

• 
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'PABLE 29.-Cont7·ibution of fiber properties to skei1t strength as determined by multiple con'elation studies of variet.al and en­

t·jnl1l'll1C1Ital effects of fiber and yal-n data on 57 sa1ll}Jles l/l'om the 1945-46 C/'ops, splm by the long-draft "ovillg and spinning 
]JrOCClI8illto 6011, 80s, and laOs singles combed ya.,ns 

Correlation relUlts ..ith comLcd yarlUl 

I Vanew! comparisons gm;ronmentuJ comp:.l.risons "'J 
riher @ 

tAl SO; 100; 600; SO; 100; tzlIJropcrtH.'d, 
H"t:uil ~ . -"'B~t:'s !.. --ii::;;':'- .---:- Betas I' BNruf . Bet.. I .II, "lid II' . .. .......j. ,1111111'1". ___... .. ,,~_, Mu.t.pl" ........ ___: )Iulliple MulUple MultIple ___'_j.)IUIlJllle " 
>t t ~ cor(L'-- I ' CHrrc- t • corn..... I corre- I corre- t corre- Z 

f VlIlue ;. Holati,,": latioll ! Valu' Helam": latioll Value: Helath-c' lallon V I I Relative! lation V lu nelalh'f I.tion V lu . Hclath'" 1st jon ~ 
: j eiTl"Cl ! \'alue c, effect ~ value I efTl'et 'value a ue } effccl \'Blue a e t ciTt."Ct value u e I effect t \'uluc 

rn ,---- -~-:----I~-~- ----:-~-.-.-~~--- ~-- --- - .. ~--. --------- --- ------,-- ­ "'0 

! I'ercent ' I'm<nt Il'm<1I1 '. i l'tTWII I •I'ftC<1I1 jl'trct/lt Zr lifter half IIU...·,.Ul 0.24 19 ' 0.30 24 0.21 I' 1i " -0.13' 10... 0.35. 25 0.39 29 
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I s..'C footnote 1. lahle n. '=Significant at odds of 99: 1. o 
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