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ABSTRACT 

A study was conducted for the purpose of evaluating the effects 

of amount of seed coat fuzz or degree of nakedness, on tenacity, 

ginning performance, yield and its components, fiber qualities, and 

morphological characteristics of the plant. The objectives were to 

determine differences in these characters between fuzzy and naked iso

genic lines and to evaluate relationships between tenacity, ginning 

performance, yield, and fiber qualities. 

Four isogenic lines of G_. hirsutum L., derived from the variety 

Acala, differing in the degree of seed fuzz cover were used. 

Data were collected on ginning rate, tenacity index, yield, 

lint percentage, boll size, seed index, lint index, seed per boll, and 

fiber quality factors of fiber length, strength, and fineness. 

Naked isogenic lines, with lower tenacity index, gin much 

faster than fuzzy counterparts which have a high tenacity index. 

Significant negative correlation was found between tenacity and ginning 

performance. The amount of seed fuzz was found to have little or no 

effect on cotton yield and its components, and the naked lines used in 

this experiment gave comparable yield compared to their fuzzy counter

parts . 

The naked seeded lines used in this study had longer, finer and 

stronger fibers than the fuzzy ones. Significant correlations were 

found between tenacity, ginning performance, yield, yield components 

and fiber qualities. These correlations can be attributed to either 

ix 
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pleiotropism or linkage. If pleiotropism is involved, the breeder must 

broaden the genetic base of his breeding population. If linkage is the 

cause of the correlation, the breeder has to rely on procedures that 

lead to breakage of the linkage. In another experiment, the two naked 

isogenic lines were intercrossed with Hopicala, a variety that has very 

abundant fuzz attached to the entire surface of the seed. Seeds from 

the F-j^ and F£ were accumulated to evaluate the inheritance of the naked 

character. The character was found to be recessive and quantitatively 

inherited. Variation in seed fuzz pattern and density within the F£ 

has been noted and 9 classes were established. The data obtained in 

this study failed to verify any one of the models proposed for seed coat 

fuzz inheritance. 



INTRODUCTION 

Seeds of Upland cotton Gossypium hirsutum L., have two types of 

fibers covering the surface. The long lint fibers, which are used in 

the manufacture of fabrics, and the short fuzz fibers, which form a 

dense mat on the surface of the seed and are used in the manufacture of 

mats, medical supplies, carpets, cellulose, paper insulating material 

and nitrocelluloses. Both lint and fuzz are single-celled, tubular 

outgrowths that arise from the epidermal cells of the seed coat at or 

soon after anthesis (Lang 1938). They differ primarily iii the elonga

tion of the cell (fuzz = ± 1mm; fibers = ± 2.54 cm), pigmentation, and 

strength of adherence (Fryxell 1963). If the fuzz is present, the 

greater part of it remains on the seed when the lint is removed in the 

ginning process and its presence or absence results in a seed described 

as fuzzy, tufted or naked depending on the amount of fuzz present. 

A typical example of fuzziness variation of Upland cotton is 

described and illustrated by Hutchinson and Ramiah (1938). The naked 

seeded or tufted strains of Upland cotton could have several advantages 

over fuzzy seeded types. Advantages have been outlined by several 

workers such as Kearney and Harrison (1927), Jameson (1946), and 

Costelloe (1970), among which is that less power is required to gin 

types with little fuzz, i.e., tufted; and that ginning is more rapid. 

Among the most critical and complex problems to be answered by the 

cotton industry is energy needs. Diminishing energy supplies plus 

dramatically rising costs of energy confront the cotton industry as 
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well as all agricultural production. If cotton is to have a continuing 

future, it will depend to a large degree on the success researchers may 

have in providing cotton producers with more income to offset expenses 

or by effecting reduction in costs of production. The ginning cost of 

cotton produced in Arizona showed a 5.7 percent increase in 1976 over 

the cost in 1975 based on a lint yield of 1176 kg/ha (Hathorn et al. 

1976), and this increase in cost may in part be a response to increase 

in power costs. 

The amount of fuzz and how it is attached to the seed coat are 

very important to the ease of ginning the seed cotton and to the power 

requirement. The seed fuzz and its attachment to the seed coat is like

wise related to other phases of the total cotton industry (Jones and 

Jividen 1976). 

Earliness in a cotton crop may be important in the avoidance of 

frost damage, insects and disease buildups, soil moisture depletion, 

and weathering of the open cotton. Low (1968) has reported that seed

lings from naked seeds are faster in emergence and reach maturity 

earlier than plants from fuzzy, undelinted, seeds. A contributing 

factor for the more rapid germination of naked seeds than fuzzy seeds 

is due no doubt to the direct contact of seed coats and the soil 

moisture. The germination percentage of naked and/or tufted seed was 

higher than in fuzzy stock in another study (Hosking 1942). More 

accurate planting can be achieved using naked or delinted seeds than 

when undelinted seeds are used. Research has shown that damaged cotton 

seed consisting of a visual crack or puncture will not germinate, or 



germinate slowly, or produce an abnormal seedling. The naked seed coat 

characteristic could help to reduce or avoid the highly damaged seed so 

frequently found in the planting seed since the damaged seed could be 

easily located and removed. 

Closure of many cotton seed oil mills is threatened because of 

regulations concerning dust and noise in the delinting area of the mill 

when delinting is achieved by mechanical means. Using naked seeded 

cotton could be a significant step in the economic goal of bypassing 

the mechanical delinting process. The price for linters does not 

presently pay the cost of delinting and storage prior to their usage by 

industry. 

Jameson (1943) suggested another important contribution for 

naked seed. The use of naked seeds could reduce the number of seed 

coat particles found in the lint after ginning thus alleviating some of 

the byssinosis problem plus improving yarn appearance. Low (1968) 

reported that the appearance grade of yarn from samples with reduced 

seed fuzz is higher than that of yarn from samples with more fuzzy seed. 

This study is undertaken with the following objectives: 

1. To compare the ginning performance of fuzzy and naked isogenic 

lines. 

2. To study the nature and magnitude of association between 

ginning performance, and agronomic and physical properties of 

the fibers. 



3. To determine if differences exist between naked seeded and 

fuzzy seeded isogenic lines for agronomic characteristics of 

the plant as well as those of the fibers. 

4. To describe the fuzz pattern and its appearance in the F£ 

generation of a cross involving the naked isogenic lines and 

fuzzy parent. 

These objectives will be accomplished by statistically compar 

the variability between and within these genotypes. 



REVIEW OF LITERATURE 

Ginning Rate 

Ginning rate is defined as the kg lint ginned per saw per hour. 

Kearney and Harrison (1927) and Jameson (1946) reported that ginning of 

naked and tufted seeds require less energy because they gin more 

rapidly, probably due to differences in the number of fibers and their 

manner of attachment to the seed coat. Naked seed is ginned 50 percent 

faster than fuzzy seed using either roller or saw gins (Low 1962, 

1964a). We can therefore logically assume less total power is required 

in ginning of naked or tufted seed. 

Tenacity Index 

Tenacity index is relatively new measurement to the cotton 

industry, being conceived by Chapman (1972) to describe a ginning 

characteristic of seed cotton. Tenacity index first gained acceptance 

but was suddenly dropped because gin researchers felt the measurement 

was irrelevant; however, with refinement in measurement technique the 

index is making its appearance into cotton improvement programs and may 

well become a most useful measurement. 

Tenacity index is now defined as the strength of attachment of 

fibers to the cotton seed coat. Chapman (1972) found significant dif

ferences in tenacity index between the two species of cotton, the short 

staple cotton Cr. hirsutum, and the extra long staple cotton 

barbadense, among varieties within each species, and among strains of 
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cotton. He also found that cotton varieties with a relatively low 

tenacity index had a significantly faster ginning rate and higher lint 

percentage. This may be anticipated because varieties with low 

tenacity index, in general, have naked or tufted seed. 

Yield 

Low (1964b) developed strains of G. hirsutum with naked seed 

that compared favorably in yield with fuzzy seeded strains. He 

reported that the yields of 'Albar' cultivar with reduced seed fuzz 

(tufted) averaged 26 percent and 20 percent more than the yields of the 

more fuzzy seeded commercial varieties 'B177/3MB' and 'BP52NC631, 

respectively. He also reported that in 26 trials, a comparison between 

cultivars of common origin, i.e., fuzzy seed 'Albar 5MB' and naked 

seeded 'Albar', indicated no marked difference in yield between the 

fuzzy and naked seeded cultivars (Low 1968). 

Lint Percentage 

Lint percentage is the weight of lint ginned from a sample of 

seed cotton, expressed as a percentage of the weight of the seed 

cotton. Chang (1944) reported the lint percentage of naked seeded 

cultivars to be low. Hosking (1942) and Jameson (1943) sorted out by 

hand seeds which were tufted or naked from a sample of 'Buganda Local' 

and these were grown in replicated yield trials. Both workers found 

the naked and tufted types had a lower ginning percentage than the 

fuzzy seeded types. The ginning percentage of the naked types was 25.0 

compared with 32.4 for normal fuzzy types. The lint percentage was 
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much higher in fuzzy segregates than in any of the naked segregates in 

a study by Ware, Benedict, and Rolfe (1947). Manning, Faulkner, and 

Kibukamusoke (1956) observed significant negative correlation between 

lint percentage and percentage of naked seeds present in their samples. 

Low (1964a) found that the naked seeded selection showed a small but 

consistent drop in lint percentage as compared with fuzzy ones. It was 

stated that a wide range of ginning percentages was available for 

selection within the less fuzzy material. He later found that seeds 

having less fuzz gave a lint percentage at least as high as fuzzy seed 

(Low 1968). 

Lint Index 

Lint index is described as the weight of lint in grams per 100 

seeds. (Ware 1940) showed that lint index of a naked class (3.31) to 

be lower than that of a fuzzy class of cotton (4.48). High lint index 

is associated with the presence of fuzz and sparse lint with the 

absence of fuzz. 

Fiber Quality 

Little work has been done on the relationship between seed coat 

fuzz and fiber quality as measured by length, fineness, and strength. 

Work done at Namulonge and the Shirely Institute over the period 1962-

1963 to 1965-1966 indicates no substantial difference in fiber length, 

fineness, and fiber strength associated with the difference in the 

amount of seed fuzz (Low 1968). The data showed a trend towards 

reduced fiber length and increased Micronaire value as seed fuzz 

decreases most probably because of increasing coarseness. This implies 



8 

that to select a given degree of fuzziness on the seed, we must bear in 

mind the extent of change in quality characters that may result. 

Correlations Among Characters 

Correlations have been reported between many characteristics of 

cotton. Chapman (1972) found that tenacity index and ginning rate are 

negatively correlated. He also found that tenacity index is positively 

correlated with lint percentages, and that the relationships between 

strength of attachment of fibers to seeds (tenacity index) and fiber 

strength is non-significant. Chapman also noted no deleterious 

properties or decrease in quality associated with low strength of 

attachment of fibers to seed. 

Inheritance Study 

Within G. barbadense, seed fuzz was reported to be simply 

inherited, a 3:1 ratio of more fuzz to less fuzz being the rule (Balls 

1912). Balls also reported that in _G. barbadense X G. hirsutum crosses, 

entire fuzz was dominant and 15:1 ratio was noted in the F£ for entire 

fuzz to scant fuzz suggesting a two factor pair inheritance. In a 

cross between Sea Island ((5. barbadense) smooth and Upland (G. hirsutum) 

fuzzy varieties, McLendon (1912) found that F2 gave 663 fuzzy and 376 

naked which does not fit any expected ratio. Thadani (1923) reported 

that in crosses between G. hirsutum naked seeded cultivars with fuzzy 

types, the F-^ was naked seeded and the F2 segregated into 3 naked: 

1 fuzzy. This work strongly suggested dominance of naked over fuzzy 

seed coat. Thadani (1925) later confirmed that the entirely naked seed 
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of the 'No Lint' variety of G. hirsutum is fully dominant over fuzzy 

seed and segregates into a simple 3:1 ratio of naked to fuzzy in the 

He also reported that crosses of G. hirsutum with the typically 

fully fuzzy seed pattern and G. barbadense with the partially fuzzy 

seed pattern gave no clear ratio in the F£. Kearney and Harrison 

(1927) reported that crosses between a naked-seeded variety and a 

normal fuzzy-seeded variety of G. barbadense gave a ratio of 3 naked: 

1 fuzzy in the F£. They found that the fuzzy-seeded plants bred true 

in the Fg. Crosses between naked-seeded and fuzzy seeded cultivars of 

G. hirsutum showed dominance of nakedness and gave monohybrid segrega

tion in the F^. 0'Kelly (1928) confirmed that naked seed from a short 

staple cultivar was dominant to fuzzy, giving 3:1 segregation in the 

F̂ . He also reported that the factor for naked seed, if brought in by 

a G. barbadense parent, was recessive, which may explain the confused 

pattern of inheritance in interspecific crosses. 

Harland (1939) added to the previous information by reporting 

that five factors govern the distribution of fuzz on the seed coat. 

These factors produce various types of fuzzy, tufted and naked seeds. 

The factor _T was said to produce a tuft on the apex of the seed, and 

behaves as a simple dominant gene over the naked character. He claimed 

that fuzz and lint are not to be considered separately, but as a part 

of the general hairiness mechanism of the plant. 

Inheritance of tufted and fuzzy seed in Indian cultivars of 

G. hirsutum was found to depend upon a single dominant gene difference 

for the tufted condition (Ramiah and Nath 1946). Gene action, however, 
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was subject to the effect of modifiers. In crosses between related 

cultivars possessing the same modifier backgrounds, F£ segregations of 

tufted and fuzzy seed occurs in the ratio of 3:1. In a cross between 

unrelated strains with different modifier backgrounds, the expression 

of the gene in question becomes complicated. The modifier affects the 

expression of the dominance mechanism; consequently, it was possible to 

isolate F2 families with a complete reversal of dominance. Waddle 

(1977) noted that F2 segregates into 10 classes ranging from completely 

naked to fully fuzzy class. The expression of the character in the F3 

was more complicated and can not be anticipated. 

Richmond (1949) concluded that the quantity of lint on seed of 

cultivated cultivars of (J. hirsutum is determined by at least two 

genetic systems. The first system involves the alleles Fnfn only. The 

homozygous recessive fnfn produced covered (fuzzy) seed coat and condi

tions the production of fiber. In FnFn plants, no seed fuzz is pro

duced and the amount of lint is greatly reduced, the degree of 

reduction being determined by modifiers. In heterozygous Fnfn con

dition, the seed coat is glabrous and an intermediate quantity of lint 

is produced. The second system involves a complex of modifiers that 

produce varying quantities of lint in the presence of Fn and is, there

fore, epistatic to it. Singh and Singh (1950) reported that the sparse 

lint of 'Coconadus' cotton was inherited as a recessive monofactorial 

(3:1) character. Simonguljan and Arutjunona (1968) stated that the 

naked seed of G. hirsutum (153F) was dominant in crosses with some 

linted cultivars, recessive with others and intermediate with the 
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majority. In the F-^ of S8228 X 153F, variation occurred within a 

single plant, since most of the seeds had a slight fuzz, but others 

were naked. In crosses within cultivars having naked seeds without 

lint and in crosses between these types and cultivars having both fuzz 

and lint, Musaev (1972) found that the F-^ plant had seeds without fuzz 

but with few lint fibers. The F2 of one cross had plants with seeds, 

without fuzz, and plants with seed with fuzz in a ratio of 3:1, 

although there were differences in the amount of fuzz in the fuzzy seed 

class. He claimed that segregations in the F3-F5 generations suggested 

that the varying degrees of expression of fuzz were conditioned by four 

independent genes, one of them being an inhibitor. Thus a search of 

the literature reveals that the work done on the inheritance of the 

naked character is inconclusive and the expression of this character in 

some cases might be of quantitative nature. 

Smith (1944) defined the quantitative characters as those having 

a continuous range of variation in segregating populations due to 

several genes contributing to the same character, usually acting in a 

cumulative manner. These genes are subject to Mendelian Laws of 

Inheritance. Statistical models are available for studying this type 

of inheritance. The models have been developed by Fisher, Immer, and 

Tedin (1932), Mather (1949), Anderson and Kempthorne (1954), and 

Hayman and Mather (1955) to describe the genetic variation present 

between inbred lines and their succeeding progenies. 



MATERIALS AND METHODS 

The experimental material for the principal portion of this 

study consisted of the following four isogenic lines: 

1. 6401-13-3 fuzzy 

2. 6401-13-3 naked 

3. 6401-109-2 fuzzy 

4. 6401-109-2 naked 

These isogenic lines were developed by Dr. Warner D. Fisher of 

The University of Arizona from AZ 6401 strains of G. hirsutum. The 

strains were originally selected and increased solely on the basis of 

the degree of fuzziness, with no selection pressure for other agronomic 

or fiber properties. They were no doubt derived from a mutation within 

each line. 

The four isogenic lines were tested in two locations: Phoenix, 

at the Cotton Research Center (CRC), and Marana, at the Arizona Agri

cultural Experimental Station Farm over a three-year period 1973, 1974 

and 1975. 

The soil types were Gila Loam, Atypic Torrifluvent, on the 

experimental farm at Marana and Adelanto Clay Loam,.a Torrifluventic 

Haplustoll, at the Cotton Research Center in Phoenix. 

In 1973 experiments, the planting dates were April 5 at CRC and 

April 11 at Marana; whereas, April 1 and April 4 were the planting 

dates in 1974. In 1975, the planting dates were April 14 and April 21 

for the CRC and Marana, respectively. 
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A randomized complete block design with five replications was 

used in each test. Plots consisted of four rows, fifteen meters long 

with a meter spacing between rows, the two central rows of each plot 

being reserved for yield, ginning and fiber data. 

Plant height measurements were made from ground level to the 

tip of the terminal bud of the plant at harvest time on five plants 

selected at random in each plot at Marana in 1974 and 1975. The node 

at which the first fruiting branch appeared was determined on the same 

five plants. The node number at which the first sympodium appears is 

easy to determine and is not dependent morphologically on other char

acters. The first flower on a cotton plant will be on the first 

fruiting branch and will thus appear earlier if the node of the first 

fruiting branch is lower on the main stem (Richmond and Ray 1966) and 

if these fruiting buds do not abort. 

Data were collected and evaluated for lint yield and fiber 

traits. The fiber properties were determined from samples of 25 bolls 

picked by hand from the yield rows of the various plots prior to 

harvesting for yield. Standard fiber analyses were performed in the 

Cotton Fiber Laboratory at The University of Arizona, Tucson, Arizona. 

A. Yield: Yield of seed cotton per hectare. Yield components 

studied: 

1. Boll size—expressed as the number of bolls required to 

make one kilogram of seed cotton. 



2. Lint percentage—weight of lint ginned from a sample of 

seed cotton, expressed as a percentage of the weight of 

seed cotton. 

3. Lint index—the weight of lint in grams per 100 seeds. 

4. Seed index—the weight in grams of 100 seeds. 

Fiber Characteristics: 

1. Length, as measured by the Servo Fibrograph in 1973, is 

expressed in terms of the average length of the longer half 

of the lint, referred to as the upper half mean (UHM), and 

the mean of the total lint population. In 1974 and 1975 

the length was determined by the use of the Digital Fibro

graph. 

a. 2.5 Percent Span Length—the length in inches at which 

2.5 percent of the fibers are this length or longer as 

measured on the Digital Fibrograph. 

b. 50 Percent Span Length—the length in inches at which 

50 percent of the fibers are this length or longer. 

2. Strength—expressed in Pressley Index (Pi) and was measured 

by the Pressley Fiber Strength Tester. It is the force 

necessary to break a fiber bundle with the jaws of the 

testing instrument set 0.32 cm apart (1/8" spacing). 

3. Fineness—expressed as Micronaire values in micrograms per 

inch of fiber, and it was measured by an air flow 

instrument. 
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C. Ginning Rate: The number of kilograms of lint ginned per saw 

per hour (Chapman 1972). 

D. Tenacity Index: The strength of attachment of fibers to cotton 

seed coat (Chapman 1972). 

The ginning rate and tenacity index measurements were made at 

the Southern Cotton Ginning Research Laboratory, U. S. Department of 

Agriculture-ARS, Mesilla Park, New Mexico. Two thousand five 

hundred grams samples of seed cotton from each plot from the experi

ments at Phoenix (CRC), were furnished for these measurements. The 

tenacity data were obtained only for the 1975 season because the 

measurements were not considered valid by the ginning laboratory or 

considered to be correlated with ginning performance earlier. The 

samples were ginned on a hand fed 10-saw sample gin. The weight of the 

seed cotton and the time required for ginning were determined to calcu

late the ginning rate on a per saw basis. 

During the discussion of the proposal of this study, an inter

est in conducting a preliminary study of the inheritance of the naked 

seed character (fuzz pattern) was expressed. The plant material used 

to investigate the fuzz pattern consisted of: 

A. Hopicala which has very abundant fuzz covering the entire 

surface of the seed and chosen to provide a desirable contrast 

in the degree of fuzz cover of the seed. 

B. The two naked isogenic lines, i.e., 6401-13-3 and 6401-109-2. 

This study was conducted in 1973 and 1974. Hopicala and the 

two naked lines were grown in rows at The University of Arizona 
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Campbell Avenue Farm, Tucson, Arizona, in 1973. Reciprocal 

crosses were made between Hopicala and the two naked seeded 

lines, and simultaneously each parent plant was selfed. Seeds 

which were collected from the parent plants include: 

1. Selfs of Hopicala 

2. Selfs of 6401-13-3 and 6401-109-2 

3. F-^ seed of the crosses: 

a. Hopicala x 6401-13-3 and its reciprocal. 

b. Hopicala x 6401-109-2 and its reciprocal. 

All the seeds possessed the fuzzy or naked characteristics 

of the female parent because the seed coat is a maternal tissue. The 

F-^ seeds were sent to Iguala, Mexico, a USDA-ARS winter grow-out loca

tion used by cotton breeders. The F2 seeds, having an F^ seed coat, 

showed the characteristic of the fuzzy character. The F2 seeds 

received from Iguala were grown out in Marana, Arizona. Open polli

nated bolls of the F2 generation were collected by taking random bolls 

from within the rows and the seeds were pooled together after ginning. 

The seeds were then grouped into classes that were obviously defined. 

Since this character may be the expression of the additive effect of 

many genes, exact classes separation appears to be virtually impossible, 

but the division into fuzzy, naked, and tufted is obvious. 

As evident from experimental research discussed in the litera

ture review, there is no agreement among investigators as to the gene 

number involved, or the expression of the character in advanced genera

tions, therefore, the expected number of phenotypes would be 



questionable. Since the fuzzy-naked pattern can well be continuous in 

expression, any separation into exact classes is very difficult. Only 

the most obvious classes are determined and presented. 



RESULTS AND DISCUSSION 

Agronomic Properties 

Ginning Rate 

Significant differences were found among the isogenic lines for 

ginning rate in the three years during which the experiment was con

ducted (Table 1). Both 6401-13-3 and 6401-109-2 naked isogenic lines 

had higher ginning performances than their fuzzy counterparts. The 

mean performance of the lines over years presented in the last column 

reflected the same result. The differences among the fuzzy isogenic 

lines were not significant. The highest rates of ginning were given by 

6401-109-2 naked. The results corroborated findings of other workers 

such as Kearney and Harrison (1927); Jameson (1946); and Low (1962, 

1964a) which show that the ginning rate of naked and tufted seed is 

high in comparison to fuzzy seed. 

Tenacity Index 

Statistically significant differences were noted between 

tenacity indices for the naked and fuzzy isogenic lines. There were no 

significant differences between the two naked isogenic lines which had 

lower tenacity indices and gin much more rapidly than the fuzzy iso

genic lines (Table 2). 

Previous studies by Chapman (1972) have indicated significant 

differences in strength of attachment between and within G. hirsutum 

and _G. barbadense species. Cottons with relatively small amounts of 

18 
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Table 1. Yearly Comparison of Ginning Rate of Selected Isogenic Lines 
of hirsutum var. Acala, Grown at The Cotton Research 
Center, Phoenix, Arizona, 1973-1975 

Isogenic Lines 

Year 

1973 1974 1975 

Performance Over Years 

1973-1975 

kg lint/saw/hour 

6401-13-3 
(Fuzzy) 1.9 c 1.9 c 1.9 b 1.9 b 

6401-13-3 
(Naked) 2.1 b 2.1 b 2.3 a 2.2 a 

6401-109-2 
(Fuzzy) 1.9 c 2.0 c 1.9 b 1.9 b 

6401-109-2 
(Naked) 2.2 a 2.2 a 2.3 a 2.2 a 

Means within a column and followed by the same letter are not 
significantly different at the 0.05 level according to Student-Newman-
Keul's procedure. 
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Table 2. Tenacity Indices of Selected Isogenic Lines of hirsutum 
var. Acala, Grown at the Cotton Research Center, Phoenix, 
Arizona, 1975 

Isogenic Lines Tenacity Index 

6401-13-3 
(Fuzzy) 93.3 

"k 
a 

6401-13-3 
(Naked) 73.0 b 

6401-109-2 
(Fuzzy) 89.0 a 

6401-109-2 
(Naked) 73.3 b 

Means followed by the same letter are not significantly dif
ferent at the 0.05 level according to Student-Newman-Kuel's procedure. 
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fuzz have a weaker attachment of fibers to seeds. It is probable that 

this weak attachment led to their higher ginning performance. 

Yield and Yield Components 

High yield of seed cotton is an important characteristic to a 

cotton breeding program. Results of the experiments carried out in 

1973-1975 are presented in Tables 3, 4, and 5, while Table 6 showed the 

mean performance of the isogenic lines over years (1973-1975) and over 

location (Marana and Phoenix). No significant differences among iso

genic lines were observed for yield and its components except there was 

a significant difference for yield and seed index in 1973 and lint 

percentage in 1975 at Marana. At Marana in 1973, 6401-13-3 (fuzzy) out-

yielded the other three lines, there being no significant difference 

among the remaining lines. 

The lower yields of 1975 at Marana were probably caused by the 

widespread incidents of verticillium wilt observed but not numerically 

recorded. However, yield of the two fuzzy lines was not significantly 

different from that of the naked isogenic lines. Low (1964b) reported 

similar results in Mississippi where he tested strains of £. hlrsutum 

with naked seed that gave yield similar to their fuzzy counterparts. 

Lint Percentage 

A high lint percentage, which is related inversely to the 

number of kilograms of seed cotton required to produce a bale of lint 

cotton, is a desirable characteristic since the cost of picking and 

ginning a kilogram of lint is much less in strains with high lint 



Table 3. Average Yield of Seed Cotton and Performance of its Components from Selected Isogenic 
Lines of G. hirsutum var. Acala, Marana and Phoenix (CRC) Arizona 1973 

Yield of 
Isogenic Seed Cotton Lint Percent Boll Size Seed Index Lint Index Seed/Boll 

Lines Marana CRC Marana CRC Marana CRC Marana CRC Marana CRC Marana CRC 

kg/ha 7» —Bolls/kg— —gm/100 seeds— gm/100 seeds no. 

6401-13-3 
(Fuzzy) 2485.0a 3564.1a 38.1a 37.1a 160a 177a 12.0ab 12.4a 7.4a 7.3a 32a 29a 

6401-13-3 
(Naked) 2081.8b 3343.8a 37.8a 37.4a 168a 179a 11.8b 12.0a 7.2a 7.2a 32a 30a 

6401-109-2 
(Fuzzy) 2048.3b 3552.2a 38.2a 37.8a 164a 168a 12.3a 12.9a 7.6a 7.8a 31a 29a 

6401-109-2 
(Naked) 2149.3b 3628.6a 37.3a 37.0a 166a 172a 12.4a 12.6a 7.4a 7.4a 31a 30a 

* 
Means within a column followed by the same letter are not significantly different at the 

0.05 level according to Student-Newman-Keul1s procedure. 

ro 



Table 4. Average Yield of Seed Cotton and Performance of its Components from Selected Isogenic 
Lines of G. hirsutum var. Acala, Marana and Phoenix (CRC) Arizona 1974 

Yield of 
Isogenic Seed Cotton Lint Percent Boll Size Seed Index Lint Index Seed/Boll 

Lines Marana CRC Marana CRC Marana CRC Marana CRC Marana CRC Marana CRC 

• kg/ha 7» —Bolls/kg— —gm/100 seeds— gm/100 seeds no. 

6401-13-3 
(Fuzzy) 2485.0a 3234.4a 37.0a 37.7a 164a 169a 12.5a 12.3a 7.3a 7.8a 32a 30a 

6401-13-3 
(Naked) 2266.2a 2988.6a 37.4a 37.8a 165a 172a 12.5a 12.3a 7.4a 7.6a 31a 30a 

6401-109-2 
(Fuzzy) 2702.3a 3944.8a 37.8a 37.1a 161a 163a 12.7a 12.6a 7.7a 7.7a 32a 33a 

6401-109-2 
(Naked) 2450.5a 3844.4a 37.6a 37.4a 165a 168a 12.3a 12.4a 7.4a 7.7a 31a 32a 

* 
Means within a column followed by the same letter are not significantly different at the 

0.05 level according to Student-Newman-Keul"s procedure. 

N) 
U) 



Table 5. Average Yield of Seed Cotton and Performance of its Components from Selected Isogenic 
Lines of G. hirsutum var. Acala, Marana and Phoenix (CRC) Arizona 1975 

Yield of 
Isogenic Seed Cotton Lint Percent Boll Size Seed Index Lint Index Seed/Boll 

Lines Marana CRC Marana CRC Marana CRC Marana CRC Marana CRC Marana CRC 

kg/ha % —Bolls/kg— —gm/100 seeds— gm/100 seeds no. 

6401-13-3 
(Fuzzy) 1537.8a 1843.5a 36.5b 37.9a 170a 161a 12.1a 12.4a 7.0a 7.5a 31a 30a 

6401-13-3 
(Naked) 1897.5a 2495.5a 37.2a 37.6a 173a 165a 12.2a 12.2a 7.2a 7.3a 31a 29a 

6401-109-2 
(Fuzzy) 1654.7a 2363.6a 37.8a 38.0a 170a 159a 12.3a 12.3a 7.5a 7.6a 30a 31a 

6401-109-2 
(Naked) 2215.2a 2513.5a 37.6a 37.4a 173a 164a„12.1a 12.4a 7.2a 7.4a 30a 32a 

•k 

Means within a column followed by the same letter are not significantly different at the 
0.05 level according to Student-Newman-Keul's procedure. 

N> 
4> 



Table 6. Combined Fiber Data of the Selected Isogenic Lines of G. hirsutum var. Acala at 
Marana and Phoenix (CRC) Arizona 1973-75 

Isogenic 
Lines 

Yield of 
Seed Cotton 

Lint 
Percent 

Boll 
Size 

Seed 
Index 

Lint 
Index 

Seed/ 
Boll Fineness Strength 

kg/ha (%) bolls/kg -gm/100 seeds- no. (ug/inch) (PI) 

6401-13-3 
(Fuzzy) 2503.0a* 37.25b 166a 12.5a 7.4a 31a 4.73a 3.32b 

6401-13-3 
(Naked) 2356.1a 37.52ab 168a 12.2a 7.3a 31a 4.64b 3.38b 

6401-109-2 
(Fuzzy) 2393.6a 37.82a 164a 12.6a 7.6a 31a 4.19c 3.03c 

6401-109-2 
(Naked) 2467.0a 37.33b 166a 12.6a 7.4a 31a 3.90d 3.53a 

Means on the same column and followed by the same letter are not significantly different 
at the 0.05 level according to Student-Newman-Keul1s procedure. 

N> 
m 
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percentages. The results of this study indicate that lint percentage 

(Tables 3, 4, and 5) between the isogenic lines of naked and fuzzy seed 

show no significant difference except at Marana 1975 when 6401-13-3 

(fuzzy) gave a significantly lower lint percentage than 6401-13-3 

(naked), 6401-109-2 (fuzzy) and 6401-109-2 (naked). No explanation is 

offered for this unexpected result. 

Mean performance of isogenic lines over years (1973-1975) and 

over location (Marana and Phoenix) show (Table 6) a significant differ

ence among isogenic lines for lint percentage. These data demonstrate 

that the fuzzy and naked isogenic lines did not differ significantly as 

groups in lint percentage and the results are contradictory to previous 

studies by Chang (1944), Jameson (1943), Ware et al. (1947), Manning 

et al. (1956), and Low (1964a), which showed a lower lint percentage 

for naked-seeded. Low (1968) later reported similar results to what is 

observed in this study where he pointed out that plants with less fuzzy 

seeds gave a lint percent matching those of the fuzzy ones. 

Because of the ease of measurement and its high positive corre

lation with lint yield, selection for high lint percentage is sometimes 

a major consideration of cotton breeders. 

Boll Size 

This characteristic is particularly important in a hand picking 

operation. Boll size of the four isogenic lines is shown in Tables 3, 

4, and 5. The values given represent the number of bolls required for 

a kilogram of seed cotton. A higher value, therefore, indicates a 

reduced boll size. The data suggest that these isogenic lines have 



medium-to-large bolls and indicate that no significant differences 

exist between them. Results from the combined analysis (Table 6) 

showed no significant difference between the lines. Since the lines 

are from a common origin, this expression of the trait was. expected. 

Seed Index 

Seed index is a measure of seed size. With the exception of 

the results from Marana in 1973, no statistical significance was found 

between the isogenic lines (Table 3, 4 and 5). The mean performance 

of the lines over years and locations (Table 6) showed no particular 

trend nor statistical significance. 

Lint Index 

Lint index has been used as a criterion for selection in cotton 

breeding programs for many years. Lint index is dependent on both 

amount of surface area per seed and weight of lint per unit of surface 

area of the seed. Lint index is a measure of the relative amount of 

lint produced by the same number of seeds. Lint index considers the 

amount of lint produced irrespective of the weight of seed that pro

duced it. 

Examination of the data relative to lint index (Tables 3, 4, 5, 

and 6) reveals no significant difference between the lines which dis

claim the findings by Ware (1940) that lint indices of the naked class 

are lower than that of the fuzzy class and this might be due to the use 

of undelinted seeds. 
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Seed Per Boll 

Seed per boll is a highly heritable trait and is generally con

sidered to be fairly constant within a given cultivar. Number of seed 

may be expected to be directly correlated with yield of seed cotton as 

seeds are the fiber-bearing part of the cotton plant. No significant 

differences in number of seeds per boll were observed (Tables 3, 4, 5, 

and 6). 

Fiber Properties 

In the past, lint yield was the major criterion in the breeding 

and evaluation of new cotton cultivars. Fiber properties were given 

little attention, but gradually the importance of fiber characters, in 

addition to yield, have assumed importance to the industry. Among the 

quality-determining properties of a cotton fiber, fiber length, 

strength, and fineness are considered of primary importance. The naked 

and fuzzy seeded isogenic lines were developed from the same cultivar, 

Acala, which possesses excellent fiber qualities. 

Fiber Length 

Fiber length, as measured by the Servo Fibrograph in 1973, is 

expressed in terms of the average length of the longer half of the lint 

population, referred to as the upper half mean (UHM) and the mean of 

the total population of fiber (M). A Digital Fibrograph was used in 

1974 and 1975 and the fiber length is expressed as 2.5 percent and 50 

percent span length (S.L.). The average results presented in Tables 7, 

8, and 9 provide an accurate summary of the fiber length of those iso

genic lines. 



Table 7. The Average Performance for Various Fiber Properties of Selected Isogenic Lines of 
G. hirsutum var. Acala, Marana and Phoenix (CRC) Arizona 1973 

Isogenic 
Lines 

U.H.M. 
Marana CRC 

Mean Uniformity Index Fineness Strength 
Marana CRC Marana CRC Marana CRC Marana CRC 

-inches- —^ig/inch —pi (1/8")-

6401-13-3 
(Fuzzy) 1.09b 1.08a 0.80a 0.87a 73.0a 82.2a 4.8a 5.0a 3.0c 3.3a 

6401-13-3 
(Naked) 1.09b 1.10a 0.80a 0.88a 78.8a 80.6a 4.6a 4.9a 3.2b 3.2a 

6401-109-2 
(Fuzzy) 1.10b 1.15a 0.79a 0.91a 72.0a 79.2a 4.2b 4.4b 3.3ab 3.6a 

6401-109-2 
(Naked) 1.15a 1.17a 0.86a 0.91a 74.8a 77.4a 3.8c 4.1c 3.4a 3.5a 

Means within a column followed by the same letter are not significantly different at the 
0.05 level according to Student-Newman-Keul's procedure. 



Table 8. The Average Performance for Various Fiber Properties of Selected Isogenic Lines of 
G. hirsutum var. Acala, Marana and Phoenix (CRC) Arizona 1974 

Isogenic 
Lines 

Length 2.5% S.L. Length 50% S.L. 
Marana CRC Marana CRC Marana CRC Marana CRC 

Uniformity 
Index Fineness Strength 

Marana CRC 

6401-13-3 
(Fuzzy) 1.12b 

-inches- -inches -%- —^ig/inch 

1.14c 0.53c 0.61b 47.2b 53.2b 4.5b 4.9a 3.3b 3.4a 

6401-13-3 
(Naked) 1.15ab 1.15c 0.57bc 0.63b 49.8a 55.2a 4.7a 4.7b 3.40ab 3.5a 

6401-109-2 
(Fuzzy) 1.16ab 1.19b 0.55ab 0.63b 47.2b 53.3b 4.1c 4.3c 3.5ab 3.4a 

6401-109-2 
(Naked) 1.19a 1.21a 0.59a 0.66a 49.4a 54.lab 4.0d 3.9d 3.5a 3.5a 

Means within a column followed by the same letter are not significantly different at the 
0.05 level according to Student-Newman-Keul's procedure. 



Table 9. The Average Performance for Various Fiber Properties of Select Isogenic Lines of 
G. hirsutum var. Acala, Marana and Phoenix (CRC) Arizona 1975 

Uniformity 
Isogenic Length 2.5% S.L. Length 50% S.L. Index 
Lines Marana CRC Marana CRC Marana CRC 

Fineness Strength 
Marana CRC Marana CRC 

-inches- -inches- -Pi~ 

6401-13-3 
(Fuzzy) 1.16c 1.14c 0.62b 0.62b 53.0b 54.0a 4.3a 4.8a 3.5a 3.3b 

6401-13-3 
(Naked) 1.18bc 1.15c 0.65b 0.63b 54.8ab 55.0a 4.3a 4.6b 3.5a 3.4ab 

6401-109-2 
(Fuzzy) 1.20b 1.18b 0.64b 0.64b 53.2b 54.1a 3.8b 4.3c 3.5a 3.4ab 

6401-109-2 
(Naked) 1.25a 1.24a 0.70a 0.69a 56.0a 55.8a 3.7b 4.0d 3.7a 3.6a 

Means within a column followed by the same letter are not significantly different at the 
0.05 level according to Student-Newman-Keul1s procedure. 
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The slight tendency of the naked isogenic lines to be longer 

than their fuzzy counterparts is in contrast to a previous study (Low 

1968) which implies no substantial differences in fiber length associ

ated with a decrease in the amount of seed fuzz. The upper half mean, 

mean, 2.5 percent span length and 50 percent span length measurements 

showed a general decline as the amount of fuzz is increased. 

The different measurements of fiber length followed the same 

pattern. This is because the gene(s) that control fiber length should 

have similar effects on them. The length of cotton fibers is a heri

table character which is only influenced to a limited effect by 

environmental conditions. 

Uniformity Index 

Uniformity index was calculated as the ratio of 50 percent to 

2.5 percent span length expressed as a percentage in 1974 and 1975. 

The UHM and mean length measurements were used in 1973 which resulted 

in lower values than those ratios obtained by the use of the Digital 

Fibrograph due to the manner in which length is recorded. As evident 

from the data (Tables 7, 8, and 9), no significant differences were 

recorded between the selected lines at both locations in 1973 and at 

Phoenix (CRC) in 1975. 

The 6401-13-3 (naked) and 6401-109-2 (naked) had higher uni

formity indices than the fuzzy lines. Very few changes in rank among 

lines were noted. More uniform fibers were consistently produced by 

the naked isogenic lines. 



Fiber Fineness 

The relative importance of fineness as a fiber quality has 

changed in the past few years. Micronaire values are now considered as 

the basis of discounts and premiums in merchandising of cotton fiber. 

This factor may even assume greater importance with the increased use 

of open-end spinning technology in the mills wherein the fineness of 

the fiber assumes considerable importance. Analysis of variance gave 

highly significant differences among the selected lines for fiber fine

ness (Tables 7, 8, and 9). Mean performance over years for this trait 

over locations and isogenic lines is shown in Table 6. The 6401-109-2 

(naked) had the finest fibers (Table 6) while 6401-13-3 (fuzzy) had the 

more coarse fibers. In general, the isogenic lines derived from 

6401-13-3 have the highest micronaire values. 

This study indicates an inconsistent behavior of the 6401-13-3 

fuzzy and naked isogenic lines. There has been a general trend towards 

higher micronaire values as the amount of seed fuzz increases and this 

is in sharp contrast to what Low (1968) had reported. He said that the 

micronaire value increases as the seed fuzz decreases. Mean fiber 

coarseness of these isogenic lines were all within the acceptable 

micronaire range (3.5 to 4.9). 

Fiber Strength 

Another very important fiber quality component is strength. 

Strength is measured by obtaining the weight in pounds required to 

break a small sample of cotton fibers divided by the weight of the 



sample in milligrams. This is commonly referred to as the Pressley 

Strength Index. 

No significant differences are reported between the four iso

genic lines from Phoenix (CRC) in 1973 and 1974 and from Marana 1975 

(Tables 7, 8, and 9). Mean performance over years and over locations 

for fiber strength by lines is shown in Table 6. 

In general, the isogenic lines showed a decline in fiber 

strength as the amount of fuzz in seed coat increased. The fiber 

strength of 6401-109-2 (naked) is significantly higher than those of 

any line tested (Table 6). 

These results agree generally with those obtained by Low (1968), 

which showed no substantial difference in fiber strength associated 

with the difference in seed fuzz. 

The three fiber properties, length, fineness and strength, are 

strongly controlled by genetic factors, and usually only nominally con

trolled by environmental conditions or management practices. 

Strength and fineness of individual fibers are both very 

closely associated with fiber maturity. It is unusual for either of 

these properties to be affected individually without some change in the 

other. 

Morphological Characteristics 

Differences among isogenic lines were not significant for any 

morphological characteristic (Table 10). The differences between the 

naked- and fuzzy-seeded isogenic lines in plant height and its com

ponents and of the first fruiting branch were not significant. The 



Table 10. Comparison of the Morphological Characteristics of Selected Isogenic Lines of 
G. hirsutum var. Acala, Marana, Arizona 1974-1975 

Node of First Number of Nodes 
Isogenic Plant Height Fruiting Branch Internode Length on Mainstem 
Lines 1974 1975 1974 1975 1974 1975 1974 1975 

-cm no. cm no. 

6401-13-3  ̂
(Fuzzy) 141.9a 101.9a 10a 7a 4.1a 4.2a 35a 24a 

6401-13-3 
(Naked) 144.3a 107.0a 10a 6a 4.3a 4.6a 34a 23a 

6401-109-2 
(Fuzzy) 142.1a 100.5a 9a 7a 4.1a 4.5a 35a 26a 

6401-109-2 
(Naked) 146.4a 105.8a 10a 7a 3.9a 4.7a 37a 25a 

Means within the same column followed by the same letter are not significantly 
different at the 0.05 level according to Student-Newman-Kuel1s procedure. 



amount of seed fuzz seemed to have no influence on plant height nor on 

the earliness of crop production of the lines. Since there were no 

marked differences in vegetative growth as measured by plant height, 

number of nodes on the main stem, length of the internode and the node 

of the first fruiting branch, there is every reason to assume that the 

lines had reached morphologically full isogenity. If these characters 

measure earliness, then naked-seeded isogenic lines are not earlier in 

crop production than the fuzzy-seeded counterparts as suggested by Low 

(1968). 

Association of Characters 

An important part of this study was to determine correlations 

that may exist between the various agronomic, fiber quality, and 

ginning characteristics. 

Significant negative correlation was found between tenacity 

index and ginning rate (Fig. 1). The force required to pull the fiber 

from the seed during ginning is less in those lines that have low 

tenacity indices; therefore, it follows that the lower tenacity index, 

the faster is the ginning rate. The same results were recorded by 

Chapman (1972) who compared G. barbadense with the lower tenacity index 

and G. hirsutum. He noted that the correlation coefficient between 

ginning rate and tenacity was -0.61 and -0.22 for the two species, 

respectively. 

The tenacity index showed a significant negative correlation of 

-0.41 with the number of bolls/kg (Fig. 2) and of -0.44 with fiber 

strength (Fig. 3). This association is very useful in a breeding 
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program because low tenacity in attachment of fibers to seeds is not 

interfering with breeding for stronger fiber. Tenacity index had a 

significant positive correlation of +0.43 with fiber fineness (Fig. 4). 

Cotton having low tenacity indices had higher degree of fineness which 

is contradictory to what Chapman (1972) had reported. 

Chapman reported a nonsignificant association between the 

strength of fiber attachment to seed coats (tenacity index) and fiber 

length which corroborate the findings of this study. The disagreement 

between these data and what Chapman reported for certain traits may be 

due to the fact that he was comparing two different species, namely G. 

hirsutum and G_. barbadense. This study compares two isogenic lines 

derived from the same variety, Acala, both within the species Gr. 

hirsutum. 

The association of the number of bolls per kilogram with 

ginning rate was positive (+0.45) and statistically significant (Fig. 

5). This may be due to the negative correlation between tenacity index 

and the number of bolls per kilogram, the lower tenacity index for 

attachment of fibers to seed coats and therefore the higher ginning 

rate. The ginning rate was negatively correlated with fiber fineness 

(-0.29) (Fig. 6). 

The cause of these associations of characters might be the 

result of some basic genetic factors or environmental conditions. 

Al-Jibouri, Miller, and Robinson (1958) have suggested that pleiotropy 

and/or linkage might cause such genetic correlations in CJ. hirsutum and 

these could explain the results of the current study. 
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In this regard, positive correlations between traits will help 

in their improvement concurrently while negative association for traits 

will impose a difficulty. Whenever selection is practiced for one of 

the traits, the other should be evaluated simultaneously. 

Preliminary Inheritance Study 

The inheritance of naked seed character in Upland cotton G. 

hirsutum, appears to be complex. In this study crosses were made 

between extreme fuzzy parent "Hopicala" and the two naked isogenic 

lines. The segregation in the F^ and the three parents of the cross 

are illustrated in Fig. 7. Seed from the F-^ plants (F2 seed) are 

fuzzy, thus indicating that the naked seed character of the isogenic 

lines is recessive to the fuzzy seed characteristic of "Hopicala", but 

the dominance of the fuzzy character is not complete. Some of the F-^ 

seeds are as fuzzy as the "Hopicala" parent. 

In Fig. 8, seed pattern classes of F2 are presented. These 

classes are numbered from 1 to 9. The series have a pattern of pro

gressively less and less fuzz. Class 1 represents the true fuzz, while 

class 9 represent the naked character. Completely naked class is 

reported as class 10 in previous works (Waddle 1977), but this class 

was not collected or observed in the current study. The inheritance of 

fuzz pattern in G. hirsutum has been studied and reported by several 

investigators. Watt (1907) made no reference to the mode of inheri

tance of seed coat in jG. hirsutum although he recognized that G. 

hirsutum is predominantly fuzzy seeded. It was noted by McLendon 

(1912) and confirmed by his study that fuzzy coat was dominant to naked 



Fig. 7. Seed fuzz patterns in the three parental lines and the F. 



Fig. 8. Seed fuzz grades observed in F^ segregation. 



seed coat in G. hirsutum x G. barbadense interspecific crosses. Balls 

(1919) found that fuzzy was dominant over less fuzz in interspecific 

crosses between G. barbadense and jG. hirsutum and ratios of the type 15 

entire fuzz: 1 less fuzz were found. The findings of Thadani (1925), 

Kearney and Harrison (1927), Carver (1929) and Ware (1929) indicate 

that entirely naked seed is dominant to more fuzz. The results in the 

reported work of this study indicate the opposite. Nearly in all of 

the work reported, F2 generations showed a continuous range of fuzzi-

ness suggestive of the presence of modifier genes controlling naked 

seed character. The reversal of dominance in certain studies may be 

due to evolution of the modifier background (Ramiah and Nath 1946). 

The difficulty in fitting the data of this study to known 

genetic ratios, and even data from previous studies, makes the complex 

modifier's theory more appealing in explaining the results observed. 



SUMMARY AND CONCLUSIONS 

This study was conducted to evaluate four naked- and fuzzy-

seeded isogenic lines of hirsutum L. var. Acala for ginning perfor

mance, tenacity index, yield, agronomic and fiber properties over a 

three-year period 1973-1975 at two different locations (Marana and 

Phoenix (CRC), Arizona. 

The two naked isogenic lines (6401-13-3 and 6401-109-2) were 

also used in a preliminary inheritance study in which they were inter

crossed with "Hopicala", a fuzzy-seeded cultivar. Seeds from the F̂ , 

F2, F2 and the parental generations were accumulated and used to demon

strate the dominance of the full fuzz characteristic. The seeds from 

the F2 population (F3 seeds) were grouped into obvious 9 classes 

according to the amount of fuzz present. 

Data were collected on the agronomic characteristics of yield 

of seed cotton, lint percentage, boll size, lint index, seed index and 

seed per boll; fiber characteristics including length (2.5 percent and 

50 percent span length), strength, fineness and uniformity index plus 

ginning performance as related to tenacity index. The following is a 

summary of the findings of this study: 

1. There was a consistent increase in ginning rate with a decrease 

in the seed coat fuzz. The tenacity index (strength of attachment of 

fiber to seed coat) was found to be lower on lines with reduced seed 

fuzz. 
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2. Statistically significant negative association was found 

between tenacity index and ginning performance. The lines with rela

tively low tenacity indices gin much more rapidly than those lines with 

relatively high tenacity indices. 

3. Significant negative associations existed between tenacity 

index and boll size, and tenacity index and fiber strength. The nega

tive relationship between tenacity index and fiber length was not 

significant while with fiber fineness a positive correlation was noted. 

4. A negative association of the ginning rate with boll size and 

fiber fineness was evident. 

5. Yield of seed cotton and its components: lint percent, boll 

size, seed index, lint index, and seed per boll showed no appreciable 

changes with changes in the degree or amount of fuzz present on the 

seed coat. 

6. It was evident from this study that the naked isogenic lines 

have tendency of having longer, finer and stronger fibers than their 

fuzzy counterparts. 

The results of this study indicated that there is no effect of 

seed fuzz on the expression of the morphological characteristics of the 

plant. 

In breeding programs, a little amount of fuzz is essential on 

the seed since complete nakedness may cause complications in both the 

picking and ginning processes. Total absence of seed coat fuzz may 

therefore not be desirable. 



Positive and negative associations between various characters 

will further complicate any selection process. Negative associations 

will influence the simultaneous improvement of traits under considera

tion while the positive associations will help in improvement. 

The results of the preliminary genetic data made as a part of 

this study suggest the possibility of classifying the variability in 

seed fuzz pattern into nine obvious groups. The data failed to fit 

the known genetic ratios nor could any suggested ratios be determined 

from this study. Seed coat covering (fuzziness) has been suggested to 

be controlled by a) a single gene, b) a single recessive gene, c) one 

major gene plus modifiers, d) two genes, and e) two genes plus an 

inhibitor. Seed coat fuzz in this material which involves G. hirsutum 

background was found to be dominant over reduced seed coat fuzz. 
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