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SUMMARY 
Studies were can-ied out on samples of 16 varieties of cotton 

grown in 8 replicates at 11 to 14 locations for a 3-year period. The 
design of the study provided an opportunity for testing the relative 
effect of variety, location, and season, and the interactions of these 
main effects on each of the variables, the oil and the protein con
tent of cottonseed, and the amount of fuzz on the seed. 

Comparatively wide differences were identified in each year
among loeational 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 

• 

1 Submitted for publication Jar.uary 1945.. Field sample. used for oil. protein. and fut.t. 
detennlnations were obtained througb the assistance of various division and agricultural
experiment station worker~. and the contributions of the following from the agricultural
<!Xperiment station of tbe States named are gratefully acknowledged: J. B. Dick and H. B. 
Tisdale. Alabama; Mariin Nelson and L. S. Bennett. Arkansas; W. W. Ballard and R. P. 
Bledsoe. Geor~ta; H, B. Brown and J. R, Cotton. Louisiana; J. W. Neely and H. C. 
McNamara. Delta Branch Station, Mississippi: P. H. Kime and R. H. Tilley. North Carolina; 
L. L. Ligon, Ok!ahonm; W. H. Jenkins and E. E. Hall. South Cnrolina: N. I. Hancock and 
R. P. Hazlewood. Tennessee; I). T. Ktllough lInd G. T. lofeNe"•• Te"/l~; lind D. L. Jonel! . 
Substation No.8. of the TexRs station; and or tho following fMm U. S. Cott"n Field Stations, 
D. M. Simpson. KnoX'lil\e. Tenn.: and H. O. McNamara and D. R. Hooton. Greenville. Tex, 

Chemical analy.es were nuule Ul,der the supervision of D. G. Sturkie. at the Alabamll 
:\g'ticoltural Exper.mont Station' • 
• Fiber 'labpratory detcnninatlona were made through cooperative Rrran~emenu. In fiber 

laboratone.o of what Is now the Rescareh and Testing Division of the 'Cotton and .Flber 
Branch. Office of Marketinlt Services. U. S. Dep'lrtment or Agriculture. R. W. Webl!. 
C. M: Conrad. and Enoch Karr"". of that; "organi:U1Uon. were responsible for tte'leadlll'sblp
aDd lQpIUv\8Ion of the laboratory work. 

http:analy.es
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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 r6presented. 

In both oil and protein percentage,t.he effect of locations was 
numerically larger and, with the exception of percentage of oil in 
1935, significantly greater than the effect of varieties. 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, indicating that chemical composition and 
amount of fuzz are basically 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 is clear that oil, protein, and fuzz are all dependent on genetic 
constitution and that a consideration of these variables in the 
breeding program should result in the isolation of lines superior 
in anyone or all of the characteristics. 

A comparison of oil and protein data shows rather clearly that 
these characteristics are substantially independent as far as 
genetic 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 range 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 fiber properties were 
found to be less efficient measures of varietal or environmental 
differentiation than the respective properties. 

In 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 
examined in any breeding program, so that those that ~ontrib';1te 
to the quality of the manufactured product may be assOCIated wlth 
desirable yield fadorsin the develonment of new strains and 
varieties . 
. Environmental factors are important in the development of all 

fiber properties, but with the exception of moisture supply.il). the 
jrrigated 1l<'1.1·t: of. tlH~ GottQ)) J?~JtJ· weai4er: conditions i1.~·e larg~ly 
fortuitous.. .. Conseqllentl~', it. is import,ant. that .thE' variat~ondtH' 
to 'Emvironnient be evaluated ih any comprel1ensive study 'and 'that 
.tb~se effects be .removed frOlll estimates of varietal differences. 
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PROPERTIES OF COTTONSEED AND LIN'!' 

NEED 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 critica.l value to those 
concerned with cotton production and cottonseed processing, al;i 
well as of importance to those responsible for allocating available 
supplies to consumers. . 

As a part of the regional cotton variety 8tudy conducted ill 
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 protein content of cottonseed from representa
tive varieties grown under a wide range of environmental condi
tions. The general scope. of the study included a measurement of 
agronomic and gin data variables, fiber properties, and spinning 
perfol'mance on varieties grown in the main Cotton Belt to deter
mine the relative importance of varietal differences, ecological 
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. 

RESTJVfS OF PREVIOUS INVESTIGATIONS 
Previous investigators have reported the range in oil and protein content 

uf cottonseed in breeding material, varietal studies, and commercial samples 
at various locations. Ware (9),' in summarizing the results of continuous 
selection in Arkansas for oil and protein content of cottonseed, reported an 
average difference of 4.8 percent between the high-oil and low-oil groups. An 
average difference of H.7 percent was found between the groups of plallts 
selected continuously for high and low protein. Sell!ction for a high or low 
level of either oil or protein resulted in an opposite response for the other 
variable, indicating" a negative association of .oil and protein percentage. 
Brown and Anders (1) found differences exceeding 12 gallons of oil per 
ton (4.8 percent) ampng varieties grown at State College, Miss., and Rast 
(7) found differenc~s greater than 16 gallons per ton (6.4 percent) umong 
val"ieties grown in Georgia. 

Creswell and Bidwell (2), ill a summary of results from a large number 
of analyses made by company and commercial chemists, reported the range 
of State averages for 3 successive years as 292 to 337, 285 to 330, and 267 
to :lln pounds of oil per ton (l·I.IlO to 16.8G, 14.25 to In.50, anc113.35 to 15.95 
percent), indicating differences betweeu seasons and among States, but the 
variation is ditlicult to interpret, as it represents a composite of varietal and 
ecological factors. Comparable ranges in yi()ld of cottonseed meal w(\re 
found between seasonal and State averages. 

• 
Studies by Meloy (6) showed a progressive decline in percentage of oil 

through the picking and ginning season in six: Texas counties for 1942-43. 
No com;istent trends in protein were identified in the same samples. In 
another study, Meloy' reported rather wide variations in both oil alld 
protein percentages in samples of cottonseed from a single county ami 
pointed out that oil and protein are not always related in an inverse ratio. 

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

• Figures In I'nrenthcses rerN' 10 LitcrntUl'c Cilc~l. \I. 41. 
l~I~U)'''. (;~!ol 'rift'. ,"'F,f''''('r Irf Wf.~A·rIlEk O~ TIU: REI.ATIVF IH~.\'r:LOI'.ln:XT OF 011. ANn I'ROTEI:\ 

III COTTONSP.ED. Nat!. Cottonseed }'rod. Assoc., Hol Springs, Ark. 5 PP. 1941. [Processed.] 
Su:n·;R5. A. V. and 1..0W,)(.\N, M. S. A STUDY Q}o" COT"tO:-:St-:1::U WITn )(EFI::Rt.:-SCI-: "0 VARn:TAI. 

~ II ,,".,~ nO.lSl'II S Al'» "')CRCF.S 0>' rRODCCT10N. l'. S. Dept. Agr. 12 pp. 1932. [Processed.] 

http:COTTONSP.ED
http:anc113.35
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seed and (2) percentage of oil in t.he meats. Some varieties were found to . 
contain meats with a higher oil content than others, and this characteristic '.: 
appeared to have no relation to geographic source. No definite conclusions 
were drawn concerning ammonia cC'ntent of the seed. 

Garner, Allard, and Foubert (4), in studies on samples groWn in Georgia 
and South Carolina, found small differences in percentage of oil among
varieties but greater differences among locations and seasons. 

Hancock (5), in the analysis of data from four varieties grown for 3 
years at three. locations in Tennessee, found the order of factors contr~bu'.;ing 
to oil content to be location, variety, and season, while for nitrogen content 
the order was location, season, and variety. The variance for seasons X 
locations was considerably greater than that of other interactions for beth 
nitrogen and oil. 

Tharp (8) found an increase in oil percentage in cottonseed grown on 
soils in which potash was deficient and called attention to the importance of 
varietal choice and proper fertilizer application as 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 consequently the 
data could not be examined readily for interrelation of varietal and ecological
factor,;;. 

Laboratory measurements of fiber properties were made on lint samples 
from the majority of locations in 1935. These data offer substantial evidence 
on the effect of location of g'l'owth on various fiber properties and are of 
particular interest at a time when special fiber quality is of impor~ance. 

EXPERIMENTAL PROCEDURE 

In a pilot study, chemical analyses were made on seed from Imth4- and 
5-lock 100-boll 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 4-10ck-boll 
samples only. The following data, unless otherwise indicated, were taken 
from the 4-10ck 100-boll samples. Oil, protein, and fuzz determinations 
were made through cooperative 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 fuzz, the seed was dried in the oven 
at 110· C. for 4% hot!rs, cooled to room temperature, weighed, delinted 
with sulfuric acid, washed free of acid, heated again in an oven at 110· 
for 4% hours, allowed 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 seed as the basis for calculatiom. 

The percentage of oil was determined by running the seed 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 cc. of halowax and 1 to 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 caught in a test tube. The filtrate was allowed to come to room 
temperature, and 2 drops were placed on the lower prism of the refractometer. 
The sample was allowed to stand for 10 minutes with temperature constant 
at 30· C. The refractometer reading was then taken, and from this reading 
the percentage of oil was determined by use of a standard conversion table. 

In determining nitrogen, samples of the ground seed as obtained for 
percentage of vil were weighed and nitrogen 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 three variables are summarized in the present report. 

Data for each variable were treated by the analysis-of-variance method of 
Fisher (3), in order to separate total variability into its components and to 
test the significance of variety, location, and season, and their interactioN 
on each of the variables. 
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EXPERIMENTAL RESULTS 

PERCENTAGE OF OIL 

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., becaus'd a neces
sary change in location of these two tests in the succeeding years 
prevented comparisons between seasons on the sam(~ blocks of 
land.. The test at Brazos Valley, Tex., was conducted <mly in 1937. 
The location means ranged from 24.21 to 20.93 perc('lnt of oil for 
North Carolina and Jackson, Tenn., respectively. ?L'he range in 
varietal means at all locations was from 23.37 to ~W.04 percent. 
The range of 3.33 percent for oil, when considered in connection 
with the requirement for significance, 0.31, shorvs that many 
significant differences were established among varieties included 
in the study. 

A comparison of the varietal rank at alllocatioI\s with the rank 
at individual locations shows a general tendency for agreemerit, 
but certain departures indicate a differential J:esponse 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 1936 with 
that for 1935 shows that the average percentage of oil was elosely 
equivalent in the 2 years. The range in location means for 1936, 
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 1935. 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 individua\ 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 l.-Vm-ietal means and. rank for pe'rcentage of oil, as deterntined 

Location 

. Yeor and variety 'Marianna, Ark• 

Prattville. 
 Expori- Baton Stone- S!at.s

.\ . Ala. 
 roent. Rouge. ville, ville. 
Delta t:pland Ga. La. Miss. N. C. 

" 1935 
 Rank Pel. Rank Pel. Rank Pel. Hank Pel Rank Pet. !Gnk 
Kcala (Rogerl_...................... 23.45 11 22.36 10 23.96 7 23.50 7 24.76 4
~;~J;~?: Pet. 

Arkansas 17.. .... _ .................. _ 24.02 i 22.51 6 n.57 11 23.76 5 24.85 3

Cteveland (W) ............. __..... .._- ............ 22.M 1:1 20.70 15 22.46 22.15 14 23.74
14 13 

CQO~ 912............... _ ...__._... .....__.....-.... 24.35 6 23.20 I 24.30 2 24.01 4 24.66 
 6 


Iklioe 4.._..___._................. ............ ..-...... 24.66 3 22.92 3 ,.,....... .......... 2-!.16 4 23.46 8 24.35 9 

Iklta~ne.............................. _ 23.5a 10 22.40 9 ..._..... 

< ••• 23.65 10 22.90 11 23.96 10 

Dixi. riumph 750._ .............. , 24.80 2 22.67 4 

-

'24.40 1 24.41 I 25.19 2 

Farm Relief._._.........._,.. ••~, •• -+ .. 21.82 15 20.87 14 . ..--- 22.41 15 21.79 15 23.81 12 


Half and Half._......... _ ....... ......-...~ ........- 24.61 5 22.40 7 .,......,.. .......... 23.69 9 23.26 9 24.74 5

Mexican Big BolI...........__.. 23.77 U 21.90 II .....-... ........... 2-1.19 3 2;1.51 6 23.72 14

Qualla ............. _ ...._ ....._._ 21.51 16 20.05 16 ...... 21.59 16 21.12 16 22.25 16
___ ...u ..... 

Rowden 2088.........__.... _ -....,- " ......~. 24.6-1 4 22.56 5 ...-..•. 24.10 5 24.15 3 
 23.84 11 


Startex 619_.__............,,_.. -_... ............. 23.94 8 22.44 ........... .......... 23.45 12 22.90 10 24.57 
_ ••_ 23.:14 12 

Trium~h 4L-_................... ........ ,.,2.1,47 1 23.15 2 24.0. 6 2U6 2 25.54 1 

Stoneville 5 ....................... _ ... ......-.. 21.99 13 .-....... - ...... 22.6~ 13 2247 13 23.21 15 

7 


Wilde ;:....__.. _ .............. , ..........122.51 14 21.80 12 23.91 8 22.70 12 24.37' 8 


22.131"__Average, all varieties...... ........... 23.53 23.15 

Difference req.,odds 99 : 1 .......... .84 ....,_ .921'........ .88 .96 24,1.01 .......... 


1 


_'_"1 ~3.6Y ......... 211= 

1936 


ACaia (Roger)_............... _ 20.26 6 24.39 10 10 24.60 7 23.54 7 22.60 11 25.79
20.16\ 7 

Arkansas 17........~.............• 20.49 5 25.27 3 20.54 7 23.6-1 I:l 23.92 6 23.07 8 24.87 14
Cleveland (Wl..__..._ ......... 17.50 16 23.17 14 19.22 15 22.95 IS 21.20 16 21.81 15 25.22 
 11

Cook 912_........................_ ... 19.56 10 25.05 7 20.71 5 24.52 8 23.14 10 23.14 7 25.12 
 13 


Delfoe 4._.... _ .................. 20.61 3 25.21 5 20.71 6 25.02 4 23.9., 4 24.60 3 26.00 
 4

Deltalline .......... __...............• 19.95 7 23.80 12 20.34 8 24.17 11 22.94 12 22.50 13 2jU6 12 

Disie Trumph 759............ _ 18.65 14 26.04 2 21.59 2 2.J.42 I 24.46 1 24.37 2 26.04 2

Farm Relief__............ _ • 19.51 12 23.11 15 19.32 14 22.96 14 22.41 14 21.95 14 25.41 
 9 


Half and Half._............._. 19.60 9 24.66 8 20.05 12 24.27 10 23.47 8 23.80 4 26.00 3

Mexican Big BoiL........... _ 19.92 8 24.49 9 21.10 3 24.51 9 24.10 3 23.55 5 25.80 6
QuaIla........__...... _ ......._ · 18.49 15 21.66 16 17.92 16 21.41 16 22.35 15 20.65 16 23.71 16

Rowden 2088..... _ ............. _ ..• 20.55 4 25.24 4 20.26 9 25.07 3 23.95 5 23.44 6 25.76 
 8 


Startex 619.__............. 19.54 11 25.17 ti 21.01 4 25.27 23.12 11 22.09 10 25.27 10

Stoneville 5_.... _ ........_. 19.40 13 23.P· 11 20.12 11 24.04 12 22.92 13 22.51 12 15
24.60
Triumph 44....-..__.... _ .. 20.72 1 26.24 1 21.81 1 24.90 5 24.36 2 24.44 1 26.10 1

Wildo 5 .......... _ ......__ ......· 20.71 2 23.64 13 19.70 13 24.74 6 23.40 9 23.06 9 
 25.92 5 


Average, all varieties .... 19.72 ---_. 24,44 _....- 20,29 _...._. 24.22 .-........ 
 23.33 .--.-. 22.99 ..--. 25,42 ..-_.... 
Difference required,

oddo 99 : 1_............ _ 1.60 ......_.. 1.08 .......... 1.81 ........- 1.23 .......... 1.15 .......... 1.06 _._-1.62 ----., 

1937 

Acala (Roger)._ ...................... 20.79 5 20.75 4124J 3 20.41 12 26.38 12124.72 12 25.77 (

Arkanaae 17........... _ ......._. 19.5.1 12 26.96 2 24.14 4 21.27 7 26.67 \0 25.19 5 25.89 3

Cleveland (W) ...... _ .... _ ......... 18.99 16 24.95 15 23.19 11 21.10 9 26.09 14 23.20 15 25.35 8

Cook 912........ _ ......__.......... 20.19 10 26.50 U 24.97 I 22.94 1 26.79 7 25.49 2 26.49 1 


Del£oe 4........._._.._._._.... 20.61 8 26.69 5 22.20 \4 21.64 U 27.30 3 25.2.1 4 24.35 14

Del1apine......~__......~.... , ........ 19.80 11 26.27 II 23.60 fl 21.15 8 26.70 8 24.89 10 24.40 13 

Dixie Triumph 759, ........ _ .... 2U.75 6 27.71 1 24.66 2 22.94 2 27.86 2 25.06 7 25.24 10

Farm Relief __.............. 19.55 13 25.34 \4 21.44 15 20.00 15 '26.12 13 23.65 14 12
24.66 

li.U and Half_................._ .. 21.11 3 26.61 7 22.S.'; 13 22.00 3 26.65 II 24.92 9 25.69 5

'Mexican Dig BolL.......__.... 20.71 7 26.46 \0 23,77 7 21.09 10 26.92 6 25.86 1 25.29 9
Qualls ........ _.__..._ .. _ ...... 
 19.35 15 23.94 16 21.09 16 17.47 16 25.55 15 23.12 16 22.57 16

Rowden 2088....___........ 21.02 4 26.20 12 23.67 8 21.42 5 27.06 5 24.79 11 25.67 6
.:q
Startex 619____.......... 
22.36 1 26.55 8 24.01 5 20.29 13 27.22 4 25.54 3 26.37 2

l;tone>me 5 ___......_ ..." 19.50 14 25.•i4 13 23.60 10 20.04 14 24.57 16 24.02 13 23.31 15

Triumpb 44......_._..._ .. _ 21.69 2 26.76 3 23.99 6 21.90 4 28.15 1 25.01 8 25.45 7
Wilds 5 ...... __.___,. 20.59 9 26.65 6 23.14 12 20.76 11 26.69 9 25.14 6 25.00 11 


Avorage, all ,...netiee ..... 20.41 24 23.40 • 21.03 . 26.67 24.74 25.09 ...... _ 
Difference required, =126 

•oddo 99; 1 ............... _ 1.53 _ ...... 1.50 2.l8 1.64 • 1'.60 1.51 2.24 I _... 


.~ 


• 


• 

I 
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PROPERTIES OF COTTONSEED AND LINT 7 

froo.'/, moisture-free acid-delinted cottonseed, at If to 15 locations, :1.995-97• ---. 
Location-Continued 

Varietal 
avera..~,College BrazosStillwater, Florence, Jackson, I\noxville, Greenyille, r.ubbock, nil locatiouaStation, Valley,OklL B.C. Tenn. Tenn. Tex. Tex.

Tex. Tex. 

I 

Pel. Rank Pc!. Rank Pct. Rank Pel. Rank Pd. Raqk Pcl. Rank Pct. Rank Pet. Rank Pet. I Rank 
20.07 14 21 ••59 6 10.34 15 21.36 13 21.50 13 22.72 2 21.86 9 .....-.- -....... 22.20 • 10 

21.31 8 21.35 7 22.05 2 22.52 3 22.84 5 21.32 6 21.50 10 .....-..... ....__. 22.64 6 

19.86 15 20.20 14 2ftSli 12 21.45 12 21.50 11 21.26 8 20.62 14 ._ ..-.. .,......... 21.43 14 

22.45 1 21.67 4 21.U2 4 22.16 6 23.29 3 23.10 1 21.97 7 ..-....... ......_... 23.10 2 
_._.22.15 2 21.90 2 21.00 3 22.20 5 23.07 4 21.19 12 22.45 2 .......... 22.88 

21.70 6 21.01 11 21.39 0 22.00 7 22.14 10 21.22 10 20.09 12 -_. ...._- 22.25 •9 

21.16 0 21,66 5 21.76 5 22.71 2 23.50 2 22.49 3 22.31 3 ........... ..-_.. 23.10 3 

20.24 13 19.81 15 10.50 13 20,44 15 20.31 1.5 21.07 13 20.44 15 .......... -.-... 21.05 15 


22.11 • 21.04 0 21.5.i 7 21.74 11 22.27 0 21.51 5 21.09 0 .........' .-....... 22.58 7 

21.0P 10 20.87 12 21.37 10 21.70 10 21.40 14 20.61 15 22.21 4 ....- -....- 22.20 11 

10.56 16 18.50 16 17.56 16 18.94 16 10.10 16 10.01 16 20.37 16 .......... .-....... 20.04 16 

22.15 3 21.25 8 21.46 8 21.96 S 22.40 8 21.21 II 22.12 5 ...·t.···· .......... 22,65 5 


21.36 7 21.70 3 21.61; 6 21.84 0 22.70 6 20.R" H 21.92 8 .-...._. 22.411 8 

20,45 12 211.47 13 20.87 1I 21.09 H 22.50 7 21.7U 4 20.75 13 ............. ........... 21.79 13 

22.02 5 22.01 I 22',01.; 1 23.:;5 I 23.04 I 21.26 0 22.81 1 --_.... -_.... 23.37 1 

20.6.1 11 21.04 10 19,45 H 22.41 4 21.,j5 12 21.30 7 21.05 II ........- -...._, 21.90 12 


21.15 21.02 20.03 _00_ 21.77 21.43 21..,0 22.2:1 
__ 

--"22.i4[=.93
1.03 1.44 1.06 • 1.07 _ ...... 1.40 .83 .31 


• 

15.20 15 24.79 7 21.71 7 21.~7 13 19.95 12 18.50 13 22.06 12 .......... ....-. 21.82 11 

17.05 12 2U7 8 21.52 8 23.40 4 22.01 2 20.14 8 22.87 6 .--- --_.... 22.41 8 

15049 13 23.87 H 19.24 16 20.89 14 19.59 14 17.64 1.5 20.35 16 -_. ......_- 20.58 15 

18.49 0 25,44 4 22.41 2 23.06 2 21.57 5 20.59 3 22.01 7 ---_. -...._. 22.59 4 


18.77 .i 2Ml 5 22.94 I 22.57 8 21.17 7 21.51 2 23.16 4 .--... .._- 22.9!i 3 
_...__.17.54 10 2M5 9 20.71 13 22.27 9 20.72 9 20.41 4 22,42 9 22.03 10
"--'''' 
19.11 2 2.;.37 6 22.10 4 24,46 I 21.97 3 2Q..11 5 22.57 8 .......... ._-- 23.0.; 2 

17.50 II 23.66 15 19.71 14 20.71 15 19.40 15 10.09 i2 21.40 14 .......... --_.... 21.15 14 


19.01 3 24.50 12 21.12 9 2:1.42 5 21.71 4 20.31 6 23.07 1 ...._- --" 22..57 6
_._.. 17.76 8 25.5. 2 21,92 5 22.15 10 21.51i 6 19.70 10 22.97 5 ..-.~ 22.51 7 

15.36 14 21.02 16 19.71 l.i 20.00 16 17.20 16 17.51 16 21.311 IS ._.- .-..._. 20.02 16 

18.80 4 25.M 1 ~O.86 12 22.84 7 21.04 8 20.22 7 22.31i 10 --.- ..........,. 22..18 5 


18.27 7 25047 3 21.72 6 • 22.89 6 20.35 10 . 19.20 11 23.47 2 ............ -_..... 22.41 9 

17.61 9 23.07 1:\ 21.12 \II 121.9:; 12 20.34 11 20.10 9 22.14 .11 _._- ._--. 21.76 12 

10.84 1 24.60 10 22.39 3 23.00 3 22.14 I 21.74 1 23.36 3 2:1.35 1 

15.0ft 16 24.60 11 21.11 11 22.00 11 19.90 13 lS.17 14 21.0·1 13 21.71 13
---_._--
17.55 24.64 21.28 .._\22.44 __ 20.70 IS.70 22.44 22.10 --_._....-. 

1.97 ....__ 1.·18 _ ..__ 1.30 1.08 .3R _.-.._.....1.30 1.20 U1 

18.00 14 23.67 ti 20.50 13 22.10 8 15.11 13 16.20 15 23.59 6 18.76 11 21.80 10 

19.35 5 2:\.95 3 21.77 5 22.41 6 16.81 7 18.41 • 23.47 7 19.B1 6 22.38 6 

16.21 16 20.52 16 20.06 12 21.02 14 14.15 15 16.30 14 22.12 H 17.46 14 20.77 15 

20.42 3 24.20 1 22.10 4 23.01 2 16.86 6 1S.37 6 22.64 12 20.81 3 22.70 3 


20.61 2 24.0ij 2 22.41 3 22.2] 7 17.51 2 19,41 2 23.64 5 19.89 5 22.52 4 

18.86 11 22.62 11 20.34 14 21.96 9 16.11 9 17.71 10 22.49 13 10.10 9 21.73 11 

10.10 7 23..55 8 2:1.51 1 2:1.60 1 17.36 3 lP.OI 3 23.36 9 20.84 2 22.98 I 

18.60 12 22.41 13 21.2i 10 21,44 13 14.;7 1·1 16.96 13 2:t45 8 17.96 12 .21.18 13 


19.24 6 23.&0 7 21.21 11 22.·!tJ .i 17.00 .i 18.27 7 24.22 3 19.34 S 22.34 M 

IS.P7 10 23.30 10 21.57 8 21.70 11 15.79 11 IB.16 8 2·1.69 I 18.80 10 22.21 9 

17.til 15 20.56 15 19.46 15 19.39 16 13.87 16 15.2.1 16 21.07 16 15.07 16 19.69 16 

19.81 4 23.80 5 22.86 2 22.tH 4 If>.17 S 18.40 5 23.71 4 19.92 4 22.-18 5 


• 
IU.OO 9 23.86 4 21.77 6 22.66 3 1.1.84 IU 17.75 9 22.82 11 10.U!! 7 22.38 7 

19.07 S 21.1.1 14 19.31 16 20.84 1~ 17.15 4 17.•57 11 22.09 15 17.92 13 21.05 14 

20.66 1 23.54 9 21.50 " 21.96 10 17.72 I .19.61 1 24,42 2 21.5ti I 22.93 2 

18.20 13 22..t6 12 21.00 7 21.52 12 15.47 12 17.50 12 22.8·1 10 17.42 1.1 21.67 .12 
------------------------.. ----------- 
18.99 -- 22.05 -- 21.39 .•__._. 21.04 .--- 16.11 2\.93 -·...·-r--·17.S1r- 23.16 --. 10.02 ----- . .1.44 ____

1.54 1.53 1.41 .45
1.45 2:20 2.0:1_; ...... 1.45 ._- -_··...·t··-

http:17.S1r-23.16


8 TECHNJ(;A L BULLETIN 903, U. S. DEPT. OF AGRICULTURE 

rang-e in varietal averages at all locations for 1937 was 3.28 percent 
for oil, and this is remarkably consistent with the varietalmnges 
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 place 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, 3.28 and 7.87 percent. The rank of stations is not consistent 
from year to year, indicating that modificati0l1s in percentage of 
oil are dependent to a greater extent on local weather conditions 
than on soil-type differences. 

A summary of the analysis of variance by indivIdual locations for 
percentage of oil 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 cOlltr.ibutions 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 01' both of two factors: (1) The 
relative difference among varieties is greater at some locations 
than at others; and (2), residual variance 01' error is not equal at 
all places. For example, comparison shows that an unusual degree 
of uncontrolled variabilitv existed at Florence, S. C., and Green
ville, Tex., in 1935. At Florence, no abnormality in plant growth 
could be detected, but at Greenville, a rather unusual fruiting 
situation occurred, only a comparatively few bolls 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 val'iance and not closely 
associated with any characteristic plant development. Error vari
ance was generally larger in 1937 than in the preceding years and 
no adequate explanation for this increase is avnilahle, but it may 
have been caused by n greater heterogeneity among individual 
plots due to the unusually high yield resulting from the setting 
of bolls ovel' a periodlongei' 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 errol'. 

The variance for series and ranges differed greatly among sta
tions within any year, and also among years at certain stations, 
indicating that differences in oil content were due to varying plant 
response to soil differences within the experimental block or to the 
relati9n of these soil differences to the w6c:'1.ther pattern in succes· 
sive years. ______ 

• 


• 


• 
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9 PROPERTIES OF COTTONSEED AND LINT 

TABLE :2.-Summa'ry of mean sqwu'cs for analysis of Va-Nance on percentage
of oil from 4-lock-boll samples 

~rean /\Quares 
Year ant! loeatlon 

Total Varieties Beri~8 Ranges Error._---- 
1935 


ArkanSl>,.Delta Marianna: ____• 
___••____••_ .._.__._.. ;.029 10.056 1.989 0.294 0.409l'pland ••• ___.••_ ...._ •••_.__._...__..._ ..__....._ ....... 
 1.180 6.360 .477 .413 .492Lout,i.nB. Baton Ilougo....____......____._••_..... 1.230 5.432 3.681 .666 .452 
Mi9lliss~pi. Stonovillo__...__.._...._ .._.____._..... 1.';30 6.877 4.368 1.134 .537
North arolin", 8Iate"ille_ ................ _ ..__._..__..__.... 
 1.225 5.128 1.625 1.349 .591
Oklahoma. llti1lwater 1 ......______.........._ .._._.__ 
 1.845 6.755 9.731 .618 
&uth Carolina. I1I0roneo.................................._._.........._._.•_ 2.158 6.580 7.068 ·-T:iiiit· 1.191 
Tcnne$$el.!: 

Jal·k~on.~.___•• ___....._._.........____..._._.___..... 
 2.419 13.890 3.193 1.863 .647KlIo,,,iII"--__.............. _ ..__.....___........._ ...._ .... 
 1.705 8.563 5.042 .533 .501 
Texn..~!

GoII.ge StatioD-..__...._ ....____•__._............._ .. 
 2.320 12.120 4.456 2.347 .665Greel1\'illc.._____.-,-___.....__•__.•••___•__..... 1.778 5.111 4.996 .480 1.131Lubbock...._______.____._.....___. 1.037 4.814 1.948 .953 .399 

1938 
Alabama, Prattville 2.353 6.543 5.144 2.670 1.489 
Ark .o,a'. Marianna: Lrlta ____....__..______....___.. 

l'planu .._ .......__..___......__...______ 
 2.(J18 11.292 1.853 1.123 .674 
2.374 7.311 2.710 3.·117 1.520 

Gror~i•• lIutler ....... _ ...... _ ........._ .._ ..___.___.__ 
 3.036 7.177 10.206 2.949 1.696
),oullllllna. IJnton Houg"-____ __..........__ 1.501 	 5.797 1.302 1.105 .870
M"",""irpi. Stoncvillo..._____..___..__...__...__•__ 2.545 7.894 17.701 .907 .761North Carolina. SlatcsvUlo,....__..___•_____._ 1.051 a.341 1.647 1.189 .648Oklahoma. Stillwater 1......__._..______..___ 3.328 18.843 5.275 .082&uth Carolina. Florence..______..________ 1.840 "-'-:-957' 

• 
7.327 4.985 .838 

Teooc&'f.'e:Jack.""n..________________.__ 
Knulvill"--__.___..__-...._____...____ 3.117 8.853 4.289 1.734 2.255 

2.726 11.052 4.281 1.890 1.263 
Tela':('allege StatioD-___....__•____.___ 3.615 14.393 4.799 5.478 1.747

Grecn\·ille.....___•__~_.._.._ .•_ ..___.---._.•_ _...... ,__ 2.305 12.625 .';95 .518 .975l..ubbock...... _ .._-.__•__..___.____•__..____• 1.003 6.702 2.769 2.549 .672 

1937Alabama. Prattvilln .... _______•_____._.__._ 2.563 6.728 9.480 2.603 1.351 
Arkansa.Loll".., ~lBrianna! _______•__________.. 

2.001 6.517 3.189 1.001 1.296l'planu . __ ..____.._........._,___.._______• 
 4,220 0.212 2.910 15.429 2.748
G('()rgia, ExpcrlU1enL-.............__.........__•.______ 
 3.274 13.478 4.613 4.100 I.M1 
l.'\u~ia."a•• I·~ton 1\01l&e...._._ .. _ .........._____•____.. 2.224 6.687 1.484
.'.SIO .421
MIl"'I!"'''PllI, Stone\~lIc.__...._.... ......, ."...____.__._. 2.300 	 ,'.327 12.083 1.466 1.322 

~.729North (atolinu. Slale.\illc ....... __.._ ...._.____...._ 3.707 5.293 2.667 2.899
Oklahoma. Stillwater 1 ______._....____•___ 2.566 10.469 5.933 1.213
&uth ('urolin", Florcnce..____....~_____.. 	 '''i:7894.049 12.045 0.797 2.701 
"eum:ssce:Jat>k.loIon .._______..___-!.._________ 

3.738 10.010 7.983 5.445 2.352KUOIVill"--__.__...______.____•____ 
2.655 7.918 10.864 1.210 1.366 

Texa.'l~• 'ollrge SlatioD._...._.___________• 2,556 11.348 4.388 .660 1.215
G(cenvith:"'.._ ....~...._,_.._.________._ 2.354 11.160 1.446 .657 1.1111 
Lubbuck ........ _............ __"_ 2.212 7.200 5,219 .494 1.357
Ilnuo& Valley.._ _....._________....__..__ 3.517 20.639 2.587 .940 1.147 

DegrP.(s of freedom_____________ 127 15 7 7 98
LO.I..____..___•____.._____.... 127 15 7 105 

1 Experiment plnnted in 8 rnndomized blocks. 

• 
Analysis of variance for combined data from 11 locations in 

1935, 13 in 1936, and 14 in 1937 is shown in table 3. In each year 
location 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 to variance over error, for the rea,qon. 
that main effects-interactions and restrictions-usually exceed' 
odds of 99 to 1 when tested against en-or. When all contributors' 
are significantly greater than error, interpretation depends on the 

http:Lout,i.nB
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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, F tests between 
various contributors 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 
between contributors or lack of interpretative interest ill 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 1935 locations numerically 
exceeded varieties but did not reach significance. 

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

The contributions to variance for series within locations and 
ranges within IOl:ations significantly exceed enol' and are on the 
average about equal to interaction. This indieatcs that environ
mental factors within the experimental blocks were sufficiently 
great to cause significant modifications in the oil content. 

In 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 more 
from 193() to 1937. The contribution for varieties increases in a 
parallel manner but to a lesser extent. Varieties X locations is low 
in compm'ison with main effects and tends to be consistent with 
an increase following the same pattern as varieties and locations. 
Total variance and other conh'ibutors lil;:ewise follow the same' 
sequence of increase in the 3 years. 

TABLE 3.-Anall/sis of 1'flrictncc' of the IJet'centct'ge of oil from .4-10clc-boll 
S(lmlJ1eS 
'~~"~""'-,".---

1935 I 1936 1937 

----,~-"'-.. -. --~~---- "-'--1---;---;---
Source or ",,"atlon D,'grees Signifi. Degrees \ Signifi· Degrees ,Signifi. 

or Mean cnnt com. of Mean cnnt cum' 01 Mean cant COIll

.. freedom ~ parit4011S J .:~~,~ parillOIl9 I rreedom ~ parisons I 

Varieti..__••. ~.._•. \ In 65.IQ ] 15 70.02:J ] I.~ 89.89:J ] 
Loc~!i!,n"--. ,'. 10 165,70 ] 12 106.84 ] 13 1,2:lO.fi.I ]
Vane!,ea X! i , 


loca!ions_~" I 150 1.9R l 180 ' 2.tH! I 195 3.56 

Bert... within 'I \ t 


locatioM__ . 'i7 :1.53 I' 91 , 4.70 .... ___I 9S 5.97 ,.•..__ . 
Rangetl "ithin . : 

locatione_..__ ..... \ 7i , 1.03 I..··... • ."1 01 2.04 ,." . 98 2,78 .._-........ . 

Fnor,,_ •...:~::.-~-~'....:.......=..~l~== 1.372 ~==-
1'0101. 1,407 2.52 I. . ~ ,f 1,663 ' .J.88 ,,_. __....... \1,7111 11.03._ •• _ .• ,~ 


____... I ~ 1__.'__ I 

.', 


• 


• 

• "In tho columns showing significnnt romlmrloon~, F tests lictwccn various contributors .tc 
Y1lrinn~e at odds oC 9D: 1 nre Inuicnto<l by brocket!;, the ends of which ahow the pair of 
contributor. t08\00. 'I'h!! ahsonrc oC a bracket indicates a lack of sil:nifiennce betwoon 
4lCnltrlhntotli or ',!ck oLinierPbi.,ln. LIlli. ='l'l.ti~CUI.. ' •• J •• ' .... .' .. 
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• 


• 


The analysis for separate years indicates that growth conditions 
as represented by locations is the most important factor in deter
mining the oil content of cottonseed. Despite the dominant contri
bution for locations, the high mean square for varieties definitel~r 
establishes characteristic and reasonably stable differences among 
the varieties studied. Varietal differences are l'easonably consist
ent at all pblces 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 locations 
and 3 years fol' percentage of oil is shown in table 4. It is evident 
from this analysis that environment, as represented by locations 
and locations X seasons, is the most important factor in modifying 
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 to general varietal differences. These findings indicate that 
selection for oil content in breeding should be effective and that 
varieties tend to maintain a consistent rank in oil percentage when 
grown under a wide range of conditions. 

The significance of detailed comparisons between main effects, 
between main efl'ects and interactions, and between first and second 
order interactions is indicated by the presence or absence of 
brackets in the column headed "Significant comparisons." The ends 
of the brackets indicate the contributors being compared. The 
presence of a bracket shows that the F value found for the ratio 
of that pair of mean squares exceeded that required for sign.ifican<.!c 
TABI.E 4.-Anallisis of 'uu1'iU1ICO of (/atcL from 11 /occLtions fo'l' the percentage 

of oil from 4-lock-boll samples, 1935-37 

p 
PrgrcCll SUIII 

MCIlII BignilicantSource of variation uf uf squllre comparison!J 1f,e.dom Bqunrl'd He,!ui'l'1Found odds OU: 1 
.-------~---I------------ 
Varietl{!tL.... _ ................ , __._"...... .. 15 2.037,la 195,81 lM.53 2.00

l.ocatiolliL-....•___.__ 10 l,a·13.99 1,129.31 2,341314~~:~As.....>n••••.__...__...... _ ........... 2 '15,00 37.RI 4,(\2 

Variolie. X laeatioll.... " ......... ,. ISO 401.87 :1.28 2.76 1.3R 

VarictiCll X ..IISoM•• _ .... _ ........ .. 30 92.117 3.10 2,1111 1.71 
 :lJJ]JJ]JJJJLocation. X ..asom\................ 20 0.1147.94 332.40 279.30 I.SU 

Varieti.s X loeation.

X sea"OIl.....__... _ .............. , .. 300 IH:I.S7 2.15 1.80 1.28 

Se,ies within locnlions.._ ..._ 77 570.16 r 32 6.32 1.·\,1 ........................ ---_..__..... 
Sea"OII' X llerics within 

location:t ....... _ .................__ 154 489.27 3.18 2,67 1.:18 --...~,----...- ......-................ 

Hanged within location...._._... n 20t=i.04 2.66 2.2·\ I.H ..-.......- ............,.................... 

Selll!Ons X ranges within 

locatiollB......~...........___• 164 2:10.50 1.56 1.31 

~:rT!Ir.. ... , ............... _ ..• ............. 3,234 3,848.74 \.19 ....... _ .............................................. _ ..._..........__......
----!---I- .. 

TolaL..__.."_.... 4.224 29,705A1 ~.03 ............... _ .................... , ....... , ......_ ...., ........................ .. 


1 The ends of the brnckeLs Indlclltc the vllrlnnccM being compn,·cd. 'l'ho pl'osence of a brncket 
.how. thnt the F vnlue found for the melln SqUIII'OS exceeded thnt required for significance at 
odd. of 99: 1. AbBence of II brl\cket for nny two Vlll'irlncCll Indicates thnt the resllectlve mean 
"qullretl Ilre not "1l{nlflctlntly dlffllrent or thnt tile "Ollllll1I'iSQn Is not of Interpretive Interest. 

http:3,848.74
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TABLE 5.-Varietal means and rank for percentage of protein, (t$ determined • 

location 

Year and \'l\ricl)' 1.1 Rrtanna•. Ark. 

l'rattville, Jo:lperi. Ullton Stone


Ala. ment, Rouge, ville, 
Della Uplant! Oa. Ln. Miss. 

~ N~N~~~N~N~N~N~ 
Aeala (Uoger)._" ............. _... ......... 22.6·1 5 24.34 11 ................... 20.05 8 21.74 12 20.10 \0 

Arknn....'17.........._ ......... ,...... 20.07 1·1 24.00 14 " .................. 21.02 7 20,02 15 In.no 15 

Clevela,,,\ (W)" ......................... _ .._ .......... 22,05 9 2.J.U1 3 ......_ .......... 20.42 1-1 21.77 13 20,01 II 

Cook 012-... " ............................. " .......... ,_... 21.77 11 21,30 12 ..... " ............. 19.67 15 21.66 \4 10.92 12 


Dolros 4._....................._ ... _ ................. _ .. 21.81 10 2·1.66 0 .................... 20.85 0 22.14 0 22.01 2 

Deltnpiue..............__......._.. 22,42 1\ 24.75 5 ,...._ '......... 21.22 5 22.24 8 21.50 3 

Dixie Triumph 750.............._. 20.07 15 2:1.76 10 ..u ..u ..._ ...u 10.02 16 21).32 10 10.00 16 

F.nn nelier.. ............. ".~......" 23,00 I 24.U0 4 ............... " ... 21.31 4 22.82 3 21.15 6 


Half lint! lfnlf._............_ ..._. " ................. ' 23.01 2 25.74 ................... 22.55 I 2,1.8,\ 1 22.94 1 

Mexlean Dig BolI_~._._........ _ .. ''''''"' 22,00 3 25.02 ..............__ 20.0:' 12 22.57 4 21.25 5 

Qualla_...................__.. 22.40 7 23.80 15 ........... " ...... ' 22.20 2 2:1.32 2 21.34 4 

Howden 2088.............. "........... 21.20 12 20\.42 8 , ................. 20.81 \0 22.00 10 20.79 0 


Stnrtol (\10........... _ ................. __, ............ 22.12 8 24.62 7 .................... 2UIJ 3 22,30 7 20.80 8 

Stonc~ilIe 5,_....._ ...: ........................... _ ...... 20.72 16 2·1.17 13 ................... 21.05 6 22,00 II 10.71 14 

Triumph 44.-......._._............ _ ...... _ ....... 21.25 13 2-1.31l 9 .................... 20.67 II 22,.\0 5 1[1'!'j2 t:l 

Wild~ 5 .......................... " ...... _. == == 22,~9 _4_ 2-1.36 ..2~ == 20.50 ..2:. 22,37 _6_ 20.07 _7_
== 

Average, a\l vllrietic.. _ .......... _ ....... 22.01 ......... 24,52.__." _ ................ 20.90 .......... 22.21 .......... 20.68 ........ .. 

Diflercnccrcq"oddaOO:I._...... .......... .03 .......... 1.16 .............................. 1.16 .......... 1.21 1.16 


1936 

•
Aoala (Ilogcr),_.".~........... ".,. 24,46 5 21.60 9 24.16 9 20.51 6 25,36 12 2·1.51 7 20,30 15 

Arkan.... 17............................. , 23,50 14 20.10 15 24.:16 4 20.14 12 2·1,.\1 J.I 24.10 12 20,M 12 

Cleveland (W).._ ............"...... 2:1.80 12 21.75 7 21.29 6 20.35 o 26,06 5 ~1.42 8 20.52 13
Cook 912.__... _ ........_._...... 23,71 
 13 21.52 1\ 2~.0.' 2 10.77 15 24.U2 13 23.92 13 20.72 \0 

Dctro~ 4_..._._........................ 24,0,1, 10 21.55 12 24.10 8 20.35 10 2-1.20 16 2-1.2,1 10 21.70 5

Deltapinc .................... ,_........ 24.,;2 4 22.10 5 24.00 3 20,56 5 20.JJO :I 24,24 9 22.12 3 

Dixie Triumpb 750.................. 2:1.31 1.; 20.00 16 22.82 15 10,02 III 24.21l 15 23,1;7 H 19.01 10 

Farm llelicf .............................. 25,50 I 22.70 2 23.75 12 20.14 1:1 25.75 7 25.75 2 20.84 o 

Ual£ alld Half_........ _ ........ 25.44 2 23.60 I 20.46 I 22.72 I 27.00 2.1.05 I 22.4-1 I 

Ml':'tknn Eig DoIL._....__• 24.14 7 22,42 3 23,77 II 21.01 3 21;,85 25.:14 3 21,34 8 

Qualta............_._................ 2-1.54 3 22.24 4 22,,17 16 21.31 2 20,80 24,22 11 21.75 4 

Howden 2088 .. _.___............ 24.34 6 21.06 10 24,30 5 20.06 4 25.52 2,1.60 5 2U5 6 


Rtarto' 619...._ ......__......... 24.101 8 21.85 6 2,\,00 10 20,30 26,:17 24.81 21.35 7 

Stonuville 5,_._....__.......... 2:1,00 16 21.20 13 23.47 14 10.02 \01 25.40 II 22,:\0 \U 20.:'7 \I 

Triumph 440..__................._ 2.18.~ II 20.06 14 20\.20 7 20.16 \I 25.50 10 24.GO 6 22.10 2 

Wilda 5 .......... __..__........... , 24.091 9 21.62 8 23,M 13 20.41 7 2.1,67 8 23.50 15 20.47 11 


,Iverage, all varieties._ 24,15 ....... _ 21.00 24.03._...... 20.46 .......... 25.61. , ....... 24.40 21.12 

Diflcrunecreq"oddsOO: I 1.44 .......... 1.39 1.7-1 ......... 1.38 ......... 1.-11 ........ 1.40 1.21 


1937 

AOI~a (Ro~crl._.,......._ ..,..,...., 2,1.06 14 20.10 12 22.117 \I 24,20 8 22.12 ·1 2·1.21 6 22.72 8 

Arkan.<1lS 17...,•.. ".,,_._.... , ..... !l4,07 13 19.91 13 23,27 o 22.71 15 21.20 II 23.07 13 22.37 1-1 

Cloveland (Wl......"............_ ... 24.nl 7 20.014 10 22.£0 12 23.71 II) 21.69 8 2!1.01 10 22,(l.\ o 
Cook 912_... ", .•" , ... _._..... , .... 24.52 \U 1~.S5 \4 22.6·1 H 22,71l \01 21.30 10 22.05 16 22.54 \I 

Delr084._................._ ........ ,... 2;'.12 5 20,5P 9 22.61 15 24,05 0 21.15 12 22,60 15 2:\,07 o 

Dollopiue"............ _ .. _ .......... 25,25 3 20,84 S 23,(l.\ 7 2·1.22 7 22.15 :\ 23.85 8 22.55 10 

Dixie Triumph 759................. , 23.76 I.; 18.40 10 22.86 13 22,06 16 20,54 16 2:l.-17 II 21.40 16

Farm RelioL. .. ___......... 25.84 2 22.11 2 2·1,21 4 25.44 I 21.62 D 25.2i 2 24,07 2 


lIalf and ITatr.............. " ........... 20.15 1 ZZ.12 I 2'1,06 !j 25.·12 2 2a.iO I 26.1-1 25.06 I 

Mexican Ilig 11011_...._..... 24.20 1\ 22.01 3 21.51 2 2-1.42 5 21.75 7 2-1.:\5 23.59 :t 

Quallll,........... _ .................... 23,74 J(i 21.52 4 21.82 16 24.05 3 22.79 2 24.40 2:1,4-\ .1

Rowden 2088 ........ _.___.. 25.06 6 21.50 5 24.75 I 23,01 13 21.97 5 23.00 23.02 7 

Shutex 61n................ , ............. 24.10 12 21.40 6 24.40 3 24.30 6 21.00 13 23.12 12 22..t0 13 

91000\;\10 5._........._."............ 24.0P 8 20.30 11 23,50 8 23,65 1\ 20.75 l1i 23.02 1-1 2210 15

Triumph 44,__...._ ... _ .......... 25.22 4 21.02 7 23,86 6 24.00 4 21.81 o 2<1.27 5 23.45 4

Wilds 5 ....... _ ........,_._.._ ... 24,57 o 19,76 15 23,17 10 23.65 12 20.80 \01 2:1.06 9 22.45 12 
 • 

Average, all varielje~__ 24.70 ........ 20.76 ......... , 23.45 _ ...... 24.00 ...._ .... 21.67 .. _ ..... 23.R6 "''''_' 22.93 ........ .. 
DiIT.!."c. required,

odds 90: 1.... __........... 1.04 1.44 '_"'''' 2.33 """_ 1.28 .......... 1.00 .......... 1.51 _ .._. 1.54 ._.... .. 
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trom rnoistwre-f'ree add-delinted cottonseed, 12 to 15 locations, 1935-87 


Location-Con',illued 

Varietal 
average,

College Brazos 
Slation, Valle.I·,

Stillwater, }'Iorellce, JaC!u;oll, Knoxyille, Greellyille, Lubbock, all locations 
Okla. S. O. Tenn. Tenn. TelC. Tex.'l'ex. Tex. 

Pel. RUllk Pel. Rank Pel, IRallk Pcl.--;;::: Pcl.- Rallk --;:;. flunk Pel. Rallk Pel. Rank Prl. Rank 
24.46 1 I 2~.02 7 2'1.l4 :1 22,66 8 2'1.42 0 2~.74 15 24.06 1~ '.2.78 10 

24.27 13 22.34 14 22.271 13 22.17 11 21.95 15 2:1,30 13 2').74 a> 22.20 15 

25.26 2 2:1.00 0 22.02 9 21.~' 14 2'\.05 III 23.66 11\ 21.60 5 22.78 11 

2M7 8 22.00 15 22.flO 8 22.27 10 21.77 16 22.65 16 r24.15 10 22.30 13 


2-1.50 10 22.85 0 22.70 7 22.9.; 7 2:1.56 ·1 24.40 6 23,44 15 .......... .......... 22.00 6 

25.15 4 23.3,1 ·1 22.54 10 23.51 2 24.37 :I 24.47 5 24.00 0 _._.. _....... 23.31; 3 

23.7~ 10 22.05 lfl 22.37 12 21.76 15 22.2r. 1:1 23.02 14 23.54 14 _....... _...... 21.82 16 

2,';.04 5 23.S" 3 201.10 2 23.50 ~ 25.92 1 24.26 7 25.41 2 .......... .......... 23.80 2 


1 

m~ ~ ~tfi': ~t~1 ~ ~j:~~ ,~~g~ 8 ~U~I l m~ ::::::: =::::: ~t3~ l 
23.76 15 22.77 10 22.01 15 21.87 1:1 23.05 11 24.11 g 25.110 ............... _ .. 22.08 7 

25.10 3 22.02 8 21.011 16 22.96 6 23.46 5 2'1.80, 3 2-1.41 .................... 22.03 8 


24.30 I~ 22.67 12 23.00 -I 23.22 4 23.20 0 24.001 9 24.50 7 ......... .......... 23.03 5 

24.26 14 22.:lU 1:1 22.40 11 2UlU 16 22.20 14 23.49112 23.32 16 _...... .......... 22.29 14 

24,;5 0 23.25 ii 22.24 H 22.0·\ 9 22.i1 12 2;;.(15 2 24.14 11 .......... _..... 22.75 12 


1
:4.71 -2.. ::.71 _11 :3.00 ~ ::.OII~ .:3.:141-2.. ~3.61 :_111:u~_9 ==1== 2~.88 0 
_4.71._...... __ .08 ..__ .2.79 ..._ ..1__.63 ...........3.31 --...3.98 '",__, _4.311....... _ ................... 2_.02 

1.221"'...... .97... ...... 1.42 .. _..... 1.001........ 1.15 .. _..... .93 ._.... .87 .... _ ............. _....... 32 


1 1
 

23.55 14 22.40 7 24.42 8 22.62 5 21.85 13 23.M 10 24.:10 11 .................. .. 23.13 10 

24.2ti 11 21.30 15 "359 15 21.67 15 21.7i 14 23.34 U 24.24 12 22.67 15 

25.31 7 21.86 11 24:46 23.05 2 23.26 4 na6 11 2,1.06 o 23.41 8 

2;;.3.; U 21.01 16 2,1.59 21.5·1 16 22.26 10 ~3.52 12 24.95 7 23.05 11 


24.50! \0 22.71 :; 2-1.01 JO 21.77 14 2:1.01 2,1.1-1 6 24.05 15 _ ............_. 23.18 9 

2·;.4°1 
 3 22.60 6 25.50 :\ 22.10 12 2:1.70 2 24.12 7 25.05 5 23.81 2 

25.25 8 21.52 14 23.57 14 21.81 13 21.55 15 24.21 5 23.34 10 22.43 16 

25.17 9 22.37 8 2UO 9 22.74 4 22.69 7 23.07 8 25.95 2 23.68 3 


27.10 1 24.29 25.66 2 24.35 1 2M,1 1 2.1.64 1 20.00 1 25.01 1 

24.07 13 23.01 25.S7 1 22.61 o 22.15 11 24.46 3 25.51 3 ._ ............. .. 23.68 4 

22.09 16 23.1:' 22.S1 Iii 22.85 :1 21.44 16 21.35 16 25.14 4 23.01 12 

25.30 5 22.35 23.90 12 22.li 11 22.66 9 24.30 4 24.5-1 10 23.42 7 


25.07 22.05 10 24.84 22.50 8 23.32 3 24.50 2 24,92 8 ...... _ ... _.... 23.03 5 

24.22 12 21.81 12 23.92 11 22.5n 7 21.92 12 23,45 13 2-1.1P 13 .......... _ .. _.. 22.72 14 

25.40 4 23.30 2;;.26 4 22.27 10 n.lI ;; 23.82 9 24.00 0 ......._ .......... 23.55 6 

23.45 15 21.79 13 23.07 13 22.46 0 22.07 8 22.89 15 24.14 14 ...._ ..._.. 22.89 13 
--------------------,---- ------------- 
24.77 22.35 24.39 -"'-r 22.4-1 .........122.(\2 .... _ ...12:1.821__ 24.77 23.33 


1.18 1.50 1.75 .:........ 1.62 '''_'1 1.~8 ....._, 1,40 .......... 1.11 .39 


26.29 1:1 22.27 9 23.29 10 n.15 1.; 24.10 14 2;;.1)2 41 22 04 10 24.10 11 23.42 10 

. 

2(;'76 11 22.12 10 23.9~ 4 23.95 10 25.07 7 25.49 7 23.91 8 25.05 3 23.75 8 

26.8Q 10 21.71 1~ 22.2Q 15 23.72 11 2ii.OO 6 24.~5 12 '23.27 10 24.11 10 23.23 14 


26.95 9 21.30 16 22.51 14 22.70 16 24.40 13 2.).17 11 22.74 13 24.04 12 23.11 15 


25.24 15 22.30 8 23.00 .5 24.09 3 2-1.77 9 2-1.91 14 22.2.i 14 23.64 15 2J..10 11 

28.0" 2 23.17 3 24.51 2 24.41 ti 2;1.20 3 25.60 5 25.14 2 24.74 6 21.23 3 

27.06 ~ 21.34. 15 22.02 If! 2:1.31 14 24.46 12 24.95 13 22.09 15 23.70 14. 22.77 16 

27.32 4 22.76 23.70 8 24.34 7 25.00 8 25.90' 2 24.70 4 25.07 2 24,49 2 


28.34 23.81 25.51 1 26.84 1 27.2;' 1 26.92 1 25.25 1 27.31 2;;.59 1 

26.46 12 22.32 21.10 3 24.06 9 24.09 10 25.2.1 10 24.15 Ii 24.84 5 24.05 6 

24.80 16 23.51 22.67 13 24.60 4 22.79 16 24.06 16 23.02 12 24.25 7 23.49 9 

27.55 3 22.47 23.00 12 25.67 25.15 5 25.71 3 25.09 3 24.21 8 24.19 4 


27.31 5 22.04 11 23.47 9 24.34 8 25.23 4 25.34 8 23.65 0 25.04 4 23.83 7 

26.9ij 8 21.41 14 23.90 6 23.37 13 24.04 11 24.45 15 23.07 11 23.55 16 23.28 13 

27.01 7 23.01 4 23.77 7 24..14 5 2.;.91 25.50 6 2.u7 5 24.10 9 24.18 Ii 

26.16 14 21.75 12 23.17 11 23.51 12 23.73 Iii 25.29 9 23.96 7 23.79 13 23.30 12 


26.82 =:: 22.331= 23.50 --2lii/= 2.I.8.i =,. 25.33'= 23.66 -.- 24.48 -- 23.77 -- 

'17 _ ...._11.39 _.__ 1.76 1.42 ....... _ 1.23._..._ 1
1.1\_.. _ 1.66 1.18 .38 
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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 interest. F 
values, found and required, for each contributor when tested 
against error are shown in columns 5 and 6. These, together with 
the brackets in the last column, provide a convenient basis for 
examining each of the detailed comparisons. 

PERCEN'fAGE OJl PROTEIN .... 
Protein analyses were mad.e on all samples for which percentage 


of oil was determined, and, consequently, protein data are available 

to parallel all oil analyses. 


. The varietal means and rank for percentage of protein for all 
years of the regional cotton variety study are summarized by 
locations in table 5. The locational means for J.935 ranged from 
24.71 to 20.68 for Oklahoma and North Carolina, l'espectively, and 

as a result many significant differences in percentage of protein 

are established among locations. A comparison of locational rank 

for percentage of protein with the similar rank for percentage of 

oil shows that in general there 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 
was 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 plac~s 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 perceTlt. 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 agreement, and this indicate!') that 
percentage of protein is largely determined by prevailing seasonal 
conditions rather than geographic locution or soil type. 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 1935 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 summarized by locations in the third section of table 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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• range in locational means was 6.06, in contrast with 5.15 and 4.03, 
respectively, in the 2 previous 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 sUI.~gests 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 variance for percentage of 
protein, by locations in each of the 3 years, is shown in table 6. 
TABLE 6.-Summary of mean squares for ana!1/sis of :va1'iance on pC'Tcentage 

of protein from 4-10ck-boll samplcs 

Mean EqUares 

Year nnd location 
Total \.nrieties Series Ranges Error 

------------------i--- ------.------
1935 


Arkan,a·. Marianna: 

Vt'lta _______.. , •. _ ..•_. '- .. i._'__••~_•.•• _..._ 1A30 4.980 7.037 0.612· 0.501 

1.059 I.SS4 2.589 1.743 .77f 
I.4S1 5.fi53 2.777 1.016 .783li.~!g\~'i~~~~,~~fY.~::::~,::'·:::::?-=~==:::--::·:::::: 2,426 8,298 12.842 1.546 .848 

No.th (amlina, St.I"",.ilh~___..__. "." ...... " .. ",." .......... ,,__...... 1.927 8.319 2.967 3.349 .773 
Oklahowa. Stillwster' __, ... -.."..""",..._._ .............. _ .•._ .......... . 1.015 3.668 8,496 .867 

-.- .824'''SCluLl, Carolina.1-10rono•.. ""'" ." ..... '_" ................__....._ .... 1.152 3.456 5.055 .5U 

TeuUfol'l."f;"C.

Ja'·k"'n___._..~._.. ___._. _ 1,46S 3.76.1 .941 1.277 l.lM 

• 
Knoxv~l"--........,_...,......... , _____.." .. _._.........._. 1.103 4.2:11 1.382 1.484 .577 

T.ns:
College St"tioo.____........__._.__..............__ 2.357 10.253 8.914 1.137 .767
Orrenvi!1e_____________.....__ 

1.233 5.458 2.079 1.012 .499 
Lubbock..__ ___._.............__ 
 .990 3.754 2.241 1.609 .433 

1936 
Alahama, Prattvi!le.-"..__..................... "." .................. __ 1601 3.619 .090 3.882 1.194 
Ariuw"a.1.,·It.... Mariauna: ______' ............... __.__........_..._____ .499 1.123
1.822 5.139 3.693

\'pl.lld _ _...._._,_....._ .._......_.___.___ 3.593 4.009 1.7452.279 4.346 
Gt>org:Ji. l-:.tperimrnL-___ .. _._..-.... ____..•_,.~_...•. ~ I.S00 4.P94 2.011 4.484 1.104 
LoUl.;i:lI1a.. Bllttm Rouge___ ~.. _....._ .... ~_.........__.... _ .... __ ...... 1.823 5.7:12 3.335 1.413 1.146 
Mi....;,L....,.IiJ'lIl. Stol1e\·illt:-_____._.... ~ ...______. ..__,., ____ 3.149 6.180 24.570 1.229 1.291 
Nortb ( ",,!illa, State'wUle_ .. __.... . ...._ ..__....,_..__..... 1.41.'; 5.021 1.018 2.043 .846 
Okl"',uUl•• Stillwater' _ .. _.... " .""..".... _ ...._.... .. 2.a10 10.S80 .807 
South Carnliua, Florcnec ... _ ",................... . 2.C52 5.5i2 U~~ -'1:799 1.305 
T.nu"''''''': 

Jack..~n_______ ~" .....__............,,,.~__.........,..... .. 2.441 0.042 2.393 un?, 1.763 
Knoxville ___.._._....."_._...__.....___ 1.898 3.531 3.147 2.3~o 1.510 

Ten,,:
College Statio"-__._•.• ,,. ,__........ " ......... _ .....,,_ """ 2.313 5.698 3.690 3.071 1.041 

G' ... nVUl.________..~__..___ ...... _ ..•"_ ..... 1.069 5.585 1.930 1.6.13 1.290
LubbocL________________..." ..... ',,, 1.2U5 4.039 3.169 1.719 .712 

1937Alabama, Prattville__.__..._______.. - __ 1.224 4.011 4.633 .297 .620 
Atkan".... Marianna: Lelia ..__....... _ •. _ ..,,____....04·_ 2.430 8.2~1 8.2f>3 1.301 1.207


l'plantL-____.._._..___..___.._ .. 3.802 5.35.; 8.691 4.913 3.138 
Gto'gia. \';'p"riwfnL ' .,"," ..... - 1.1Sl 7.250 2.248 1.310 .944 
Loui.iaua, I at on ROl1gC-._____._,__.~.. ,.._,,_ 1.519 5.090 7.6i7 .374 .692 

"."Mi'l,i""ppi. Stuno·,·iI!"-:-........ _______"..0,...... 3.341 0.9.;2 26,814 .471 1.317 
North (arolo"a, Statesvllle ___...... '00' ••'" .... 2.100 5.859 2.713 3.506 1.380 
Oklahoma. ShU",ater 1 __.• _ ...,_..__•__...___............ ". I.Sro 6.505· 2.310 .789-l.677 1.110South CarolUl" Floreoce_........ , ..._ ....._-." ..._-_.._" .. . 1.619 4.651 3.291 

TenDC".~:

J""k>oo_____...__..___ .....·._...· ...... • ...... _ 1.7832.286 6.280 1.925 1.120 
Koo"-llle.e____,,.. __•___•___.....". 1.275 1.1702.214 8.03e 4.294 

Tel..":
College StatiOD.-..... '" .... _, __ ....... _. ____......- 1.;80 7.469 1.540 2.586 .869 
Gft"t"D\'tlle "__.,____.. ,~. ____, .••. >.#.". 1.067 3.276 l.i32 .049 .712
Lubbock..____.._.____.___~ " ............. . 2.767 9.2,12 4.405 3.554 1.603 
Brazos \'a1ley____.. , ......_ .......___ 
 ~, 6.696 .525 ~~• 

Degrees of freedolll-""_,." ...._., __...,.__ ". -"I 127 I 15 I 7 7 98uo.'________________·_·_ 127 15 7 __, _ 105 

, 
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A comparison of the mean squares for varieties with error shows 
that significant differences were established among varieties at all • 
places in each year. This finding indicates that varietal character
istics with regard to percentage of protein are distinct at the 
various locations and that genetic differences with respect to 
percentage of protein undoubtedly exist. The contribution- for 
series and ranges reached significance at many locations, and this 
offers substantial evidence that ecological re!,ponses associated 
with position of individual blocks in the experimental field were 
sufficient to modify significantly the percentage of protein. 

A comparison of error variance for the different station years 
indicates that residual variance tended to be rensonably consistent, 
although one or more locations in each year were considerably 
higher than the average, but it will be noted that the 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 
similm; analyses on oil content. Apparently the factors responsible 
for heterogeneity in protein content were the same as or similar 
to those causing high residual variance in oil analyses if judged as 
seasonal averages, but this agreement is not apparent for individ
ual stations in anyone year. Some agronomic information of 
interest may be dmwn from a comparison of the relative contribu
tion for series and ranges for the 3 separate years at individual 
locations. Such compal'isons show that serieS and ranges fail in • 
many cases to exert similar effects in successive years. This 
indicates differential plant response for various pm·ts of the same 
experimental area in succeeding years. 

Analysis of variance for percentage of protein at the 11 locations 
in 1935, 13 locations in 1936, and 14 locations in 1937 appropriate 
for combination is shown in table 7. These analyses are similar to 
those on oil, in that locational differences are the highest contribu
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 ~hal'acteristic protein content. Diffel'-

TABLE 7.-.·1nalysis of VCI'riCUlce of d(LtC~ frollt 11 locations ,in 1935, of 13ill 

1936, alld of 14 in 1.'/37, for p('1'celtta{je of protein from .Hocle-boll samples 


1935 '--,_._-- 1936 1937 

r-' .~---"--~ ---_..---,--
!lourrp ut ""ri.tion Degree.. \ 1i:iigniii- I Degr.c~ • I Si~lIifi· Degrees Si.nifi

of ~{('an 'Cant cum·' of ~lean 'c:unt com- uf ,Mean ra,i C;JlD

_.- ..~ .~.._ ".-l frced~m 1 SCju.~~ ,parL"<lllS 'i rrccd~m j $<J~ar~ Iparisoll.' rrccd~m ~ua~~par~""1I81 
\ ,r1l't.p, •. , la I 3n..lo 1...., ] r 10 • 31.60 1'-' ] I la ,.~.ija::l ]
~ti9""--'''' ..• , 10 .~07.09 \-' J; I~ i 307.2.,.... ] 1:1 200.5:1 ]
Varlet,.,. X 1 

Se~~:~i:hf~--'" "'Ii ISO i 2.1)7; I ISO ~ 2.·1\J I 195 2.60 

~~~i".!l1hi~;H- 7i I U5 i···· ..·· "I 01 4.01 -.,-, 9S ';,62 ..,-_.... 
locatio""___ ,,... 77 1.42 1..,_......., ... 1 91 ! 2.50 .____..1 9S 1.78 ____._. 


ErrQr.._ ...... _ ....__ 1,078 I .70' ......... , ....... 1,2i~ , 1.29 ___,_., 1.372 .l.~~ ",._


'---,---'---,-:------,--------
3.59~ta1_ .. -; 1.~07 L~:9~ .. _=:·i. 1.663_. t.~~. _·_-II.i91 I 1__". ". 

'lk<, footnote I. tnhle 3. ...... . . " 
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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 enor, 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. therefore, indicate that percentage of protein is fundamen
tally [1 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 pel'centage 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 vm:iety. Among these contributors the only significant differ
ence is that between location and variety. Considering location, 
season, 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 anyone year is very largely dependent on the seasonal 
conditions prevailing. 

Despite the dominant effect of environment, varietal differences 
are great and distinctly more impol'tant than the diffel'ential re
sponse of variety to any ecological factors. This establishes the 
fact that protein content is fundamentally dependent on genetic 
con.stitution. 

. Detailed comparisons among main effects and between these 

nnd interactions may be identified in the last column of table 8. 
Considering all the evidence it is clear that percentage of protein 
is generally dependent to a greater extent on environmental factors 

TABt.E S.-Analysis of variance oi data from 11 locations for percentage of 
protein from 4-lock.-1!01l samples, 1935-97 

F 
Dc~rc~ Sum 

SourCQ of variation of of Mean Significant 
freedom Nluarc.'J I\e~ui'ed comparison~"aquZ:1f'C 

Found odds U9: 1
.:..'-------·1---------------·1------
Va"ielirs..._~_.,._ 15 1.620.08
Location'-------_____,. 10 3,i33.66
&a'JOlJ'_"".. ,__ .-...._ ... _ 2 331.tr. 

Va;;ctit!\ X \orations___•.• _ 150 52CA·\ 
 ~~m 11t~~ t~ :JJJ]J]J]
Va;;e!i._ X l!<:a'!On'-- ....~ 30 99.09 
Location., X .sea~on9.,..,_....., ___ ;. 20 3,208.31 

Vllri.tics X location;, 
 I 16~::: H~:~ :::: JJ]X J'I:a"<>ns",_--_·_ 300 596.1.1 

Seri"" within lorations.- _., 77 718.95 9.34 8.32 J.H 

Sra"OOd X ""ries within


10<:8\lon9__..._." __ 154 522.31 3.39 3,02 1.38 

e· nangc~ wit~in locatlon,_.• _.. _ 77 2GO.65 :1.39 3,02 1,44 

Se&"'DS X 'llOge.:! within 


lorn.~io~.....___ 15·1 174.19 1.13 1.01 1.381.12 •____________" Rrror ...~_ ........._ ."',. __.__ 3,234 
 3,G2i.90 

) S.,., tootnot" J! roble 3. 

http:3,G2i.90
http:3,208.31
http:3,i33.66
http:1.620.08
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TABLE 9.-Varietal means and Tank for percentage of fuzz, as determined 

Location • 
Yea(and variety Mariano", Ark. 


Prattville. 
 El;peri- Balon Slone- Btates-
Ala. R~.D'ent, ville. ,;tIe. 

Delta Upland Gao Mias. N. C. 

1536 rd. Rank Pd. Rank Pd. Rank Pd. Rank Pd. Rank Pd. Rank Pd. RankAralam-r) _____ _......  -- 13.W 13 11.33 14 1I.7P 15 9.75 H 6.67 15

Arnn..17__ --- 14.22 8 11.05 15 -- 13.92 10 11.89 10 6.69 H
Cleveland (Wl__ , ' ._- 15.13 3 13.80 3 -- - .. 17.67 4 15.32 3 tn.SO 3

Cook 912-.___---'_ - 14.90 4 13.03 7 13.95 9 13.26 U S.85 7 

Delr.. 4--_____ 
 14.37 7 12.15 II --. 15.09 8 13.69 5 8.19 9
Dellapine.-____ ---- - 13.1\8 12 12.01 12 15.68 6 10,63 1:1 7.05 11

Dixie Triumph 759____ ---- -'-- 12.7,'; 14 12.30 10 ..- 12.39 14 9.73 15 6.75 13
Fano Relief......__.___ 16.63 2 17.10 I -- 21.61 1 19.40 1 ll.46 1
--.--
HaIr and Hal(______ --.... -- 12.~6 15 13.06 6 18.09 3 11.23 12 6.91 12 

Mexican Dig !loll 13.84 II 13.211 5 --- 15.18 7 14030 4 9.62 4
Qualla..____ - 14.44 5 13.41 4 --- 15.70 5 12.31 8 9.2.1 5
Ro"deD 2088______ 17.48 1 16.86 2 -- _._. 19.45 2 16.83 2 11.20 2 
.Startex 619______ --. 12.02 16 12.42 9 ---- 11.61 16 9.20 16 6.53 InSioneville 5______,,---- 14.07 9 11.41 13 ---- -_. 13.86 11 12.92 7 8.58 8 

T_oh« 1__ -- 13.99 10 12.40 8 13.45 12 12.02 9 9.09 6
Wilds 5___ •___._ 14044 6 10.76 16 13.12 13 11.39 11 7.13 10 


A!.rage. nil varieties ____ 14.22 12.901__ 14.77 12.75 8.43 

Durereuce req.• odds 99 : 1 __ 2.21 2.22.___ 1.76 2.58 2.35 


1936

Arala (Roger)______ 12.06 14 8.93 15 11.77 14 16.00 4 13.29 13 12.97 14 8.56 15 

Arkan... 17__ 10.56 16 10.69 8 11.28 16 12.84 13 13.79 10 lU4 12 9.38 11
Cle,eland (W)_____ 16.23 4 11.00 5 15.45 4 16.47 3 16.85 3 16.84 5 12.13 3

Cook 912 _.__ 14.78 6 10.32 11 13.39 10 15.91 5 13.66 11 14.65 10 9.64 9 
 •_ 14.86Detr.. 4 5 11.49 7 13.74 8 13.04 10 14.97 6 16.86 4 9.2S l2
Deltapine_________ 13.56 8 10.53 9 13.4ii 9 13.96 9 14.10 8 15.61 8 11.80 ~ 

Dbie Triumph 759__•__ 12.57' 12 0.02 14 12.20 13 12.U3 14 12.20 16 12.34 16 9.75 R
Farm Rclief______ 

I7.S7 2 16.25 1 20.76 I 20.44 2 21.75 1 21.87 1 13.28 2 


Hair and HalL--~..•__ 12.73 11 9.32 12 12.62 12 11.82 15 12.27 15 13.3.1 13 9.52 10 

Mexio81l llig !loll--_.. 16.n 3 12.82 4 16.34 3 14.S7 6 15.74 3 5

QUlllla___ 14.67 7 13.06 3 15.39 .1 14.7:1 7 15.74 •5 g:~~ 0 :k~:' 0

Howden 2088___._._ 18.43 I 15.38 2 19.41 2 20.99 I 19.70 2 20.44 2 13.1;0 1 


Startex 619__,____-< 10.59 15 9.W 13 11.60 15 11.55 16 12.47 14 12.51 IS 8.03 16

Stoneville 5_____00_' 12.9S 10 10.44 10 14.24 6 13.10 12 13.56 12 15.12 9 9.13 H
Triumph 44 " __ 14.5. 8 14.77 7 15.64 7 9.20 13
Wilde 5______..__. 13.01 9111.88 6.13.32 a

12,17 13 8.66 16 13.86 7 13.49 11 13.92 9 13.61 11 0.94 7 


A,prage. all varieti...._. 1·\.01 _.. ,11.23 ",. 'd. H.3Q __ 14.80 14.92 15.54 10.36 

Dift'erenee re<lu!rcd, 

.. f ., _ ,.,. i, 

--1-1--1--' 

odd. 99 : 1 ___.... 3.191" .., ....1 ,·l4 ....·.., ..3_]"_- 3.93 l.48 1.96 3.14r 

1937 

Alrala (Ro~r) ._ 13.64 14 83 15 11.38 16 14.25 14 12.29 13 12.88 15 9.95 16

Arkan.... 17_____._. 14.46 11 10.12.0.,1 12 12.60 13 15.52 11 12.48 12 13.85 12 12.49 11 

Cleveland (Wl___..._. 17.25 5 16.48 3 17.57 3 IS.65 4 17.19 4 17.72 4 15.05 3 

Cook 912 ,_ 14.92 10 11.95 13 14.34 8 15.82 10 14.44 9 14047 11 13.72 9 


D.U"" 4.-. 18.88 3 14.96 5 13.95 10 17.64 0 14,48 7 16.33 5 13.89 8

Deltapine____ 16.10 7 14.85 6 14.60 7 17.76 5 14.46 8 15.97 7 14.18 0 

Dixi. Triumph 759___ 14.00 12 12.42 10 12.34 14 14.08 16 11.85 15 12.89 14 11.99 13 

Farm ReUef.._ 24.39 1 21.73 1 20.21 1 23.09 1 20.99 1 24.12 1 18.57 2 


HaIr and Half_........__ 13.28 15 11.62 14 12.70 12 14.86 13 11.64 16 13.54 13 12.33 12 

Mexican Dig Boll 15.19 8 15.31 4 14.75 6 17.13 7 17.86 3 16.04 6 13.92 7
Qualla.._____._ 18.43 4 13.14 8 14.83 5 1S.89 3 14.76 6 18.83 3 14.76 5 

Ro"den 2088____._ 21.56 2 19.62 2 19.48 2 21.29 2 18.27 2 20.36 2 19.00 I 


Startex 619_, ,.-~ ..- 12.54 16 10.67 16 11.65 15 14.11 15 12.0.1 14 12.80 16 11.0.1 14 

StoDeville 5_ ..... , ...,__. 1ii.14 9 13,5~ S H.1 1 9 15.03 12 13.42 11 15.63 8 12.71 10

Triumph 44--.___ 16.86 6 14.15 7 15.32 4 15.84 9 16.17 5 15.63 9 14.91 4 

Wilde 5_ 13.71 13 12:39 11 12.74 11 16.02 8 13.67 10 1~.09 10 10.69 15 
 • 

--~--------------- -----
Avel'3ge. all "arietic,,- 16.271__ 1.1.1°;__114.51 --; 10.58 ___ 14.75 16.01 13.70.__ 

Diflerence required. I I I 
 1
odds 99: I 2.37 _,_, 2.32 __ 2.15 ----I 2.16{__,,, 2.30 2.4-1 

1.
531-1 1 1
 

http:3_]"_-3.93
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from moisture-free acid-delinted cott07M~fl~d, 12 to 15 locations, ~9S5-37 
~. 

Location-Continued 

Varietal 
avl'rngc,College Bra7.o.StUlwater. F1orence, Jackson. KnoX\·i!lc. Oreenville. Lubbock. all locationsStation. Yall.y.

Te•. T... 
Okl... S.O. Tenn. Tenn. T ••• 'l'... 

Pel. Ranle Pd. Ranle Pel. Ranle Pel. Ronle Pel. nanle Pd. nanle Pd. Rank 1'et. nan!: Pet, Ronlc 
10.21 14 '10.011 15 10.18 12 10.58 II 13.06 12 12.38 Il 12.51 13 10.07 12,--- ---10.10 16 0.16 16 10.00 13 8.78 13 12.36 14 10.56 15 11.70 14 10.80 13-- _a-.-__12.82 6 13.10 7 13.15 5 11.86 6 14.59 6 13.01 8 13.114 7 13.84 4 
10.85 13 11.61 10 10.29 11 11.04 8 13.77 0 11.31 12 12.80 0 ---- ...-- 12.15 \0 

11.85 8 14.19 • 12.23 7 11.00 0 IHO 7 17.01 3 14.25 6 13.20 6 
11.21 \0 12.56 9 12.40 6 12.32 4 13.26 II H.69 7 15.28 4 12.57 8 
10.97 12 11.20 12 9.01 16 0.26 12 14020 8 10.86 13 10.59 15 ---- 10.84 15 
15.12 2 16.62 1 17.77 1 10.44 1 l.i.24 3 20.02 I 17.81 2 17.43 1 

12.16 7 10.88 13 9.90 14 8.56 14 12.14 15 12.78 \0 12.70 12 -_.-. -- f11.23 11
13.54 3 14.43 3 13.78 4 11.04 7 15.68 2 H.04 6 H.50 5 -_. (1~.73 5 
13.35 4 14.47 2 14.20 3 10.44 2 15.18 4 16.06 4 16.50 • 3 --- 1UO 3 
15.75 1 14.05 5 17.68 2 16.11 3 17.26 1 20.08 2 20.05 1 -_.- -- 16.00 2 


11,58 0 11.41 11 1M8 10 8.35 16 12.00 16 0.4.; 16 12.76 11 --." ..--.-., 10.65 16 

11.07 11 12.81 8 0.73 15 11.92 5 13.14 10 12.92 If 13.36 8 12.20 9 
12.97 5 13.35 6 11.49 0 10.61 10 IH6 5 15.28 5 12.83 \0 --- ---- 12.69.-.- 7 
9.07 16 10.U 14 12.05 8 8.37 15 12.71 13 10.08 \4 0.04 16 --- 10.80 \4 

12.08 .-- 12.53 -- 12.10 .- 11.04 --- 14.02 ---- 13.90 -- 13.86 --- 12.78 ....._-- - ..-2.47 3.84 2.84 2.40 2.42 4.05 2.78 .82 

17.70 8 13.46 13 13.05 15 12.06 10 10.04 15 14.83 0 15.86 11 12.00 13- ...- --_.
17.11 10 12.49 10 14.09 12 12.84 12 11.72 12 13.76 13 15.04 12 12.82 14--,..-- ---20.72 4 17.01 3 16.87 5 10.18 3 13.88 6 10.31 4 20.00 5 _........ 16.47 3
.-.
17.11 11 15.44 5 13.96 14 14.15 10 12.53 9 15.00 8 18.66 8 -..".- --- 14.23 8 

19.66 5 14.0~ 7 14.08 13 15.97 6 14.14 5 15.43 0 20.29 3 14,95 6_0_- ---18.50 6 14.89 6 15.39 7 15.13 7 13.87 7 14.60 10 2020 _....._.._-- 14.6S 7 
16.60 13 12.95 15 12.42 16 12.07 15 10.S9 16 12.06 10 1.;.29 14 __0- 12.35 15• .---21.S7 2 20.65 I 2U7 I 24.11 1 21.20 1 10,48 2 25.76 1 - ...... 20.70 I...--
17.01 12 13.90 II I4.0S 0 14.5.1 0 11.0\ H 13.57 14 15.30 13 13.00 12 
17.77 7 16.47 4 17.S7 4 16.98 5 15.00 4 15.24 7 18.70 7 --- -- 10.00 5 
20.80 3 IUS 12 18.70 3 17.10 4 17.14 3 IB.ZO 3 IP.II 6 --- -- 10.00.--.--- 4 
23.02 1 18.65 2 21.84 2 10.88 2 18.M 2 19.63 1 25.42 2 --_...--- 19.04 2 

IUS 16 14.06 10 14.14 II 12.55 14 11.28 13 IU6 11 14.70 15 --_... ...._- 12.25 16 
16.20 15 14.24 8 15.30 S IU7 8 1I.S2 II 1412 12 18.15 0 -_. --..... 13.81 10 
17.22 0 14.20 0 14.63 10 13.04 II 12.23 to 16.13 5 17.00 10 14.17 9 
16.20 14 13.45 14 16.01 6 12.76 13 13.56 S 13.34 15 11.45 16 

~-
13.04 II.--

-~ 

18.24 -- 15.04 __ 10.11 --- 15.49 13.73 ---- 15.42 IS.28 -- .-._. ---
14.82.-~ 

4.02 .--.-., 3.42 --~I 2.35 ._-..... 2.60 .- 3.36 -- 2.43 -- 2.77 -- --_. . --..... .77 ..-.-.... 

12.71 15 11.03 15 14.20 16 11.77 15 16.67 14 16.63 H 12.32 13.04 1514 11~.07 -15 
13.14 14 13.97 S 16.68 10 12.91 II 17.05 12 17.3·' 12 tr,.07 11 15.50 13 11.30 II 
10.61 6 15.66 3 18.72 5 15.S1 4 20.72 3 20.70 4 10.37 7 19.:10 4 17.:,\1 :I 
15.13 8 13.68 9 16.S9 9 14.87 9 IS.59 7 18.73 8 16.04 5 10.78 12 15.39 9 

16.59 7 14.83 4 17.~7 8 15.39 8 18.~6 8 10.51 6. 10.50 3 18.50 6 16.70 tl 
13.41 13 14.-\4 6 17.55 7 15.70 5 18.20 0 18.97 7 IS.1(1 4 17.25 0 16.11 8 
14.57 9 13.0:1 10 15.30 14 12.49 1:1 16.69 13 1fl.15 10 13.27 13 15.25 14 la.79 14 
18.04 2 18.82 1 23.2~ 1 21.00 I 23.71 1 26.24 1 23.71 I 25.31 1 22.31 I 

14.18 II 12.77 13 10.13 12 12.76 12 16.63 15 16.93 13 la.40 12 10.81 It 13.07 l:l 
17.70 5 14.77 5 20.07 :r 15.58 0 20.04 4 19.56 5 15.43 0 20.18 3 10.94 5 

t7.Si 4 14.34 7 18.70 4 18.00 3 20.50 5 21.72 3 10.4S 6 IU.IO 5 17.42 4 

23.03 1 17.13 2 22.07 2 20.81 2 23.~9 2 25.03 2 22.08 2 24.00 2 21.20 2 

11.92 10 10.05 16 14.07 15 11.37 16 15.02 III 16.28 15 11.09 15 13.88 16 12.77 16 

14,35 10 13.61 II 10.59 II 13.75 10 17.14 II 18.40 10 15.32 10 17.01 10 15.05 10 

18.17 3 13.42 12 17.60 6 15.58 7 18.87 0 18.31 \I 15.U8 8 18.29 8 16.:18 7 

IUtl 12 11.08 14 15.70 13 11.92 14 17.54 10 18.70 0 IU8 16 18.45 7 14.27 12
------I----------------------- - -- --_
15.82 1(05 -- 17.66 -- 15.02 '_1 18 80 --- 16.33 ,--- 10.05 ._- 18.18 -- 16.0S ..- '''~ ..

___._ 2.353.38 2.35 2.18 2.13 
. 

1.85 3.06 1.70 .50 -._._. 
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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. 

PERCENTAGE 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 a-sso
ciation of amount of fuzz with any element of weather conditions 
is evident. The range in varietal means, 17,43 to 10.65, indic'ltes 
that large differences exist among the varieties included in the 
study. A comparison of varietal rank at all locations with the 
cor,responding 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, 18.28 to 10.36, for Lubbocl(, 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:iO to 12.25 pel'cent, 
and many significant differences occurred among varieties. A 
comDarison 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 responded consistently in the 
2 years. A comparison of the varietal rank at all locations with 
individual locations shows a tendency for agreement, although 
some failures are evident. This indicates that percentage of fuzz 
is definitely a varietal characteristic, although differental response 
may be identified occasionally. 

POI' 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 aU locations, 16.08, was approximately 1.3 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 North Carolina, respectively, was somewhat less than in 
the 2 previous years. A comparison of the ranks of locations in 
the 3 years 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 01' place of growth. 
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• The range in varietal meaIis, 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 val'ieties are undoubtedly
genetic in nature and that these genetic differences tend to be 
expressed similarly under a wide range of environmental condi
tions. Comparisons between means of varieties for all locations 
and individual locations show rathel,' 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 
TABLE lO.-Smnmar1j of mean squares fOj' analysis of ·variance onpe1'centage 

of fttzz trom It-lock-boll sa1nples I Mean Equnres 

Arknrul"", .Mariau1Ill: 
Celta __.... _ ...... ' ___............ , ...___...." ....... ,., ...... , ...., ... . a.OIlS 15.Q02 13.912 4.439 2.823

t'pland ___.._ ..__.......,...,.__.___. ..._...._ .....__..". O,()Q1 26.330 4.953 7.638 2.847 


Louisiana, Paton Houge............ , ..... __......_ ...________..... 12.207 63.365 57.943 2.502 1.797 

~rissi~.ippi. Rtone\;lle.__........_......, .......... ___._.._. 15.882 iiP.iRa lO2.3fl.t 3.554 3.864

SQ,th Catalina. Stat."ville .•___ 

w 
__...............__•__,,_... 6.630 23.32t 24.260 1.260 3.200 


Oklahoma, Stillwater 1 __....._,.._ ...............' ....... '___._.._ 7.052 24.241 22.~fl.I 3.535 

South Carolila, flor.nce~_"'.....__•__ .< .<.___ ...., ....."..___ 11.954 31.255 20.056 -0:361' 8.511 

TenDeS>'«!: 

• 
11.523 56.567 20.888 1.445 4,679

it~~tf.;:=:===::::-~:.~:-:.::::·<.=::~::=:== 14.4aO 81.236 20.969 7.478 3.592 
Texa.: 

College StatiOl1____,..•,..._."..~...•._._......_ .......___ 6.010 16.418 18.\60 8.108 3.39G 
21,470 89.040 57.112 9.114 9.465r~b~~~~:====:::.:=::::::=..-:::::::::::::::.:= 15,499 53.800 9,1.878 8.334 40478 

1936 
Alabama, l)rattville._.~._...._"_,_,_" .•.._.... ,, .... _ .._._ to.840 44.431 6.876 12.066 5.8fl.t 
Arkansa.'i, ~Iarianna: 

0.!J.t6 40.85\ 28.166 3.927 4.344 
12.101 57.406 50.027 2.863 3.117 
17.002 UO.132 4.5.410 19.7.14 8.9.12 
10.·161 MAC1 52.621 .621 1.265r:~~~~;~~eR!U~-::~~=::~~~:~::~~~~=~';':::

Mis,j,,<ippi. Stoncville.._ ........___.......___.......... " ......_ ..... 1:1.108 59.762 75.813 2.770 2.226 
North Carolirm. State.iville ....... _ .. _ ..._._...._ ........ _ .._. 14.7IS 22.324 136.356 2.908 5.709 
Oklaho",a, Stillwater 1 __w,.,..,_~_____~_"...... liA81 44.751 81.:\22 0.320 
SQuth Ca ·uliua. Floreuce__....__• ' _ ........ _ ....._._..._._... 1l.814 40.133 28.173 ""T60:i- 6.754 
Tenn.....:,Jackson_._.___,_..____..,. ______.., 13.326 84.023 13.406 3.601 3.187 

Knb~\'ille ._._.... _ ... __ ............ ,,, __...__.. 15.263 88.265 29.280 3.563 3.924 

Texa~: 

College Statioll.-__._........... _ ..._ .._._.. _ ....... 19.0S4 70.978 90.072 12.523 0.539 

Gr.,.nvillc _._.__...... _ ... ___" 111.S1i 35.357 69.636 3.017 3.417 
Lubboek_ .. __.._._......... ,. __ ... " ..... "."._~.._ ... 20.255 111.354 H.261 22.512 4.435 

1937 
Alabama, Pralh'ille.-__...".• ' .. _ .....__..... ____'_'_"'" 1:1.507 83.0U6 2.034 1.181 3.248 
ArkalL<"'" Ma,ianlla:Le:t:1 ____•••, . .,.~_.•.•_____.-•••.•. _ •.___ 13.245 H.937 34.430 1.587 3.122 

l.'pland __.. _._,<'..____...,.___.__......., 
9.U12 5:1.6UII 10.i!.1@ 11.180 2.663 
Oeo~ ExperiruenL.____.__< ____" ~.".._.__• 9.680 5U:1O 16.398 4.546 2.702 
LouisIana, Ilaton RO\lg,,--_ ••--.._ .... __.~,_."._............ _ .._._ 10.itO 57.983 21.298 5.969 3.063 

M~issip.pi. ~ton·vi\l"_7__._._-.-.--_.•--.... 13.743 74.512 34.814 6.551 3.450 
No·tb Carohna. States\'il\ •••_,_._...__.....___.._.~_ 7.5G4 50.110 0.17. 2.248 1.3.16 
Oklahoma, Still".ter 1 ___•__....._ ...._ ..,..____ 10.028 67.6.12 46.654 6.611 
South Carolina. Florenc~..___.._ ...._ ..,_____......._ 6.912 3:1.983 HS5 -'3:4iiit 3.187 

Tennessee:Jackson:--____~.__.......____.... _ ...._...._. 9.116 52.860 10.620 3.063 2.750


Knonill"'-________._.", ... _____..__ 

• 
14-529 74.124 70.712 2.424 2.648 

'l,'exas:
College Sialioll.-__.....___.....____...._ 8.i27 45.837 140425 1.004 3.192Gre<envU\e______•__~....______ G.090 67.869 3.823 4.422 1.969 
Lubbock.. _ ...._'.......___._.. 16.SS1 97.504 14.661 6.170 6.426 

Bnuos Valley______......___._-_., • 14.368 2.025 1.68875.394 73.453 

Degre<es of freedom ............__•___........_.___........ ~1--15---7------98
1.:0.1______......______...._. 127 15 1 105 

I E..,<perlment planted In 8 randomized block!;. 

http:M~issip.pi
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TABLE H.-A.nalysis of 1Jarianc~ of data from 11 locations in 1935, of 18 in ." 
1986, and of 14 in 1987, for p~rcentage of fuzz from 4-10ck-boll samplos , " 

1935 1936 1937 . 
BoUl1le DC \ ariatioD Degrees Degrees Signi6- Degrees Signifi.ISignifio£ Mean canl rom- of Mean rant com- o£ MeaD tant tom· 

freedom !quare parigous 1 freedom square paru.oDS' freedom square par\>ona , 

Var;eties_____,_.__ 15 :\9S.53 15 6ii2.61 15 SlUt 
LocatioDlL-. . ..,...\',,,..,..... 10 395.12 12 522.85 13 435.06 
Varleti.. X JJ JJ JJlocatiollll..._-...........,_,. 150 11.85 180 9.S!! 195 6.31 
Ben.. within1....1;0..._____ 71 40.41 -,,-"'pH 01 51.55 --- gg 24.25 ---RaDcn "ithinloratioos____ 77 5.8S Ill. 1.37 9S 3:09 -_..... _. -~.- ... o .....__.._Error_ 1,078 4.42 --'--_.........'*. 1.274 4.60 -.- ........"..~,. 1.372 2.89 


TotaL___ .. __ ..._j-;;- ------;:;1---·..-1.407 14.241 17.n - ...- ..... l.i92 

~ See footnote 1. table 3. 

square for varieties was significantly greater than error at all 
individual locations in each of the years. Similar comparisons of 
mean squares for series and ranges with error show that signifi
cant contributions occurred at many locations, and this may be 
interpreted as indicating that soil variation within experimental 
blocks 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 800 feet in experimental blocks. This indicates that substan
tial differlences 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 indicates 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 
successive 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 10cations are very lal'ge 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 locations and the 3 years is shown in table 12. The numer
ical rank of mean squares for major contributors 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 othe~ 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 establishes 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 0/
fuzz from 4-lock-boll samples, 1935-37 

F
Degree! Sum 

Mean Significantof of 
freedom "'Iuares RequiNd 

Source of variation square rompariBona 1 
Found oddJI 99: I 

VarietiOll____. ____ 15 23,406.78 1,560.45 407.41 2.0\!
Locations ____s..."'D'__________ 10 • 8,079.01 897.90 234043 2.34 

2 6.323.38 3.161.69 825.46 4.62
Varietied. X locatious_ ...____ 150 2,046.07 13.04 3.56 1.38 

Varioties X _<on"'--_._ 30 397.70 13.26 3.46 1.71 

1o<'8,illll3 X ....<ons........__ 20 6.125.53 30~.28 79.96 1.89 

\'ari.ti.. X 1"'·atin.a 
 JJJfJnlJ

XI\t>Q.'oI()U!\.....__-- 300 2,14U4 7.15 1.87 1.28 

Serit.... within loration!l-__ 77 2,2U.65 29.15 7.61 I.U 

s.....,,,,, X ",ries wltbin


IOl'stioM..______,.. 154 6,7un.58 44.13 11.52 1.38 
Rang"" wilhin l.,.,alionK__ 77 474.68 6.16 1.61 1.44 

Sea.';';,lId X raugetl within
1"'·ouoll3_______ 154 762.60 4.95 1.29 1.38 -Error_ - 3,23t 12,386.92 3.83 .--------_.------

TolaL_ - 4,22-1 72,088.66 
I 
, lioOi 1".--..-1".------ -......-----......-.__........ 

• See footnote I, 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 signif
icant when tested against error, the predominant tendency is for 
varieties to retain theil' relative rank when grown under widely 
varying cortditions. It follows that new varieties with character
istic fuzz percentage and types of covering may be developed 
through breeding and may be ex.pected to retain their relative 
amounts of fuzz in production. 

The variances for series within locations and seasons 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 cause significant differences in fuzz percentage. 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. 

RELATION OF OIL 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 val'ieties 
and locations of growth could not be, or were not, examined 
separately.

• In the present study the same 16 varieties were grown for 3 
c.Jnsecutive years at a large number of locations and, because of 
thi::') resulting symmetry of the data, the effects of genetical and 
ecological 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 treated as 

http:72,088.66
http:12,386.92
http:6,7un.58
http:6.125.53
http:2,046.07
http:3.161.69
http:6.323.38
http:8,079.01
http:1,560.45
http:23,406.78
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FIGURE I.-Percentage of oil and protein in averages for (A) varieties for 

each season and (B) stations for each season. 

"location years" and considered as a gl'oup 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, A). 

A scatter diagram for locational averages in each season 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 factors are 
responsible for the differences being studied. 

One practical implication of these findings is that ~election 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 \vhich will give a profitable increase of one 
of these constituents in cottonseed. 

No correlation values ar!:' reported in this summary of results 
for the reason that oil and protein are associated also with lint 
index, seed index, ancl other variables. 

LAllOHATOHY S'['con:s OF FlBEH PROPERTIES'" 

Laboratory determinations of upper quartile length, mean 
length, and coetlicient of length variability calculated on a weight
frequency basis from length al'l'ays and tensile strength of fiber 
by the Chandler bundle method wel'l.~ made on both 4- and 5-10ck
boll samples from 2 locations as a pilot study prior to scheduling 
the general fiber testing. 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 ~cheduled on 100 4-10ck-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. 

• 
l'PPEH Ql'AH'rILr,; [,EN(;TH 

The varietal means and rank for upper qnartile length in 1935 
are summarized by locations in the top section of table 13. Foot
notes indicate locations where data were obtained 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 fl'om 
1.16 to 1.00 inches, for Greenville, Tex., and Oldahoma, respec
tively, and the range among locations permits many significant 
differences to be established. Consequently, these data establish 
the fact that environmental conditions may modify upper quartile 
length to a marked degree. 

An examination of the means and rank of vadeties at all loca
tions with the means and rank at individual locations indicates 
th~it in gener~tl there is a rather good agreement. Certain discrep~ 
ancies may be identified, particularly in a proportionally greater 
shortening of long-staple varieties under such conditions of marked 
moisture deficiency as occurred at 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 0.8~ 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 
tendency for agreement, but several cases of failure were caused 
by unequal uniformity of the total fiber-length distribution. 

• Fiber laboratory datn were obtnine'] through coollerntive arrnngements with the Cotton 
and Fiber BnlOch. Olli,'e of lIInrk"Ung Service., War Foo'l '\(lmlni~tration, following the 
otandard methods of procedure de&cdbed in A.S:l'.lI!. Stcndnrds all Textile Materials. 
prepared by Committee 0-13. 1935, 

http:A.S:l'.lI
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TABLE lS.-Varietal means and rank of fiber-Length-upper quartile length, 
UPPER QUARTILE LENGTH 

Mariantu, Ark. 
Expen· B.ton St<>no- Stateti-

Variety PrnttvUle, meut. Rouge, ville, ville,Ala. 1 Delta I Upland I Ga.l La. Miss. N. C. 

Pd. Ro",f Pel. 	 1I4nk Pd. 1I4nk Pd. 1I4nk Pd. Rank Pel. RanI: Pd. RanI:Aeal. (Roger) __..___.__. 1.16 l.l6 4 \.19 4 1.19 4 1.24 4 1.25 3 1.19 2ArkansaaI7___....___..... 1.19 2 1.18 2 1.20 2 1.21 3 1.25 3 1.28 2 1.19 3Cleveland {\V) ___.•__...... .99 14 1.01 13 \.01 13 1.02 la 1.06 15 1.06 14 1.04 10Cook 912-..__...... _ .. _ .." 1.01 13 .98 15 1.00 14 1.01 15 U19 11 1.06 15 1.03 13 
Delf"" '--___.......__.. 1.18 3 1.17 3 1.20 3 1.25 2 1.26 2 1.23 4 1.17 4 
Deltal!in~......._......___ 7 1.12 1.13 1.18
1.11 6 6 5 1.21 5 1.19 6 1.11 6 
DiJd~ Triumph 159_.... _ .. _ .... .99 IS 1.01 14 1.00 15 1.03 12 1.07 13 1.08 12 1.04 11Farm Relief_..._ ...._ ...... 1.11 6 1.14 5 1.15 5 1.15 6 1.20 6 1.20 5 1.15 5 

Hair and Half ___......... _ .. .81 16 .90 16 .87 16 .85 16 .90 16 .89 16 .84 16
Medran Big BoL_._...__ 1.12 5 1.09 7 1.11 7 1.13 7 1.11 7 1.17 7 1.11 7Qualla.. _ ....___.......... 
 1.09 8 1.09 ·8 1.09 8 l,I18 9 1.13 9 1.14 8 1.06 9Rowden 2088.-......__• 1.07 10 1.06 9 1.08 to 1.07 10 1.12 10. 1.10 10 1.04 12 
8ta~x 619___...._.__... 1.02 12 1.04 12 1.03 12 1.02 14 1.0t 14 1.09 11 1.00 15BtonevUle 5____..... 1.08 9 1.06 10 1.09 9 1.09 8 1.15 a 1.14 9 1.07 8 
Triw:n~h 44_____.......__.... 
 1.04 11 1.05 11 1.05 11 1.04 11 1.08 12 1.07 13 1.01 14WUdn __.._.._.........._ 
 1.36 1 1.32 1 1.37 1 UO 1 1.43 1 1.44 1 1.32 1 


Avel'l/te, 01' varietiell..- 1.09 1.10 1.11 1.15 1.15 1.09
.06 _.__Difference req., odds 99 : 1 .02 .04 .03 .03 .03 .04 

----Ui91= 
MEAN LENGTH. WEIGHT-FREQUENCY BASIS 

Mala (Roger) __......_.__... 0.99 4 1.02 4 1.05 2 1.05 3 1.06 4 1.09 3 1.04 2Arkansas 17_..... _ .... _._ ...... 1.02 2 1.05 2 1.02 3 1.05 4 1.09 2 1.10 2 1.04 3 
Clev~land \W) ............... _ ........ .85 15 .90 14 .86 15 .88 
 15 .91 15 .92 15 .92 11Cook 912....___.......__.•...._.• 
 .87 13 .88 15 .87 14 .89 14 .94 11 .93 13 .91 13 
DeIrQ.' L __._..___....._..._ 1.00 3 1.01 3 1.01 4 1.09 2 1.08 3 1.05 4 1.03 4Dellapilll!.-... .......... _ ...._._ .9/i 7 .99 U .97 5 1.01 • Ii 1.04 5 1.02 6 .97 7Dixie Triumph 759__.._.. .86 14 .91 11 .89 12 .91 11 .93 13 .95 12 .92 12 •Farm RelieL-__.....__. .96 6 1.01 5 .97 6 1.00 6 1.02 6 1.03 5 1.00 5 
HalF and HatF_..___........ .70 16 .76 	 16 .74 16 .75 16 .i8 10 .77 16 .73 16 
Mex:can Ilig l!olL......._ ......... .98 5 .96 8 .96 8 1.00 7 1.02 7 1.02 7 .99 6 

~IL--..___~...... g.94 .93 10 .97 1 .94 10 .97 10 1.00 8 .93 9nwden 2088.____.... .94 9 .94 9 .93 10 .95 8 .98 9 .96 11 .93 10 
Btaru.s 619__.._.___.._. .89 12 .90 13 .89 13 .90 12 .93 14 .97 10 .88 14StonevUle 5_.._.___...._...... .93 10 .98 7 .95 9 .95 9 .99 8 .99 9 .05 8Triumph 44-........___._._ .69 .91 .92 11 .9011 12 13 .94 12 .93 14 .88 15Wild.! 5.-....___._...._ 1.17 1 1.12 1.18 1.... 1 1.20 1 1.23 1 1.25 1 1.16 I_----I----------------------

Averag~, all varicti ..... _.. .93 ~__.. .96 .._.._.. .9:; __,,_ .97 .._.._.. .99 ......_.. 1.00 ._-- .96.___ 
.06 ___. .04 _._.._ ...__ ._tiffe,ucucq.,odd.9U:l 	 .06 _ .05.__ .03 ....... _ .03 _ ..... _ .03._._.. 
. 

COEFFICIENT OF VARIABILITY FOR LENGTH 

Acala (Rogerl____._. 26.05 3 20.10 2 22.70 14 22.80 8 26.46 1 23.21 5 22.59 2Arkanu.17______. 24.60 9 24.30 7 23.80 8 21.85 11 24.30 8 22.99 7 21.66 8Cleveland (W) __.____ 25.75 5 23.50 13 23.90 6 22.95 r, 24.14 10 22.55 9 20.85 11Cook 912......_ ....____ 23.75 11 24.30 8 22.85 10 20.85 14 23.31 11 21.84 12 20.06 13 
Delro~ "--..... _ .....__.__. 25.85 4 24.90 5 25.80 2 22.95 6 25.26 5 25.10 1 21,20 9Delt.pine _.__..... _ ...__. 24.7525.60 6 24.25 9 4 23.70 4 25,40 4 2U7 2 22.21 3
Dixie Triumph 759__.... _ 22.85 13 21.45 16 21.40 16 21.00 13 22.36 14 21.74 13 lY.65 16Farm Ret;·f--.__._.._ 26.20 2 25.30 4 26.30 1 25.40 1 26.05 2 24080 3 22,76 1 
Holf and HoIf __....____..__. 26.30 1 23.55 12 25.10 3 22.50 9 24.75 7 22.76 8 22.00 4
Me.ican }jig lloll_~._._ 22.00 15 22.60 15 22.75 13 20.45 16 21.99 16 20.45 16 19.96 14Qualla__.__.. _ .. _ ......... 
24.55 10 24.35 6 23.60 9 2UO 3 25.54 3 22.41 10 21.97 6
Rowden 2088........-._ .._ .._.. 21.80 16 24.15 10 22.80 12 20.55 15 22.26 15 21.45 14 19.69 15 


Startex 619_ ......... __...._. 22.70 14 23.05 14 22.25 15 21.25 12 22.60 
 13 21.12 15 20.32 12Stoneville 5_............____..._ 25.05 8 25.35 3 23.90 7 22.85 
 7 24.26 9 23.14 6 21.00 10
Triumph 44___........ _ ...... 22.90 12 23.95 11 22.85 
 22.00 10 23.26 12 22.31 11 21.87 7Wild! 5............___.....__ 	 1!
25.40 	 7 28.20 1 24.15 • 24.70 2 25.12 6 23.26 .4 22.17 5

I-
Averlli!e, all varjeties._. .24045 ,,_0_- 24.33 _...• 23.62 ---- 22.51 -_...... 24.20 -'-' 22.75 '-"-- 21.26 "-
DifimDI ereq.,odds9~:1 5.00 • 1.91 3.44 2.10 1.47 1.60 1.52 
 • 

J Data from series 1 and 8 only. 
• Data from 6 series for upper quartile length and from series 1 and 8 {or mean length and 

for coefficient of length variability. 

http:0_-24.33
http:Arkanu.17
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mean length, and coeffici~t of variability length of 14 locations in 1985 
UPPER. QUARTILE LENGTH-Continued 

CollegeStillwaler, Florence, J~obon, Knoxville, Station, Greenville, Lubbock, Ave",,", all 
Okla. S.C. Tenn. . Tenl\. Tex. Tex. looabolllTex.' 

Pd. RaRk P~I. RaRk Pd. RaRk Pd. Rank Pd. RaRk I'd. RaRk Pel. Rank Pd. Rank 
1.07 3 1.19 3 1.15 1.23 3 U1 1.29 2 1.17 1.20 2 
1.07 4 1.19 1.17 3 1.19 4 1.22 2 1.25 3 1.17 3 1.20 3•.89 15 1.00 14 .96 t. 1.02 15 .99 15 1.10 12 1.00 13 1.01 15 
.92 13 .98 15 .96 15 1.05 11 1.0.'; 11 1.11 10 .98 15 1.02 13 

1.09 2 1.20 2 1.19 2 1.24 2 1.22 3 1.24 5 1.17 2 1.20 •1.05 	 6 1.12 7 1.09 7 1.15 6 1.19 5 1.19 6 1.09 7 1.14 6 
.92 14 1.01 13 .97 13 1.03 14 1.03 13 1.06 14 1.01 12 1.02 14 

1.06 5 • 1.13 5 1.10 5 1.16 5 1.11 7 1.2·: 1.15 5 1.15 5• 
.81 16 .83 16 .84 16 .88 16 .8t 16 .90 16 .84 16 .86 16 

1.00 	 7 1.13 6 1.10 6 1.12 7 1.13 6 1.15 8 1.11 6 1.12 7 
.99 9 1.09 S 1.06 9 1.11 8 1,09 10 1.12 9 1.08 9 1.09 8 

1.00 8 1.08 0 1.06 10 1.08 10 1.09 9 1.11 11 1.0~ 10 1.07 10 

.95 11 1.03 12 1.00 12 1.04 12 1.05 12 1.07 13 .98 14 1.03 11 

.99 10 1.06 10 1.08 8 1.11 9 1.11 8 1.17 7 1.08 8 1.09 9 

.95 12 1.03 11 1.01 11 1.03 13 1.03 14 1.05 15 1.02 11 1.03 12 
1.22 I 1.36 1 1.34 1 1.38 1 1.43 I 1.43 1 1.33 1 1.36 1 . 
1.00 '-''-- 1.0S 1.07 1.11 ---...- 1.11 1.16 ..__... 1.08 ..__....- 1.10 ....__.....-- '-'-- -- .05 -_.__. .03 --- .at ---- .03 -_._- .03 --- .at -.__.. .04 ............ ..-._.... ..-_._-


MEAN LENGTH. WEIGHT.FREQUENCY BASIS-Continued 

• 
0.91 2 1.01 4 0.09 4 1.02 3 1.06 3 1.11 2 0.99 4 1.02 3 

.00 4 1.02 3 1.01 2 1.01 4 1.07 2 1.07 3 .99 3 1.03 !l 

.76 15 .R6 14 .S3 14 .87 15 .87 15 .94 12 .86 13 .87 15 

.80 13 .85 15 .83 15 .90 12 .92 11 .96 10 .84 15 .89 n 

.91 3 1.02 2 1.01 3 1.02 2 1.05 4 l.at 5 .09 2 1.02 4 

.89 6 .95 7 .94 7 .96 6 1.03 5 1.02 6 .92 9 .97 6 

.80 14 .87 13 .85 13 .88 13 .90 13 .03 13 .88 12 .80 13 

.90 5 ,97 6 .95 6 .95 7 .96 8 1.05 4 ••98 5 .98 5 

.69 16 .72 16 .72 16 .75 16 .75 16 .78 16 .72 16 .74 HI 

.85 8 .98 5 .U6 5 .97 5 1.00 6 .99 8 .96 6 .97 7 

.85 0 .94 0 .91 \0 .92 10 .95 q .97 9 .93 7 .94 8 

.86 7 .94 8 .93 8 .94 9 .95 L'I .95 11 .92 10 .94 9 

,82 11 .89 11 .88 11 .90 11 .91 12 .92 14 .86 14 .UO 11 
.83 10 .92 10 .92 9 .94 8 .98 7 1.1l0 7 .92 8 .9·j 10 
.82 12 .88 12 .86 12 .88 14 .90 14 .90 15 .88 11 .89 14 

1.04 1 1.17 1 1.15 1 1.15 1 1.2. 1 1.22 1 1.14 1 1.17 1------I------------------------
.85 -_..._. .94 .92 	 .97 ...._- .92 ......._.~.--.--. --..... .94 --'--' ---- .99 	 .95 ---_.-. 
.04 -_.. .03 -'- .at .03 -...._..- .07 .04 ....__.... .04 ....,.--- .---.-. '-"---

COEFFICIENT OF VARIABILITY FOR LENGTH-Continued 

27.17 4 26.56 1 24.99 2 30.20 3 22.50 7 24.77 9 20.79 2 25.04 3 
27.67 1 2U5 12 23.64 11 25.97 11 22.85 4 25.79 7 26.24 4 24.56 8 
27.27 3 24.51 8 23.81 10 26.70 9 22.00 9 25.35 8 24,46 12 24.31 V 
23.92 15 24.54 7 22.52 12 2:;.52 12 20.90 13 23.60 14 24.81 9 23.25 12 

2&.95 6 25.86 3 24.50 6 29.77 4 23.80 2 27.96 1 26.72 3 25.77 2 
26.10 7 26.17 2 24.67 29.41 6 22.65 6 26.25 4 27.20 1 25.61 4•24.02 14 23.69 13 22.34 13 24.66 13 20.20 16 22.86 t6 23.at 16 22.54 16 
27.06 5 25.81 4 24.61 5 31.36 1 25.25 1 26.40 3 26.22 5 26.07 1 

25.12 11 24.21 9 24,47 7 26.04 8 20.30 15 24.66 11 24.34 13 24.28 10 
25.59 9 22.80 15 21.46 16 24.10 16 20.85 14 23.59 15 24.60 10 22.60 14 
24.67 12 24,21 10 23.82 9 30.34 2 21.45 12 25.97 5 24.52 11 24.69 7 
24049 13 21.82 16 21.82 15 24.15 15 22.10 8 24.27 12 24.02 14 .5~ 15 

• 
.. 

23.86 16 2.1.02 14 22.31 14 24.27 14 21.80 11 23.67 13 23.56 15 22.69 13 
27.34 2 24.16 11 25.91 1 27.17 7 21.95 10 25.82 6 25.25 6 24.76 6 
25.15 10 24.92 6 24.3.6 8 26.30 10 22.75 5 24.75 10 25.16 8 24.07 11 
26.07 8 25.00 5 24.96 3 29.66 .'; 22.90 3 27.29 2 25.24 7 25.38 5 -------------------- .------------ _.._..2.5.781___ 24.47 -- 23.76 27.28 ---.. 22.14 -_...... 25.19 ..-._... 25.14 , .._- 24.30
2.16 __ - 

__02.59 --- 1.95 .-- 1.04 - ...... 4.95 l.D! .-.......,- 2.20 .--- -._.... _._...• 
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A substantial shortening in fiber length occurred under the 
moderate 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 havin'g a 
limited l'ainfall. 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 temperatures, on both 
a cumulative and a period 'basis, failed to disclose any close rela
tion between fiber length and the weather measurements available 
in this study. 

The varietal rank for mean length agreed with !'ank for upper 
quartile length in comparisons where the actual differences in 
length 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 fibel'
length distribution. 

COEFFICIENT OF VARIABILITY 'FOR LENGTH 

The varietal means and rank for coefficient of variability for 
length are l'eported 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 !'ank of 
locations for coefficient of variability for length is not closely 
associated \vith 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 locations is from 26.07' tq 
22.54 percent. The varietal rank at individual locations usually 
agrees rather well with the varietal rank for an locational aver
ages. This agreement holds fairly well for the high and low vari': 
eties or for any pail' separateel 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 mate~'ial 
significance. 

ANALYSIS OF VARIANC-E 

A summary of analysis of variance by individual locations for, 
upper quartile length is shown in the upper section of table 14. At! 
e~ch location the contribution for varieties greatly exceeded the 
requirement for significance, indicating that varietal distinctions 
were clear-cut at all places. The relative contribution for varieties; 
in relation to enol' varied rather widely between tests, owing 
largely to 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. l 

An unusual degree of variability occurred at 2locatiollS; .Arkan~; 
sas (delta) and Oklahoma. No clear reason is apparent for the, 
wjeie variability in theArkansas. (deIta) teEt but fiber detei'rhl-: 
nations were made on sel'ies 1 anel 8 first and some months later 
on series 2, 3, 4, and 5, It is possible that differences in condition
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PROPERTIES OF COTTONSEED AND LINT 

" TABLE 14.-Analysis of variance for individual 10cati01ls for fiber-lengtJL 
variables-Itpper quartile length, mean length, and coefficient of variability
for length .. 


UPPER QUARTILE LENGTH. WEIGHT-FREQUENCY BASIS 

~ ~---:'" 

Mean equares 

Location 
Total Ranges ErrorVarietiesj S.riC5 

Aw.ma, Prattville' _____________.___ 0.0138 0.0281 0.0009 0.0003 
Arkan..l.elta..... Ma·iann.:,________ _ ____'_ 

t'pland --,.__:-;-_______________._ .0108 .0573 .0070 .0018 
.0131 .I().l9 .0006 0.0010- .0008Geoflll&. Y.xperiment , _______.._._____ .0156 .0317 .0003 .oootLouisaana, I!aton Roug"-_.____________ -:ooi3.0139 .1121 .002U .0006.ML"'LiSippi, Stone,iU"---____________ .0146 .1171 ;0056 '.0013 .0005North Carolina, Statesville _______________ .0118 .0930 .0015 .0022 .0008Oklahoma, Stlll ..ater__•_____.________ .0107 .0742 .0159 .0013South Carolina, Florence ___________.__ .-.~\.0137 .111J9 .00« .0005

".nnea:tee:J..,kson_____.___.__________._ 
.0136 .1085 .0021 .000.1, .0009 
.0128 .1032 .0005 .0012' .0006Tex~olViU"-------.----.----------
.0165 .0338 .0011 .000t 

--~ooii-Green.llle.. .0151 .1186 .0063 .0009ColleR< Sta.~io~n~I~-=======:-:.====-:-=~:-Lubbock___ .0126 .0998 .0021 .0010 .0009 

MEAN LENGTH, WEIGHT-FREQUENCY BASIS 

Alabama, Prattvllle , ___._____..__•______ 
0.0099 0.0199 0.0015 O.ooot 

ArkallJ;&.,l.elta Marianna:,_______._.___________ 
Upland , ___.'__________ .oon .0146 .•0003 ..~...-- .0002 

.0092 .0185 .0015 .ooot 
Geo!llia, Exra:rimellt 1 ._ .0106 .0217 .0000 .0003 
Louis,ana, ) aton. Rollgtl-. .0098 .0774 .0025· -0.0012 .0005· 

~ 

.0105 .0837 .0051 .0007 .ooot~~l"~~I~~"Sr:'~___ .0090 .0iOI .0020 .0017 .0006 
Okbhoma, StUhrater ____ .0074 .0489 .0125 .0011 
South C.rolina, Florence .. .0098 .0770 .0035 :0000 .0006 
"ennessee: 

JaeVon .0100 .0769 .!lO29 .0004 .0010- .---
Knoxville .0077 .0611 .0010 .0007 .0005 

Tex~.:College Station ,_~_____.______ .0120 .0242 .0002 .0005 
Greenville -_. .0101 .0772 .0075 :0000- .0007 
Lubbock. ---- .0089 .0678 .0024 .0012 .0009 

-
COEFFICIENT OF V ARIABI.LITY FOR LENGTH 

AlahllIDa, Prattville , ______________._.____ 
4.102 4.913 10.238 2.8821Arkansa9. Marianna: 
2.542 4.643 2.880 .{19 

1!pland ' __ 2.984 •.818 14.851 1.360Lelta "'1:~::;::;:::============:1Geanda. ~.perim.nt , 2.952 4.501 8.201 .509 
Louisiana, Haton Roug"---__.__._,______ I 3.191 4.591 '\.52il 1.2t5
MLiSioHirpi, Stoneville...-....________.___ 

16.029 
3.151 B.2.7 5.131 .657 1.488 
2.322 9.064 3.177 .906 1.331North C.'olina, State;e:;·~v.U~l~e-=_=========== ii ••';55 2.686Oklahoma, Stillwater_ -'---- 4.250 14.588South Carolina, Florence _______________ "'7.98'65.146 12.979 3.325 ;I.m 

Tenne!fte: 
3.736 13.472 6.410 1.6U 2.203 

Klloxville ._. _. 8.033 49.594 6.134 2.807 2.181Jackson!:c;::============:===Texas:College Station 1.____•__•___. _____.•__ 2.746 2.703 2.258 2.821 
Greenville_ _ 40457 16.195 12.501 -3.25i) 2.171Lubboclt.._._______ 3.933 11.669 4.651 2.365 2810 

Degrees of freedow ____.____~.__•____ 127 --1-5---7---7- 98 
Do.' __...__•__ :1\ 15 1 __._ 15 
Do. ' ______.. ___ . 95 Iii 5 ___ 75 

_______________ ......i-'--_..l__-..!__...L.__----'~_,. 

, For series 1 nnd S. 

2 For series 1 to 5 nnd 8. 
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ing or handling may have contributed to the large error variance. 
Soil uniformity at this location was apparently among the best of • 
the 14 locations. In the test 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, \"here the water-holding 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 a1l10cations, but that the precision 
of distinctions varied considerably from place to place. 

In the second section of table 14 is 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 quartile length. Many significant varietal dis
tinctions may be made at 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 variability. 

A summary of the analysis of variance at individual locations 
for coefficient 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 locations. It follows that the precision with 
which differences between varieties may be identified varies ac
cordingly at the several locations. 

Significant differences among varieties were established at all 
locations except Prattville, Ala., and College Station, Tex., where • 
the' contribution for varieties was not significantly different from 
error. Considering the analyses at all locations, the varietal dis
tinction in coefficient of variability is materially less than in upper 
quartile length or mean length and consequently it may be con
cluded that the coefficient 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 complete 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 IS.-Analys!'s of t·(t)'ic!nce of fiber length for all data 

Up".., ~u&rtnr ],nJ(fh. Mean I<ngth. CoeJlicl'D~ of =i"bility for 
..eight-frequency ba.,i. weight,frequency ba..ooi! length 

Bou..... of 

nriation Si~ni(· Sign1(· l)",n1(.


Dogrte5 De~r... D""r....Mean :eaQt Mean icant M."n Irantofof ofsquare campa';· squar~ compari .. square coruparifreedomJreedom freedomFOrlS J dOns J sons J 

• 

I a... footnote 1. tabl" a. 
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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 be modified in the same directions and 
generally to a similar extent. The significant interaction/error 
comparison, however, indicates that a differential modification in 
length may occur. An examination of the means indicates that 
this differential usually is the result of a diswoportionately greater 
shortening of the longer varieties under conditions of deficient 
moisture. 

• 

An analysis of variance for combined datR 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 imnortant 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 gl'eatly 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 definitely secondary in importance to main effects . 

The analysis of variance for combined data from eight locations 
having complete data for coetlicient 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 effects 
are significantly greater than interaction, which in turn signifi
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 1935 as a guide 
for general strength testing. After this preliminary work, com
plete data were obtained on the 4-lock-boll samples from eight 
locations and partial data were obtained from the remaining loca
tions. 

A summary of the varietal means and rank by locations for 
Chand1er 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 I6.-Varietal 'meatls and -rank 0/ jibe'r strength and jineness-Chandle'r 
locatiO/me 

CHANDLER STRENGTH. THQUSANDPOUNDS PER SQUARE INCH 

.MarillJlIl:l. Ark. 
E'fleti· I Baton Stolle. Stat••-Prnttvill~. l----~---\'Briely Ala.' ment. HOUge. "ille, villo. 

Delta' {Cpland ' Ga. , I La: ~!i"". N. C. 

---------.i-p-d-.';"l-R-.nk-I·-p-rt-.-:-'R-.-"k Pet. Ilan!: Pel.lnallk l'eI. tllan~ I'eI. Rallkl Pel. fRank 
A.'llI.. (Roget) ______._. 91.3l 1 g5.9 1 0:1.8 1 M.i 1 83.S 1 !lI.S I 170.5 1 
,\rkan.... 17___~•• SM 6.88.7! 5 88.1 "\7s.5.., Sn.2 5 87.1 :I 7.1.1 6 
Clel·.lau,l (W).___._. 79.S 1:1.f 82.9 I U S2.0 13 72.3 i 12 il.O I 12 i~.7 I.S 65.1, 15 
Cook 912-._____. 87,5, 5 186.2 7 8S.1 6 78.81 4 82.:1 :! $5.7 7 75.0, 5 

~lfo. 4_______ 80.0 I 12 I~4.9 ( 9 i8M. II 71.1; 14 i1.2 14 77.8 13 66.7 i 14 
Dellapine__._____ 76.0 15 I sa.a j 13 181 •4 I 14 172.2 i 13 73.5 10 78.7 11 67.1' 13 
Dixie Triumph 759__.__. SI.9 I S ,Sa.5: 12 83.6. 9 ,72.6 I 10 14.0 lSi, I-S"~_'.!6! 10 6S.7 10 
Parm Ileli.r______. 80.5 9 I SUA l 6 SU' 7 177.3' 7 no 8 71.1 SI.. 
Half aDd HalL-__.••_ 70.3 14 177.1/16 75.9 16 172.7 0 71l.9 15 7S.1 12 68.4 11 
Mexkan Billl!olL.......... _ 89.0 3 PI.s, :I 0:3,1 2 jSO,j 3 7S.8 I~ i~g:~ t. 7;',1 4


I 1Quall"---...___" ..... " 72.1 16 79.4. 15 j70.6 15 ifj,j.3 16 66.5 1\1 64.5 1..6 
l\owdeD2088 _._87.9 4 SU.7! 4188.5 4!7;.9 6,80.7 41S7.0 475,2 l 

Startex 619 __.....__.- 80.5 10 18:1.7 11.83.3 10: 70.0 15 71.4 1:1 '[ 77.2 14 69.6 9 
Stoneville 5_.~._ ......__ 83.6 1 7 SU 10 8409 t 8: 77.3 S 78.3 7 SO..! 6 72,1 7 
Tr.ium~h '"_..._ ~O.4 f l! fi'~ ~ 82.2, 12 t7~A l,~ i~.8 II 79.~ ~ 6~.~ 1* 
Wilds "-_...._-_..... ". ~I_-_ ~'---j~1_3_1~'---~~1---!.!::..--- ~_-_ 

"\verage, all varieties- 83.0 I' -"'1' 86.1 1",,"_18i\.31·" - ..... ,' 75.41__ in.1 ... , .. ..1,82.1 1"._, 71.1 /-_
Difforen<c rcq.oddsnO:1 6.3 ._..... 4.0 ••.•.1 3.7 .......... 4.3... I 2.6 ........ 3.0 _.. 2.7 .~ . 


WEIGHT PER INCH. 10-' MILLIGRAMS 


1~~n~OW)-:::-..::::::1 g~l a t~ll~! ug! l~ IU~, 13 U~ I! IU~ 13 U; l~ 
g:,vk\\,It.'.::~=--=~: U~! 1b ~:~~ ~ I g~li tli t;~1 ~ U~ 9 I t~~ ~ ~:~~ I~ 
DelCo., L _______... M2! 15 4.50'\' 14; 4:6.; 14 4.H 14 4.33 13 4.39 14 4.9.'; 13 •
Dellapill"---..____.. 4.76 8 5.18 11 j 5.10) 10 4.72' 12 4.74 11 4083 11 5.:17 10 
Dixie Triumph 7:;9 __.•. 45'.'QS~ ~ 5,45 ~ \. ..~ ..43?9' 5. 4.95 ~ 5.03 8 5.07 8 5.46 8 
Fanu Relief " " 5.56 • " J 5.11 r. 5.1\ 0 5.31 4 5.49 7! 7 

Half.and I!al£_, _. ____ 5.76 I ~.*3 I ~.3U 1 I 5.99 1 5.7~ I 6.03 1 ~.:IU I 
MettoauU.g 1.01.__• 4.07 11 ~._4 10 0.03 11 I 5.!H 8 4.S. 10 4.84 10 0.45 g 
Quall:... ' _ 4.!14 5 5.69 3)5,42 6 4.~6 10 5.15 S 5.10 7 .1.57 6 
Howden 2088_______ 5.20,r 2 5.91 2 5.06 2: ;'.62 2 5..11 2 5.59 2 0.02 2 

Startex6Ig_~______ 5.03! 4 5.55 6! 5.83 :IIi 5.40 4 5.11 7 5.04 9 5.14 3 
Stone"iIIe 5_____~. 4,43: 12 4.62 13 4.75 13 4.82 11 4.33 14 4.62 12 5.20 12 
TriulUph 44____.___.. ~.71 i 9 5.43 fJ I' 5.39 8 5.09 'i ii.17 4 5.12 6 5.14 4 
Wil~ 5__.._·_.._ ....._~.I...:::!~~~~t~ :!.67 ~~!~~ 16 4·" 16 

;\!·e~.R~' all,vnricti.._;- U7j.... I 5.2~1"·"-"·1 5.2;11- _I 4.0! __""I 4.R4', __.' 4.~3 5.~6 
D,ffcrcn<erc'l,oddsC9.1 .61...... .1 .4.,._...... .83 ....... , .5.1 .. __.....2·1_..._ ._0 ._8 


COEFFICIENT OF VAlUAlllLITY FOR FINENESS 

8.ief o.solMala {ltoger)_.....__ 10 I8.6S' (I 1\ °19.14 1:1 9.10 1\ 10.37 9 11.05 6 
Arkan"", 17. __.____ 8.66, 11 6.49 10 9.1:! 13 9.80 10 10.01 7 10.91 10 11.11 5 
CI~velalid (Wl__._._._ 10.041 7 12.65 3 12.07 2 f iO.511 8 11.26 5 12.27 1 13.04 I 
Cook 912 __.. _........._.__ 11.351 31lU6 1 8.62' 15112.81 1 12.00 2 11.79 4 10,95 7 

D.lrQ~ 4._..._ ........ ", _. 12.20, 1 7.5:11 12 10.281 7 S.73 15 8,.48111 11'05 9D'.OO~ 16 8.97 15 
Delt~pin,,-- . ,,_.... _ • 7.38' 16 7.48/ 13 8.18 16 8.42 16 7 u 14 9.06 14 
Dix;/) TriulDph 759___ '10,19' 51 9.861 6 IJ..I31 4 10.72 i 11.81 3 11.35 7. 11.171 ~ 
Farm Reli~r. _ ...____ . 8.25 13 9.24 8 10.57 .::, 8.US 14 8.02 12 9.92 11 10.701 10 

1Half and Half_.... _ _ > _.. 9.89 S 1.46 14 tlO,22 8110.97 4 8.80 13 11.04 6 10.12 13 
Me,k."n Big lloll_..._ .._ .. 10.58 4 11.72 4 12.2t 3 10.85 6 12.32 1 11.751 5 12.32 21QuallL____... 11.52, 2 6.06 15 12.93 I 12.19 2 9.21 10 9.06: 15 10.57 11 
!lowden 2Q88 _____• __ 10.331 ij 12.93 2 9.67 11 9.35 11 11.i5 4 12.05 2 11.30 3 

Startex 619.___~. .... _.. 8.621 12 9.91 5 9.19 12 9.2i 12 9.35 {/ 11.07 8 10.72 9 
Stoneville 5 _" _ 7..;2! 15 7.99 11 8.76, 14 10.51 9 8.M 14 9.11 13 I 8.\5 16 
TrJulDl!hH____..._ 9.2Q 9 9.80 7 9.~71 10 111.00 ~ 10.n? 6 1~.~1 ~ .lOA!1 12 
YO .Id. 0.,_ .. ____•.__ ~~ 8.041~ 10-"0;_6_110.9°1_°_ 9.90 _S_'~::\.2:..t~I_8_ •A,·.rage. all varieties_. 9.561'''''__ &.43'-....-.110.241 ..--'110.31\...-... t 1O.IJ.lt__ j' to.fl7i.......... 1O.'j61 ..... _ 


OilTerellce r"'I·. odd 99; 1 0.8:11. .... 2.83i 5.95L..... 4.86 ........... 1 2.441.......... 2.191 1 2.35' 


1 Series 1 and 8, only. all three variables. 

'Sertes 1 and 8 only. for Chundleratrength: nil serie,; for other vadables. 

2 Series t and 2 only, fOI' "eight per inch Bnd for coelficlent of varie.bllity• 


• 
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• strength, weight per inch, lind coefficient of variability for finel!esS-<lt H 
in 1,935 

CHANDLER STRENGTH. THOUSAND POUNDS PER SQUARE lNCH-Continued 

Stillwater. Florence, Jack.'!On. KllowUle. College GrI'eO\·m•• I.uhhock. A"crnv;e, all 
Okla.' S.C. Tenn. Telln. 1'(,,(.3 location.SUtiGIl. 

Tel'. I 

II 'I'e<. 

• 
P,t. /lank I'd. l/all~ Pel." Rank -~~; I' I/.nk -p-,-t.-l-R-.-n-k! Pd. 1IIIInk I Pd. IIl1nk rtt. Rank 
9M 2 91.7 1 1100.:1 1 85.9 I \02.2' I IJ.I.O 2 no.3 I 01.0 I 
115.1 5 85.3 4 92.7 i ,g.O 6 91.7 1~ i 07Sl ,.7 1~ S7·7!."O" 7 SIi.2 6I 
03.6 7 71\.5 1·1 85.8113 7:1.5112 81.1 • I 3 .. Iii 77.1 H 
98,2 3 87.7 2 N.4 4 83.7 3 92.7 5 8i.3 9 S:1.9 5 85.S 5 

01.2 10 n.n 1:1 I. Sd,2 12 72.1 1 IS 80.3 15 87.6 S i7.4 ).\ 78.7 12 
86A 14 79.5 II 84.9\14 73.3 13 82.S 12 s:!.7 14 7i.6 l!I 18.3 1:1 
92.S 9 82.1 II 88.0 9 i5.8 0 85.0 II 85.4 1I 81.6 8 SO.5 9 
W 8 ru 8 ~ 8 ru S W W W w m ~ ru 8 

S4.~ t5 70.7 10 iU.i 116 7.i.O 10 i 52.5 rl 83.S 13 79.1 II 77.1 I. 
100,5 I 86,6 :1 90.5 3 80.1 1 4 I' 9.1.3 2 96.7 I 8r..O 2 87.5 3 
8:1.7 \6 Ii1,7 16 g.)A 15 69.0! 16 is.6 16 7i.ll 16 65.0 10 73.3 16 
YS.Q 0 83.9 6 ~ 94.1, 5 I 80.0 5 \13.0 :1 93.7 3 85.9 3 86.1 4 

88.6 13 I' i5.8 15 I88.0; m I 72.g \ 11 87.1 I 8 184.0 12 Sl.~ 0 79.0 11 
90.9 \I S3.1 7 9:1.4, 6 i~.6 \ 7 90.0. 7 88.4 7 85,,; .j 83.7 7 
89.a 12. 7Q.11 12 87.1 \ 11 7-1.9 I 11 86.7: 9 I00.4 6 70.9 \0 80.2 10 
OM 4, (\5.3 5 i 91.S I 2 84.5: 2 0:1.7 4 91.2 5 83.3 6 88.0 2 

P2.4 ::-~'l';,t; 1·--'t!'9\i.:I.--~77.3 '-:::-:I'S8.I[--'I~I··-:-: 8o:oj='=rul= 
1.3 . 2.7 . ~!l I I !l.i I •• 7.Q i 4.5. .I 4.~ ,_ ..... ..... ,_._ • 

WEIGHT PER INCII. 10" MILLH:R"MS-CollliIlIlL~1 

••1,3 15 II 4,27 II' 15 -I.32! 15 ;1.67 15 440 15 I, 4.31115 44" 15 4.25 15 
4.i8 13 4.72 13 4.6!) 13 4.78 II 4:92 13 4.62 13 4:,,6 14 4.67 13 
5.12 3 5.51 2 ~.60 I ~ SAS 4 5.1l4 2 5.60 3 5.89 2 5.56 3 
5.40 7 I' 5.22 I 6 5·!!:!1 4.58 1:1 5.34 i 5.25 0 5.39 6 5.20 9u• IIU9 14 I usil 14 4•.17 1).1 4.40 1·1 4.51 14 4.51 14 4.lll 1:1 U4 14 
5.19 11 4.99 10 4.99 11 4.8.1 9 5.02 12 5.07 10 5.07 12 e.O! 11 
5.33 8 1>.13 S 5.30 7 5.36 .) 5.'>4 4 5.37 5 5.19 to •.2.1 8:::: ; ::~: II: ::~~ ~ :::~ I 1~ :::: l~ :::~ ~ ::~: I: ::;: : 
5.26 9 4.93 11 1>.17 \U 5.06 1 7 5.31 8 5.Q5 11 5.35 7 5.08 10 . 
5.52 5 5.al -I 5.21 9 4.91 8 5.1i 9 5.31 8 5.04 -I 0.20 7 
5.78 2 5 3S ~ 5.67 ~ 5.63 2 5.67 3 5.61 2 5.UI :I 5.05 2 

t~~ l~ ~;ut 1~ H3 Ii m I~ ~:g~ 11 H! 1~ m ! mIi 
4.06 16 . 3.72 t 16 3.81 16 I 3.51 ' 16 3.51 16 3.7e 16 3.n 16 3.S0 16 

5..24  .... "..I5.00I=j·.5.Oii ::=-14.90 ==..Jfi.17I=\·"5.iii\=ill= 5.07 = 
.20 _.... .31 L ..... .2!1. ..... .SO.1 ,.....1 .61 L .24 ..w..... ,45 ,,_.. .09 ..._ .."'W' 

COEFFICIEN'l' OF VAIUAIULI'l'Y FOR l·'INENESS-Contilllled 

1036 2 S.55 I 11 : 9.:;7 8 8.30 \4! 0.19 12 II Il.P7jll I8.06 15 fl.6;; 10 
9.15 \0 8.32 12 8.S; 11 O.G~ \) 11.03 S \C).10 9 8.59 13 0.70 0 

12.45 I 13.10 1 10,47 2 10.22 7 I 1:1.I1 2 114.l1 1 12.:10 I 12.25 I 
9.15 11 0.55 6 IO.1J.I ~ IO.SU 3 111.27 7 12.96 2 10.56 5 11.01 4 

S.:I. 1:1 7,74 14 7.lli 14 6.72 16 7.82 14 . 7.09 16 0.09 0 S.33 14 
8.39 12 6.61) 16 7.47 15 iAS 15 10.69 9 0.2·1 1·1 9.0! 6 8.29 15 

10.16 ~ 10.521 2 11.14 1 r 10.41 6 II.G6 4 11.09 5 11.35 3 lUJ3 2 
0.21 \) 8.74 9 7.91 13 8.37 13 7046 16 10040 6 O.;:S 7 0.31 11 

\1.96 6 8.S7 8 9.41 10 12.06 I 11.54 5 11.36 4 O.Oi 10 10.05 7 
10.19 3 0.60 4 9.72 6 10m S l4.i8 I 1l1.~6 7 10.96 -I 11.02 3 
1.40 14 1.BO 13 0,56 \) 8.OJ 12 7.05 15 V.:16 12 8.76 12 11.15 13 

10.00 5 8.91 i 9.677 9.55 to 12.88. 3 II.M :I 12.1J.1 2 10.80 5 

• 
9.54 7 0.60 5 /' 9.81 5 10.96 2 10.171 10 0.20 Ii; 9.211 8 9.84 8 
a.79 16 7.70 15 7.34 16 I 10.58 5 i.83 la P.35 13 7.34 16 8.24 16 
9.35 Jl 10.06 3 10.36 3 I lO.i6 4 9.511 11 lO.W 8 8.SS I 11 10.3; tl 
6.96 15 . 8.36,.10 8.57 12 I S.85 II . 11,43,. 6 10.15, 10 8.;6 11 9.25 121 

11.:!l!__.! 9.02/'=1'0:241=,' U.~9;=11 12.5~~_·_IIO:IJ;= 9.G~I'-·--I·9.S9I=2.37 I _ 2.11 _ ....,_ 3.01 ''":~ 4.•9 r ••_ 0.6. t .__ 2:~=_":GI._ _ .So _ _ 
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92.4 to 71.1 thousand pounds per square inch, for Oklahoma and 
North Carolina, respectively. The wide differences in strength 
among locations indicate that ecological conditions have a very
important influence on nber strength. 

Varietal means at all locations ranged from 91.0 to 73.3 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. 

WEIGH1' PER INCH 

Fiber fineness, expressed as weight pel' inch, 10.3 mg. (~.), 
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 Camlina, 
Oklahoma, South Carolina, Jackson} Tenn., and Greenville, Tex., 
and data for series 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 fI'om the various 
length fractions. 

The varietal meanS and rank for weight per inch, 10.3 mg., are 
summarized by locations in the second section 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 enviI'onmental conditions during 
the time the fiber is developing may greatly modify weight-per
unit length ot 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 thatfiber-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 individual locations indicates that there is a tendency for the 
fibers of all varieties to be modified in the same direction and to 
somewhat the same extent by growth conditions. 

COEJo'r'ICIENl' 01' VAIUABl£.Il'Y FOn 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 10.67 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 Tank at indivicfuallocations, 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 VARIANC~}• A summary of the analysis of variance at individual locations 
for tensile strength in 1933 is shown in the top section of table 17. 
Footnotes indicate locutions having datu on sedes 1 and 8 only. A 
comparison of mean square for varieties with mean sqnat'e for 
error shows that significant vnt"ietal differences were identified at 
all locations, but that the relative distinction among vat"icties 
(HfJ"ercd widely at the variolls locations. Differences in the precision 
of comparing varietal means at the inclividual locations are asso
ciated in certain cases with incompleteness of data, and at locations 
having comparable data by variations in the heterogeneity of 
strength within tests. . 

Analysis of variance by individuaJ locations for weight per inch, 
10- 1 mg., is summarized in the second section of table 17. A 
('omparison of the mean square for varieties with error shows that 
significant varietal distinctions were found at each location. TIather 
wide difl'erences in the precision of stich comparisons will alSO be 
noted, pal"tly OWillg to incompleteness of data and partly to differ
ences in the inherent vat'iabilily in weight-per-unit length present 
at the various places. 

• 
A summary of the analysis of variance by individual locations 

for coemcient of va~'iabi\ity (or fineness 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 locations 
no signifie(tnce was found. The relatively lower efliciency for the 
coetncient of variability as comnarcd with Chandler strength and 
weight per inch indicates that the coemcient provides a less 
effective basis for varietal differentiation than other measurements 
o.ffiber properties. 

An analysis of variance for combined daLa from the 10 locations 
having complete Chandler-strength determinations in 1935 is 
~hown in the first section of lable 18. Location was numerically 
the greatest contributor although not significantly larger than 
variety. Both main effects significantly exceed interaction, which 
in turn is significant when tested against en·or. 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 clifl'ered widely in intrinsic tensile strength. rrhe 
significantly g"eater vnriance (01' varieties to varieties X locations 
establishes the genetic basis for fiber strength nnrl shows clearly 
that relative difl'erences among varieties tend to be consistent 
over a wide rangeot growth conditions. 

• 
A difrel'cntial response of varieties to locations was identified, 

and this may I)e due to dill'erencesin 1'elative earliness as judged 
by the time of boll set or to (\ifrl'Tential weatherillg after the bolls 
opened. Although signifkant when tested against error, inter
action is distinctly scconc1my in imp(lI'tnnee, being exceeded 58
rold by varieties and 13·I-fold hy locations. 

An analysis of variance for c·qmhined data from six locations on 
weight l1er inc-h, 10-' mg., is shown in tll(' second section of table 
18. The variance for varieties numerically exceeded locations and 
both main effects wel'e signilicantly greater than interaction, 
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TABLE 17.-Analvsis of va'Mance by indivicluallocations for fiber length and •
fineness-Chandler 'Strength, weight per inch, and coefficient of variability

fo'l' fine1(es8 


CHANDLER STRENGTH 

Mean I!<)Ua\'es 

l.ocation 
Total Varieties Series Ranges Error

---------------1---------------
Alabama, I'rattvUle 1 _____•_____._....._____•__• 31.23 5Q.47 8.20 4.53 
Arkansa~, Marianna;t;clta-.••_H.___...',_._.,_____.____,,_..._eplalltl ___________________.. 38.79 198.53 136.60 10.53 9.37 

40.27 195.99 18U2 9.46 7.97 
G.o~i., E']lCrimclI\ 1 _____________."" 27.90 52.63 44.18 2.08 
J~ui~bp3,.J attJll n,ouge-___•____,,__,_..__ --7:2630.83 217.29 29.89 4.M
1.. 1~1~1r.11I, ~tullcv111e--r -__•__'. __.... ____.__~ .........._ ... 3S.01 247.58 82.94 4.12 5.14

North ( arohlla. 51"1••,,"0...........__..,.,,______._.,__ 23.91 163.16 15.';8 11.18 4.11

Oklahoma, Stillwater 1 ___•___....".___'. "'__'''''___ 34.26 .50.32 28.50 18.57South Carolina, Florellcc_____- __.___, .. "" ...__ ~3::i630.06 207.66 39.08 ••14 
Tennessee!

Jack.OJQo...____....-_., .•<4_... _,-__--...-..... 45.80 251.15 147.45 4.05 10.09l'uulfW,,--,___._,_ ..,,________. 26.21 1St,.61 15.18 4.U6 4.18 
T~xM·:College Station 1__._....______..__

Greenville__ ,,__________________1 50.66 85.16 5.67 
45...1, 236.48 11.81 

tubhock~~~_____.______•___ 
47.83 255.25 11.08 

WEIGH'!' PER INCH, 10"MILLIGRAMS 

AI"b=", J'rattville , ____".",,___• ~_~,_____ 0.36 0.64 0.76 O.M 
Arkan.U(tltnIf1\', 'Mafianu3:1. _~_______.._______ 

.39 .78 .0.'> .02\:pl,,",l \ __~_,_.________.____ 
~42 .80 .04 .08 

Geor~ia, £:'tpcriment l ~____________ •.36 .69 .03:~l ....-ii.ii4-.Loui~UlIla.l'llton nOUIt~.....______ .35 2.60 .03 
~'~i~,irpj, Sloueville....._____________ .35 2.74 .14 .05 .02NuHh Carolina, SlaCeilliJl6"_____________._ .34 2.50 .06 .05 .05Oklah{)lJu" Sti'lw.tet_____~~_______ .3t 2.45 .24 .05-,--South Carolina, Flo,rcll~e,...___......__~_...____ .30 2.09 .17 .06 .06 
Tellne~:J"du·on ...... __,_.,....•______..._.____._ .33 2.27 .45 .M .05

Klloxville I .. __._'.____'.__........._ .._____ 
 .45 .84 .28 .07 
Tc',,~: 

Colle~e Station 1 ....... , ....... _ ....._ ........... , _____ .H .M
.86(1rcenviU..·<~_...._____.......~,_...,._.______ 
 .35 2.65 .U3Lubbod, 1__._....._____...__..__•__....__ .37 .i5 .02 

COEFl-'ICIEN1' OF VARIABILITY FOR FINENESS 

Alabama, Prattville \ ....~_..._ .._.._____...__..._"....._ 4.67 t2G 0.14 5.37 
Arkau:a.~, Mil. iantla~

Lelu. 1_ .._______ -,,_.-----  6.08 11.33 4.73 .92 

1.)I.,\tl l ...,..__• ---------,--,,---- 3.97 4.11 .08 4.08 


GeO!~I., blpe"n:~n\ ____..___ .._______" _ 3.25 2.72
LOUl...na. 1 atOll nou~,,-_ ...______..._____, 2.97 

17.29 -'-3:42'5.31 ~:~i 3A4Mi",t"'ippi, Stonevm"--_..._.______....____ 4.19 12.39 6.90 3.S7 2.77
North (.rolinn, St.~tc",Y.lle •.•_.__.'.,____...._......_ ...__.. 5.18 2.17 3.21U4 1I.MOklahoma, S\illw.lct____'""...... _ .._____ ..' _ 4.92 10.:14 3.26
South Carolitlll, Iloreooo_....___..__._____ 4.36 17.41 N~ "-3:83- 2.58 
Tcnnc!'.~: 

Jnck~OIl..___·....·, __ • ____..___.._____1 5.92 11.OU 2.77 7.53 5.24Knoxville ,_,_.___.....__•______..........__.... 
 4.32 MG 7.24 2.12 
TUM:<'ollege StaHoll \ .. , ______________ G.26 0.29 3.63

Greem·il!e...___<-_ 6.18 21.11 9:6f --4:75- 3.78Lulluodtl __•_____ 3.23 US .18 2.M 

n',gTrel of Ireedoln__ ..• ..___._Uo. ______________ ._.._.__ 127 15 7 7 98 
I 31 15 1 15 •

1 Vat serie3 1 and S. 
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• TABLE lB.-Analysis 01 variance 01 fiber st'rength anri fineness 101' all 
locations 

Chanill.r ~lrength, 1.000 Welght)!!;r inch, Coefficient of variability for 
pounds J"lr sqllare inch 10·l IDlllignlID' finen.ss 

Source of 
variation Signif- ----I~;;:f~ Signif-

Drgrct.. lIfelll! i~'ant Drgr..,. Me," kant Dc~rces Moall kant 
°df "'Iuare comp.ri- f °df square compari- of square compari·I

t frcc om 80[19 1 ree om EOM I freedom son~ 1:;;;1---1Varieties.•u~~"-!--IO-·- --
15

- IH436 1--- --15- --;;;;,----

Locnticng_." ........... l 0 ·I,2Q;;.55 4.11H0 5 06.20J..., ! 5 J.., J..,
Varieties X location!!..1 135 31.80 -' 75 .0839 1.-, 75 4.56 -' 
Series" ilhin 

location'!........... ' 70 89.10 .. _ ........... ; H .1998 ...... ........ 42 5.58 _ ....__ 

Hangea within I I . 
• locatio1l5........... "". 70 13.92 ._...._".... 42 I .0521 ... "" .• '''. "I 42 4.26 .....- ..- 
hrror...._ ........_ ..; 080 7.19 ........... '_'j 583 f .039S ,'_"'"''_''' 588 3.50 _ ......_ ... 


.. _T~~~:.:,..... J~~_...._~n~.L~:..·..~J_~:._1 ~61S L'_:j1ti7~l== 
1 S<'<l Cool note t, tllble :I. 

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 lIt certain instances a 
minor but specific differential response was identified. 

• 
The analysis of variance for combined data from six locations 

for coefficient of variabilitv for fineness is shown in the third 
section of table 18. The variance for varieties and locations was of 
approximately the same size and significantly exceeded interaction. 
It is therefore evident that varieties differ in regard to the vari
ability fot· 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 
10cational differentiation. 

FIBF.R MATURITY 

Fiber-maturity data 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, Jackson, Tenn., and 
Greenville, Tex. l\Iaturity data were obtained also from series 1 
and 8 at the other 11 locations. 

PERCENTAGE OF TM"IATURE FIBERS 

• 
The varietal means and Tank for percentage of immature fibers 

are summarized by locations in the top section 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 stucly. The differences required for significance at 
the individual locations are unmmally high, considering the size 
of the means. Some coTi:;i!';t~nt;y between varietal means at the 
various locations was evident in varieties neal' the opposite ends 
of the 'rank, but in general the varietal behavior was not consistent. 

http:I,2Q;;.55
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TABLE 19.-Va·rietal means and rank of fiber maturity-percentage of 
locations 

PERC~TAGE OF IMMATURE FIBERS 

. 
Marianna ..... rk. 

Prattville. E.""ri· Baton Btone- Btat.
Variety ment. nile.Ala. 1 ROl1lle. 

Delta 1 Upland 1 0a. 1 l.a. 1 Misa. 1 r.1~.1 
----.-

Pel. Rank Pel. Rflnk Pel. Rank Pet. Rank Pet. Rank Pet. Rartk Pd. RarJ.\cala (RoRArL__ . _.__ 31.i7 8 24.6·' 11 24.26 10 36.9:\ 2 36.81 4 27.45 6 21.22 8ArwiIM 17__.,........., 30.U~ it 27.33 5 23.18 12 28.S2 9 32.66 8 22.98 14 22.00 6

C'level3nd (W)... ••...•. . 3M9 h 23.46 14 21.12 15 24.00 13 33.36 7 29.08 4 17.03 15
Cook 912-__ .•.. ...._ 31,a9 10 20.S.1 16 21.09 13 22.63 16 30.36 9 23.65 12 18.98 11 

D.Uo.4__ ....... 
•... 45.44 1 3US 2 3.1.C8 2 36.39 3 42.7i 1 29.11 3 22.59
Dell.pine ...... __ ...... . ..... 2S.SO 1-1 2203 15 21.96 .' •14 27.H 12 27.36 14 25.61 9 15.94 16
Dilie Triumph 759., . 34.82 ·1 20.65 6 21.S7 8 29.52 8 35.05 6 21.44 15 19.84 g

Farm Hclicf._. '. .. 31.62 U 2tl.!H 3 28.40 5 39.30 1 36.19 5 2U.1 11 27.65 1 


Hair ~rIl111a1r _ .. " ..~ 20.22 13 21.69 to 26.49 7 27.72 11 '27.85 13 23.09 13 21.58 7
Moxiean llig 1101L. 26.65 15 25.70 8 1,27 9 23,02 14 25.53 16 18.5t1 16 17.00 It
Quall3 ........... ___ . 
 32.74 7 26.17 7 28.89 4 30.58 7 2S.53 12 26.09 S 22.71 3ltowden 2088__ 25.97 16 23.98 13 23.52 11 22.57 15 27.3\ 15 24.91 10 19.07 10 

Startex 61U_. 2928 12 25.39.. "."b.'" 9 20.03 16 23.54 10 2S.!l8 11 26.86 7 18.58 13
Stoneville 5_ '1- "I 3--"~'" ~ "'~, t'1.- 36.28 1 37.0.'i 1 :\-1.2·1 5 41.~5 2 30.11 2 25.80 2Triumph 44__... .......... 33.;.., 0 2:1.01 .12 27.24 6 ~!2;i'3 6 20.92 10 27.78 5 18.77 12 

Wi1d~ 5 .. _. 

~..-,~.,' 42.13 2 2S.55 4 3:!.12 :1 35.35 4 40.29 3 37.99 1 22.59 5 


Averagf. all \·arietie ... _ 32.S9l---' 26.451= 26.211= 30.01 =32.7S = 26.18 =20J6 =::
Differenoc requifLoC.


odds 99: 1____ 10.541_' 11.75.___ 9.61r-=-~O.3S .. __ 11.211 .._ 11.99 ___ 12.16 __ 


COEFI-'ICIENT OF VAIUABILll'Y FOR MATURITY 

Aeala (lloger)_ ....-......~•. 32.M 1 1 29.42 1 24.24 5 24.3sl 6 25.26 8 25.80 331.12\Arkun~a8 17..__.... _,, __ ...... ')17" 3 30.13 2 27.50 2 17.:10 16 17.58 15 34.78 2 22.12 10Cleveland \W) __.. _.. ..... i8:sS 8 28.29 4 20.89 11 20:17 3 25.39 5 21.25 11 23.26 7 •C'ook 91_"~"._." ........... 18.44 9 03 5 2:1.:\4 i 22.82 9 26.28 4 19.52 13 23.72 6

27. 1

D.lr.". ·1__.. __.. .. .... 17.59 12 25.74 ; 22.39 8 23.59 7 21.06 11 37.35 1 22.05 8O.llapine .... _____...... ... • 2.&.66 " 28.56 3 26.42 3 23.01 8 21.61 U 29.62 3 21.29 12 
17.06, 8 2U6 10 18.77 14Dixie Triumph 759.... .. 13 10.23 10 20.81 12 21.32 10 22.73t'arm Uelief.,__ .. _ .... 2\.69 4 20.69 13 20.40 1:\ 19045 1.; 19.38 J.I 25.08 6 18.92 13 

Hair and lIalr_.."... .. is.HI III 22.~:J 1(\ 24.08 6 20.67 12 \6.11 16 18.17 15 29.34 16
Mexican Big 11011...... .... . .. 15.25 1.; IS.2·\ 15 21.36 9 I!I.SS It 27.00 3 28.40 4 21.52 11

Qualla .. ~~.. _ .... _......... Ii 66 11 20.91 12 \9.09 15 20.80 
 2 3\.11 1 26.11 5 24.20 4Rowden 2088..._ ..._ • ._ \-1.72 16 1~.3G It 2UO 5 25.1~ 4 20.04 12 25.21 9 18.46 15

1Bt.vte.< 619.•_ .._ ........... 2!l.4S· 6 21.10 9 2.).(l.I 
 4 2.1.M 6 23.30 7 25.53 7 23.98 5
Stonqvill. 5._ ..................... 1;,.6>1 It 21.45 11 16.62 16 2t.2.1 11 19.40 13 20.47 12 27.44 2

Triumph 44................. _ ... 19.M 7 25...221 8 21.20 10 19.9·1 13 2i.G2 2 17.82 16 22.70 9

Wild• .;_~_..... , ............... 20.83, 5 26.20 6 20.01 14 32.S5 1 21.H 10 18.99 14 37.SO 1 


Average. all varieties ... \9.i;1 .__ ... 12·1.12 .•.~.. 22.72 .... _ .•• 23.01. __ 22.75 .....__ 24.02 __ 22.65 __ 

Differem:e 
 -r-------------required, ~.=123.53 .... odd. 99 : L.... .• _ ... __ 11.81 ...._ 10.34 _~ 16.26 ..... _ 21.95._ 22.65.___ 

1 Data from series 1 nnd 8 only. 

COEFFICIENT OF VARIABILITY FOR MATURITY 

A summary of the varietal means and rank by locations for 
coefficient of variability for matmily, is shown in the second 
section of table 19. 'fhe loeational means range from 31.26 to 19.73 
percent, for Jackson, Tenn., and Alabama, respectively. The differ
ence required for significance 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 
fQt, agreement. 
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• 


• 


• 


immature fibers and 1:oefficient of variability for mahtrity'-for 14 
in 1995 

PERCENTAGE OF IMMATURE FiBERS-Continued 

CollegeStillwater, Florence, Jackson, Knolville, Greenville, Lubbock, Avt""., allSlation,Okl•. ' S.C. Telln. Tenn.' Tel. Tel. 1 locations 
Tex.' 

Pd. Han.!: Pcl. Rank l'e/. Run.!: Pd. Rank Pel. Ran.!: Pel. Rank Pel. Ran.!: Pel. Ran.!: 
22.28 12 31.69 7 1t1.75 11 41.65 3 29.02 9 24.77 12 26.26 7 26.75 6 
30.27 4 27A5 11 17.5ll 9 30.:!3 \1 23.00 H 20.95 7 27.79 6 25.04 10 
21.70 14 28.07 \0 1:1.27 16 28.24 12 28.71 10 21.35 14 18.49 16 23.07 1:\ 
21.88 13 24.56 16 13.37 15 35.S3 7 18.03 16 19.50 16 20.36 14 21.55 16 

32.4~ ;1 :J6.60 2 2:1.43 2 42.74 2 43.96 2 36.75 1 HA3 2 34045 1 
25.17 9 26.76 1~ 15.65 12 27.05 1~ 26.55 12 20.14 ,15 21.38 12 22.59 15 
28.31 6 31.30 8 16.98 \() 30.83 9 30.33 6 22.87 13 24.79 9 25.70 9 
2~.84 10 35.06 4 20.85 5 41.47 4 32.52 ~ 29.80 3 41.50 1 30.43 4 

23:63 \I 31.89 6 2{).6!1 6 34.50 8 29.89 7 27.~6 6 19.78 15 26.44 7 
20.45 7 27.3.; 12 14.08 14 30.76 10 21.75 15 25.51 11 21.93 11 23.05 14 
21.~0 15 26.74 15 21:JO 4 t 37.17 6 33.82 3 26.41 B 21.07 13 26.39 8 
25.99 8 27.24 13 1·1.25 13 • 28.12 13 29.08 8 26.17 9 24.00 10 23.71 13 

21.08 16 29.45 9 18.02 8 \25.93 ! 15 26.64 11 25.52 10 28.77 5 24.87 11 
33.08 2 35.67 3 2:1.84 I 37..;8 5 31.34 5 29.72 4 31.26 4 31.84 3 
211.46 5 32.90 .; 20.42 7 i 24.IU 16 25.76 13 27.96 5 25.59 8 27.15 5 
35.80 I 38.57 I 22.36 3 ~ 44.:18 I 47.08 I 30.67 2 34,88 3 33.39 2-1---'----'------ - 
26.40 26.3~ 26.83 26.6818.311 " 	 \33.80 ..._\29.85....... 30.71 1" .. 

17.07 ........ 5,49 . 5.131... . 16.57\ ..... 20.7:1 ~.57 8.92 2.22 


COBFFICIENT U~' VARIABILITY FOR MATURITY-Continued 

35.81 	 ' 26.97 3 28.49 :\ 32.96 I 29.19 2 30.69 135.09 I 4 
I)') 8418.61 34.54 5 26.10 5 + 27.92 4 21.85 12 25.62 5III !~:Hllg19.12 28.56 1\ 24.94 7 iii:93 7 28.42 3 25.55 8 25.36 6 

27.94 2 22.40 I 4 31.76. 7 \ 14.77 \6 28.69 2 26.41 7. 26.75 4 25.30 7 

18.68 10 16.59\ 1:1 2U.:H s ! ~4.5i Y 14.04 16 20.77 15 14.74 16 22.15 12 
15.57 14 211.60 I 7 37.04 3 : 27.56 2 19.0;; 9 27.80 5 23.43 10 26.32 4 
18.11 13 16.26 14 28.IiO \0 l lS.05 14 16.60 13 23.54 11 22.72 11 21.35 14 
19.56 7 19.75 9 27.34 22.61 5 24.76 10 20.56 13 22.60 1112 l 23.13 l10 

15.37 15 15.27 15 27.22 13116.27 15 21.28 6 23.2\1 12 27.35 3 20.54 16 
19.54 8 21.24 3 :18.70 2 2M6 1 30.03 1 25.10 9 30.75 I 26.69 3 
23.09 4 21.02 6 211.72 H 22.19 11 18.14 10 26..50 6 26.08 5 24.04 8 
19.79 	 6 20.15 8 3:1.10 6 20.87 I 13 17.00 12 19.62 HI 25.22 9 22.68 10 

, ~ t 
23.85 3115.19 16 28.61 9 I·H.67! 8 17.59 11 25.:14 8 18.38 15 22.95 9 

:~:~~ l~ 	 .l~:~g Ii ~Ull I~ . ~~:~g! I~ M:r8 I~ ~i:l~ a ig~ I~ m~ l~ 
20.0.1 5 21.09 5 \42.11 I 26.18 I 4 14.73 \II 30.SO 2 25.86 7 27.82 2 

;=!~~~~~-.-.-.~I~~=um=~= 
21.16 "..... 7.29 .... : 10.84! . . i.12.42 ;.... 18.39 ..j ~. \d.ry .......... 3.44 ........... 


ANALYSIS OF VARIANCE 

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 significance 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 distinc
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.-Analysis of variance by locations for percentage of immattWll-F 
fiber8 and coefficient of variability for ,"laturity 

PERCENTAGE OF IMMATURE FIBERS 

Mean .quares 
Location 

Total Varietiea Bories Ranges Error
--------.,----·----1-------------- 

.''.' 
. 

Alabama. PratbiUe I, _ ••__,.___,.,_,_".,......___,........,._••,..... 

Arbosas,Della Marianna:1________,..______,.__,..,.••___•___,. 

Upland I ____•___...._~---__••__.__,._._._,._.-. 
~Ia. Eu:rlment 1 _._ .._.___•••,.._.._,..•••__,.•••__,.__ 
Loui!WUl, aton RoURO 1 __•••_._••_,_.__••,.._,.._••••_,._. 
MisIisll!:pi. Stoneville 1____,._••_._.__:..._..._ ....__••• 
North &rOlina. StatesvUls 1 ___,....._._...__._._••,.____.. 
Oklahoma, 8tillwater 1___._:...••.__ ._.___.___.._ 
South Carolina, HOffDee______.,.._....____•__••_.__.,..___ 
TonneMee:JacksoD_____._.._••••______,...._____. 

KDO~VU\O 1 ___________._.._.,._._.._._,._._••_.__ 

Teua:
College SlatioD 1_._.___,._,.._,.••_ ..__.._,...__
Ol'f8l1viUe________.--_...___,..._ ..___
Lubbock 1__...__._.________•___•____ 

COEFFICIENT OF VARIABILITY FOR MATURITY 

Alabama. Prattville 1 _____•_____._....__...____......__ 

Arkalll'lL',Della Marianna:1___________...._.____•____ 
Upland 1_____•___._••__.._.____._._...__•____ 

Geo!llia. Experiment 1 __._._.__•____•__•____.._ 
LouiSIana, aaton RouRe 1 __.._._._____~_.___........__ 
MisRiesippl, Stoneville 1 _._._..__...._._••_ .._.__ 
North Carolina, Slate~ville 1...._.__•__.._ .._._____
Oklabolllll, StiUwater 1____._._._._.._____••____.._ 
South Carolina, F1oreDce_._________._..._.___._.__,._~. 

T,rutOaseI::Jackson.. ..__.:.___.__...___.._.__.• _ .. 
Knouillo 1 ____.....__._._____•__••_ ..___• 

Te...,:'Colle«e Station 1 ____._._.___•____.._____ 

l °l'f8nviUe --------.---.-.--I: Lubbork I ________._.. _ .... _ 

Degrees of rI'fedOD1-.__.._________~._.__
Do.1 _..___________ 

t For series 1 and 8. 

43.09 55.06 318.09 

24.73 33.83 20.75 
31.25 46.91 5.60 
34,28 61.21 108.60 
36.67 50.06 22.83 
28.22 38.52 48.68 
17.04 19.78 3.07 
38.83 43.15 53.25 
38.36 138.50 138.22 

28.04 103.05 62.62 
58.41 84.75 05.00 

77.22 108.56 23.10 
30.60 140.67 6\.68 
56.71 103.9l 62.02 

32.13 37.36 17.86 

52.01 39.16 96.64 
30.81 22.46 227.43 
20.26 27.21 35.17 
30.31 32.15 .88 
69.51 64.42 35G.18 
60.04 G6.06 12.33 
51.23 54.31 .18 
46.65 113.05 125.69 

96.52 218.79 264.56 
25.29 32.99 22.46 

45.38 51.26 53.00 
41.33 105.06 18.95 
33.16 35.61 6.84 

12.80 

"--jU.8S·" 

J5.RO 
10.66 
lUI 
lUO 
16.M 
17.03 
SUG 
IUS 

10.48 15.22 
31.63 

"--"":29'" 40.48 
12.08 
0.16 

27.85 

'--.6:44 

6.1.75 
16.07 
12.31 
30.43 
ti$.50 
5!1.07 
51.55 
30.77 

65.73 68.00 
17.77.... 
38.03 
28.2' 
32.47 

127 15 7 7 98 
31 15 1 15 

• 


section of table 20. A comparison of mean square for varieties 
with the corresponding mean square error shows that in the' 3 
cases where complete 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 significa.nt contributions 
for varieties were identified. These data indicate that the coefficient 
of variability for maturity is· not a sensitive or effective variable 
for making distinctions 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 varieties 
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 were identified. 

An analysis of variance for combined data from the three lo
cations having complete data on the coefficient of variability for 

• 


http:significa.nt
http:AGRiCULTU.RE


-----

41PROPERTIES. OF COTTONSEED AND LINT 

TABLE 21.-Analysis of variance of fiber immaturity for 9 locations 

Coefficient of variability for
Percentace of immature fibers maturity 

Bollftle of variation Bignili. 	 Bignifi·
Degrees 	 De;j;ree8Mean cant Mean cant

of 	 ofsquare 	 compari- square compari
freedom 	 freedomBODS' 	 BODS' 

Varieties___________._ 15 337.13 15 253.71Localion"--__ . _____ 2 	 5,072.95 2 3,510.19::JJ: 	 ::JJ:JVarieties X lo.atioDS~_._.__ 30 27.50 30 91.~Series within loeatioDS_____ . __ 21 87.47 --_._-- 21 156.40 .__._--
Ranles within loeatioos____._..._ 21 10.89 21 54.22 --_._-F.nor____.__...._____....._ 	 ---- 29t 	 14.91 .----- 29t 42.3~ .-.._,

Totsl.....___.___..___ 383 	 58.69 383 79.51 ._--_.-
I 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 significantly 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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