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ABSmCT

Studies ware carried out to develop yield models for selected

Upland cotton genotypes to determine the interrelations of yield

ccnponents and their relative contributions to cotton yield*

Data used in these investigations were collected in 1968 and

1969 by the cotton breeding and quality investigations program^ Pee

Dee Experiment Station, Florence, South Carolina.

This yield model study utilised four selected gwiotypes both

individually and collectively, in equating yield to the volume of

a rectangular parallelepiped. Axes (I), (T), and (Z) of the geo

metric model represented the equivalent number of bolls per square

meter, the equivalent number of seeds per boll, and the weight of

seed cotton per seed, respectively* Ihe results indicated that the

primary gain In yield laqaroveraent would be made by exerting selection

pnssure on the number of bolls per unit area* Concurrent selection

pressure should also be placed on the number of seeds per boll and

weight of seed cotton per seed in order to maintain tlimse components

at acceptable levels*

Data collected for the yield components in each test entry

across 13 locations in I968, 12 locations in I969, and 2$ locations

in 1968-1969 combined, were used to calcoilate simple correlation

coefficients between components. These analyses permitted cooqpari-

sons of the within years results with those obtained idien additional

component variations were introduced. These analyses indicated that

iv



cause and effect relationships were involved between aaay of the ccm-

ponent pairs* These sttidies indicated that a large population includ

ing sevR*al environaants would be necessary for drawing conclusions

about oonponent relationships.

Multiple regression analyses were used to determine the relative

contributions of the ooaiKments to lint yield, and to raudk them in

order of ingxartance* The number of bolls per unit area accounted

for 81 to 915^ of the total lint yield variation. Boll size contri

buted 6 to llt^ and seed weight in grams per 100 bolls 2 to to

the total lint yield variation. The remaining components increased

the araltiple correlation only .0002 to .OOOU in those analyses. The

total multiple correlation coefficient was .99 in all cases.
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CHAPTER I

IN'ffiODUCTION

Breeders strive to develop cotton varieties having sv^jerior

fiber quality with wide ada?)tability to various environmental con-

ditions and cultural, and harvesting methods. These varieties

should produce the greatest monetary return per xaiit area for the

cotton prodxicer. This general objective can be accomplished only

by the successful cwjblnation of a series of specific objectives.

These may include selection for acceptable spinning properties,

adaptation to rasohanical production and harvesting procedures, and

other qualities. Progress toward the above objectives has resulted

in the develqpment of varieties superior to those previously re

leased by breeders.

This investigation was an attempt to approach one of tiiese

specific objectives, yield potential, from the stanc^oint of the

components of yield in addition to the conponent interrelationships

in a situation where selection pressure has been applied for high

yield and the lint property of high yam strength.

Cotton yield is quantitative in nature. Several traits inter

act to produce the final result. These conponents of yield aze in

fluenced by both genetic and environmental sources of variation.

Hence, yield cannot be changed without changes in the expression of

one or mom components. However, changes in conponents m^ tend to

coTuiterbalance each other with no resulting change in yield. Infer*
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iffafA fin as to the relative contributions and interrelationships of

the basic yield eompoMnts provide the basis for the yield model

concept.

There are three general approaches to the problem of selection

for yield* the empirical, the theoretical or analytical, and the stat

istical approaches. The empirical method involves selection on the

basis of the Judgement of the individual. Criteria for this method

include the general plant appearance, lint percent, and quality

factors. This typo of approach prevails particularly in Fg to

selections.

The theoretical or analytical approach is exenqilified by the

yield model and its components, as proposed by Kerr (11). Infor

mation uhich pertained to plant growth and concomitant development

was required for Kerr's development of this approach.

The statistical approach to the jrotjlem of selection involves

fitting the data obtained in field eaqperlments to the proposed yield

model. This approach also permits an evaluation of the interrelation

ships of the varlovus yield components and an estimate of their re

lative net effect on yield.

The objectives of this study were*

1. To develop yield models for the populations under study,

2. To study the Interrelations of cotton yield cca^onents,

3. To make coaparisons of the relative contribtifcions of yield

coi^ponents to yield.



CHAPTER II

LITERATURE REVIEW

I. YIELD MODEL AND COMPONENTS

The development of a geometry for plant breeding may provide a

valuable tool when used as a means of expressing certain reactions

and conformations, and for ordering and discussing some of the most

complex of relationships. Grafius (6, 7) noted that the assigning

of components must be both biologically and geometrically sound for

the model to be most meaningful. For example, diseases affect yield,

but diesase resistance is not a component of yield. This does not

irean that disease resistance would be ignored, but merely that it

has its own definite niche in the gsometry of plant breeding. He

proposed geometric models for expressing yield and its components

in barley and oats. The geometric forms were rectangular parallele

pipeds, with the total volume representirg yield, and the dimensions

(X), (Y), and (Z) simulating the yield components involved.

Kerr (11) expressed cotton yield and its components in a geometric

model. He equated seed cotton yield with the volume of a rectangular

parallelepiped having dimensions (X), (Y), and (Z) equal to the number

of bolls per unit area, nmber of seeds per boll, and wight of seed

cotton per seed, respectively. Axis (Z) is divided into two fractions:

lint weight per seed (L), and seed weight per seed (S), Thus, lint

yield may be expressed by the rectangular parallelepiped (XYL), with

the major lint yield components being number of bolls per unit area,

number of seeds per boll, and lint weight per seed,

3
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Kerr reported that the components of the boll (YZ) are a unit

package of yield , When maximum yields are sought, there appears to

be an optimum range for each boll conponent \^idi in turn may vary

with environment, cultural conditions, and probably yield level. The

optimum values reached by the different boll components are not only

related to yield, but also to each other through their patterns of

development. The conbination of optimum boll characteristics associ

ated with maximum yields will take place only ii^n germ plasm spann

ing the different optima is present in the population. This will

also occur only when strong selection pressure is placed on lint

yield, with no selection pressure on boll and fiber characteristics,

Grafius and Wiebe (8) conducted an experiment on the expected

genetic gain due to selection on the basis of the geometry of yield

of small grains liiere (W) was the volume of a rectang\ilar parallele

piped with axes (X), (Y), and (Z) equal to the number of heads per

unit area, number of kernels per head, and weight per kernel, respec

tively, All data were expressed in percent of the samnle mean.

Best results were obtained by concentrating on improving one

axis when the expected genetic gain for the otha* two were low, but

if these were high, selection for two or even three axes at one time

might be the best approach,

Neely (17) danonstrated the ability of the cotton plant to

"fill-in," i.e., plants texxl to be more fruitful when adjacent to

skips in a row, regardless of orientation, and thus approach the

bolls per unit area of a plot having a perfect stand.
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He studied the effect on cotton yield of perfect stands versus

skips in stands. Ten 3-row plots, 1;0 inches apart and 2$ feet long

had skips of 0, 2, 3, U, 5, 6, 7, 8, 9, or 10 feet respectively, in

the center row. The 3-y8ar average yield for the series of plots

without skips was 9«75 pounds while the plots with 10-feet skips

yielded 9.53 po\mds.

Elaborate boll counts made on 3-foot segments of all rows showed

that the plants at the ends of the skips, and in the sections of rows

adjacent to the skips yielded considerably more than other plants,

compensating for ^ips up to 10 feet.

In contrast. Cook (3) advocated close plant spacing, with a

population as large as 60,000 plants per acre. He reported that

vegetative branches were suppressed, the bolls were set early and

over a short period of time, and the plants yielded less indivudually

but more per row when grown under close row spacing conditions.

II. INTERRELATIONS OF COTTON LINT YIELD COMPONENTS AND

THEIR REUTIVE CONTRIBlITIOrE

The interrelationships among lint yield, agronomic properties,

and fiber properties are chiefly through the boll and its components

as described by the geometric model suggested by Kerr (11).

El-Sourady (ii) studied the interrelationships between lint

yield and agronomic properties of the fovir national varieties of

the 1966 Regional Cotton Variety Tests (I8), The varieties were

'Paymaster 'Acala l5l7-D,' 'Stoneville 7A,' and 'Coker 201,'

grown at 32 locations. The correlation coefficients between lint
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yield, boll weight, lint percent, seed index, and lint weight per

seed for each variety and for the varieties combined were investi

gated*

£l-Sonrady reported that none of the varieties, individually

or ccanbined, showed any significant relationship between lint yield

and lint percent, seed index or lint weight per seed* Paymaster

5U-B showed a significant positive correlation between lint yield

and boll weight. No association was found between boll weight and

lint percent. However, boll weight had highly significant positive

correlations with seed index aM lint weight per seed. Aoala l5l7-D

and Stoneville 7A showed a significant negative correlation between

lint percent and seed index, whereas the correlations for the other

two varieties were not significant; however, when the four varieties

were combined, lint percent and seed index had a highly significant

positive correlation. Idnt percent showed a highly significant

positive correlation with lint wei^t per seed either for the indi

vidual varieties or when they were coidsined, with the exception of

Acala 1517-D, which did not reach the level of significance. Seed

index was found to have a highly significant positive correlation

with lint weight per seed.

Miletello (13) studied the relationships of fiber properties,

yield, and yield con^jonents among Fj lines of Inland cotton. He

found that the only yield conponent significantly correlated with

yield was nutitoer of bolls per plot. It was a highly significant

positive correlation.
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Foaster and Turcotta (5) studied the relationship between lint

color and agronomic and fiber propertiBS using progenies of an F]|

ejqperimental Pima strain, over a 2«7ear evaluation period. The Pima

strain showed no correlation between yield and lint percent or its

components (seed index and lint index).

Breaux (2) studied the relationship of lint yield and yield

components among F3 and F^^ lines of a 'Wilds' x 'Half and Half

cross. He found highly significant positive correlations between

lint yield with nunber of bolls per plot and lint yield with lint

percent. Seed index showed a highly significant negative associa

tion with lint yield, but revealed a highly significant positive

relationship with lint index, A significant negative correlation

coefficient was obtained between seed index and lint percent.

Idmaye (12) calculated total correlation coefficients for

selected yield con^jonents in three F2 populations of crosses

between Gtossypium hirsutum and G. barbadense. He also reported a

significant negative correlation between seed index and lint per

cent and a highly significant positive correlation between seed

index and lint index.

Al-jibouri, Miller, and Robinson (1) studied the relationship

between selected agronomic and fiber properties, using F3 progenies

traai a cross between 'Enpire-lO' (0. hirsutum) and a high lint

strength but low yielding strain extracted from the tri-species

hybrid involving £. arboreum. G. thurberi and G. hirsutum. These

selected F3 progenies were grown in three replicates in two environ-
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Mnts, A large proportion of the observed phenotypic variance among

progeny means was attributed to genotypic effects. Genotypic corre

lations indicated a positive relationship between lint yield and lint

percentage. A negative genotypic association was found between fiber

strength and both lint yield and lint percentage.

Miller et al. (l6) investigated ten characters in each of three

populations of F|^ and Fj lines of Upland cotton crosses. Lint yield

was highly positively correlated with lint percentage and bolls per

plant and negatively correlated with seed index and weight per boll.

These types of associations were observed in all three populations

studied.

Miller (lU) and Miller and Rawlings (iS) studied correlated

responses to selection for both yield and fiber strength in Upland

cotton. Selection pressure was placed separately on lint yield and

fiber strength. Observations of the behavior of the remaining traits^

which were not subject to selection, were noted. They reported an

increase in lint yield of 29.7^ after three cycles of recurrent sele

ction. Selection response was fotuid to be linear and was predicted

to continue at approximately the same rate of gain for an additional

cycle. As selection increaused yield, simultaneous increases were

noted for lint percent and ntaaber of seedsper boll. Boll sise, fiber

strength and seed size decreased with little change in wsight of lint i

per seed.

By contrast, in a parallel population five cycles of selection

increased fiber strength by 11.35^. As strength was increased, yield

anri lint percentage decreased. Increases weire noted for boll size

and seed index.
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The relationship between yield COTiponents and lint ylald is a

complex association. The assun^tion that some components contribute

more to lint yield than other cojiponents would probably be validj

however9 little literature is available on this subject. Literature

is available in related fields spplicable to this study.

EL-Sourady (ii) studied the different sources of variation

affecting the relative contributions of different cotton fiber pro

perties to yarn strength. He related three general ̂ proaches to

the problem which are as follows* the empirical method, the analy

tical or theoretical approach, and the statistical method. The

third method was chosen as the best tool to use for solving his

problem.

The statistical approach was also selected for this study, using

a program to compute a sequence of multiple linear regression equa

tions in a stepwise manner. Multiple analysis became increasingly

ii^partant since the yield components were interrelated with each

other to the extent that their true relationship with yield could

be masked. Therefore, multiple analysis was used to estimate the

relative not effect of the yield components on yield.



CHAPTER III

MATERIAIS AND METHODS

I. LOCATION AND MATERIALS

The data used in this investigation uere obtained from the

cotton breeding and quality investigations conducted at the Pee Dee

Eaqjerinent Station, Florence, South Carolina for the years 1968 and

1969» This project is a cooperative effcrt of the United States

Department of Agriculture, Agricultural Research Service and the

SoiEth Carolina Agric\iltural Experiment Station. The objective of

research conducted at this station is to develop high yielding

breeding lines or varieties with fiber length, strength, and fine

ness levels that will meet the requirements for modern, autanated

processing and chemical treatments that are now a part of most

fabric finishing processes (9» 10).

The strain evaluation studies (Figure 1) idiich attempt to

establish yield potential and values of fiber properties, are con

ducted in three distinct phasesi The first phase is the primary or

now strains tests. Here in one or more replicated tests of no more

than 30 entries per test, selected F^ progenies and reselections

from the established breeding lines are systematically tested for

the first time. In 1968 and 1969, a test planted on two different

soil types and on two different dates was employed to screen these

new strains. There were 30 entries in the 1968 test including the

varieties Coker 201 and »Coker 103-68' and the strain release Pee

10
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See 216$ iMch ware \iaed as checks. For I969, 25 entries were tested

including the checks Coker 201 and Pee Dee 21^.

In the second phase, one or more advanced strains tests are

used to further evaluate the strains that performed wall In the

primary screening. Normally about one-half of the top yielding

strains In the primary tests are evalxiated In the advanced strains

tests. In 1968, four tests with 25 entries per test, were planted

^proxlmately two weeks apart on two planting sites. These entries

Included the checks Coker 201, Coker I4I3-68 and Pee Dee 2l65. Four

tests with 25 entries per test. Including the checks Coker 201 and

Pee Dee 2165, were planted in 1969#

The third phase of testing Is the Regional Test of PD Strains

conducted at five to seven locations In two or three states. Since

this test Is limited to I6 entries, including the check varieties,

about one-half of the top entries In the secondary test will be eva

luated in the regional test. Therefore, only about one-fourth of the

strains entering the testing program will be tested regionally, as

shown In Figure 1. In I968, 16 entries, including the checks Coker

201, Coker l4l3-68 and Pee Dee 2165, were grown at Florence and

BlackvUle, South Carolina, Ejqperlment and Tlfton, Gecrgla, and

Stonevllle, Mississippi. In I969, 12 entries, including the checks

Coker 201 and Pee Dee 2l65, were grown at Florence (2 tests), Edlsto

and Clemson, South Carolina, and at Experiment, Mldvills and Tlfton,

Georgia. Data from one test at Florence and ths tests grown at

Edlsto and Clemson were not used In this Investigation because of

addltlmal variables of the experimental design.



13

Tha field experimental design was a randomized complete block

design with four, six or eight replications. Howsver, after harvest,

the seed cotton from two, three, or four replications was bulked so

that analyses were based on two composite replications in all tests.

Plot size varied from 12.37 to 27.8li square meters. The measurements

ain< calculations required for obtaining data on seed cotton yield,

boll size, lint percent, and seed index were done at florence. Fur

ther development of these data and the calculations necessary for

development of the other yield components, namely equivalent number

of bolls per square raster, equivalent number of seeds per boll, weight

in grains of seeds per 100 bolls, equivalent weight in grams of seed

cotton per seed, lint yield in grams per square raster, and the weight

in grams of lint per seed, were accoii?)lishad at Knoxville. The IBM

360-65 computer was used extensively for development of these data.

II. YIELD CCMPONENTS STUDIED

The coanponents used in this study are either measured variables

or computed variables. These components arei

Seed cotton yield in grams per square me ten The weight in

grams of seed cotton divided by the area in square meters of the

experimental unit.

Boll sizet The average weight in grams per boll of seed cotton.

Tf^"t fraction! The weight in grams of lint ginned from a sample

of seed cotton, divided by the weight of the seed cotton in grams.

Lint percent: Lint fraction multiplied by 100.

Seed index: The weight in grams of 100 seeds, after ginning.
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Equivalent number of bolls per square metert The seed ootton

yield in grams per square meter, divided by the boll size in grams.

Weight in grams of seeds per 100 bollsi The boll size multi

plied by 100 times the quantity, 1.0 minus the lint fraction.

Equivalent nxmfcer of seeds per bollt The seed weight in grams

per 100 bolls, divided by the seed index in grams.

Equivalent weight in grams of seed cotton per seedi The boll

size divided by nranber of seeds per boll.

Tjjwt yield In grams per square meter t The seed cotton yield

in grams per square mster, multiplied by the lint fraction.

Vfeight in grams of lint per eeedi The equivalent wight of seed

cotton per seed multiplied by the lint fraction.

Ill, YIELD MODEL

A gain in peri^ctive of the components of yield is obtained by

adapting the gecnetric model of cotton yield and its coi^onents as

proposed by Kerr (11), Figure 2. The volume of the rectangular
I

parallelepiped is equated with yield. Dimensions (X), (I), and (Z)

are equal to the equivalent number of bolls per square meter, equi

valent nuniber of seeds per boll, and the weight of seed cotton per

seed in grams. Axis (Z) is divided into two fractionsi weight of

lint per seed (L), and seed weight per seed (S). Seed cotton yield

is represented by (XTZ)| lint yield by (m)j seed yield by (XYS)

and boll weight by (YZ).
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V?
A

K

z(scs)

(bm2;

Figure 2, Geometric model showing relation of cotton
yield to the various yield components.

X - BOLLS PER UNIT AREA (BM^)

T - SEEDS JER BOLL (SB)

Z - SEED COTTON PER SEED (SOS)

L - LINT PER SEED

S - SEED WEIGHT PER SEED

XYZ - SEED COTTON IIEU)

m - LINT YIELD

YZ - BOLL WEIGHT
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Breeders and producers are primarily concerned wi-tti lint yield

(XIL). This investigation involved the development of yield models

and their respective cmiponents for the populations under study*

Coker 201 vas used as a check variety for all tests grown in

both 1968 and 1969# This variety is among the highest yielding

coBimercial varieties grom in the test area* The experimental strain

entries and additional check entries should be cooparsd with the

leading varieties available. Therefore, for the piarpose of coiq)ar-

ing different genotypes, each yield ccn^^onsnt was compared to, and

adjusted on, the basis of the corresponding value for Coker 201*

The mean values fpr the yield c(^onsnts of Coker 201 were used as

a base. The different genotypes then were expressed as a percent

of the Coker 201 base.

Further equations for minimizing the environmental effects were

accoB^ished by conpairing the mean values for the yield co]q)onents

of Coker 201 for an environment with the previoutfLy mentioned base*

This permits conparison across the different environments involved

in this study*

IV. STATISTICAL ANALYSES

In this study, the three strain evaluation teats conducted in

1968 and 1969, were analyzed individually and collectively. For each

test, the data means for each component ware used to calculate sinple

correlation coefficients for character pairs. In addition, the corre

lation coefficients were calculated utilizing the means of the tests

for each year and over both years*
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Th« ▼ariations are expected to show both environmental and geno

type X environment interaction within each test. By combining the

different tests within years and over years, additional genetic aiKl

environmental variations are added to the measurements.

The mathematical model for the analysis is

'ijkl * •ijkl
Where is the observation on the i"*"^ variety in the 1^^ repli
cate at the location in the year) u is a coranon mean of all

varieties over an replicates, locations, and years, v^ is a measure

of the average genotypic effect of the i*^ variety, y^ is the average
effect of the year, l^^ is the average effect of the location)

(yl)j]£ is the average interaction of the year with the k*^ loca
tion) and the other interactions have the appropriate meaning desig

nated by the corresponding subscripts. In these eaqperiraents, repli

cates, years and locations are considered random variables and varieties

are fixed variables. Tests of significance of mean squares due to

various sources of variation were made. The forms of analysis of

variance and the expected mean square composition for within a year

and combined years, are shown in Tables 1 and 2, respectively*

Also, the data from these tests were used individually and coll

ectively in multiple regression analyses to predict lint yield from

yield components, Ihe nine yield conponents were used in prediction

equations to measure their relative contributions to lint yield and

their order of importance. This goal was achieved by using the BMD02R,
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Table 1, The form of analysis of variance for 1968 or I969 tests

Source of Variation

Degrees
of

Freedom

Mean^
Square

Ilean Square
Ebqpeotation

Reps, in Iocs. p(r-l)

Locations (p-1) P + ro^yp ♦ rv<y^p
Varieties (▼-1) V + r<T^yp + rpO^y
Var. X loc. (v-l)(p-l) VP 0^.
Error p(v-l)(r-l) E

2
o^e

V, VP, and £ are the values of the appropriate mean squares,
and r, p, and v are the numbers of replicates, locations, and varie*
ties, respectively.
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Tabl« 2. The form of analysis of variance fca* the years canbined

Degrees
of Mean* Mean Square

Source of Variation Freedom Square Expectation

Tears y-1

Locations p-1

Locs. X yrs. (p-l)(y-l)

Reps, in Iocs,
and yrs. py(r-l)

Varieties (v-1) V
2 2 2
o-e

2 _J+ rpff ̂  ♦ rpyff ̂

Var. X yrs. (v-l)(y-l) VI
2 2 2

«^e *«'vpy*'^vy
Vffl?. X loos.

X yrs. (v-l)(p-l)(y-l) VPT
2 2

cr ̂  * r<r
e vpy

Error py(r-l)(v-l) E
2
o^e

•V, VT, VP, VPT, and E are the values of the appropriate mean
squares, and r, p, y, and v are the numbers of replicates, locations,
ysars, and varieties, respectively.
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(revised June 26, I969), stepvise regression program of the Health

Sciences Cogqputing Facilityi University of California at Los Angeles.

This program computes a sequence of multiple linear regression equa

tions in a stepwise manner. One variable is added to the regression

equation at each step. The variable added is the one uhich makes the

greatest reduction in the error sum of squares. Equivalently, it is

also the variable idiich has the highest partial correlation vLth the

dependent variable on the variables which have already been added}

and equivalently, it is the variable which would have the highest F

values if added. Furthermore, variables can be farced into the re

gression equation and automatically removed when their F values be

come too low.



CHAPTER IV

RESULTS AND DISCUSSION

I, YIELD MODEL AND COMPONENTS

The only pathway for cottcm yield improvement is through the

secursnce of a positive change in all factors influencing yield.

These factors may includet improved production practices, develop

ment of varieties with superior yield potential, and better land

selection. This investigation was an attempt to approach one of

these factors, yield potential, from the standpoint of the con?)0-

nents of yield in addition to the coj^onent interrelationships.

Insight was gained by using a gefflsetric model of cotton yield

and its components. This was accoaiplished by equating the volume of

a rectangular parallelepiped with yield. Axes (X), (T), and (Z) re

present the eqxiivalent number of bolls per square meter, the equiva

lent number of seeds per boll, and the weight of seed cotton per

seed, respectively. Axis (Z) was further divided into two fractions i

weight of lint per seed (L) and seed weight per seed (S), Seed

cotton yield was represented by (XYZ) and lint yield by (XXL)*

The yield model was used in this study to oonpare the effects

of the magnitude of the various components on yield of selected

genotypes. The four genotypes chosen ware Coker 201, Pee Dee 2l65,

PD ii38l-262, and FD U381-26U. All were entries in the advanced

strains test in 1968, and the regional PD strains test in I969.

These tests were part of the cotton breeding and quality investigations

program of the Pee Dee Ejqperiment Station, Florence, South Carolina.

21
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Coker 201 and Pee Dee 2165 were used as checks in the breeding

program. Coker 201 was one of the highest yielding commercial yar-

leties growi in the test area. Pee Dee 2165 was released by the Pee

Dee Statical in 1965, as a non-commercial breeding line. This line

has been widely accepted as parent material in breeding programs

throughout the cotton belt, due primarily to possession of high lint

quality,

PD U361-262 and PD ]|38l-261; are reselections from Pee Dee ii38l,

a non-commercial breeding line released by the Pee Dee Station in

1968. This line has high yield potential and acceptable fiber and

spinning properties. These ttoj genotypes were chosen from a groi:?)

of Pee Dee U3SI reselections on the basis of their relative yield

levels, and are not necessarily the reseleotion having the highest

or lowest yield.

The mean values for the yield con^onents of Coker 201 grown

at all locations over both years, mre used as a base for the yield

model. The different genotypes vere then expressed as a percentage

of the Coker 201 base. In order to compare the different genotypes,

each yield component was compared to, and adjusted on, the basis of

the corresponding valtie for Coker 201.

Further equations fcr minimizing the environmental effects wsre

accomplished by comparing the mean values for C^cer 201 for an envir

onment with the previously mentioned base. This permits comparison

across the different environments involved inihis study.

Four replicated advanced strains tests were tested in 1966, at

Florence, South Carolina. There were also four regional PD tests in
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1969, tested at Flcrence, South Carolina and Experiment, Hidville,

and Tifton, Georgia, The four selected genotypes were common to all

tests.

The mean yield component values of the coni>ined tests are pre

sented in Table 3« These values are for each genotype within each

year and combined over years. Table ii shows the mean yield compo

nent values of the selected genotypes expressed as percentages of

the Coker 201 base,

• Figure 3 presents the yield model and its con^xjnents for the

Coker 201 combined experiment means, expressed as 100^, Express

ion of yield components on a percentage scale permitted compari

sons among selected genotypes.

Figure U illustrates the yield model and its components of Pee

Dee 2165 in I968, Both seed cotton and lint yidLd are only 83^ of

the correlanding values of Coker 201, The coiqjonant showing the

greatest departure was the number of bolls per square aieter. The

valm for this axis (X) was only 8256 of the base. Seeds per boll,

seed cotton per seed, and weight of lint per seed were 9^%, 107^

and 10756, respectively.

The yield model and its components of Pee Dee 2165 grown in

1969, are presented in Figure 5. Seed cotton yield was 8836 and lint

yield 8756 of the base valties. Again, as was the case in I968, the

number of bolls per square meter (X axis), was the component riiowing

the greatest deviation from the base. This valxie was 8835, Ihe value

for the number of seeds per boll was 915^, weight of seed cotton per

seed 110^, and the lint weight per seed 1093^,
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z(scs)
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Figure 3. Coker 201 combined experiment means
expressed as 100 percent.
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XYL
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LINT

SEED
A

40 SO

Z(SCS)

Figiire U* Pee Dee 2l65 (1968 mean) per
cent of Coker 201.

m « .82 X .95 X 1.07 « .83

m, » .82 X .95 X 1.07 " .83
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LINT

SEED

A

40

z (scs)

X (bm^)
FigTire 5» Pee Dee 2l65 (I969 mean) per

cent of Coker 201.

XYZ - .88 X .91 X 1.10 = .88

m - .88 X .91 X 1.09 - .87
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Figur# 6 shows the ctxnbined I968-I969 yield model and mean com

ponent values of Pee Dee 2l65« This model reiterates the effect of

the magnitude of the nunfcer of bolls per square meter on yield. This

was reflected in the yield reduction of seed cotton and lint. These

values were 86$ and 85$, respectively. Another component which in

fluenced the reduction in yield, was the 93$ value for the nuntoar of

seeds per boll. Seed cotton per seed had a value of 109$ and the

lint weight per seed value was 108$, showing a substantial increase

over the Coker 201 base.

The model of PD U381-262 for the I968 test, is shown in Figtre

7, This Hw* was one of the highest yielding reselections from Pee

Dee l»38l. The seed cotton yield value was 119$ and the lint yield

105$, >fcen compared to the base. Bolls per square metw- had a value

of 112$ and reeds per boll 101$, whereas the seed cotton per seed

and lint per seed values were lower than the base, having values of

97$ and 93$, respectively.

Figure 8 ccmtains the yield box and components of PD U381-262,

for the 1969 test. Seed cotton yield was 10ii$ and lint yield 102$

of the base values. The bolls per square meter value was 105$. The

other two axes (T and Z), of the geometric model that equates the

volume with yield, showed reversals when compared to the I968 test

values. The seeds per boll were 103$ and the seed cotton per seed

102$, as compared to the base.

Figure 9 presents the combined I968-I969 model and the mean

yield component values of PD U381-262, This model «.80 reflects the

inqjortanoe of the bolls pw unit area on yield. This axis (X), had
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IL

J-iNfl

SEED

^ A

60

z (scs)

X(BM^)
Figure 6, Pee Dee 2l6$ (I968-I969 mean)

percent of Coker 201.

XYZ - .85 X .93 X 1.09 - .86

XYL - .85 X .93 X 1.08 » .85
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LINT

SEED
a ̂

z (scs)

20 40 60 80 100

Figiire 7. PD U381-262 (1968 mean) percent of Coker
201.

XIZ - 1.12 X 1.01 X .97 - 1.10

XYL - 1.12 X 1.01 X .93 - 1.05
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z(scs)

40 60 10

x(bm2)
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Figxire 8, PD I438I-262 (I969 mean) percent of
Coker 201.

XTZ - 1,05 X .97 X 1.02 - I.OU

XYL - 1.05 X .97 X 1.00 « 1.02
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LINT
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z (scs)

2 0 40 60 80 1 00

X(bm2)

Figure 9, FD U381-262 (I968-I969 mean) percent of
Coker 201,

XYZ - 1,09 X .99 X .99 - 1.07

XYL - 1.09 X ,99 X .96 - l.OU
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a valu# of 109Jt, while the other two axes, seeds per boll (T) and

seed cotton per seed (Z), had relatively the sans values as the Coker

201 base. Lint weight per seed was IOI4J6 and the two yield variables

was 107/S and lOlijS of the base, respectively.

Figure 10 shows the yield box and components of PD U381-26U for

1968. This genotype was among the lowest yielding reselections from

Pee Dee 1j381. The bolls per square meter were 103^ of the base.

Lint weight per seed was 9556 of the Coker 201 corresponding value

and was the contributing congionent for the reduced lint yield, which

was 96% of the base. All other components approximated the base

valiies.

Figure 11 illustrates the ge cane trie model and its components

of PD 1i381-26U grown in I969. The component value of interest in

this model was the 9$% value, based on Coker 201 for the nuaber of

seeds per boll (T) and the ultimate effect on yield. This coii?)onent

was the main contributor to the 93% value, compared to the base, for

lint yield per square meter. The other components were about equal

to the similar values of Coker 201.

Figure 12 presents the yield model and its components for PD

U38I-26U for 1968-1969. Component values were of relatively the

same magnitude as the base values. Exceptions were the 9^% value

for seeds per boll, a 9656 value for lint per seed, and the 9li^ value

for lint yield, based on Coker 201. This model illustrates the imp

ortance of the nuuber of seeds per boll (T) and (Z) seed cotton per

seed in cases where the bolls per unit area (X) aredJout equal to

the check.
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LINT

SEED
hv:

^ A

go 100

z(scs)

Figure 10. ED U381-26U (1968 mean) percent of
Coker 201,

XYZ - 1.03 X .98 X .98 - .99

m - 1.03 X .98 X .95 - .96
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Figure II. PD U38l-26i|. (I969 mean) percent of
Coker 201.

lYZ - 1,01 X .95 X 1.01 - .97

TIL - 1.01 X .95 X .97 - .93
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Figure 12. PD U38l-26i; (I968-I969 mean) percent
of Coker 201.

ITZ - 1.02 X .96 X 1.00 » .98

XIL - 1.02 X .96 X .96 - .9U
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These data indicated the importance of the nuitber of bolls per

unit area and the resulting influence on yield. The genotype with

the fewest number of equivalent bolls per square meter was Pee Dee

2l65» grown in I968. This genotype also had the lowest lint yield.

By contrast, PD U381-262 in I968, had the highest equivalent number

of bolls per square meter and also produced the highest lint yield

of all genotypes inclvded in the investigation.

The number of seeds per boll (Y) and seed cotton per seed (Z)

were of great influence when the bolls per unit area were about

equal to the Coker 201 base. This was illustrated with the PD

U38I-26U combinad years model. Influence of lint ireight per seed

was also shown in this model.

This study revealed that the (X) axis should not be ignored

when breeders apply selection pressure. Usually, most selection

pressure is applied to the (Y) and (Z) axes, the product of which

is boll sise (YZ). Further selection is made on the (Z) axis when

lint fraction and seed index are considered. These three components

are measured in a boll sample. These data indicate that a genotype

could possess the (Y) and (Z) ccwponents to the degree of accept

ability from the breeder's point of view, and still be low in yield

if the state of prolificacy is such that the bolls per unit area is

the limiting yield co^onent.

In brief summation of the yield models and their components

for the genotypes studied, these data revealed the isportancs of

the (X) axis and also the influence of the (Y) and (Z) axes, from

the standpoint of the contributions made to yield. Moreover, these
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data indicated that the primary gain in yield improvement would be

made by exerting selection press'ure on the nunber of bolls per unit

area (X axis).

Concurrent selection pressure should also be placed on the

number of seeds per boll (T axis) and the weight of seed cotton per

seed (Z axis), in order to maintain the con^onents of boll size and

lint fraction at levels similar to those of leading commercial var

ieties grown in the ecological area.

Breeders have been successful in selecting for the number of

seeds per boll (T axis) and seed cottraa per seed (Z axis), however,

difficulties have been encountered in selecting for bolls per unit

area (X axis). The m^itude of this component appears to be pri

marily a function of the environmental effects.

II. INTERREUTIONS OF HELD GCMPONENTS

The continuing endeavor to improve cotton yield is enhanced

when insight is gained about the interrelations of the components

involved. Cotton breeders are aware of the presence of either

favorable or unfavorable associations among the major yield com

ponents measured in a breeding program. The type and magnitude of

these aesociations depend primarily on the coi^onents taken into

consideration, the environmental effect and the genetic composition

of the population under investigation.

The developmental pattern of a specific con^nent which might

enhance or s^press the eaqpression of another ccraponent could be
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•3q>lained on th« basis of genetic linkage, epistasis, or pleiotropy,

as reported by Kerr (11) and Miletello (13)* In addition, the assoc

iation bettjoen a given pair of characters might stem from their phy

sical dependency on each other, i.e., part or all of their components

being partially or coas?)letely similar, as proposed by El-Sourady (i*)»

Fnrthermore, the association between a pair of components might be a

mathematical relationship if one of the components was used in calc

ulating the other conponent.

The role of genetics on the expression of the major yield com

ponents and the association between them has been demonstrated in

previous investigations* In many cases, the studies have involved

small, segregating populations.

One of the most common methods of expressing the association

between two con^jonents is by the correlation coefficient* The corr

elation coefficient can be of two typesi One in idiich the variables

vary together in the same direction, idiich would be considered a

positive association* The other type would be in a situation in

which the variables vary together in opposite direction and would be

considered a negative association. Numerically, its values range

from +1*0, which indicates a perfect positive association, to -1*0,

which indicates a perfect negative relationship*

This investigation attempted to discern general cranponent re

lationships from the standpoint of large populations that had under

gone primaiy genetic segregation, and had been grown in several env

ironments* This approach allowed an estimate of the total variation

effect on the interrelationships among the various yield con^jonants*
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Bata from 600 aan^les collected across 13 locations in 1968,

Here used to calculate simple correlation coefficients for con^nent

pairs* A similar analysis was acconplished on the 19^9 tests, in

volving U96 sai^les collected across 12 locations* In addition, a

combined ysars analysis was done in an attempt to compare the within

years results with those obtained liien additional component variat

ions were introduced* This combined analysis involved a total of

1096 samples collected across 25 environments*

The yield coiiq}onsnts studied in the previously discussed yi^d

were used in the conrelation analyses* The correlation coef

ficients among the yield coiqjonents, for the 1968, 1969# and com

bined years tests, are given in Table 5*

The equivalent nuniaer of bolls per square meter gwierally

showed a highly significant negative correlation with the othar com

ponents, with the exception of lint yield per square meter and lint

percent* There was no significant relationship between some of the

coiq>ODent paiirs in the within years analyses| however, in the com

bined years analysis these component pairs showed mgative associ

ations in each case* The equivalent nunber of bolls per square

meter showed a highly significant positive correlation with lint

yield per square meter and with lint percent* The coabired years

correlation coefficient between the equivalent number of bolls per

sqtiare meter and lint yield was very high *95* This relationship

agrees with the results reported by Miletello (13)*
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Tho eqxiivalent ninriaer of seeds per boll was gei»rally negati

vely correlated with the other yield conqponents, with the exception

of boll size and lint yield. The number of seeds per boll and boll

size had a highly significant positive correlation coefficient in

all analyses. Such a relationship would be expected since the num

ber of seeds per boll is one of the major components of boll size.

The equivalent nuii4>er of seeds per boll and lint yield showed no

association in the I969 and combined years analyses, however, there

was a highly significant positive association in the I968 analysis.

The equivalent weight in grams of seed cotton per seed and its

two fractions, naimely weight of lint per seed and seed index, showed

a highly significant positive relati<mship, as would be esqpected.

The equivalent weight of seed cotton per seed and boll size also

had a highly significant positive carrelation coefficient. Again,

this should be the case since seed cotton per seed is another major

conqponent of boll size. There was no significant association be

tween the equivalent weight of seed cotton per seed and lint yield

in 1968 or 1969, but the combined years axialysis indicated a highly

significant negative relationship. The equivalent weight of seed

cotton per seed and lint percent had no significant association in

1969 or in the combined analysis, however, the association was

positive and highly significant in the 1968 analysis.

The weight in grams of lint per seed showed a highly signi

ficant positive association with both seed index and lint percent.
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TImm wsults were in agreement with those reported by El-Sourady

(U) and Feaater and Tureotte (5)* Weight in grams of lint per seed

showed a highly significant positive relationship with lint yield

per sqiiare meter in each of the within years analyses* However^ in

the combined years analysis, there was no significant association*

El-Sonrady (U) reported no significant relationship between these

oog^ponents* Lint weight per seed and boll size were found to be

highly significantly related, as would be expected since lint weight

per seed is one of the oonponents of boll sise*

In general, seed index had a highly significant negative cor

relation with both lint yield and lint percent. This relationship

generally agrees with results found by other investigators* Seed

index and boll size indicated a highly significant positive associ

ation* Seed index is a major component of lint percent and there

fore this relationship would be expected*

Lint yield per square meter and lint percent showed a highly

significant positive eorrelatim* These resilts are in general

agreement with those reported by Killer (lh)t Miller and Ratdlngs

(15), and Al-Jibouri et al* (1)* However, contradictory results

were reported by Feaster and Tiarcotte (3) and El-Sourady (U)*

These investigators found no significant relationship between yield

and lint percent. Lint yield and boll size had a highly significant

positive relationship. These results are again contradictory to

those reported by El-Sourady (U)j however, these results are in agree

ment with those reported by Al-Jibouri (1) and Miller (lU).



Boll 8l2ss and lint percent were associated in the combined Tears

analysis, having a highly significant negative correlation. However,

no significant relationship was found in either of the within years

analyses.

Cause and effect relationships were generally involved between

many of the component pairs. These data indicated that in oi*der to

discuss general yield con^onent relationships in material that has

undergone genetic segregation, a large population inclvding several

environments is required. The correlation analyses in this investi

gation dealt with data from genotypes varying in degree of hetero-

gosity ft>cet populations to eomparativsly stable released varieties.

These data further indicated that in studies of this nature, the

population universe and its sub-sets must be (tefined carefully. The

con^inations of the sub-sets may influence conclusions that are drawn

concerning the universe) i.e., data from I968, 196?, or the combined

years analyses idien considered as the universe, may lead to different

conclusions about the same eon^^onsnt relationships.

Finally, interpretation and applic ation of the se data must be

approached cautiously. Kerr (11) pointed out that, of the yield

components usually maasured in a breeding program, namely seed

cotton yield, boll size, seed index, and lint percent, only the

seed cotton yield component is based on the total plant product

ion. Boll size is commonly determined on a sample of mature bolls

from the bottom or central part of the plant. In addition, bolls

are selected that are free frran structural imperfections and insect



U7

punctures. The saae bias exists in neasuring seed index and lint

percent, Kerr (11). These biases introd\x5ed bj sampling are pro

bably of siaiilar magnitude and direction for all breeding material

in a program) however, the breeder must be aware of these effects

idien attempting to establish the yield cosqponent intezrelationships.

III. REUTI7E CONTRIBUTIONS (F YIELD

COMP(»«ENTS TO COTTON YIELD

The relationships aaK>ng cotton yield and its coiq)ODent8 are

complex. The ccmponents are influenced by both genetic and ernriro-

mental sources of variation and Aso by the interaction between the

two sources. In their selection criteria for yield, breeders plaos

more importance on certain coiqponents than others, with the degree

of importance varying among breeders.

This study, based on large populations grown in several enviro-

ments, was an attempt to dsterraine the relative contributions of

the components to lint yield, and to rank them in their order of

inportanoe. The empirical, the theoretical or analytical, and the

statistical approaches, were previously mentionsd in this investi

gation as the tluree general approaches to the problem of selection

for yield. ,

The statistical approach used in this study permitted an esti

mate of the net effect of the yield cojnponents on yield. A sequence

of multiple linear regression equations were computed in a stepwise

manner. Multiple analysis becams increasingly important since the
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yield conponents were interrelated to the extent that their trne

relationship *ith yield covQ.d be maslmd*

The data obtained fcr each yield conroonent from the I968 and

1969 tests, were used collectively for this study. A stepwise

regression analysis was dox» on the I968 combined tests and a similar

analysis was accomplished on the 19^9 coinbined tests. These analyses

were used to demonstrate the genetic, environmental and the genetic-

environmental interaction sources of variation on the contributions

of the various yield ccm^Hsnents to lint yield. In addition, these

results were compared with those obtained from a stepwise regression

analysis performed on the I968 and 1969 tests cootoined across years.

In this conbined analysis, both locations and years were considered

to be coi^poi»nts of environment. This analysis provided additional

environments snd greater variability, although the sources of varia

tion were the same as those of the within years analyses.

The yield components studied in the previously discussed yield

model were used in the stepwise regression snalyses. For the ana

lyses, lint yield in grams per square meter (HL) was considered as

the dependent variable. Independent variables werei equivalent

n\imber of bolls per square meteri eqxiivalent number of seeds per

boll) equivalent weight in grams of seed cotton per seed) boll siae)

seed index) wei^t of lint in grams per seed) lint percent) and seed

weight in grams per 100 bolls.

The relative contributions of eight yield ooisponents to lint

yield for the I968 conbined tests are presented in Table 6. These

results indicated that insofar as ths yield conponents used were
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concerned, 9956 of the total variation in lint yield coTJld be related

linearly to variations in the yield components. The equivalent

number of bolls per square meter was found to be the most important

single lint yield ccaponent, accounting for 8156 of the total lint

yield variation.

The relative inportance of the yidLd components in 1968 could

be placed in the fcllowing descending orders equivalent number of

bolls per square meter, boll size, and seed wei^ in grams of 100

bolls. The remainder of the components, namely lint percent, the

equivalent nunfcer of seeds per boll, seed index, and weight of lint

per seed, increased the multiple correlation coefficient between

yield conponents and lint yield only .0002 when incorporated into

the equation. The equivalent weight in grams of seed cotton per

seed did not enter in the equation because the F-level was insuf

ficient for further ccoputations.

The relative contributions of the yield components to lint

yield for the 1969 combined tests are given in Table 7. As was

the case with the 1968 analyeis, 9956 of the total variation could

be related to variations in the yield components. Tha equivalent

number of bolls per square meter was again the most important yield

component to contribute to lint yield, accounting for 91^ of the

total lint yield variation. This compares with a 8156 value for the

corresponding component for the 1968 tests. Boll size and seed

weight per 100 bolls made contributions of 6 and 2$, respectively,

to the total lint yield variation for the 1969 tests. Ths corres-
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ponding valnes of these two components for the 1966 tests were l5

and \K%t respectively.

The order of iii9>ortance of the yield componsnts for the I969

tests was the same as the 1968 data indicated. The ccnponents

making significant contributions to lint yield in descending order

of Importance weret the equivalent nuniser of bolls per meter, boU

size, and the seed weight of 100 bolls. The remaining five yield

components increased the multiple correlation coefficient only .OOOU.

As was the case in the I968 analysis, and for the sans reason, the

equivalent weight of seed cotton per seed did not enter in the equa

tion.

Table 8 shows the relative contributions of eight yield compo

nents to lint yield for the I968-I969 combined tests. This combined

years analysis again indicated that insofar as the yield components

utilized in the analysis were concerned, 99^ of the total variation

in lint yield could be related linearly to variation in the yield

cojjqjonents. The yield component contributions conqpared in magnitude

to those of the I969 tests, with respect to the variation in lint

yield "Uiat could bo attributed to the various yield conqjonents.

Again, the equivalent weight of seed cotton per seed did not enter

in the equation in the combined years analysis.

Seed index had a highly significant F-value for entering the

equation in each of the analysesj however, its contribution was of

minor importance in the multiple correlation coefficient. This sig

nificant F-value occurred only after the seed wei^t in grams per 100

bolls and the number of seeds per boll were hdd constant through
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the jjartial correlations. Less than .02^ of the total lint yield

yariation waa accounted for by the seed index component.

These data reiterate the great effect of the number of bolls

per unit area (X axis) on yield. Of the total lint yield variation,

8l to 91$S could be attributed to thie single component. Boll size

(TZ axes) had tha next greatest effect, contributing 6 to li4$ to

the total lint yield variation. Seed weight in grams per 100 bolls

was third, contributing only 2 to IS* The remaining components,

namely lint percent; the equivalent nunber of seeds per bollj seed

index; and weight of lint per seed, increased the multiple correl

ation only .0002 to .OOOU in those analyses. The equivalent weight

of seed cotton per seed did not enter in either equation due to an

insufficient F-level.

The additional variation provided in the contoined years analy

sis had little influence on the total variation in lint yield that

could be linearly related to the variation in the yield components

used in these analyses. Both the within year and combined years

analyses indicated the total multiple correlation coefficient be

tween lint yield and the yield components to be an unusually

high .99.



CHAPTFH V

SUMf'IARY AND CONCLUSIONS

A atudy was conducted to develop yield models and their com

ponents for selected cotton genotypes. Additional studies were

carried out to determine the interrelations of cotton yield coiq>-

onents and their relative contributions to yield.

The geometric model of cotton yield was represented by the

volume of a rectangular parallelepiped. Axes (X), (T), and (Z)

represented the equivalent number of bolls per sqiiare meter^ the

equivalent number of seeds per boll| and the weight of seed cotton

per seed, respectively. Axis (Z) was further divided into two

fractions! weight of lint per seed (L) and seed weight per seed

(S), Seed cotton yisld was represented by (rK) and lint yield

by (XYL).

The yield model was used to coii?)are the effects of the mag

nitude of the yield conponents on yield of genotypes selected

ftom the cotton breeding and quality investigations program. Pee

Dee Experiment Station, Florence, South Carolina, The four geno

types chosen wore Coker 201, Pee Dee 2165, I® 1)361-262, and PD

U38l-261i, All genotypes were entries in the advanced strains test

in 1968, and the PD strains test in 1969. The I968 teats were

grown at Florence, South Carolina and the I969 tests were conducted

at Florence, South Carolina and Experiment, Midville, and Tifton,

Georgia,

55
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The mean values for the yield eai^nents of Cdcer 201 grom

at all locations over both years, were used as a base for the yield

model. The different genotjrpes were expressed as a percentage of

the base. Further equations for minimizing the environmental effects

were acconqplished by comparing the mean values for Cdcer 201 for an

environment with the previously mentioned base. This permitted com

parison across the different environmants involved in this study.

Data collected for the yield coii?>onents in each test entry

across 13 locations in I968, 12 locations in I969, and 25 locations

in 1968-1969 cousins d, were used to calculate simple correlation

coefficients between conq^onents. These analyses permitted compari

sons of the within years results with those obtained idien additional

component variations were introduced.

Further, a multiple regression analysis was used to determine

the relative contributions of the components to lint yield, and to

rank them in their order of importance. The data obtained for

each yield conponent from the 1968 and I969 tests, were used coll

ectively for this study. These analyses were used to demonstrate

the genetic, environmental and the genetic-environmental interaction

sources of variation on the contribution of the yield components to

lint yield. In addition, these results were ccmpared with those

obtained from an analysis performed on the 1968 and I969 tests com

bined over years. In this combined analysis, both locations and

years were considered to be components of environments. This analysis

provided additional environments and additional variability, although
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the sources of yarlatlon were the sane as those of the within jrears

analyses.

The results led to the following conclusions pertaining to the

populations studied!

1. The primary gain in yield improyenent would be made by ex

erting selection pressure on the number of bolls per unit area (X

axis).

2. Concurrent selection pressure should also be placed on the

number of seeds per boll (T axis) and the weight of seed cotton per

seed (Z axis) in order to maintain the components of boll sise and

lint fraction at acceptable levels.

3. Correlation studies indicated that cause and effect re

lationship were generally involved between many of the component

pairs.

U. In attempting to discern general yield conponent relation

ships in material that has undergone genetic segregation as was

done in tlM present study, a large population Including several

environments is probably required. Resvilts reported in the litera

ture were erratic or contradictory when smaller different ger»tic

populations were investigated.

5. In correlation studies, the population universe and its

sub-sets must be carefully defined. Different populations may lead

to different conclusions about the same componsnt relation^ips.

6. Of the total lint yield variation, 81 to 91^ could be

attributed to the number of bolls per unit area (X axis).
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7* Boll size (IZ axes) had the next greatest effect on lint

yield contributing 6 to lU$ to the total lint yield variation.

8, Seed weight in grains per 100 bolls contributed only 2 to

to the total lint yield variation.

9. The remaining components, namely lint percent, the equiva

lent number of seeds per boll, seed index, and the might of lint

per seed, increased the multiple correlation only .0002 to .OOOU in

these analyses.

10. The equivalent weight of seed cotton per seed did not enter

in either equation due to an insufficient F-level fcr inclusion in

the prediction equations.

11. In the combined analyses, the total explainable variation

in lint yield was the same as that found for either within years

analysis. The total multiple correlation coefficient was .99 in

all cases.
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