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INTRODUCTION 

Most varieties of cotton have been developed from plant selections 

made within existing varieties. There is ample evidence to. indicate 

considerable genetic variance has existed in most cotton varieties in 

the past._ However, controversy has arisen as to the amount Q~ genetic 

vapiability remaining within existing varieties. 
' .. 

·An estimate of residual heterozygosity should indicate if progress 

could be made by selecting (breeding) within a variety or if hybrid-

ization should be employed to increase genetic variability. 

The primary objective of this study was to determine the amount of 

genetic variability, for Micronaire value (fiber coarseness or fineness), 

lint per. cent, per cent first harvest, and yield of lint, remaining in 

two varieties of cotton developed in Qklahoma. It was also deemed 

desirable to determine the heritability of these four characterso 

l 



REVIEW OF LrrERATURE 

Studies of Residual Heterozygosity 

According to Warner (29) Jobannsen was one of the first to study 

variability in plants. His classic experiments with beans indicated 

the variability within lines of this self-fertilized crop was environ
i 

m~ntal. He selected extreme individuals within a line and found their 

progenies' mean regressed to that of the parental line. 

There is controversy as to the amount of genetic variability in 

upland cotton and other crops. Sprague (27) indicates some workers may 
I 

~ve failed to detect genetic variability in corn because of unrefined 
I 

statistical techniques. Simpson and Duncan (25) made the following 
I 

! 

statement about genetic variability in upland cotton: ''Natural cross-

pollination occurs frequent~u in cotton, thus, these varieties contain 

mµch genetic variability even after many years of development and 
I .. 

col· mme!'cial use. 11 

. Their study consisted of selecting within self-pollinated varieties 

of cotton.for yield, lint length, lint per cent, strength index, lint 

index anq weight per one=hundred seed. Their data were taken from self-
i 

ppllinated second, fourth, and seventh generation plants grown during 

the same season. They concluded that most of the genetic variability had 

+en eliminated by the fourth generation. However, there was still a 

1
1
arge standard deviation for the distribution of individual values 

2 



I 

I 
I 3 

t •lough the tenth generation-,~- v The authors believed this variation to 
I . -

bel environmental and not genetic. 

j Manning (l!i., 15) estimated genetic variances between first, second 
I . 

anp. third generation·prog_enies originating from a single plant. The 
. -1 . . 
genetic var~bility of strains and progenies within strains was estimated 

from the variance components of tests run over six years. The error mean 

square for plots was subtracted from the mean square. for progenj.es and the 

difference divided by the number of replications. __ This numerical value 
-1 : 

i 

was his estimate of genetic ,var;i.aijl.ce ., The estimates of genetic variability 
. ! . • 

' 
i 

dfd not decltne at the rate expected. If genetic 1(0.riability had been 

reduced one-half each generation, as would have been expected with in-

1breeding, in five gener&tions i~ should have been reduced to one-thirty

second of the variance for the s1 generation. In this study the genetic 

variance for lint per seed (the charactel;' he considered most reliable)· : ' . 

w~s reduced by approximately two-thirds at the end of the fifth selfed 
! . I 

gtjlneration. ~owever, thef;a.tio of strain to progeny variance was close, 

to the expected value. 

i 
Variation was found to exist within eight commercial varieties of 

uJland. cotton ~y Humphrey 

uJiform as to pla~t type. 

(10). The parent varieties were phenotypically 
T 

Howeve~, they were not uniform as to fiber 

! 

He compared the ranges and coefficients of variaAility of 
. I ~ j . 

Pz:'Operties. 

staple length and lint per cent of parent varieties to their self
! 

ptllinated progeny through the s7 generation. The amount of variability 

dJcreased rapidly from the parental to the s2 generation. From the s2 

~neration through the s7 there was little reduction in variability. He 

c1ncluded the original varieties were_ heterozygous for the characters 

siudied but quickly segregated into homozygous lines. 
I 
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Green (7) found a wide range of variability in six characters studied 

iti upland cotton. He measured. lint length; -fineness, strength, se·ed index, 
I 
I 

1:iJnt index a~d lin.t per cent in more than 360strains and varieties of 
i. 

u~land cotton. The frequency distribution for all six characters approached 

a normal curve. He concluded from these findings that upland cotton contains 

an important amoun~ of genetic variation. 

Considerable variation for resistance to bacterial blight ca~sed by 

Xanthomonas malvacerum has been found in upland cotton varieties by B~in.kerhoff 

e~ al - ( 2) • Tolerant plants were also found. The frequency of tolera.~t and 

r~sistant plants ranged from 1 in 41~ to O in 25,726 with 10 of 18 varieties . . 

having some resistant or tolerant plants. Three genes for resistance have 

now been is_olated from these stocks ( 9). 

Miller~!! (17) ._estimated genetic and environmental variances in F4 

a.n,d F5 lines of upland cotton. The lines were p~oduced from intervarietal 

crosses between inbred parents ... Each line traced back to a s~ngle, randomly 

chosen, _F2 pa.rent. The variance estimates we:t'e taken from an analysis of 

variance. The between=line variances were considereq to be genetic and the 
. . 

· plot error variances were environmental .. · The environmental variances for 

ltnt yield, bolls per plant, seed per boll, and boll weight were large 

relative to their genetic variance. For lint petcenta.ge, seed and lint 

i~~~x, and the various fiber measurements the relative estimates of genetic 

variances were large. They concluded from this study that there was suf= 

ficient genetic variabi-lity present, in all characters stud!ed, to make 
I 
I 

Ptogress by selection. 
i 
I 

I 

Two methods of estimating genetic variances in a diploid species of 

c©tton, Gossypium arboreum, were compared by Panse (18). The two chara.c-
1 

ters measured were halo-length and ginning percentage. One.method used to 

estimate genetic variability of these two characters was to calculate 



I 

I 

5 

re;gression coefficients of F.3 means on F 2 parental values. He assumed tb,e 
' -I 

regression coefficient representea the genetic-.fraction of the total. 
- I 

Jriabilit;Y'o Th~ environmental portion of the F 2 variance was obtained by 

dlfferen~eo The second method used to est-imate genetic variabil:_ity,was 

td subtract the mean variance_ for the two inbred parents and the F 1 from 

the variance of the F 2 generation. If all attributes were grown under 

similar enviro.:.qmental conditions the difference ~emaining in·the F2 should 

b~ genetic. The second method gave a much lower estimate of total genetic 
i 

v~riability than did tlie first. Panse suggested this to be due to the inbred 
J· · .. 

p~rents not having been homozygous even after ten generations of inbreeding. 
I 

On the other side of the c9ntroversy, s9_me workers are of the opinipn 
) ' . 
I 
·, 

that there is little remaining genetic variability in upland cotton. 

R~chmon4 (22) is of the opinion that future needs cannot be met by select

ing within existing cotton vafieties. However, he (21) pointed out the 
; 

n~ed for improved statistical ~ethods for det~rmining residual variability 

i~ cottono .Richmond st~ted that ~resent day varieties descended from 

about,a dozen original introductions and he doubted if the amount of genetic 
I 

VEfriability present in upland stocks were sufficient to meet future de1J1B.nds. 

J Mason (16) maintained secondary ~election in cotton was not. justified 

o, the basis of results obtained. He thought most of the progress made in 

cotton had been by primary selection and not by secondary selection. 

Hutchinson (11) postulated that natural selection favored a range 

of types and not ·a single type. He maintained that genetic variability 
I ' 
I .. 

i, found i~ even the most closely bred pedigree stocks and is found in 

a1l unselected'populations. He further stated no collection of tYl?es 

cJn compete with an unselected group of plants. According to hill'/. it is 
I . . 

mjch more important to maintain' variability within a population than 

to maintain a collection of types. He pointed out that the Cotton Belt 
. ' 



I 

I 
i 

6 

of1 the United States lies outside the area of high variability for Gossypium 

hirsutum L...; therefore, genetic variability will have to be produced by 
i 
I , 

hybridization. 

I Comstock et al (5, 6) in 1949 and 1955 and Robinson et al (23) in 
I 

1955 discussed methods of estimating genetic variability in open-pollinated 

and segregating generations of ~orn. Their hybrid populations were produced 

from lines that had been inbred at least 10 generations. An F2 population 

was produced from these lines and 11bi=parental11 crosses were .made within 
i 
I 

t9is population. Their procedure was as follows~ 

A randomly chosen F plant was used to pollinate four F female plants also 
chosen at random. 2Individual plant data for eig~t cba?acters were taken 
on each parent plant. The F progenies from· the F 11hi~parental11 crosses 
were grown in replicated tes~s. The same eight chiracters were measured 
in the F3 progenies as were measured on the F2 parent plants. 

Regression coefficients of F3 progeny means on F2 parent plants were 

c~lculated. From these data estimates of genetic variances were made. In 
i 

the second method components of variance were estimated utilizing data from 

an analysis of variance of the F3 population. These estimates were used to 

partition the total variability into its components parts o A third.c method 

ofi estimating genetic variability was reported. Again an analysis of 
I 

v~riance was used to estimate the components of variance. It differs from 
I 
i 

tlie afore-mentioned method in that no nubi-parental'' crosses were made. The 

F2 plants were backcrossed to the two inbred parents.and the amount of 

genetic variability was estimated from variance components. They concluded 

f:r:om,these experiments that both the hybrid stocks and open=pollinated 
i 

varieties analyzed had an important amount of genetic variance. Sprague (27) 

I 
discussed these data and indicated it should be possible to make genetic 

I progress toward increasing yield by selecting within existing open-pollinated 
I 

vJrieties of corn. 
I ~ 
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Woodworth e~ al (30) were able to demonstrate variability for oil and 
~ ~ . 

pr?tein content in ___ corn a-fter 50 generations of selecting. The original 

population was foundation seed stock of the Burr White variety. They 
I 

I 

selected four lines. Each line was selected for one of the following 
I 

cbaracters~ low oil, high oil, low protein, and high protein. The selected 

lines were propagated by ear~to=row selection for,the first 28 generations. 

Mass selection with intra-strain controlled cross-pollination was utilized 

for the last 22 generations. The original population had an average of 

4.70 per cent oil, and 10.92 per cent protein. After 50 generations the 
I 

line for.high oil had 15.36 per cent oil and the low oil line bad LOl 

per cent oil. The line for high protein bad 19.45 per cent protein and 

the line for low protein had 4.9l_Eer cent protein. After 47 generations 

progress by reverse selection could be made in three lines. The coefficient 

of variation remained almost uncbanged in the high oil line. There was an 

increase in the coefficient of variation in the low oil line. The same' 

statistical measurement indicated an increase in variability for the high 

protein and corresponding decrease in variability for the low protein line. 

These data indicate further progress is pbssible in all but the low oil line. 

Powers (19, 20) investigated genetic and environmental variances in 
I 

i 
frµit weight, locule number and weight, and other characters in tomatoes. 

' He estimated genetic variance in the following manner. He assumed the 

variance of the two inbred parents and their F1 hybrid to be environmental. 

The difference obtained when this estimate of variance was subtracted from 

a 
1

segregating 

j He found 
I 
I 

generationts variance was genetic. 

the size of variance and mean for each generation to be 

p~sitively correlated. Using these data he was able to predict, rather 

c~osely, the individual variances of the Fl' F2 and reciprocal backcross 
! 

g~nera t ions,. 
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Comstock ( 4) suggested that genetic variances are not static. 

A9cording to him shifts in gene fr~quency or linkage may increase or 

d I • 
ecrease genetic variance; therefore,care should be taken about being 

tJo dogmatic about any one set of data. 

Studies~ Heritability Estimates 

There are many published reports on determining heritability estimates. 

Only one example of each method will be presented. According to Warner 
! 

i 
(~9) these fall into four main categories. He lists three of these methods 

! 

arid suggested a fourth. The three he listed are: 01 (a) parent=offspring 

regression, (b) variance components from an analysis of variance, and (c) 

approximation of nonheritable variance from genetically uniform populations 

to estimate total genetic variance.'' The fourth method, the one he suggests, 

if! based entirely on estimates of variance of the ]'.2 and the reciprocal 

backcross generations. The formulae for computing the estimates are present= 

ed in the Materials and Methods section of this thesis. 
I 

Bilbro (1) used Warner's (29) method to estimate the heritabili:tY of 

Micronaire values in upland cotton. His estimates in per cent were 30.35, 

7J.57, and 60.72. The first and last estimates were for a variety grown 

under two different environments and the middle estimate was for the 
I 

, cCOmb ined data of th~ two environments • 

Robinson et al (23) compared two methods of estimating heritability in 

c~rn. The data used for these estimates were from the corn population 

d~scribed in the preceding section on residual variability. Heritability 
I 

eJtimates for the same eight characters were made. The first method 
I 

discribed corresponds to method (a) listed by Warner (29). Parent off= 

string regressions were run on data obtained from the F2 and F3 generations. 

i 
I 
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The regression "b" was derived from an analysis of covariance .. Two times 
I 

thr1 regression coefficient was the estimate of heritability. 

The second method described by Robinson~ al (23) corresponds to 

method (b) li~ted by Warner (29),. Variance components were estimated from 

an analysis of variance. From these components the additive genetic variance 

was est-imated. The heritability estimate was the ratio of the additive 

genetic variance to total vari~nce. They concluded from their data that 

th<:j! two methods of estimating heritability agreed very well. 

I 

! Method (c) described by Warner (29) differs from method (b) only 

in the method of partitioning genetic variance-from total variance. Stith 

(28) used this method to estimate heritability in cotton. 

Tb,e m~an va.r,iance of the P1, P2 and F1 was _subtracted from the 

variance of the F2• He postulated the remaining variance was genetic. The 

ratio of genetic variance to total variance was the heritability esti:mate. 

Th¢ estimates in per cent were: 45.3 for lint percentage, 50.1 for boll 

sife, 22.2 for staple length, 54.l for fiber strength, and 69.9 for fiber 

finei:iess. 



MATERIALS AND METHODS 

Mat~rials 

Four different varieties were used for these studies. Two were inbred 

lines of the varieties Half and Half and Washingtono These inbred lines 

had been maintained for several generations by bulk self=pollination. In 

these studies Half and Half and Washington were designated as 01 inbreds 11 • 

The other two varieties, Stoneville 62 and CR-2, had been maintained under 

open-pollinated conditions for several generations. Both varieties were 

developed in Oklahoma, Stoneville 62 near Stillwater, where natural 

crossing has been estimated to be 33 per cent, and CR=2 near Tipton with 

natural crossing about 25 per cent (8, 24). 

Heritability Experiments 

The two inbred lines were crossed. F1 , F2 and reciprocal backcross 

generations were produced from both varietal combinations (Table I). The 

Fo seed of CR=2 times Stoneville 62 and Washington times Half and Half 

was produced at Perkins, Oklahoma in 1954. The two inbred parents and 

the two F1 populations were grown in Mexico during the winter of 1954=55• 

The self=pollinated seed from the F1 populations and the inbred parents 

was harvested and stored. The method of crossing is described under 

11 Heterozygosity Experiments 00 • 

The two populations of F 1 plants and their parent varieties were 

grown on the Cotton Research Station near Chickasha, Oklahoma during the 

10 
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summer of 1955. Reciprocal backcrosses were made and harve-sted seed was 

stored. 
I ' 

The t~o heritability tests were planted in May on the Cotton Research 
I 

Station and. wereha.rvested in November and December of 1956. Each 

·her~tabil~ty ~es_t included the two pa.rents, their F1, F 2 and reciprocal 

backcross generations. One test had the inbred lines for parents, the 

other, open-pollinated varieties fTable I). 

Within row.variances were computed for all entries. The mean variance 

was computed on an individual plant basis. Warner's (29) method of 

estimating heritability was used. He presented the following formulae: 

Heritability • ~ where (~) = [-2(variance of F2) -
. VF2 

(variance of B1 _/. variance of B2)J; B1 = variance of {F 1 x I\};,; 

B2 = variance of (F1 x P2); and VF = variance of the F2• 
. 2 

These estimates and the frequency distributions were used to ,determine 

the inherjtance of lint per cent, total yield of lint, per cent first 

harvest, and Micronaire values in these two tests •. 

The type of gene action involved in the ~nheritance of these four 

chfl,racters was estimated. The formulae suggested by Bilbro ( l)_ and by 
i 
i 

Charles and Smith (3) were used for this computation. The formulae used 

were as follows:·· 

Generation 
Expected Means 

Arithmetic Geometric 

P1 .J. P2 
2 

i\ .J.zi,l .J. p2 
4 

P1 t i1 

2 

P2 .J. 11 
2 

v·pl 
V P2 

• F 
1 

-
• Fl 



Experiment 

Herit
ability 

. Ex:per iment 
using 
inbreds 

Her it-
ability 
Experiment 
using 
varieties 

Hetero
zygosity 
in CR-2 
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TABLE I 

SOURCES OF SEED F-OR ENTRIES IN TWO HETEROZYGOSITY 
AND TWO HER!l'ABILITY EXPERIMENTS GROWN IN 1956 

Entry 

Half and Half 

Washington 

Storieville 62 

CR-2 

Fl 

F2 

Fi X pl 

Fl X p2 

CR-2 

Half and Half 

Fl 

Source of Seed 

Bulked self-pollinated seed 

Bulked self-pollinated seed 

Half and Half x Washington 

(Hand H x Wash.) F1 self-pollinated 

(H and H x Wash~) x H and H 

(Hand H x Wash.) x Wash. 

Breeders seed 

Breeders seed 

Stoneville 62 x CR-2 

(Sto .. 62 x CR-2) F1 self-pollinated 

(Sto. 62 x CR-2) x Sto. 62 

(Sto. 62 x CR-2) x CR-2 

Breeders seed 

Bulked self-pollinated seed 

Self-pollinated seed from 50 CR-2 
plants grown from breeders seed 

\ \ 

The above 50 CR-2 plants crossed with 
inbred Half and Half plants 
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TABLE I~. (Continued) 

' 

Experiment Entry Source of' Seed 

Stonev;i.l;Le 62 Breeders seed 

Hetero·- Washington 
zygosity in 
Stoneville 62 ,,Stoneville 62 s1 

Bulked self-pollinated seed 

Self-pollinated seed from 50 Sto. 62 
plants grown from breeders' ~eed 

Heterozygosity Experiments 

The above 50 Sto. 62 planta crossed 
with inbred Washington plants 

Two heterozygosity experiments were conducted in an effort to establish 

genetic ranges for two open-pollinated varieties of cotton, Stoneville 62 

and CR-2. Both varieties were developed in Oklahoma. and have been maintained 

und~r open-pollinated conditions. Two inbred lines, Washington and Half 

and Half, were used as tes,ter varieties (Table I). These two testers had 

been maintained b~ bulking self-pollinated seed for several generations. 

The same procedures were used for each test ... 

In 1954 a plot consisting of 75 plants of each open-pollinated va-

riety and approximately ten plants of ea.ch inbred line were grown. The 

two tester lines were used as pollen parents and each were crossed with 

plants of one open-pollinated variety. The crosses were made by hand 

emasculating bu~s on the open-pollinated parent plants each af.~ernoon 

a~d applying pollen t,rom the inbred line the following morning. Drqught 
I 

conditions were so severe that few bolls were set. F-0 seed was harvested 

fnom each individual plant and stored. 

The four plant populations we~e cut-back and moved into the green

house in October of 195~• Crosses were ma~e, in the greenhouse, ir the 
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same manrler as _in the :t'iela the prev-ious summer, to obtain additional F 0 

seed .. Unfortunately, iu..crossing incorrect combinations were made in the 
. -

I 

greenhouse; consequently all crossed bolls were discarded. However, selfed 
' 

seed were saved from all plants, by individual plants, and stored for future 

use. 

In the spring of 1955 the plants were again cut-back and placed in 

the field at Chickasha, Oklahoma. Cross~s were made in the afore-mentioned 

manner. The cross-pollinated bolls were harvested by individual plants.and 

the seed was stored. 

The plants were cut-back and moved to the greenhouse in9ctober 1955. 

This season the op~n-~ollinated plants were the pollen-parents and the in

bred lines were the pistillate ones. Since there is no maternal effect 

in cotton (27~ reciprocal cros~in~ should have had no e"ffect on the F1 gener

. at ion. The crossed bolls were identified by the open-pollinated parent 

si~ce the inbred line was assumed to be homozygous. 

again harvested by individual plants and saved. 

The.F0 and S seed was 
. l 

The accumulated F0 and s1 seed from any one open-pollinated plant were 

bulked separately. The entries· i-q. ~ach test consisted of ~O and ~-l seed from 

eaph chosen parent, breeders seed of the open-pollinated parent.and self-
l 

pollinated seed from the inbred line. Each test contained s1 and F seed 
I - l 

fron1 50 open-pollinated plants plus the inbred parent progeny. Each . 

Sv F1, and the inbred constituted a family. This made a total of 102 

entries in each test. The decision to use the progeny from fifty open

porlina.ted parents was based partially on the amount of seed available 
I . 

and partially on data obtained from a pilot,study. 

I The pilot.study was run in 1955 to estimate genetic variances and 
i 

toi determine the number of entries necessary for estimating the :range of 

genetic variances in a population.. The test was identical to the one 
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described in the preceeding paragraph except the ~rogenie~ from only 15 

open-pollinated parents were usedo This made a total of 33 entries in 

thy test. Individual attribute -variances were determined for Micronaire, 

li*~ per cent, per cent first harvest, and total weight of lint • 

. The test involving CR-2 as the open-pollinated ~arent and Half and 

Half as the inbred parent was planted May 5, 1956; thinned June 29, 1956; 

harvested the first time in October and the second time in November of 

1956. The second heterozygosity test had Washington as the inbred parent 

and St.oneville 62 as the open-pollinated parent. This test was planted 

June 8, 1956; thinned July 3, 1956; harvested.in November and December of 

1956. A large portion of the bolls were damaged by a severe freeze in 

early November. 

The estimates of within row genetic variances for the individual 

attributes were determined by subtracting the variance of the inbred line 

from the total variance for the F1 and s1 progenies using a method 

similar to the one described by Panse (18). 

Description of Environment a.nd Field Experiments 

The data and observations reported in these studies were made in, 
i 

1956 at the Cotton Research Station near Chickasha, Oklahoma. The tests 

were planted on sandy loam soil. There was ample moisture at planting 

time for seedling emergence. The following amounts of rainfall in 

inches were recorded: May, 4;23, June, 2.42; July, 2.04i, August, 0.55, 

September, 0.02; October, 4.44. In addition, fifteen inches of water were .. 
applied to these tests in five equal applications with a sprinkler 

irfigation system. The supplemental irrigation applications were made 
I 
I • 

on1 the basis of visual observation. When the plants began to wilt, 

irrigation water was applied. General environmental conditions were 
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cdnsidered good. 

All four tests were grown in a randomized complete block design, as 
' . 

'>de.sc:Hbed by Snedecor (26) o There were 102 entires in each of the 

I heterozygosity experiments and six in each of the heritability experiments. 

All treatments were replicated 10 times. The entries were planted in one 

row plots 25 feet long with a 3 foot alley between plots. The plants were 

spaced 18 inches apart within the row; the rows were spaced 40 inches apart. 

The plots were planted with a non-conmiercial type plot planter de

signed by the Agricultural Engineering Department, Oklahoma State University. 

Ttie planter was adjusted to place two seeds 18 inches apart within the row. 
I 

The plants were thinned to one per hill when they were about 12 inches 

high. Weeds were kept down with a hoe and tractor-drawn c1ltivator. Insect 

populations were kept at a minimum with various types of commercial insecti-

cides. 

The plots were harvested by individual plants in all four experiments. 

The first and last plant from each plot was discarded to eliminate border 

effects. The picked cotton was placed in a paper bag with the plant, plot, 

replication, and experiment numbers written,,_,on it. 

I 

Data Collected~ Statistical Analyses 

The following individual plant measurements were recorded for all 

four experiments: weight of first harvest seed cotton, total weight of 

seed cotton, total weight of lint and total weight of seed. The weight 
i 

of seed cotton from the first harvest was recorded by individual plants. 
I ' 

The cotton from the first harvest was then combined with the cotton from' 
i 

t~e second harvest by plants and the total weight of seed cotton from each 

p~ant was recorded. The seed cotton was then ginned, the weight of the 
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lint and seed was recorded and the lint was sent to the fiber laboratory 

for Micronaire measurements. 

The raw data were submitted to the Oklahoma State University 

st!tistical laboratory. Individ~al attribute, within row variances was 

determined by an analysis of variance. These analyses were computed by 

an I.B.M. 650 computer. The individual entr_y data for M~cronaire read-
• 'pd,••··· 

ings, seed cotton weight for first and second harvest, and total weight 
' ' .... _; ' . '. .. .. .. ' . . -

of lint were direct observations and were punched on computing cards. 

The individual lint per cent values were obtained by dividing the total 
I 
I . ~, 

we~ght of lint by the total weight of seed cotton. The per cent first 

harvest was' colil.puted by dividing the weight of seed cotton from the first 

harvest by the total weight of seed cotton from all harvests. These 

computations were also by the I.B.M. 650 computer. 

Fiber Coarseness Measurements 

The Micronairelfwas used to determine the coarseness of all lint 

samples. Fifty grains ~f clean hand-fluffed cotton are required f~r 

each reading. The sample is placed ,in a. cylinder and compressed to a 

predetermined volume. Comp:ressed air flowing through the lint sample 
I 

causes a small float to rise in a scaled transparent tube and the read-

ings a.re taken directly. The readings are expressed as micrograms per 

inch of fiber. Two such samples were run from each lot of cotton and an 

av;erage of the two readings was recorded as the sample's value. 

,J.,. 

1 
YA description. of this instrument may .be found in Cotton Production, 

Marketing, and Utilization~ Published by W. B. Andrews, State College, 
I . 

M~ssissippi. p. 299~ 1950. 
i 



RESULTS 

Inheritance of Characters Studied 

I 

In ord\er to aid in interpreting the results of tlle i:p.vestigation of 

.residual heteroz_ygosity in CR=2 and Stoneville 62, it was thought desir

able to study tlle heritability of characters measured under the conditions 

existing when the tests were growno Two indepe:p.dent estimates of herit-

ability were made, one using the two varieties an~ the other using the in-

bred lines, Wa~hington and Half and Halfo Since all characters measured 

were considered to be inherited quantitatively, genetic analysis was limited 

to determini~g ~hether me,n values of F1 , F2 and backcross populations 

indicated arithmetic or geometric gene actiono 

(1) Micronaire values 

The heritability estimate for Micronaire (fiber coarseness or fineness) 

cflculated from the cross of Half and Half x Washington was low. This was 

due to the high variability of the backcross generation having Half and 

Half as the recurrent parent. Tne variance of this backcros1s generation 

approximated that of the F2 generation (Table II)o The numerical estimate 

of heritability from this cross was 2o29 per cent. 

The heritability estimate-calculated from the cross of Stoneville 62 

x CR=2 was 64e00 per cento These t~o open=pollinated parents produced an 

F~ generation having a larger variance than either l:qackcross generation 
I I . 

(~able III)o The estimates of expected means in both experiments were 

18 



TABLE II 

MEAN SQU~S AND MEAN MICRONAIRE VALUES OF WASHINGTON, HALF 
AND HALF_ AND FOUR POPULATIONS DERIVED Ji'ROM A CROSS. 

BETWEEN THEM, COMPARED WITH EXPECTED VALUES 
ASSUMING ARITHMETIC AND GEOMETRIC GENE 

ACTION 

19 

Type of Number of Mean Observed Ex;eected·Mean 
·Popula.t ions Individuals Squares Mean Arithmetic'· Geometric 

Half and Half 35 0.2823 5.14 ± .090 

Washington 75 0.0819 3°53 :!: .033 

Fl 45 0.2030 4.26 :t .067 4.34 

F2 64 0.3235 4.37 :t· .071 4.30 

Fl x H a.nd H 39 0.3155 4.47 :!: .075 4.70 

F1 x Washington 70 0.2573 4 .. 79 t .061 3.90 

TABLE III 

MEAN SQUARES AND MEAN MICROANIRE VALUES OF STONEVILLE 62, 
CR..:."2- AND FOUR POPULATIONS DERIVED FROM A CROSS BETWEEN 

TBEMp COMPARED.WITH EXPECTED VALUES ASSUMING 
ARITHMETIC AND GEOMETRIC GENE ACTION 

4.26 

4.68 

3.$8 

Type of Number .of Mean Obser.ved E~ected Mean 
Population Individuals Squares Mean Arithmetic Geometric 

Stoneville 62 111 0,.2102 3.91 ± _..050 

CR=2 101 0.3009 4.57 t .055 

F· l 87 0 .. 2137 3 .. 95 t: .049 4.24 4.23 

F2 110 0.2735 4.04 :t .050 4 .. 10 

Fl x Sto. 62 72 0.2411 3.68 t .058 3°93 3.93 

Fl x CR=2 55 0.1308 3 o3'3 ± .048 4.26 4.25 
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' i 
similar for b-0th -a.ri-thmetie and- goemetric gene action. ..The calculated, 

.means for both experiments approximated the observed means for the F1 x 
! 

Washington backcros.s generation a.lld -the F 1 x CR-2 backcross. generation. 
I 

Arl "F'' test indicated the two inbred parent variet$es differed a·t the one 

per cent level of probability and that the two open-pollinated parent var

ieties did not differ at the, five per cent level of probability. Their 

not differi~g would indicate this test of gene action is of questionable 
., 

value .. 

(2) Lint per cent 

The estimate of heritability for lint per cent obtained from the cross 

of two inbred varieties, Washington and Half and Half, is of doubtful value. 

The estimate calculated from data pre_sented in Table IV is 129 per cent. 

The variance of the F2 generation was larger than the_ stUn of the variances 

ot the two backcross generations. The large F2 variance was responsible 

for the unrealistic estimate of heritability. 

The variance estimates obtained from the cross of Stoneville 62 x CR-2 

are listed in Table Vo These data provided a heritability estimate of -82 

p1r cent. The variance of the F2 generation was smallest of the group and 
I 

ttle backcross generation having CR=2 as the recurrent parent was largest. 

The estimates of arithmetic and geometric means were practically the 

same, within each experiment, as shown in Table V. The calculated means 

approximated the observed mean, except for one of the backcross generations 

itj. each experiment. An 811F°' test indicated the parent varieties did not 
I 
I 

differ at the five per cent level of probability within either experiment. 

I Again the test of gene action is of questionable value. 
j 

• 



'!'ABLE IV 

MEAN SQUARES AND MEAN LINT PER CENT OF HALF. AND HALF, 
WASH~GTON AND FOUR POP-tJLATIONS DERIVED FROM A 

CROSS-BETWEEN TB.EM,- COMPARED WITH -EXPECTED 
VALUES ASSUMING ARITHMETIC AND GEOMETRIC 

GENE A!CTION 

21 

Type of Number of Mean Observed E!Rected Mean 
Mean.,._ Popu-la.tiQn Ipp.ividua.ls Squares ru;;ithmetic 

Half and Half 35 2.77~0 34.7 + .28 - . 
Washington 75 2.0972 30.8 :!: .17 

-

Fl 45 4.0873 34.8 :!: .30 32.8 

F2 64 8.8592 , 35.1 :!: .37 33.6 

F1 x Hand H_ 39 2.8047 35.2 t .22 34.8 

F1 x Washingtot,L 70 3.5110 36.6 t .22 32.8 

TABLE V 

MEAN SQUARES .. AND MEAN LINT PER CENr OF STONEVILLE 62, 
CR-2, AN.!) FOUR POPULATIONS DERJ:VEl) FROM A CROSS BE

:rwEEN TB.EM, COMPARED WITH EXPECTED VALUES 
'.ASSUMING ARITHMETIC AND GEOMETRIC GENE 

ACTION 

· Geometric 

32.7 

34.7 

32.7 

Type of Number of Mean Observed E!J2ected Mean 
Population Individuals Squares Mean Arithmetic - Geometric 

Stoneville 62 lll 3.6788 35.4 :t .18 
! 

cr-2 101 3.0569 38.5 t .18 
I 

F: 
;L 87 3.1191 36.9 + .19 37 .. 0 36.9 
I 

~~ 110 2.6789 36.4 :!: .16 36.9 

F~ x Sto. 62 72 2.7774 35.8 :!: .20 36.2 36.1 

Fl x CR-2 
1. 55 4.7904 32.4 :!: .30 37.7 37.7 
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(3) Per cent first harvest 

The Half and Half x Washington variances for per cent first harvest 
' 
' aie presented in Table VI.. The large variances of the Half and Half 

_parent and the backcross generation having Half and Half as a recurrent 

parent make the estimate of heritability of doubtful value. These large 

variance estimates produced an unrealistic heritability estimate of -5.7 

per cent. 

The data presented in Table VII indicated the variances of the 

populations derived from a cross of Stoneville 62 x CR=2 followed the 

expected pattern .. The F2 population had the largest variance and the 

backcross generations were somewhat intermediate between the F population 
' 2 

i variance and the variance of their respective parent. These data produced 

a heritability estimate of 4706 per cent.,' 

Again the test for type of gene action was disappointing for both 

the inbred and open-pollinated expe1'iments o All calculated means 

approximated the observed means. However, the parent varieties did not 

differ, within either population, at the five per cent level of probability, 

as compared by an '1F11 test. 

The variance of .the F2 generation was smaller than the variance of 

either backcross generation in the experiment involving the cross of the 

i~bred varieties Washington and Half and Half (Table VIII). It was 

a~iomatic that such data should lead to a negative estimate of herit-

ability .. The estimate was =39.77• 
I 

A similar situation was observed in the population resulting from 

a cross of Stoneville 62 x CR=2 (Table IX)e These data indicated a lower 



Type of 
Population 

TABLE VI 

MEAN SQUA!iES AND MEAN PER CENT FIRST HARVEST OF HALF AND 
HALF, W.8.$HINGTON AND FOUR POPULATIONS· DERIVED FROM A 

CRQSS BETWEIDT-TREM, COMPARED-WITH-EXPECTED VALUES 
ASSUMING ARITHMETIC AND GEOMETRIC GENE ACTION1 
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Number of Mean Observed E!S[2ected Mean 
Individuals Squares Mean Arithmetic Geometric 

Half and Half 35 343.61 83.6 :t 3.14 -·-
Washington 75 284.08 69.8 + 1.94 

I 

45 244.17 82.2 + 2.33 76.7 Fli 

,F2 64 334.89 79.5 :!: 2.29 79.5 

F1 xHandH 39 451.86 77.8 :t 2.83 82.9 

F 1 x. Washington 70 236.90 84.9 :t 1.83 76.0 

TABLE VII 

MEAN SQUARES AND MEAN PER CENT FIRST HARVEST OF STONEVILLE 
62, CR-2 AND· FOUR POPULA1'.IONS DERIVED FROM A CROSS BE"::' 

TWEEN THEM, -COMPARED WITH EXPECTED VALUES ASSUMING ,; 
ARITHMETIC AND GEOMETRIC GENE ACTION 

76.4 

82.9 

75.7 

Type of Number of Mean -Observed E!S[2ected Mean 
Population .. Individuals Squares Mean Arithmetic Geometric 

Stoneville 62 111 454.95 78.6 :t: 2.03 

CR-2 101 480.82 65.7 t 2.19 

F~ 87 458.56 74.o t 2.30 72.2 71.9 
I 

685.75 69.8 :t: 2.49 F2 110 73.1 
i 

F~ x Sto. 62 
I 

72 553.82 71.7 :t: 2.77 76.3 76.3 
I 

491.53 69.9 69.7 F{ x CR-2 55 72.3 t 3.00 
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TABLE VIII 

MEAN SQUARES AND MEAN YIELD OF LINT IN GRAMS OF RALF AND ;;a:A.LF, 
WASHINGTON-, AND FOUR POPULATIONS DERIVED FROM_-A --

CROSS BETWEEN.THEM, COMPARED WITH EXPECTED -
VALUES ASSUMING ARITRMETIC AND GEOMETRIC 

GENE ACTION 

Type of Number of Mean Observed E::;eected Mean 
Population Individuals Squares Mean Arithmetic 

Half and Half 35 276.55 271,t 2.82 

Washington 75 105.96 265 ± 1.18 

Fl 45 328.35 368 t 2.70 268 

F2 64 270.48 331 t 2.06 318 

F1 x Hand H 39 317.22 347.,. 2.37 320 

F1 x Washington 70 331 .. -33 352 :t: 2.17 317 

TABLE IX 

MEAN SQUARES AND MEAN YIELD IN GRAM3 OF STONEVILLE 62, 
CR-2, AND FOUR POPULATIONS DERIVED FROM A CROSS BE

TWEEN TEEM, COMPARED WITH EXPECTED VALUES ASSUM= 
ING ARITHMETIC AND GEOMETRIC GENE ACTION 

Geometric 

268 

311 

308 

Type. of Number of Mean Observed E:5eected Mean 
Population Individuals Squares Mean -- Arithmetic Geometric 

Stoneville 62 111 74.55 309,:t .. 82 

CR-2 101 9'.h59 280 t .. 98 

F+ 87 210.22 350 :!: 1 .. 56 295 294 

F? 110 · 1-09 .. 70 280 :t 1..00 322 

F1 x Sto. 62 72 119.59 314 :t 1.29 330 329 

FI x CR=2 l 55 132.37 2~8 :t 1.56 315 313 
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variance for the F2 population than for either of the backcross generations. 

These erratic data produced a-heritability estimate of -29.68 per cent. 

I In the test for type of gene action affecting yield of lint, only 
I 

the means calculated for ~he F2 generation of the Half and Half x 

Washington cross were within one standard deviation of the observed mean 

(Table VIII). The arithmetic and geometric calculated means had approximately 

the same values. An "F" test indicated the two inbred parents diff~red at 

the one per cent level of probability. 

Data from the cross of Stoneville 62 x CR-2 indicated a pattern, for 

the type of gene action governing yield, similar to that described for the 

two inbred varieties. The calculated arithmetic and geometric mean were 

similar. However, neither group approached the observed means. An "F'' test 

indicated these two parent varieties did not differ at the five per cent level 

of probability.· 

Heterozygosity ,2! Characters Studied 

The individual plant within-row variances from the Stoneville 62 

x Washington heterozygosity experiments are presented in the appendix 

tfbles. The hypothesis followed in interpreting these data was that the 

~riance of the s1 progeny should exceed that of the F 1 and both ~hould 

exceed that of the inbred progeny within the same family. 

The data in Table X indicated that the Half and Half supposedly inbred 

parent was not homozygous for the four characters. being studied. Therefore, 

the experiment having Half and Half as the inbred parent and CR-2 as the 

open-pollinated parent was not presented in the results section. However, 

tables containing these data were placed in the appendix. 



Character 

TABLE ·x 

VARIANCE ESTIMATES FROM A HERITABILITY EXPERIMENT IN
VOLVING TWO INBRED VARIE'f-IES AND A HERITABILITY EX

PERIMENT INVOLVING TWO OPEN-POLLINATED VARIETIES 
rl 

Mean Square Values From an Analysis of Variance 
Inbr. Inbr. O.P. O.P. 
H. & H. Wash. Sto.62 CR-2 

26 

Micron.a.ire .2823 .0819 .2702 .3009 

Lint per cent 2.775 2.097 .3.679 3.057 

Per cent 1st. 
harvest 343.61 284.08 454.95 48o.82 

Yi eld of lint 276.55 105.96 74.55 95.59 

(1) Micron.a.ire values 

Heterozygosit y i n 31 famil ies for Micron.a.ire {fiber coarseness or 

) 2 2 2 ) f i neness was i ndicated s i nce t he expected CJS]?cfF1;,,0 inbred (Table XI • 

In the remaining 19 fami lies (J~ ~~ i nbred .which indicated hetero zygosity in 
1 2 

the parent plants of the s1 progeni es. However, thecrF1 did not fit the 

expected in these 19 families. 

Data presented in Table XII show the inbred parent had the lowest 

grand mean variance . The s1 population grand mean variance was larger 

than that of the F1 population, according to expectation. The variance 

of the population propagated directly from Stoneville 62 breeder's seed 

was larger t han t hat of the s1 population-. · In an effort to determine if 

the sampl e s i ze of the fami l ies were adequat e, those families havi ng 60 

or more pl ants in both the s1 and F1 progeni es were compared in Table XIII. 

Elimi nating the families with f ew plants did not effect . t he grand mean 
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TABLE XI 

RANK OF VARIANCES OF INBRED WASHINGT©N, s1 PROGENIES OF 
STONEVILLE- 62 PLANTS, AND Fl HYBRIDS OF STONEVILLE 

62 PLANTS x INBRED WASHINGTON 

Rank of Lint Per cent first Yield of' 
Variances Micronaire Per ·cent harvest lint 

s1~F1 :;:,,Inbr. 31 11 4 16 

F 1 '7 S 1 7 Inbr • 18 9 9 27 

s1 >Inbr.-;;,F1 l 7 11 l 

F1 7 Inbr.;:- S1 .8 16 5 

Inbr.;::, S 1 7 F 1 7 6 

Inbr. ;:,F1 ::,,, s1 8' 4 l 

TABLE XII 

MEAN VARIANCES OF PROGENIES OF 50 STONEVILLE 62 PLANTS, 
CROSSES OF EACH OF THE 50 PLANTS WITH INBRED 

WASHINGTON 3 AND VARIANCES OF INBRED 
WASHINGTON AND THE STONEVILLE 62 

VARIETY FOR THE INDICATED 
CHARACTERS 

Mean Square Values From~·an Analysis 

O.P. Sto. (Sto. 6-2 x Inbr. 
Character 62 S1 Wash.) F 1 Wash. 

Micronaire .1097 .0845 .0392 

Lint per cent 4.329 4.149 

352.1 

332.9 

3.803 

320.9 

201.6' 

Per cent 1st. harvest 316.4 

Yfeld of' lint 283.3 
I 

of Variance 

O~P. -Sto. 62 
Breeders Seed 

.1508 

4.157 

332.9 

315.8 



TABLE XIII· 

MEAN VARIANCES OF SELECTED FAMILIESlf?) OF STONEVILLE 
62 PLANTS AND THEIR CROSSES WITH IN.BRED WASHINGTON 

COMPARED WITH THE VARIANCES OF IN.BRED WASHINGTON 

Mean Square Values From an Analysis of Variance 

Character 
OoPo Stoo (Stoo 62 x Inbro 
62 S1 Washo) F, . Wash. 

Microna. irJ:./ ol038 00786 .0392 

Lint per centl/ 40703 30817 3o8o3 

Per cent 1st. harvestY 32606 33302 32009 

Yield of lint'E/ 246014 320oll 201.60 

J/nata. from families having 60 or more plants in the F1 and s1 
generationo 

2/ 
".""Data from families having 55 or more plants in the F1 and s1 

generEJ,tiono 

variance appreciablyo In this comparison the grand mean variance of the 

s1 and F1 progenies went up slightlyo However, there was no change in 

over-all ranko 

The array~ of total variance in F1 and s1 for Mi~rona.ire values are 

p~esented in Figure 2. The genetic variances for the same values are 

arrayed in Figure lo The range of genetic variance was from oOl to 022 

compared with a total variance range of 004 to.o26o 

(2) Lint per cent 

~a.ta presented in Table XI indicated 11 of the 50 families examined 

fQr residual heterozygosity fit the expected. In these families the· 
I 
12 2 2 

CfTSi;,,, uFi '7 0 inbredo Sixteen ot;b.er families showed the following pattern 
: 2 2 

o~ variances; o-s1;;:,- (J inbredo These sixteen families were slightly suspect 
I 
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I 

i+ that the F1 did not follow the model suggested by the original 

' 
Tothesis. 

tie parent, 

e:i:fratic. 

However, tb.§·Si plant variances indicated heterozygosity in 

Stoneville 62, variety. The remaining 23 family variances were 

The grand mean variances for the fifty families followed the expected 

patt~rn in that the(1""~170j1702 inbred. Families with 60 or more plants 

in both the s1 and F1 progenies were included in Table XIII and the s1 , 

F 1 and inbred progeny variances were compared. The grand mean variances 

o1 these families indicated the. s1 progeny variance went up and the F1 

p~ogeny variance went down in numerical value, when compared to the grand 

mean variances of all the families. However, there was no change in over-

all rank of the variances. On the basis of these data it is regrettable 

there were not more plants in·some families. 

The variances of the s1 progenies and F1 hybrids with inbred Washington 

from the 50 Stoneville 62 parent plants are arrayed in Figure 4. Figure 3 

contains the arrayed genetic variances of the s1 plants having a. total 

Vf!,riance larger than the Washington inbred parent. The range of estimated 

g~netic variance was .from .002 to 5-.130. The range of total ,s1 variances 

fQr the fifty plants was from 1.649 to 8.933. 

(3) Per cent first harvest values 

: The estimate of residual heterozygosity for per cent first harvest 
I ., -- -

(1arliness} in the 50 Stoneville 6~ parent plants was erratic. Only 
I 

ffur of the fifty plants produced families with the expe~ted rank of 
'2 2 2 . 2 2 ds ,. -<F 7 x- inbred. Nine othe;r plants produced families with ...r.F :::>;(""s :,,, 
I l u l v . . u. 1u, l 
I 2 - -jcr _ inbred which fits the original hypothesis. However,_ the F1 variance 
! 

dtd not fit the expected. The grand meaf of the s1 progeny variances and 
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the mean of the inbred progeny variance were similar. Their values were 
! 

3i6.4 and 320.9 respectively. The grand mean for the F1 progeny variances 

~s 352.0 which was considerably higher than that of either parent.. T~e 
I . 

mJan variance of the Stoneville 62 progeny propagated from breeder's seed 

was 332.88 which was similar to the estimates for the two parental 

populations (Table XII). · 

The families with both the s1 and F1 progenies having 55 plants or 

more were compared. These families produced a more realistic group of 

variances than did the original population. However, the estimates 

comparing the grand means still did not fit the expected model (Table XIII). . . 

The mean variance of the F1 was still larger than that of either parent. 

The arrayed s1 and F1 progeny variances in Figure. 6 and the arrayed s1 

genetic variances in Figure 5 indicated considerable variance-for this 

character in the population being investigated. The l;!lean per .cent first 

Mrvest values for the 50 s1 .plants were arrayed in Figure 9. Their range 

was from 52 per cent to 80 per cent. The F1 progeny means were also arrayed 

in the same figure in an effort to determine if heterosis for yield existed 

in this population. These data indicated no heterotic effect for per cent 

first harvest existed in this population. Further, a grand mean of 70 .31 

p~r cent first harvest for the s1 progenies, 59.17 for the inbred progeny, 

and 65.57 for the F1 progenies indicated little or no heterotic effect for 

this character .. 

The early freeze that destroyed late bolls was undoubtedly an important 

f~ctor in disturbing results obtained with this character. 

I 

(4) Yield of lint 

Data presented in Table XI indicated sixteen of the Stoneville 62 
I 2 2 

families had the expected variance rankings of OS 7 UF ~ 0 inbred. 
l l 
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Tyenty-eight additional families had 0~17 } inbred o These twenty-eight 

families did not fit the expected because the F1 variance exceeded the 

v!1 riance 

e. idence. 

of the two parentso 

of heterozygosityo 

In the remaining six families there was no 

The rank of the grand means for the three populations was similar 

2 2 2 to the rankings under "per cent first harvest" o The order was aF1.,. 081 7 0 

inbredo The comparison of families with 55 or more plants in both the s1 

and F1 generation did not bring the variance estimates closer to the 

e:i:cpectedo The grand means for the F1 and s1 families retained their original 

ranking relative to each=other and to the inbredo The mean variance of the 

s1 decreased from 28303 to 246014 and the variance of the F1 decreased fropi 

33209 to 320ollo This limited comparison was further from the expected 

than was the comparison including all families (Table XIII)o 

The arrayed s1 and F1 variances in Figure 8 and the arrayed genetic 

' 

v*riances of the s1 in Figure 7 indicated considerable heterozygosity for 

yield of lint in the original 50 Stoneville 62 plantso Further evidence 

of the residual variability present for yield of lint was suggested by the 

arrayed s1 and F 1 means. The mean yield of lint for the fifty s1 progenies 

afd the 50 F1 progenies are presented in Figure 10. The grand mean of the 

s1 and inbred compared with the grand mean of the F1 progenies indicated 

there was a heterotic effect for yield of lint in the F 1 generationo The 

per plant grand mean yield of lint for the s1 was 38.26 grams, 35.13 grams 

f0r the inbred, and 41035 grams for the F1 o The F1 yielded an average of 

1tol3 per cent more than the midparent, 7o23 per cent more than the high 

I 

parent, and 15.05 per cent more than the low parento 
I . 
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FiJ. 8 Frequency distributions of variances of yield 0£ lint values on s1 
prdgenies of 50 Stoneville 62 plants and on the F1•s of their crosses 
,wiih inbred Washington. 

I 



/\ 
36 

18 

i 16 81 
'Im! 
!e 

14 I lo-
1_ 

I-
I~ 12 \ I~ I lQ 
I., 

\ • 8 .a 
E 

. ::, -z 
6 \ I 4 

2 . I ~nbred \ 
,.........,,,. 

:-----_ parent 
0 

35 40 45 50 55 60 65 . 70 75 80 

Glass Centers of Mean Per Cent First Harvest 

Fig. 9 Frequency distributions of mean per cent first harvest on s1 pro8;en;t.es 
of 50 Stoneville 62 plants and on the F1•s of their crosses with inbred 
Washington. 

18 

,:16 
~ 

·.) 

G) 

14 
s I Ill 

lu., 12 I 

1~ 10 
i; 
.Q 8 .e 

' ::, 
:z: 

6 

4 

2 

0 

I 
32 •.. 

'\ 
I 

/ inbred 
--i,arent 

\ 

81------

Fl-

I\ 
I \ 

"\ \ 
\ ------

Class Centers of Mean Yield of Lint 

Fi. 10 Frequency distributioll.S of mean yield of lint on s1 progenies of 
50 Stoneville 62 plants and on the F1 1 s of their crosses with inbred 
Wa~hington. 



DISCUSSION 

The estimates of heritability for the experiment involving the two 

inbred lines may be considered invalid. The estimates are unrealistic 

in that two have negative values, one est_imate is over 100 per cent and 

is close to zeroo As was previously pointed out- in '"Results," page 

the high varibility of the Half and Half parent and the backcross 

generation having Half and Half as the recurrent parent was partially re

sponsible for the dubious es.timates of heritalfility. Using Warner's (29} ·· 

method of estimating heritability, one parent having a low variance while 
I 

th.$ other bad a very high variance relative to the F2 variance would lead 
I 

to
1
a low estimate but not a negative one. 

There are three possible explanations for these estimates not fitting 

the expected, first being.that the size of the Half and Half and F1 x Half 

and Half populations was not large enough and the erratic estimates were 
I 

due to sampling erroro The number of plants (observations) in these two 

po!ulations was less than for any other entry. The second is that a 
I 
I 

freeze severly damaged these populations before they were mature. This 

environmental influence could have easily obscured the. genetic effects. 

A third possibility is that the environmental influence was much greater 
! 

for :a genetically uniform population than for a heterozygous one. This 
I . . 

explanation would not be satisfactory for the erratic backcross population. 
I • 
I 

I The results of _the pilot study conducted in .1955 also indicated the 

Hatf and Half inbred parent was heterozygous or that the number of families 

I 37 
I 
I 



not large enough to overcome sampling errors. At that time:, the. latter 
I 

waf assumed to be correct, but with the data now available, it appears that 
I 

thr extreme variab~lity of the supposedly inbred Half and Half was very 

likely the most important disturbing factoro 

The test for residual heterozygosity for Microanire value indicated 

considerable variance for this character in Stoneville-620 Subtracting 

the variance of. the inbred from the average variance of the 50 Stoneville 

62: progenies indicated an average genetic variance of 007050 This estimate 

ctpared to the grand mean variance value of ol097 for the Stoneville 62 

SJ! progenies indicated more than half of the total variance was genetic. 

The heritability estimate of 64 per cent would indicate most of the genetic 

variance was additive, according to ~ush (13)o The skewed distribution 

o~ the arrayed total and average genetic variances for the 50 s1 families 

iJdicated several families contained some heterozygosity and a few families 
I 
I 

were highly heterozygous for fiber coarseness o These distributions lend 

fU!I'ther support to the assumption th.at fiber coarseness is quantitatively 

inheritedo 
I 

I Since the two parent varieties used in the heterozygosity experiment 
I 

war~ not grown in the same 

bJ compared statisticallyo 

heritability experiment, their variances cannot 

However, it is of interest to note the high 

variance of the Stoneville 62 variety in one heritability experiment in 

c~parison with the r~latively low variance of the Ff of the Wash!ngt·o:r:,. . 

i~bre~:t,fitn:1i1:ie',tithet;·heritability experiment. This would lend evidence as to 
I ·. "·.'· .• • " I 

t1e validity. of this method of estimat:i,ng gene~ic ·varian~e. · Jrurther, the 

e~timate of genetic variability was 00453 (expected= .0353) in the F1 
I 

S~oneville 62 x Washingtono 
! 
i 
! In the 31 families fitting the expected model, it is assumed the 
i 
I 

S~oneville 62 parent plants were heterozygous for fiber coarseness, 
I 
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th~ Washington parent was homozygous or nearly so, and the F1 was inter

mediate for these factors. In the 18 families having cri17 0g1;:;, / inbred 

thf high variability of the F 1 was assumed to be the result of sampling 

er~oro However, comparing families with more than 60 plants per F1 and s1 

progeny did not change the grand mean of the variances much. In·t~e one 

2 2 2 family having US ? 0 inbred 70F the two parents producing the F 1 may 
. 1 l 

have had many homologous genes for fiber coarseness and produced a nearly 

homozygous populationo 
I 
I 

The over=all mean variances indicated the Stoneville 62 parent was 

more heterozygous for factors governing lint per cent than the F1 and· 

inbred progenies wereo Eleven of the 50 Stoneville 62 famiLy progenies 

had o:l;;::, 0 j 17 ; inbred which fits the original hypothesis. Seven families 

hadef~ ?62 inbred~~i which indicates the parent plants were homozygous 
I l u. l 
I 2 2 2 · 

for the same factors o Nine families had cf Fl.7 0 Sl ;;, 0 inbred, eight had 

a!{ (f2 inbred;,0~1' seven had u2 inbred~0~1?cfi1 and eight had; inbred> 

(JFi?(f~1; none of which fit the original assumptiono Since the variances 

showed a tendency to fit the original hypothesi~ .. more closely when the 
' 

families with few plants were eliminated, the erratic variances are 
I 

pr 1bbably the result of sampling erroro For a study of this character a 
I 
I . 

mu.ch larger population of plants wi"l:;hin each family is neededo 

The estimate of average genetic variance in the 50 Stoneville 62 

plants was obtained by differenceo The estimate was 0526 compared to a 

total variance of 4.3290 The genetic variance was not reduced by quite 

ot1ie-half in the F1 generation. The numerical estimate for the F1 population 

wa1s .346 instead of the expected 0263 o The heritability estimate of eight 
I 

peir cent for lint per cent is much lower than the ones reported by Stith (27). 
I 

The frequency distributions for total and genetic variances further 
! 

i~dicated the extent of heterozygosity in the Stoneville 62 progenies was 
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I 
e~tensive. These <listributions indicated the factors governing lint per 

j 

c~nt were hetero&ygous in a larger portion of the population than were 
I 

the factors governing fiber coarseness. Still, the model group for genetic 
I . 

I • . variances was the lowest class center for lint per cento 

The estimates of genetic variances for per cent first harvest were 

such that no genetic explanation seemed plausible. The over-all variance' 

estimates did not fit the expected model and only four of the 50 families 

had variances that fit the expectedo The plants being frozen before they 

were mature may have been the reason the genetic effects were obscuredo 
I . 

I 
I 

The mean over-all variance estimates for Stoneville 62 and Washington 

varieties having practically the same numerical value while the F1 had a 

much larger estimate would indicate an environmental influenceo 

The test for residual heterozygosity of yield indicated considerable 

~riance for this character in Stoneville 620 Subtracting the variance 
i 

of the inbred progeny from the average variance of the 50 open-pollinated 

plants indicated an average genetic variance of 8lo7• The estimate of 

genetic variance from the families having 55 or more plants in both the 

St an4 F1 progenies was 44.54, thus indicating the populations were 
I . 

a1equate for estimating this character. These estimates are considerably 

higher t:Qan those obtained by Manning (14). The negative estimate of 

heritability obtained indicated the estimates of genetic variances, listed 

above, may be of limited value. The frequency distribution curves for 

· t~tal variance of the F1 and s1 progenies were bi-modal. Also, t4e 
I 

ftequency distribution for genetic variance of the s1 a~d the mean yield 

distribution frequencies were bi-modal. These data indicated two popu= 

lations within each group. 

am.Id the over-all mean of the F {, S1 and inbred .indicated a heterotic 

Further, the mean yield frequency distribution 

effect for yield in the F1 • It was necessary to assume two populations 

I 

I 
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w~thin the Stoneville 62 families, The Stoneville 62 plants in one popu-

I l,tion were probably homozygous for several of the same genes effecting yield 

a, was the inbred parent and hei;erozygous for others. If the effects of these 

gJnes were aditive then selfing such a population and crossing it with an 

individual homozygous for many of the same genes it carried would produce 

an s1 population with a high mean yield and a high variance •. The F1 sho~ld 
'• 

have a lower mean yield and a lower variance than the s1 • This would accouµ.t 

for the high yield peak and high -variance of the s1 distribution, and would 

a.c;eount :f-er the low yield peak and low variance distribution of the F1 

population. 

The second population within the Stoneville 62 variety was assumed 

to be homozygous for some yield factors not carried by the inbr,ed and 

he:terozygous for other, one complement of which were carried by the inbred 
! 
I 

inl a homozygous condition. Such an individual should produce an s1 prc:>gen.y 
i 

having a low yield and a low variance compared to the F1 which should have 

.a high yield and a high variance. This explanation would account for the 

27, families having <f i 7 a: 7 02 inbred. The variances of the remaining 
J.: l . . 

seyen families were thought to be the result of sampling errors. 
I • 

I The genetic variances for the four characters studied indicated that 
I 

ho~ozygosity had not been reached in Stoneville 62. The frequency distri-

butions of genetic variances supported this hypothesis by not following 

a ~ormal curve. Ins~ead the modal group was always in the low-variance 

rake. 
1 

i ·1 The variances and frequency distributions for the four characters 

st died indicated most families were homozygous or nearly so. The 

fa~ilies having a large genetic variance for one character usually ~d 
I 

a I°" variance for the other three. These find:!.ngs would indicate the 

i 
! 
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I 
ret)laining genetic variance was due to residual heterozygosity and not 

outcrosSing to another variOty. Had the population been oUtcrossed, the 

families effected would have been heterozygous for several characters and 

th1 frequency distributions would not have skewed so far to the lefi. The 

high degree of homozyl?;osity estimated for.-these families and the skewed 

frequency distributions f'UI'ther indicated the population was close to 

genetic equilibrium for these four characters studiedo 

The observed means of the parent varieties were so near the same 
I 

vatue that no reliable estimates could be made as to the type of gene 

action governing the four characters studiedo 



SUMMARY AND CONCLUSIONS 

The residual heterozygosity in two varieties of open-pollinated 

upland cotton developed in Oklahoma was investigated. The characters 

measured were MJcronaire values (fiber c9arseness or fineness), lint 

p~r cent, per cent first harvest (earliness), and yield of lint. Two 

hJterozygosity experiments were conducted to determine the amount of 
' ! 

genetic variance persisting in each open-pollinated variety. s1 progenies 

from 50 plants of an open-pollinated variety, plants of an inbred progeny, 

and 50 F1 progenies from a cross of each of the 50 plants of the open

pollinated variety with the inbred were included in each experiment. The 
! . 

' 

hypothesis followed in interpreting these data was: if heterozygosity 

persisted in the open-pollinated POl)Ulation then the rank of ~ria.nces.would 

~ -~ 2 
be: 0s170F1, 0 inbred. The estimates of genetic varia:bility were made by 

subtracting the total variance of the inbred variety from the total 
' . ' 
I . 

va
1
riance of each s1 progeny. This difference was assumed to be genetic. 

Two experiments were c~nducted to study the heritability of the 

c~racters studied under conditions existing when the data were taken. 
I 

One estimate of heritability was made using th, inbred varieties and the i. \-
otiher using the 

I 

open-pollinated varieties. 

I The. conclusions drawn from these studies may be sutrJma.rized as follows: 

I 
( a) The Half and Raf inbred ~oved to ·be so variable that the 

· heter9zygosity and heritability tests in which it appeared 

were not considered.reliable. 

43 



(b) Stoneville 62 possesses some genetic variability for fiber 

coarseness, much of which i$ concentrated in relatively few 

plantso 

44 

(c) Stoneville 62 possesses considerable genetic variability for lint 

per cento Several plants had a large genetic variance for this 

charactero 

(d) Several Stoneville 62 plants were highly heterozygous for per 

cent first harvesto 

(e) Residual variability for yield persisted in several plants of 

Stoneville 62 o 

(f) There appeared to be sufficient genetic variance within Stoneville 

62 to DIB.fe progress for all characters studied. Heritabilit;f 

estimates indicated rapid progress could be made by breeding 

for fiber coarseness and per cent first harvest; progress 

would be slow for lint per cent and no conclusion was reached 

for yield. 

(g) There was ample evidence to indicate Stoneville 62 had not reached 

homozygosis for any of the four characters studied. However, it 

is probably close to genetic equilibrium for all characters 

studied. 

(h) The fact that plants with large genetic variance for one character 

usually exhibited low genetic variances for the other characters 

measured suggests that this partially outcrossed population 
-·.,.~" ...... 

at or near equilibrium had heterozygosity randomly distributed 

among pl~nts °" 
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APPENDIX TABLE I 

MEAN V~IANCES OF PROGENIES OF 50 STONEY_II.LE 62 PLANTS, 
CROSSES OF EACH OF THE 50 PLANTS WITH mBRED 

WASHINGTON.J AND VARIANCES OF INBRED 
- WASHINGTON AND THE STONEVILLE 62 

VARIETY FOR MICRONAIBE VALUES 

.. _-1.,1 

-2 . 
Cf i_8ma·lle-r::tban Inbr.e.ds r:l_ Larger than Inbreds 

2. 
N 

2 
N 0 2 Inbreds. N 

2 
N 

.2 
N oSi OF1 6Fl CJS1:· 

.0392 54 y 
24·0692 70 .1291; 82 
- .0984 ·74 •. · ..08'?-4 87 

+.1121 51 .1111 75 
- .. 0·712· 62 .1469 !So 
-.1008-· 91 rl.664 92 
-.• oaoo 74 .1092 69 
+.1285 J-9. .0814 76 

·- -.0641 57 ~25J.r.6 71 
-.0496 58 .0886 83 
-.Q672 39 .1236 42 
--.0496 61 .1554 63 
-.0977. 72 .;!050, 91 
+.0678 65 .0592· 67 
- .0836 76 .0856 80 
-.0522 49 .2133 83 
+ .. 1015 ··74 .0856 67 
+.0767 65 .0761 19 
+.0675 75 .0582 61 
-.0589 35 .0649 78 
-.0724 61 .0925 66 
-.0837 57 .0862 66 
+.1001 44 .0443 78 
-.0742 74 .1379 74 
-.0451 76 .0879 84 
+.0909 74 .09ot 77 
+.1795 42 .1583 82 

-.0328 57 .0995 73 
. -.04-39 83 .0587 01 

+.0703 68 .0700 72 
+.0809 75 .0554 67 
+.0890' 65 .0415 68 
-.0749 64 .1153· 50 
-.0678 77 .1774 94 
+.1106 55 .lOt>-9 -· 99 
+.0910 59 .• 06b2 86 
+.1235 60 0 ll3¥ - 11 
-.1022 92 .1329 76 
-.0684 79 .0907 69 
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TABLE I (Continued) 

2 .... cf! Smallen than Inpreds 
'2 2 

(JS1 N ()Fl 
N J Inbreds N 

a: Larger than ~npreds 

2 2 N 
CJF1 N OS1 

-.1276 41 
. -.0781 53 

-.0880 52 
-.0624 82 
--.1201 79 
=.0692 77 
+.2451 5.8 

_ .... 0.639 46 
·+.-0893 37 
-.0627 46 
-.0520 · 59 
-.0618 44 

.1395 73 

.1239 86 

.1328 79 

.0737 49 

.1460 53 

.0713 64 
.• 1593 82 

.0841 72 

.0779 107 

.1587 8'.6 

.1103 77 

.0847 66 

]:./- 2 2 
: CJFi Smaller than 081 half-siblings 

Y+ _ 2 2 bl OFi Larger than 081 half-si ings 



TABLE II . 
i 

MICRONAIRE VALUE MEAN VARIANCES OF SELECTED FAMILIESl/ 
OF STONEVILLE 62.PLANTS AND THEIR CROSSES WITH 

IN.BRED WASHINGTON COMPARED WITH THE 
VARIANCE OF IN.BRED WASHINGTON 

51 

2 
~ Smaller than Inbreds 

. 2 
(J Lar~er t~n Inbre~s 

2 
N 

2 
N 

as1 (JF1 
2 

N 2 N 2 N <f Inbz:ed 
CJF1 CJS1 

.0392 54 
~-.0692 .i291,, 70 82 
l +.0984 74 .08741 87 

-.0772 62 .• 1'69 60 
-.1008 91 .1664 92 
-.0800 74 .1092 69 
-.0496 61 .1554 63 
-.0977 72 .2050 91 
+.0678 65 .0592 67 
-.0836 76 .0856 80 
+.1015 74 .0856 67 
+.0767 85 .0761 79 
+.0675 75 .0582 61. 
-.0724 61 .0925 66 
-.0742 60_ .. 1379 74 
-.0451 76 .0879 84 
+ .-0909 74 .0901 77 
-.0439 83 .0587 61 
+.0703 68 .0700 72 
+.0809 75 .0554 67 
+.0890 65 .. 0415 68 
-.0749 64 .1153 8o 
-.0678 77 .177.4 94 
+.1235 60 .1134 71 
-.1022 92 .1329 76 
-.0684 79 .0907 69 
-.0692 77 .0713 64 

1/ 60 or more observations in both the' 
Stoneville 62 s1 and the F1 hybrid 

g}- 2 ' 2 · 
:: CJFi Smaller tb'a.n Cfsl h.a.1.f-siblings 

'j/ 2 - 2 . 
- + ::. 6Fi Larger than 061 half siblings 
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TABLE III 

MEAN VARIANCES OF PROGENIES OF 50 STONEVILLE 62 PLANTS, 
CROSSES OF EACH OF THE 50 PLANTS WITH INBRED 

WASHINGTON, JUW- VARIANCES OF INBRED -
WASHINGTON AND THE STONEVILLE 62 

VARIETY FOR LINT PER CENT 

52 

() Sma.lle~ than Inbreds a2 Lar~er than Inbreds 
2 2 G Inbred 2 2 

cfS1 N UF1 N N OF1 N US1 
I 

3o8o3 53 Y ... 5.022 69 4.066 
-3 .462 86 -3 .. 276 73 
2.778 74 +3.185 50 
3.-525 . 59- -2.753 61 

+50599 89 6.255 
3.001 68 -2.763 - 73 
30725 75 +4.512 58 
3.507 70 +4.848 56 

+4.343 57 3.8o5 
-3.638 3a~. 4.333 

3.234 62 -2.135 €,Q 
1/_3.994 71 5d522 

3.326 57 +6.574 64 
2.821 78 +6.21+0 75 
· 3.014 82 +8.773 48 

-3.620 70 6.&13 
. 3.:~57 78 -2.790 60 -

-2.989 74 4.635 
1.649 77 +2.964 34 

-4.365 6-0 6.277 
+4.926 56 4.738 
-4.682 43 l+.887 
-4.270 59 4.489 

:2.814 81 +2.845 70 
-4 .. 048 73 8.933 
+6.722 41 3.878 
-6.006 - 56 6.386 
-4.006 82 4.312 

2.395 71 +3.147 67 
-3.836 74 7.277 

-3.739 64 6.945 
+5.453 62 5.171 
-3.828 76 7.573 
-4.438 43 5.324 
-3.807 54 5.747 

-2.206 58 4.933 
4-5 .42-2 59 4.876-, 

2.692 75 +2.806 91 

N 

81 

89 

82 
41 

90 

66 

60 

(;i5 
65 
77 
73 

76 
81 
72 
60 

66 
67 
77 
93 
65 
98 
85 
to 
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TABLE III {continued.) 

12 2 
!!..: Small~ than Inbreds a: Lar~er than. Inbreds 

I 2 2 :2 2 2 
OS1 

N UFl N 0 Inbred. N 
OF1 

N 
OS1 

N 

· 2.558 .. 158 +4.436 78 
3.526 72 +4.749 40-

-1.785 52 4.104 85 
+6.018 57 4.407 78 

3.099 48 +3.418 81 
. 3.644 50 +3.728 78 
: 3.054 63 -3.045 76 

!2.591 
+8.224 57 4.292 81 

7-1 +2.736 45 
. 3.043 106 +4.110 36 

-2.025 45 5.928 86 
J.436 76 -2.628 58 

11- 2 2 
: oFi Smaller than 081 half ... siblings 

~·- 2 2 ... OF Larger than OS half-siblings 
1 1 



TABLE IV 

LINT PER CENT MEAN'VARIANCES.OF SELECTED·FAMILIES.Y 
OF STONEVILLE 62 PLANTS AND THE m CROSSES WITH 

INBRED WASHINGTON COMPARED WITH THE 
VARIANCE OF INBRED WASHINGTON 

·2 ' 
Q:: Smaller·t.llan I~breds 

2 
Lar~er than Inb~tds a: 

2 2 
02 Inbred 2 2 

(JS N OF1 N N ()Fl N 
<fs1 

N 
l 

3.803 53 
gt,5.022 

,i.462 
69 4.066 81 

86 -3 .. 276. 73 
U.5.'599 89 .6.255 89 

3.007 68 -2.763 73 
3.234 62 -2.135 60 

-3.994 71 5.522 90 
2.821 78 +6.240 75 

-3.620 70 6.813 66 
3.657 78 -2.790 60 
i 

-2.989 74 4.635 60 
I -4.365 60 6. 1277 65 
2.814 81 +2.845 70 

-4.048 73 8.933 76 
-4.006 82 4.312 60 

2 .. 395 71 +3.147 67 
-3.836 74 7.277 66 

-3 .. 739 64 6 .. 945 67 
+5.453 62 5.171 77 

I -3.828 76 7.573 93 
2.558 68 +4.436 . 78 
3.054 63 -3.045 76 
~-693 75 +2.807 91 
I 
i ~. 

j' .. J ,, 

Y 60 or more observations_in both the 
Stoneville 62 s1 and the F1 hybrid 

o/ 2 2 
:::!+ ,..r,;:F Larger than as half-siblings 
. vii l 

~~ cf.i--1 Smaller than (f":l half-siblings 
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TABLE V 

MEAN VARIANCES OF PROGENIES OF 50 STONEVILLE 62 PLANTS, 
CROSSES OF EACH OF THE 50 PLANTS WITH INBRED 

WASHINGTON, AND VARIANCES OF INBRED 
WASHINGTON AND THE STONEVILLE 62 

VARIETY FOR PER CENT 
FIRST HARVEST . 

55 

(f Smaller than Inbreds 2 a: Larger than Inbreds 
2 2 2 2 2 

(7131 N OF1 N U Inbred."·· N UF1 N 
()Bl N 

I 320.9 5-1 
4446.6 270.3 73 69 

254.3 77 ~.244.3 64 
-300 .. 0 42 

g,{348.9 
410.2 74 

52 45-2.a- 49 
-244.o 83 367.0 81 

242.7 62 +328.5 63 
-- -287.1 56 363.3 62 

=286.3 52 -337 .4 63 
·206;8 71 +397.l 48 

+fi.20·..-1 33 _j330 .. 5 36 
207 .. 6 59 .. 400.5 58 

+500.9 68 337.0 77 
317 .. 2 59 -299-~4 52 

... 

-292.7 66 355 .. 5 73 
166.0 74 +526.4 40 

- -30L7 72 344.2 66 
295·~2 78 +321.p 63 
245.0 60 +318.3 73 
297.1 77 +4o5.4 34 

-310.4 60 401.5 .. _65 
=308 .. 5 50 376.6 62 

289.3 68 +469 .. 9 38 
-329.2 56 514.8 64 
-359.3 71· ~32.6 70 
+385 .. 7 62 352.0 68 
4:448.5 39 431.1 70 

287., 70 +303.8 47 
. ::255. 7 51 ,f,271.1 76 

283--.4 65 t344.0 58 
292.3 58 ..._272.3 66 

+495.7 53 352.8 64 
-334 .. 6 58 382.7 67 

274.2 82 -221.2 73 
_230:8 65 +372.8 37 
273 .. 5 84 +492~0 48 

+424.6 58 339.0 85 
272.9 70 +317.7 59 

; 



TA:BLE V ( C on-t inu~_d) 

2-a: Smaller than Inbreds 
4 -

- 2 2 
OS N 

()Fl 
N 

l 

-294.2 91 

274.9 72 
239.0 85 

- 150.5 78 
=320.0 81 

220.7 50 

268.3 75 -255_.1 52 
-275.3 42 

221.7 95 

285.7 76 -261.9 58 

.2 
~ La.I:~er than Inbreds 
z 2 2 

0 Inbr~d N OF1 N 
CJsl 

N 

362.-i 15 
+418.6 78 3-67.~ 68 
+356~8 4o 
+339~0 52 
!f-328.3 44 

456.6 48 
+432.2 '-· 

71 
+370.6 66 322.0 62 

469.8 58 
+465.8 36 
+356.0 45 337 • .6 86 

ii+ = 0 j 1 Larger than 0 ~1 ba.lf--s iblings 

gj-: ,.,-i Smaller than~~ half-siblings 
v. l l 



TABLE.VI 
I -

PER CENT FJ;BST 1IARVEST MEAN VARIANpES OF SELECTED 
FAMILIES.Y OF STONEVILLE 6"2 PLANTS AND ?HEIR 

CROSSES WITH INBRED WASHINGTON COMPARED WITH 
I THE VARIANCE OF INBRED WASHINGTON 

57 

2 ' 
([ Smaller than I~breds a:, La.rser than Inbreds 

2 2 
os N 

OFl 
N 

l 

270.3 73 
254.3 77 -244.3 64 

-244.o 83 
242.7 62 

-287.1 56 
207.6 59 

-292.7 66 
.. 301.7 72 

295.2 78 
245.0 60 +318.3 73 

--310.4 60 

283.4 65 
292.3 58 -272.3 66 

· ~74.2 82 -221.2 73 
I 
I 
~72-.6 70 +317.7 59 
i -294.2 91 

285.7 76 -261.9_ 58 

2 2 2 
0 Inbred N 

OFl 
N 

osl 
N 

• 320.9 5I Y. +446.6 69 

_ 367.0 81 
+328.5 63 

363.3 62 
+4oo.5 58 
+500.9 68 337.0 77 

355., 73 
344.2 66 

+321.0 63 

~329~2 
401.5 65 

56 514.8 64 
-359°3 71 432.6 70 
+385.7 62 353.0 68 
+3~4.o 58 

-334.6 58 382.7 67 

+424.o ~8 339.0 85 

362.1 75 
+418.6 78 367.2 68 
+370.6 66 322.0 62 

!/ 60 0~1 more observa.tions in both the 
Stoneville 62 s1 and F1 hybrid 

g/+ , 2 2 
: <TFi larger tha.n 081 ;ha_lf-sib_lings 

~ 2 2 . 
- ~ OF 1 smaller than OSi half-sibli~gs 



TABLE VII 

MEAN VARIANCE$_ OF PROGENIES OF 50 STONEVILLE 6~ PLANTS, 
CROSSES ..QF EACH OF THE . 50 PLANTS WrrH INBRED 

WASHINGTON,· AND VARIANCES OF llmRED 
WASHDTGTON AND THE S'l'OBVILLE 62 

VARIETY FOR· YIELD OF LINT 

(C, Smaller than Inl,,reds 
2 

Lar~er than Inbreds a 
2 

N 
.2 2 2"' . 2. 

<fS1 OF1 
N o Inbred N 

OF1 
., N' 

061· 
l 

201.60 51 !I ' -31~;.77 69 358.25 
-214.13 64 239.4:0 
-330.17 . '42.- 517.71 

il.370 .. 69 52 399.49 
431..72 83 300.34· 

180.13. 62 -+-471 .. 30 63 
-215.99 55 305.20 
+364.19 52 23.2-.16 
,1,291.48 48 226.SO 
-319.65 33 325.14 
+319.70 58 244.76 
-247 .51 -68 290.22 
-321,,51 82 372.5.5 
-...234.62 66 ,' 211 • .ae 
,1,348.15 --40 257.57 
+378.43 72 352 .. 83 

:189.14 78 +35.Q.82 63-
I +253;.6~ 13 228.51 

1137.07 
+332.8 34 21l,g.39 

65 _+220.39 60 
+229.oa 50 226.11 
+373.62 38 286.lj6 

182.79, 64 + l96 .05-· 56 
+269.73 71 233.03 
-+362.66 62 

.. 

231.56 
-223.85 39 449.21 · 
+447 .. 52 47 _33tr.:96 
+364.93 76 295.21 
+287,31 58 207.10 
-231.6g 66 242.08 
-344.-18 53 475.0'9 
tJ42,.97 58 270.1i, 
+390.96 73 264.56 
-327~2.4 37 34o.28 
+487 .45. 48 315.11 

' +-342.49 58 242.71 
154.74 70 +323.12 59 

N 

73 
77 
74 
49 
81 

62 
63 
71 
36 
59 
77 
59 
7:, 
74 
66 

60 
77 

, . ., 
:' ;• 

62 ' 

98 

70 
68 
70 
70 

' 5.i 
65 
58 
64 
67 
82 
65 
84 
85 
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TABLE VII (Continued) 

2 . 
Q Smaller than Inbreds 

2 2 
• N N 

(JSl OF1 

166.20 

-191.72 52 

48 +200056 81 ., 

2 . 
CI: La.rier than Inbreds 

2 2 ·2 u ~nbr~d N 
OF1 

N-
6S1 

N 

-290.42 91 326-71 75 
+345.63 78 305 .. 78 68 
-244.77 .4o 310,43 72 

282 •. 92 85 
+37~t~2~ 44 353,:098 78 

+618.19 71 418 •. 55 50 
+386.51 66 217.55 62 
-338.25 52- 359.48 75 
-+574.35 42 285.31 58 
_ ... 212.31 36 229.92 95 
:r4t2 . ._4o 45 312.-67 , 86 
+375.17 58 235.01 76 

11- 2 2 
. ::;· QFl Smaller than OS ~lf-siblings 

· g/+ · 2 2 l . 
: .<F Larger than A"""s half-siblings . u .· l u• 1 



_TABLE VIII 

YIELD _QF LINT···~ VARIANCES OF SELECTED FAMILIES,!/ OF 
STONEVILLE 62 -PLANTS AND THEIR CROSSES WITH INBRED 

WASHINGTON COMPARED WITH THE VARIANCE OF INBRED 
WASHINGTON 

02 Smaller than Inbreds- 2 cf Larger than Inbreds 
2 2 2 2 2 

(fsl 
N 

OF1 
N. a Inbred N 

QFl 
N ai31 N 

--201 .. 60 51 
£l3l9o77 69 358.25 73 
14214.13 64 239.40 77 

431.72 83 300 .. 34 8i 
180.13 62 -,,471.,30 63 

-215.99 55 305.20 62 
+3l9-+0 58 244.76 59 · 
-247.51 68 290.22 77 
+234.62 66 2-H-;88 ... 73 
,,.378_Q43· 72 352.83 66 

189.14- 78 t350.82 63 
+253.61 73 228.51 60 

137.07 65 t220.39 60 
182.79 64 +396.05 56 

+269.73 71 233.03 70 
+362.66 62 231.56 68 
+287.37 58 207.10 65 
-231.62 66 242.-08 58 
,,,342.97 58 270.11 67 
+390.96 73 264.56 82 
.,.342.49 58 242.71 85 

154.74 70 +32J.,12 59 
-290.42 91 328.71 75 
+345.63 7-8 305 .78 68 
+386.51 66 217.55 62 
+375~17 5-8 235~01 76 

lf ,60 or more observations in bo~h the 
Stoneville 62 s1·a~d the F1 hybrid 

gj- :: Q'"il Smaller tha:q. J 1 half-siblings 
~1 · 2 
.,J.J+:: .,<;,2 Larger than ~ half-siblings 

. vF1 u~1 



TABLE IX 

MEAN VARIANCES OF PROGENIES OF 50 CR-2 PLANTS, CROSSES 
OF EACH OF THE 50 PLANTS WITH IN.BRED HA.LF AND HALF, 

AND VARIANCES OF IN.BRED HAU' AND HALF AND THE 
CR-2 VARIETY FOR MICRONAIBE VALUES 

61 

2 . a: Smaller than ·Inbreds ([.2 La.r1er than Inbreds 
2 2 2 2 2 

6S1 N 
OF1 

N 'O · Inbred N 
QF1 

N 
asl 

N 

y 03787 113 
l3049 109 -.2801 100 
~3187 133 Y. +.3889 196 
.2126 104 +.3211 105 
.344r 102 -.3308 BT 

-.3325 93 .4607 i.112 
.. 2688 79 +03537 67 

-.2706 91 .4027 . 97 
~2861 90 +.3199 81 
~1319 95 +.3055 105 
.2026 106 

~ ... ~ +.4()70 87 
.3518. 105 ,A.:., t.4925 105 
.3442 110 -.3259 123 

+04135 125 .3882 .107 
.2985 113 +.3098 85 
.,1810 84 +.3911 107 
.. 3610 79 •• 2732 110 
.3022 96 -.2739- 106. 
.3699. 118 +.li-891 101 
~3:I,84 lOJ +.4535 97 

·,3522 74 +,4+92 119 
.3602 

I 
-.2770 93 116 

,t,.4006 93 .6004 74 
+ .. 3994 86 .4075 95 
+.4248 102 .4502 120 

.3165 114 +•3506 103 
i -.3534 109 .3868 99 I 

t29~l 110 -"!1]936 83 
I '*•Sll.5 108 .3928 110 
~2462 107 ... 5321 106 

bo24 
+.4456 105 .3915 112 

126 +.3885 117 

j2828 -.3164 112 .4301 96 
91 . +.4073 105 

-.3216 97 .3973 84 

12386 104 +.3903 92 
2510 107 +.3453 70 
3363 116 + .. 3733 103 

12628' 99 +.322? 92 
I 
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TABLE IX (Continued) 

02 2 
• Smaller than In't:!reds 0 Larier:than Inbreds 

2 2. 2 2 2 
OS1 N 

(J]'l 
N 0 Inbreds N 

6F_1 
N 

081 
N 

.2338 106 ~-4930 90 

.3125 121 +.3654 106 

.2463 107 +.4769 53 

.2887 97 .... 4409 84 

.2895 . 100 ,.3191 105 
.... 3254 86 .4408 106 

.2566 ·99 +.3772 115 
+.4724 100 .4271 102 

.2922 86 +.4319 99 
,.2682 84 .... 4621 92 

+.4562 98 .4487 94 
.2247 109 .i..379_0 112 

!,/- 2 2 
: (}'Fl Smal,ler than· (!Sl half-siblings 

g/ 2 2 -
+ .. dFi Larger tha~ 081 half-siblings 
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TABLE X 

MEAN VARIANCES OF PROGENIES OF 50 CR-2 PLANTS, CROSSES 
OF EACH OF THE 50 PLANTS WITH INBRED HALF AND HALF, 

AND VARIANCES OF INBRED HALF AND HALF AND THE . 
CR=2 VARIETY FOR LINT PER CENT 

a:2 Smaller than Inbreds 

N - N 

! l/ 
1260 .. 376 109- 0012'~.315100 

/- gJ-l004o928 106 
!3 .. 350 104. +104.7.918 105 
·s.557 102 -1.015 87 
J.6 .. 381 ll2 -5.982 93 

5.014 89 
1345.511 95 

5.482 106 
3.119 104 

1 3 .. 164 110 
-94-6 .64.4 107 

·2 .. 953 113 

7 .216 79 
C 6~934 96 

1184.001 118 
-'-~050 .. 756 103 
1291.509 74 
744.867 119 

:3 .. 498 72 
3.133 95 

, : 5.924 120 

13.492 99 
926.361110 

14 .. 082 llQ_ 
,7.073 107 

8~9 .. 075 112 . I · .. 
I 

9€56 .. 494 96 
!2.012 91 
1f6.820 84 
I 

12 .. 974 107 
j4.383 107 
:2.716 99 
I 

! 

--1334.. 74.9 67 

-

-3.599 91 
-2.672 81 
-5.614 105 
-2.907 87 
+4.275 104 
-2:~'758 123 

+1550.489 85 
- 843.48o 107 

-4 .. 775 110 
+8.895 106 

=3.227 97 
-4..332 119 
-3.224 93 
-3.174 93 

+1885.092 102 
-1179.885 103 
+1134 .. 4.70 109 

-3.450 83 
+4.458 99 
-4 .. 538 106 
-5.669 105 

-688 .. 430 117 
-912.418 112 

i-3.920 105 
+1188 o'715 97 
-570 .. 908 92 

f,1769 .. 898 70 

-1.886 92 
-5 .. 165 90 

2 (f Inbred- N 

2195.150 113 

a: Larger than Inbreds 

2 N 2 N 
OF1 us1 

,J-2690,.704.11-6 

+2499.975 101 

+2244..925 86 

+.2875.099 103 

2238.268 133 

2981.494 79 
3071 .. 271 97 

2683.765 84 

2929.449 114 

2431.689 126 

2220.962 104 

3135.428 106 
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TABLE X (Con~irlued) 

I 
' I 

2 
(J Smaller than Inbreqs 

- _,1 

N 

885 .. 753_ 121 - 6.495 106 
2~532 53 

3.9-16'' 97 - 2 .. 948 84 
7.505 100 + 12 .. 89'~ 105 
5 .254 106 · - 4 .. 497 100 

62 .it-62 - 86 ,, - 5 .757 102 
3.288 &5 

969 .. 978 lJ:5 - 4 .. 590 98 
1410. 836 84 +2150 0 778 . ·92 

~72 .. 879 ·94 
935.932 109 +2080 .. 417 112 

J Inbreds N 

-·2 
c(. Larger than Inbreds 

2 
dF1 

N N 

2750.512 107 

+4037.723 99 

+31490005 98 

1 '- _"· ~ ,rF2 Smaller than <f~ - half sil)lings 
V 1·- l , 

gj+ : .,...i Larger than ,,.F half sib+ings 
u l I uS1 



TABLE XI 

MEAN VARIANCES OF'"PROGElttES O,F. 50 CR.:..2 PLANTS, CROSSES 
.OF EACH. OY-'THE- 50 PLANTS-1fl'TH"-·IN:BRED -HAll' AND HALF, 

AND VARIANCES OF 0 IN.BRED·HALF AND HALF.AND THE 
C~-2 VARIETr-FOR PER CENT FIRST HA$VEST 

2 6' Smaller than Inbreds 
2 a: Larger tha.ninbreds 

2 2 

()Sl N oF1 
2 
(f I:ia,bred N 

.113 

2 2 
OF1 N as1 

ll-383.7 
,...r575•3 
.:/+557,.1 

-591.7 
.. 1,264..8 

-338.8 
-578.1 
+56-6.8 
-426.3 
-4-34.3 
+569..2 

.. -466.4-
-644.6 
+672.6 

+2,200.5 
-625.1 
+483.5 
-413.8 
.,.477.1 
~4o8.l 
-358.0 
+-4-91.7 
4,587.6 
-505.0 
:..836 .. 6 
+602.4-
t498.3 
t50l.8 
.;.469.0 
-395:.1 

+1,235.7 
-l375.4 
-329.9 
-435 .. 3 
-366.9 
-!J.32.9 
;..389__.4 
.. 382.9 
-442.a 

100 
106 
10:.5 
87 
93 
67 
91 
81 · 

_105 
87 

104 
123 
116 -· 
85 

107 
110 
106 
101 
97 

119 
93 
-93 
B6 

102 
103 
109 

83 
108 
106 
105 
117 
II2 
105 

97 
92 
70 

103· 
:92 
-90 

N 

109 
133 
104 
102 

,112 
79 . 
97 
89 
95 

106 
io4 
110 

:101· 
113 

84 
79 

'9)(, 
ii8 
103 
t!i: 

115 
72 
95 

120 
114 
:99, 
110. 
110 
107 
li2 
126 .,6 

9 ... 
- 91 

84 
104 
107 
116 
99 

106 



i \ 

C Smaller.i: than Inbreds 

N 
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TABLE XI (Continueg} 

N 

rCLarger than Inbreds 

2 O Inbred N 2 N 2 
OF1 . 081 

N 

-471.6_- 106 
.,.549.9 55 · 
-525.8 84·· 
+695.8_ 105 
+533.a-· · 86 
-296.6 115 
-453.3 100 
+58o.4 99 
+436.4 92 
+603.6 98 
+538.3 112 

661.1 121 
li-25.4 107 
582.1 97 
634.5 100 
488~8 106 
~7 .9 99 
653,6 102 

";,,524. 7 86 
390.8 84 
447.4 94 
31J.o.6 109 

1/- 2 
:: QF Smaller tha.n 0 : ha.lf-si~lings 

g/ + 21 2 1 . 
:: OFl Larger than 061 half-siblings 
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TABLE XII 

MEAN VARIANCES·OF PROGENIES OF 50 CR-2 PLANTS, CEOSSES 
OF EACH OF THE 50 P~s· WITH INBRlID . HALF AND HALF, 

AND VARIANCES OF" IN.BRED HALF AND HALF AND THE 
CR-2 VARIETY FOR YIELD OF LINT 

67 

Variances Smaller than Inbreds Variances Larser t~n Inbreds 
2 ·2 2 2 2 

~s1 N OF1 N (( Inbred N 
OF1 

N 
OS1 

N 

188.61 113 
I 1:35 023 1Q9 -126 .. 96 100. 

14248.08 184.89 133 106 
103.83 104 +199.22 105 

88,..,90 102 _.,;. +222.26 87 
113.67 112 +144.25 93 

+494.52 67 201.28 79 
71.77 97 +229.21 91 

· 124.53 90, +156.71 81 
161.11 · 95 -141.11 105 
177.14 106 +218 .. 96 87 

I 111.,21 105 +183.69 105 
1.17 .29 110~ +145.58 123 
141.13 107 +159.21 125 
98.11 1.13 +181.02 85 

-18o.63. 107 230.78 84 
162-.85 79 -134.63 110 
.-16.23 96 +153.64 106 
104;.33 118 tf!:,-05 .20 101 
· 177.1.8 103 -218.03 97 
188.4o 74 -139.76 119 
8g,,31 116' +257.12 93 

J.24.07 74 tl41.59 93 
126.04 95 +347.58 86 

· 118.61 120 :tel44.72 102 
· 180.93 Il4 +282.15 103 
'183.05 99 -153.69 109 

; 111.74 110 +246.66 83 
: 142.62. 110 -124.78 108 
1117.07 107 +146.31 106 
1 157•?6 1-12 -102.87 105 

-178.61 ll7 220.72 126 
+266.15 _112 217.20 96 

104.09 91 +1~6.4o 105 
93.43 84 +157.26 97 

178.08 104 +183.5.3 92 
116.09 .107 +lBo.68 70 

: 129.lt,9 116 +221.75 103 
1116.80 99 +192.48 92 
il80.45 106 +203.30 90 
:143.85 121 +154.39 106 

',\1•.,.,1\, 
•,. 
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' 

TABLE XII (Continued) 

I 
I . .. . 

-: Variances· Sma.ll•r. than .Inbreds Variances l.!:u'jier than Inbreds 

.2 2 2 2 2 
osi .·· N 

.~l 
N a Inbred N <fF N 

if's1 
N 

.1 

+329.72 53 238.43 107 
+233.29 84 192.87 · 97 

86.19 100 ?155.91 105 
185.74 106 -139.57 86 

+257.02 115 192.74 99 
-124.09 100 235.16 102 
- 48.22 99 100.77 86 

+296.91 92 209.27 84 
l3h94 94 +189 .. 94 98 

--134 .. 67 109 t158.99 112 

1/+ 2 2 
: OFi Larger than O'"'sl half ,,...siblings 

g/ - : /s Smaller than ~ 6· half-s ibiings 
l l . 
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