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SUMMARY

Studies were carried ount on samples of 16 varieties of cotion
grown in 8 replicates at 11 to 14 locations for a 3-year peried. The
design of the study provided an opportunity for testing the relative
effect of variety, location, and seasen, and the interactions of these
main effects on each of the variables, the oil and the protein con-
tent of eottonseed, and the amount of fuzz on the seed.

Comparatively wide differences were identified in each year
among lecational means and varietal averages for each of the three
variables. The order of varieties was found to be relatively con-
sistent from year to year in average percentage of oil, protein,
and fuzz, The order or rank of station averages, however, varied
widely among years, indicating that levels of oil, protein, and

* Spbmitted for publication Jatuary 1545,  Field semples uged for oil. protein, and fuzx
determinations were obtained theough the asslstence of varions division and egrieulteral
experiment Btation workers, and the contributions of the following from the agricultural
experiment station of the Stales named mre gratefully acknowledged: 3. B, Dick and H. B.
Tisdnle, Alnbame; Martin MNelson ond L. S. Bennett, Arkanses; wW. W, Ballard and R. P.
Bledsce, Georgin; H. B, Brown and J, R, Cotton, Louisianp; J, W. Neely and H. C.
McNamarn, Delta Branch Statlon, Mississlppi: P. H. Kime npd R, H. Tiliey, North Carolina;
L. L. Ligon. Oklahoma: W, H. Jenkins nand E, E. Hnll, South Crrolina; N. I, Hancock and
B. P. Hazlewood, Tennessso; . T. Killough and G. T. McNess, Texae; and D. L. Jones,
Yubstation No. B, of the Texas statlon; and of tha following from U. 8. Cottan Fieid Statfons:
D. M. Simpson, Knoxville, Tenn.: and B. ©, McNamara and D. . Hooton, Groenville, Tex,

Chemlen] snalyses were mnde upder the supervision of D, 8, Sturkie, st the Alabome
Agtiegltore! Experunent Station, .

.Fibar laboratory dotorminations were made through cooperative arrangements in fiber
Inboratories of what ia now the Restareh and Testing Division of the -Cotton and . Fiber
Branck, Ofiee of Marketing Services, U. S. Depgrtment of Agricuiture, R, W. Webb,
C. M. Conred, ®¥nd Bnoch Karrer, of thal organizallon., were responsible for the'leadership
and supervision of the boratory work.
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fuzz, as affected by ecological factors, depend rather largely on
the weather conditions prevailing at the place of growth and com-
paratively little on the soil series or type represented.

In both oil and protein percentage, the effect of locations was
numerically larger and, with the exception of percentage of oil in
1935, significantly greater than the effect of varvieties. In per-
centage of fuzz, the relative contributions for varieties and loca-
tions were of similar order, In all three variables, the effects of
varieties were much greater than the interactions of varieties by
locations or seasons, indieating that chemical composition and
amount of fuzz arve basieally varietal characteristics and that the
order of varieties tends to be consistent when the same group is
grown over a wide range of environmental conditions. Consequently
it iz clear that oil, protein, and fuzz are all deperndent on genetic
constitution and that a consideration of these variables in the
breeding program should result in the isolation of lines superior
in any one or all of the characteristics,

A comparison of oil and protein data shows rather clearly that
these characteristics are substantially independent as far as
genebic constitution is concerned, but that they are negatively
associated when the effects of environment are considered.

Studies on fiher properties were made on samples from 16
varieties grown at 14 locations for 1 year.

Length of fiber is largely dependent on the genetic constitution
of varieties, although the effect of growth conditions may mate-
rially modify the general length in all varieties.

Tensile strength is dependent largely on weather conditions.
Important varietal differences in strength were identified and these
tend to be consistent over a wide ranige of environmental condi-
tions. It follows that comparative tensile strength is dependent
basically on the genetic constitution of varieties, but that genetic
potentialities may be modified greatly by environment.

In weight per inch of fiber, varietal differences were found to
be the most important factor, although in some cases growth
conditions had rather important effects.

The percentage of immature fibers was found to depend largely
on growth conditions, although varietal differences were identified.

Coefficients of variability for the various fiher properties were
found fo be less efficient measures of varietal or environmental
differentiation than the respective nroperties.

Tu all the fiber properties studied it is clearly evident that the
genetic constitution of varieties is the most important controllable
factor. Consequently, fiber characteristics should be carefully
exantined in any breeding program, so that those that contribute
to the quality of the manufactured product may be associated with
desirable vield factors in the development of new strains and
varteties, ' '

" Environmental factors are important in the development of all
fiber properties, but with the exception of moisture supply .in the
irrigated part of the Cotton Beit, weather conditions are largely
tortuitous...Consequently, it,is important, that the variation due
to ‘environnient be evaluated ih any comprehensive study znd that
these effects be removed from estimates of varietal differences.
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MEED FOR COTTON VARIETY STUDIES

Cottonseed provides an important part of our national supply of
edible oils and fats, and after the war demands created an acute
shortage of both, information on varietal differences and the
effects of environmental conditions became of critical value to those
concerned with cotton production and cottonseed processing, as
well as of importance to those responsible for allocating available
supplies to consumers. .

As a part of the regional cotton variety study conducted in
cooperation with State agricultural experiment stations by the
Division of Cotton and Other Fiber Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, a study was
made on the oil and pretein content of cottonseed from representa-
tive varieties grown under s wide range of environmental condi-
tions. The general scope of the study ineluded a measurement of
agroneniic and gin data variables, fiber properties, and spinning
performance on varieties grown in the main Cotton Belt to deter-
mine the relative imporfance of varietal differsuces, ecologieal
factors, and interactions.

A general report on the whole study is being prepared for
publication, but since data on oil, protein, linters, and fiber prop-
erties is urgently needed, a summary of results on these variables
is being presented in advance of the general report.

RESULTS OF PREVIOUS INVESTIGATIONS

Previous investigators have reported the range in oil and protein content
of cottonseed in breeding material, varietal studies, and commercial samplea
at various locations. Ware (£}, in summarizing the results of continuous
selection in Arkansas for oil and protein content of cottonseed, reported an
averago difference of 4.8 percent between the high-oil and low-eil groups, An
average difference of 3.7 percent was found betwoen the groups of plants
selected continuously for high and low protein. Seléction for a high or low
level of either oil or protein resulted in an oppesite response for the other
variable, indicaling a negative association of il and protein percentage.
Brown and Anders {7) found differences exceeding 12 gallons of oil per
ton (4.8 percent) among varieties grown at State College, Miss,, and Rast
(7) found differences greater than 16 gallens per ton (6.4 percent) smong
varicties grown in Georgia.

Creswell and Bidwell {2), in a summary of results from a large number
vf analyses made by company and eommereial ehemists, reported the range
of State averages for 3 successive years as 202 to 337, 285 to 330, and 287
to 319 pounds of oil pev ton (LLG0 to 16.85, 14.25 to 16.50, and 13.35 to 15.95
pereent), indicating differences between seasons and among States, but the
variation is difficult to interpret, as it represents a composite of varietal and
ecological fuctors. Comparable ranges in wyiceld of cotlonseed meal were
found between seasonal and State averages.

Studics by Meloy (¢) showed a progressive decline in percentage of oil
through the picking and ginning seasen in six Texas counties for 1942-43.
No consistent trends in protein were identified in the same samples. In
ancther study, Meloy?® reported rother wide wvariations in bLoth oil and
protein percentages in samples of coltonseed from a single county and
pointed out that cil and protein are not always related in an inverse ratio.

Sievers and Lowman' concluded after an extensive study that percentage
of oil in the seed depends on two factors: (1) Percentage of meats in the

2 Plgures in parentheses refer lo Literpture Clbed, 1o 41,
sMevor, (i, 5 THE REFFIT OF WEATHER ON TIIE RELATIVF DEVELOFMEXT OF 0! AX0D FROTEIXN
in corronsrep, Natl. Cottonseed Prod. Assoc., Hot Springs, Ark. 3 pp. 1941, [Processed.]
Sievees. A Fooamd Lowsiax, 3. 5. A $TUBY 0F COTTONSRED WITI REFERUNCE TO VARIETAL
VIAKALCERISTILS AND FUURCES oF pronveTion., UM B, Dept. Agr. 12 pp. 1932, [Processed.]
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seed and {2) percentage of oil in the nieats. Some varicties were found to
contain meats with a higher oil content than others, and this characteristic
appeared to have no relation to geographie source, No definite conclusions
were drawn concerning ammonia centent of the seed.

Garner, Allard, and Foubert {4}, in studies on samples grown in Georgia
and South Carelina, found small differences in percentage of oil among
varieties but greater differences amonyg locations and seasons.

Hancock (5), in the analysis of data from four varieties grown for 3
vears i three locations in Tennessee, found the order of factors contribuling
to oil content to be location, variety, and season, while for nitrogen content
the order was loeation, season, and variety. The variance for seasons X
loeations was considerably greater than that of other interaefions for bcth
nitrogen and ocil.

Tharp (8) found an increase in oil percentage in cotionseed grown on
soils in which potash was deficient and called aitention to the importance of
varietal choice and proper fertilizer application fs a means of increasing
total oil production, )

Samples used in the foregoing studies were not generally the same with
respect to varieties, locations, and seasons of growth, and conseguently the
?at? could not be examined readily for interrelation of varictal and ecological

actors,

Laboratory measurements of fiber properties were made on lint samples
from the majority of locations in 1985. These data offer substantial evidence
on the effect of location of growth on various fiber properiies and are of
particular interest at a time when special fiber quality is of importance.

EXPERIMENTAL PROCEDURE

In 2 pilot study, chemical analyses were made on seed from Moth 4- and
5-loclk 100-boli samples from 2 locations. Varietal means for oil, protein,
and fuzz were substantially the same for the 2 kinds of samples; conse-
quently, in the rest of the study analyses were made on seed from 4-lock-boli
samples enly. The following data, unless otherwise indicated, were taken
from the 4-lock 100-boll samples. 0il, protein, and fuzz determinations
were made through ccoperative arrangements with the Alabama Agricultural
Experiment Station, under the supervision of D. G. Sturkie, using the
following methods of procedure,

In determining the percentage of fuze, the seed was dried in the oven
at 110° ¢, for 4% hours, cooled to room temperature, weighed, delinted
with sulfuric acid, washed free of acid, heated agoin in an oven at 110°
for 4% hours, atlowsd to cool again to room temperature, and reweighed.
The loss in weight was expressed as the percentage of fuzz, using weight
of oven-dried delinted sced as the basis for calculations,

The percentage of ci! was determined by running the sced through a
coffee mill, first grinding the sample coarsely, and then regrinding it fine.
Two gm. of the fine sample were weighed and transferred to a warm mortar,
4 ece. of halowax and 1 te 2 gm. of fine sand added, and the mixture ground
with a pestle for 2 minutes and passed through folded filter paper, the
filtrate being eaught in a test tube. The filirate was allowed to come to reom
temperature, and 2 drops were placed on the lower prism of the refractometer.
The sample was allowed to stand for 10 minotes with temperatore constant
as 30° C. The refractometer reading was then iaken, and from this reading
the percentage of oll was determined by use of a standard conversion table.

In determining nitrogen, samples of the pround secd as obtained for
percentage of ¢il were weighed and nifrogen determined by the standard
Kjeldahl method, then converted to protein basis by the ordinary conversion
factor. All determinations were made on a moisture-free basis.

Preliminary to the oil and protein analyses, seeds were delinted with
sulfuric acid, and this provided opportunity for determining the percentage
of fuzz, or linters, on the seed. The effects of variety, location, and season
on these thres variables are summarized in the present report.

Data for each variable were treated by the analysis-of-variance method of
Tisher {3}, in order to separate total variabilily into ifs componentis and to
test the significance of variety, location, and seasen, and their interactiors
on each of the variables.
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EXPERIMENTAL RESULTS

PERCENTAGE oF Q1L

The varietal means and rank for percentage of oil, as determined
from 4-lock-boll samples in the 1935 regional cotton variety study,
are shown in table 1. Chemical analyses were not made on sam-
ples from Prattville, Ala., and Experiment, Ga., because a neces-
sary change in location of these two tests in the succeeding years
prevented comparisons between seasons on the same blocks of
land, The test at Brazos Valley, Tex., was conducted ¢nly in 1937,
The location means ranged from 24.21 to 20.93 percent of oil for
North Carolina and Jackson, Tenn., respectively. "he range in
varietal means at all locations was from 23.37 to £0.04 percent.
The range of 8.33 percent for oil, when considered in conmection
with the requirement for significance, 0.31, shows that many
significant differences were established among varieties inciuded
in the study.

A comparison of the varietal rank at all locatiors with the rank
at individual locations shows a general téndency for agreement,
but certain departures indicate a differential response of varieties
to locations.

From the 1936 study, the varietal means and rank for percent-
age of oil are summarized by locations in the second section -of
table 1. A comparison of the mean of all locations for 1986 with
that for 1935 shows that the average percentage of oil was closely
equivalent in the 2 years. The range in leecation means for 1236,
25.42 to 17.55, for North Carolina and Oklahoma, respectively, was
considerably greater than in the preceding year. This greater
range is due both to a higher maximum and to a lower minimum
than in 1835. The lowest location mean in 1936 was recorded in
Oklahoma, where severe drought conditions prevailed, and this
indicates that severe water stress may lead to a marked reduction
in oil content. Locations that were rather dry in 1936 were usually
low in oil content, but the data are not entirely consistent in this
respect, particularly in the case of the two Arkansas tests, which
were conducted on different soil types located less than 5 miles
apart. On delta land an increase was obtained for 1936 over 1935,
while a decrease was found on upland soil; this indicates that
quantity of rainfall alone is not the determining factor, but that
certain soil characteristics, as water-holding capacity, may play an
important part.

The varietal averages for all locations ranged from 23.35 to
20,02, which agrees closely with the comparable range in the
preceding year. A comparison of the varietal rank at all locations
for the 2 years 1935 and 1936 shows a close agreement, indicating
that varietal characteristics in oil content are likely to be consist-
ent from season to season. A comparison of the varietal rank at
all locations with the corresponding rank at the individual loca-
tions indicates a general tendency for agreement, particularly in
varieties outstandingly high or low in oil content.

From the 1937 study the varietal means and ranks for percent-
age of oil are summarized in the third section of table 1. The
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TaBLE 1.—Varietal means and rank for percentage of oil, as determined
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range in varietal averages at all locations for 1937 was 8.28 percent
for oil, and this is remarkably consistent with the varietal ranges
in preceding years, 3.33 each. Comparisons of varietal rank show
only minor changes from year to year. These findings indicate
that oil content of cottonseed is fundamentally a varietal char-
acteristic and tends to be reasonably consistent from piace to place
in the same or different seasons.

The range in station averages for 1937 was 10.56 percent for
oil, which exceeds considerably the comparable ranges in preceding
years, 8.28 and 7.87 percent, The rank of stations is not consistent
from year to year, indicating that modifications in percentage of
oil are dependent to a greater extent on local weather conditions
than on seil-type differences.

A summary of the analysis of variance by individual locations for
percentage of oi! in cottonseed in 1935, 1936, and 1937, is shown in
table 2. Comparisons of the mean square for varieties with mean
square for error in each of the 41 experiments show that highly
significant contributions to variation were found for varieties at
each location in each year. This consistent significance for varie-
ties indicates that varietal differences in oil content exist and are
highly significant, Consequently, these data provide conclusive
evidence that oil content for varieties is primarily dependent on
the genetic constitution of those varieties.

Relative differences among varieties are considerably more clear-
cut at certain locations than at others. Such differences in dis-
tinction may be due to either or bhoth of two factors: (1) The
relative difference among varieties is greater at some locations
than at others; and (2), residunal variance or error is not equal at
all places. For example, comparison shows that an unusual degrce
of uncontrolled variability existed at Florence, 8. C., and Green-
ville, Tex,, in 1935. At Florence, no abnormality in plant growth
could be detected, hut at Greenville, a rather unusual fruiting
situation occurred, only a comparatively few Dolls being set on
well-developed plants, indicating that a nutritional unbalance may
have contributed somewhat to the variability of the experiment.

Error variance was comparatively high in 1936 at Alabama,
Arkansas (upland), Georgia, Jackson and Knoxville, Tenn., and
College Station, Tex. It appears to be reasonably independent of
the importance of other contributors to variance and not closely
associated with any characteristic plant development. Error vari-
ance was generally larger in 1937 than in the preceding years and
no adaquate explanation for this increase is available, but it mayv
have been caused by a grealer heterogeneity among individual
plots due to the unusunally high yield resulting from the setting
of bolls over a period longer than normal. As a consequence, wider
differences in temperature probably prevailed during the develop-
mental period of the seed in 1937 and may have been reflected
in the experimental error.

The variance for series and ranges differed greatly among sta-
tions within any vear, and also among years at certain stations,
indicating that difTerences in oil content were due to varying plant
response to seil differences within the experimental block or to the
relation of these soil differences to the weather pattern in succes-
give years.

-

[
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TaBLE 2—Summery of megn squares for analysis of variance on percentage
of oil from 4-lock-boll samples

bean aquares
Year and locatlon -
Total | Varietias | Beries | Ranges | Frror
1835
Arkansay, Marianua:
elin 1025 10.058 1,689 0,204 0.400
Upland 1160 6,360 AT 413 462
i Baton fouge 1.230 5432 3,681 640 452
Mississinpi, Ytoneville.., L3¢ 6.877 4.388 1.134 &37
Morth Caroliva, Statesville 1,225 5,128 1.625 L0 581
oma, Btillwater ¢ 1845 6755 0,73 B18
South Catolina, Florence 2.158 6.550 7608 1308 1391
Teaneasen:
Jackuon, 2418 13.80H; 31593 1563 047
Kuoxyitle - 1735 §.563 5.042 513 501
exna;
College Station 2320 12020 4,450 27 15
Greenville 1.778 a1l 4006 A0 1131
Lubbo 18397 £.51¢ LB 53 L399
. 1938
Alah Praitvilln, 2353 8543 5,144 2420 1480
Ark .n:aas, Marisnna:
Loitn 2648 11,202 1,853 1.123 A7
" pland - 2374 7.311 2710 3417 1.620
Grorgin, Butler, 3.038 Y8l 10.206 2.040 1.506
I  Maton Rouge, 15681 it 1.363 1105 A7%
M'wissipp:, Staneville__ 2,55 7.8M 1778 067 i1
North Carolina, Stutesvitho 1.051 A.341 1647 1,159 pr ]
Oklshora, Brillwater ! 3,328 18,843 5,275 82
South Carofina, Florence 1.848 7.38¢ 4,983 857 838
Tettvasge:
Jackson, a7 8.851 £.280 1734 2255
Kouzvitle 2,726 11052 4.282 1.8006 1.263
Tezni:
College Station —_ 3.615 14,362 4.700 5478 .47
Greenvills, | 2305 | 12.623 A58 518 LI
Lubbavk 1603 6,702 2768 2540 632
) 1937
Alab Prattvitio 245G 0,728 9.480 2,603 1351
Arkaneay, Marianno:
Lelta 2,001 4.517 3.180 1408 1.296
Upland “ 4,234 0.21% 2050 15428 2748
Greorgia, Brporiwent 404 10478 4.613 ERTI 1.55§
Louisi Fatan Houge 2,094 530 4,687 431 1484
Misbarippi, S1onevile e v - 0 | 2380 6307 | 12083 1,408 1,323
North Curalit, Statvavilic 3.702 f v piid 5,203 2607 2.800
Oklahoma, Stillwater ! 2.560 13468 5433 ORI S 5 b ]
South Cardling, Mlotence £.04% 1245 0,747 178D 2.7ul
Tetinedsee:
Jarksun . 3.738 10,51 7088 5445 2352
Huoxzville. 2,635 .43 1G.864 1.210 1044
Texaa:
Callege Stalion 2550 11.348 4,288 60 1215
Greenville 2.354 L1650 1446 57 LI}
Lutrbwch 22]2 7.20% 5219 4 §.nT
Brazos Vailey 3.517 .048 2.587 40 LI4Y
Degrecs of freed 127 15 ? 7 ]
Lo 127 15 H 185

! Experiment planted in § randomized blocks.

Analysis of variance for combined data from 11 locations in
1835, 13 in 1938, and 14 in 1937 is shown in table 3. In each year
loeation is, numerically, the most important contributor and vari-
ety ranks second. In this and similar tables, no asterisks are used
in the mean square column to indicate significance of the several
variances or contributors fo variance over error, for the reasen.
that main effects—interactions and restrictions—usually exceed
odds of 99 to 1 when tested against error. When all contribufors
are significantly greater than error, interpretation depends en the
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relative size of contributors and the significance of differences
between main effects or between main effects and interactions.
In the columns showing significant comparisons, £ tests between
various eontributors to variance at odds of 99 to 1 are indicated
by brackets, the ends of which show the pair of contributors
tested. The absence of a bracket indicates a lack of significance
hetween contributors or lack of interpretative interest in the com-
parisons, In 1936 and 1937 the variance for locations significantly
exceeded that for varieties, as indicated by brackets in the signifi-
cant-comparisons columns, table 3. In 1985 locations numerically
exceeded varieties but did not reach significance.

Roth main effects, varvieties and locations, were significantly
greater than varieties X locations, although interaction was sig-
nifieantly greater than error. These data therefore indicate that
modification in oil conteni between locations within single years
may be greater than differences among varieties. Highly important
varietal differences in oil content were established, and these
differences significantly exceed gifferential response of varieties to
growth conditions prevailing at the various locations.

The contributions o variance for series within loeations and
ranges within lovations significantly exceed error and are on the
average about equal to interaction. This indicates that environ-
mental factors within the experimental blocks were sufficiently
great to cause significant modifications in the oil content.

Tn general, the combined analyses for the 3 years are similar.
The most noticeable comparative feature is that the variance for
locations increased materially from 1935 to 1936, and even move
from 1936 to 1037, The contribution for varieties increases in a
paraliel manner but to a lesser extent. Varvieties X jocations is low
in comparison with main effects and tends to be consistent with
an increase following the same pattern as varieties and locations.
Total variance and olher contributors likewise follow the same’
sequence of increase in the 3 years.

TaBLE 3.—Analysis of variance of the percentdge of ail from 4-toek-boll
samples

1335 : 1938 197

Sigmifi- | Tegrees Bignifi- | Dogrees Hignifi-

o Mean Aenng com-| ol Meat feapt eum- { Mean  eant vom-
frevdom | MIBME Toariagna 1t frecdom §OBHITO | narfaane d BRIAT0 3 parisonn !

Source of yariation | Dugreca

Varietien e v 13 Bh1% 15 TG 9,89

15 10,85
Locationi . . .. 16570 1w ook B 5] nzead =
Yaricties X ] : ]
locations—,, . 308 ! L8 am .
Seriee within i t i

ocationd .. .. WO upe A 1) O 1t
Rargen within | ;
LA T S— LI s 01 S |
™ ] | -

Y - H 1,774 1,20

}

558 fom e ool 1300

i
i

Totsl. .. ; MR I 280 { ... . REG
: I

I-In thae colimmns showing slgnifiennt compurizons, F tesis Hatween varfous contributors ¢
vardnnce ot odds of 99:1 are !ndleated by brackets, the ends of which show the palr of
contributora testod, ‘T'he obsence of o bracket indicates z leck of gignificonece  between
cqntriintors or lock of indervsl-in the comimison. - - -

aven e T
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The analysis for separate years indicates that growth conditions
as represented by locations is the most important factor in defer-
mining the oil content of cottonseed. Despite the dominant contri-
bution for locations, the high mean square for varieties definitely
establishes characteristic and reasonably stable differences among
the varieties studied. Varietal differences are reascnably eonsisi-
ent at all places of growth, and this may be interpreted as estab-
lishing the fact that oil content of seed is primarily and funda-
mentally determined by the genetic constitution of the variety. It
therefore seems logical that, in the development of new varieties
of cotton, attention be given to the oil content of seed in order
that high oil content be added to the other desirable characteristics
of varieties.

An analysis of variance for the combined data from 11 loecations
and 8 yvears for percentage of oil is shown in table 4. Tt is evident
from this analysis that environment, as represented by locations
and locations X seasons, is the most important factor in medifying
oil content. Despite the dominant effect of environmental factors,
these_data offer clear evidence that percentage of oil is-fundamen-
tally dependent on genetic constitution. Interactions of varieties
with locations, seasons, or both, are decidedly secondary in impor-
tance o general varietal difterences. These findings indicate that
selection for oll content in breeding should be effective and that
varieties fend to maintain a consistent rank in oil percentage when
grown under a wide range of conditions.

The signifiecance of detailed comparisons between main effects,
between main effects and interactions, and between first and second
order interactions is indicated by the presence or absence of
brazkets in the column headed *“Significant comparisons.” The ends
of the brackets indicate the contribufors being comapared. The
presence of a bracket shows that the /# value found for the ratio
of that pair of mean squares exceeded that required for significance

TaBny 4 —Analysis of variunes of dele from 11 locations for the percenlage
ef oil fram f-lock-boll samples, 1985-87

#
{degroen Sy — -,
Suurce of varialion W of Mean Higuifienst
freedum | Bouared #kre . Tesyuired vomparisons 1
Fowed | qida gire )

Varobiod oo v o ma s 1% PAIRTAN 105.8) 184.53 2,08
VT 1.0 AU 190 13,430.01 138008 | 11200 2.34
5 — e 2 90640 4500 7 a1 .42
Varieties ¢ localionn . 15 1047 3.2 70 148
Varietios X B0080R Y. wmimee s ki) 8207 3.0 200 3
Lotations W seatoiel . o o ] $047.04 33249 Y50 LED
Yarjetion 3 loeations

g 1T, T T I [ R 235 1.50 123
Series within lacationg .| 77 57810 TA2 632 1.
Senaonn X seriee within

Loeations ... weeegraieeees | 154 48807 L8 267 {ai8
Hanges within focations ..., ..o 3T 20504 Lol 2% 144
Sensons X raoges within

focationa 154 30.40 1.56 13l 0 T PO
|27 R S 51 3.5’?3.“ 1.4

1 DU [ I3 2070541 R -

t The enda of the broekets Indlente the vurinnees belug compared. The presence of r bracket
shows that the F value lound for the mean squnres exceeded thnt requlred for sigelficonce at
odds of 99:1. Abscnce of u hrneket for nny two variuncesz indieates that the regpectlve tnean
snuitred ure not aignifieuntly different or that the vomparivon la not of Interprelive intorest,
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TABLE B.—~Varielal means and rank for percentuge of protein, nx determined

Lovation

Year and varicly Marionua. Ark. .
P Experls Liaktonr
!h‘%:uﬂ' ment, Ravge,

Dalta Upland Ga. ]

1936 Runk] Pet, | Rank | Pet. | Rank] Pet. | Rank
r\cuia L0 - 26 b 1 Yl | 90,05
nraq 17 I -1 1 11 E 2102
Cievrlan:l {W) 9| 4042
Cook 012 - 11 . 19.67
Delles ¢ 1
Deltupi n
Dixie Trivmph 750 15
Frrm Nobied 1
FTadf aeud EEulE,
Mexfean Rig lioh
0“““;‘

[k 1--1 =)

2088,

Shurtex 810
Staneville 5
Triumph 44
Wilds 5

Avernge, all warictien,
Dilfereee req., odda it

-

DL =] OICAER -

fam
I e e O L ED

™

[ TR =L g

1%2¢
Acals (ROEEE) s rimsenmens | 24,46
Arkaasal 17.. e 23544
Clavelned (o | 23800
Coak 812,

. NRRR———— o X

24.5{
2410
o142
2302

24.90 24,24
2/aGE R |24.24
4.2 23.57
20,76 25,75

2708 25.95
25.34

24,32

-
LSOO ED ~y

Dl e crren et cirnnnas]
I\ 1} -

B mmeew
mee3

Dixie Trionph 250 m ) 2 ¥
LT P p— I 2

Bl mnd Hadl oo
Mrslilcan i Bollimvimens] 2

Liowdon 2039

Bartet S e e
Sl.om.\':tle 5 I
Triwmph $u e i e

Wilds SRR -

Avernge, nIl varictios .. S 5 ] IO
Diffecenice reqg.,odda09: 1| Ld4]. 1.39) e

fdemen]  CadeDhes S LAON

——
O en e GRS D

com Dt

=l =1 -l
=

21,52

=

1937
Acda (Ragerhe-. oee -
Arkonans 1T s e
ol 1 {Wiu..
Cook T2 e coroamimceena o

1 L P
[REITEY 1T O ———
Dixie Frivmph 759......
Farm Rebiel o oen .

Half snd Ualdf,...
Mexican Dig Bal

B ersrsonris cronmnsrcmsmamstanian =1

{
Rowden 2048

[{EEEYE N 1 I———
Stgnc\'il.lu‘i,_.w... rrameresmponrt ] SHEE

Triump
LT T — N

Eelan Bl — I~ B
s wm
D AL EINED

.

Average, ol varictien....
Differania required,
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from moisture-free acid-delinted cottonseed, 12 to 15 locations, 1935-87

Locatian—Continued

Varictal
L X average,
Stillwater, | Flarence, | Jackson, | Knosville, cf‘“!’ﬂe Crecnville, | Lubbock, gm’-“}‘ sl lacatians
Okla, 2.0, Tenn. Teun. Statiun, Tex. Tex. nltey,
Tux. Tex,

Pel. | Rank) Pel. | Rank| Pel, | Bank} Pel. | Ronk| Pef. | Rank| Pel. | Rankj Pet, | Runk! Pel. | Rank| Pel, | Rank
G 1Y | 2502 T o I A ) 2 18342 G224 13 [=h06p 12 J MR 10
AT 13 |2234 L2207 LA [2E070 11 [2L05) 15 |30 13 (M| W 42,20 15
2328 3G B 23,62 0 | 91,830 14 | 2405 0 P OLGEF L {24.60 a 2278 11
TG 8 122001 15 |226G) 8 (2237 10 | 2137 L0 [ 2303 LG ;2405 i J 2230 13
2LA0| My [ 22.85 0opdayy 7 | 2005 7 [2Ma56 J 14400 6|33 15 20,00 8
23.13 4 |23.34 4 (a8 10§ 2al 21237 ERESE T 4 136D i 23.45 |
2373 10 |22.05) 16 | 2237 12 |2LT6 15 |2xB5 N | 23020 14 [ 2ad| i 21.82 15
25.04 5 12365 32110 9 123500 3 |25.02 11282 7 (3541 2 23.90 2
24.549 T2 I 14,42 1| 2h02 [ petie | 4 {2550 1 |323.70 1 2457 1
24,81 G [ 2401 a 12204 6 |23.05] & 2327 BidRaDn 4 (2402] 4 2333 4.
5. T6 15 P23 10 1220 15 12LBF) 13 (2308 11 2401 813500 3 92.98 7
23,30 3 (2902 8 |e°LG00 16 [2206) O | 2346 53080 3 (2441 B 2203 -}
24,00 12 |22670 12 2300 4 (2302 4 pasler b |M00; 6 (24500 7 ]
LG 14 FREABE O3 (2240] 1 pELAA) 16 [ 22200 14 |23.48] 12 (2032 16 i
L5 O [ 2525 3| 2224 14 2261 G227 12|50 32404 11 12
3.7 T[T 1t s 5 P32 18 | 34 T o361 11 {2495 fl i}
BT oo | 2208 | TR e 2200 2330 - 23.931...,,... 24,37

L BT d 142 L. 115 .03}.._.._ Y

1585 1 13 306 10 1243 1t 313 10
24.268] 11 14 2034 L1 | 24.24] 12 22487 15
2341 7 4 P00l 11 | 210G 4] 23.41 ]
'.’:'1‘35_ ] WA 12 | 2495 T e 2305 11

i

450 1D Gp24.1 6 13405 13 23.18 !
a0 3 2 (24,12 7 [ 85005 5 2Bl 2
2324 8 15 | 2421 5 | 2334 10 2243 18
25,17 i} 7|27 83395 2 23.48 3
2719 1 12564 120400 1 2501 1
M7 13 11 [2446] 3 [2a51 3 |-, 23.68 4
»en 16 16 + 21,35) 15 | 25,14 4 23.01 12
233801 5 012430 4 ;2454 10 2342 7
Wwaor 2 JpMEN 212482 8 23.03 5
2922 12 12 p3845] 13 | 201R0 13 272 14
2a40f 4 512384 ¢ XMo0f 0 23.55 1]
2345 13 8 [92.89 13 |24 M 22.80 13
2g3g) 13 {2227 o frazel 10 [2mas| 13 fesadl o lesmel 4 paes) g l2ean] ) 242 10
26,95 1200 16 2250 14 (22701 16 {2Ldf] 13 (2370 I1 (2274 13 [24.04] 12 | 2314 15
anTep 11 | 22,32 10 | =30 4 j2485] 10 {2507 7 13540 702301 8 125.05 3| 2395 B
28085 10 {2173 13 22301 1A {3373 9L |2E00) 6 13105) 1202337 10 |eai| 10| 2] wu
;WA 15 | 2230 B 123.06 3 | 84.69 3277 9 BEOLE 14 2225 12 |23.464 15 | 2340 11
2030 T {2AAT] O3 P51 2 244l 6 (2524 5 (2360) & pE54[ 2 | 2494 6| 2123 3
3706 B20a4 13 122020 16 {2331 14 [24.4G] 12 | 2hU5) 13 (22000 13 |23.TO 14 | 2277 LG
732 4276 312350 8 1% 7| 23.00 8 |2y 258450 4 12507 2 44 2
28.34 HREErR]) I [25.51 1 {26.34 12725 1 |26492 118525 1 ]2731 b 2348 1
DEAG] 12 (2232 7 [2L10) 3 {206 9 |248D) 10 [25.25 10 |24.45] 6 2184 A M05 G
2.800 16123.51 2 l2a67] 3 1E0) 4 |22nl 18 (0406 16 (2203 42 | 2425 7| 2340 f
27,551 3 |2347| G |23.08 12 [25.67 22515 &5 3571 3 92509 3 (2421 8| 2419 4
7.3 312 1133471 2 (2434 8 [25.23] 4 |35 § 23651 0 |25.04) 41 23.83 7
2805 8121410 L4 2300 6 P28.87] 13 |edad] 1113443 15 | 2R07) 11 p23455| 16 | 23.28 13
N 7|20 412377 72| & 12541 218550 6 2407 5 |M1G] 6| 2418 ]
a5.16) 4 |21.75] 12 323.07) 1L (2351 12 |23.93] 14 12624 4 | 2306|7239 13 | 2330 12
06897, .0 2033 23,50 2421 24.84 25,3 .| 23.66(.. _Y2aa8|__ .. f B i . O

M nd| 138 | LTE | 142 1.22 Lll' 1.66|. .. 1.18.._. - e
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at odds of 99 to 1. Absence of a bracket for any two contributors
indicates that the respective mean squares are not significantly
different, or that the comparison has no interpretive intervest. F
values, found and required, for each contributor when tested
against error are shown in columns 5 and 6. These, together with
theé brackets in the last eclumn, provide a convenient basis for
examining each of the detailed comparisons,

PERCENTAGE OF PrOTEIN

Protein analyses were made on all samples for which percentage
of oil was determined, and, consequently, protein data are available
tc parallel all oil analyses,

_ The varietal means and rank for percentage of protein for all
yvears of the regional cotton variety study are summarized by
locations in table 5. The locational means for 1935 ranged from
2471 to 20.68 for Oklahoma and North Carolina, vespectively, and
as a result many significant differences in percentage of protein
are esfablished among locations. A comparison of locational rank
for percentage of protein with the similar rank for percentage of
oil shows that in general fhere is a tendency for a reversal of
order, due to the association of oil and protein content as influenced
by environment.

The range in varietal means for protein at all locations in 1935
wag from 24.57 to 21.82 percent, this range being slightly less
than the corresponding difference among locations. A comparison
of varietal rank at all places with the corresponding rank at
individual locations shows a general tendency for agreement. A
comparison of the varietal rank for percentage of protein with
the comparable varietal rank for percentage of oil, as shown in
table 1, reveals little tendency for association of oil and protein.

For 1936 the varietal means and rank for percentage of protein
are summarized by locations in the second section of table 5. The
mean of all varieties at all locations for 1936 significantly exceeded
the comparable mean for the previous year, the differences being
0.41 percerit. The range in location means for 1936, 25.61 to 20.46
percent, for Louisiana and Georgia, respectively, slightly exceeded
the range in the previous year, and many cases of significant
differences among the locational comparisons may be established.
A comparison of the locational rank and means for 1936 with
those for 1935 shows little apreement, and this indicates that
percentage of protein is largely determined by prevailing seasonal
conditions rather than geographic location or soil typve. The-range
in varietal means for all locations in 1936 was 25.01 to 22.43 per-
cent, and a comparison of the varietal rank in 1625 with that in
1935 shows reasonably good agreement between the 2 seasons.
This agreement suggests that percentage of protein is primarily
a characteristic of the variety and that the rank of the same set
of varieties at different places is likely to be similar. )

For 1937 the varietal means and rank for percentage of protein
are stmmarized by locations in the third section of iable 5. The
average protein content was slightly higher in 1937 than in the 2
preceding years, but the range in varietal means was substantially
the same as in 1935 and only slightly greater than in 1936. The
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raage in locational means was 6.06, in contrast with 5.15 and 4.08,
respectively, in the 2 previcus years. The variation among stations
was somewhat less for protein than for percentage of oil. The
varietal rank for 1937 was reasonably consistent with that for the
2 preceding years, both as an average of all locations and for
individual locations. The agreement in rank supgests that varietal
differences tend to be consistent for a group of varieties when
grown under a wide range of soil and weather conditions.

A summary of the analysis of varianee for percentage of
protein, by locations in each of the 3 years, is shown in table 6.

TABLE 6.—Sunuvmary of mean squares for analysis of variance on percentage
of protein from 4-lock-boll samples

Mean squares
Year nnd location
Total § Varickica | Series | NMuuges | Ervor
535
Arkenme+, Marinnna:
Lrita . 1430 4,980 Ty 8613, 0501
plaid o i ———— s e 1.059 1,884 2.589 1143 774
Lovitina, Matue Rougeas o« o . o e 1451 St 297 L018 r}
Missbasigpi, Stmevilte 2426 £.24% 12.842 1,540
Harth Curobina, Stulesviile 1827 8.419 2H6T 3348 773
Otshonm, Stillwater ! 1luis 3.648 8.488 8587
South Carolina, Florenee., ... ... ... - L1352 L4350 5055 824 544
Tennkste,
Jwkson_ J— 1468 763 41 1377 1.168
Houxvitle 1.303 4241 1.382 1484 AT
Texas:
Coliege Station 2357 10353 8,914 1137 el 14
Cirrenville, 1.233 5.438 2.679 1.0%2 At
Lubiwoc e itH 37 2241 1.609 A33
1936
Alshama, Prattelle e - i cn [ 1.60¢ 3.619 690 3.882 1.1548
Arkagin-. Mariunea:
Loltm §.822 6.138 3.603 499 1323
{pland ” 2370 4346 3.583 4400 1.745
Georgin, tapenimrent . £80 4804 2611 4484 1.4
Louwizua, Buts Rouge. [O— 1,523 5342 3335 1413 1148
Misreipr, Stanevitle__ — c—— KAEL G158 | 24570 1.222 1.201
North Caolina, Statesville . . 1.415 5.021 1018 2.043 B4b
Qklakomwe, Stllaaterd .. L L e 23370 {(1LERD 7583 867
Boutb Carolita, Floreneea, o .. oo e s e 2.062 5572 5.405 1.789 i
e oo 24131 om2 | 2ae3 ] otam | 1768
Kaozvilie et 1,808 3032 3,147 2.3k 1.518
Texad:
College Station [, 2313 5.098 3080 3.07! 1.641
Greenviile 1.4864 6,485 1.8 1433 1.260
Lubbuck - 1.245 1.6839 2169 ETHD .12
1937
Afab Trativitle ——) 1024 4011 £.633 297 620
~8%, Maoriaona:
A'k.f;?:n les — 2430 8231 B.263 1.301 1.267
HE IR
Gearghu, Expetiment v 1.731 7.258 24 k E
i aor o A AR A R
Mioippi, Stunevitle. 52 % 7 p
Ngrth (Pll.‘mhl!l. $ e 214 5,850 2713 3.500 1.380
Chiahoma, Suilwater ! 1.5 6645 2,310 i)
Soutl Crrplinm, FLOTEBOR ot irae. s amamms oo v it 7 - 1679 4,651 .01 1.877 1.110
Teonevee:
Jack=on. IR J— 2,286 6,280 1.925 1120 1.783
Honzville 2.8 8030 4294 2275 1270
Tezan:
Caltege Station— . . ccrnm o oo 178G 7465 150 2.586 865
Greenville - 1,607 3.276 1,732 24 712
Lubbet 2,767 8,212 $.406 3554 1,603
Brazod Yalley 1497 5624 523 957 809
Degrees of fread [ 127 15 T 7 98
B?bo‘ J 137 i3 7 103

1 Expericont plgstod in 8 rpodomized blocks.
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A comparison of the mean sguares for varieties with error shows
that significant differences were established amonyg varieties at all
places in each year. This finding indicates that varietal chavacter-
jstics with regard to percentage of protein are distinet at the
various locations and that genetic differences with respect to
percentage of protein undoubtedly exist. The contribution. for
series and ranges reached significanee at many locations, and this
offers substantial evidence that ecological renpenses associated
with position of individual blocks in the experimenial field were
sufficient to modify signifieantiy the percentage of profein.

A comparison ef error varviance for the different station years
indicates that residual variapce tended to be reasonably consistent,
although one or move locations in each year were considerabily
higher than the average, but it will be noted that fhe high variance
locations usually were not the same in different years. In general,
error variance was somewhat greater in 1936 and 1937 than in
1935, and in this respect the protein analyses coincided with the
similar analyses on oil content. Apparently the factors responsible
for heterogeneity in protein content were the same as or similar
o those causing high residunl variance in oil analyses if judged as
seasonal averages, but this agreement is not apparent for individ-
ual stations in any one year. Some agronomic information of
interest may be drawn from a comparison of the relative contribu-
tion for series and ranges for the 3 separate years at individual
locations. Such comparisons show that series and ranges fail in
many cases to exert similar effects in successive years. This
indicates differential plant response for various parts of the same
experimental area in succeeding years.

Analysis of variance for percentage of protein at the 11 Jocations
in 1935, 13 locations in 1936, and 14 locations in 1937 appropriate
for combination is shown in table 7. These analyses are similar o
those on oil, in that loeational differences are the highest contriba-
tors in each year and-are significantly greater than differences
among varieties. The variance for varieties was very high in-
comparison with error and offers indisputable evidence that vari-
eties differ with respect to characteristie protein content. Differ-

TABLE T.—Analysis of variance of datw from 11 locations in 1935, of 18 in
1836, and of 13 in 1837, for percentage of protein from k-lock-boll swmples

7935 { 1935 1937
Boure of vatution | Degree ! Signih- | Degrees Bignifi- | Degrees Signifi-
E Mesn el cgme, g oo Mean o eom]  of Mean legat goin-
; freedmn | SAUAIE Ip;\riﬂo!:s‘] fruedom | EME | parisen? | frewdom | ®48R | narizons t
e e I J :
Varietied.. . 5] 3935 L-l i I3 0 305 e LE] 465 )
Locafions__ ... .. 10 I apren ! 12 - Ry - i 30633
Vatieticd 3¢ ' ] . : ] ]
Lontione .. .. .j 0 ¢ 247 ] 0. 24y 145 2.60
Serii within : i
foctionS, e a e LE £35 0 e 81, f ;) T 88 562 |
Ranges wilhin : ; | . 1
toentiona_. ... ... W AT e BY T RAG {08 [ I ——
261 1 SO B ) 21 B i [T 1,7 B2 e | 1378 ] 1.8 1§, e
Totat o o0 1407 i 207 ..__I Lo L 49 h~ﬁ1 1,791 850 fm e
t [ .

¥ Zyw footnote 1, inble N,
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ences among varieties greatly exceeded the differential response
of varieties to different places as measured by varieties X loca-
tions. The interaction was significantly greater than error, and
consequently it may be concluded that in certain cases varieties
responded differentially to environmental conditions, but such
response was minor in comparison with varietal differences. These
data, therefove, indicate that perecentage of protein is fundamen-
tally a varietal characteristic, although one that may be modified
very greatly by ecological conditions,

The contributions for series within locations and for ranges
within locations offer good evidence that soil variations in the
experimental block were usually sufficient to produce significant
differences in the percentage of protein.

An analysis of variance for the combined data on percentage of
protein from the 11 locations where studies were conducted on the
same block of land for 3 years is shown in table 8. The order of
major contributing factors is location, season, location X season,
and variety. Among these contributors the only significant differ-
ence is that between location and vaviety. Considering location,
geason, and location X season as all components of environment,
it is evident that the total environmental effect greatly exceeds
varietal differences and consequently the average protein percent-
age in any one year is very largely dependent on the seasonal
conditions prevailing,

Despite the dominant effect of environment, varietal differences
are greal and distinetly more important than the differential re-
sponse of variety to any ecologica! factors. This establishes the
fact that protein content is fundamentally dependent on genetic
constitution.

. Detailed comparisons among main effecis and between these
and interacdtions may be identified in the last column of table 8.
Censidering all the evidence it is clear that percentage of protein
is generally dependent to a greater extent on environmental factors

TABLE B.—Analysis of vurignce af' drte from 11 locations for percentage of
- protetn from f-lock-boll samples, 1535-87

r
Degrecs Sum .
Sanreq of variation of of Significant
fremdom | mpuares Renuired comparisonit
oifefs 0921

LY U | 162008
Laratinna 3,730.06
Sf'l_.'mp e eemrm e e e | 2 ERINT
Varictiea X Incations....... i 2044
Yarietica X beasony .. 0 [HER
Loeatinns 3 sa50nt. mue oo, 3,208.31
¥arirties X locativns
g L S GRR LS
Heries within loealiony___ __ 718,45
Bearons 3 reries within
(LT O 522,31
anges within locationa. 300.63
Fonvona ¥ renges within,
loentions. 5 17419

. 324 3,627,598

o e mreseeloan
& R BIRESES

|23
3

Total e i $,22§ 15419.54

.2 See footnote 1, talie 3,



http:3,G2i.90
http:3,208.31
http:3,i33.66
http:1.620.08

18 TECHNICAL BULLETIN 903, U. 5. DEPT. OF AGRICULTURE

TABLE 9.—Varietal means and rank for percemtage of fuzz, as determined
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From moisture-free acid-delinted cottonseed, 12 to 15 locations, 1585-37
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than on varieties, but varietal differences are very large and tend
to be consistent among locations and in different seasons at the
same location. Consequently, any improvement in protein content
among breeding stocks is likely to be consistent in production and
of material economic value.

PerRcENTAGE OF Fuzz

Percentage of fuzz was determined for all samples from which
oil and protein data were obtained. In calculating this percentage,
the loss in weight between the fuzzy and acid-delinted seed was
divided by the weight of delinted seed and converted to a percent-
age basis, all weights being on an oven-dry basis.

A summary of varietal means and rank by locations for percent-
age of fuzz in 1935 is shown in the first section of table 9. The
range In location means was rather wide, 14.77 to 8.43 percent,
for Louisiana and North Carolina, respectively. No definite asso-
ciation of amount of fuzz with any element of weather conditions
is evident. The range in varietal means, 17.43 to 10.65, indicntes
that large differences exist among the varieties inciuded in the
study. A comparison of varietal rank at all locations with the
corresponding rank at individual locations shows a fairly close
agreement, indicating that amount of fuzz is definitely a varietal
characteristic.

For 1936 the varietal means and rank for percentage of fuzz
are shown in the second section of table 9. The mean of all tests
for 1936 was approximately 2 percent higher than in 1935. The
range in locational means, 13.28 to 10.36, for Lubbock, Tex., and
North Carolina, respectively, was somewhat wider than in the
preceding year, and many significant comparisons may be iden-
tified among locations. A comparison of locational rank for 1936
with that for the previous year shows little agreement.

The range in varietal means for 1936 was 20.70 to 12.25 percent,
and many significant differences occurred among varieties. A
comparison of the varietal rank at all locations for 1936 with the
comparable rank for the preceding year shows a rather close
agreement, indicating that varieties rvesponded consistantly in the
2 years, A comparison of the varvietal ranl at all loeations with
individual locations shows a tendency for agreement, although
some failures are evident. This indieates that percentage of fuzz
is definitely a varietal characteristic, although differental response
may be identified ocecasionally.

For 1937 a summary of the varietal means and rank by location
for percentage of fuzz is shown in the third section of table 9. The
mean of all locations, 16.08, was approximately 1.8 percent higher
than in 1936 and 3.3 percent higher than in 1935. It is evident
therefore that the amount of fuzz may vary considerably among
seasons, depending on the prevailing weather conditions. The
range in locational means, from 18.80 to 13.70, for College Station,
Tex., and Nerth Carolina, respectively, was somewhat less than in
the 2 previous years. A comparison of the ranks of locations in
the 8 vears shows little consistency, and this indicates that modi-
fications in amount of fuzz seem to depend to a greater extent on
prevailing weather conditions than on soil type or place of growth.
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The range in varietal means, 22.31 to 12.77, was slightly greater
than those found in the 2 preceding years, but the rank of varieties
at all locations was reasonably similar in the 3 seasons. These
findings indicate that differences among varieties are undoubtedly
genetic in nature and that these genetic diffefences tend fo be
expressed similarly under a wide range of environmental condi-
tions. Comparisons between means of varieties for all locations
ard individual locations show rather good agreement and confirm

"the same relation found in the 2 preceding seasons.,

A summary of the analysis of variance by individual locations
and years for percentage of fuzz is shown in table 10. The mean

TapLe 10, —Suntmary of mean squeres for analysis of variance on peveeninge
of fuzx from 4-lock-bell samples

Mean squares
Year and focation ' s .
Total | Vurieties | Serfes | Hanges | Drror
1935
Arknanens, Merianug:
Teltn 5.063 15.002 13.012 4.43% 2.623
i plutid . .EHI3 206,430 4,933 7.038 2847
Lauisiane, Peton Howge_.. 12207 | 63363 | BT.O033 2.502 1.797
Missiwippi, Stanevilie, 2,882 Su.783 | HI23M 3.554 3.884
Naorth Carolinm, Stateaville L Ui 23.334 24.26% 1.260 3.200
Oklahioms, Stlwater L i mme | TE2 1 2R i (R—— 3.535
Zouth Carolins, Fleresce O 11054 41253 20055 0.361 8.511
Tennesree;
FRERION e et e+ et it s - £ 56507 20858 1.445 4,070
Kuoxville oo - §1.236 20.90% 7478 3.592
#ra%;
College Station 16,418 18.260 8308 3389
Crgenville RO.(40 57,112 il 9465
Lubbark 53.800 L83 B34 4.478
1936
Alat Prattvilie e 10,846 44481 08749 12800 5.8%4%
Atkansas, Morianna:
Delts .46 40,851 28.166 3927 4344
Uplond ; 12,181 GTA0B 0037 2,803 aur
Georgiv, Experiment e+ gt e [ 17.602 60152 45418 18.754 8,652
Louyisi i{:‘gn Ttouge e TOABY JaAci 52,651 LB 1.285
Misziwippl, Btoneville . 13.108 H9.702 ™A1 2770 2220
North Carclins, Stateavillp . 14718 22,334 1 16358 2.908 5.709
Oldaboizs, Stillwater 17.481 34751 | 81422 300
Bauth Ca-oline, Florense . " 11514 40,143 28273 5.603 6.75
Tennescer:
Jachsan 13.328 54028 13406 2661 3187
Kaoxville [ 15.264 88.245 20,284 A543 3.524
TR
Cullege Statien 10053 0078 90.072 12.523 0.53%
LT LY Nt | R iR g 35.357 00.036 3T 3417
Luiback ) 20835 | 118354 44260 22512 4435
%7
Alat Trattville I o) 13507 B3.0u6 2.034 L1BE 3.243
Arkansas, Mszianna:
Leits 13.243 THUST 34.430 1.587 3,323
Upland .12 57,604 16.85¢ 11,186 2863
Usorgia, Experiment 9680 ¢ 54540 | 20358 | 4040 | 2702
Loui , Hatan Rouge . 715 57.583 21,243 5959 360
Ni&sisaippi, Steorvilte. 13043 71518 H.8M G557 3450
Na-th Carolips, Statesville T.554 110 9475 2248 1356
Oklahorn, Stilimater ! 16028 57,052 16,654 6.813
Beuth Carofina, Florence 6012 20583 1455 3406 3.187
Tennessee:
Jack B R ) ] 52500 10.620 3,803 2,756
Erpoxville. 146529 74124 0.2 2424 2848
Lexas:
Collegs Station 8.737 45.837 14.423 1.0 3.162
Grecpville 6.6980 07.863 3.823 4422 1964
{.ubbak 16.551 ar.504 14,661 8.ird 5426
Brazos Valley. .1 14368 75.304 73,453 2025 1.68R
Degrees of [reedom hir 15 i T 458
Leo.t 127 1a T 105

1 Experiment planted ln 8 randomized blocks.
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TARLE 11.—Analysis of variance of data from 11 locations in 1985, of 13 in
1936, and of 14 in 1987, for percentage of fuzz from 4-lock-boll samples

1535 1936 1337
Bouree of varistive . - .
Degrees Signifi- | Degrees Bignifi- | Degreea Bigoifi-
of Mean teant com-| ol Mexn |eapt com-|  of Meau oot com -
freedom | TUYAT® | oarisens i freedom | WMRTE | pactuons ) freedom § MURFR § parisong b
Varietles e 15 158.53 15 632,67 1a Si4dd
R LT N ——— 10 305,12 2 522,85 W 435.08
Varivtien X ] :I ]
locations_ e 150 11.85 189 9.82 195 831
Berus within
lm%lnq:i__-..,._.... w 40.41 " 5103 o4 3 T T
Rapges within
¥ ST, 77 588 el TAT b e 98 388 i
Ertof .| 1078 442 273 260 oo 4,372 280 | iaene
Total e 1,407 PR 3 SO .1.653 17,47 1,182 1443 | N

7 See footnchto ¥, toble 3.

square for varieties was significantly greater than error at all
individual locations in each of the years. Similar comparisens of
mean squares for series and ranges with error show that signifi-
cant contributions cecurred at many locations, and this may be
interpreted as indicating that scil variation within experimental
biocks was sufficient to modify significantly the amount of fuzz.
In numerous instances the contribution for series was of the same
order as for varieties, and this shows that the amount of fuzz may
be modified greatly by soil variation within distances of not more
than 800C feet in experimental blocks. This indicates that substan-
tial differences in seed covering may be expected within the same
field under average production conditions,

Error varies considerably among station years, and a comparison
of the same locations in the 3 seasons indieates little consistency
from year to year on the same block of land, It is therefore evi-
dent that heterogeneity in fuzz percentage is frequently due to
the differential response of single plots to seasonal conditions in
suceessive years.

Analysis of variance for combined data from 11 locations in
1935, 13 locations in 1936, and 14 locations in 1937 for percentage
of fuzz is shown in table 11. These analyses show that the con-
tributions for varieties and locations are very large in each year
but not significantly differentiated in any season. Varieties X
locations was significantly exceeded by both main effects (vari-
eties and locations) and was significant when tested against error.

An analysis of variance for combined data on percentage of fuzz
for 11 loeations and the 3 vears is shown in table 12. The numer-
ieal rank of mean squares for major coniributors to variance was
season, variety, location, and location X season, No significant
differences exist among the three main effects or between locations
and locations X seasons. All other main-effect and interaction
comparisons are highly significant, as is indicated by the brackets
in the last column. The high variance for the three contributors
representing ecological factors esfablishes the fact that percentage
of fuzz may be modified greatly by prevailing weather conditions
and perhaps by differences in soil type represented by locations.
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TaBLe 12.—Analysis of variance of data from 11 locations for percentage of
fuzz from j-lock-boll semples, 1985-87

Degrecs Sum P
- Mean igrificant
Soutce of veristion frc:dium squ‘:fru souare Resined romparisons 1
Found ok
odds 8911

Yarjeties, 13 2340678 | LAMNAS 4074t 208
Locationy, 10 + 8.07R.0L 867.80 23443 234
Bewn : 3 632338 { 3a0060 | 88| o2 -
Varictiea o tocationd, e e w150 2,647 13.H 256 1,38
Varistiea M sepent ...y 30 383,70 13.26 3.48 .1 .
Locatinna X demwnd o 20 6,123.53 30623 70.968 159
Yarieties X fovatiooy

ST RN 1 2,144.74 .13 1.87 1.2 -
Heriva within lorations ..., ki 2,244.83 2013 7.61 144
Setnand X serien wilbic

[T 1534 £,786.58 413 11.52 138
Ranges within localions ..., 7 474.68 816 1.61 144
Seasairs X ranges withio

I 154 T62.60 +95 129 138
Error 3.3 12,386.02 343

Totsl . S 4,224 72.088.60 7.0 l !

i See footnote 1, table 3,

The mean square for varieties exceeds by more than a hundred-
fold mean squares for all interactions with varieties, and it is
therefore clearly evident that, although each interaction is signii-
icant when tested against error, the predominant tendency is for
varieties to retain their relative rank when grown under widely
varying conditions. It follows that new varieties with character-
istic fuzz percentage and types of covering may be developed
through breeding and may be expected to retain their relative
amounts of fuzz in production,

The variances for series within locations and seasens X series
within locations are highly significant over the entire study and
indicate that differential plant response to soil differences within
an experimental block of approximately 4 acres is usually sufficient
to cavse significant differences in fuzz pércentage. By analogy,
soil variations within a large-increase block or farmer’s field may
be expected to produce significant variations in amount of fuzz
on the seed.

- RewatioN of 0inL To ProTEIN CONTENT

Previous publications have called attention to a negative rela-
tionship of oil and protein content of cottonseed, and the studies
reported here provide information on the fundamental relation
involved. In most of the previous studies the effects of varieties
and locations of growth could not be, or were not, examined
separately.

In the present study the same 16 varieties were grown for 3
esnsecutive years at a large number of locations and, because of
the resulting symmetry of the data, the effects of genetical and
ecologicai factors may be examined separately. Station averages
showed a lack of consistency in successive years at individual
locations, and for this reason the various tests may be ireated as
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Frauge 1.—Percentage of oil and protein in averages for (A) varieties for
each season and (B) stations for each season,

“laeatipn years” and considered as a group instead of being sepa-
rated into locations, years, and interaction.

A scatter diagram for varietal averages in each season shows

clearly that no definite relation exists between percentages of oil
and protein among the varieties included in this study (fig. 1, 4).

A seatter diagram for locational averages in each seasen indi-
cates a definite negative association of percentages of oil and
protein in cottonseed (fig: 1, B).

These findings indicate that percentages of oil and protein, cal-
culated on the basis of acid-delinted oven-dry seed weight, are
substantially independent when considered on a varietal or genetic
basis but are negatively associated when ecological faciors are
responsible for the differences being studied.

One practical implication of these findings is that gelection for
high oil and high protein content in a breeding program is likely
to be successful in isolating lines high for both factors. The
general study indicates that such lines may be expected to main-
tain their relative oil and protein levels under production, and
consequently it seems logical that oil and protein should be added
to the factors now used as a basis for selection in breeding work.

The negative association of percentages of oil and protein for
location-year averages indicates that growth conditions favorable
for a high oil content are conducive to a low protein percentage
and vice versa. Little practical advantage is likely to result from
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these findings in the main Cotton Belt, where weather conditions
are fortuitous. These findings do suggest, however, that studies
of the effect of irrigation on oil and protein content may identify
an irrigation schedule which will give a profilable increase of one
of these constituents in cottonseed.

No correlation values are reported in this summary of results
for the reason that oil and profein are associated also with lint
index, seed index, and other variables.

Laporatory Srvoiks or Fiser PROPERTIES ©

Laboratory deferminations of upper quartile length, mean
length, and eoefiicient of length variability calculated on a weight-
frequency basis from length arrays and tensile strength of fiber
by the Chandler bundle method were made on both 4- and 5-lock-
boll samples from 2 locations as a piiot study prior to scheduling
the general fiber festing. The interactions, kinds of sample X
varieties and kinds of sample X varieties X locations, did not
differ from error, and consequently the general program of fiber
testing was ycheduled on 100 4-lock-boll samples only. Laboratory
testing was largely completed on the 1935 samples but was inter-
rupted before data were obtained on samples from the last 2
years of the regional cotton variety study.

UPPER QUARTILE LENGTH

The varietal means and rank for upper quartile length in 1935
are summarized by locations in the top section of tahle 13. Foot-
notes indieate locations where data were obiained from series 1
and 8 only and the one location where data were completed on
series 1 to 5 and 8.

The locational averages for upper quartile length ranged from
1.16 to 1.00 inches, for Greenville, Tex., and Oklahoma, respec-
tively, and the vange among locations permits many significant
differences to be established. Consequently, these data establish
the fact that environmental eonditions may modify upper quartile
length to a marked degree.

An examination of the means and rank of vavieties at all loca-
tions with the means and rank at individual locations indicates
that in general there is a rather good agreement. Certain discrep-
ancies may be identified, particutarly in a proportionally greater
shortening of long-staple varieties under sueh conditions of marked
moisture deficiency as occurred ai Stillwater, Okla., in 1935,

MEAN LENGTH

Varietal averages and rank for mean length are summarized by
locations in the second section of table 13. The range in locational
means was from 1.00 to 0.85 inches, for Mississippi and Oklahoma,
respectively. A comparison of the locational rank for mean length
with the similar rank for upper quartile length shows a general
tendeney for agreement, but several cases of failure were eaused
by unequal uniformity of the total fiber-length distribution.

’ Fiber iabomiory datn were obtnined through coopesative nrvrngemonts with the Cotton
and Flbher Brunch, Qflice of Murkellpr Services, War Toml Administrotion, following the
standard methods of procedure deseribed In ASEM. Stundards on Textile Maoterinls,
vrepared by Committee D-13. 1015,
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TABLE 18.—Varietal means and vank of fiber-length—upper quartile length,

UPPER QUARTILE LENGTH .
. o o &k | open | Batos Stamo- Btates.
Yatriely ?“‘r""di”' ment, Houge, ville, ville,
Al Deltat | Uplandt | Gal La. Bias, N. G,
Pel, \Ronkjl Pet, LRonk| Pel. | Rank! Pd. {Rapk] P, |Rankl Pel. | Rank} Pot. | Rant
Aczln (Rc%er).... .......... LGl 47 130 41 00 &1 L9 4 24l 4 123 3| nwy 2
Arkaoaas 17 —~ 318 21 L18} 2| 120 2§ s21] 3] 1280 3| ra28l 2% 138 3
fand (W), . M4 I8l 3¢ 161 13| 107 13 €08 IS5 1.080 & | L4 19
Cook P12 e A 13 B 15 160} 4 1| 150 1.08] 11 ] 198 15| 03] 13
Delfos k... 3| 1A 3 120 3| L5 2 teal = ovan 4 17| 4
D!ltl%'_ne__...._._.. 112y 6| 13| 63 LI8) &5 1215 5| L19 4} L1y 6
Tririe Triumph 780.... iS¢ LOM M4y LOGE $5( LO3f 12} 1oy 13 [08 12 BO4f it
Farm Reliefom— o] L] 61318 5] L15] 8| t20| &) 1%ey 5| LIS B
Balfand Hall___...._..._.) 81 18 a0 18 kT ] A5 16 Buyp 18 .ge| 18 B4 10
Mesicar Big Ball__ .. LA &5 148%: V| 1y T 1a3] 7 1aq] v Lim 1] 1 7
Qoala e e 18 B le -8 2B B OLAE @ LIB| B LM B DS G
Rawden 2088 1070 10 108 9 w08 W0 107 0} L1zl ) Liol 10| lod) 12
Btarter 810 . e 1062 i3 LO4| 12| 403} 3T 1.02] 14| 107 M} oo 11§ ool 15
Btopevifte 5. ...| 188 o} 1008 WL 1069 o nosl 8 135 8 ) o}l o7l 8
Tri b 14 Lodl 11 ) Lo5r 130 185 121 L04] 11 som 120 107 131 100 14
Wildss__ — L3017 1321 1§ L37 o148 1] 143 1] L44) 1F 3% 1
Average, oll varistion . 1997 1.96( 180 i.!il_,....... L5 1 L] —
Differencarzes.,odda§9 1 .O:EI.. ,,,,,, .Elﬂ|....,.. i o3 03 . T .
MEAN LENGTH, WEIGHT-FREGQUENCY BASIS
Acalt (Roger)- wawnnre 8001 4] 208 41 1080 2! 10s| 2] 108l 4 too| 3} em4| 2
Ari 17 162 2] 1G5) 21 8021 33 w05 4] d0my 2) f36] 2 54 A
Cleveland (W) . B5] 15 ] 14 BEj 15 B8] 15 81| 15 W82 15 B2 H
Cook D12 .. 87| 13 88 15 87| 14 B8 A4 11 B3| 13 a4 13
Delfoad . e ~ 180 31 16y 3| tof 44 308 2 208 34 LOS| 4§ 203 4 .
Deltapi g5 T L ] 97 5] 101 51 184 5 !0‘2{ 4 o 7
Dixin Triumpk 750, e 88 14 gy g9t 12 8§ 1 H3] 13 83| 12 02| 12
FarmReliel .. ...} 88 & 1.0} 5 87: 0| 180 6% 10 4|1 5Ly 5
Hafsed Hetl_ oo g8 g0 18 41 16 5 14 Pri:! 1) 77| 18 23 18
Mexiean Big Bofl_... .......| 98] 5 A 98| 8| 190 182 ¥ w02 7 6] 6
| N gdl 8 g3 16 i 841 10 4 w180 8 B3 9
owden 2088, RiZ T 9 v 93| 10 05 8 g8 86 11 03| @
Btartex 610, o] B9 12 9 13 gsl 13 o) 12 93] 14 67 10 881 14
Btoneville 5. S3 w0 a8l 7 g @ A5 L] 98 € M B
Triumph 44 _.._. B il AU . 14 JBar 15
Wilda A It I ] il
Average, s varieties .t B3] ann] OB W
Eiffeicr ceten., oddsByzlp 06 ...... |

Acals {Toper—m o | 2005 3 (2610 2392700 M4 |2280| 8 y2640) 3 |232] 5 [22.58) 2

Arkgrogs 17 2000 9 r2R301 7 1238y 8 1RLBS 1 4daM g5 iTp9l T iRNGM) &

Cleveland (Wi 2575 5 |23.50] 13 |23.90) 6 12205 & ;24.14] 10 |28255] o [2085) 1%

Cook M2 o [ 2375 31 12430 8 (2285 10 |20.85] 4 (2333 31 jonB4) 12 G860 13

Dellof de i i 85.85; 4 |24.000 525801 2 |2mupl o 12520) 5 (25107 112820 o

Deltapine . JO5.600 6 12425) 9 |24.75) 4 |EATOF 4 }23400 4 12487 o tpuodl 3

Dixte Tripmpls 750 e 22.85] 13 |21451 18 [21.40) 18 (21.00] 13 122.88( M [21.74] 13 |1ue5 16

Farm Helinf . |26.001 212330 4 |20.30 172540 1 j2083l 2248 3 78

Half and Hatf ..o | 26300 1 20565 12 125.30) 3 122501 O |24.730 7 |20.78

Mexican Big Holb e 1 32.00) 15 122001 15 J22.25; 13 12045 18 121880 18 )2045

Qualla . o e 455 10 124351 8 2360] o |23l 5 |2554) 3 2244

Rowden 2088_ 21.500 16 124.15]) 10 22.80) 12 |2055 15 |22.26] 15 |2143

Btartex 810 .. 22,700 14 12205 14 122231 15 121250 1% | 22881 13 !21.1%

Stopeville 5. 5.05] 812335 3 j2380 Y2285 7T )48l 5 lo3a4

Triymph §4_ B0 12 123850 51 122,85 11 |22.00) 10 |23.26] 12 {2231

Wilds S4Bl 7 [23.200 1 |24.35 A 2430) 2925121 6 |23.26 .
Avernge, el varietion | 2445. e 2433 23.62 2258 e 24.20|..........| 22,75,
Tifterenteren.,oddsbisl] 500 T - 344 210]..... | 1A7o.) LGD)..

i Datn from geries ! and 8 only,
* Datn from 6 series for upper quartile length and from geries I and § for mean lenglh and
for cocflicient of length variebility.
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mean length, and coefficient of variability length of 14 Iocaticma; in 1385

UPPER QUARTILE LENGTH--Continued .
- . Collega .

Btillwater, Florencs, Inckaon, Enoxvitls, Station Greeaville, Lubback, Average, all
Oklx. L C. Tenn. . Tenn. Tex, 1 Tex. ex, tocntions
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A substantial shortening in fiber length occurred under the
mederate drought conditions and relatively high temperatures that
prevailed in Oklahoma. Locations having an abundance of summer
rainfall tend in general to produce longer lint than those having a
iimited rainfall. Length cannot be predicted, however, with satis-
factory accuracy from precipitation and temperature, either alone
or together. An intensive study of the relations of length with
precipitation and maximum and minimum femperatures, on both
a cumulative and a period basis, failed to disclose any eclose rela-
tion between fiber length and the weather measurements available
in this study.

The varietal rank for mean lenglh agreed with rank for upper
quartile length in comparisons where the actual differences in
tength were considerable. For comparisons among varieties having
closely similar length, the ranks for the two variables frequently
differed, owing to varying degrees of uniformity in the total fiber-
length distribution.

GCOBFFICIENT OF VARIABILITY FOR LENGTH

The varietal means and rank for coefficient of variability for
length are reported by locations in the third part of table 13. The
range in locational means was from 27.28 to 21.26 percent, for
Knoxville, Tenn., and North Carolina, respectively. The rank of
locations for coefficient of variability for length is not clesely
associated with the rank for either upper quartile length or mean
length. Such failure in agreement is expected, since the coefficient
of variability reflects in part the differential between upper quar-
tile and mean length.

The range in varietal averages at all iocations is from 26.07 tq
22,64 percent. The varietal rank at individual locations usuaily
agrees rather well with the varietal rank for all loeational aver-
ages. This agreement holds fairly well for the high and low vari-
eties or for any pair sepavated by 1 percent or more in mean values,
Certain failures in agreement for pairs of varieties having closely
equivalent means are evident, but these are without material
significance.

ANALYSIB OF VARIANCE

A summary of analysis of variance by individual locations for
upper guariile length is shown in the upper section of table 14. At
each location the contribution for varieties greatly exceeded the
requirement for significance, indicating that varietal distinetions
were clear-cut at all places. The relative contribution for varieties
in relation to error varied rather widely beiween tests, owing
largely {o differing levels of heterogeneity within tests. At loca-:
tions where length arrays were made on each of the eight series,;
the precision was usually considerably greater than for locations|
where only partial data were available, !

An unusual degree of variability cceurred at 2 lecations, Arkan-.
sas (delta} and Oldahoma. No clear reason is apparvent for the.
wide variability in the_Arkansas {deita) test, but fiber defermi-.
nations were made on series 1 and 8 first and some months later
on series 2, 3, 4, and 5. It is possible that differences in condition-
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TABLE 14.—Analysis of variance for individua! locations for fber-length
?anizblcsh—upper quartile length, mean length, and coefficient of variability
or lengt

UPPER QUARTILE LENGTH, WEIGRT-FREQUENCY BASIS

Mean squares
Location
Totat | Varieties | Series | Hanges | Error
Alabama, Prattville @ 20138 0.0281 00009 0.0063
Arknanes, Ma-ianna:
i.eltt‘ Fl Hi08 8373 70 K1t
Upland 0131 JJHHA 0006 9.0010 0008
Geargia, fxperiment § 056 87 A0 ] 004
louviaans, Eator fouge— 0138 f, .112} a2y 0012 S605
Ml.*‘l.‘m?pl, Btoneville . 06 178 056 *.03 0005
North Carcling, Statesville 011§ 093¢ 0815 it D008
Ohdah Stiltwater, 0197 £142 5 0813
Hout!: Caroliza, Floreace 0137 1169 J0o4d DoBd EL]
Tennexee: )
Jsck 0136 10835 0021 SO0 A0e9
Knpxvitle 0128 1032 J0i05 D82 ] 0008
Texas:
Colleye Slation 1 a—— 8165 0338 ki1 004
Creenxile B151 L1158 8083 J0a18 06
Lytibocd £126 138 Du2E 0910 0609
MEAN LENGTH, WEIGHT-FREQUENCY BASIS
Alabame, Prattvitle ! ; 00059 0,8109 20015 0004
Arl <, Mariatoa:
Lelh L DoE2 A6 1 0003 0002
Vplan - 0052 Hifs .O'MS P00
Georqu. l:.:?en.meut 1 0106 8217 8083
Loutians, Haton Rouge, a8 T m'"i- 0032 8005
Miwinsippi, Stonevilie___ 0105 83T L0051 07 BOCH
North Carctins, Statesvilie 0aaG Kt 0820 B0i7 £00G
Oklabora, Stillwater, 0BT A459 0125 ] E011
Soutls Ca~clina, Flore 0008 OTI6 0835 D006 B0ad
Yennessee:
Jach G108 0769 neaa 0064 OO
fex Knuxvillv 0077 LT Hale et Ae5
‘exas
Cnllege Station t ilhiil 242 0002 . J00Es
(‘rrten\nlil- 101 Rirysd 0075 0000 0007
008g G678 0024 8012 i)
COEFFICIENT OF VARIABILITY FOR LENGTH
Alabame, Prattville 2 4.162 4913 16.238 2.882
Ackansas, Marianna: -
Leftat 1542 4.643 2880 A%
Updand * 2584 $.918 14.851 1.360
Gtor!la Lxperiment 1 2852 4401 B.261 ot
-.AJII.I.SI.IM. aton Rouge. 2.1 16.029 4581 1.520 1.245
Stgnevilte.. 3.131 11,257 42.131 637 1458
North Cacolina, Statesville. 2,322 4.084 3.177 086 1334
Oklak Stillwater 4.350 iL588 5.550 2.686
Bauth Caroling, Florence 5,146 12978 3.325 7.986 3.874
Tennemee:
Jack 3.736 12472 G410 1874 2243
Kuoxsvilie. 8.033 40,504 6.134 2.867 2.181
Texas:
College Station T 2746 2703 2238 2.821
Greenville, 4,437 16,115 12.501 3.50 2178
Luhbock 3933 11,869 4.831 2,365 2810
ol [reed 32y 153 7 7 o8
Lo.!} 3 S F] 1 15
Do.t 92 15 5 FE)

! For series ! and 8.
? For series 1 to 5 and 8.
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ing_' or l}andling may have coniributed to the large error variance.
Soil uniformity at this location was apparently among the best of
the 14 locations. In the fest at Stillwater, Okla., a moderate
drought occurred during the fruiting season and this may have
contributed materially to the heterogeneity, particularly since this
test, was planted on terraced land, where the water-helding capac-
ity of the soil varied materially within the blocks. These data
therefore show definitely that varietal differences in upper half
mean length were identified at all locations, but that the precision
of distinctions varied considerably from place to place.

In the second section of {able 14 iz shown a summary of the
analysis of variance by individual locations for mean length, which
was in general similar to and fairly consistent with the comparable
analysis for upper guartile length. Many significant varietal dis-
tinctions may be made a$ every location, but there are rather wide
differences in the variance for varieties at single locations. This
is partially due to incomplete data for certain locations and also
to inherent locational differences in varinbility,

A summary of the analysis of variance at individual Tocations
for ecefficient of variability for length is shown in the third section
of table 14, In this analysis the contribution for varieties differs
widely at the different ioeations. It follows that the precision with
which differences befween varieties may be identified varies ac-
cordingly at the several locations.

Significant differences among varieties were established at all
locations exeept Prattville, Ala., and College Station, Tex., where
the contribution for varielies was not significantly different from
error. Considering the analyses at all locations, the varietal dis-
tinetion in coefficient of variability is materially less than in upper
guartile length or mean length and consequently it may be con-
cluded that the coeflicient of variability for length is a less efficient
measure of varietal distinction than either of the computed length
measures.

An analysis of variance for combined data on upper quartile
length from the nine locations having eomplete data is shown in
the first section of table 15. The contribution of varieties to vari-
ance clearly dominates the analysis and significantly exceeds loca-
tions. Varieties X locations is significantly larger than error, al-

TaBLE 15.—Analysis of variance of fiber length for all dain

Upper quartile lanyth, Mean length, | Coeflicient of variabitity for
weight-lrequency basis welght-fronuency hasis length
Suu'rt:ioof Signil Signif. Sigmil
variation gnifs Tgmif- iznife
Deg;tes Menn ieant D{z}m Mern icaut‘ Dr:;"a Mean teant
freadom | Y TR freedom | AU | 0D | dreedom | Bauare j ectibar-
Varipties ... . _._ 15 0.93063 3 = 13 Q5773 15 166.48
Lotation_.. .1 8 b |37 7 1340 ] 7 | 40530 ]
Variotics X locationsy 190 Lge? 3§ s ovx (433 165 5326 |J 3
Series writhin
locationd, ... 63 JHZR L . 58 1 cicl 56 N7 O .
Hanqes within :
locations .., ..., . 63 P S, 58 R0.11E¢ I 56
Eror..__. .. .~ ss2 o7 L o O B
Tl o, :,151_,'";?-1371"_"“.7 [ > T OB Y l
r ! H : L H

i Dew fogtnote 1, table 8.
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though significantly exceeded and dominated by both main effects.
From these data it may be concluded that genetic constitution is
the most important factor in determining length. Growth condi-”
tions are identified as being highly important in modifying the
length of all varieties. The significant locations/interaction com-
parison indicates that the predominant tendency in environmental
effects is for varieties to he modified in the same directions and
generally to a similar extent. The significant interaction/error
comparison, however, indicates that a difterential modification in
length may occur. An examination of tlie means indicates that
this differential usnally is the result of a disp-oportionately greater
shortening of the longer varieties under conditions of deficient
moisture.

An analysis of variance for combined data on mean length from
eight locations is shown in the second section of table 15. The
variance for varieties dominates the analysis and offers supporting
evidence that genetic constitution is the most imporfant control-
lable factor determining fiber length. Location contributed approx-
imately one-fourth as much as variety, and consequently it is evi-
dent that seasonal conditions under which cotton is grown may
materially affect fiber length. The interaction varieties X locations
is greatly exceeded by both main effects, although significant when
tested against error. This finding indicates that the differential
response of varieties to places may be identified, although such
response is definitety secondary in importance to main effects,

The analysis of variance for combined data from eight locations
having complete data for coeflicient of variability for length is
given in the third section of table 15. Variance for locations is
about three times more than for varieties, and both main eflects
are significantly greater than interaction, which in turn gignifi-
cantly exceeds error. These data indicate that the coefficient of
variability is affected more by weather conditions than by variety,
although important varietal distinctions were identified. The
interaction varieties X locations, while of interest since it indicates
the differential response of varietal variability under various
growth conditions, is clearly dominated by both main effects and
is therefore relatively unimportant in total variability.

A comparison of the combined analysis for coefficient of vari-
ability with those for upper quartile and mean lengths offers sub-
stantial evidence that the coefficient is a less efficient measure for
varietal distinction than either of the length measures.

CHANDLER STRENGTH

Strength determinations, using the Chandler bundle method
for determining tensile strength of lint, were made on both the
4- and 5-lock-boll samples from two locations in 1985 as a guide
for general strength testing. After this preliminary work, com-
plete data were obtained on the 4-tock-boll samples from eight
locations and partial data were obtained from the remaining loea-
tions,

A summary of the varietal means and rank by locations for
Chandler strength of the 4-lock-boll samples for 1935 is shown in
the top section of table 16. The range in location means is from

-
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TaBLE 16.—Varietal means and rank of fiber strength and fineness—GChandler

localions
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strength, weight per inch, end coefficient of variability for fineness—at 14
in 1935

CHANDLER STRENGTH, THOUSAND POUNDS PER SQUARE INCH—Continued
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92.4 to T1.1 thousand pounds per square inch, for QOklahoma and
North Carolina, respectively. The wide differences in strength
among locations indicate that ecological conditions have a very
important influence on fiber strength.

Varietal means at all locations ranged from 91.0 to 73.8 thousand
pounds per square inch, and this shows clearly that wide differ-
ences in strength exist among varieties. The generally good
agreement in rank between the all-location averages and single-
location means indicates that fiber strength is fundamentally de-
pendent on genetic constitution.

WEIGHT PER INCH

Fiber fineness, expressed as weight per inch, 10 mg. (ue.),
was determined for certain samples from the 1935 regional cotton
variety study. Complete data on weight-per-unit length were ob-
tained on samples from Louisiana, Mississippi, North Carolina,
Oklahoma, Seuth Carolina, Jackson, Tenn., and Greenville, Tex.,
and data for sevies 1 and 8 were obtained for the other seven loca-
tions. Subsequent computations provided estimates of the coeffi-
cient of variability for fineness, as determined from the various
length fractions.

The varietal means and rank for weight per inch, 10" mg., are
summarized by locations in the second seection of table 16. The
range in locational means, 5.36 to 4.67, for North Carolina and
Alabama, respectively, was wide in comparison with the require-
ment for significance, and many significant differences existed
among locations, This shows that environmental conditions during
the time the fiber is developing may greatly modify weight-per-
unit length of fibers. Varietal means, as an average of all locations,
ranged from 6.06 to 3.80, and these offer clear-cut evidence that
weight-per-unit length is definitely a varietal characteristic. Com-
parisons of the rank of varietal means at all locations with the
rank at individual locations indicate a farly good consistency.
These findings offer substantial evidence that fiber-weight-per-unit
length is controlled primarily by genetic factors, but that it may
be modified greatly by environmental conditions under which the
fiber is produced. The fairly good consistency in varietal rank
at individunal locations indicates that there is a tendency for the
fibers of all varieties to he modified in the same direction and to
somewhat the same extent by growth conditions.

COEFFICIENT U1" VARIABLILITY FOR FINENESS

A summary of varietal means and rank by locations for coeffi-
cient of variability for fineness as determined on the various length
groups within arrays is shown in the third section of table 16.
The range in locational means was from 1067 to 9.02 for
Mississippi and South Carolina, respectively, a difference rather
small in comparison with other measures of fiber properties. A
rather poor agreement was found in a comparison of varietal rank
at all locations with varietal rank at individual locations, and this
indicates that the coefficient of variability is not a stable varietal
character or a critical measure of varietal distinction.
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ANALYSIS OF VARIANCE

A summary of the analysis of variance at individual locations
for tensile strength in 1935 is shown in the top section of table 17.
Footnotes indicate Jocations having data on series 1 and 8 only, A
comparison of mean squarve for varieties with mean square for
error shows that significant varvietal differences were identified at
ali locations, but that the relative distinction among varicties
differed widely at the various locations. Diflerences in the precision
of comparing varietal means at the individual locations are asso-
ciated in certain cases with incompleteness of data, and af locations
having comparable data by vaviations in the helevogeneity of
strength within tests,

Analysis of variance by individual locations for weight per inch,
19 mg., is summarized in the sccond section of table 17. A
comparison of the menn square for vavieties with error shows that
significant varietal diskinctions were found at each location. Rather
wide dilferences in the precision of such ecomparisons will also be
noted, partly owing to incompleteness of data and partly to differ-
ences in the inherent variabilily in weight-per-unit length present
at the various places.

A summary of the analysis of variance by individual locations
for coeflicient of varialility fov fmeness is shown in the third
section of table 17. A comparison of mean square for varieties
with mean square for error shows that at eight locations signifi-
cant distinctions were made among varieties, while at six loeations
no significance was found. The relatively lower efficieney for the
coefficient of variability as compared wilh Chandler strength and
weight per inch indicates that the coeflicient provides a less
effective basis Tor varietal diffeventiation than other measurements
of fiber properties.

An analysis of variance Tor combined data {rom the 10 locations
having complete Chandler-strength determinations in 1935 15
shown in the first seclion of table 18. Location was namerically
the greatest contribulor although not significantly larger than
variety. Both main cffects significantly exceed interaction, which
in furn is significant when tested agains! error. In this study
tensile strength was dependent to a greater extent on growth con-
ditions or subsequent weathering than on any other factor, al-
though varieties differed widely in intrinsic tensile strength. The
significantly greater varinnce [or varicties to varieties X locations
establishes the zenctic basis for fiber strength and shows clearly
that velative differences among varietics tend to be consistent
over & wide range of growlh conditions.

A differcntial response of varicties to locations was identified,
and this may be duc to differences in relalive earliness as judged
by the time of boil set or to diffcvential weathering after the holls
opened. Although significant when lested against error, inter-
action is distinctly secondary in importance, being exceeded 58-
fold by varieties and 13.1-fold hy loeations.

An analysis of variance for camhined data from six locations on
weight per inch, 10~ mg., is shown in the second section of table
18. The variance for varielies numerieally exceeded locations and
both main effects were signilicantly greater than interaction,
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TASLE 17T.—Analysis of variance by individual locations for fiber length and
,}ine?};ss—Chandieﬁ* strength, weight per inch, and coefficient of variability
or fineness .

CHANDLER STRENGTH

Mean sguates
Loention
Total | Varieties | Series | Ranges | Ereor
Atabame, Prattville 31,23 54T .0 4.53
Arkansas, Matianna;
[HIREY — 33.79 193,53 138.60 10,53 2.37
Cpland 40.27 195.9% 184,32 0.40 .91
Geurgis, Experimant ! a7.90 52,63 14.18 2.08
Louisi Haton Hapge. A 7.2 20,81 7.26 404
!.:,i'eliwsil)p'l. Steneville. ..., . 18.01 247,58 R294 412 504
Nortly Carolina, Stetesiile 230 163.16 152,49 1L.18 4.11
Oklabiwona, Stillwater i e | 3420 503,42 2850 ¢ . 1857
Zoutly Carclinn, Florenre, d0.06 1 20766 3908 346 414
Tenhekice:
Inck 45.80 251.15 pEYE ] 4.05 10.09
Kuoevifle_._ . 2620 | 183,61 13.18 4.06 4.18
CXA8;
Cullege Station ¥ 30.66 8516 { 208.08 567
Greenville 4547 2648 122,87 30.02 L1.5l
Lubilsoc) 1753 255,95 111.63 540 1108
WEIGHT PER INCH, 10-1 MILLIGRAMS
Alsharon, Prattyille 0.3¢ .64 A4.76 LK
Arkansas, Masianun: .
Lelta?, .38 I8 .03 Q2
Upluul 3 A1 80 4 .08
Geargio, Fxperinent ¥ A8 60 | 03
Loui Iaton Tlouge . W28 260 24 LX) 03
Misiissippi, Stoveville__ 35 274 44 N5 02
Nutth Cacglintn, Stateaviile 34 2,50 L] {05 05
Ohlahom, Stillwoter. M 145 4 " ki
Baulh Caroling, Florenge S0 3008 a7 08 00
Tennoeree;
Jntkegn .33 237 45 04 05
Knoaville t . ) AS 81 .28 o1
ea
College Station t__,. - 41 .84 M 04
Greeuville b 2,63 BENE .08 03
Lubbock 2 iy 8 A3 02
COEFFIGIENT OF VARIARILITY FOR FINENESS
Alabnren, Prattvilie t 1,67 4.26 0.4 |ee| 53T
Arkaneas, Mu jannay
Leltan 6.08 11.33 4.73 42
Upland ! 3,47 4.11 {08 4,08
Georgin, Eaperiment 1 Loy 3.25 2,42 2.72
Louisana, | aton Rouee Al 12,20 7.71 342 a4
Misstasippi, Stanevdl 4.1 1230 Rt 3.57 277
North Careliun, Stateswille 424 11,54 518 217 221
Qklal Stillwater, - 4.02 10,54 a3l i o] 3.26
South Carating, ! lorence - 4,36 17.41 158 L.B3 2.58
Tennpsepe:
Jarkuon 5.82 1104 e 7.03 524
Knoavifle 1 __, 4.32 .08 7.4 2.2
Teany:
Cullege Statign 1 626 1,29 17 3.63
ireoavitle, y 6.13 2111 eqar 1.75 3.78
Lubiork ! 323 4.15 18 251
Degrees of freedom 127 ts 7 T o8 .
V. 31 5] 1 15

! For series | anl 8§,
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TABLE 1B.—Analysis of variance of fiber strength and fineness for all

locations
Chandler strength, LOGO Weight per inch, CoeTeient of variability for
potnds per square inch 103 mlligrama . fineness
Source of T
variation Signif- l Sigaif- Bignif-
D“g"'—‘" Aean ieant D'-gm‘-" Mesn icant D“g}"“ Avan itsuzt_
| freadom | FTEE Cl::;l;lgﬂ:l- Feondom | 437 cc;:xﬁa:ﬁ- feentlom | P rm:o;:;n;al-
Vadelits o, 13 | 187008 PR RTRTL T 15§ 605
Toticnie 4 0 | 430555 ] - 501 1ol :l - 501 3| o
Varietieg Xloeations | 138 ar8g {4 = 7 839 - 75 150 |4 =
Serles nithin i
tyentinga,,. . .0 T0 -3 11 0 SO 42 958 | e i2 %1 ) FUR—
flanged within |
locations.. .. . v HH 13.02 o153 N AP [ 1% | s e
Ertor s e 080 1.19 i Ei0 588 11 I
: ]
Total. .. - l 1,279 [N bl t T l.. ......-._‘! ™ R ‘._.... ........

! Gue f{ootnote i, table 3.

which in turn was greater than error. These data offer substantial
evidence that varietal differences in weight per inch may be iden-
tified and that fineness of fiber is basically genetic. Locations
exerted a large effect on weight per inch, and these effects tended
to be consistent for all varieties, although i certain instances a
minor but specific differential response was identified.

The analysis of variance for combined data from six locations
for coefficient of variability for fineness is shown in the third
saction of table 18. The variance for varieties and locations was of
approximately the same size and significantly exceeded interaction.
1f is therefore evident that varieties differ in regard to the vari-
ability for fineness and that conditions of growth likewise modify
the same characteristic. A comparison of the combined analyses
indicates clearly that the coefficient is a less efficient measure than
fiber strength or weight-per-unit length for either varietal or
foeationai differentiation.

FIBER MATURITY

Fiber-maturity daia of two kinds—percentage of immature
fibers and coefficient of variability for maturity as determined
from the various length groups in the arrays—were obtained from
certain samples in the 1935 regional cotton variety study. Com-
plete data were obtained from South Carolina, Jacksoen, Tenn., and
Greenville, Tex. Maturity data were obtained also from series 1
and 8 at the other 11 locations.

PERCENTAGE OF IMMATURE FIHERS

The varietal means and rank for percentage of immature fibers
are summarized by locations in the top seciion of table 19. The
locational means ranged from 33.80 to 18.30 for Knoxville and
Jackson, Tenn., respectively, which indicates that immaturity as
determined by the method employed varies widely among locations
included in this study. The differences required for significance at
the individual locations are unusually high, considering the size
of the means. Some conaistency between varietal means at the
various locations was evident in varieties near the opposite ends
of the rank, but in general the varietal behavior was not consistent.
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TaBLe 18— Varietal means and rank of fiber maturity—percentage of
locations

PERCENTAGE OF IMMATURE FIBERS

N Prattville, Masisans, Ack. Eageris Batan Btone- Stajes-
Yariety Al b ment, Rouge, ¥ills, ille,
Detiaz | Upland 1 Gt Ia? Mizs, 3 R Gt
Pei, | Rankt Pet. | Rankid Pd, | Rank} Pet. Ranfr P, Rartk Pel. | Rank| Ped, | Rard
Avala (Rogeroen.. . .. 330770 B 12088 11124280 10 lasgs 34641 2745 8 |2.221 &
Arkany Jagn 11 pova3) 5 juash 12 12542 El 2,64 S 12081 M4 (2204 6
33400 5 ATAGL 4 1210% 25 (o408 13 s8] ¥ l204B) 4 (1703 5
Cook M2 ... L331.360 10 {20.83] 16 J21.00F 13 §22.63) 16 120.36| O |2a65 12 1808 31
1
Dellot § s s o v e 454 {]34.38] =2 |azeg| 23630 3 te2uRt r 2041 3 loosm
Deltapinto e o e . 12850 11 12203 15 {20060 14 [27.44] 12 {2736] 14 |2581] o l1554 16
Disie Trivmph I 5 3482 4 jI065 6124877 8 1793n R 3585 6 |o144l 5 1osel 9
Farm Helif .. . (3LEY (o] 3 1md0f 5 39.301 t 3809 & ]2423| 12 j27es] 1
Eialf amd i!l!f Lo aeddR2n v 2es] 10 a2y ¥ |oTrey tyopenas| 13 lmasw| w3 || 7
Mesjenn Wig Poli.. . Tioags| 15 jison| s 3271 ¢ jRan2y 14 |25.53] 10 JeRS0) 16 IN 14
la., ... 2,74 T 120,37 7 2889 4 13058 T RS 12188y 4 |27
Rowden 2088 25077 B0 Q23880 I3 2353 11 [228% 15 1203| 5 f24.0%f 0 |f9e¥] 10
Startex 010, 25281 12 |2338 0 120031 16 [29.840 0 125080 1212088 7 |1858 13
Stoneville 5. ... FT.21 Jianes 1 3?&}5? Lpsasil 5140480 2 izam] 2 S0
Tnumph -H__.. - . 33051 [ AR )] I o & 1LI3E 5 12002 10 [27.78] 5 |i8.] 12
Wilds 5.~ e JARAS 22853 4 B2 5 133, 4 (40200 313780 1 2% 6
Average, ail vatledien..... 32.89'...._.. 20430 ... 2020 - - 30| .. | 3208 ] 26,28 L 20076
Difference recjuined, .
adds 095 1. U L%, U 5 ¢ -] (RN - XS | I 10,38 . L0 fyieg .. i2.ae]_
1
GOEFFICIENT OF VARIABILITY "Gk MATURITY
Acaln {Hoger), {13112 1 k2542 1 2-!.24! 5124 BSl 0 |25.26! 8 125.80)
Arkansas 7., 3 138.83] 2127500 a0l 16 |305& 15 (3478 2 [22.92] 8
Cleveland {i¥) 8 J25.28] 4 120800 1 {208 8 |2338f 612123 1 [2328 ¥
Cook §32__ .. 932703F 5 {2 F208n O |2a28] 41952 32372 @
Uelfon 4 . 17 25,74 Tra3e B l20sH 7 200 2 iarasy 1 |%0.05 R
Deltapine, mew o e 24,66 2 (29,506 AN 3 1B 8§ |26 2062 3|21 1
Dizie Trivmph Y59, oG 1 1ia3r a6 12081 12 {92132 g loava] B |2604] e |17 M
Varm Belief e . ... .68 4 120.600 13 (2040 13 {1948 5 (100K 14 | 25,08 1882 13
MELE l-! W22 18 {24080 6 {20467 (2 j16.03] 18 | 1897 35 120.34| 18
CHaa5 15 (1R 15 120361 9 Jio8s 1§ |%708] 3 12840 4 =152 1
IT66) 11 F2083 12 ieeg] 15 |28 2 1anuy 1 |248,11 5 | 24.20 4
ATy 119361 L4 12400 51251 4 180,047 12 |252 P |iB45; 15
Btartex 618, .. gAY 0 'N,IGI 9 2584 4 ]23.85% 6 o3a0] T o83 T |=3e8f B
Stonevile 5. VLGS O PLARE 1% | 1853 16 |R0es| 13 Dodol 13 Teodi] a2 l2nad 2
Teinmph 44 S EH 7 (35230 8 |2i2nf 10 proedF 13 2Rc8] 2 (17821 16 {2270 B
Witde 3 e e LR R T R B N 2044 #O | IS0u) M J3TRE 1
Aversge, all varieties {1053 .. 128000, | 2002 A1 1 U B ey | J ) 3 e
ifference requied,
adds 000 L . [ERESL. o 235 | 10E] L 103 s ol 2L.05] | 22,65 .

! Batn from seriea t and & only,
COEFFICIENT OF VARIABILITY FOR MATURITY

A summary of the varietal means and rank by locations for
coeflicient of variability for maturily, is shown in the second
section of table 19. The locational means range from 31.26 to 19,73
percent, for Jackson, Tenn., and Alabama, respectively. The differ-

ence requjred for signifieance indicates that the coefficient of

variability is an extremely variable measure. In several cases the
difference required for significance is of about the same order,
and in one case exceeds the mean. A comparison of the varietal
means and rank for the different locations shows little tendency
for agreement.
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immature fibers and coefficient of wvariability for maturity—for 14
in 1935

PERCENTAGE OF IMMATURE FIBERS--Continued
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ANALYSIS OF VABRIANCE

A summary of analysis of variance by individual locations for
percentage of immature fibers is shown in the top section of table
20. A comparison of the mean square for varieties with error
shows significante at only 8 of the 14 locations, This finding in
conjunction with the variability in mean square leads to the con-
clusion that percentage of immature fibers is not a highly stable
character or one sufficiently sensitive to provide precise distine-
tions among varieties.

A summary of the analysis of variance at individual locations
for coefficient of variability for maturity, is shown in the second
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TaBLe 20.—Analysie of variance by locations for percentage of tmmature,
fibers and coefficient of variability for maturity - .
PERCENTAGE OF IMMATURE FIBERS

Mean squares
Locatian -
Totsl | Varicties | Heriea | Ranges | Error
Alabama, Prattyills 5 43.00 5340 318410 12.80
Arkansse, Mazianna:
Lelint 2473 33.83 20,75 [cmirn . 15.80
Upland 4, . 3425 46,91 540 TGk
Crorgls, E{Peﬁmnt 1 34,29 5121 | loage 12.41
Louitisns, Ustan Rouge ! 1047 50,85 22.83 ; 14,50
Missixilppi, Btoneviite 1., . 28.22 18.52 43.08 18,55
North lrnliq-l. Biatenyille 1 « 17,04 19,78 3 | . 17.63
Oklabams, Stillwater ¢ i 3 . L 38
Bouth Caroline, ¥1 17.4%
Tepneasee:
sckagn. 1827
Kpoxviila1 31.03
‘oxsd:
Collego Btation1 40,48
reenville 1268
Lubbock 1 .16
Alab Peativiile 3213 aras 17.88 27.85
Arkanray, Marisnca:
Deltw?, 52,01 39.1% o4 03.75
Upland 1 . 3n.81 2348 22743 16.07
Geop;u, Ex it 20.20 2721 3537 12,31
Louisians, Baton Rouge 1 3031 | 3238 88 .1 3043
Miswimippt, Stonaviilad ,,_ 69.51 042 | 350.18 £9.60
North Caraling, Statesvilled G0 68,08 233 507 .
Ohtatorna, Stillwater t 51.23 5431 1B 5155
Bouth Ceroline, Flarenos, 46.05 i13.85 125,09 4644 a7
Tennessee:
Iackaor b 96,52 218,79 284,50 85,73 08,06
Knozyitle 1 25.20 32.99 2240 17.77
‘praN: . vl
Colltge.ﬁhlum H 4538 51.20 53.00 38.53
Greenville, 4133 105.08 78.95 23.24
ER bubbork * 33.18 35.61 6.84 3247
Degrees of freed : 127 15 7 7 98
Da.t a3 15 1 15

1 For series 1 and 8,

section of table 20. A comparison of mean square for varieties
with the corresponding mean square error shows that in the 3
cases where eomplete data were available significant contributions
were identified for varieties. At the 11 locations for which data
on series 1 and 8 only were obtained, no significant contributions
for varieties were identified. These data indicate that the coefficient
of variability for maturity is not a sensitive or effective variable
for making distinetions among varieties,

An analysis of variance for combined data from the three loca-
tions having complete data on percentage of immature fibers is
shown in the first section of table 21, The contribution for loca-
tions dominates the analysis and significantly exceeds both varie-
ties and interaction. Variety is significantly greater than varicties
X locations, and interaction is significant when tested against .
error. From these data it is evident that percentage of immature
fibers is determined largely by growth conditions, although varietal
differences wera identified.

An analysis of variance for combined data from the three lo-
cations having complete data on the ceefficient of variability for
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TABLE 21.--Analysis of variance of fiber immaturity for 8 locations

. abili
Percentage of immature Gbers Coeﬂicmn;:{‘g:;l ity for
Boares of variation Bignifi Bignifis
ignifi- gLl
greed Mean cant Deateet Mean cant
Varictien 15 37.13 | 15 233.71 |
Locati : 2 5,025 ] - 2 351019 ] -
Vurictien X localio 3 - 27.50 - 2 01,8
Beries within lotations........... . 21 BTAT 21 L R I——
Raoges within lecations..._............. 2k 10.89 a1 54,27 |
Errar 24 \ 1491 4 42.34 PR
YT P | 383 68.00 383 70.51 JE——

!} See footnote 1, table 3.

maturity is shown in the second section of table 21. The variance
for locations definitely dominated the analysis and significantly
exceeded that for varieties, which in turn was significintly greater
than interaction. From these data it is clear that the coefficient
of variability for maturity is largely determined by growth con-
ditions, although general varietal differences and a differential
response of varieties to places were identified. The coefficient of
variability for maturity is a less efficient measure, both of loca-
tional effects and of varietal differences, than percentage of im-
mature fibers.
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