EFFECTS OF SELECTED MORFHOLOGICAL TRAITS
IN COTTON ON MATURAL.  INSECT
INFESTATIONS, LINT YIELD, LINT

FERCENT, AND FIBER QUALITY

By

SAM BONG HA
I\

Bachelor of Science in Agriculture
Seoul National University
Seoul , Forea
1980

Master of Science in Agriculture
Seoul National University
Seoul, KHorea
1982

Submitted to the Faculty of the
Graduate College of the
Oklahoma S5tate University
in partial fulfillment of
the requirements for
the Degree of
DOCTOR OF PHILOSOFHY
May, 1986



T hegis
{480 O
H e
Lo@. X



EFFECTS OF SELECTED MORFHOLOGICAL TRAITS
IN COTTON ON NATURAL IMSECT
INFESTATIONS, LINT YIELD, LINT

FERCENT, AND FIBER QUALITY

Thesis>éppr0Ved:

1258570

11



ACKENOWLEDGMENTS

I would like to express gratitude to my major adviser,
Dr. Laval M. Verhalen, for his advice, guidance, and
friendship during the course of this study. My appreciation
is also extended to my committee members, Dr. Jerry H.
Young, Dr. Ronald W. McNew, and Dr. Robert M. Reed for their
assistance, suggestions, and encouragement. A special
thanks is extended to Dr. Linda J. Willson who substituted
for Dr. Young on the committee during his sabbatical leave.

I would also like to thank Dr. Raymond L. Shepherd aﬁd
Dr. A. J. Eappelman, Jr. for providing seed of the germplasm
lines they developed, without which this study could not
have been conducted.

Gratitude is also extended to the Agronomy Department
of Oklahoma State University for providing my assistantship
and for the funds and facilities to conduct this research.

I am grateful also to Mr. Bruce E. Greenhagen, Mrs.
Jane E. Baker, and Mrs. Connie E. Shelton for their help and
frriendship and to all others who assisted in some wavs with
this research.

Special gratitude is given to my parents, my bhrothers,
and my sisters who have encouwraged and supported me boward

the completion of my studies.

iii



Finally, I would like to express my deepest thanks to
my wifte, Young Ok, for her assistance, understanding, many

gsacrifices, and encouragement,



TARLE OF CONTENTS

Faqge

INTRODUCTIONM o & & & & o & & 2 « & 2 a2 & = % = & « &« » = 1

NATURAL INFESTATIONS OF THE COTTOM FLEAHOFPER
(HEMIFTERA: MIRIDAE) AND BOLLWORM (LEFPIDOPTERA:
MOCTUIDAE) ON SELECTED MORFPHOLOGICAL TRAITS

IN COTTOM. & & & % « & = & o = & 2 = = « =« = » = « &« = = 2
Abstract. « « &« & « & & & = & & =2 = 4 a4 4 = = = = u =
Introduction. « &« &« & & « & ¢« & & & & &« &« = =« & = a S
Materials and Methods . . . + &+ &« & & &« & « & = « = 9

Results and Discussion. « o « 2 v ¢ & « = =« = 2 = =« 12

Cotton Fleahopper. . . « « ¢ « & 2 & = &« o &« =« 12
Bollworm . v & & & o = « v % = = « 2 s s a & = 16

References Cited.s « ¢ 4 & o o « « 2 = = « a4 2 = o = 19
Tables (1 through 7). + & o ¢ « & & & a & & = o & = 22
PART I1I

EFFECTS OF SELECTED MORFPHOLOGICAL TRAITS IN COTTON
ON LINT YIELD, LINT PERCENT, AND FIEBER QUALITY . . . . . 29

Abstract. « « 4 &« v 4 4 4 4 4 a e & m % & = = a m 20
Introduction. v & ¢« &« & & w = o & o » *« a s « 2 = = 32
Materials and Methods « &« « & &« & = =« 2 & « » = &« « >6

Results &« . ¢ & & v v 4 & 4 = 2 « & » 2 a s« =« « =« . =29

Chickasha Experiments. « « ¢« « « « &« & « o« & « &
Tipton Experiments . . .« « ¢ & & & & &« « = = - 41

DiscUusSsionN.e a2 & o &+ « = a &« = & u = 2 a = = = s » &= 4=

Referenc®S. « « o o o« « « = 2 2 & 5 3 2 « « » a2 = &= 47



Tables

(I through 6).

vi



Table

IT.

I11.

IvV.

VI.

VII.

LIST OF TABLES

Fage
FART I

Mean Cotton Fleahopper Counts per 10 Flants for
Selected Morphological Traits in Cotton over
Eight Genetic Backgrounds at Tipton and
Chickasha, 1982. « & & « & & = « = « s = » u & 22

Mean Cotton Fleahopper Counts per 10 Flants for
Selected Morphological Traits in Cotton over
Eight Genetic Backgrounds at Tipton and by
Separate Backgrounds at Chickasha, 1983. . . . Z3

Mean Cotton Fleahopper Counts per 10 Plants for
Selected Morphological Traits in Cotton over
Eight Genetic Backgrounds at Two Sampling
Dates and by Separate Backgrounds at aAnother
Date at Tipton, 1984 . . « .« « « « + + & « « « 24

Mean Cotton Fleahopper Counts per 10 Flants for
Selected Morphological Traits in Cotton over
Eight BGenetic BRackgrounds at Three Sampling
Dates and by Separate Backgrounds at Another
Date at Chickasha, 1984. . . . & « « & « + =«

i
]

Mean Number of Bollworm—damaged Sguares per 20
Sguares Examined for Selected Morphological
Traits in Cotton over Eight Benetic
Backgrounds at Tipton and Chickasha, 1982,
and at Chickasha, 19872 . « & ¢« & & &« &« & o « o 2B

Mean Number of Bollworm Eggs per 10 Flants for
Selected Morphological Traits in Cotton over
Eight Genetic Backgrounds at Twe Sampling
Dates and by Separate Backgrounds at Another
Date at Tipton, 1984 . . +« « & v &« &« & & o « &

f-]
~|

Mean Mumber of Bollworm Eggs per 10 Flants for
Selected Morphological Traits in Cotton over
Eight Genetic Backgrounds at Four Sampling
Dates at Chickasha, 1984 . . . . « . . « . . . =B

vii



Table Fage
FART I1

I. Mean Lint Yield for Selected Morphological
Traits in Cotton for Eight Genetic
Backgrounds over 3 Years at Chickasha. . . « . 51

I1. Mean Ficked Lint Percent for Selected
Morphological Traits in Cotton for Eight
Genetic Backgrounds over = Years at
Chickasha. « « « « &« & & = & % w a u a = =« » = =2

III. Mean Fiber Length (2.3% Span) for Selected
Morphological Traits in Cotton for Eight

Genetic Backgrounds over I Years at
Chickasha. o« « « & & o & & o =« 2 5 & = = = w o 23

i1V. Mean Fiber Length Uniformity, Fineness, and
Strength for Selected Morphological Traits
in Cotton over Eight Genetic Raclkgrounds
and F Years at Chickasha . . « . « & « « « « « 354

V. Mean Lint Yield for Selected Morphological
Traits in Cotton for Eight Genetic
Backgrounds over 3 Years at Tipton . . « . « « 35

VIi. Mean Ficked Lint Fercent and Fiber Length,
Length Uniformity, Fineness, and Strength for
Selected Morphological Traits in Cotton
over Eight Genetic Backgrounds and 3 Years
at Tipton. + v & & w4 6 s h s e e s e e e s 56

viii



IMTRODUCTION

The first and second chapters of this dissertation are
separate and complete manuscripts to be submitted for
publication in the journals of Environmental Entomology and
of Crop Science, respectively. The formats of the two

manuscripts conform to the styles of those respective

Journals.



Matural Infestations of the Cotton Fleahopper (Hemiptera:
Miridae) and Bollworm (Lepidoptera: Noctuidae) on

Selected Morphological Traits in Cotton
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Matural Infestations of the Cotton Fleahopper {(Hemipteras:s

Miridae) and Bollworm (Lepidoptera: Noctuidae) on
i
Selected Morphological Traits in Cotton

ABSTRACT This study was conducted to evaluate the responses
of natural insect infestations to selected morphologicatl
traits in near—isogenic lines of cotton, Gossypium hirsutum
L. Five morphological traits (i.e., ckra leaf, nectariless,
frego bract, smooth leaf, and glandless) versus the normal
check were compared in each of eight genetic backgrounds
{i.e., 'Deltapine 16°, 'Stoneville 213", "Auburn 567,
‘Delcot 2777, "Coker 310°, ‘Coker 201, 'TH 149", and Fee
Dee 2163). Replicated experiments were conducted under
irrigation and without insecticide applications at two
locations in Oklahoma for 3 years. Cotton fleahoppers,
Pseundatomoscelis seriatus (Reuter); eggs and larvae of the
bollworm, Heliothis zea (Boddie); and bollworm—damaged
squares were counted. In most cases, interactions of
morphological traits X genetic backgrounds were not
significant for insect response. The smooth-leaf trait

reduced cotton fleahopper populations by S4% compared with

1Ta be submitted for publication in the jouwrnal of



normal cotton when averaged over years, locations,
backgrounds, and sampling dates. Frego bract increased

fleahopper numbers by 644 over the same variables compared

to normal cotton. The okra-leaft, nectariless, and glandles

traits occasionally influenced fleahopper infestations, but
a consistent pattern was not discernible. Probably as a
result of relatively mild bollworm infestatiops, no
significant differences between morphological traits and
normal cotton were detected for bollworm—damaged sguares or
for bollworm larvae. Smooth leaf did suppress, to some

extent, bollworm oviposition; but the other morphological

A
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=

traits appeared to have little effect on oviposition of that

insect.




INTRODUCT ION

Resistance to insecticides and concern for environmental
pollution relating to the use ot those insecticides have
increased the interest in developing host plant resistance.
Considerable efforts have been made to evaluate
morphological traits for their iﬁfluence on insect
populations in cotton, Gossypium hirsutum L. Among such
traits have been the okra-leaf, nectariless, frego-bract,
smooth—-leaf, and glandless traits studied herein.

The ockra-leaf trait is a leaf shape mutant,!zz%
characterized by palmately lobed leaves with less surface
area per leaf than normal-—-leaf cotton. Reddy (1274) found
that boll weevil, Anthonomus grandis (Boheman), survival was
lower under okra— and super—okra—-leaf canopies than under
normal -leaf canopies during hot, dry periods. From other
field studies in Louisiana, Jones et al. (1973 concluded
that the okra— and super—-chkra—-leat traits were also
associated with & high degree of resistance to the

bandedwing whitefly, Trialeurodes {Haldeman) .
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NMectariless cotton, ng, ne has no leaf or extrafloral
nectaries to secrete the nectar which attracts and furnishes
food for insects. Therefore, this trait is effective in

suppressing several insect species. Schuster and Maxwell

{(1274) evaluated the nectariless trait in large plots of

u



7 3/4 acres (3.1 ha) and reported that it reduced tarnished
plant bug, Lygus lineglaris (Falisot de Beauvois), and
cotton fleahopper, Fseudatomoscelis seriatus {(Reuter),
popul ations when compared to nectaried cotton. In field
studies conducted by Wilson and Wilson {(1976), the
nectariless trait also showed resistance to the pink
bollworm, Fectinophora gossypiella {(Saunders). Lukefahr et
al. (1979) found that although the nectariless character
conterred some resistance in cage tests to the bollworm,
Heliothis zea {Boddie), it did not suppress the bollworm in
the field, probably because of the flight habits of the
adult moths.

Frego bract is a mutant trait, fg, which is characterized
by narrow, elongated, and twisted bracts which flare away
from the flower bud and boll. Eoll-weevil resistance
associated with frego bract was first reported by Jones et
al. (1264). Jdenkins and Farrott (1971) found that in a
large field where resistance was measured over three or four
insect generations, boll-weevil oviposition in frego-bract
cotton was suppressed from 66 to 94% below that in nonfrego
types. However, a drawback of this trait is its greater
susceptibility to the cotton fleahopper and tarnished plant
bug (Jones et al. 196%, Cowan and Lukefahr 1970).

With reduced numbers of leaf and stem trichomes, smooth—
lzaf cotton, 552, suppresses oviposition and damage of the
bollworm (Lukefahr et al. 1971). Dwing 35 vyears of

evaluating smooth-leaf cotton strains in field tests,



oviposition of Heliothis spp. was reduced from 36 to 830%,
resulting in significantly fewer larvas and damaged fruiting
forms. Lukefahr et al. (17270) also reparted_that fleahopper
popul ations an smooth-leat cotton were reduced more than S04
when compared with the commercial standard. However,
Meredith and Schuster (197%9) found that smooth-leaf cottons
were more sensitive to tarnished plant bugs than were
pubescent cottons.

The glandless trait, glzglz, appears to be more
susceptible to a number of insect species than is normally
glanded cotton. Lukefahr et al. (1766) found that larval
growth of the bollworm was greater on glandless thamn on
glanded cotton strains. HMurray et al. (1263) alsc
demonstrated that glandless cotton was more susceptible than
the corresponding glanded cotton to the striped blister
beetle, Epicauta vitatta (F.), an insect which normally does
not attack cotton at all.

Whether or not the above morphological traits prove to be
favorable depends, to a large extent, upon the environments
in which they are grown, including the insect species and
pnpulatibn pressures to which they are exposed. This study
was conducted to evaluate the responses of naturél insect
infestations {(without insecticides) to five selected
morphological traits in eight genetic backgrounds of cotton
when grown under irrigated Oklahoma conditions.. Most

previous studies have compared cottongs with contrasting

morphological traits; but when such materials are compared,



the researcher does not really know whether the differential

responses observed, if any, were due to the trait itsel+ or

to other inherent differences in the materials. These
studies were conducted with near—isogenic lines of cotton.
Therefore, differences observed are likely due to the genes

conditioning those traits.



MATERIALS AND METHODS

The plant materials used in this study consisted of
germplasm lines of five morphological traits (i.e., okra
leat, nmnectariless, frego bract, smooth leat, and glandless}
and the normal cotton check in each of eight genetic
backgrounds (i.e., 'Deltapine 1&6°', "Stoneville 2137, ~Auburn
5&°, ‘Delcot 2777, ‘Coker 3107, "Coker 201°, "TH 149", and
Fee Dee 2165). The eight germplasm lines of freqo-bract,
nectariless, smooth-leat, and glandless cotton were
developed by Shepherd (1982a,b,c,d) and of okra-leaf cotton
by Shepherd and Kappelman {(1982) after usually five.to six
backcrosses to the recurrent parents. All recwrent parents
were commercial cultivars except for Fee Dee 21465, a
germplasm line with high fiber strength.

The tests were conducted as split-plots with whole plots
arranged in a randomized complete block design with four
replications (one replication was discarded at Tipton in
1982 because of entensive plant loss) at Tipton and
Chickasha, 0Okla., in 1982, 1983, and 1984. UWhole plots were
randomly assigned to genetic backgrounds, and subplots were
randomly allocated to the mor-phological traits and check
within that genetic background. The subplots consisted of
single-rows 15.2 m long (except for 12.1 m at Chickasha in

1983%) and 1.0 m apart in all experiments. Flants within



subplots were in an approximate commercial spacing. Due to
a lack of seed, the glandless germplasm lines could not be
tested in any genetic background at Tipton in 1982 and in
the Stoneville 213 background at Chickasha in 1982. The
soils were a Reinach silt loam (a coarse—-silty, mixed,
thermic Pachic Haplustoll) at Chickasha and a Tipton silt
loam (a fine—loamy, mixed, thermic Pachic Argiustoll) at
Tipton. Fertilizers were applied according to soil test
recommendations. Flants were grown under irrigation, and no
insecticides were applied to control the natural insect
populations. Both measures were followed to enhance natural
insect pest population buildup.

The numbers of cotton fleahoppers were counted weekly
during July and August (as time and labor were available) on
the terminals of 10 plants randomly sampled in each subplot
at both locations in 1982, 1983, and 1984. Twenty randomly
sampled squafes in each subplot were examined to determine
the infestations of bollworms at both locations in 1982 and
at Chickasha in 198%. EBollworm—damaged sguares were not
sampled at Tipton in 1983 due to a low infestation of that
insect. The numbers of eggs and larvae of the bollworm were
counted on the terminals of 10 plants at the same time as
fleahoppers were counted at both locations in 1984.

In the analyses the total counts of fleahoppers, eggs and
larvae of the bollworm, and bollworm—damaged sgquares in each
subplot were used. Data were analyzed within each year and

location separately. When an experiment had more than one



sampling date and the variances of experimental errors on
those dates were not heterogeneous, data were analyzed over
sampling dates (e.g., Tipton in 12982). If the morphological
traits X sampling dates interactions in those.analyses were
significant, sampling dates were reported separately. When
the variances were heterogeneous (as they were in all other
experiments with more than one sampling date), data were
analyzed within each sampling date. Means for the
morphological traits were compared using the 0.03
probability level for the protected least significant
difference (L.SD). Though &ll1 possible comparisons among
means are presented in the tables, the ones of interest and
discussed herein were of the morphological traits versus

their normal checks.



RESULTS ANMD DISCUSSION

Cotton Fleshopper. The responses of cotton fleahopper
populations {(per 10 plants per plot) to the five selected
morphological traits in cotton versus the normal check at
Tipton and Chickasha, Okla., in 1982 are presented in Table .
i. No significant interactions between morphological traits
X genetic backgrounds were detected for fleahopper
infestations at either location in that year. Fleahopper
populations were significantly reduced at every sampling
date on the smooth-leaf cotton compared wiih the check (-%1%
at Tipton over dates and -—-30%L at Chickasha). Fleahopper
numbers were significantly higher on frego bract than on the
normal at all sampling dates at both locatiaps (734 at
Tipton over dates and 45% at Chickasha). The okra-—-leat and
nectariless near—isogenic lines did not differ from the
normal in fleahopper infestations at any date at either
location. The glandless trait was compared at Chickasha
only, but it did not differ from the normal check.

In the 1987 experiments (Table 2), the interaction
between morphological traits X genetic backgrounds was not
significant at Tipton on any sampling date, but it was at
Chickasha. In the Tipton experiment, the smooth-leaf
cotton, compared with the normal, had fewer fleahoppers

(—55% over sampling dates) than the check. The difference
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was significant at all three sampling dates. Frego-bract
cotton had 49% more fleahoppers than the check over all
sampling dates. Differences at the first two sampling dates
were significant for freqo bract. Nectariless cotton had
significantly fewer fleahoppers on one sampling date than
did the normal. The okra-leaf and glandless ftraits did not
differ significantly from the normal in +1leahopper
infestations at any sampling date. In the Chickasha
experiment, the frego-bract cottons had significantly higher
fleahopper populations than their corresponding normals in
four of the eight genetic backgrounds. Though not
significant, three of the four remaining combinations also
displayed higher fleahopper populations in frego bract as
compared with the check. Averaged over genetic backagrounds,
the frego-bract trait increased fleahopper counts by 11Z%.
Fleahopper populations on the okra—-leaf, nectariless,
glandless, and smooth—-leaf cottons were similar to those on
their corresponding normals in a1l except one, zero, two,
and one genetic backgrounds, respectively, which had
significantly higher fleahopper populations. Even though
not significant, six of the eight smooth—leaf cottones had
lower mean fleahopper populations than their respective
normals. khen averaged over genetic backgrounds, the
smooth—-leaf trait reduced fleahopper numbers by 26%.

The responses of fleahoppers to the morphological traits
at Tipton in 1984 are given in Table I,  The interaction of

morphological traits X genetic backgrounds was not
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significant for fleahopper infestations on the Z1 July or 14
August sampling dates, but it was signiticant on 7 August.
The smooth-leaf cotton significantly reduced fleahopper
populations omn 31 July and 14 dugust and in two of the eight
genetic backgrounds on 7 August. Averaged over sampling
dates and genetic backgrounds, the reduction was S9%. The
frego—bract cotton had significantly higher fleahopper
populations than the normal on 14 August and in two genetic
backgrounds on 7 August and significantly lower papulations.
in one background on 7 August. Averaged over dates and
backgrounds,'the increase was 535%4. The okra-leat,
nectariless, and glandless cottons did not differ from the
normal cotton in fleahopper infestations on 31 July or 14
August. Significantly lower fleahopper populations were
found on the okra-leaf, nectafiless, arnd glandless cottons
in one genetic background apiece on 7 August while a
significantly higher Fleahuppef popul ation was detected only
for the nectariless cotton in one genetic background.

The responses of fleahoppers to the five morphological

traits at Chickasha in 1284 are given in Table 4. Ho

significant interaction of morphological traits X genetic

4

ackgrounds was detected for fleahopper infestations on =25
July, 1 fdugust, or 8 Augusti but the interaction was
significant on 15 August. The smooth-leaf cotton had
significantly smaller fleahopper populations than the normal
on the first three sampling dates, and in three of the eight

genetic backgrounds on 15 August with an overall average of
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62% fewer fleahoppers. Significantly higher fleahopper
popul ations were found on the frego-bract cotton than on the
normal on the first three sampling datés, and in three
genetic backgrounds on 15 August with an overall average of
S0%L more insects. The okra-leaf, nectariless, and glandless
cottons did not differ from the normal in +leahopper
infestations on 295 July, 1 August, or 8 August; but
significantly fewer fleahoppers were found on one ockra-leaf
and two nectariless cotton genetic backgrounds on 15 August.
During these experiments, fleahopper populations were
considered to be sufficient to evaluate the effects of
morphological traits wupon them. Significant differences in
fleahopper populations among morphological traits were
obtained at all 17 sampling dates over the two locations and
I3 years. Fleahopper responses to the morphological traits
wetrre generally consistent over all genetic backgrounds.
Only in three of the 17 sampling dates for thisz insect were
significant interactions for morphological traits ¥ genetic
backgrounds obtained. The smooth-leaf cotton exhibited
lower fleahopper populations, as has also been reported by
tukefahr et al. (1271). Compared with normal cotton, the
smooth—-leaf trait reduced fleahopper populations by S4% as
an average over the I vears, two locations, eight genetic
backgrounds, and 17 sampling dates. The frego—-bract cotton
attracted 54% more fleahoppers over the same variables than
did normal cotton. This trend agrees with previous work

(Jones et al. 1969, Cowan and Lukefahr 197&). Al though



Schuster and Maxwell (1274) reported that nectariless cotton
reduced fleahopper populations in large-plot tests, the
trait did not significantly reduce fleahopper populations in
most of these small-plot experiments. The okra—-leaf and
glandless cottons did not show a consistent and significant
influence on fleahopper infestations in these experiments.

Bollworm. Means of bollworm—damaged sguares (per 20
squaires examined per plot) for the morphological traits at
Tipton and Chickasha in 1982 and at Chickasha in 1983 are
given in Table 5. Sguares were not sampled at Tipton in
1282 due to a low infestation of the insect. No significant
interactions of morphological traits X genetic backgrounds
were detected for bollworm—damaged squares in any of the
three experiments sampled. No differences were significant
in the comparisons among morphological traits at Tipton in
178%2. At Chickasha in 1982 and 1987, the only significant
differences in sguare damage were between glandless (with
higher damage) versus smooth leaf and nectariless. However,
neither was significantly different from the normal check in
either experiment.

Bollworm larvae were counted at Tipton and Chickasha in
1994, but the populations were too low to distinguish
effects of the morphological traits. Those data are not
included herein.

The effects of morphological traits on bollworm
aviposition {(per 10 plants per plot) at Tipton in 1984 are

shown in Table 6. The interaction of morphological traits X



genetic backgrounds was significant on 31 July, but not on 7
August or 14 August. Significantly fewer bollworm eggs were

found on the smooth—leaf and okra—-leaf cottons in two
gernetic backgrounds and on the frego-bract, nectariless, and
glandless tfaits in one background on 31 July, while the
glandless trait had significantly more bollworm =ggs in
anocther background. MNo significant differences in bollworm
eggs were found on 7 August or 14 August presumably because
of insufficient insect pressure. In five backgrounds, none
of the morphological traits differed significantly from the
normal in bollworm eggs.

In the 1984 experiment at Chickasha (Table 7)), no
interactions of morphological traits X genetic backarounds
were significant for bollworm oviposition on any of the four
sampling dates. Significantly fewer bollworm eggs were
found on the smooth-leat than on the check on the 25 July
and 1 August sampling dates and on the frego-bract and
glandless cottons on 25 July. No Signi$icént differences
were found for bollworm eggs on the 8 ABugust and 15 August
sampling dates presumably because few =ggs were present.

During these experiments, natural infestations of the
bollworm were so mild that no differences could be detected
for bollworm—damaged sguares and bollworm larvae between the
morphological traits versus the normal. Fewer damaged
squares were found at Chickasha in 1982 and 1282 on smooth-
leaf and nectariless than on glandless cotton. However,

smooth—~leaf cotton suppressed, to some extent, bollworm
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oviposition at both locations in 1984. When considering the
potential +or futuwre increases in bollworm infestations in
Oklahoma, further evaluations of that morphological trait

should be conducted under more severe bollworm infestations.
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Table 1. Mean cotton fleahopper counts per 10 plants for selected
morphological traits in cotton over eight genetic backgrounds at Tipton and
Chickasha, 1982

Morphological Tipton ' Chickasha
traits? 23 July 30 July 6 Aug. 13 Aug. 20 Aug. 4 Aug.
FR 13.8aP 11.2a 14.1a 10.0a 10.6a 6.8a
0K 8.5b 8.2b 6.6b 5.5b 4.9b 4.4b
NE 6.5b 5.9b 5.3b 4.3b 4.0b 4.3b
GL® - - - - - 4.6b
SM 0.2c 1.5¢c 0.4c 0.4c 0.5¢c 3.3c
NR 8.1b 8.5b 5.9b 6.3b 5.7b 4.7b

aMorphological traits are as follows: FR, frego bract; OK, okra leaf; NE, nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

bMeans within a colum followed by the same letter are not significantly different at the
P = 0.05 level (protected LSD test).

“Due to a lack of seed, GL was not included for any background in the 1982 experiment at
Tipton. For the same reason, it was not included for the Stoneville 213 background at
Chickasha in 1982.
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Table 2. Mean cotton fleahopper counts per 10 plants for selected
morphological traits in cotton over eight genetic backgrounds at Tipton and
by separate backgrounds at Chickasha, 1983

Morphological Tipton Chickasha (18 Aug.)

traits? 3 Aug. 10 Aug. 17 Aug. DPL16° ST213 AUBS6 DEL277 C310 C201 THI49 PD2165
FR 3.5a8° 3.9a 2.3a 3.32 5.8a 3.8a 2.5ab 4.5a 2.8ab 4.0a 4.8a
OK 2.7b 2.4b 1.5b 1.0ab 3.8ab 1.3b 1.0b 3.8ab 1.5ab 3.8a 3.3ab
NE 1.7c¢ 1.6¢c 1.3bc  2.3ab 1.5bc 2.3ab 1.3b 1.8bc 3.8a 3.3ab 3.3ab
GL 2.2bc  2.8b 1.9ab 1.3ab 1.5bc 2.0ab 4.0a 2.5abc 2.8ab 4.3a 5.5a
SM 0.9d 1.3c 0.7¢ 0.3b 0.8 3.8a 0.8b 2.3abc 1.0b 1.0b 1.0b
NR 2.0bc  2.7b 1.8ab 2.0ab 2.5bc 0.8 1.5b 1.0c 2.8ab 3.0ab 1.3b

. aMorphological traits are as follows: FR, frego bract; OK, okra leaf; NE, nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

bGenetic backgrounds are as follows: DPL16, “Deltapine 16°; ST213, “Stoneville 213”; AUB56,
“Auburn 56°; DEL277, “Delcot 277°; C310, “Coker 310°; C201, “Coker 201°; TH149, “TH 1497;
and PD2165, Pee Dee 2165. '

“Means within a colum followed by the same letter are not significantly different at the |
P = 0.05 level (protected LSD test).



Table 3. Mean cotton fleahopper counts per 10 plants for selected
mDrphpngi:al traits in cotton over eight genetic backgrounds at two
sampling dates and by separate backgrounds at another date at Tipton, 1984

Morphological 7 Aug.
traits® ‘31 July DPL16P ST213 AUBS6 DEL277 C310 €201 THI49 PD2165 14 Aug.
FR 1.7a® 1.0a 2.3ab 1.0b 2.8ab 4.3a 2.3abc 4.5a 3.5a  5.6a
OK 1.3a 1.3a 3.5a 1.8ab 3.8a  1.8bc 1.3bc 0.3c 2.3ab 3.4b
NE 1.4a 1.0a 0.8b 1.3b 3.0ab 1.8 4.0a 1.5bc 2.5ab 2.7b
GL 1.4a  0.5a 1.8ab "1.3b 1.0b  3.0ab 2.5ab 2.3bc 2.0ab 2.8b
SM 0.6b 0.5a  0.8b 0.8b 1.8ab 0.5¢ 0.3c 0.5¢ 0.8b 1l.4c
NR‘ 1.4a 0.82 1.8ab 3.8a 1.8ab 1.0bc 1.3bc 2.8ab 1.0b 3.3b

aMorphological traits are as follows: FR, frego bract; OK, okra leaf; NE, nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

bCenetic backgrounds are as follows: DPL16, "Deltapine 16”; ST213, “Stoneville 213°; AUB56,
*Auburn 56°; DEL277, “Delcot 2777; C310, “Coker 3107; C201, “Coker 201°; TH149, "TH 149°7;
and PD2165, Pee Dee 2165.

“Means within a colum followed by the same letter are not significantly different at the
P = 0.05 level (protected LSD test).



Table 4.

Mean cotton fleahopper counts per 10 plants for selected

morphqlogical traits in cotton over eight genetic backgrounds at three
sampling dates and by separate backgrounds at another date at Chickasha,

1784

Morphological 15> Aug-
traits® 25 July 1 Aug. 8 Aug. DPL16b ST213 AUB56 DEL277 C310 C201 TH149 PD2165
FR 6.2a 5.3a 7.1a 4.5 3.3a 2.0a 2.3a 4.5a 2.3ab 4.8a 2.5a
OK 4.2bc 2.8b 4.2b 1.0c 3.0a 1.3a 1.52 2.3b 0.5¢ 2.0bc 2.5a
NE 3.8¢c 2.7b 4.8b 2.5b 0.8 0.8 1.0a 1.5b 1.5bc 2.3b 1.0bc
GL 5.4ab  2.6b 4.5b 1.0c 2.8a 1.0a 1.3a 1.5b 2.8ab 1.5bc 1.8ab
SM 1.7d  1.0c 2.2¢ 0.8 0.3b 1.0a 0.5a 1.3b 0.3c 0.8 0.0c
NR 4.6bc 2.9 4.9 2.0bc 3.0a 1.3a 2.0a 2.0b 3.5a 1.8bc 2.3ab

aMorphological traits are as follows: FR, frego Bract; OK, okra leaf; NE, nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

Deenetic backgrounds are as follows: DPL16, ‘Deltapine 16~

; ST213, ‘Stoneville 213°; AUBS6,

“Auburn 56°; DEL277, “Delcot 2777; C310, “Coker 310°; C201, “Coker 2017} TH149, “TH 1497;
and PD2165, Pee Dee 2165.

“Means within a colum followed by the same letter are not significantly different at the
P = 0.05 level (protected LSD test).



Table 5. Mean number of bollwaorm—damaged squares per 20 squares examined
for selected morphological traits in cotton over eight genetic backgrounds
at Tipton and Chickasha, 1982, and at Chickasha, 1983

Morphological 1982 1983
traits? Tipton (18 Aug.) Chickasha (18 Aug.) Chickasha (25 Aug.)b
FR 2.3a° 2.0ab 0.5b
OK 2.3a 2.1ab 0.4b
NE 2.1a 1.9 0.3b
cd - 3.0a 1.1a
SM 1.6a 1.5b 0.5b

NR 2.5a 2.5ab 0.7ab

aMorphological traits are as follows: FR, frego bract; OK, okra leaf; NE, nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

bBollworm—damaged squares were not sampled at Tipton in 1983 due to a low infestation of

that insect.

“Means within a colum followed by the same letter are not significantly different at the
P = 0.05 level (protected LSD test).

dDue to a lack of seed, GL was not included for any background in the 1982 experiment at
Tipton. For the same reason, it was not included for the Stoneville 213 background at
Chickasha in 1982.

tJ



Table 6. Mean number of bollworm eggs per 10 plants for selected
morphological traits in cotton over eight genetic backgrounds at two
sampling dates and by separate backgrounds at another date at Tipton, 1984

Morphological 31 July
traits? DPL16b ST213 AUB56 DEL277 €310 C201 TH149 PD2165 7 Aug. 14 Aug.
FR 2.5b° 2.3abc 2.0a 0.5cd 0.8b 2.3a 1.8a 2.5a 0.1a 0.2a
OK 1.3bc 0.8c 0.8a 2.3bc¢ 0.5b 1.58 2.3a 1.3a 0.3a 0.1la
NE 1.8bc 3.3a 0.5a 2.5b 2.8a 2.0a 1.8a 1.5a 0.3a 0.1a
GL 0.5¢ 2.0abc 2.3a 4.5a 1.3ab 1.5a 2.5a 1.8a 0.3a 0.2a
SM 1.8bc 1.3bc 1.5a 0.0d 1.0ab 1.8a 1.5a 1.3a 0.2a 0.1a
NR 5.3z 2.8ab 0.5a 2.0bc¢ 1.3ab 2.0a 1.5a 1.3a 0.3a 0.1a

aMorphological traits are as follows: FR, frego bract; OK, okra leaf; NE, nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

bCenetic backgrounds are as follows DPL16, “Deltapine 167 ; ST213, Stonev111e 2137; AUB56,
“Auburn 56°; DEL277, “Delcot 277°; C310, “Coker 310°; C201, “Coker 201" ; TH149, “TH 149
and PD2165, Pee Dee 2165.

“Means within a colum followed by the same letter are not significantly dlfferent at the
P = 0.05 level (protected LSD test).



Table 7. Mean number of bollworm eggs per 10 plants for selected
morphological traits in cotton over eight genetic backgrounds at four
sampling dates at Chickasha, 1984

Morphological

traits? 25 July 1 Aug. 8 Aug. 15 Aug.
FR 0.8bcP 1.0ab 0.6a 0.2a
oK 1.2ab 1.4a 0.8a 0.3a
NE 1.6a 1.1ab 0.8a 0.3a
GL 0.7c 0.8bc 0.6a 0.3a
SM 0.5c 0.3c 0.4a 0.3a
NR 1.3a 0.9ab 0.3 0.1a

aI"Iorpl'lolog._;ical traits are as follows: FR, frego bract; OK, okra leaf; NE, Nectariless; GL,
glandless; SM, smooth leaf; and NR, the normal check.

bMeans within a colum followed by the same letter are not significantly different at the
P = 0.05 level (protected LSD test).
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Effects of Selected Morphological Traits in Cotton
1
on Lint Yield, Lint Percent, and Fiber Guality

ABSTRACT

This study was conducted to evaluate the effects of
selected morphological traits in near—-isogenic lines of
cotton {Gossypium hirsutum L.) on lint vyield, lint percent,
and fiber guality under natuwral insect infestations. Five
morpheological traits (i.e., okra leaf, nectariless, frego
bract, smooth leaf, and glandless) were comﬁared to the
normal checks in eight genetic backgrounds {(i.e., "Deltapine
16°, "Stoneville 213, ‘Aubuwn S56°, 'Delcot 277, 'Colker
310, *Coker Z201°, "TH 149°, and Fee Dee 2165). Replicated
experiments were conducted under irrigation and without
insecticide applications at two leocations in Oklahoma for 3
vEaIrS. In the analyses combined over vyears withiﬁ each
location, the interactions of morphological traits X genetic
backgrounds were significant at each location for lint
vield, were inconsistent between locations for picked lint
percent and fiber length, and were not significant at either

location for fiber length uniformity, fineness, or strength.

The nectariless lines were comparable to the checks for lint
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vield and lint percent. The okra-leat lines were also
comparable to the checks for lint yield, but were frequently
lower for lint percent. The large and consistently
significant reductions in lint vield and lint percent of the
frego-bract lines were at least partly due to their greater
susceptibility to the cotton fleahopper L[Pseudatomoscelics
seriatus (Reuter)l. The smooth-leaf lines, despite their
suppression of fleahopper infestations and bollworm
[Heliocthis zea {(Boddie)l Dvipnsitinn, gften displayed 1lower
lint yield than the checks, possibly resulting from 1lower
lint percent (a component of lint vield). The lint vield
and lint percent of the glandless lines were reduced in some
genetic bachkgrounds. Differences in fiber length were few
and inconsistent in direction. No significant differences
were found in fiber length uniformity, fineness, or strength
at either location.

Based on these results as well as their insect
responses, the frego-bract trait should not be incorporated
in the Oklahoma cotton breeding progr-am. The smooth-leaf
and glandless traits appear unpromising, and probably should
not be used. The nectariless and Dkra—leaf traits should

probably receive some attention.

Additional index words: Gossypium hirsutum L., Okra
leaf, Mectariless, Frego bract, Smooth leaf, Glandless,
Fiber length, Fiber length uniformity, Fiber +fineness, Fiber

strength.




INTRODUCTION

Insect pests are a major limiting factor in cotton
(Gossypium hirsutum L.) production over most of the world.
Chemical insecticide; have been the most powerful tools
available for use in insect management. However, due to
high costes and several other undesirable effects of those
chemicals, emphasis has shifted toward the breeding of
cotton cultivars with host-plant resistance. Several
morphological traits which influence insect infestations
have been identified in cotton. #Among them are included the
okra—leaf, nectariless, frego-bract, smooth-leaf, and
glandless traits studied herein for their possible utility
in Oklahoma and surrounding states.

The okra—leaf trait suppresses bandedwing whitefly
{Trialeuwrodes abutilonea (Haldeman)l, pink bollworm
(Pectinophora gossypiella (Saunders)l, boll weevil
{(anthonomus grandis Boheman), and boll rot by opening up the
plant canopy {1, 2, 16, 23). The effects of ckra leaf on
agronomic properties was studied in Arizona by Wilson and
George (Z23) using isogenic lines under natural insect
infestations. Seed damage by the pink bollworm was
gignificantly reduced in the ockra-leaf isolines and

agronomic properties of the iscolines were comparable to

those of the normal types. The only negative effect of ockra



leat observed was an 84 lower lint vield in that high-vyield
environment. In a Louisiana study, Andries et al. (1)
reported that the okra-leaf trait caused a significant
reduction in boll rot incidence and that it was associated
with a significant increase in lint yield, earliness, lint
percent, and fiber fineness.

Nectariless cotton is known to significantly reduce
populations of the tarnished plant bug [Lygus lineclaris
{Falisoct de Beauvois)l, cotton fleahopper [FPseudatomoscelis
seriatus (Reuter)l, and pink bollworm (17, 24). HMeredith et
al. (14 ccmparéd thrree nectarile=ss strains with their
recurrent parent cultivars for vield, vield components, and
fiber properties in six Mississippi environments. & slight
decrease in yield (4.3%) for nectariless "Stoneville 76° and
a €light increase (3.8%) for nectariless "Deltapine Smooth
Leaf’ were detected. Nectaried and nectariless "Dixie King’
did not differ in yield. In their fiber properties,
nectaried and nectariless strains were essentially the same.

The smooth-leaf trait confers resistance to the
bollworm [Heliothis zea {Roddie)l, cottomn fleahopper, and
pink bollworm and decreases trash in gimned 1int (7, 12, 13,
231. However, certain smooth-leaf alleles are associated
with reduced lint percent and lint yield as well as several
fiber quality deficiencies (2, 10, 11).

Frego—bract cotton is generally known to be associated

with boll weevil and boll rot suppression (7). In trials of

near—isogenic lines of ftrego—- vs. normal-bract types aon



three cultivar backgrounds, Jones et al. (8) reported that
in Louisiana yield of the frego-bract strains was
unfavorable when moderate—to-high populations of the
tarnished plant bug or cotton fleahopper occurred, but that
they e2qualed or exceeded the yield of normal-bract strains
when those pests were not a problem. The frego-bract trait
was associated with a reduction in boll rot incidence and a
glight increase in fiber fineness, but showed no apparent
effects on lint percent, fiber length, or fiber strength.

The potential value of glandless cotton lies in the
production of high—guality cottonseed with little gossypal.
However, the reduction of gossypol leads to increased
susceptibility to the bollworm, cotton leaftworm [Alabama
argillacea (HUubner)l, and even some insects not previocusly
known to attack cotton (&6, 15). In & study comparing
recurrent backcross selections of glanded vs. glandless
cotton, Hosfield et al. (4) found that glandless cottons
were significantly lower in lint yield than glanded cottons.
However, studies in California showed vyields of glandless
cottons comparable to those obtained with glanded cultivars
(3). Halloin et al. (3} reported that glandless cottons had
higher lint percent than glanded cottons, but that no
differences were found in fiber properties.

As Jones (7)) pointed out, the ultimate value of
morphological traits depends on their effects on the overall
pect complex in the environment and their relationships to

lint vield and fiber quality. The responses of natural



ingect infestations to the morphological traits studied
herein under Oklahoma conditions were studied in the
previous paper of this thesis. This study was conducted to
evaluate the effects of those selected morphological traits
in near—isogenic lines of cotton on lint vield, lint
percent, and fiber guality under natwal insect
infestations. Information derived from these experiments
should be useful in deciding which morphological traits to
incorporate into the Oklahoma cotton breeding program as

well as into those in surrounding states.



MATERIALS AMD METHODS

These euperiments were the same as those for which
insect responses were és reported in the previous paper of
this dissertation. These experiments for 1lint vield, lint
percent, and fiber quality were conducted under irrigation,
natural insect infestations, and no insecticides at Tipton
and Chickasha, Ok, in 1982, 1983, and 1%284. The germplasm
lines of five morphological traits (i.e., okra leat,
nectariless, frego bract, =smooth leaf, and glandless) vs.
the normal check in eight genetic backgrounds {i.e.,
‘Deltapine 16°, ‘Stoneville 213°, "Aubwn 56, "Delcot 2777,
‘Coker 310°, "Coker 201°', 'TH 14%2°, and Fee Dee 21&5) of
cotton (18, 12, Z0, 21, 22) were grown as split—-plots with
whole plots arranged in a randomized complete block design
with four replications (except that one replication was
discarded at Tipton in 198Z because of extensive plant
loss). Whole plots were genetic backgrounds, and subplots
were the morphological traits within that genetic
backaground. The subplots coneisted of single rows 15.2 m
leng (except for 12.1 m at Chickasha in 1983) and 1.0 m
apart in all experiments. Plants within subplntE were in an
approximate commercial spacing. The soils were a Reinach
€ilt lopam {(a coarse-silty, mixed, thermic Pachic Haplustoll)

at Chickasha and a Tipton =ilt loam {(a fine—-locamy, mided,



thermic Pachic Argiustoll) at Tipton. Fertilizers were
applied according to =soil test recommendations.

Lint vield (kg/h&a) was obtained by multiplying snapped
cotton weights per subplot by the appropriate lint percent
and conversion factor. Fifteen mature bolls were randomly
sampled from each subplot to estimate lint percent at each
harvest whether there were one (Tipton, 1983 and 1984, and
Chickasha, 198%) or two harvests (Tipton, 1982, and
Chickasha, 1983 and 1984). FPFicked lint percent was
calculated as the percent lint in a sample of seedcotton.
Fiber from those samples was then used to measure fiber
properties., The fiber traits estimated in the Oklahoma
State Univ. Cotton Gual. Res. Lab. were fiber length on the
digital fibrograph as Z2.59%4 span length {(in inches converted
into mm); +fiber length uniformity index, the ratio of 30 to
2.5% span length, expressed as a percent; fiber fineness on
the micronaire in standard cuwvilinear micronaire unitsy and
fiber strength as 1/8 inch (Z.175 mm) gauge stelometer (T4
{in grams—force/tex converted into mN/tex).

Analyses of variance were conducted for each agronomic
and fiber trait over years within each location. In those
analyses, year effects were considered random while the
effects of morphological traits and genetic backgrounds were
assumed to be fixed. When the interaction of morphological
traits X genetic backgrounds was significant, means for
morphological traits were presented in each génetic

-

background as averaged over I years. When the interaction
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was not significant, means were averaged over the 3 years
and eight genetic backgrounds. Data were not reported in
separate years, even when interactions involving years were
significant, because reponsés over time were the primary
considerations in these studies. Means for morphological
traits were compared at the 0.05 probability level using the
protected least significant difference (LSD). Though all
possible comparisons among means are presented, the ones of
major interest and which are discussed herein were of the

morphological traits vs. their normal checks.



RESULTS

Chickasha Experiments

The effects of the five morphological traits on lint
vield at Chickasha are given over years in Table 1. A
significant interaction of morphological traits X genetic
backgrounds was detected. Therefore, results were presented
for eaéh background separately, rather than over
backgrounds. The okra—leaft and nectariless lines
significantly differed from their corresponding normal
checlks in two of the eight genetic backgrounds. Each trait
had significantly higher yield in one genetic background
with significantly lower vield in the other. The frego-—
bract lines showed a significantly lower lint yield than the
normal lines in all genetic backgrounds. The smooth-leaf
lines, when compared with their normals, were lower for lint
vield in three genetic backgrounds. The glandless lines had
a significantly lower lint vield in fouw of the eight
genetic backgrounds with a signifi:antly higher lint yield
in another.

Mean picked lint percents for the morphological traits
in eight genetic backgrounds are given in Table Z at
Chickasha as averaged aver 3 yearé. A significant
interaction of morphological traits X genetic backgrounds -

vwas detected. The ockra—-leaf lines had significantly lower
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picked lint pércent than their corresponding checks in four
of the eight éenetic backgrounds. The nectariless lines,
when compared with the checks, were significantiy higher in
only one genetic background. The frego—bract, smooth-leaf,
and glandless lines showed signifticantly lower picked lint
percent tham their normal checks in six, three, and two
genetic baclkgrounds, tespectively.

Mean fiber lengths for the morphological traits in the
eight genetic backgrounde at Chickasha are given over vears
in Table 3. A signiticant interaction of morphological
traits X genetic backgrounds was detected. The okra-leaf
and nectariless lines had significantly shorter fiber length
than their normal checks in only one of the eight genetic
backgrounds while the smooth-leaf lines displayed no
significant di%ferences. The frego-bract lines had
significantly shorter fiber than the normai checks in one
background and significantly longer fiber in .another. The
fiber length of the glandless lines was significantly longer
than that of the checks in one genetic bachkground.

The interactions of morphological traits X genetic
béckgruunds were not significant for fiber length
uniformity, finemess, or strength at Chickasha in the
combined analyses over vears (Table 4). No significant
differences were found either for the main effects of those

traits.
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Tipton Experiments

Mean lint vyields for the five morphological traits vs.
the normal check in the eight genetic backgrounds at Tipton
are given over vyears in Table 5. & significant interaction
of morphological traits X genetic backgrounds was detected
for this trait. The okra—leaf and nectariless lines were
significantly lower than their checks in only one genetic
background while the glandless lines were significantly
lower in two. The smooth-leaf lines displayed significantly
lawer lint vyield than their normal checks in six of the
eight backgrounds; while the frego-bract lines were
significantly lower in all eight.

When comparing the lint vield results at Tipton to
those at Chickasha, the okra-leaf Stoneville 213 line was
significantly lower than its check at both locations. Okra-—
leat Pee Dee 2165 was not different from its normal at
Tiptony whereas, it produced a positive effect on vield at
Chickasha. The nectarilesse Coker 310 was significantly
lower than the corresponding normal at both - locations.
Mectariless Fee Dee 2165 was not different from its chechk at
Tipton, but it produced a higher lint yield at Chickasha.
The frego-bract lines were all significantly less than their
normal checks at both locations. The smooth-leaf Stoneville
213, Delcot 277, and TH 149 lines were significantly lower
vielding than their normal counterparts at both locations.
The Deltapine 16, Coker 201, and Fee Dee 2165 smoocth—-leaf

lines were also lower yielding than the normals at Tipton
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with no significant differences being detected at Chickasha.
The glandless Deltapine 16 and TH 149 lines were
significantly lower vyielding than their normal checks at
both locations. rThDugh gignifticant differences were not
observed at Tipton, the Delcot 277 and Coker 310 glandless
lines showed a negative influence on lint yield at Chichkasha
and the Fee Dee 2165 glandless line produced a positive
effect relative to the checks.

The effects of the selected morphological traits on
picked lint percent and on fiber length, length uniformity,
fineness, and strength at Tipton are given in Table 6. NNo
interactions of morphological traits X genetic backgrounds
were significant for any of the traits nor were significant
differences found for their main effects. These results are
in contrast to those obtained at Chickasha for lint percent

and fiber length, but are the same as for the other three

traits.



DISCUSS5I0ON

During these experiments, cotton fleahopper infestations
were considered high while bollworm infestations were
relatively mild. Other pests were present, but in very low
number=s. The interactions of morphological traits X genetic
backgrounds were significant for lint yield at both
locatione, inconsistent with locations for picked lint
percent and fiber length, and not significant at either
location for fiber length uniformity, fineness, or strength.
The presence of the interactions for lint vyield indicates
that attention should be given to choosing proper genetic
backgrounds in the breeding program when working with these
traits.

For the agronomic traits, the nectarileses lines were
comparable to their normal counterparts in lint yield and
picked lint percent. The okra—-leat lines were also
comparable to their normal checks for lint vield, but their
lint percent was =significantly lower in four of the eight
gEﬁetic backgroundse. The consistent and significant
reductions in lint yield (eight of eight backgrounds at both
locations) and in piclked lint percent {(six of eight at
Chickasha) of the frego—bract lines may be at least
partially due to the greater susceptibility of the frego-

bract trait to the cotton fleahopper {(reported in the



previous study of this dissertation). The smooth-leaf lines
suppressed cotton fleahopper infestations and, to a certain
extent, bollworm ovipositions in the insecf responses, but
their lint vield was significantly reduced in three of eight
genetic backgrounds at Chickasha and in six of eight at
Tipton. Lee (10) reported that the §m2 allele Lpossessed by
the smooth—-leaf lines in this study (2031 when homozvygous,
was associated with an unacceptable reduction in lint
percent. Although the smooth-leaf lines also showed
significantly lower lint percent in three genetic
backgrounds at Chickasha, a lower lint percent did not
necessarily result in a lower yvield. When the lint percent
rgsults in the various genetic backgrounds at Chickasha were
compared with their corresponding vields at that location,
only one combination with reduced lint percent also
displayed a reduced vield. Therefore, a simple cne—to—ons
association between the two traite is unlikely. Lint vield
{tfowr of eight backgrounds at Chickasha and two of eight at
Tipton) and lint percent {(two of eight at Chickashal were
reduced in several genetic backgrounds of the glandless
lines. However, these comparisons could not be made with
the same precicsion of the other four morphological traits
because only 2 vyears data were available at Tipton for all
baclkgrounds and at Chickasha for the Stomeville 213
background.

For fiber length, the few signifiEant differences and

their inconsistency in direction from the check leads us to



believe that few problems would be encountered for that
fiber property for any trait. Fiber length unitormity,
fineness, and strengfh results indicate that the five
morphological traits studied herein do not have positive or
negative effects on those fiber properties under 0Oklahoma
conditions.

Based on the results for the agronomic and fiber traits
{as well as the insect responses reported in the previous
paper), the frego-bract trait should not be utilized in the
Oklahoma cotton breeding program because of its greater
susceptibility to the cotton fleahopper, which at least
partially resulted in lower lint vield and lint percent.
Attention should be given to the nectariless trait which was
comparable to normal cotton in lint yield, lint percent, and
fiber properties and which has the potentizal merit of
suppressing fleahoppers when grown in large plots (17).
With its comparable lint vields and fiber properties, but
lower lint percents in some backgrounds, the okra-leat trait
alszo has potential value because of its known increased
earliness and resistance to the boll weevil, an insect which
has been a severe pest in Oklahoma and which may be =again.
The assocciation of the smooth-leaf lines with lower lint
vield and lint percent discouwrages the use of this trait for
host-plant resistance unless bollworm infestations are
particularly severe. The lower vield and lint percent of
the glandless lines {which are susceptible to the bollworm)

also discourages the use of that trait, especially when the



potential for increase of bollworm populations in Oklahoma

is concsidered.
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Table i. Mean lint yield for selected morphological traits in cotton for
eight genetic backgrounds over 3 years at Chickasha.

Genetic backgroundsi

Morphological
traits? DPL16 ST213 AUBS6 DEL277 C310 Cc201 TH149 PD2165
kg/ha
oK 4978 261c 560a  55la 521ab  483a  5%a 489a
NE 516a 577a 623a 595a 389c 545a 540ab 457a
FR 263b 197¢ 181b 297¢ 245d 261b 296¢ 180c
SM 458a 399% 545a 423b 505ab 541a 459b 231bc
GL 331b 5028 546a 439b 428bc 468a 454b 446a
NR 507a 507a 570a 588a 595a 485a 576a 326b

* Means within a column followed by the same letter are not significantly different at the
0.05 probability level using the protected LSD.

T Morphological traits are as follows: OK, okra leaf; NE, nectariless; FR, frego bract; SM,
smooth leaf; GL, glandless; and NR, the normal check. .

} Genetic backgrounds are as follows: DPL16, "Deltapine 16°; ST213, “Stoneville 213"; AUB56,
“Auburn 56 7; DEL277, “Delcot 277°; C310, “Coker 3107; C201, “Coker 201°; TH149, “TH 149°;
and PD2165, Pee Dee 2165.

Mean lint yield over 2 years only (1983 and 1984). The LSD is 120 kg/ha for a comparison
of this trait with others in the ST213 background; otherwise, the LSD is 107 kg/ha.



Table Z. Mean picked lint percent for selected morphological traits in

-

cotton for eight genetic backgrounds over 3 years at Chickasha.

Morphological Genetic backgrounds?

traits] DPL16  ST213  AUB56  DEL277  C310 €201 TH149  PD2165
%

OK 35.2a~ 32.0c  34.2a  34.9ab  36.lab 35.1c  33.5b  33.5cd
NE 35.7a 34.9a 34.1a 35.7a 37.5a 38.9a 35.3a 36.0a
FR
SM

33.0b  32.8bc  32.6b  32.7c 36.0b 36.7b  32.1bc 32.3d
32.2bc  33.5ab 34.8a  34.8ab  35.7bc  37.5ab 31.0c  32.3d
GL 31.1c  32.68 34.1a  33.9bc  34.5¢  37.8ab 32.4bc  34.4bc
NR 35.3a  33.9ab 34.1a  34.8ab  35.7bc  38.7a  35.0a  35.4ab

* Means within a colum followed by the same letter are not significantly different at the
0.05 probability level using the protected LSD.

Morphlogical traits are as follows: OK, okra leaf; NE, nectariless; FR, frego bract; SM,
smooth leaf; GL, glandless; and NR, the normal check.

T Genetic backgrounds are as follows: DPL16, ‘Deltapine 16°; ST213, “Stoneville 213"; AUBS6,
“Auburn 56 “; DEL277, “Delcot 277°; C310, “Coker 3107; C201, “Coker 201°; TH149, “TH 149°;
and PD2165, Pee Dee 2165.

§ Mean picked lint percent over 2 years only (1983 and 1984). The LSD is 1.6% for a
comparison of this trait with others in the ST213 background; otherwise, the LSD is 1.47%.

)
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Tapla 3. HMean fiber length (2.5% span) for selected morphological traits
in cotton for eight genetic backgrounds over 3 years at Chickasha.

Genetic backgroundsi

Morphological
traits] DPL16 ST213 AUB56 DEL277 C310 Cc201 TH149 PD2165
mm

OK 28.0b* 27.7b 27.4b 28.9%a 28.6ab 28.7a 28.4ab 27.7c
NE - 28.6ab 28.5a 27.5ab  28.5a 28.2b 28.4ab 28.2ab  28.6ab
FR 28.9a 28.1ab 26.5c 28.2a  28.8ab  27.9b 28.9a 28.1bc
SM 29.1a 28.3ab 27.9ab - 28.9a 28.7ab  28.5ab  28.8ab 29.1a
GL 28.1b 28.58 28.2a 28.3a 29.1a 28.7a 28.7ab  27.9bc
NR 28.7ab  28.0ab 27.3b 28.9a 29.2a 28.0ab  28.1b 28.5ab

* Means within a column followed by the same letter are not significantly different at the
0.05 probability level using the protected LSD.

T Morphological traits are as follows: OK, okra leaf; NE, nectariless; FR, frego bract; SM,
smooth leaf; GL, glandless; and NR, the normal check. ,

T Genetic backgrounds are as follows: DPL16, ‘Deltapine 16°; ST213, “Stoneville 213°; AUB56,
“Auburn 56 7; DEL277, “Delcot 277°; C310, “Coker 310°; C201, “Coker 201°; TH149, “TH 1497;
and PD2165, Pee Dee 2165.

8 Mean fiber length over 2 years only (1983 and 1984). The 1SD is 0.8 mm for a comparison of
this trait with others in the ST213 background; otherwise, the LSD is 0.7 mm.



Table 4. HMean fiber length uniformity, fineness, and strength for selected

morphological traits in cotton over eight genetic backgrounds and I years
at Chickasha.

Morphological Fiber length Fiber fineness Fiber strength
traits? Uniformity Micronaire Tq gauge stel.
To unit mN/tex
K 47.9" 4.3 201a
NE 48.4a 4.3a 202a
FR 47.9a 4.2a 204a
SM 48.4a 4.3a 206a
GL 48.0a 4.2a 201a
NR 48.1a 4.4a ‘ 201a

* Means within a column followed by the same letter are not significantly different at the
0.05 probability level using the protected LSD.

T Morphological traits are as follows: OK, okra leaf; NE, nectariless; FR, frego bract; SM,
smooth leaf; GL, glandless; and NR, the normal check.



Table 9. Mean lint yield for selected morphological traits in cotton for

-r

eight genetic backgrounds over 3 years at Tipton.

Genetic backgroundsi

Morphological
traitst DPL16  ST213  AUBS6  DEL277  C310  C201  TH149. PD2165
kg/ha

0K 391a”  169c Pia  377a 40la  302ab  424a  365a
NE 456a  325ab  292a  319ab  296b  309ab  359ab  262bc
FR 213b  171c 174b  150c 165c  125¢  180c  101d
SM 249b  223bc  343a  223bc  342ab  224bc  291b  187cd
GLS 207 208 386 172 289 227 202 278
NR 414a 340a 369a 334a 427a 354a 420a 314ab

* Means within a column followed by the same letter are not significantly different at the
0.05 probability level using the protected LSD.

T Morphological traits are as follows: OK, okra leaf; NE, nectariless; FR, frego bract; SM,
smooth leaf; GL, glandless; and NR, the normal check.

T Genetic backgrounds are as follows: DPL16, “Deltapine 16°; ST213, “Stoneville 213”; AUBS6,
“Auburn 5673 DEL277, “Delcot 2777; C310, “Coker 3107; C201, “Coker 201°; TH149, “TH 1497;
and PD2165, Pee Dee 2165.

§ Mean lint yield over 2 years only (1983 and 1984). The 1SD is 197 kg/ha for a comparison
of this trait with others in the same background; otherwise, the LSD is 102 kg/ha.
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Tab}e 6. Mean picked lint percent and fiber length, length uniformity,
f}neness, and strength for selected morphological traits in cotton over
eight genetic backgrounds and 3 years at Tipton.

Morphological Lint percent Fiber length Fiber fineness Fiber strength
traits] Picked 2.5% span Uniformity Micronaire T1 gauge stel.
% mm A unit mN/tex

oK 36.4a" 26.4a  48.9 4.5a 203a

NE 36.7a 26.5a 48.4a 4.5a 202a

FR 35.7a 26.5a 48.5a 4.6a 202a

SM 35.0a 26.7a 48.6a 4.4a 203a

oLt 35.9 26.6a 47.5a 4.2a 196a

NR 36.6a 26.6a 48.5a 4.5a 201a

* Means within a column followed by the same letter are not significantly different at the
0.05 probability level using the protected LSD.

T Morphological traits are as follows: OK, okra leaf; NE, nectariless; FR, frego bract; SM,
smooth leaf; GL, glandless; and NR, the normal check.
Means for each trait over 2 years only (1983 and 1984).



Thesis:

T

VITA
Sam Bong Ha
Candidate for the Degree of
Doctor of Philosophy
EFFECTS OF SELECTED MORPHOLOGICAL TRAITS IM COTTOM

ON MNATURAL INMSECT INFESTATIONS, LINT YIELD, LINT
PERCEMT, AND FIBER GUALITY

Major Field: Crop Science

Biocgraphical:

Personal Data: Born January 146, 1954, in Haman,

Eyongnam—do, Korea, the son of Man Jeung and Chan
Bun Haj; marvied Young Ok on December S, 1982.

Education: Graduated from Pusan High School, Pusan,

Fotea, in February, 1972; received the Bachelor of
Science in Agriculture degree in Agronomy from
Seoul Mational University, Seoul, Korea, in
February, 1980; received the Master of Science in
Agriculture degree in Agronomy from Seoul Mational
University, Seocul, Korea, in February, 1782; and
completed the requirements for the Doctor of
Fhilosophy degree in Crop Science at Oklahoma
State University, Stillwater, Oklahoma, in May,
1986.

Professional Experience: Employed as a research

assistant, Rice Anther Culture Lab., Crop
Experiment Station, Suweon, FKorea, from June to
October, 19823 and employed as a half-time
graduate research assistant, Department of
fgronomy, 0Oklahoma State University, Stillwater,
Okl ahoma, from July, 1983, through December, 1285.

Member: The Honor Society of Phi Eappa Phi.



