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I. Introduction

Upland cotton, introduced to Korea from the
United States of America in 1904, was cultivat-
ed on a large area in Korea prior to the Seco-
nd World War, Since then the cotton area has
decreased yearly due to the large amount of
cotton lint imported yearly from foreign count-
ries especially the United States of America,

Since the Korean War, cotton acreage has
decreased markedly while the textile industries
have expanded yearly. Large amounts of Ame-
rican lint have been imported to meet the cotton
fiber demand resulting in a loss of valuable for-
eign exchange, Staple food crops self-sufficiency
is more ergently required in Korea than self-
supply of cotton lint,

Cotton is one of the most important cash crops
in Korea, The current area planted to cotton is
13,000 ha, Once food self-sufficiency is reached,
cotton will become an important crop, It is fir-
mly believed requiring continued experiments on
varietal improvement and improved cultural pr-
actices of Upland cotton,

Accordingly genetic analyses for yield com-
ponent and fiber quality of cotton should be
done, Genotypic and phenotypic correlatonships
between economic and agronomic characteristics
must be clearly investigated to efficiently imp-
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rove cotton varieties and cultural practices suita-
ble for Korea, These findings could be utilized
in making cross combinations and progeny selec-
tions thus promoting cotton breeding efficiency
in developing desirable varieties.

Korea peeds early-maturing, long-staple and
high-yielding cotton wvarieties, To breed these
desirable cotton varieties, combining ability,
inheritance mode, heritability and genetic corr-
elations for days to flowering, number of bolls
per plant, boll weight, lint percent, staple
length, 100 seeds weight and lint yield per
plant were investigated, Analyses on segreg
ating mode and genetic components, heritabil
ity, and phenotypic and genotypic correlatio-
ns by using the F, and F; populations of Pay-
master x Heujueusseo Trice combination were p-
rovided to solve basic problems of cotton bree-
ding in Korea,
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I. Review of Literature

Studies on earliness and lateness of cotton va-
rieties have been investigated because of their
great effects on lint yield and quality,

Christidis » Harrison'® and Nishikawa’® show-
ed that earliness and lateness of cotton could
be clascified by percent first harvest, 50%
opening date, mean maturing date, -opening
date, days to open boll and boll period,

In Greece earliness of cotton is closely corre-
lated with early flowering and short boll
period, Also, in Koréa Lee'® confirmed signi-
ficant positive correlation between flowering
and boll opening dates(r=0,746) and Kae33®
indicated that there were significant correlations
between flowering date and boll opening date
(r=0.859-0.921), and between flowering date
and percent September harvest(r=0, 887—0,861).
Th\is flowering and boll opening date are consid-
ered as indexes of earliness,

Ray et als® reported that

first fruiting branch)

NFB (node of
is highly heritability
with low wvariability and is closely related
with earliness, NFB is believed to be a morph-
ological measure for earliness of cotton,

Richmond . Ray$®® reported that mean matu-
ring date by number of bolls per plant was
highly heritable in the F, population and it was
confirmed fo clearly identify -earliness as a
geno-statistical parameter,

Percent first and second harvest of total seed
cotton yield were one of the practical measures
to estimate earliness of cotton,

Concerning relationships between earliness and
othe; - characteristics, Duggar'® reported that

earliness was negatively correlated with big boll

and that earlinsss was not correlated with lint-
yield. Kae® reported that flowering date had
a positive significant correlation with boll wei--
ght, lint percent and fiber length, with late
varieties having generally big boll, high lint.
percent and long staple.

Harland 522 reported that earliness was dom--
Hintz . Green 3 noted that heritabi-
lity of mean boll period in F, and F, popula-
tions was high, 50.6%, they noted in addition.

many dominant genes for earliness and for lat-

inant.

eness that countered each other. White’® conf-
irmed multiple alleles for earliness, lint percent
and boll size in diallel analysis. Kohel at al =
reported that in interspecific crosses between-
Upland and Sea-Island cotton, flowering date
was not controlled by the simple inheritance
of Sea-Island cotton but was render complex-
genetic control.

Flowering date of Latifolium strains was.
quantitatively inherited showing partial domin-
ant as shown in the 48% dominance ratio. Esti-
mates of the heritability were 57% and 70% for n--
arrow and broad senses heritabilities respectively.

In further studies on early-maturing cotton
varieties, Marray’® confirmed that the lines
resulting from cross populations of an early-ma-
turing Yugoslavian variety and Acala 44 were:
earlier than the standard variety Paymaster 101--
A, and had longer fibers than Acala 44, giving
increased lint yields. Miller - Marani*® reported’
that in diallel crosses with § Upland cotton.
varieties, yields of first harvest relative to ear-
liness were increased 12% and boll weight was
increased 99 showing heterosis. General combi~
ning ability was apparent for all the characte--
ristics but specific combining ability was limit-
ed to yield and holl size.

Jones - Andries?®® reported that OKRA leaf
reduced the occurrence of anthracnose while
promoting earlinization, Tabrah®® reported th--
at early-maturing lines performed well when.
planted late, Hosfield’® found that the glan-
dlessness character was associated with Ilater

maturity, lint percent and boll size.
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Christidis - Harrison!® noted that the number
of bolls per plant depended on number of
flowers per plant and the numbers of squares
and bolls shed. Boll number varied with env-
ironmental conditions but was highly correlated
with lint yield.

Kae® confirm:d that number of bolls per
plant was significantly correlated with the nu-
mber of fruiting branches per plant but bolls
per plant were negatively correlated with flow-
ering period. Harland?? reported medium and
large bolled varieties bore bolls from 26-28% of
the open flowers while small bolled varieties
produced bolls from 39-42% of the open flowers.

White - Kohel’® examined and confirmed ad-
ditive genetic variation for lint yield, boll
size, number of bolls per plant and vegetative
weight. Partial dominance was detected in a
diallel analysis for all the above traits. F,
hybrids produced 30% more than mid-parent
due to number of bolls per plant and boll size.
On the other hand, Miletellot” certified that
in the F; population lint yield was significan-
tly correlated with number of bolls per plot but
was negatively correlated with staple length,
indicating fiber characteristics were generally
related independently to each other.

In studies on boll weight, Dunlavy!® repor-
ted that boll size was positively correlated with
staple length, lint index and percent 5-lock
bolls per plant but was negatively correlated
that boll
weight was positively correlated with percent

with lint percent. Kae3® confirmed
5-lock bolls per plant, staple length and 100-ker-
nel weight. Miller et al’® siudied genotypic and
environmental variation and their covariance.
Environmental variances were significant for
lint yield, number of seeds per boll and boll
weight while being small for lint percent. Boll
weight was negatively correlated with seed
index. Ramey - Miller®® examined inter-specific
hybrid populations. Dominant genetic variation
was significant for lint percent, boll weight
and fiber length. The means were located at

the part of partial dominance being similar

to the findings of White”™ in his studies on
diallel crosses.

Dunlavy!® reported negative correlation bet-
ween fiber length with lint percent, and between
seed weight and lint percent. Turner’™ confi-
rmed significant negative correlation between
lint percent and seed weight in Egyptian and
Indian cotton, Christidis < Harrison!® indica-
ted that there were significant, positive corre-
lations between boll - seed weights with lint
percent in Greek varieties while negative corre-
lations were found between fiber length and
lint percent. They concluded due to the opposite
relationship between earliness and lint percent,
breeders should omit these combinations, Using
different stock, kae® noted that lint percent,
was significantly, positively correlated with
boll weight and seed weight but negatively cor-
related with percent 5-lock bolls, William . Bri-
dge™ confirmed high correlations between the
F, and F, populations consisting of 10 com-
binations with five varieties for lint percent,
seed index, and fiber length, strength and elong-
ation, The performance of the F, population
was a particulary good indicator of these traits,
Shephereds6» found negative correlations betw-
een lint percent and staple length in the 95 lin-
es of the inter-specific hybrid cross Deltapine
15 times Sea lsland, These negative correlations
were not found in populations having high lint
percent and adequate fiber strength,

Ramey®® reported that the lint index inheritan-
ce was either dominant or epistatic, Ware - Ha-
rrell’» reported combinatons showing F,; hyb-
rids expressed complete and incomplete dominan-
ce, Ferrer - Monge'® reported that heritabilities
were high for seed index, fiber density index
and lint percent in the F; lines of Deltapine 15
Richmond®> noted that the

amount of lint per seed was regulated by two

times Sea Island,

genetic systems, one showing pleiotropic effects
for lint and fuzz production, The second was a
compound composition of supplementary minor
genes behaving independently in producing lint,

Christidis « Harrison'® found that high lint
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percent was dominant in the F, populations of
Upland cotton times Sea Island cotton, being a
single dominant gene in Upland cotton varieties.
Partial dominance in the case of narrow diffe-
rence between two parents’ lint percents was
found.

Christidis - Harrison found that staple leng-
th was positively correlated with boll opening
date, yield, numder of bolls, boll weight and
number of flowers within variety, but the posi-
tive correlation existed only with boll weight
and boll opening date between varieties, Staple
length was negatively correlated with number of
bolls per plant between varieties, Balls™ repor-
ted that the seed weight of Egyptian cottoniwas
regulated by several simple allelic genes, Lim-
ayei® reported that there was no relationship
between seed index and fiber density
the F, and F, populations of -Upland cotton
times Sea Island cotton,

In the studies on lint yield, Grifee et al!®
noted that seed cotton yield was negatively corre-
lated with internode length,

index in

largest leaf area
and number of vegetative branches per plant but
positively correlated with lint percent and lint
yield, Al-Jibouri et al® confirmed that lint yield
was significantly, positively correlated with lint
percent while both characteristics were negative-
ly correlated with tensile strength of fiber,
Christidis « Harrison!® reported that lint yield
was closely related with seed yield, Jones-. Lo-
of the F; hybrids from
9 combinations 16,9-47.0% greater than mid-
parent Yyields,

den®? reported yields

These F, hybrids were earlier
in percent first harvest, and had large boll,
Combinatons with significant SCA effects were
selected, found that 20% of
(Pima

Barnes - Staten®
all intervarietal . interspecific
32 X Acala 1517C) were
fiber quality, Lee et al*® reported that the 26%

heterotic effects on lint yields were caused

Crosses

superior in yield and

by larger boll size, lint percent, fiber characte-
ristics, and especially superior effects of GCA
for lint characteristics, Hawkins et alz® found

the average lint yields of F, hybrids of Upland

cotton varieties were 19,0% higher than- the

high parent, Superior varieties and
combinations for GCA and SCA

number of flowers per plant and percent 5-lock

superior

in lint yield,

bolls per plant were identified.

White - Richmond™ reported that F, hybrids
gave 30% higher yield.than high parent in diallel
GCA effects were
significant for all of traits while SCA effects

analysis among 5 varieties,

were estimated only for boll size and yield.

In the studies on breeding methods for impro-
ving yield and fiber quality of Upland cotton,
Ramey®” investigated additive-genetic variance,
dominance variance and average degree of
dominance for yield and fiber characteristics,
Abou-EI-Fittough® suggested that because yield
was affected by genotypic, environmental inter-

actions, regional breeding systeins should be
established to reduce large interactions between
variety and region, Abou-El-Fittough et al¥
found significant varietal differences in seedlin-g
responses to minimum temperatures and ripening
responses to maximum .temperatures, Temper-
tures were estimated to account for 30% of en-
vironmental variations, Miller - Lee*® reported
that the top-cross hybrids generally had higher
lint yields and larger bolls than the parent vari-
eties, Lint percent and various fiber traits, were
similar for both hybrid and mid-parent value.
Certain individual top-cross hybrids were super-
ifor in lint yield to the better varieties included
in the test. A conservative . estimate of this
superiority would be around 15.to 20%. Duncan
et al'»™® confirmed that a composite variety
derived from various -Upland cotton varieties
was higher yielding due to hetergsis. Galal et
ali”® found that heterotic effects first appea-
red in seedling stage by giving an_increased
growth rate(6~9 weeks). . This affect carried
over to maturity by increasing number of
bolls, and dry matter. Youag et al™ reported
that heterotic effects of intervarietal crosses
of Asiatic cottons and heterosis in tetraploid
cotton was compounded by dominant growing

characters.



Pressley®® and Koshal et al®t confirmed that
interspecific hybrids shcwed longer staple and
were earlier maturing than were the midparent
value. Kime - Tilley®® reported that the yields
of F; hybrids of 6 combinations of inter-varietal
Upland cotton crosses were significantly higher
than the higher yielding parent. The F, popula-
tion jshcweii increases in number of flowers,
early maturing bolls and lint index. Simpsons®
and Turner™ examined hybrid vigor effects
from natural crosses by mixing varieties.

Studing selection for increased lint yield, Mil-
ler - Rawling® reported that recurrent selec-
tion from Fs populations produced 29 7% higher
lint yields while ibmproying lint percent, number
of seeds per boll,earliness, .and fiber elongation

and coarseness. Boll size, seed size and staple

length and tensile strength were decreased. This
suggested above characteristics were presented

heterotically by additive-genetic effects.

. Materials and Methods

Experiment |

Genetic studies on agronomic characteristics
of Upland cotton were analysed by F, diallel
crosses, The parents were the leading Korean
varieties Suwon 1 and Mokpo 6, the American
varieties Lockett 140, Paymaster, Acala 1517W,
Delfos 9169, Arijona, the French variety Copt
6390, and the Manchurian variety Heujueusseo
Trice®®, Outlines for agronomic characteristics

of the 11 parental varieties are given in Table 1.

Table i. Parental mean values for seven agronomic characteristics in a 11-Parent diallel
experiment with cultivated Upland cottons at Mokpo, Korea in 1972.
Days to 100 No.of
Original flower Wt.of Lint Fiber Seeds bolls Lint
Variety country -ing boll % length weight per  yield
(2) (mm) (g) plant(g/plant)
1. Suwon #1 Korea 80.0 3.05 31.25 20.75 9.05 9.00 8.24
2.Mokpo #4 Korea 84.0 3.90 36.25 23.25 8.35 11,10 10.36
3.Mokpo #6 Korea 84.5 5.05 38.30 27.00 9.35 8.60 12.75
4.Copt 6390 France 84.5 - 4.75 34.65 25,90 9.45 9,10 9.70
5-Heujueusseo Manchu  82.5 4,65 33.20 25,55 11.20 7.00  6.45
6.Lockett 140 U.S.A 87.0 4,60 35.75 26.85 10.55 9.40 9.15
7.D.P.L. U.S.A 87.0 4,30 33.95 25,85 9.65 8.40 8.03
8. Paymaster U.S.A 87.0 6.05 39.45 27.25 9.90 8.35 8.53
9, Acala 1517w U.S.A 87.0 5,00 30.30 26,85 11.50 8.05 6.96
10. Delfos 9169 U.S.A 87.0 4,30 36,60 29,25 9,45 9,55 10.93
U.S.A 89.0 4,90 38,60 30.95 10. 50 6.90 8.05

11, Arijona

© This data was collected at the experimental
farm of Mokpo Branch Station, Crop Experiment
Station, Mokpo, Korea in 1971 and 1972, This
station is located at 34°48'N, 126°23'E and altit-
ude of-10m above sea level.

The 11 varieties were planted at spacings of
70cm X 30cm on May 5th of 1971 and 55 combina-
tions were made between the |1 varieties by dia-
el cross system, The hy;brid seeds were treated
with delinted

nation, These crosses were seeded at 60cm X 30cm

sulfuric acid to promote germi-

spacing on May 5th of 1972 along with the par-
ents in a randomized complete block design with
two replications; each plot containing 10 plants,
Eight hundred kgs of compost, 10kgs of amm-
onium sulfate, 9 4kgs of triple super phosphate
and 8, 8kgs of potassium chloride per 10a were
applied at planting time and 10kgs of ammonium
sulfate was -top-dressed in late June of 1972,
Late emerging or missing hills were replanted
with uniform seedlings of Mokpo 6 to reduce

bias,
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The following measurements were made on 13
individual plants per combination,

Days to flowering=days from seeding date to
initial flowering date,

Number of bolls per plant=total open bolls
just before the first heavy frost on November
20th,

Boll weight=grams of seed cotton per boll

calculated by total seed cotton
per plant divided by total number
of bolls per plant,
Lint percent=ratio of lint weight to total seed
cotton per plant, expressed as
percentage, .
Staple length=mean fibei length, The central-
seed fiber was selected from
each lock fiber length measur-

ement,

Weight of 100 seeds—mean weight of 100 complete
seeds selected randomly (2 times),
Lint weight=balanced after ginning
Experiment I
Genetic studies on agronomic characteristics
of Upland
were conducted at the experimental fields of the

of the F, and F; populations cotton
Mokpo Branch Station, Crop Experiment Station,
Mokpo, Korea for four years from 1969 through
1972,

The two parental varieties wused in these ex-
periments were Paymaster (p;), a late maturing,
big boll, highlint percent and long staple variety
and Heujueusseo Trice (p,), a early maturing,
small boll, low lint percent and short staple
length variety, Hybrid seeds from the cross
Paymaster and Heujueusseo Trice were obta-
ined in 1969, Bulk

new hybrid seceds were harvested in 1970,

seeds from F; plants and
Five
seeds from individual F; plants were bulked
and bulk seeds from IF; and new hybrid seeds
were produced in 1971,

P,, B, F,, F, and F, populations were planted
together in 1972 to reduce variation as the F,
population was randomly selected the F, popul-
ation,

Other cultural and investigating methods were

the same as in Experiment I,
The climatic conditions during the cotton gr-
owing season of 1972 are compared with the

average yearly data as shown in Fig I.
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Fig 1. Some meteological factors during
growing period of the cotton pl-
ant at Mokpo, Korea in 1972,
Continuous rainfall just after seeding caused
The

growing conditions for young cotton seedlings

differential germination and emergence,

were favorable from mid-May on allowing reco-
very,

During the quick growing periods from late
continuous rainfall delayed
Fields

June to early July,
by one day the normal flowering date,
were carefully managed by drainage,

Relatively high temperatures and adequate sun
shines during the boll opening period from Sep-
tember to October gave normal yields,



Table 2. Average parental values, direction of dominance and average F, heterosis for
seven agronomic characteristics in 11-parent diallel cross of Upland cotton,

Direction
of dominance

Average
heterosis %

Characteristics ggfgitgevalue
Days to flowering 85, 4
Wt. of boll (g) 4,60
Line % 35.31
Fiber length (mm) 26. 31
100 seeds weight (g) 9,91
No, of bolls per plant 8.68
Lint yield (g/plant) 9.01

Early —1.00™
Large 3.06™
High 1.90™
Long 3.08™
Heavy 2.42™
%
Many 27, gi
High yield 37.26

The data obtained from the F; diallel crosses
were analysed by Griffing’s?® and Hayman’s?% 25,
25,26,27,28,29 methods, Calculation was done by
the Agricultural Research Burean, Office of
Rural Develoment,

Analyses of F, and F, genetic variation were
made by Mather’s*® statistical method, The sy-
mbolism is that quoted by Mather and Hayman,

V. Experimental Results

Experimnt [ : Inheritance of Agronomic Cha-
racteristics as calculated from
F, Diallel Crosses of Upland
Cotton,
A, Drection of dominance and heterosis.
Average parental values, direction of dominance
hybrids

agronomic characteristics of Upland cotton are

and heterosis of the F; for seven

given in Table 2,

In days to flowering, heterosis was directed
toward earlier than average parental vaue,

Heteroses for weight of boll, lint percent,
fiber length and 100 seeds weight were directed
toward larger, higher, longer and heavier than
average parental value, respectively,

The average degree of heterosis, expressed as
percent deviation of the mean of the F, hybrids
from the mean of parental values, was signific-
ant for number of bolls per plant and lint yield,
Days to flowering weight of boll, lint percent,
fiber length and 100~—seed weight were non sig-
nificant,

B. Effects of General Combining Ability and
Specific Combining Ability,

With partial crosses, variance components for
the estimates of general and specific combining

Table 3, F; mean squares for general, specific combining ability for seven agronomic charac-
teristics in a 11-parent diallel experiment with cultivated Upland cottons,
Charateristics Source of variation
GCA SCA Error
. * ok
Days to flowering 18,5702 3.7697 0.6501
Sk
Weight of boll 1,8257 0.0244 0. 0240
e Sk
Lint% 19, 5960 0.4659 0.1279
ok *k
Fiber length 17,3947 0. 4450 0. 0401
%%k o
100 Seeds weight 1.6490 0. 1487 0. 0649
sk Sk
No, of bolls per plant 8.1132 1. 8208 0. 3204
*k *ok
Lint yield 10. 3895 2,8514 0.4824

*, **: Significant at 5 and 1% level respectively,
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Table 4. Estimates of GCA effect for seven agronomic characteristics in 11—parent

diallel cross Fy,

Variety ]f)lays to Weight Lint Fiber 100 seeds No. of bolls Lint -
owering of boll length weight per plant yield
Suwon #1 —1.947 ~0.711 —1.620 —1.813 —0.544 0. 063 -0.329
Mokpo #4 —0.716 —0.330 0.044 -1.375 —0.397 0.771 "7 0. 480
Mokpo #6 —0.755 0.180 1.283 0.178 ~0.205 0.075 1.329
Copt 6390 —1.024 0. 065 —0.393 ~0.290 —0.094 0.290 0,390
Heujueusseo Trice —1.447 —0.023 -1.105 —0.479 0.529 ~1.359 —1.759
Lockett 140 1.283 —0.030 0.260 " 0.063 0.271 ©0.410 0. 667
D. P L. 0. 744 ~—0.146 -0.797 —0.302 —0.070 0.571 0.114
Paymaster 1. 167 0. 800 2.067 0. 186 —0.082 0.156 0. 140
Acala 1517w 0.629 0.203  —1.501 —0.025 0.586 —0.043 —0.612
Delfos 9169 0.744 —0. 157 0.317 1.551 "—0.519 0.702 0.758 "
Arijona 1.321 0. 150 1.444 - 2.205 0. 167 —1.639" —1.129°
S. E.(gi— gi) 0.1001 0.0037 0.0197 0. 0062 0.010 0.0193 0.0742

ability were analysed for days to flowering,
weight of boll, lint percent, staple length, 100
seeds weight, number of bolls per plant and lint
yield, )

The variance associated with general combin-
ing ability (GCA) was highly significant for
all characteristics, Significant specific combin-
ing ability (SCA) variances for all characteris-
tics except weight of boll were noted as shown
in Table 3,

Listed in Table 4 are the estimated general
combining ability (GCA) effects for each chara-
cteristic in the 11-parent diallel cross F;. Those
parents showing high GCA effects for days to
flowering were Suwon 1 and Heujueusseo Trice
(early) and Arijona, Lockett 140 and Delfos

9169 (late),

In the GCA effects for boll weight, big bollea
Paymaster tended toward large bolled progeny
while Suwon 1 and Mokpo 4 with small boll
directed crosses toward small boll effects,

Paymaster is expected to be a useful parent in
breeding for big boll varieties. Suwon 1 will be
useful when building for small boll varieties,

In lint percent Suwon 1 gave the lowest GCA
estimates for lint percent, while the GCA ef-
fects for Paymaster, Arijona and Mokpo 6 were
relatively higli' The GCA- effects of staple len-

gth for Arijona an& Delfos 9169 were high while
Suwon 1 and Mokpo 4; short staple length var-
ieties gave low GCA effects, ’

The GCA effects of 100 seeds weight were
small especially for Suwon 1 and VDelfos 9169.
The highest GCA effects of 100 seeds weig};t
were for Acala 1517, - Heujueusseo Trice, both
heavy in 100—seed weight, and for Arijona,

In number of bolls per plant, the GCA effect
of Mokpo 4, a many bolled plant, was the larg-
est while Arijona and Heujueusseo Trice were
relatively low in GCA,

The GCA effect for lint percent for Mokpo g
was highest with 1,329 followed by Delfos 9169
and Lockett 140 in that _order, Because the
GCA effects for lint percent _of Mokpo 6 and
Delfos 9169, were high, these varieties are c_ot;-
sidered promising parented materi;ﬁ to increase
lint yields, — o

Since the GCA effects for lint percent of He-

" ujueusseo Trice, Arijona, ect, weré low, these
- varieties could be considered causing yield

. reduction when used parental material .to impr-

ove staple length and to introduce early—matu-
ring gene, )

The SCA of Suwon 1 and Lockett 140, of Mo-
kpo 6 and Lockett 140, and of Paymaster and

Arijona for days to flowering were high and
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late while the SCA between Mokpo 4 and Acala
1517W and .-between Mokpo 6 and Acala 1517W
‘were high and early(Table 1),

The SCA effects on boll weight showed little
variation, giving small, non significant effects,
-- The SCA effects on lint percent were largest
for Arijona times Suwon 1(1.257jand- Mokpo 6
times Suwon- 1(0;969), Mokpo 4 -times Lockett
140 and Suwon 1 times Heujueusseo Trice gave
the lowest SCA estimates,

SCA effects on staple length gave different
responses ‘though the estimates were similar
fo the GCA effect for percent,

The SCA effects on staple length showed a
range of 1.080—1.192. The SCA effects of crosses
between Paymaster, Delfos 9169, Mokpo 6 and
Copt 6390 with Suwon 1 were high,

The SCA estimates on number of bolls per pl-
ant showed over-dominance because more bolls
were produced on the F; plants than on either

parents. High SCA estimates were found for

the combinations of Mokpo 4 and Delfols 9169,
of Mokpo 6 and Paymaster, and of Lockett 140
and D.P.L., There were large variations of the
SCA effects in the crosses Mokpo 4 times Copt
6390 and Mokpo 6 times Copt 6390.

SCA estimates for lint yields gave large vari-

Wr.  gf-Parent diallel %y
iof-

Wr=\6.69 ve

ations for crosses with Mokpo 4 and Mokpo 6
this being similar to the SCA effects of number
of bolls per plant, relatively large SCA effects
were found in crosses with Heujueusseo Trice,

Combinations showing large SCA effects for
bigh lint yield potential were Mokpo 4 and

‘Acala 1517W, Mokpo 4 and D.P.I., Heujueusseo

Trice and Paymaster, and Lockett 146" X Acala
1517W. The SCA effects of these combinations
were larger than the GCA effects,

C.Diallel graph and genetic components

1). Days to flowering

A diallel graph for days to flowering for F,
hybrid from the 11 parents is shown in Fig 2,
The linear regression line passes above the zero
point of Wr axis suggesting that days to flow-
ering is partially dominant, Because the linear
regression coefficient, b=0, 4568,

b=1, there is a large interactions between cotton

is far from

varieties for days to flowering,

These interactions were assumed as complem-
entary gene interactions in the varieties Lockett
140, Mokpo 4 and Paymaster, The F, hybrids
between these varieties were excluded in the
second diallel graph for days to flowering shown

in Fig 2.
In the second graph b=0, 8388, b approaches

Fig 2. Wr, Vr graph for days to flowering in 11 and 8 parent diallel cross FI,
(2,6,8 were excluded in the 8-parent diallel),
1:Sowon #1 2:Mokpo #4 3:Mokpo #6 4:Copt 6390 5:Heujueusseo Trice ¢:Lockett
140 7:D.P, L, 8:Paymaster 9:Acala 1517w 10:Delfos 9169 11:Arijona
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and is not signifiéantly different from b=]1,
Because this line passes above zero point of Wr
axis, earliness can be concluded to be partially
dominant to lateness, D, P,L. and Arijona, which
are late 'maturing, were shown to be the most
recessive, Other varieties were shown to be do-
minant because of near approach to the zero
point, The early-maturing varieties Suwon |,
Mokpo 6 and Heujueusseo Trice showed strong

dominance as compared with other varieties while

Table 5,

the late-maturing varieties Acala 1517w and
Delfos 9169 showed dominance, The variance
ccmponents for days to flowering in the 11-and
8-parent diallel cross F; are shown in Table 5,
In the 11-parent diallel cross for days to flower-
ing, intensity of dominance was large because
H, is larger than D F is of nagative value and
H,/4H,; is 0.5608 these effect of recessive genes

is large,

Variance component for days to flowering in 11-and-8-parent diallel cross Fy,

Component of variance

Estimated value

11-parent diallel

*3-parent diallel

D

F

H,

H,

H,/D

(H/Dy}

H,/4H,
F+r(Wr+Vr/Yr)
K

E

2.0465 4,9701
—5.6783 —1.5759
2.3271 —1.3822
5,2207 0. 5031
1.1307 —0.2781
1. 0663 0.5273
0.5608 —0.0909
0.4249 0.6205
—0.6332 —8.8821
4.6443 3.5253

¥: Mokpo #4, Lockett 140 and Paymaster were excluded in the 8-parent diallel analysis.

In the 8-parent diallel cross for days to flow-
than
heterosis as D was 4,9701 and presented partial

ering, additive gene action was greater
dominance due to (HI/D)* of 0,5273. Minor gene
action greatly influenced early maturity because
of K=-8, 8821,

2) Weight of Boll(weight of seed cotton per
boll)

The variance ccmponent and diallel graph for
weight of boll in the 11-parent diallel cross F,
are shown in Table 6 and Figure 3, respectively,

In the diallel graph for weight of boll in the
11-parent diallel cross F;, the linear regression
line is passing above the zero point of the Wr
axis and D is bigger than H, indicating that the
weight of boll showed partial dominance or a
This can be
located

very low in degree of dominance,
concluded because of H, between
-é—D~21TD. Although recessive genes were highly

evaluated due to the negative F value, it was

considered that this resulted due to small dom-

inance intensity,

Wr
Wr=V05652

0.5r
o4r

‘0.3

ok
0.2 Y=0.131B 40.9083%

ol Ve=04627

Ve
L A 1 Il 1 L
of o2 03 04 05 06
Wr, Vr graph for weight of boll
in 11-parent diallel cross Fy,
: Suwon #1 2:Mokpo #4
: Mokpo #6 4: Copt 6390
: Heujueusseo Trice
: Lockett 140 7: D.P.L,

: Paymaster 9: Acala 1517W
10: Delfos 9169 11: Arijona

Fig 3.

[e-Jer R  RIVE o
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Table 6, Variance component for weight of
boll in the 11-parent diallel cross F,,
Co‘gffar;f:et of Estimated value
D 0.4703
F —0.1439
H, —0.1702
H, —0.1011
H,/D —0.3619
(Hy/D)? 0.6015
H./4H, 0.1485
+r (Wr+Vr/Yr) —0. 3643
K —5.2303
E 0. 0949

In comparing dominance among varieties, A-
rijona, Mokpo 6 and Copt 6390 were the most
dominant while Lockett 140 and D P.L. were
located at the recessive region,

Relationships of boll size dominance should not
be equated and genetic analysis should not be
significant because Paymaster with big boll and
Suwon 1 and Mokpo 4 with small boll are located
in the central region,

3) Lint percent

wr

6 Wr =Vg.8164vr

E
. 4 =
a3k . i
Y=1.4404 +1.0988%

2
2k Ve= LT77T
i i i i i § wr
8 2 3 4 5 6
Fig 4, Wr, Vr graph for lint percent in

the ll-parent diallel cross Fy,
1: Suwon #1 2: Mokpo #4
3: Mokpo #6 4: Copt 6390

5: Heujueusseo Trice 6: Lockett 140

7: D,P L, 8: Paymaster
9: Acala 1517W 10: Delfos 9169
11: Arijona

Variance component and diallel &raph for
lint percent in the 11-parent diallel cross F, are
shown in Table 7 and Fig 4, respectively,

Because the linear regression line is passing
above the zero point of Wr axis, lint percent
represents partial dominance, It is recognized
that there was allelic gene interaction for lint

percent,

Table 7. Variance component for lint pe-
rcent in the 1l-parent diallel
cross Fy,

co;gfgf&t of Estimated value

D 7.5769

F 2,0331

H, -1.1337

H, -1.0239

H,/D -0. 1495

(HyD)y* 0. 3867

H,/4H, 0. 22?;(7_

+r(Wr+Vr/Yr) -0,9785

K -2.3826

E 1,1267

Paymaster, Arijona and Mokpo 6 allvhaving
high lint percent are located in the region of
dominance near the zero point, while Suwon 1
and Acala 1517W with low lint percent are loca-
ted at the recessive region far from zero point,
This suggests that the F; hybrids between vari-
eties of high and low lint percents should be lo-
cated near to the varieties with high lint percent,
As shown in Table 7, partial dominance of high
lint percent more highly dependent on additive
The ratio of
dominant genes vs recessive genes was considered
1:1 because H,/4H; (0, 2257) closely approximated,
The effects of dominant genes were considered

genetic effects than on heterosis,

over-evaluated because F is a possitive value,

Although the value k=-3826 shows that relat-
ively few genes were related, the F, population
supposedly would segregate more complicatedly
because (HI/D)* equalled o, 3867,

4) Staple length

Variance component and diallel graph for
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staple length in the 11-parent diallel cross Fy
are presented in Table 8 and Fig 5, respectively,
These data showed similar trends to those of
lint percent, There is not nonallelic gene actions
because the coefficient of linear regression is
1.008. .Partial dominance additively affected was
shown for staple length, ‘

wr
6k
5}
4 =
3 =]
2 o
Vr = 16173
1
1 L 1 -1 y Ve
i 2 3 4 R+
Fig 5. Wr, Vr graph for fiber length in
the 11-Parent diallel cross F;,
1: Suwon #1 2: Mokpo #4
3: Mokpo #6 4: Copt 6390
5: Heujueussgo Trice
6: Lockett 140 7: D.P L,
8 Paymaster 9: Acala 1517W
10: Delfos_ 9169 11i: Aijona
Table 8. Variance component for fiber le-

ngth in

the 11-Parent diallel
" cross Fy :

Component of Estimated value

varijance
D 6. 3206
F 1.2625
H, -0.8016
H, -0.6561
HyD- -0, 1268
(HyD)? - 0.3561
"H,/4H, - 0. 2046

+r(Wr+Vr/Yr) -0. 9344
K -4, 4688
E . . S . 1.0143

‘I'he varietal responses Ior staple len 1 were
not similar to those for lint percent, Short sta- .
ple varieties like Suwon 1, Mokpo 4 and Heuj-
ueusseo Trice were located far from the zéro
point, The linear regression line showed extreme
recessive gene action whereas the long séaple
varieties of Arijona, Delfos 9169 and L"o'_'c::kett
140 showed dominance, General trends_for the
genetic components were similar to those of lint
percent but the inheritance of staple length was
governed more or less by multi-gene actions,

5) 100 seeds weight

Variance component and diallel for 100 seeds
weight in the 11-parent diallel cross F; are pre-
sented 'in table 9 and Fig 6. The {linear - regres-
sion coefficient is passing near the zero point of
the Wr axis, while D is significantly larger than
H, indicating complete dominance for 100 seeds
weight, There
because the b value of 1,1397 nearly equals

b=1,

is no non-allelic gene action

0.6  Wr=V0.9089 v

04

o5

03
22
Y=0.0l65+1439TX

Se

o2

o4

N

1 { | I ] 1
0oz 03 04 05

Wr, Vr graph for 100 Seeds-weight
in the 11-parent diallel cross Fy

: Suwon #1 2: Mokpo #4
Mokpo #6 4: Copt 6390

: Heujueusseo Trice

: Lockett 140 7: D.P L,

: Paymaster 9: Acala 1517W
Delfos 9169. 11: Arijona

Fig 6.

QPO W
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Table 9, Variance component for 100 Seeds:

weight in the 11-parent diallel
cross Iy ’

C%?ﬁg’;itt of Estimated value
D 0.6378
F 0.1651
Hy -0,0612
H, 0.0018
HyD -0, 0960
(HyD)* 0.3099
H,/4H, -0. 2046
Fr(Wr+Vr/Yr) -0.5620
K . 150. 1218
E - 0.2710

In varietal responses, the genetic composition
of each variety was diverse because of the sca-
ttered distribution of varieties along the line,

Arijona with big seed and Suwon 1 with small

we i{-Parent- diallel ¥z
2=
-(Wr% V13991 ur
Y=03533+0.2268%
® Oa 4
ir - 2 10¢ %’ 2
5 o
ﬁ ® °8
= Ve =20125
: ge ’ vt
L L . i
q ’ 2 3

seed shcwed over-deminance as - compared with
other varieties while Mokpo ¢ with bigseed and-
Mokpo 4 with small seed were ’sh(‘)wn ‘to be -rec-
essive, The inheritance of 100 seeds weight sho-
wed irregular trends,
" The ratio of dominant genes to recessive genes
was considered nearly 1:1 because H,/4H; equ-
alled 0,2046. Expressicn of the ﬂdon:_iinant genes
was probably over-evaluated due to the positive
value of F, ,

6) Number of bolls per plant,

As shown in Fig 7, the diallel graph for

number of bolls per plant indicated a large

1nteract10n of complementary genes as shown by

a linear regres51en coeff1C1ent of 0.2268. Th1s in-
teraction was estimated as occurring in partic-

ular varieties, Fig 7 was regraphed after omitt--
ing the small-seed varieties Arijona, Heujueusseo
Trice and Suwon |,

Wr' g-Parent diailel Fi

I Wr=VT5.9208 Vr

’;\"‘*-«.\_A"'.'-a 3

N

Fig 7. Wr, Vr graph for number of bolls per plant in the 11-and-8- paren\t\ diallel cross
F, (1,5,11 were excluded in the 8 parent diallel), 1: Suwon #1 2:Mokdo#4 3:Mokpo
#6 4:Copt 6390 5:Heujueusseo Trice 6:Lockett 140 7: D.P.L, 8:Paymaster 9:Acala

1517W  10:Delfos 9169 1l:Arijona

Tn the second graph there is no nonallelic gene
interaction as the coefficient of linear regress-
ion is b=1,002. This regression line crosses the
Wr axis giving a negative value showing a sig-
nificant value for over-dominance,

The’ relatwely ‘small=boli vanetles -Paymaster
and Mokpo 6 were strongly influenced by over-
dominance. Mokpo 4 and Lockett 140 many bolls
varieties were located at the region of domin-

ance,
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Table 10, Variance component for number of bolls per plant in 11-and-8-diallel cross Fy,
Component of variance 11-parent diallelEsnmatEd valzg—parent diallel

D —0. 6623 —2, 2267

F —3.8143 —3.6099

H, 0. 4004 0. 2897

H, 1,0757 2. 0900

H,/D —0. 6045 —0.1301
(H,/D)* 0.7775 0. 3607

H,/4H, 0.6716 1.8031
+r(Wr+Vr/Yr) 0.5458 —0. 4267

K 8.1771 4.9564

E 2,0615 3.1474

*: Suwon #1, Heujueusseo Trice and Arijona were excluded in the 8 parent diallel

Varietal differences in dominance for number
of bolls per plant were variable,

Variance component for number of bolls per
plant in the 11-and-8-diallel cross F, as
in Table 10, Additive effects were

shown
small and
heterotic effects were significant as shown by
a negative D value and the smaller H, value,
These phenomena are more apparent in the 8-
parent diallel cross than in the 11-parent diallel
cross, K is relatively small at 2,0615 and 3, 1474
indicating that dominant gene action was under
as stated because recessive genes were over-evalu-
ated as shown by the 00,0716 and 1,8031 value

of W
{{-Parent diallel
4_ =
a e
L € s
Y=06854x-049!
L - L
2 4 6

Fig 8. Wr, Vr graph for lint

and Arijona were excluded in 9 parent diallel),
kpo #6 4:Copt 6390 5:Heujueusseo Trice 6:Lockett 140 7:D.P.L.

of H,/4H,.
7) Lint yield
The diallel graph for lint yield (Fig 8) shows
over-dominance similar to that of number of
bolls per plant, Complementary gene interaction
is indicated because the linear regression coeffi-
cient is b=0, 6854
High-lint yielding varieties, Mokpo 4, Mokpo 6
and Dzlfos 9169 showed dominance over low-
yielding varieties Acala 1517W and D,P,L,. Suw-
on 1 and Arijona, both low yield, were located
in the region of dominance, This makes it diffi-

cult to conclude that high-yield dominant to

e W
9-parent diallel
wr=\4.058 Vr
4 e
2F XX
Y=08379X~0.804L
5
[ ]
Viv=2.7870
v
1 i i
2 4 6

yield in the 11-and-9 parent diallel cross F; (Lockett 140

1:Suwon #1 2:Mokpo #4 3:Mo-
g8:Paymaster

g:Acala 1517W 10:Delfos 9169 1l1:Arijona
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low- yield,

Complmentary gene interaction was estimated
for particular varieties, thus Lockett 140 and
Arijona were excluded in the 9-parent diallel
graph, As shown in the second graph in Fig 8,
general varietal responses were simlar to the 11—
though complementary

parent diallel graph,

gene interaction was reduced as indicated by
the value of 0,8379 approaching 1,

high-yielding

Except for

Heujueusseo Trice, varieties

were dominant to low-yielding varieties, Su-

won ] was located in the region of dominance
on the 11-parent diallel graph while being
located at the recessive region on the 9-parent
diallel graph,

Variance component for lint yield in the 11-and-
9-parent diallel cross F, are shown in Table
11. D was 0.0122 in the 11-parent diallel cross
F,, indicating small additive effects H,; and H,
were large at 0.6317 and 0.9755, H,/D was 51,
5686 and (HI/D)* was 7,1811, suggesting strong
over-dominance,

Table 11. Variance component for lint yield in the 11 and 9 parent diallel cross Fy,

Component of variancce 11— parent diallel Fatimate? >I:’Qa—lupearent diallel

D 0.0122 0.4788 F
F —4.3303 —3.8327
H, —0. 6317 —1.0351
H, 0.9755 1.0818
H,/D —51.5686 —~2.1618
H,/Dy} 7.1811 1.4703
H,/4H, —0.3860 —0.2612

+r(Wr+Vr/Yr) —0.4485 —0.6693
K 12,5071 11.1283
E 3.3362 3.5793

% : Tockett 140 and Arijona were exculuded in the 9—parent diallel cross,

In excluding Lockett 140 and Arijona, D incr-
eased to 0,4788 while H,/D was substantially
reduced to 2,1618. This suggests over-dominance
with increased additive gene effects and a redu-
ction of dominance effects, The effective num-
ber or genes as shown by 12,5071—11,1283,
showing multigene action,

D. Heritability

Heritabilities for each characteristic, estimated

1p
2
by the formula 7 1 1 1 r(n41)
AD—-2F+4+2H— 2 Hpp 22—~
5 2F+ 5 H; 1 2t on E,

are presented Table 12.

Heritability of days to flowering was 11.64%
in the 11— parent diallel cross though increasing
t0 39.4% in a 8—parent diallel cross

Heritabilities of weight of boll and 100 seeds

weight were considerably higher at 67,03 and

63.66%, respectively,
Heritabilities of lint percent and staple length
were very high at 99, 43—92, 98%,
Heritability for number of bolls per
was low(8.82%) in the 11-parent
though considerably high(29,7%)

pParent diallel cross,

plant
diallel cross

in an 8-

Heritability of lint yield was extremely low in
both the ]]-parent and 9-parent diallel cross,

E. Correlations between agronomic characteiri-
stics

Phenotypic and genotypic correlation coeffici-
ents for seven agronomic characteristics were
calculated by the following formulas
- phij rg= gij

v (ph i?) (ph j® v (gl?®)
Results are shown in Table 13,
There were highly significant positive correl-

rph

(g3%
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- Table 12 Estimates of heritability for seven agronomic characteristics in diallel cross F, of

Upland cotton,

. . . Heritability (%)
: »lcharacteristics. 11-parents 0 or § parents Remark
diallel set, diallel set,
Days to flowering - 11. 64 39, 43 Mokpo #4, Lockett 140
Paymaster excluded
. Wt of .boll 67.03 -
T Lint % 99.43 -
Fiber length 92,98 -
100 seeds weight 63. 66 -

No. of bolls per plant 8,82 28,71 Suwon #1, Heujueusseo
semmen e Trice, Arijona excluded
Lint yield 0.12 0.57 Lockett 140, Arijona

’ excluded

ations between days to flowering, weight of
boll, lint percent and staple length,

Those varieties with .large bolls, high lint
percent and long fiber showed late maturity on
did ‘ their F; hybrids, As boll
staple length were

the whole as
weight, lint percent and
correlated with each -other, when one character-
istics was increased, the other characteristics
was also increased, - ) )
There was significant positive correlation
between lint yield and lint percent and a

higliiy significant c_orrelation' between number

+ » Congequently, lint yield

of bolls per plant and lint yield,

can be increased by
relating for increased lint percent and number
of bolls per plant,

It is interesting that the yield components of
-staple length, weight of boll and days to
flowering influenced cotton fiber quality but
did not directly influence lint yield,
found to be
The high-
est genotypic correlation were between number
of bolls per plant and lint yield (0.8574), between

Genotypic correlations were

higher than phenotypic correlations:

‘Table 13, Phenotypic and genotypic correlation coefficients for seven agronomic characteristics,

e .. ‘Co.rr.elz‘ition cdeificieﬁis

Characteristics, k - -
) (2) (3) (4) ) (6) (7)
s L *% *% *% ) ] ’
*~{1) ‘Days to flowering - 0.3272 0.2797 0. 4030 0.1084 -—0.0658 - 0.0093

IO . g . * % SRR ) *x
(2) Wt,of boll ~0.3661 -~ 0.5896 0. 4340 0.2960 - —0.0371  0.1026
(3) Lint % 0.3524  0.6630 — 05218 —0.1517  0.0458  0.3229
. . * . oL .
:.(4) Fiber length. - 0.4573  0.4746  0.5553 "= 0,2688 —0.1510  0.0534
. (5) 106 seeds.weight . 0.1177 0.3685 —0.2193 0. 3091 ~— .—0.2251 —0.2268
(6) No. of bolls per plant|—0,1433 ~—0.1106  0.0608 —0.1740 —0.2912 — o706
(7) Lint yield 0, 0355 0. 0590 0.3422  0.0667 —0.3134  0.8574 -

Phenotypic correldtion showed in upper side and genotypic correlation in lower side.

LR H Significant at 5% and 1% ievel.
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weight of boll and lint percent (0.6630) and
between staple length and lint percent (0,5530).
Significant negative genotypic correlations
between 100 seeds weight and lint yieid were
found,

These high genotypic correlat:ons suggest that
there is a greater genetic effect than environ-
mental effect,

Experiment . Inheritance of Agronomic Char-
acteristics in the F, and F, Po-
pulations of Upland cotton,

A, Mean,

succeeding generations of Upland cbtton,

standard error and dominance in

In order to investigate segregation patterns

for days to flowering, boll weight, lint percent,
staple length and number of bolls per plant in
the F, and F,

Paymaster (P,) which is a late maturing,

populations of Upland cotton,
big
bolled high lint percent and long staple variety,
was crossed with Heujueusseo Trice (P;) which-
small bolled, low lint
percent and short staple variety,

As shown in Table 14, early maturity tended

is an early maturing,

to be dominant in the F;, F, and F; populations
when parental matunty difference was about 6
days,
For boll weight there was no significant

difference in the F; hybrids,

Table 14, Mean values (X), standard errors (sX) and degree of dominance (D) for seven
characters in different generation of Paymaster (P, and Heujueusseo Trice, .
Days to Wt, of Lint Fiber 100 Seeds No,of | Lint yield
Population flowering | boll (g) % length wt, (g) bolls | (g/plant)
- (mm) . per plant |
Paymaster (P;)| 86,4320.24] 6,390, 129142, 120, 203{28, 02:+0, 145(11. 3910, 103 8, 17+0. 165[18, 931, 041
He’lg rjiuceeus&i()) 80.77+0. 33| 4,620, 08933. 220, 201(23, 100, 098(12, 59-+0, 122 7. 04:+0. 284[11, iéio, 515
1 83.06:£0. 28| 5.40:0.161{37. 6410, 201127. 08:-0. 141110.71:£0, 107]10. 450, 34619, 25+ 1, 031
F, 82. 2340, 18] 5.83-£0. 065/37. 600, 186/26. 040, 146{10, 480, 059] 9. 97-+0. 250/16. 6330. 548
F, 83.18-+0, 14| 5.8240.060/37. 170 15625, 950, 138110, 720, 053| 9, 14:+0. 203|15. 540, 478
DF, —0.1008 —0.1186 —0.0067 0,617  —2.000 50354 10824
DF, —0.4841 0.3672  —0.0157 0.1951  —2.3304  4.1858  0.4080
DF, —0, 1484 0.3550|  —0.1056 0.1588| = —1.9844 27168 0.1274

Lint percent did not show any dominance,

Table 15, Estimates of variance component

Long fiber was completely or partially domi- .and nu.mber of genes for days to
nant to short fiber in the Fy's, flowering in the cross Petwegn
. B . Paym aster (P;) and Heujueusseo
No segregation for 100 seeds weight was ex- Trice (P;).
pected as the difference between parent was sm- g
1 ) Com ponent Observed value
a .
Over-dominance was observed for number of VF, (_1_D+ 1 +E1) 5. 1700
bolls per plant, An increase of three bolls per VF, (__ 1H+E1) 5. 1687
plant above the mid-parent value was noted, E, 3.3975
-In the F, to F; generation, this over-domina- D 1,1782
nce gradually disappeared, et 4,7336
In lint yield, some over-dominace was found Number of gene
in F, hybrids, In the F, and F, populations (_E;_D@’ 6.7976

partial dominance was indicated but there were

no gignificant differences,
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B, Segregation mode and genetic components

for agronomic characteristics

1. Days to flowering

The frequency distribution of parents, F, F,
and F, populations, and their variance compon-
ents for days to flowering as shown in Fig 9
and Table 15, Days to flowering varied from 75
days to 88 days, In the F, population many pla-
nts were earlier than the parents,

P ® o
8y oy
P, B P
eof ™

1“"’\%

~Tire

Davs to flowering

Fig 9. -Frequency distribution of parents,
F,, F, and F; for- days to flo-
wering in the cross between Paym-
aster (P;) and Heujueusseo Trice

(Pa),

Solid horizontal lines show the
standard deviation of the parents
and F; and dots show the mean
values,

Most F; plants were distributed around the mid-
parent value having a similar distribution as
did the F, population,

In the F, and F; populations extremely late-
maturing individuals requiring over 89 days
were created,

For the genetic components for days to flo-
wering, H was relatively large while D was rel-
atively small indicating that days to flowering
was governed by many genes,

2, Weight of boll (weight of seed cotton per
boll)

Frequency distribution and variance compo-
nents of parents, Fy, F; and F, populations for
boll weight from crosses between Paymaster (Py)
and Heujueusseo Trice (P;) are presented in Fig

10 and Table 16, The frequency distribution of

the F, population for boll weight was normal,
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Fig 10. Frequency distribution of parents, F,,
F, and F, for wz2ight of boll in the
cross between Paymaster(P;) and Heu-
jueusseo Trice (Py),

Solid horizontal lines show the stand-
ard deviation of the parents and F,
and dots show the mean values,

Table 16, Estimates of variance component
and numbsr of genes for weight
of boll in the cross between Paym-
aster (P;) and Heujueusseo Trice (P,)

Component Observed value
VFy($D+1+E) 0.9201
VFy(2D4+-EH+E) 1.0009
A 0.6455
D 0. 3986
H 0. 3012
Nuinber of gene
( (Pl—Pz)z) 0. 0424
4D

E1=-§-(VP1+VP2+VF1)

Most of the individuals of the F, population
Most of individuals of

the F; population were distributed around to

lay betwzen P; and P,,

mid-parent as in the F, population,

Because the nongenetic component was relati-
vely larger than the genetic component, there
were very little genetic effects,

3. Lint percent,

The frequency distribution and variance co-

mponent for parents, F;, F, and F; populations

for lint percent in the cross Paymaster (P,) and

- 298 —



Heujueusseo Trice (P;) are shown in Fig 11 and
Table 17. Lint percent varied in the F, populat-
ion from 28% to 45%., Most of the F,

that

individu-
being a
The Fa

averaging

als were distributed around 38%
little higher than mid-parent value,
population varied beiween P, and P,
37%.

In the F; hybrids
%. This
ce for Paymaster, Succeeding generations appro-

lint percent averaged 39

showed partial to complete dominan-

ached mid-parent value,
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Fig 11, Frequency distribution of parents, Fy,
F; and F,; for lint percent in the
cross between Paymaster (P;,) and
Heujueusseo Trice (Py),

Solid horizontal lines show the stand-
ard deviation of the parents and F; and
dots show the mean values,

Table 17, Estimates of variance component
and number of genes for lint per-
cent in the cross between Payma-
ster(P;) and Heujweusseo Trice (P,),

Component Observed value
VFy($D 4 +Eo) 5.7887
VEy(2D+ SH+E,) 6.8206
E, ¢ 1.6697
D 5.4978
H 5. 4804
Number of gene
( (PrP2)?y 3.6019
4D

E1=%<v91+VPz+VF1>

In analysing genetic components, D and H were
considerably larger than E, This

that lint percent is inherited by poli-gene be-

indicated

cause the value for number of genes is 3, 6019,

4, Staple length,

Frequency distribution, variance component and
number of genes of parents, Fy, F, and f, popu-
lations for fiber length in the cross Paymaster
(P,) and Heujueusseo Trice (P;) are shown in
Figure 12 and Table 18,

The F, population varied around 26mm, Most
F, values fell between P; and P,,
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Fig 12, Frequency distribution of parents,
F,, F,and F, for fiber length in the
cross between Paymaster (P,) and Heu-
jueusseo Trice (P,).

Solid horizontal lines show the stan-
dard deviation of parents and F, and
dots show the mean values,

Table 18, Estimates of variance component
and number of genes for fiber le-
ngth in the cross between Paym-
aster(P;) and Heujueusseo Trice(P,),

Component Observed value
VF, (%D +% +Ey) 3.5914
VFS('Z_D +I&6H +E,) 5, 3492

E - 0. 6652

1

D 6. 6380

H —1,5712
Number of gene

( (PI‘PZ)z) 0.9117

4D

Ei=%(VP,+ VP, +VFy)

Some F: fiber length values of 29-30mm frequ-
ently occurred, These values are greater than
the high parent, The F, population was similar
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to the F, population in distribution of fiber
length values, Some F; fiber length values exce-
eded F, values,

Additive genetic action was large while a ne-
gative heterotic response was small, Staple len-
gth appears to be governed by a simple major
gene,

5. Number of bolls per plant

The frequency distributions of parents, Fy, F,,
and F, populations, variance component and num-
ber of genes for boll numbser per Plant in the
cross Paymaster (P;) times Heujueusseo Trice
(P;) are presented in Fig 13 and Table 19,

Boll numbers per P, and P, plant were similar,
Number of bolls per F; plant was 10,45 bolls
indicating over-dominance, The F, population
showed over-dominance with selected plants
producing an average of 10 bolles per plant,

The F, population segregated similar to the
F, population, The mean number of bolls per
plant was near tbe mid-parent value though some

plants gave up to 19 bolls per plant,
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Frequeucy distribution of parents,
F,;, F.and F,for number of bolls Per
plant in the cross between Paymaster
(Py) aud Heujueusseo Trice (P,),

Solid horizontal lines show the
standard deviation of parents and F,
and dots show the mean values

Fig 13,

The variance components for boll number per
plant showed that heterosis was larger than the
additive component but number of gene was 0.0424
presenting no genic effects, 100 seeds weight
and lint yield were not considered due to a lar-

ge variance error and no significant difference

Table 19. Estimats of variance component and
number of genes for No, of bolls per
plant in the cross between Paymaster
(P;) aud Heujueusseo Trice(Py).

Component Observed value
VFZ(%D+%+E1) 10,52
VF(2D+E g +E) 11,5786
E, 3.4650
D 7.5262
2 13.1675
Number of geue

aD

E1=§(VP,+VP,+VF1>

between P; and PB,,

C, Heritabhility

Estimates of broad and narrow sense heritabi-
lities for seven agronomic characteristics in the
F, population of Paymaster times Heujueusseo
Trice are shown in Table 20. Broad and narrow
sense heritabilities for days to flowering were
34.989% and 11.39%, respectively, Heritabilities
for boll weight was 29,84—21,66%, broad and
parrow sense respectively, Broad sense herita-
bilities for lint percent and staple length were
71.16% and 81 48%, while their
narrow sense bheritabilities were 47,48% and 92,
42%, respectively,

Broad and narrow sense heritabilities for
number of bolls per plant were 35.77% and 67,
06% respectively,

The narrow sense bheritabilities for staple
length and lint yield were higher than broad

respectively,

sense heritabilities because heterosis value of
fiber length showed short in length while addit-~
ive portion value showed long in length,

D, Phenotypic and genotypic correlations

Phenotypic and genoty pic correlafions between
the seven measured agronomic characteristics,
in the cross Paymaster and Heujueusseo Trice
were calculated in F; and F; by following form-

ulas and shown in Table 21
WF, A-B
TP= NT,A-VE,B
WF, A.B—WE A.B
18="/(NF,A—VEA) (VF,B_VEB)
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Table 20. Estimates of broad and narrow sense heritability for seven agronomic

in the F, population of Paymaster X Heujueusseo Trice combination,

characteristics

*Heritability (%)

Character

Broad sense

Narrow sense

Days to first flowering
Weight of boll
Lint percent
Fiber length

*%100 Seeds wt,
No. of bolls per plant
Lint yield

34.28
20,84
71.16
81.48
67.06
38,44

11.39
21.66
47.49
92,42
35.77
49,82

*Using method are as fallow:

Broad sense heritability=

VF,—%(VF1+VP1+VP3)

VF,

1p
Narrow sense heritability= 2

i1
VF; (D+4H+E)

*% Because of error variance are large them F, variance heritability of 100 seeds wt,

calculate,

WF, A.B
JVELA-VEB

WF,A.B—WEA.B
(VFA_VEA) (VF,—VEB)
VE=%(VP1+VP2+VF1)

WE A-B:%(WPIA-B+WP2A-B+WF1A-B)

p=

rg=

High positive phenotypic correlations between

could’'nt

lint percent and days to flowering and with sta-

ple length and days to flowering in the F, and

F; populations,

Significant positive correlations between lint

percent and boll weight and between staple

length and weigth of boll

in

the F, and F,

populations were found, Late-maturing individ-

Tabel 21, Phenotypic and genotypic correlations between all pairs of seven agronomic charater
in the F, and F; population of Paymaster X Heujueusseo Trice,
Character Gener- Correlation coefficient
ation 1) (2) (3 4) (5) 6 (7)
(1) Days to ¥, - 0.0329  0,2102%* 0,2100** 0,0292 —0.0616 —0.0096
flowering F, - 0.0387 0.1529* 0.0514 ~—0,0193 —0.1271* —0, 0226
(2) Wt of F, 0.5319 — 0.2013%% 0, 2818% 0, 1864* —0.0762 0.1098
boll F, 0. 1761 — 0.0954  0.1451*  0.4106** —0,3030%* 0,0717
(3) Lint F, 0.2418 00,7496 - 0.2136** —0,1726* —0,0835 0.0647
percent F, 0,1362 0.1466 — 0.1195% —0,1286 —0,0062 0. 2507%*
(4) Fiber F, 0.3476  1.0957 0. 3338 —_ 0.1503 0.1702% 0, 2218**
length F, 0.0545 0,2525 —0,1004 - 0, 0295 0.1153 0. 1555**
(5) 100 seeds F, 0,2271 — —0.5852 0. 7601 — —0,1379 —0,0844
wt, F, 0.0061 1.2639 —0.2377 0.1527 — —0,1733** 0,0063
(6) No.of bolls F, 0.0571 —0.3538 —0. 1890 0.2338 —0.6197 - 0. 7085
per plant Fy —0.0862 —0,6147 —0.0654 0.1498 —0,4007 — 0. 7926**
" Ljﬂt F, 0.0686 0.3450 —0.0712 0.3747 —0,0186 1.1490 —
yield F, 0.0189 0.0806 0. 2681 0, 2181 0. 1573 1.1411 -—

* Phenotypic correlation show in the upper side and genotypic correlation in the lower side,
correlation coefficient at 5% and 1% are 0,155 and

#%Levels of significance for the phenotypic
0.199 in the F; or 0,118 and 0,155 in the Fj,
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uals were of high lint and longer fiber,

Significant positive correlations between weig-
ht of boll and 100 seeds weight were found in the
F, and F; populations, There was a negative cor-
relation between weight of boll and number of
bolls per plant, Big-bolled varieties tend to be
heavy in seed weig8ht while varieties with many
bolls tend to have light seed,

There was a positive correlation between lint
percent and staple length in the F, and F,
populations, A significant positive correlation
between lint percent and lint yield in the F;
population was found, Lint percent is influenc-
ed by staple length, while lint yield is posit-
ively influenced by lint percent,

There was a significant positive correlation
between staple length and lint yield in the F,
and F; populations, This suggests that long-
staple individuals will show high-yielding po-
tential,

Significant negative correlations in the F;
population between days to flowering,
of boll and 100 seeds weight each with number

weight

of bolls per plant were found, Early maturing,
small boll and Light seeded individuals tended
to have many bolls per plant, There was a hig-
hly significant positive correlation between
numer of bolls per plant and lint yield,

Genotypic correlations were similar to or hi-
gher than the observed phenotypic correlations,
One conspicous expample was the elevated
genotypic correlation coefficient between days
to flowering and weight of boll.

Genotypic correlation coefficients between
staple length, weight of boll and number of
bolls per Plant each with lint yield were higher
than rg=1. These values were supposedly influ-
enced by the environmental variances of F, P,
and P,.

The phenotypic correlations of the F, and F,
populations were similar. The genotyPpic corre-
lations, however, showed significant differences

for some charaetcristics.

V. Discussion

Yield and fiber quality in Upland cotton are
known to be compound guantitative characteris-
tics. The interrelation of these characteristics
makes the breeding of high-yielding, good qu-
The breeding

problem becomes even more complicated in breed-

ality Upland cotton difficult,
ing for early-maturing, high-yielding, good-
quality Upland cottons for Korea,

These breeding goals can be more efficiently
approached if individual genetic phencmenon
heritabilities and interrelationships can be de-
termined in the early generations,

To this end, fundamental information concer-
inheritance

ning heterosis, combining ability,

mode and genetic interrelationships between
several agronomic characteristics of Upland
cotton varieties are needed,
A. Heterosis and combining ability in the
diallel cross F; hybrids
Heterosis in Upland cotton has been studied by
Barnes-
White-

reported

the many researchers, Jones:Loden®?,
Staten®, Lee et al*®, Hawkins et al?®,
Richmond’, and Miller-Leet® have
that cotton F; hybbrid yields were
above mid-parent by 16.9-47.0%,20%,26%,19%,
30%, and 15-20%, respectively,

In addition there have been reports of other
heterosis, This research has shown that F,
hybrids yielded 37.3% higher than mid-parent,
and that the number of bolls per F; plant were
27.8% more than mid-parent, Other characteristics

increased

did not show any significant heterosis,

GCA effects were found to be significant for
all studied crahacteristics, SCA effects were
found to be lower than GCA effects, which were
similarly reported by Lee et al ¢, Miller-
Marani ¢, and White - Richmond 7.

GCA effects for days to flowering were high,
directed toward early-maturing in the early
varieties and toward late-maturing in the late
varieties. These results suggest that earliness
and lateness are affected simultaneously by in-

teracting dominant genes as indicated by Hintz.
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Greens®,

GCA effects for boll weight were directed
toward large boll. Paymaster, a large bolled
variety had the highest GCA for boll weight
while Suwon 1 and Mokpo 4 both small bolled
varieties showed low GCA effects,

GCA effects for lint percent and for staple len-
gth were directed toward 1long fiber, by high-
lint, long-fiber varieties and toward low-lint and
short-fiber varieties because Suwon 1 and Heujue-
usseo Trice were low in lint percent while Pay-
master and Arijona were high for these GCA
effects. These results were similar to those repo-
rted by Lee et al *® and Barnes- Staten®

Varieties with many bolls per plant, Mokpo
4 and Delfos 9169, gave a high GCA while var-
ieties bearing few bolls per plant, Arijona and
Heujueusseo Trice, gave a low GCA.

This high GCA effects for many bolled varie-
ties will assist in breeding high-yielding varie-
ties. As the GCA effects for lint yield were
high in the varieties with large bolls, Mokpo 6,
Delfos 9169 and Lockett 140, it is supposed
that other yield components including number
of bolls per plant directly affect lint yields.

White -Richmond™, Hawkins et al?® and Mill
er-Marani¢® reported that the GCA effects of
many bolled or large bolled varieties were
high.

In this report Mokpo 6 and Delfos 9169, vari-
eties with many bolls and Lockett 140, a variety
with large bolls,had high GCA values for lint
yield.

SCA effects for lint yield were high in crosses
between many-bolled variety and late-maturing,
large-boll varieties. Additive genetic effects
supposedly caused the yield increase of many-
bolled times large-boll crosses.

B, Inheritance and genetic component for
the agronomic characteristics
1.Days to flowering

Early-maturing varieties not only affect lint
yield and fiber quality, but they are important
for multiple cropping.

Earliness and lateness are generally measured

by days to flowering, days to open boll, average
maturing date, boll period and percent first
harvest.g,lo,30,60,62,63)

There

ween all these characteristics.19,12,34,42

are highly significant correlations bet-

Generally one or two characteristics for matur-

ity in addition to days to flowering were reco-
rded for this study.
Using diallel cross F, hybrids, early maturing
varieties were shown to have partial to complete
dominance over late-maturing varieties. The re-
sults were the same as reported by Harland?»,
Kohel et al®®, White’® and Murray.s»

However, late-maturing varieties like Acala
1517w and Delfos 9169 were dominant over D.P.L.
and Arijona. Segregation in the F, and F; popul-
ations of the cross Paymaster times Heujueusseo
Trice distribution was centered mainly around
the mid-parent. It is probable that maturity is
governed by many genes due to unclear domin-
ance relationships. These conclusions are sim-
ilar to those reported by White’® and Hintz.
Green®” and Kohel et al.’

Some crosses showed earliness comletely dom-
inant to lateness while other combinations gave
intermediate phenotypes indicating multi-gene
or additive genetic action, It is considered that
eary-maturing varieties such as Suwon 1 and
Heujueusseo Trice have different early gene from
Mokpo 4, while the lateness of Acala 1517w and
Delfos 9169 is different from that of D.P.L. and
Arjona,

2. Weight of boll (weight of seed cotton per
boll)

The genetic analysis for boll weight in the
diallel cross F; hybride showed large-bolled
varieties dominant to small-bolled varieties, The
dominance pressure from low and/oriintermediate-
maturing varieties showed irregularity in dom-
inance,

Segregation of the F,’s and Fy's of the cross
Paymaster times Heujueusseo Trice did not gave
a clear dominance relationship.

These findings were different from the results
of Ramay.Miller® and White’™, The Korean
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climate during the cotton growing season is
favorable to early-maturing varieties but it is
not favorable to late-maturing varieties, In this
experiment late maturing were not favored
causing a wide variation in boll weight of late
maturing varieties,

3. Staple length

The inheritance of staple length as shown by
the diallel cross F; hybrids, indicated allelic
gene interaction, additive gene action and comp-
lete or partial dominance according to cross.
Long staple was dominat to short staple,

The F, and F, segregation for staple length

in the Paymaster, Heujueusseo Trice cross fell
within the range of parental variation for staple
length. F, segregation tended toward long,
The number of genes as calculated by the
partition of variance comiponents in the F, and
F, populations aPproached 1. This suggests that
fiber length,was inherited by complete-or par-
tial-dominant single gene,

This F, data agreed with the results of a
diallel cross reported by Verhalen . Murray?®,
This F, and F? data also agreed with the anal-
ysis of variance component of a back cross F,
population reported by Ramey and Miller, s®
It is believed that long fiber is governed by a
single partially dominant to dominant gene,
though other modifying factors were present,

4. Lint psrcent

F; genetic components analysis for lint per-
cent showed that high lint percent was partially
dominant to low lint percent, High additive
gene action without nonallelic genes action was
found, The analysis of variance components for
lint percent in the F, and F, populations of
Paymaster times Heujueusseo Trice showed par-
tial dominance with decreasing dominance in
advancing generations, The number of genes for
lint percent was three, These results did not
ccmpletely agreed with the complete dominance
found by Ramey,s®’ - Ware « Harrell?® . Christidis
Harrison? and William: - Bridge™ found single
gene dominance for lint percent in diallel crosses
Mongel® found the some results

wkile Ferrer .

in F, populations,

Suggested causes of these dffferent findings
were different test varieties and environmental
cultivation condtions, As fiber length affects
lint percent, more investigations are needed on
the interrelationships between fiber length and
lint percent,

5. Number of bolls per plant,

Analyses of the number of bolls per plant in

the diallel cross F; hybrids showed over-domin-
ance of allelic genes, Small-boll varieties such
as Arijona, Heujueusseo Trice and Suwon 1 were
govefned for number of bolls per plant by non-
alleles, Early varieties with many small bolls
showed epistatic gene action,
It is suggested that the number of bolls per
plant is related in certain varieties because
early-maturing, small-boll varieties are different
in shedding rate bolls from other varieties,
Continuing studies on nonallelic gene action
should be made to see if these varieties have
other characteristics related to the boll shedd-
ing rate,

The
calculated by diallel-cross-analysis by White «
Kohel™ This

report differs from these findings, for small-

inheritance of boll number per plant

indicated partial dominance,
bolled varieties were low in shedding rate due
to the limited cultural period in Korea, Earlin-
ess was found to be partial dominant to late-
ness, Early times late crosses increased the
numer of fruiting branches per plant thus inc-
reasing the number of bolls per plant by over-
dominance, More detailed studies on the char-
acterics should be continued,

Over-dominance for bolls per plant were found
in the F,, F, and F, segregating populations
The

averages of the advancing generations moved

of Paymaster times Heujueusseo Trice,

closer to mid-parent while the distribution
of individual many bolled plants remained
high,
6. Lint Yield,
Lint yield is dependent on the number of
bolls per plant, boll‘ weight and lint percent,
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Some scientists believe that lint yield should
not be treated as a genetic characteristics %:19
Other researchers believe lint yield to be a most
important characteristics because it is the pri-

mary objective of cotton cultivation? ¢ 9 13, 14,
23, 33, 43, 50, 57)

Lint yield showed over-dominance in the dia-
llel cross F; hybrid as previously reported by

Barmes et al ®, Lee et al®®, Ramey®” and Jones «
Loden, 3

Delfos 9169,
dominance for yield while D, P L,

Mokpo 4 and Mokpo 6 showed
and Acala
1517W showed recessive yield inheritance, This
indicates that high-yield is over-dominant to
low-yield, The genetic yield effects will be
difficult to predict because of little additive
gene actions and environmeital variation,

The diallel graph for lint yield was similar
to the one for number of bolls per plant, The
order of varieties by lint yield was different
from the order for number of bolls per plant

because numerous factors affect yield,

C. Heritability

High heritabilities for staple length and lint
F, and F,

populations of Paymaster times Heujueusseo

percent were found in F; hybrids,

Trice, These results agree with reports by
Ferre-Monge!®, Tipton®® and William « Bridge™,
the selection efficiencies for staple length and

lint percent are expected to be very high,

The heritability for days to flowering was
found to be 39% in the F; hybrid, In F, broad
sense heritability was estimated at 34% while
narrow sense heritability was estimated at 11%.
Kohel « Richmond
populations narrow sense heritabilities for days

reported from F, and F,

to flowering at 57% while broad sense heritab-
Hintz - Green 3®
for days to

ility was estimated at 70%.
reported heritabilities of 50,6%
flowering,

The low herilabilities found in this study
were caused by large error variance in the F,
hybrids and large environmental effects in the
cross Paymaster times Heujueusseo,

Heritability estimate for weight of boll was

67% for the F; hybrids, Estimates of 30% for
broad sense and 22% for narrow sense heritabi-
lities were found in the F, populations, william
Bridge™ reported that heritability for boll size
was generally low,

Heritability estimate for number of bolls per
plant was 30% in the F; hybrids, In the F,
populations narrow sense estimate was 36%,
this being similar to the reports of Williiam .
Bridge™ and Richmond - Ray,® The herit-
ability for number of bolls per plant showed
over-dominance, This suggests that selection
will be efficient for individual plants with

many bolls.
The heritability estimates

were very low in the F; hybrids, substanciating
the findings of Lee et al*®, Heritabilities in

for lint yield

the F, and F; popuiations were higher, 38% and
50%, This finding corresponds
with the report of Miller - Leet®, but differs
with the report of William . Bridge’®, It is
believed that the heritability figures for lint
yvield given in this report are over-evaluated in

respectively,

the additive estimate because individual plants
showing large heterotic effect increased the

variance of the F,; and F; populations,

D. Correlations between agronomic char-
acteristics

There were high phenotypic correlations bet-
ween days to flowering and staple length and
between lint percent and staple length in the
F;,F;and F; populations, Late-maturing indivi-
duals generally had long staple length and high
1int percent, Christidis« Harrison!® and Kae®
reported highly significant positive correlations
between flowering period and staple length,

This report has shown that correlation bet-
ween days to flowering and lint yield is extre-
mely low substanciating Duggar’s results!®,

Phenotypic correlations between lint percent
and staple length were so high in the F;,F, and
F, populations that the two traits were consi-
dered a nearly the same, Christidis« Harrison!®

and Kae3® indicate the same results, It is noted

— 305 —



that lines with shorter staple length will pro-
bably appear in early-maturing varieties, as
indicated by the negative correlation between
these characteristics found by Christidis - Harr-
ison 1® ¢

The phenotypic and genotypic correlations
showed that the number of bolls per plant had
the largest affect on lint yields, Christidis -
White - Kohel™® and Miletello®”
reported the same results,

There were highly significant positive pheno-

Harrison, 1©

typic correlations between lint percent and lint
yield and between staple length and lint yield,
This suggests that high-yielding lines would
be closely related to lines with high lint per-
cent and/or lcng staple length, Genetic correla-
tions were similar to the above phenotypic
correlations,

These data suggest that many bolled indivi-
duals be selected to increase yield, and that
plants with high lint percent and long staple
be selected to improve quality, However, there
are problcms in selecting early-maturing, good-
quality and high-yielding lines in Korea,

To solve these problems, good-quality and high-
yvielding individuals should first be selected in
early generations and then back crossed to early-
maturing lines, O.her breeding methods including

recurrent selenction should be reviewed,

V. Summary

To obtain fundamental informations on cotton
breeding efficiences for Korea, individual genetic
relationships and interrelationships between the
agronomic characteristics of Upland cotton were
investigated, These experiments were ccuducted
at the Mokpo Branch Station (34°48'N, 126°23'E
and altitude of 10m above sea level) from 1969
through 1972.

Heterosis, combining ability, dominance and

recessive gene action, genetic variance, and
phenotypic and genotypic correlation were inves-
tigated by F,’s frcm an {I-parent partial diallel

cross and the segregating F, and F; populations

of the cross Paymaster times Heujueusseo Trice,

The following points resulted from this study,

1. Heteroses for number of bolls per plant and
lint yield were significant at 27,84% and 37.

' 26%, respectively, No other character had
significant heteroses, ‘

2. The GCA estimates for all studied characte-
ristics were higher than the SCA estimates,
Varieties with high GCA effects were Suwon
1 for earliness, Paymaster and Arijona for
high lint percent, and Arijona for long
fiber, etc,

3. SCA estimates for lint yield varied widely
in crosses with Mokpo 4, Mok po 6 and Heujue-
usseo Trice, Those crosses with the highest
SCA effects were combinations with large
characteristics differences, Example of the-
se Crosses are Mokpo 4 times Acala 1517W,
Mokpo 4 times D.P L,

Trice aud Paymaster,

and Heujueusseo

4. Early-maturing varieties were completely

dominant to late-maturing varieties in some

combinations while other crosses gave in-

termediate phenotypzs-These results suggest

additive genetic action by multi-genes,

Heujueusseo Trice, Mokpos 6, and Suwon

1 showed highest degree of dominance for
earliness, .

5. There were no significant trends for inher-
itance of weight of boll and 100 seeds
weight,

6. Long staple was partially to completely
dominant to short staple, Though there were
single gene ratios the rate of dominance de-
creased in the F, and F; populations in the
cross between the long staple variety Paym-
aster and the short staple variety Heujueus-
seo Trice, Diallel cross F; hybrids showed
complicated allelic gene action for staple
length.Various dominance degree were shown
by varieties,

7. Number of bolls per plant indicated strong
over-dominance and small non-allelic addi-
tive gene action,

8. Lint yield was characterized by over-dom-
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10.

11.

12,

13.

14,

inance and by multiple non-allelic-gene ac-
tion, High-yielding varieties were dominant
to low-yielding ones, However, the low-yield-
ing variety Heujueusseo Trice showed over-
dominance, indicating different reactions

according to the varieties and combinations,

. Broad sense heritability for days to flower-

ing was 34-39% while narrow sense heritab-
ility was 11%. Large variations of individual
plants caused by Korean climatic conditions
cause this situation, Heritability estimates
for weight of boll was 30% for broad sense
and 22% for narrow sense,

Heritability estimates for staple length and
lint percent were very high suggesting
strong selection effects,

Narrow sense heritability estimates for nu-
mber of bolls per plant was 30% in the
diallel cross F, hybrids and 36% in the F,
population of the special cross, Broad sense
heritability was estimated at 67% suggesting
that,

Heritability estimates for lint yield was
low due to high over-dominance in the diallel
cross F; hybrids, Heritability estimates for
yvield was low in the F; hybrids but high in
the F, and F; populations,

Phenotypic and genotypic correlations bet-
ween lint percent and days to flowering and
between staple length and days to flowering
were high in the F,,F, and F; populations,
Late-maturing varieties and individuals had
long staple and high lint percent in general.
As the correlation between days to flowering
and lint yield was extremely low, the two
traits were considered independent of each
other, Days to flowering and number of
bolls per plant were negatively correlated in
the F, population, indicating early-maturing
individual plants with many bolls may be
readily selected,

Phenotypic and genotypic correlations bet-
ween lint percent and staple length were
Accord-

long staple varieties were high in

high in F,, F; and F; populations,
ingly,
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. ABOU-EL-FITTOUGH,H, A,

lint percent,

It was recognized that lint yield and lint
percent were positively correlated in the
diallel cross F; hybrids,

and staple length were positively correlated

and lint percent

in the F, population, indicating that lint
percent and staple length affect lint yield,
Lint yield was significantly and positively
phenotypically correlated with number of
bolls per plant in Fy, F, and F; populations,
A high genotypic correlation was also noted
indicating a close genetic relationship,

The selection efficiencies for a high-yield-
ing variety can be increased when individual
plants with many bolls are selected in later
generations, The selection efficiencies for
good fiber quality can be enhanced when
individuals with long staple and high lint
percent are selected in early generations,
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VII, Tables Attached

Appendix 1. Average hybrid vigor and mid-parent values in the 7 agronomic characteriatics.
Variet Days to Wt.of Lint Fiber 100 seeds [No. of boll Lint
¥ flowering boll % length weight per plant yield
Suwon #1 80.0 3.05 31.25 20.75 9,05 9.00 8.24
MP 83.1 3.90 33.48 23,81 9,52 8.82 8.66
F, 83.0 4,12 34,69 25.88 9, 45 11.12 12.09
Fi-MP —~0.1 0.22 1.21 2.07 —0.07 2.30 3.43
Mokpo #4 84.0 3.90 36.3¢ 23.25 8. 3¢ 11, 10 10, 36
MP 84,8 4,28 35.78 24,94 9,20 9.77 9.62
Fy 83.9 4.45 35.83 25. 95 9,78 11,62 12.72
F,-MP -0.9 0.17 0.05 1.01 0,58 1. 85 3.10
Mokpo #6 84.5 5.05 38.30 27.00 9.65 8.60 12,75
MP 85,0 4,80 36.66 26.62 9. 66 8.64 10.69
F, 83.7 4.89 37.05 27.22 9,83 11,21 13.35
F,-MP -—1.3 0.09 0.39 0. 60 0.17 2,57 2.66
Copt 6390 84,5 4,75 34,65 25,90 9,45 9.10 9.70
MP 85,0 4,67 35.01 26.13 9.70 8,87 9.32
F 83.4 4,80 35, 60 26.83 9.96 11.39 12,74
F;-MP ~1.6 0.13 0.59 0.70 0.16 2.52 3.42
Heujueusseo
Trice 82.5 4, 65 33. 20 25,55 11.20 7.00 6.45
MP 84,1 4,62 34,36 25,97 10.49 7.92 7.86
F, 83.2 4,70|. 34,96 26.65 10.42 9. 66 10.59
F,-MP -0.9 0.08 0.60 0.68 -0.07 1.74 2.73
Lockett 140 87.0) 4,60 35,7 26.85 10,55 9,40 9.15
MP 86.1 4,60 35,51 26.56 10. 20 9.00 9.07
ry 85.9 4,70 36.23 27.10 10.21 11.49 13.14
F;-MP -0.2 0. 10 0.72 0.54 0,01 2,49 4,07
D.P.L. 87.0 4,30 33. 95 25,86 9,65 8. 40 8.03
MP 86,1 4,46 34,70 26,11 9.79 8. 55 10, 37
F, 85,2 4,61 35,22 26. 82 9,95 11.90 12,71
F-MP —-0.9 0.15 0.52 0.71 0.16 3. 35 2.34
Paymaster 87. 0! 6. 05 39,45 27.25 9,90 8.35 8,53
86,1 5,25 37.17 26. 74 9,91 8. 53| 8.79
I 85.7 5.49 37.84 27.18 9,88 11,37 12,65
F.-MP —-0.4 0.24 0.67 0.44 —0.03 2.84 3.86
Acala 1517w 87.0 5.00 30. 30 26. 85 11.55 8,05 6.90
MP 86.1 4,78 33,06 26,56 10. 65 8. 40 8.09
F, 85.0 4,93 35,03 26.98 10, 42 11,17 11,98
F-MP —-1.1 0.16 1,97 0.42 —0.23 2.77 3.89
Delfos 9169 87.0 4,30 36. 60 29, 25| 9,45 9.55 10,93
MP 86.1 4,46 35,89 27.64 9,70 9.07 9.87
F, 85.2 4,60 36.14 28,55 9.87 11,84 12,97
F,-MP ~0.9 0.14 0.25 0.91 0.17 2.77 3.10
Arijona 89,0 4.90 38.60 30 95 10. 50 10,25 8.05
P 87.0 4,73 36.79 28, 40 10.18 7.88 8. 58
F, 85,5 4, 88 37.20 29,19 10,09 9.32 11,09
F-MP —1.5 Q. 15 0.41 0.79 —0.09 1.44 2.51

— 32 —



Appendix 2.

SCA effects of 7 agronomic characteristics

in the 11-parent diallel cross Fy,

Combinati Days to wt, of Lint Fiber 100 Seeds {No, of boll Lint
ombination flowering | boil % length | Weight  |per plant yield
1 X2 —1.487 -0, 024 0. 307 —~1, 096 0, 469 0.671 -0, 838
7 3 —0. 448 0. 364 0. 969 0.999 —0.423 1,517 0. 758
7 4 0. 820 0.029 0. 246 0,918 0,565 0.201 1,560
75 1,743 —0,082 —0.792 0. 207 0.042 —0.048 0.845
r 6 4.012 —0.024 0. 442 0. 564 —0. 650 —0.067, 0.149
v 7 —2. 448 0. 091 —0.600 1,080 0,542 0.421 1,152
v 8 -0.871 —0. 255 0.634 0. 491 —0. 446 0. 586, —0, 108
7 9 0. 666 —0.008 0.253 0,703 0.134 -0,513 0.428
# 10 -0, 448 0. 102 0.034 1,076 0. 130 1. 540 0.943
7 11 —0,025 0. 294 1, 257 0. 272 —0,696 -0, 667 0,926
2 X 3 -1.179 0,133 —0. 046 0.810 0.230 —0. 740 0,017
v 4 0,089 0. 248 —0.119 -0, 019 0. 019 0. 394 0.950
/2 1.512 0. 037 0. 392 -0, 481 —0. 153 ~0, 155 1,160
» b -0.217 —0, 065 —0. 823 0.576 0. 403 0. 325 —1,200
vy 7 2,320 —0.139 —0.415 -0, 008 —0.403 0.636 1,366
7 8 —3.102 -0, 035 0, 369 0.603 0. 007, -1.271 0.190
v 9 0. 435 0. 160 0.888 0, 463 0.638 1,328 2.063
7 10 2.329 -0,078 —0.530 0.637 —0, 115 2,432 0,883
7 11 —2, 256 0, 664 —0. 807, 0, 483 0. 557 —0, 075 0.226
3 X 4 1.128 —0,012 0.642 -0,223 —0,023 1,540 0.777
7 5 —0, 448 —0.124 —0. 246 0. 064 0, 253 —0. 309 -1.097
7 6 5. 320 —0.116 0. 338 -0, 027 0,161 -0, 328 1,096
v 7 —1,64]1 —0.201 -0.253 ~0,012 0. 003 1,209 2,008
7 8 —3.046 —0, 047 -—0.919 —0. 450 0.115 2.175 0.328
v 9 0.525 0.098 0. 250 ~0, 289 0. 295 0. 025 1,080
7 10 0. 358 0,010 -0. 169 ~0, 366 —0, 407 —0.271 —0,235
7 11 -2, 217, —0.047 0.296 0. 180 0, 215 —0, 328 ~1.301
4 X 5 —-1.179 -—0. 058 —0.219 0,533 0.192 ~—0. 925 —0.535
7 6 —2,910 —0,051 0,065 —0,008 —0. 050 2,155 1.268
v 7 ~0,371 0.014 0.173 ~0,642 —0.057 1,294 1.536
7 8 —1.794 —0.082 0. 207 0.118 0.803 0.809 1. 080
7 9 1. 743 0.114 0.276 ~0.019 —0. 815 ~0.590 —0.696
7 10 0.628 0.075 -0, 392 0.103 0, 280 —0. 336 0.172
7 11 —1,948 —0.082 —0. 019 0.249 —0.246 -0, 194 —0.334
5X 6 —1, 987 -0,012 0,026 0. 030 —0.023 0. 355 —0,731
7 ~0.948 0,102 0.284 —0,554 0, 019, 0,094 0. 666
8 2. 128 0. 056 0.569 0, 0607 —0.319 1, 559 2.600
7 9 —0, 833 0,102 0.138 ~—0.231 -0. 338 0, 959 1.328
7 10 0. 051 0.014 0.069 0.591 0,057 —0,186 —0.727
7 11 —1.525 0, 006 0. 492 0,787 —0. 069 0,605 0. 180
6 X 7 -~1,179 —0,039 0.219 —0, 346 —0,511 2,025 1.605
7 8 1.897 0.364 0., 2563 ~0,285 ~0, 080 —0, 109 1.719
7 9 —1,564 —0,089 1,073 —0.273 0. 415 0,540 1,946
7 10 —1.679 0,021 —0.046 0. 349 0. 380 —0,505 1. 706
7 11 —~1, 256 0,114 ~0.473 —0.054 —0. 169 —0,163 0.224
7X 8 ~0,564 0.479 0. 361 0. 130, 0. 161 0. 728 —0.043
7 9 1,974 —0.124 —0, 169 0,091 —0,242 0.428 —0.135
# 10 —~1,141 —0,062 0.111 0.614 0. 380 0. 762 —0, 040
7 11 2,282 0.129 0.934 0. 710 0.123 0,525 —0.102
8§ X 9 =0, 448 0179 —0, 715 —0,196 0, 169 0,894 —0. 066
7 10 0,935 0.041 -0, 153 0.126 0. 042 —0,351 —0.276
7 11 4,858 —0.166 —0.930 —0,327 —0. 050 0. 290 1,706
9 X 10 1,089 -0.012 1,215 —0, 262 —0.876 1,498 1.105
7 11 —2.525 -0.170 0. 488 0,183 0,126 0, 540 0. 203
10 X 11 —~1.102 0,091 —0.330 —1.192 0. 16¢ 0, 494 1,268

pote : 1: Suwon #1 2:Mokpo#4 3:Mokpo#6 4:Copt 6390 5:Heujueusseo Trice 6:Lockett 140
7:D,P,L. 8: Paymaster 9: Acala 1517W 10: Delfos 9169 11: Arijona
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