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ABSTRACT

Studies were carried out to investigate the node
of gene action governing the inheritance of geedcotton
yield, lint yield, lint percent, nean fiber |ength
and fiber fineness wthin six intervarietal crosses
of Upland cotton. Polygenic inheritance for these
characters was indicated by uninodality in the F,
distribution in nost of the crosses for the traits
studied. There were also apparent indications of the
presence of conplenmentary effects of genes for all these
traits except lint yield as shown by skewness of sone

of the F, distribution.

The fit nethod of conparing the average of
different generations wth a predicted average cal cul ated
fromparental and F; neans was used to determ ne gene
action in the inheritance. Results showed that this
net hod was not sufficiently discrimnatory as a neans
of studying the node of gene action with respect to the
traits evaluated using the available data. However
fromvi sual observation of the F, distribution, heterosis
pattern and heritability estimates, additive gene effects
appear to be relatively nore inportant than non-additive
effects in the inheritance of seedcotton yield, lint
yield, lint percent and nean fiber length while
dom nance gene effects seemto be nore inportant than
additive effects in the inheritance of fiber fineness
There is also an indication of over-domnance at the
coarse level for this character in three out of the

Si X crosses eval uat ed.
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CHAPTER I

INTRODUCTION

The cotton production industry in Nigeric is centred
arcund three main production zones, the Northern,
Eastern and Southern zones. The northern zone comprises
Kano, Sokoto, Kaduna States and also the northern fringes
of Niger and Plateau States, producing about 60 to 6%
percent of the total output. The eastern zone includes
Borno, Bauchi and Gongola states and accounts for about
30 to 35 percent of the total production. The southern
zone comprises of Benue, Kwarn and the southern portions
of Niger states and produces less that 5 percent of the
total output, A negligible proportion is grown in Oyo

state.

The present commercial varieties derived from

American Allen (Cossypium hirsutum L.) through vigorous

straight selection include the high yielding Samaru 71
grown in the northern and southern zoneé and the Samaru 72
{with longer staple length) grown in the eastern zone.
Samaru 72 1s now being gradually replaced by an improved
version, Samaru 77 in the eastern zone, Several other
introduced wvarieties have been compared with Samaru

Allen in replicated trials in Nigeria over the years

but none has been found to be superior to it. However,

as has been rightly noted by Tabrah (1970), there is

no variety of cotton with a combination of all the

desirable traits., Also some varleties are inherently
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better than others in one or more traits. The task of
the cotton breeder therefore is to strive to combine

more of the acceptable traits into new varieties., The
more promising introductions among which are the Acala
SJd1, Stripper, Deltapine and Coker varieties used in

this sfudy have been used as parents in crossing programs

to form abréader  genetic base for further improvement,

_=;'j' The major research efforts of the Institute for
Agricultural Research (I,A.R.) has been geared towards
solving problems of low yields, quality and susceptibility
to diseases and insect pests. With the increased and
increasing demand for cotton to satisfy the expanding
textile mills and the competition from synthetic fibers,
the emphasis on guality aspects of cotton in additdon to
yield has to be stepped up. The most important of these
quality aspects are fiber properties, Certain of these
properties are indicative of characteristids considered
important when raw cotton is processed into finished
products because they affect the quality of the finished
products, the efficiency of the production process or
both, The degree to which fibers conform to these quality
requirements forms the basis of marketing systems in upland
cotton., This system places a premium value on the fiber
propertices of long length, finemess, wmaturity and overall
appearances. Although the marketing system does not
assign values to fiber strength and elongation, both have
been shown to affect either the production efficiency or

quality of the end products {E1-Sourady 1969),
: ) ." Il L



The major objective of this project is to
investigate the nature of inheritance of seedcotton and
lint yields, and some quality traits of fiber length,
lint percent and fiber fineness within intraspecific
crosses of upland cotton., This information is required
because the breeding methods employed for maximum
genetic improvement of quantitative traits are dependent
upon the types and relative amounts of genetic variability
of these traits in the populations of interest,



CHAPTER 2

QEVIEW OF LITERATURE

The inheritance of quantitative characters in cotton
has not been fully established due to the rather inconsis-
tent results that have been obtained from several experiments
and 2lso because of the insufficient available data, In
crosses within species, differences between parents have
not been large enough to provide sufficient differentia-
tion among segregates. Crosses between species have
provided much more contrasting parental features but in
turn interpretation of the data has been hindered some-
what by sterility and shedding of bolls resulting in
reduced boll production on a large percentage of plants
in F2 and later generations., In this review on the
agronomic and fiber characters of seedcotton yield, lint
yield, lint percentage, mean fiber length and fiber
fineness, the literature on each trait is reviewed
separately and unless otherwise stated all literature is

based on work conducted on Gecssypium hirsutum L, varieties,

2.1 Seedcotton yield

Turner(1953) tested twenty-one hand-produced hybrids
developed from seven 'selected' inbred lines of upland
cotton for yielding ability in comparison with adapted
varieties, He reported that six hybrids in one year and
one in another gave seedcotton yields significantly
higher than variety checks, These increases were

attributed to heterotic effects. The Estimates of
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variance components obtained from these materinls suggest
that for seedcotton yield, specific combining ability was
more important than genernl combining ability indicating
the proeponderance of non-additive gene action for this
trait. Marani (1963) in a diallel cross among three

inbred varieties of Gosgsypium hirsutum L and three of

Gossypium barbadense L. found significant heterosis and

partial dominance for this trait, He also recorded
higher variances for general than specific combining

ability,

Using the diallel analysis inﬁﬁiving four highly
inbred strains each of the tetraploid species Gossypium

hirsutum L, and diploid species Cogssypium arboreum L.,

Young Murray (1966) showed that specific combining
ability was much more important than general combining
ability indicating that non-additive gene action pre-
dominates for seedeotton yield. Anwar Mirza and Khan
(1974) in a study of the F, and parents using a six-

parent diailel of Gossypium hirsutum L. reported that

over-dominance and non-allelic interaction were important
for seedcotton yield., Verhalen et al (1971) also
detected over-dominance gene action for seed cotton

yield in the ten-parent diallel they evaluated. They
did not however detect epistasis for this trait in their
material, Significant heterosis was alsce obtained by
Khan gt 21 (1979) in an evaluation of cight different
hybrids, their parents and FE for seedcotton yielid,

They obtained an average yield increase of 26,8% and

8.8% over mid-, and better-parent values respectively,
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(1980) showed that both additive and non additive genetie
variance components were important for seedcotton yield
which also showed overdominance, Annlysis of parentals,
F,y, Fyy BC, data from a cross between the varieties A218
and A231 led Kalsy and Vithal (1980) to conclude that
additive ahd dominance variances for seadcotton yield were

of equal magnitude,

2.2, Lint yield

Miller and Marani (1963) in an eight-parent diallel
indicated that the major portion of the genetic variance
for lint yield was additive genetic variance as suggested
by very large and highly significant general combining
ability variances in the F1 and F2 generations, The
presence of small but significant estimates of specific
combining ability wvariance in the F2 wig however indica-
tive that nt lenst some of the genetic variance in the
population was nonadditive {due to dominance or epistasis
or both). Using five parental stocks in a combining
ability study based cn a dinllel cross, White and Richmond
(1963) obtained significant heterosis in two crosses

indicating the presence of partial dominance for this trait,

In another five-parent dinllcl, White and Kohel
(1964) obtained 2 degree of dominance value of 0,91
which indicated partial dominance for this character

with the dominance being towards the higher parent,



They also detected appreciable amount of additive
variations for this trait, White (1966) in the same

diallel, but including Fz's, parents and F,'s detected

1
significant dominance and additive genetic variance for
Lint yield with an average degree of dominance being
calculated as 1.32 indicating overdominance., He detected
ne epigtasis nor multiple allelism in these materials.,
Miller and Rawlings (1967) in a recurrent selection

experiment for inereased lint yield concluded that

additive gene effects could not be excluded.

IMaréﬁi (1968) in a sfady involving iﬁtréspecifié
crogses among upland cotton indicated that heterosis for
Lint yield was 15% to 2L% although this was always
associated with heterosis for yleld of seedcotton,
Epistatic effects for Lint vield were relatively small
35 seen from F2 performance indicating that the heterctic
effect was mainly due to additive and dominance effects,
Barnes and Staten (1961) obtained estimztes of general and
specific combining ability for lint yield in seven
closeiy related Acala strnins, which, by their relative
magnitudes, suggested that specific combining ebility was
more important than general combining ability in six of
those parents, Al-Rawl and Kohel (1969) in a nine-parent
diallel detected no epistasis for liut yield but did
find multiple allelism, They estimated a low narrow
sense heritability on.a plot=mean baszis of 0,41 for this

character., Verhalen et al (1971) in a ten-parent diallel

4



found lint yield to be controlled by overdominance gene
action. They did not detect epistasis for this trait,
Meredith and Bridge (1972) testcrnssed six diverse
cultivars and strains on Deltapine 16 and found that
both additive and dominance effects were involved in the
inheritance of lint yield, Additive by additive epistasis
waé very small relative to additive and dominance effects
for this trait, Baker and Verhalen (1973) in a ten-parent
dinallel conciuded that deminance genetic variance was more
important for lint yield than was additive genetic variane,
Thelr estimates for degree of dominance were in the over
doeminancge range though in most cases were not significantly
different from one, Simongulian and Tabani (1980) in a
five-parent diallel noted that lint yield and its
components were controlled by genes with additive and

dominance effects.

3 Lint percent

Stith (1955) reported from 1nvcsfigat10ns on
heritability in a cross betwecn two varieties of
Gossypium that there was partial dominance for higher
lint percent, Broadsense heritability estimates in
his materials were 0.45 in the F, and 0,79 in the F,
using variance component methods., White and Richmond
(1963) in a diallel analysis described earlier obtained
gignificant estimate of general combining ability for
lint percent. Their gstimates of specific combining

' n Loy
ubllity were not signiflcant Ih these ma1:6.'1":.&118'":':g
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White and Kohel (1964) obtained significant ecstimates of
additive genetic variance for lint percent but non-
significant estimates of duminance variance in the same
materials, White (1966) again in the same materials
found no significant estimates of dominance for lint

percent.

No epistasis was evident for this trait but multiple
allelism was present, Lee et al (1967) in a diallel
obtained a2 significant estimate of general combining
ability and a nen-significant estimate of specific
combining ability for lint percent. In the diallel
described previously, Miller and Marani (1963) calculated
significant estimates of general combining ability only in
the F1 and F2 but of specific combining ability only in
the F2 for lint percent.

Al-Rawi and Kohel (1969) in a nine-parent diallel
noted that heterosis was small but significant in all
crosses for lint percent, an indication of partial
dominance, They calculated no epistasis for this trait,
however, multiple allelism and possibly corrclated gene
distribution was indicated., They also deteccted signi-
ficance for the additive genetic variance but not for
the dominance variance., In a Graphic znalysis of some
quantitative traits in upland cotton using =2 6 x 6
diallel, Gururaja et al (1977a) observed partial

dominance for lint percent. Combining 2ability studies
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fTTmlthesé materialby Gururéjquizli}'t1977b) revetled
that additive effects predominated for this trait,

Gene action analysis in these materials by Gururcaja et al
(1977c) also showed that three or four groups of genes
controlled lint percent, Singh (1980} in the diallel
described earlier also reported that both additive and

" non additive genetic variance components were important

for lint percent which also showed partial dominarice,

: 1
¥

2. Fiber length

i

Ware et al (1943) using the F, and F, generation
and first generation backecrosses grown from a Florida
.'Gréen and Rowden cross reported that length of fibre was
incompletely dominant in the F1 and showed monomodal
distribution in segregating generations, Miller and
Marani (1963) in a diallel cross among eight inbred
lines of upland cotton, obtained sitzeable magnitudes of
the estimﬂtes of general combining ability for fibre
length and suggested that a major porticn of the genetic
variance in the base population was additive in nature,
Specific combining ability estimates were not significant
for the trait, Lee et gl (1967) obtained significant
values of heterosis for Upper-Half-mean length in a
dinllel involving ten inbrerd varieties. Estimates of
components of additie genetic.ﬁafiance were highly

significant for length, . T
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Using a ten-parent diallel cross, Verhalen and
Murray (1967) found that for fibre length, average over
all crosses, the mean of the F, generation (1967) was
0.024ymm longer than the mean of the midparent values
and 0,005 sherter than the mean of the higher parents
in each cross. They concluded that partial dominance
governs the expression of this character., Verhalen and
Murray (1969) obtained similar results when all possible
F, progenies were included in the analysis. Marani (1968)
noted small dominance effects for fibre length in his
study of inheritance of lint quality in intraspecific
crosses among Gossypium hirsutum L, varieties, Al-Rawi
and Kohel (1970) investigated the genetic systems
contreclling fibre properties in nine se¢lected upland
cotton varieties and their F, and F, hybrids, They noted
that heterosis was manifested at a low level for 50%
span length (4.0%) and 2,5% span length (2,8%).

Inbreeding depression was not significant for this
character, They suggested that the low level of heterosis
and absence of inbreeding depression were indicative of
additive genetic effects in the crosscs between the
varieties studied, From the estimates of average
degree of dominance 0.72 for 50% span length and 0,77
for 2,5% span length, it was inferred that partial
dominance was also inveolved in the determination of fibre

length,
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In the Mississippi Delta, Meredith et ol (1970)
studied amd compared the nature of gene action of doubled
haploids and their parent'varieties and obtained low but
significant heterosis for 2.5% span length., This would
be indicative of non-additive gene action but they
| pdihted out that the major type of gene action involved
in fiber length was additive, Testcrossing six diverse
cultivars and strains on Deltapine 16, Meredith Jr., and
Bridge {1972) found that additive and dominance effects
were involved for fibre length. In an analysis from a
ten-parent diallel cross, Baker and Verhalen (1973)
estimated o mean value over two years for the degree of
dominance for 2,5% span length to be 0,98, They suggested
complete dominance for this trait. They also indicated
overdominance for 50% span length for which they got a
mean value of the estimate to be 1.041. Anwar Mirza and
Khan (1974) noted from a seveneparent diallel that staple
length was contrelled by additive gene action with partial
dominance involving gene interaction,

Data obtained from a half diallel analysis of five
inbred wvaricties by Innes (197)) indicated that most of
.the genetic varionce for effective length was additive
with o low degree of dominance, Using Gamble's (1962)
six-parameter model for analysis of gencration means
to evaluate gene effects in the inheritance of fibre
properties in Pq, PZ’ F1, Fou B1 and B2 population of
five lines with PRS 72 as the common parent in each craoss,

2
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Pathak (1975) noted an increase of F, mean for fiber length
over the midparent value in four of five crosses though it
was not significant in any cross. The highest value for
heterosis recorded was 5,62% while the other three crosses
showed very little increase in the F1 over the midparent
value, He suggested a partial dominance of long fibers

over short fibers.

In four out of six cases, Tabrah (1970) recorded
estimates of additive genetic variance for fibre length
that were very large relative to the phenotypic variance.
This should lead to a high narrow sense heritability
which is indicative of additive gene effects as the
predominant portion of gene action for this trait,
Quisenberry (1975) in 2 study with hybrid populations
from crosses among Acala and High Plains cultivars,
showed thut fibre length contained additive and non-
additive genetic variunce but that the greater portion
was additive. Of the phenotypic variance he estimated,
he found that U1% was additive genetic variance associated
with the long fibred Acala lines while only 13% was
associated with the short High Plains lines, The
non-additive component for length was significant but
only amounted to 23% of the phenotypic variance. In
a 6 x 6 diallel analysis studied for six characters,
Gururaja, Hiremath and Virupakshappa (1977b) showed
that fiber length was conditioned by non-additive gene

effects.
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2.5 Fiber Fincness

The inheritance of fiber coarseness was studied by

Bilbro Jr. (1961) using the parental, Fys F, and backeross

2
population of the cross CR-2 x }-2l (breeding strains from
Acala 5 and stormmaster respectively). He found unimodal
frequency distribution of micronaire units in 2ll popula-
tions and inferred that fibre coarseness was quantitatively
inherited, He also noted a similarity in micronaire

values of the parents and thus the calculated mean Aid

not differ gufficiently to make a reliable test for type

of gene action. Ware and Harrell (1963) crossed Kime's
fine with both Half and Half and Florida Green seed and
evaluated the parental lines, F1‘s, Fz's and three stages
of backcrosses. The frequency arrays and mean levels of
the F, populations indicated intermediate inheritance

but in several comparisons, a particular F1 mean was

closer to the coarser parent thaon the finer parent.

* g
i '

Lee et a2l (1967) obtained a naﬁ;sighifibant estimate
fér micronaire value in a ten-parent dinllel cross
analysis. The estimate of general combining ability as
'é main effect'was highly significant and so was the
estimate of additive genetic variance, None of the
estimates of the degree of dominance obtalined by Verhalen
and Murray (1967, 1969) in their ten-parent diallel cross
were significaﬁtly different from one, indicating cverall

complete dominance of this tralt. .

[
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Al-Rawi and Kohel (1970) in a diallel cross analysis
involving nine selected upland cotton varieties indicated
that fiber fineness was polygenically inherited and showed
overdominance possibly caused by repulsion linkage, They
estimated the average degree of dominance for fiber fine-

ness to be 1,08,

Tabrah (1970) in 2 study to estimate some genetic
parameters in cotton found the relative proportion of
additive to phenotypic variance to be high for all the
single and combined environment n~nalysis for fiber
coarseness., The additive variance was at least twice
as large as dominance variance in every instance, The
proportion of environmental variation ranged from 11%
to 60%, In ancother study to compare the nature of gene
action of doubled haploids and their parent varieties
Meredith et al (1970) noted that fiber fineness was
inherited in an additive fashion., Meredith and Bridge
(1972) in the testcross menticned earlier noted no
deviation of F1 means from the mid-parent values for
micrcnaire value, They indicaterd that additive effects
predominated for micronaire, Baker and Verhalen (1973)
in a ten-parent dianllel obtained a mean of 0,81 over
two years farthe estimated degree of dominance for
fineness and suggested a partial dominance for this

trait,



16

In a diallel analysis involving seven cultivars of
Gossypium hirsutum L. Anward Mirza and Knhan (1974)found
that the inheritance of fibre fineness was controlled by
additive gene action with partial dominance involving gene
interaction., Datn obtaine? fron-e hrlf diallel cross of
five inbred varieties by Innes (197L) indicated that
dominance variance was more important for micronaire
values than additive genetic variance, Pathak (1975)
from the cross mentioned earlier noted that fineness in
the F1 decreased in four out of five crosses compared
with their midparent values, significantly so in two
crosses, Three crosses also showed overdominance values
of 1.94% to 8.3% for this fiber property, He suggested
that overdominance gene action may be involved in
governing fiber finemess and that coarseness is dominant

over fineness,

Quisenberry (1975) worked with hybrid population
from crosses among Acala and High Plains cultivars and
noted that most of the phenotypic variance of fiber
fineness was due tc the environmental component although
he obtained a statistically significant non-additive
compenent, In a half diallel set of crosses invelving
twelve AH (67) parents and in a full diallel set
with nine Alber 51 lines, Innes, et al (1975) noted
that genetic control of fineness as indicated by
micronaire value, was largely accounted for by additive

effects,
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CHAPTER 3

MATERIALS AND METHODS

3.1 Experimental materials

The materials us<d in this stuldy are all Upland

cotton (Gossypium hirsutum L.) varieties originating

from diverse backgrounds, Thelr origin and brief
descriptiong are given below.”:' o :

P, - Allen 333, Formerly » commercial variety in
Nigeria which was criginally introduced from U.S.A.
A high yielding varicty with good ginning percentage
"and short staple.

P2 -~ Somaru 72. A commercinl variety in Nigeria
derived from Samaru Allen (an adapted form of Allen 333)

by selection and grown in the eastern zone. It is high

yvielding with a melium staple,

Py - RASA (76) 23. A promising variety yet to go
into commercial production with high yields and good
giming percentage, It is a short staple variety and

is blight resistant,

Pu -~ Acala 8J1, An introduction frecm the U,S.A.
It is a high yielding merdium staple'variety with good

spinning quality,

P5 - Coker 310. An introduction from the U,.S.A.

with a2 long staple length,

Pg - Deltapine {Hales). Introduction from the
'U.Swﬁ. with average yield, It is short staple and has a

high ginning percentage.
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-
P7 - Stripper. A good yielding introduction from
the U,S.A. with short staple,

3.2 Experimental methods

Several crosses were made in a crossing nursery at
Samaru during the off-season of 1979/80 under irrigation
amcng seven parent materinls, In the 1981 growing season
six of the hybrids resulting from these crosses were
selected based on the extent of fruit set ond seed
maturity, These werc advanced to the F2 generatiocn,

At the same time the six selected F.1 hybrids were back=-
crossed te both parents resulting in 12 backcross
progenies, The resulting 31 populations, including

seven parents, six F1 hybrids, six F2 progenies and 12
backeross progenies werce evalunted in this study. The
materials were planted at the Institute for Agzricultural
Research Farm at Samaru in June 1982, Plots were single
rows, 5m long and 91 cm apart., Four treated seeds were
sown per hole spaced at LOcm apart, The resulting
seedlings were thinned to one plant per hill at |} weeks.
In instances where there was shortage of seeds, especially
in the F1 materials, one to two seeds were planted per
hole with okra seeds to help in germination, All cultural
practices like weeding, cultivation, fertilizer applica-
tion and spraying agninst insect pests and disenses

were carried out promptly and as reccmmended by the

Institute for Agricultural Research,
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The total seedcotton yield of each planfSin each
fow was welghed, then ginned on a 1l inch reller gin to
estimate the seed cotton yicld, lint yileld, lint percent
and fiber properties of the segregnting generations,
Lint used for measurement of fiber properties of the non-
segregating generations (Parents and F4 hybrids) was
obtained by bulking the total lint yield per plct and
taking 10 random samples from the bulked lint, The

following five characters were observerd and recorded:

1)} Seedcotton yield (SCY) - Weight (g) of sced
cetton per plant. |

2) Lint yield (LY) - Weipght (g) of Lint per plant.

3) Lint percent (L%) - The weight of lint ginned
from seedcotton expressed as a percentage of

the welight of seedeotton,

4} Mean Fiber Length (MFL) = The average length
of all the fibers in the sample measured in mm

using a manual micrograph.

5) Fiber fineness (FF) given as micronaire values =
Measured as the resistance of o given weight of
ginned cotten lint to air flow as an indication

|

of fineness of the sample, The smaller the |

micronaire value, the finner the somple,

Measurement of the fiber characters was based on
the American Society for Testing and Materials (A.S.T.M,)
standards, A,S.T.M. test methods specify that tests must

be made in a standard atmosphere (?OQ + 2°F with a relative



20

humidity of 65 + 2%) on specimens that are in moisture

equilibrium with the standard atmosphere, Mayne (1966),

Statistical Analysis

Individual plan* data and their means were used in
computations for each trait. Heterosis was estimated

from

f -

x 100 (Miller and Muirani 1963)
where F1 = mean of the first filial generation

derived from crossing two parents.,
MP = Mid-parental value which is the average

of two parents used in the cross.

Inbreeding depression was estimated from

4

F, - F | |
—lo—2 x 100 (Miller and Marani 1963)
‘1 A . L el g Cal e 1

L

where F is the mean of the corresponding generation,

Frequency distributicns were obtained for all traits
in the six crosses evaluated, Hstimates of the minimum
number of genes contrclling the inheritance of each trait

were computed using the three sstimators

oy 2
0 on o.2%(0.15 =g+ h LD (Wright 1921)
= o2 - |

B N

2
where n = number of genes

- P

R
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1 = mean of the smaller parent
2 = mean of the 1 rger parent
4 = mean of the F‘.1 population
§2 = mean of the F2 population

G% = Variance of the F, population mean

6% Variance of the F, population mean

Assumptions:

a) No linkage between pertinent genes

b) One parent supplies only plus factors and
the other only minus factors among those in

which they differ
¢) All genes are equally important

d) The derree of do.inance of all plus factors

is the same for all

e) No interaction exists between pertinent
non-allelic genes.
D2

2
-2 =
5(6F2 - 0F1) (Castle 1921)

where n = number of genes

D = Mean difference between the parents

O% = Variane of F, population mean
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0;2 = variance of F, population mean

Assumptions:
a) No ‘dominance
b) each gene has an equnl effect

c) both parents are homozygous

3) K1 = [‘5 (P1 - P2)12
D

(Mather and Jinks 1971)

where D

S (dzﬂ) = the deviation of either parents
from the mid-parent value,

Ki = number of genes,

Assumptions:
a) No interaction and Linkage
b) Equal increments for the different alleles, that

is all d's are equal,

Gene action was determined by the fit method of
comparing observed means with theoretical means predicted

from Parental, Fy and Backcross means,

The formulac for computing the theoretical means

are given below (Powers and Lyon 1941).

1. Arithmetic m:-ans

f'l) F2 - P1 + 2 F,‘ + P2
I
b) B, = F, + P,
p
&) B Fq + Py
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2. Geometric means
Antilog 108 Pq + 2log F, + log P, »

a) F, =
2
L
b) B, = Antilog 198 Fq * 1log Py
2
c) B, = Antilog 1log F, + log 52

——

2

Indications of mcde of gene action governing
inheritance of particular traits were also zirm . °
shown by the comparative mean performence of the

generations and estimates of Heterosis.

Broadsense and narrow-sense heritability estimates
were cbtained using the variance component methods,
F2 variances were used to compute the broadsense estimates

by the equation

2 2
H = 05 - (0 x d3
F, P1 P2 ) x 100
6;2
3 _ 2 TN ;
where OF = dG + OE' OP .
2 E
2 2
2 5 0 = O
0P1 - 0E1’ Py By

(Mahmood and Krammer, 1951; Weber and Moorthy, 1952)

The narrow scense estimates werce computed as:

2 2 2
H = 20 - (0 + O )
F2 B1 B2

2 (Warner 1952)
df

2



where Gg = 4\ + %D + E
2
dﬁ + d% = % + %D + 2E
E e .
2 2 i
2
26F2 - 651 - 052 = A+ 3D + 2E - (3A + 3D +QE)
= A
In these relationships,
A = additive variame

dominance variance
environmental variance

Backcreoss to parent P1
Backcross to parent P2

Second Filial Generation
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- RESULTS

R

L.1 Mean performance, - I

1
- The mean values of the zenerations for seedcotton

vield (SCY) indicate that the F, was intermediate Letween
the two parents in all crosses evaluated (Table 1), In
three out of the six crosses, P7 X Pg, Ph X P5 and

Pu X Pq, the F1 value was hizher than the mid-parent

(MP) values., This indicates partial dominance of the
higher yielding parent, The F, value was lower than
the midparent value in the remaining three crosses

P3 x P7, P3 x Py, and P, x P6’ which indicates partial
dominance of the lower yielding parent, F2 mean valuesg
were 1ower than the corresponding F1 means in four out
of the six crosses although the difference hetween the
F,1 and F2 were small, In the remaining: two c¢rosses

P3 X P7 and P3 X Ph’FZ mean was higher, The lack of
inbreeding depregsion of the F2 relative to the F1
sugzests that consideral:le aqiditive ijenetic varisastion
is availalle for seedcoiton yield, The means of the
backcrosses for this character were.ipter~mediate
vetween the F, and tne correspondiﬁﬁlfécurrent parent

in all the crosses. S LIRS

e

L

The same trend in mean performanaé.is exhibited
for Lint yield (LY) and lint percent (L%), In three

Crosses P7 b’ P2"Ph X PE and P3 X Ph the F1 values were

more than the midparent values for LY, In three crosses

g ..



Taple 1: hean reriormance ol 51X geheratiuns for

five traits in Six Upland Cotton Crosses

. Genera- Characters
LEORR tion
SCY(gm) LY(g) L% MFL(mm) 133
;,tr‘ipper P,‘ 50.5"“.2 1?03+.: 36.3"'-3 2 l3+.1 3-5"'.1
X P, 116.5%.3 17.0%.1 36.5%.2  26,27,1 3.8%.0
samerd 72 g BO.t.2  18.5:.1  37.45.2 23,541 3.5%.0
MP L8.5 18.3 37.4 25,2 3.7
Fo 4,8,3+.3 17.7+62 36.3+.2 2po7+e2  3.5+.1
B3 L8.L%,.2 18.2%.1 37.5%.2 23.6%.1 3.%3.1
B, 4L6.3%.3 16,9%,2 36.6%.3 23,9%.1  3.6%.1
RASA(76)23 P, 5545%42 20,1441 36,34.1 22,9+.1  3,5+.0
% P, 50,5%.2 19.3%.2  38.3%.3  24.2F.1  3.5%.1
VAR p 52.44.2  19.6%.1 37442 2413 3,62
MP 53.0 19.7 3743 23.6 5¢5
s 53.4+.2 19,742 36.9+.3 23.T+e1  3.5+.1
Bd' 5‘-‘-- 2:02 19-8102 3605:l2 23.81l1 30“-:01
B2 52l6‘£‘3 19-73.2 37. 6303 2308-fl1 3! 5301
hcala SJI P, 60,5+,2 23.2+1 38.3+.2 2l 54,1 Lo2+,1
x P, 70.4%.3 2L, 7%.2  35.1%.2  27,7%,1  3.4%.0
Coker 310 F; 67.3%.2 25,0%,2 37.2%.2 24,371 3.9%.1
MP 65.5 34,0 36,7 26,1 3.8
F2 65'7:'7 2hl3:.h 37.1+.u- 2509+I2 lel2101
BY 63.3%.3 °  23,8%.2 37.6%.23 2L.9%.1  3.9%.1
B, 67.2%.6 Crolyzis 3€.47.3 25, #.1  3,5%.1
RASA(76)23 P 55.5+.2  20.12.1  36.3+.2  22.9+.1  3.E+.0
x P, 60.5%,2  22,23,1  39.3%,2  24,57,1 [.2%.1
icala ST F2 57.0%.2  21.9%,2  38,1%.2  24.2%,1 L.3%.1
MP 58.9 21,7 37.3 23.7 3.9
F, 5%.24.3 21,84,2 37.8+.3 23.7+s1  3.6%.1
B3 5642%,3 20,8%,2 37.1%.3 2L,0%,1  3.5%.1
82 58.55l3 21 .9:01 37.“1"3 2‘-'-01"‘:'3 308101
Acala SJI P, 60,5+.2 23.2+,1 38,3+.2 2o 5+.1 Lo2#
X P 70.4%.3 2o 7F41 35.0%.1 26,0%.1  3.9%
Allen 333 F: 66.37.2 2,.0%.2  36,2%.2  25.0%.1 3.8%
MP 65,5 2L.0 36,7 25.3 L,
F, 66,0+,6 2he2+.3 36.7+42 25,0+.1  3,9%
B 62.9%.3 23.4%.3 37.2%.3 25. 8%, 3.8%
B, 68,1743 2L,6%,2  36,1%.3  25.5%.1 3,7%
Allen 333 P, T0.4+.2 2Ly, T+ 35.04,1 26,04,0 3,7+
x P LOLF,.2 15.7%.2  39.2%.2  23,6%,1 3.6%
Deltapine F% 51,0%.3 18,9%.2 36,6%.3 2L.0%.1  L.0%
MP 55.4 2042 37.1 2L.8 3.
F, L7 41,1 17.4%.5  36.,7+.3  2L.5+,2 3.8+
B3 6l,6%1.0 23.6%, 36,6%.3 2y L4*,1  3.8%
B, 16,5%1,0 17.6%.4 37.6%.3 23.9%.1 3.6%F

#SCY - Jeedcotton yield; LY - Lint yield; L% Lint percentage;
MPL -« Mean fiber length; FF - Fiber fineness; MP-Mid~Parent value,
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3 % P7, PLL X P5, P3 X PH’ the F, values were also more

~ than the mid-parent values for lint percent, This
- guggests partial dominance for higher lint yield and

~lint percent over lower levels, A slipght indication

of overdominance is shown for high Lint vield in the

Cross Ph X PS where the F1 was hipgher than the high parent,

The trend exhilited 'y Mean Fiber Length (MFL) and
Fiber fineness are similar, In two crosses P3 X P7 and
P3 x Ph’ F1 means were as high as the hisgh parental
mean, F1 means were obkserved to e lower than the
midparent in the other crosses for Mean Fitler Len;th
(MFL), The mean values in the F2 show that a rsreater
proportion of the increaments or decreaments in the F1
over the parental means was lost in the F2. Since the
differences hetween the mean values of the parents and
the F1's were small, the ma,mitudes of these decreaments
or increaments were small, The mean values for the
backeross generation generally fell Detween thie F1
values and recurrent parents in all cases, |

The mean performance of the various generations for
Fiber finenegs show that the F1 was higher than the
nid-~parent value in four crosses PB pld P7, Ph X PS’

P3 X Ph and P1 X P6. 411 these crosses except Ph X PS

have values higher than the high parent, an indication

. of overdominance {at the coarse level)., In one cross

however (P7 x P2) the mean of the F, was equal to “lm
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the mean of the finer parent, Thé.means of the F2
generally decreased when compared to the corresponding
F, in 81l crosses evaluated except in Cross Ph X P1
where it increased. The mean of the backcross fell
between the means of the F, and the recurrent parents

in all the crosses evaluated,

.2 Heterosis and Inbreeding depression

Heterosis expressed as percent increase of the F1
hybrid above the averapge of the parents was observed for
all characters measured (Table 2). The magnitudes of
the heterotic effects were generally low for seedcotton
yield, ranging from 1,0% to 2.,8% for positive heterosis
and -1,%%to -7.9% for negative hetercsis. In five out
of the six crosses evaluated, the values were less than 2,0%.
The manifestation of heterosis, however small the effect
is, is an indication of the presence of dominance gene
effects. The negative values cbtained here indicate

dominance of the lower yielding parent.

The values for Inbreeding depression ranged from O,L45%
to 7.1%. The magnitudes of inbreeding depression followed
the same pattern with the heterotic effects, that is
characters which evidenced the greatest amount of
heterosis likewise showed the most inbreeding depression.
The low inbreeding depréssion values is a pointer to the

| presence of a little amount of non-additive gene effects,
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Table 2: Percent Heterosis nnd Inbreeding Depression(%)
of agronomic and Fiber characters in 3ix

upland cotton crosses,

Cross Character

st LY 194 MFL FE
Stripper Heternsis ' 1,86 1,90 =0,03 =6,94 =L.00
Samzru 72  Inbre&ling dépgession.1.50 h. 30 1.50 =5,29 -
RASA(76)23 Heterosis -1.10 =-0,50 0,27 2,29 3,00
Str?pper Inoreeding depression -1,90 0,50 1.30 1.9 0,27
Acala SJI = Haterosis 2,80  L.LO 1.0 =6,71 2460
Coker 310 Imbroeing depression o ho 2,80 0,27 -6,49 2,50
RASA(76)23 Heterosis | - 1.00  1.20 2,20 2,06 1,20
Acaﬁa SJI Inbreeding depression-0,35 0,50 0.79 1.94 1.80
Acala SJI Heterosis 1,30 0.2 -1.40 1.03 =4.00
Allin 333 Inbreeding depression 0,45 0,80 -1.40 0,80 -3.00
Allen 333 Heterosis =749 -6,40 -1,40 =3,34 10,00
Del%apine Inbreeding depressior..7,10 7.90 -0,30 2,20 5,00
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Heterotic values for lint yield range from 0.,21%

to 6.4% with four out of the six crosses having values

of less than 2.0%, Nepgative heterosis was obtained in

L # Pg (-6.4%). The heterotic effects indicate the
presence of some dominance gene action in the inheritance
of this character, Inbreeding depression ranged in
values from 0.5% to 7.9%. Values of the inbreeding
depression were also relatively low, These results
suggest the presence of an appreciable amount of additive

effects in thege materiasls,

Lint percent showed the lowest amount of heterosis
of all the characters evaluated in this study. Inbreeding

depressions are also quite low,

‘The values of heterotic effects recorded for ﬁean
fiber length were relatively high, ranging from
_:positive heterosis of 1.03% to 2.29% in the three crosses
. Ph X Pq, P3 X Pu and P3 X P7 to negative heterosis of
=3,34% to -6,94% in the remaining three crosses, This
. observation is indicative of ttre dominance of the short-
.fibered parent, Values for inbreeding depression réngéd
in the same pattern of negative and positive values for
.the three respective crosses, For Mean Fiber length
there is also an indication of the presence of additive
gene effects since the values for inbreeding depression

were low in four out of the s8ix crosses evaluated.
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Fiber fineness exhibited the highest heterotic

effects with values ranging from 1.2% {o 10%. Negative
heterosis was obtained in two crosses P, x P, (~L.0%)
and Pu x P, (~4.0%). This indicates dominance of the
finer parent, Valueg for inbreeding depression for this
character ranged from 0,2% to 5.0%. No inbreeding
depregsion wag recorded for fiber fineness in cross P7 X
P2 where the F, mean equalled the F, mean, A negative
value {(-3,0) was recorded for cross Ph x P, where there
was partial dominance of the finer parant. The low
values obtained for inbreeding depression pinpoints the
presence of an appreciable amount of additive gene effects

for this trait,

The presence of negative inbreeding depression in
these materials in some crosses for all the traits studied
can be attributed to one of two reasons, Where the
heterotic effects shoﬁ a dominance of the low parent,
inbreeding depression could be negative since the mean
falue of the F2 is not likely going to be higher than
the F1 mean value, Instances where negative inbreeding
depression is gtill obtained when the heterotic effects
show dominance of the higher parent could be due to

environmental or sampling effects,

.3 Freguency distributions

The results for seedcotton yield indicate that
the F‘.1 was intermediate between the parentals in all
the crosses evaluated (Table 3). The F, distribution
is unimodal in five out of the six crosses and “



Table 3: Frequency distribution of seedcotton yield in six cotton crosses

. Class values in grams
c ®ONDMDODMDVUD MO N ND MO MDD ™MD @ N m
inE I Y O I I BV B R O R Qg g ean 5D
A e = o VAN VO T R VAN VAN Y Vo I Vo Vo Vo BV, SV Y
P 10 50,55 .7
Stripper F g B 10 L49.4 .73
% m.m 11 68 L 20 L48.1 1.39
Samaru 72 wt_ 1 r. 12 3 _ 20 rvm.r. 1.09
(76)23 E! 55 o o B2 R
R-SA(76)23 P . .
Stripper F 15 6 8 20 53,4, 1.38
B3 171 1 20 5hL.2 1.03
P, 5 5 10 70.L .74
Lcela SJ1  F2 6 L 10 67.3 0,72
x Fy A w w ! mwu 20 mm.q m.mw
. . 20 i e
ke o SNV §
=) o 37 10 @2 7
AS 6)2 P . .
NQ )23 ﬂ_m W m ; 10 mqw «69
g J1 20 Te a2
e mm 2 410 L 20 56.2 1.19
B, 2 7 1M 20 58,5 1,20
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Table 3: Frequency distribution of seedcotton yield in six cotton crosses (Cont'd)

Class value in grams

g
oYy a o O
™ o WO b~
W W W Wy

(ross @ R e o Mo q® MG © N@ON Mean. 5D
) NS S E 258 R A 380 &9 8 BIE

P, 37 10 60.5 .77
fcale 501 P, S - 5510 70.L, .78

X - Fy “ - 10 66.3 .74
21len 333 F, 5 3 2 f ) 2 10.766.0  2.53
_ By 5 L 8 13 20 62.9 1.5
g : WN . rs 1 1 3 8 7 20 68,1 1.49
Py 5510 mo.m_ .78

. Allen 333 " P, 5 & 10 40.4 W91
s X . mw_a 37 3 7 - . 10 51,5 .85
_- - Deltapine : F, 33 2 2 213 41 2 1 | | | 20 ﬁ.w.. 4,78
Co B, 1: 4. 3.4 113 3 3 29 4.6 3.9
Bo+* 2 3 L 3 311 1 1 1 T S 20 L6.5 - L.2




Table 4t Freguency distribution of Lint yield in six cotton crosses
Class values in grams
Broas = = @€ N N O Vv M O 4 +~ @@ NN OO ™M O - N M
- - - - - - - - L] L] 1" - - . - - - - L ] - _..l....uﬁﬂﬂ mU
S rrer e NI INELN S
B 3 4 3 10 19.3 «50
Stripper wm 3 6 1 10 17.0 42
p's 7 2 7 1 10 18.5 .42
Samaru 72 F, 3 5 7 W 1 20 17.7 ol 2
B; 2 8 2 20 18,2 .54
B, 1 2 7 3 6 1 20 16,9 .80
P, 1 6 3 10 20.1 .43
RASA(75)23P, 3 4 3 10 19,3 .50
X F3 1 5 L 10 19,6 4O
Stripper Fa L 6 3 6 1 20 19.7 .77
. L 6 L 6 20 19.7 .62
B, 3 6 9 2 20 19.7 .62
| P2 5 5 10 23.2 .42
Acala 5J1 F, 5 3 2 10 2.7 .55
x F’ 3 4 3 10 25,0 ,59
Coker 310 F, 2 3 1 1 4 2 3 1 3 20 24.3 1.87
B 1 @« =« L4 6 6 =« 2 =« = 1 20 23.8 1.41
B, 1 33 3 4L L 11 20 2L 1.37
P, 1 6 3 N 10 20.1 A3
mpmpaqmuwumm _ 5 5 10 23.2 L2
X F3 1 2 5 2 10 21,9 .56
Acala SJ1 F, 1 54 6 1 3 20 21.8 1.0
B} 156 6 11 20 20.8 .80
Ba 1 1 6 7 L 1 20 21.9 79
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Table lL: Frecuency distribution of Lint yield in six cotton crosses {(Cont'3)

Class values in grams

,.nH,Omm 4 v O W™ N Oy 0o St 4 e wna o goooo N Mean « SD

S FrvveerredgRadddgdY YRS .
) _:N
P . 5 5 10 23,2 olt
. 1 10 24,7 - .40
scala SJ1 Wm g w 5 1 10 24L.0 .48
1len 333 F) 11 65 L 2 1 20 2.2 - .98
m.w 4 1 & :. .. 20 Nr.. ..Nm
. . 10 24,7 — JhO
tllen 333 P, 1 4 g5 3 _ . o _ § - - 10 18.9 .6
2 _ . 3
X FY 15 301 | s | .20 S.M 2.9k
Leltapine F, 14 3 2 3 3 1 2 2 2 1 2 3 3 20 23.6 1,93
B 2 31 3 20 17.6 1.8]

B, 117 1 L4 3 1 1 3 _
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exhibited negative skewness (towards the higher yielding
parent) in two crosses Py X Pa and P3 x Py, The F,

" distribution in the P3 ¥ Tu cross is very narrow, The
freguency array for the bhackecross generaticn tends to
shift towards the recurrent parent in all crosses evalua-

ted for seed cotton vield.

[ERT I

-_x;g:"Taﬁiéuh.shows the segreéaﬁiné.battérn'fof lint
yield. The F, was intermediate between the parentals
in all crosses except Ph X P5 where it was Similar to
that of the higher yielding parent. The frequency
distribution of the F, was unimodal in four out of the
six crosses studied and did not produce any significant
skewness, Transggresslive segregation was manifegted in
two crosses Ph X PS and PU x Pys The distribution in
the_bachcross appears to shift towards the recurrent
parent in five of the six crosses., In one cross P3 X P7
(52) the recurrent parent appears not to have any
influence on the segregation pattern, Transgressive
.segregation was manifested 1n three crosses P7 X P2,

P : P .
‘Pu X 5 and L b4 P1

Table 5 shows that for lint percent, the F, was
Iégain intermediate between the distributions of the
parents in all crosses except P3 X PlL where it was
similar to the distribution of the better parents.'
The distribution of the F2 was positively skewed 1n
three crosses P7 x Py, P3 X P7 and Py x Pg and showed
unimodality in five out of the 8ix crosses evaluated.
Transgressive segregation was manifested iﬁ only two



crosses Ph x PS and P3 X Ph' In all the crosses
evaluated the distribution of the backcrosses appears

to shift towards the recurrent parent.

Results for mean flher length are presented in
Table 6 and indicate that the distribution of the Fy
was similar to the short fibered parent in three crosses
P7 x Pz, PLIr ®x PS’ P1 % P6; intermediate between the
parent in only one cross Ph x Pys3 and similar to the
long=-fibered parent in two crosses P3 X P7 and P3 X Pu.
The spread of the F2 distribution fell within the
parental extremes in all crosses and showed unimodality
in the six crosses also, It is positively skewed in
four out of the six crosses. The distribution of the
backeross generation tends to be similar to that of the
F, irrespective of the recurrent parents in the five

crosses where the F1 distributions were similar to

particular parents.

Table 7 shows the freguency distridbution of fiber
fineness in micronaire units. The F, distribution was
intermediate hetween the parentals in two crosses P7 X P2
and Ph X PS; closer to the coarser parent in three
Crosses PB X P7, PB x P, P1 P P6, and c¢loser to the
finer parent in only one cross PLL X Pqs The Fs
distribution transgressed those of the parents in
three crosses P7 X P2, PB X P7 and P3 b4 Ph and showed
unimodality in three crosses P3 X 17, Ph X PS and P1 X P6‘

It is positively skewed (towards the finer parent) in
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Table 5: Frequency distribution of Lint Percent
in Six cotton crosses

Ma VN NN a@ MO MO Chad NN N D
- - - - L - . - - - - - - - - N
RRARARKEERRRAAAAgg Y N
Jtripper P, 2 311 3 10 38.3 .78
X P, 171 41 3 10 36,5 .62
F, 15 33 L 31 20 36,8 1,10
B, 33 5 161 1 20 37,5 .85
B, 11 12 22 5 611 20 36,6 1.1
.SA(76)23 P, 21 32 2 10 36,3 .68
oty o= P, 2 311 3 10 138.3 .78
Stripper Fe 12 L 12 10 37.4 .70
Fa 1771 & 217% @ 20 36,9 1.28
B, 2 24 23 3 22 20 36,5 1.1
B, 1 34 1 25 L 20 37.6 1,21
icala SJI . P, 1 1 251 10 38.3 .72
X ) P2 1 3 h 2 10 3501 051
Zoker 310 Fs 31 2 31 10 37.2 .77
F, 11 12 L2 3 11 2 2 20 37.1 1.63
Bf 1 35 22 h 127 20 37.6 1,51
B, 249 32 2 20 36, 1.12
ASA(76)23 - Py 21 32 2 10 36,3 .68
Ix W P 1 1 25 1 10 38,3 .72
Acala SJI Fo T 4 399 4 10 38,1 .72
Flooq 1 22 4% L1 31 1 20 37.8 1.49
Bf 1 23 33 14 23 2 20 37.1 1.37
52 172 23 3 16 2 20 37.4 1.13
CuE B L, 1t oesa R8s p
Allen 333 F2 2 A 4 10 36,2 ,77
Fs 1 12 33 2 21y 20 37.2 .93
By 12 13 5 3 L 1 20 37.2 .93
B, 1 53 L5 2 20 36,1 .78
t1len 332 Py 2l 3 1 10 35,0 42
Delte g gf 3 31 1 11 2 187 :8 %g:ﬁ :98
eltapine F2 72 9 5 1 5 9 20 36.7 1.47
B3 I 31 L 3 5 20 36.6 1.37
B, 1 1 3 2 152 © 20 37.8 1.35
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Taktle

Frequency distribution of Fiber Length (mean length) in six cotton crosses

Class values in mm

e Il B L B R B N B R

Cross T AN A A s X U €€ € €8 8§ § €EY Mean 0
F. 1 2 10 24,23 .31

Stripper wm 3 b 1 3 2 L 10 26,18 .25
X FJ 2 3 8§ 10 23.45 .27
Samaru 72 mm 1. 5§ 1 L 2 1 2 L 20 24,69 ,67
B3 2103 2 2 = = = 1 20 23.92 .58

B, 1 56 L 1 2 20 23.92 ,58

P, 1 - 10 22.88 ,23

RASL(76)23 mw bob 1. 2 3 L 10 24,23 3
x F L 5 1 10 24.10 .19
Striilper Fa 1 3 22 7 L 1 20 23.74 .47
By 315 6 5 20 23.77 .43

mm 1 26 7 3 - 1 20 23.81 .39

13 2 2 10 2447 .35

\cala SJ1 E, # 3 ¢ 10 27.69 .35
X mw 2 3 L 1 10 24.33 .30
Coker 310 F, 1 3 5 2«= 1 2 20 25,91 .55
BJ 11 6 6 1 3 11 20 24.87 .48

B, 1.7 5 - L4 1 20 24,96 .50

B, 1 = L 1 10 22,88 .29
RASA(76)23 P) ¥ 2 3 3 2 10 2447 .35
X F2 2 1 6 1 10 2417 .3
\cala SJ1 F 5 26 2 3 2 20 23.70 .51
mm EL. E 3 3 20 23.99 .pw

B, 175 3 8 3 20 24.07 .4



Table 6.

rrequency distribution

of Fiber Length (mean length) in six cotton crosses (Cont'd)

Class values in mm

% DO v oo M = e oo LS Rae 9

Cross 8 8§88 88 8 dF 4 088 9% NN NN S N Mean SD
P, 23 3 2 10 2447 .35
Acala S8J1 1 5 3 10 26,03 .31
) X .u..ﬂ W N N “w ;_O M:.@@ owu
Allen 333 F, s 3 B35 .o 20 24,99 .33
B2 12823 ¢¢3 20 25,10 .48
B, L L6 ? 20 25.51 .50
2 4 8§ 3 10 mm.Mu .wm

Allen wuw P 10 Nwt W ow
x .m 3 w w w . 10 24,00 wm

Deltapine F, 5 5 3 1 3 2 1 20 24.53 .
B 1L 8 5 & 20 24,53 .52
B, 110 2 2 1 20 23.89 .8
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Table 7: Frequency distribution of Fibre Fineness in six eatton crosses

a
Class value in micronaire units
N O 9] MmN 4 wn W &~ @ (o)} 0. 1._ ?“ Qu lum_. w._.u fnw .
Cross B S W WS S S S S S S S S S N Mean  SD
P, 1 321 1 11 10 3.5 .20
Stripper P 1 4L 3 1 1 10 3.8 e12
X wm 1.2 4 2 1 10 3.5 12
Samaru 72 F, * 2 3 2 1 1% L 4 2 20 3.5 26
B 1 1 55 3 3 2 20 3.4 .16
B, 1 2 2 21 4 1 4 1 1 1 20 3.6 .29
P 1 2 3 2 2 10 13,5 .13
RASA(76)23 P 13 2 1 1 1 1 10 3.5 196
X F2 13 3 3 10 3.6 210
Stripper F. 3 4L 15 3 1 11 1 20 3.5 ol
BB 1 3L 21 L 2 111 20 3., .2
B, 2 L 2 2 5 3 2 20 3.5 23
F 1T 3 1 7 2 1 2 1 10 L.2 .28
Acala SJI P 10 3.0 1
X F2 171 L 1 3 10 3.9 e
Coker 310 F. 3 2 2 19 1 20 3.8 .28
BS 11 2 L4 1 2 5 1 2 1 20 3.9 <29
m.m w L 3 2 1 2 2 2 20 3.5 .23
1 1l 2 1 3 2
3 10 m.m .dw
RASA mMW b 1 2 2 JO .N -N
qu : £ - 11 1 1 2 14 2 1 10 U3 2
Acala SJ1 F2 1 4 1 1 2 1 191 2 20 3.6 «27
Pl 1 4 2 2 3 3 2 3 2 1 20 3.5 .26
: 132 L 1 2 13 20 2.8 <21
B3, 5 3 5 L 1 1 1
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Table 7: Frequency distribution of Fibre Fineness in six cotton crosses {Ccnt'd)

Clogs velue in micronnire units

Cress IO SR S S e B AN > S L AT S S N Mean 8D
. M M A M M M o e oo o o o 4 4 o
Ly 17 1 1 1 2 1 2 1 10 L2 2.8
hicall SJ1 Fj, 3K 2 1 10 3.7 W10
X £ 2 2 2 31 10 3,8 i
¥ Aller 333 mm 1 3 L L 211 1 1 2 20 3.9 .35
) 2 1 2 3 2 2 3 1 11 1 20 3.8 <31
By 13 L 4 L 2 1 1 26 3.8 - .21
F, 3 L 2 10 3.7 .10
__.nru_nu(mub M_WW .r.m W N w A \_O l-wom ox_m
x F) 1 2 2 2 2 2 10 L.O .20
“ 7 Deltapine F, 172 3 4L 3 1 3 2 1 20 3.8 .27
B} 1 2 § 2 §© 2 2 20 3.8 .21
wm 11 1 1 3 o3 1 20 3.5 .23
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tﬁree Crosses P3 b'd P7, Ph X P1 and P,T X P6 and negatively
skewed (towards the coarse parent in two crosses P7”x P,
.The backcross distributions appear'to shift towards the
recurrent parent in four out of the six crosses, The
segregation of backcrosses as shown by the distributions

of two crosses P3 X P7 and PJ+ x P, does not show any

influence of the recurrent parent, In all the crosses for

. all five traits studied the parents showed a range of

”fh valuesg, though mainly within two and five close class

values, This observed situation is mainly due to intra-
plot (environmental) wvariation and the incidence of .

- disesse.

£

.y Gene number

The values for secdcotton yield indicate that a
pinimum of 1 to 5 genes control the inheritance of this
trait in the six crosses using the three estimators. A
comparatively high value of 15 was however ohtained in
one cross Py x Pg, using the Mather and Jinks (1971)
.method, The array of all the estimates for this trait
- from all the crosses show that more than 65% of the
- values were below 3, |

Values for lint yield seem to be lower ranging
from 0,2 to 4.5 and with more than 75% of all the
.estimates for the six crosses falling below a minimum
of 3 genes. The highest value obtained was }.5 using o
the Mather and Jinks (1971) mecthod as recorded in cross



Table 8: Estimates of Gene Number Controlling
Inheritance of some Agrcnomic and Fiber
Quality Traits in Cotton

Cross Estimates Characters
SCY LY L% MFL FF
a 1.6 2.0 005 3.3 0.3
- i b 1. 2.0 0,5 1.2 1.7
Samaru 72 c 2:0 11 10 1,0 0.2
RAS..(76)23 a 2.4 0.2 0.4 1.7 B
‘% b 2.3 0,2 0,4 1.3 &
Lcala SJ1 a 1.6 0,2 0,6 9,5 1.8
% b 1,5 ©0.,1 0,6 6,0 1.8
Coker 310 c 5.0 0.8 1,6 1,0 0.h
RASA(76)23 a 2,9 0,2 0O, 2.3 8.6
e b 2.8 1.7 0,3 2,0 L.7
Acala SJT c 2,5 1.6 1,0 1,0 Ot
Acala SJI a 2.1 0.4 2.7 1.0 Q.
x b 2,14 0,5 2,6 1.8 0.3
Allen 333 c 5.0 0.8 1,8 1,0 0.3
Allen 333 a 5.3 2,5 1.7 2.7 10
x b 5.1 2.}.]. 1.6 ?.2 OQOLI.
Deltapine c 15.0 L5 2,1 1.0 0.1

*a - Using Wright's formula

b - Using Wright's improved formula;
¢ - Using Mather and Jinks method,



x falling below 2,
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The highest_estimﬁte for the minimws number of genes
- segregating for lint péréént Qas found to be approximatelj
..3 with a range of 0,3 to 2,7 and with more than 75% of

all the estimates from all crosses using the three methods

¥ :

Estimates for Mean fiber length using the three methods
vfor estimation show less than 3 genes controlling the
inheritance of this trait in nearly all crosses. In cross
P), x Py, however, estimates of 6 nnd 9.5 were obtained
using Wrights and Castle-Wrights formulae of estimation
respectively. A range of 1.0 to 9.5 was recorded for the
six crosses, o *

The same. trend is exhibited for Fiber finéness. The
highest estimate was about 9 using Wrights (1921) formula,
Most of the estimntes had values below 2. No estimate
could he made for one cross P3 b3 P7 because the parental

means were the same for fiber fineness,

4.5 Gene action

The fit between observed and thooretical means was
used to determine whether the data could be explained
more logically on the assumption that the effects of
the genes are arithmeticnlly cumulative (additive effocts)
or on the assumption that they are geometrically cumulative
(non-pdditive effects)., These results are presented in

Lppendix Tables 1 and 2,
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An e?ﬁminﬁtion of these Tables revenls that there is
a very good 2greement between the observed and theoretical
means assuming both arithmetic and geometric means., The
Chi-square values for the goodness of fit between the
observed and theoretical means were all very low, actually
less than O,L for nll traits in almost all the crosses

evaluanted,

The probability values for seedcotton yield for F2,-
B, and B2 generations range from 80% to 9Y9% in five out
of the six crosses studied - 2ssuming both arithmetic
and geometric relationship., In one cross, P1 X P6
however, probability values of 30% to 50% (F2 generation)
and 50% to 70% (Bﬂ generation) were obtained., These
observations seem to suggest that additive and non-
additive gene effects are important in the inheritance

of this character,

The data for the lint yield fellows the same pattern
as that of the seedcotton yield, Except for one cross
P, x Pg where probability values of 50% to 70% were
obtained in F, and B, generations, probability values
were above 80% in all crosses assuming both arithmetic
and geometric relationship, In two cases of F2 in the
Crosses P3 x P7 and P3 x P, , perfect fits were obtained
with p-value being 100%, The equal importance both
arithmetic and geometric relationship is indicated by

these results.
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Probability values of over 80% were obtained in all
crosses for lint percent assuming both arithmetic and
géemetricrelaticnship. This also pinpoints equal influemnce
of both gene effects in the inheritance of lint percent

AT

in the materinals studied.

Estimates of x2 values fofafﬂe fité Between theoretical
and observed means showed probability values of aver 80% in
all cresses for Fiber Length., Perfect fits were obtained
in three instances, F2 in the cross P2 X P7 and 82 in the
crosses Pu x P, and P1 X P6 assuning arithmetic gene action
and also B2 in the cross Ph X P1 assuming geometric gene
action, This observation gshows the influence of
additive effects in the inheritance of Fiber Length,

R Moo ‘ : T _

Five individual cases of perfect fits were obtained
between observed and thecretical means for fiber fineness,
four assuming geometric gere action and one assuming
arithmetic gene action. All the c¢rosses show good fits
in all cases with x° probability vnlues in excess of 80%,
The data here indicate that additive gene action is
important in the inheriftance of this trait.

L.,6 Heritability =

Estimates of heritability expressed as a percentage
for seedcotton yield,lint vield, lint percent, mean
fiber length and fiber fineness obtained from the Fsy

variance methrd (Broad sense) were generally larger
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than those obtained from the F, and reciprocal backcross

variance methed (narrow sense), (Table 9),

Seedcotton yield exhibited the highest estimates of
broad sense heritability considering the six crosses
studied with the highest value (96,9%) obtained in cross
P, x Pg. The estimates in crosses Ph X PS (93.3%) and
P, x Py (90.6%) were about the same and higher than those
in crosses P, x P, (70.7%) and Py x Py (71.8%)., The
lowest broad sense heritability estimate (6lL,2%) was
obtained in cross P3 be Pu. The highest narrow sense
heritability estimates for seedcotton yield (8€,4%) was
x P

obtained in cross P Incidentally the 76,3%

3  a
obtained in this cross was unexpectedly higher than the
corresponding broad sense estimate, This unexpected
result might be due to environmental effects or scaling
of variance of F2 and those of backcrgsses, B, and BZ'
The average narrow sense cstimates in crosses P, x P,
(52.3%) and P, x Pg (55.9%) were about the same and
higher than the low estimates in crosses Py x P) (20,1%)
and P x P, (12.2%)., These results indicate that a size=-
able propertion of the total variability present in these

materials is due to additive gene effects,

The disparity between narrow sense and broad sense
heritebility for lint yield are generally lower than
those for seedcotton yield,
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Table 9: Heritability (%) Estimates for some
Agronomic and Fiber Traoits in Upland Cotton

Herita-- Characters
Cross bility
Trpe scY LY L% MFL ~ FF
Stripper B 70.7 60.L 56,2 82,0 66,2
Samar&: 72 NSH 52.3 21,2 21,0 58,3 1.3
R.SAL76)23 V" - pgn 71.8 647 67 57.6 57.7
Stripper .. - NSH e _?6.3 51.2 9.4 43,8 26,7
‘eala 81 . e 93.3 93.5 86.1 59,8 51,3
COREI‘ 310 NSH 86.14_ 88.7 67.0 .}_L2.8 25.0
RiSA(76)23  msH . 62 82,7 77.9  58.5 50.1
hcala 831 -5 NSH 1o 20,1 84,6 57,9 46,3 18,6
fenls ST1 B pgy 90.6 82,8 72,5 62,4 77.1
Allén 333 NSH 12,2 50,0 67.6 32.1 68.9
ﬂllei 333, BsH | 69,9 94,1 90,0 Zz’é 29.9
kel ' NSH » . 20 - -
Deltapine 55,9 b9 32,9 57.6 63.L

¥BSH - Broad Sense Heritability
" NSH ~ Narrow Sense Heritabillty
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Z/fl The highest broadsense estimntes were recorded in

§  crosses Py x Py (94.1%) and P x Py (93.5%) with results
in crogses P3 % Ph (82.7%) and P& x P, (82,8%) being
similar. Crosses P, x P, (60.,4%) and Py x Py (61, 7%)
had the lowest broad sense estimates, The lowest narrow
sense heritability estimates (21,2%) was recorded in
cross Py X P, and the highest estimate (88,7%) in cross
Ph X PS' The 6L.,6% obtained in cross P3 X Ph was again
higher than the corresponding broad sense estimate and
is again ascribable to sampling error in measuring
variance of F2 and backcrosses B1 and B2. The remaining
narrow sense estimates range from Ll.9% - 51.2%. These
findings indicate that additive gene effects are more
important in the inheritance of this trait than non-z:- .t /.

additive gene effects.

The broadsense heritability estimates for lint
percent and mean fiber lensth were still gquite high but
were generally lower than those for lint yield. The
values obtained ranged from 56% to 90% for lint percent
and 58% to 82% for mean fiber length, The highest narrow
sense heritabilities for lint percent were exhibited in
crosses P) X Pg (67,)%) and Py x Py (67.6%) and the
lowest estimates were obtained in crosses P7 x P2
(24.0%), Py x P (32,9%) and Py x Py (38.4%). Cross
P3 X Ph had an intermediate value of 57.9%,., For .
mean fiber length-the highest narrow sensé’wstimateﬁ
were recorded in crosses P, x P, (59.3%) and P, x Pe

(57.6%) whlle the-.lowest estimate wae recorded in crogs
PLL x P, (32 1%) . -

|
i t
|
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The remaining three crosses had the values L2%, L3%
and h6%, Averaged over all crosses the disparity between
the broad sense and narrow sense heritability estimates
were higher for lint percent than mean fiber length,

The observations from these two traits pinpoints the
possible suggestion that the magnitudes of additive gene
effects, though lower than those for seedcotton yield
and lint yield are reduced, Infact the values for lint
percent indicate almost an equal importance of none
additive and additive effects, The additive effects
were more important than non-additive effects for mean

fiber length,

Of all the traits studied, fiber fineness seems to
have the lowest heritability estimates, The value for
the broad sense estimates ranged from 50,1% to 79.9%.
Narrow sense estimates were lowest in the crosses Ph ) 4 PS
(25.,0%) and P3 X P7) (26,7%) while the highest estimates
were recorded in the cross P, x Pg (63.4%) and Ph x P,
(68,9%). The prepondernnce of additive effects is again
shown by these results although the presence of non-

additive effects is reaffirmed,



L 52
CHAPTER_ 5 .. - -,

- . . :

DISCUSSION

The phenotype is the total sum of assemblage of

. genes and of the interaction of those genes with the

'-;_ environment, The characters in this stwdy are controlled

by several geues, Jihe genetic component of an individual
- gunantitative traitJmay be made up of additive and non-
additive (dominance and epistatic) effects. The additive
effect for a given trait is the sum of the average
effects of the genes conditioning that trait, the sum
being made of the alleclic pair at each 1locus and over all
loci (Falconer 1960), The non~additive ¢ffects result
from interaction between alleleg at the same locus
(dominance) or interactisn between alleles at different
loci (epistasis). The results presented in this study
were obtained from an experiment desiened to provide

some ingight into the nature of gene action asscciated

with severzl quantitative traits in upland cotton.

5.1 Hetercsis and Inbreeding depression
Heterosis antd inbreeding depression often occcur

in the cultivated tetraploid cottons Gossypium hirsuvutum

and Gossypium barbadense. However such phenomenn are

less pronounced and less consistent in these cottons

than in certnin other species such ns corn and tomatoes,
Previous studies of Kearney (1923}, Jones and Loden (1951),
Turner (1953), Kime and Tilley (19L7) as cited by Young

and Murray {4966) showed that heterotic effects in cotton
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are inconsistent. In this study the manifestation of
heterosis was generaliy low for all the traits studied.
The magnitudes of heterotic effects obtained for seed-
cotton and lint yields were similar to those obtained by
Al-Rawi and Kohel (1969) but were in contrast to the
results of Jones and Loden (1951), Miller and Marani (1963),
White and Richmond (1963), Meredith et al (1970) and
Meredith and Bridge (1972). For lint percent the results
of Miller and Marani (1963), Al-Rawi and Kohel (1969)

and Meredith et al (1970) were also similar to the present
study. The magnitudes of the heterotic effects obtained
in this study for fiber length were in gencral agreement
with those of White and Richmond (41963) Miller and

Marani (1963), Young and Murray (1966) Al-Rawi and Kohel
(1970) and Meredith and Bridge (1972). Fiber fineness
exhibited the highcst amount of heterosis in the

materials used in this study and the values and pattern

of heterotic effects obtainsd were similar to the results
of Young and Murray (1966),Meredith et al (1970), Al-Rawi
and Kohel (1970) Meredith and Bridge (1972).

Two possible reasons have been advanced by Young
and Murray (1966) for the somewhat lesser expression
of heterosis and inbreeding depression in tetraploid
cottons as compared to diploid cross pollinated crops
such as corn and tomato, First the tetraploid cottons
may have been sufficiently self-pollinated before
domestication to develop genomes typical for self-

pollinated plunts, Plants which are predominantly



s "F?;3' f} cl,
self«pollinated normally do not express the stricking
inbreeding depression and heterosis typical of the cross
pollinated plants, Dohzh:asky (1946) has hypothesized
that self-pollinated plants are expected to show little
heterosis because the deleterious recessive and unfavour-
able recombinations are quickly eliminated from the
population. Similarly, Mather {1943) has suggested that
inbreeding organisms achieve an internal, chromosome

balance and as a result are not upset by inbreeding,

The second possible explanation involwves the poly-
ploid condition of these cottons., Since the dipleid
parents each carry many genes with identicnal functions,
new amphidiploids would be expected to carry duplicate
genesg at many loci. Since duplication has been found
for several genes with qualitative effects in the tetrae
ploid cottons, Murray (1965) Rhyne (1957), duplication
of many favourable dominant polygenes would also likely
be present., If we nccept the theory for heterosis
proposed by Jones (1917), inbreeding cffects would be
expected to be less proncunced in the tetraploids,
hecouse segregants lacking o dominant faovourable allele
at a particular duplicated locus would be less frequent
than in the diploids. Hertzsch (1959) as cited by Ybung
and Murray (1966) has demonstrated that new polyploids
are less sensitive to inbreeding than their diploid

parents,

T would like to subscribe to both explanations.

Thus the smallness and inconsistencies of the heterotic
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effects found in the six Gossypium hirsutum L, crosses,

here, could be partially attributed to genctic duplication
and partially to the possible fact that the genomes of

the diploid species carry genomes somewhat characteristic
0f gelf-pollinnted specics., Consequently hybrids here
will not have the potential that they could have had in

such specics as corn,

5.2 Freguency distributions

Smoothness, apparent normality or unimodality of F,
distribution can be usvd as evidence of polygenie
'inheritnnéé provided that the major portion of the

variance in F2 is genetic,

For seedcotton yield, the unimodality exhibited in
the F2 distribution Iin five cut of the siX crossges
evaluated is evidence that this trait is polygenically
inherited. The skewness shown in the F, is probably due
to the complementary effects of genes, This nssertion
is however not reinforaecd by the backcross distributions
which still showed.the influence of the gene dosage
supplied by the recurrent perent,

The F, distribution for lint yield alsc suggests
polygenic inheritance as evidenced by unimodality in
four crosses out of six, This assertion is further

reinferced by the presence of transgressive ségregates
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For lint pefoéﬁt fﬁg'distribution of the F, was
unimodal in five crosses out of six, This indicates
polygenic inheritance for this trait. The presence of
skewness in three crosses for this character suggests
the possible influence of complementary factoers,

) Pgiygeﬁic inheritance is also indicated for mean
fiber length as is indicated by unimodal distribution

of F2 in all the crossgsuevaluated. The skewness shown
by the F2 distribution.is again suggestive of the effect
of complementary factors in the inheritance of this
trait. This suggestion is strengthened by the behaviour
of the backcross geherations where In five out of the
six crosses evaluated the effect of the gene dosage . .-
supplied by the recurrent parent is not exhibited in

the segregation pattern of the backeross generaticn,

The presence of transgressive segregates and
unimodnlity shown in the F, distribution for fiber
fineness in three crosses infers the operation of poly-
genic inheritance for this trait. The presence cof
skewness in five crosses in the distribution of F,
also indicates the operation of some complementary

L factors in the inheritance of this trait, This

asgsertion is reinforced by the segregation pattern of g;?,?

the backecross generations in two crosses where the
influence of the recurrent parent is apparently

neg'igible,
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I5.3 Gene number

57

Similar observaticns (unimodality of Fy distributions)

" were made by Ware, et al (1943), Burton (1951), Bilbro

(1961) and Ware and Harrell (1963) who also made similar

conclusions of polygenic inheritance for these traits,

2 "
. e
,.{-.

The distributicon of the F2 segregants indicate that

. the traits evaluated behave as gquantitative ones and

~since no conventional ratics are expected in such traits,

' f_it is not possible to make an exact determination of the

number of genes Ly which the parents differed, Sonme

' COmmonly used statistical estimators were usced to
" estimate the minimum number of genes segregating - for

~the traits studied, Estimates were computed uging Wright's

. (1921), Castle and Wright's (1921) and Mather and Jinks

L.(1971), formulae on the assumptions inherent in the

-equations, An under~estimaticon of the estimoted gene

number results if there J; fallure of any of the under-
lying assumptions using any of these three methods,

#

| In this study, except for two tralts, Mean Fiber
Length and Fiber fineness, in Crosses P3 x P7 and P3 x B,
respectively, the estimntes obtained for the minimum

number of genes conditioning all the traits studied

;5g did not exceed a value of 3, Although not much

literature is available to me in this regard on cotton,
this estimate seems to be a gross under-=ecstimate of the
true situation, This is in consideration of the incon-

sistencies cobserved in segregation patterns in the crosses
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for the traits., Panse (1957) working with Gossypium
arboreum species obtained estimntes of Iy or less as fhe
minimum number of effective facturs seggregating for
fiber length and also indicated that this value wans very
small, He explained his low vnlues os being due to the
fact that all the methods used in these estimations
alculate only closely linked groups of genes rather than

individual genes, 5Such groups will obviously segregate

in blocks except for occasional crossovers,

I would like to suggest the need to carry out much
further, theoreticnl and experimental investigations for
deternining the nctual number of genes responsible for
quantitative characters by taking into account the |
phenomena of linkage, the difference in the magnitude
of individual genes and the extent of their mutual

interaction,

5.l GGene action

The relinbility of information obtained from the fit
method, that is, comparing the avernges of different
generations with a predicted average calculated from
parental and F, means depends on the efficiency of the
method as applied to the avallable data. Alsco since
the formulge for obtaining theoretical menns take
dominance and hetercsis into account, this assumption
has to be satisfied to obtain n reliable test (Powers ond
Lyon, 1941). The efficiency of the method can be

- ascertained by testing the statistical significance of
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the difference between the comparable menns omong
generations. The method is efficiunt when the contrasted

formulae are discriminat ry (Powers and Lyon, 1941},

In the present study, in no case wasg there a
gtatistically significant difference bhetween the
obtained mean and the corresponding theoretical mean
and even between the twa theoreticnl means for all the
troits in the crosses evaluated., It is thus apparent
as regards this stuldy that this method is not sufficiently
sengitive to he c¢f any particular value as o means of
studying gene action, The agreement between the
observed and theoretical means was very good in all the
crosses for the traits studied assuming both arithmetic
(additive) and geometric {(ncn additive) gene action,
This should apparently indicate equal importance of bhoth
additive and non-additive gene effects contrcolliing the
inheritance nf the traits studied. I would however hold
the resultsz of this study inconclusive and advise that
any information cobtained from the application of the
method as in this stuly he used with cauticn. Powers
and Lyon (1941) obtained similar results and held their

L8

results about gene action inconclusive,

5.5. Heritability

Heritability refers to the ratio of the genotypic
varintion to total phenotypic variaotion. Estimates of
heritability are of primary importance to the plant

breeder because this parameter determines progress

40
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from selection, Twn types of estimates are recognized,
broad and narrcw-sense, Broadsense heritability is the
r~tio ¢f the total genct’- variance to the phenotypic
variance while narrow-sense heritability is the ratio
of the additive goenetic variance to the phenotypic

variance.

Broad-sense heritabilities were estimated using
the F2 variance method described by Mahmud and Kramer
(1951), Weber and Moorthy, (1952) while the narrow-
gense heritabilities were estimatedl by the F2 and

reciprocal backcross variance method described by Warner

(1952).

The results presented here-in indicate that there
are differences in heritability obtained among crosses
for all the traits studicd, These differences can be
esplained by varying gen. content among parents involved
in the crosses with respect to these traits, However,
as was stated by Lizng and Walter (1966, it is not
toetally unexpected since the performance cf n parent's
progeny would vary depending on the other parent variety
in combination., The broad and norrow sensc estimates
obtained in this study agree with those abtained by
Al=Rawi and Kohel (1969) and Niu (1981) for seedcotton
and lint yie¢ld, The narrow sense estimates obtained
by Tabrah (1970) and Al-Rawi and Kohel (1970) for
fiber length and fineness were however similar to those

obtained in this study. The narrow sense estimate of
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Tabrah (1970) fer lint percent was'ﬁs high as those
obtained in the present study but the estimates obtained
by Simongulian and Tabani (1980) for this trait were

much lower,
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CHAPTER

SUMMARY AND CONCLUSIONS

Studics were carried out at the Institute for
Agricultural Resenrch (I.A.R), Samaru in the 1982 growing
seascn to investigate the mode of gene action governing
the inheritance of five 2pgrenomic and fiber characters in
Upland Cotton, Six F, hybrids, their correspondling F2's
and first generation backerosses (to both parents) inveolving

seven varieties were cvaluanted,

The m~gnitudes of heterotic effects weee relatively
low fcr all traits studied except in cne or two crosses of
a particular trait where higher values were obtained,
Considering all the crosses evaluated, heterotic cffects
ranged from 0,21% to 10% for positive hetercsis and =0,03%
to =7.9% for neintive heterosis, The manifestation of
heterosis however small che effect is, is 2n indication
of the presence of dominonce zene effects., The necative values
obtained in these crosses for these traits indicote dominance
¢f the lower parent,

The segregntion pattern of the 2 populations presented
as frequency distributions indicnted unimodality in the Fsy
distributinn in most of the crosses for the five characters
studied, - This is an indlication of polygenic inheritance
for these traits. There is also an apparent indication of
the presence of coumplementary effects cf 7enes 2s shown

by skewness of some cf ,the F2 distributions,



63

The vstimntes for the minimum number of genes
segregnting for the trafts in this study indicnte that
except for two traits, Mean fiber length (9.5) and Fiber
fineness (8,6) in crosscs Ph X PS <l P3 X F',_‘P respectively,
the values 'id not exceed 3, This estimate seems to be a
gress underestimate of the true situntion, This is in
considerantion of the inccnsistencies observed in
segregntion potterns in the crosses forthese traits and

previous data from litornture,

The fit method of compnring the aver-ges of different
generations with o predicted averase cnlculated from
parental and Fy means ns a means of determining gene action
in the inheritance of the five charrcters evalunted in this
study was T-und to be inefficient, This was based on
tests of differences between calculated means assuming
writhmetic and geometri Palati?nsh}ps. using t-tests,

The results ~f this stuly with respect tc zene acticn are
thus inconclusive with the applicaticn of thls method,
However from visual cbservation of F2 Distribution and
Heterosis pattern, a #eneral trend of gene action
controlling; the five traits is descernable., Additive
gene effects appear to be relntively more important than
non ndditive effects in the inheritance of seedcotton
yicld, 1int yicld, 1int percent end mean fiber length,
Non-additive (Dominance) gene effects however seem to be

more impcrtant than alditive effoects in the inheritance



of fiber fineness., There isg also an indication of
overdominance (at the ccarse level) for this character
in three out of the s5ix crosses evaluatoed,

Broadsense heritability estimates were quite high for
all traits studied with values ranging from 50.1% to
96,9%, The narrow sonse estimate wers however qenerally
lower but were still quite high for most of the characters
studied, The values ranged from 12,2% to 88,7%., The . . |
high narrow sense heritability estimates point to the fact
that additive gene effects were more important than none

additive effects in the inheritance of thuese traits,.
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T : (Additive) gene action

F, Population B4 Population B, Fopulation
Cross - = o Tr2lt gpgers caleu- ¥° P Obser- Calcu- X° A Obser— Calcu- X° I3

ved lated Values ved lated Values ved lated Values
Stripper x Samaru 72 8.3 48.9 ,007 90-95 L4B.4 50,0 .051 §C-90 k6.3 4B,0 0,60 80-90
RASA{76)23 x Stripper S3.4 52,7 L,009 90-95 Sh,2  SL,0  ,001 95-98 52,6 51.5 .23  B80=90
Acala 8J1 x Coker 310 3CY 65.7 66,4 .007 90-95 63.3 63,9 ,006 90-95 67.2 68,9 042 80-90
RAS4(76)23 x Acala SJ1 57.6 57.7 .000 98-99 56,2 56,5 ,002 95-98 58,5 59,0 ,004 90-95
Acala SJ1 x Allen 333 66.0 65,9 L0000 98-99 62,9 63.L  .004 90-95 68.1 68,5 ,001 95-98
Allen 333 x Deltapine L7, 53,2 ,063 30-50 6L.6 60.7 .25 50-70 U46.5 hL5.7 .01L G0-95
gtripper x Samaru 72 17.7 18,3 ,020 80-90 18,2 18,9 ,026 80-90 16,9 17.8  ,OL& 80-90
RASA(76)23 x Stripper 19,7 19.7 .L000 100 19,8 19,9 ,001 98-99 19,7 19,5 ,003 95-98
Acala SJ1 x Coker 310 LY 24,3 24,5 ,002 95-98 23,8  24.1 00 90-95 2L L 24,9 L0100 90-95
RASA(76)23 x Acala SJ1 21,8 21,8 ,000 100 20,8 21,0 ,002 95-98 21,9 22,6 ,022 B0~-90
Acalz SJ1 x Allen 333 2h.2 21.0 .002 95-98 23.4L 23.6 .,002 95-98 24,6 - 24, .002 95-98
Allen 333 x Deltapine 17.4. 19,6 ,247 50-70 23.6 21,8 149 50-70 17.6 - 17,3  L,005 90-95%
Stripper x Samaru 72 36,8 37.h ,010 90-95 37.5 37.9 .00L4 90-95 36,6 37,0 004 9Q0-95
R.S4{(76)23 x Stripper 36,9  37.4 .007 90-95 36,5  36.9  .004 90-95 37.6 .002 95-98
ieala SJ1 x Coker 310 (g 37.1 37,0 .000 95-98 37,6 37.8  .001 95-98 36.L 36,2 .001 95-98
RASA(76)23 x 4cala $J1 37.8  37.7 .003 95-98 37,1 37.2 .000 98-99 37.4 38,2 017 80-90
Allen 333 % Deltapine 36.7 36,9 ,001 95-98 36.6 35,8 .018 80-90 137.8 37.9 .000 98-99
Stripper x Samaru 72 2.7 2L.3 LO05 90-95 23,6 23.8 .002 95-98 23,9 24,8 ~,033 B0-90
RASA(76)23 x Stripper 23,7 23,8 ,000 99-100 23.8 23.5 ,003 95-98 23,8 mm.m .005 90-95%
scela 5J1 x Coker 310 yeo 26,0 25,2 ,020 B0o-90 24,9 24,4 .009 90-95 mm.o. 26,1 L0l2  80=90
RASA(76)23 x icala 81 23,7 23,9 L,002 95-98 24.0 23.5 .009 90-95 24,1 24,3 ,LO03. 95-98
scala SJ1 x 4Allen 333 25,0 25,1 .001 95-98 25,4 24.7 .018 80-90 25.5 25.5 .00C 100
Allen 333 x Deltapine oLh.5 2L, 0005 98-G9 2, 25,0 ,016 80-90 23.9 23.8 .000 100
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Appendix Table 1: Comparison of olserved and calculated means assuming Arithmetic
(Additive) gene action, (Cont'd)

F, Population B, Pecpulation B, Population
Cross tser- Calcu- .2 i
Trait X P Ohser- Calcu- 2 P Obser= Calcu- 2 F

ved lated Values ved lated X Values ved latesl X Values
Stripper x Samaru 72 3.5 3.5 .003 95-98 3.4 345 .003 95-98 3.6 3.7 «003 95-98
RASL(76)23 x Stripper 3.5 3.6 L,003 95-98 3.,L 3.6 .011 90-95 3,5 3.6 003 95-98
Lcala SJ1 x Coker 310 TFF 3,8 3.9 .003 95-98 3.9 4.1 .010 90-95 3.5 37 «011 90-65
RASA(76)23 x Acala SJ1 3.6 o1 .061 80-90 3.5 3.9 041 80-90 3.8 Le3 058 80-90
Acals SJ1 x Allen 333 3.8 3.9 .003 95-98 3.8 4.0 .010 90-95 3,7 3.8 003 95-98
Allen 333 x Deltapine 3.8 3.8 ,000 100 3.8 3.9 .003 95-98 3.6 3.8 .011 90-95




74

2: Compariscn of observed and calculated
(Non=-additive) gene action

me4ans

assuming Geometric

wm Fopulation

w; Population ww Fopulation
Cross Trait Obser- Calcu- wm P Obser- Calcu=- xw P Obser- Calcu- xm P
ved lated “~ value ved lated value wved lated Value

Stripper x Samaru 72 8.3 L8.9 0.007 90-95 4B.L4 50,0 0,51 80-90 Ub6.3 L7.9 t.nmu 80~90
x,{zﬁﬂmvmm ¢ Stripper 53.4 52.7 0.0C9 90-95 54.2 53,9 0,002 95-98 52,6 51,4k 0,028 80-90
Acala SJ1 x Coker 310 scy 65#7 66.3 0,005 90-95 63,3 63.8 0.004 90-95 67.2 68.8 0.037 80-90
mampaﬂmvmu x Acala SJ1 57.6 57.7 0.,00298-99 56,2 56,4 0,000795-98 58,5 58,9 0.003 95¢98
/cala SJ1 x .llen 333 66,0 65,8 .o:xu@m 99 62,9 63,3 (0,003 95-98 58,1 68.3 0,006 98-99
Allen 333 x Deltapine U7l 2.2 0O.4lly 50«70 6L4.6 59.9 0,369 50-70 4I6.5 LS. 0.27 80-90
Stripper x Samaru 72 17.7 183 0,02 80-90 18,2, 18.9 0.2 0-90 16,9 17.7 0,036 80-90
RASA(76)23 x Stripper 19.7 19.6 «C, 005 98-99 19,8 19.9 0,004 96-89 19,7 19,5 0,002 95-98
Lcala SJ1 x Coker 310 ,y  2L.3 2L..5 0,002 95-98 23,8 2L.1 0,004 95-98 24L.h 24,5 0.010 90-95
RALSA(7E)23 x Acala SJ1 21.8 21.8 0Q.,000 100 20.8 2140 0,002 9590 27.9. 22,5 0,016 80-90
Acala SJ1 x Allen 333 2h,2 2.0 0,002 95-98 23.4 23. 0,002 95-98 24.6 mr.u 0.004 95-G8
A1len 333 x Deltapine 17.4L, 19.3 0,187 50=70 23.6 21, 0.185 B0=70 17.6 17.2 0,009 90-S5
Stripper x Samaru 72 36,8 37.4 f.;@m 70-80 37.5 37.8 0,002 95-98 36,6 36.9 0,002 65=98
RASA(76)23 x Stripper 36.9 37.3 Ol 90-95 36.5 36.9 0,004 95-98 37.6 37.8 0.001 95-98
Acala SJ1 x Coker 310 o  37.1 36.9 0 a> 1 95-98 37.6 37.8 0,001 95-98 36,4 36.1 0,002 g5-68
RASA(76)23 x Acala SJ1 37.8  37.8 04003 98-99 37.1 37.2 0,003 98-99 37.4 38,2 0.017 80-90
Acala SJ1 x Allen 333 36,7 36.L 0,002 95-98 37.2 37.2 0.00C 100 36.1 35.6 0,007 90-95
Allen 333 x Deltapine 36,7 36.8 o.co 98-99 36,6 35.8 C,018 80-%0 37.8 37.9 0.0003 98-99
Stripper x Samaru 72 24.7 24.3 .006 90-95 23,6 23,81 ,.003 95-98 2,.0 24.8 .030 80-90
RASA(7€)23 x Stripper 23,7 23.8 ,0003 98-99 23,8 23,5 ,004 90-95 23.8 24.2 .005 90-95
icala SJ1 x Coker 310 o 25.9 25.2 .02 B0-90 24.9 24.4 .009 90-95 25,0 26,0 039 80-90
RASA(76)23 x /Acala SJ1 23.70 23.9 .002 95-98 24.0 23.5 .009 90-95 24.1 24.3  .OC3 95-98
Acala SJ1 x Allen 333 28,0 25,1 L0083, 95-98 25,4 24,7 .013 80-90 25,5 25.5 oCOC 80 .
Allen 333 x Deltapine 2.5 2Lh.4 .0007 95-98 21,4 25.0 ..016 80-90 23,9 23.8 003 95-98
Stripper x Samaru 72 3.5 3.5 0,000 100 3.4 3.5 0,003 95-98 3,6 3.7 C.003 95-98
RASA(76)23 x Stripper 3.5 3.5 0,000 100 3,4 3.5 0.003 95-98 3,5.. 3.7  0.070 100
Acala SJ1 x Coker 310 - 3.8 3,9 0,003 95,98 3.9 fie1 0.010 90-95 3e5.. 366 w.tcu wM|©0
RALSA(76)23 x Acala SJ1 3,6 L4.1 0,060 80-90 3.5 3.9 0,04 80-90 3.8  L.2 ._u: 00-90
ic2la SJ1 x .illen 333 3.8 3,9 0,003 95-98 5,8  L.) 0.01 90-95 3.7 3, .000 100
2173 333 x Deltapine 3.8 3,3 L0000 160 3.8 3.8 C.00 100 3eH 2 C ._. M0 90=95

-
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