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I. INTRODUCTION

From earliest days of recorded history down to the present time,
the cotton plant has been grown primarily for its fiber. While the seed
was for many centuries of little value, it is today one of the more im-
portant agricultural commodities. The manufecturing of cottonseed and
its products constitutes one of the major industries. Cottonseed has,
however, never possessed more than a fraction of the value of the fiber.
Consequently, the production of seed, which obviously varies directly
with lint production, is not only closely related to but is dominated
by the factors determining the production of lint cotton.

Selection and breeding for improvement in cotton has been, at least
up to the present, guided by considerations of lint character and rela-
tive productivity. The changes made or the differences occurring in
varietal capacity for fuzz production, and all other seed characters,
ﬁave occurred, for the most part, without intent.

The first record of the crushing of cottonseed to obtain oil or
cake apparently dates back to the early Hindu writings (18)*%. 014 medi-
cal books of the Hindus are said to have recommended cottonseed oil for
external applications and to have described the method of extracting
the oil as consisting mainly of first pounding the seed and then boil-
ing the pounded contents. .

It has been said that at an early stage of history the Chinese were
not only producing oil, but were using methods in the crushing of oil-

seed somewhat similar to those of oil mills of modern times. The oil

* Figures in parenthesis refer to "Literature Cited".



content of cottonseed varies with the variety, locality in which the
cotton is grown, soil fertility, fertilizers used and climatic condi-
tions. Probably the factor causing the greatest difference is the
variety.

This thesis is concerned with the mechanical composition and oil
content of seeds of thirteen varieties and certain Fy hybrids involving
those varieties. The purpose of this study was to determine if suffi-
cient variability existed among these varieties to indicate opportunity
for effective selection for a higher percentage of oil in their hybrid
progenies, and to determine the relationship of mechanical camposition

to total percent oil in the seed.



II. REVIEW OF LITERATURE

It seems appropriate to include in the review of literature sec-
tions on cottonseed development and structure, composition of cotton-
seed, interrelationships of seed properties, development of the cotton-
seed oil industry, and current uses of cottonseed products. The section
on composition of cottonseed and interrelationships of properties re-
late directly to the present study; the other sections provide impor-

tant background information.
Cottonseed Development and Structure

The following is a swmary of a discussion by Bailey (3) on cot-
tonseed development and structure. The cottonseed is a product of the
cotton plant comprising two principal parts: +the hull or spermoderm
from which staple cotton and cotton linters arise, and the kernel or
enbryo from which oil and mesl are obtained,

The cottonseed in anatropous, i.e., characterized by an inverted
ovule and micropyle bent down toward the funiculus. The ovule of the
cottonseed is characterized by two integuments which develop into the
hull or seed coat known as the spermoderm. In addition to the two
principal elements of the seed, i.e., spermoderm and embryo, there is a
third structure, e membrane which completely envelops the embryo. This
menibrane may be described as & residual tissue of endosperm which sup-
ported the embryo development and perisperm, the remmants of the nu-
cellus of the ovule.

An examination of delinted cottonseed will disclose the presence

of a single slight ridge, ruming longitudinally with the long axis of



the seed, extending from the hilum to the chalazal cap. This ridge is
known as the raphe. It contains the vascular bundles which supply the
developing seed with moisture and minerals.

In the tissue of the embryo are stored aleurone, oil, and starch
grains which serve as reserve nutritive materials for the germinating
plant.

The outer epiderm is composed of cells of irregular shape but
characterized by substantially thick cutinized walls enclosing tannin-
containing compounds. Fibers are single cells, Parenchyms cells con-
tain sugars and pentosans as principal constituents. The inner epiderm
is colorless and has lignified cells, the arrangement of which is irre-
gular in that at frequent intervals two small cells are superimposed
and occupy approximately the same area as a single cell.

Close examination of a longitudinal or transverse section of a
cottonseed will disclose the presence of a thin skin membrane occurring
between the inner wall of the spermoderm and the embryo. It is the
membrane which forms the attachment to the cottonseed hull at the cha-
lazal cap. There appears to be no oil here.

Whenever an embryo is carefully extracted from the hull of the
cottonseed it will be observed to be completely enveloped in the peri-
sperm-endosperm membrane. The perisperm and endosperm, containing pro-
tein, oil, and sugar, constitute nutritive materisls for the growing
enbryo.

The kernel or meat of a cottonseed is an embryo whiech has consumed
the entire reservoir of endosperm nutrients in maturing. In the case
of cereal grains, such as wheat or corn, the endosperm is in excess

supply to the needs of the embryo and it is the surplus of endosperm,



mainly starch, which gives commercial value and importance to such
graing, Conversely, cottonseed are valuable by virtue of their high
concentration of protein and ¢il vwhich is produced and concentrated by
the embryc al the expense of the endosperm.

The cubryo of the cottonseed, comprising two cotyledons and the
axial organs, together with the enveloping wmembrane, constitutes the

part of the seed from which oil and meal are obtained.
Composition of Cottonsced

Beeds may be inherently large or small; they may produce a high
percentage of short fuzz fibers (linters) or they may be essentially
naked. Seeds may also differ gquite widely in velative proporitions of
kernels and hulls,

Statistical reports of composition are usunlly made on what wight
be considered the industrial basis. When wmills buy seed frow gins or
growers, the transactions are governed by the "Rules” of the National
Cottonseed Products Associstion {3) and the grade determines the price.
If "guality" factors arve disregarded for the present, the grade becomes
dependent upon the percentages of oll and ammonis wmeasured on the "as
receilved” sample of seed, moisture being included in the base weight of
the sample., This method of representing composition mey be considered
the "grade basis”. Sowe investigetors have chosen a basis that would
facilitate clarifieation of the problems being studied, or in some
cases because they have lacked equipment for carrying out complete
analyses.

According to Bailey (3), there are two sound morphological parts

of the covtonseed: the embryo, and the sesd coat with its epidermal



cells clongated to form fibers, both lint and fuzz. THe states that
percent of kernels iun seed cotbtton becomes the sownd morphological nea-
surg. Measurement of kerunel propertion referred to as but a part of
the whole is unlikely to be found exaetly.associated‘with any other
true biological character of cottonseed,

The term "linters” is used here synénomously with "fuzz" although
strietly speaking the two have different meanings. The fuzz hairs are
mostly shoriter, and are morphologically distinet frem the true lint
fibers of cottonseed (4). "Linbers" usually refers to all fibers left
on the seedvfolloﬁing gimming that ean be removed guantitatively and
includes both lint and fuzz fibers.

The seed that are marketed in the United States, however, vary
from the types with fuzz ouly on the tip, through low-fuzz content
strains, up to certain selections that develop close to 20 per ceal of
linters by weight (10).

Lang (16) found that the development of Puzz {and lint) fibers
followed a generally consistent course but that pdsition and quantity
patterns were dependent upon the variety or species studied., IEnviron-
ment is guite an important factor in conditioning the amount of fuzz
that may be produced within a given varietal potential, It is found,
however, that varieties tend to hold rank throughout many environmental
alterations in respect to comparative development of fuzz (10, 20, 29).

The weight of the hull varies betwéen LO and 50 per cent of the
weight of the whole cobtonseed. It varies in thickness from 0.28 to
0.35 mm., Heither is the hull of a single seed uniform in thickness (3).
Sheets and Thompson (25) give the following analysis of cottonseed

hulls: water, 8.5 per cent; ash, 2.% per cent; protein, 2.8 per cent;



fiber, 48.6 per cent; nitrogen-free extract, 37.4 per'cent3 and fat,
0.3 per cent. Cottonseed hull ashes, as given by MeBryde (17), con-
tain phosphorie acid, 9.08 per cent; potash, 23.40 per cent; and lime,
8.85 per cent.

East'(al) in leboratory studies found a difference of 16.5 gallons
of oil per ton between different varieties of cotiton grown in Gecrgia.
Brown and Anders (5) in laboratory tests found o difference of 12.42
ppllons of oil per ton.between different varieties grown on the sene
plots in a variety test at State College, lMississippi, in 1917.

In 1932, Sievers end Lownmen (27) investigated the oil content per-
cent Tor 15 varieties. The highest and the lowest percentages were
38,35 ond 3%.7h with a wmean of 36.74. Tharp, cited by Bailey (3), with
22 vorieties chtained a high of 38.22 and a low of 33.13 pér cent oil,
The riean was 35.37. Brown and Anders (5), 1920, cbteined from 25 varie-
ties & high 36.63 and a low 31.91 per cent cil. The mean was 3L4.€7.

Anong verieties of cotton there is congidergble difference as to
the choracteristic percentage of kernel in the seed. These differenée@
ave larger if referred to the corposition of the fusmzy seed (5, 7, 8,
10, 12, 18, 21) but are also considerable when based on delinted seed
(26). Bailey (3) stoted that W. H. Tharp found that variations in the
preoportions of hull and kernel do not appear exactly correlated with
any other seed character, althouph high oil content of seed withAhigh
kernel content has been recognized as a definite trend (5, 6, 11, 13,
i, 21, 22, 23, 24, 26, 27). Unusually high fuzz content would con-
dition a lov percentage kernel content if other charaecters vere com~
porable, but it is guesticnable if the percentage kernel content

should be based on fuzzy seed.



Interrelationships of Seed Properties

Atterpts to improve the oil and/or protein eontent of cobicnseed
by selection have showm that o certoin amount of segregetion occurs in
this respect. Fraps (7) found selections from the seme parent strain

o differ as much as 2.95% in protein in kernels, 5.84% in oil in ker-

ol

nels, end T.9% in kernels in secd. The highest selection as to percent
kernels had the highest oil eontent and = low (but not the lowest) pro-
toin contonb.

large secd and high oil content have been roported as associasted
chersebers (6), although it has also been reported that small seed pro-
duced wore oil (5). Other investigators have reported thot there is no
associotion at all (8, 12, 20, 28).

High kernel content appears to be sosoeiobed with high il content
of seed among varieties (5, 6, 21, 22, 23, 25, 27). Tharp, in unpub-
lished dats cited by Dailey (3), said due to influencses contributing to
lack of correlation, the percent cil in seed secis assoeiated with per-
cent kernels in seed in g positive wannor, but this relaticnship will
be fowmd nonsignificont in ceridein series of selections.

011 and percent lint sre reported both ss positively (11, 30) and
negatively (29) related, with others disclaiming any covariability (ll,
20). Percent of fuzz seems to bear no relstionship to oil anong varie-
tics (20, 29). TFrom still other studies it sppears that high oil con-
tent may be related to the content of inorgonie constituents (11), to
lerge bolls (11), to tensile strength of the Limk (30), and Lo short-
ness of staple {11), but besrs no relationship to lint guality (29) or

to quality of the oil {12).



Development of the Cotbtonseed 0il Induvstry

One of the earliest recorded experiments relating to the use of
cottonsced for the production of 0il in the United States was carried
owb in 1768. On September 20, 1768, Otto, a Moravian of Bethlehem,
Peonsylvania, made some experiments in the extraction of ¢il. He pre-
sented to the American Philosophical Society of Philadelphia samples of
cottonseed oil together with o statement that 1.5 bushels of cotitonseed
vielded 9 pints of oil (18). On Mareh 2, 1799, a Wr. C. Whiting was
granted a patent for "a process for extracting oil from cobtonseed”
(19). 1In 1801, a plenter of Natchez by the neme of Sir William Dunbar
crdered a press from Philedelphia and saild that he expected to use it
in making cottonseed oil (19). It is reported that in 1802 Benjamin
Waring of Columbia, South Carolina, was operating an oil mill in which
he erushed flax sced, scsame seed, and some cobttonseed. A statement
appearing in the Wiles Register of 1829 smde a reference to a Col.
Clark, who about 1818 conducted some experiments on cottonseed oil for
buraing in lamps (15). The first patent for a cotbonseed hulling
machine was granted to J. lineback of Salem, North Cerolina, March 31,
181k (3). Several years later in January, 1829, Francis Follet of
Petersburg, Virginia, is said to have begun rather intensive efforts to
develop a wachine for hulling cottoneeed. Follet and his pariner Smith
are reported to have advertised the ylelds of kernel, oll, and oil cake
which could be cxpected from cottonseed. They also claimed that be-
cause of cottonseed oil's cheapness and its usefulness it would super-
sede other oils for many purposes and that the coll cake was a highly
nutritious feed for cattle (3). All the above mills were erushing cot-

tonseed which had a tough hull covered by short lint fibers or fuzz.
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This made the seeds heord to grind, reduced the quantity of oil extraec-
ted, as the lint absorbed some of the ¢il, and lowered the quality of
the czke. Harry'ﬂammond (9) stated that about 1832 a small oil mill
was operating on an island off the Georgia coast. The seeds crushed
were those of the "naked" Sea Island cotton which is siwmilar to the
Egyptian cotton and therefore easier to crush then the seed of Upland
cotton., Apparently sizeable quantities of Egypbian éattonseed'were
belng erushed in England and France at about this tinme.

Tn the latter part of the 1840's, Messrs. Frederick Good and
William Wilbur of Wew Orleans made renewéd efforts but apparently
failed, since Mr. Good is reporteld to hsve exhibited a small bottle of
cottonseed oil which cost him $12,000 (15). About this time Dr. Bdward
J. Coxe, also of New Orleans, attempted to convince producers of the
large amount of waste which resulted from the failgre te utilize the
seed from the cotton crop (3). In 1852, Mr. A. A. Magimnis of New Or-
leans, a manufacturer of linseed oil, crushed a small amount of cotton-
seed experimentally. The olil was intended for medicinal purposes and
sold for $1.00 per gallon (15). In this same year Paul Aldige, also of
Wew Orleans, is sald o have visited Marseilles for the purpose of
studying the process used there. In 1855, Messrs. Bradbury and Noubre
of Wew Crleauns are credited with having attempited to extract oil from
cottonseed {(3). William Fee of Cincimmsti invented and patented an im-
proved huller in 1857 which played an important part in the rapid
expansion of cottonseed erushing following the Civil Wor (3). Mr.
Fee's patent 1s only one of about a dozen granted for hulling machines
in the United States from 1855 o 1870. During this same period four

patents were granted for the process of extracting oll from the seed,
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five for cleaning seed, and two for delinting. One of the delinting
patents was granted to W. F., Pratt of Bridgewater, Massachusetis, June,
1869, and the other to G, W. CGrader of Memphis, Tennessee, August, 1869
(3).

Andrews (1) stated that today there are more then 410 mills in the
United States. This is due to several factors; (a) improvements in oil
refining, (b) hydrogenation of oils which hes made such a laudatory
copbribution to the housewife's cuisine, and () Furope's awakening to
the value of and demand for American ccobtonseed cake and meal.

The current uses of cottonseed products are listed in outline form

on the following two pages.
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ITI. EXPERIMENTAL PROCEDURE

1954, 13 varieties and certain F, bybrids of cotton

Parodise, Oklahoma. A randomized block Tield design

ix replications. The plot size wag three rows wide and

t long. The rows were spaced 42 inches apart. The pre-

vas grovn on this field. FPellowing harvest the fileld

type plow and rewmsined without cever until the
tine one hundred pounds of 15-15-0 fertilizer
acre,

hand., The rows were thinmed to spproximsbely one plant

o)

b

during e four day period starting July 1l. Plots were

a tvc row cultivator and a hand hoe.

period from July 20 to 2k, the blooms were counted,
oraed by rovs the two oubside vows in each plot., In
zed bolls were couwnted and hend harvested by rows. Due

drought and Lo some physiological factors, many bolls

ed out or shed before completing mmturity. Oone hundred
sead cobion for sach variety and hybrid from each repli-

enblon were counted cut. HNot all the varieties end their hybrids had
one Imdred seeds or more. Dotz for these were supplied with the aild

of a Formuils pr

oposed by Allen and Wishsrt and wodified by Yates as

domonstrated by Snedecor (28).
x PP+ bB - 8
T {t-1) (b-1
where t = nwiber of treatments
b = nwiber of blocks
T = sun of items with saue treatment as missing item

1h
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sum of items in same block as missing itewm
sim of 21l observed items.

il e

it 4

The one hundred seed groups vere ginned on a smell sav gin and welghts
of lint and seed were recorded. Seeds were weighed, then delinted with
sulfuric acid, and again weighed to determine the weight of the linters.
Seeds were then dissected with a razcr blade and the hulls removed.
Hulls and kernels were weighed separately. All weights were made on an
anolytical balance after drying in an electrie oven at 100° C. for 15
hours. Kernels were handed over to the Agricultursl Chemistry Depart-
ment for oil enalysis. Analyses of variance were used to analyze data
obtained. Comparison of pairs of varieties were made using individual

degrees of freedom (28).



IV, IXPERIMENTAL RESULTS

sriation in Properties Measured

The nean welght iu grams per hundred seed ond percentage of kev-
nels, hulls, linters, oil in kermels, and totzl percentage of oil in
seed of thirtéen varieties and certain Fl hybrids are showa in table 1.
The mesns and the range constitube a swmery of the information con-

toined in the entire table 1.

Greng Per 100 Seed

Anong the exbtrene parent varieties, Epire had a mean weight of
13.2206 grams per one hundred seed vhile D & PL Fox had a nesn weight
of 9.2250 grams per one hundred seed. This difference resulted in o
range of 3.9948. Erpire tines Stoneville 62, with o mean weight of
11,5191 %er one hundred seed, produced the highest welght among ail
hybrids, while Storimoster vimes Stormpreof No. 1 showed the lowest
wveight of 9.2709 grams per hundred seed, This difference resulted in
a rengae of 2.2&82, and the coefficient of varistion was 5.32 per cent.

Therefore, the parents had a greater range Thon the hybrids.

Percentoge of Kernels

The percentage of kernels likewise vayies less in the hycrids than
in the parent varieties. The ranges were 8.128 and 10.94L respectively,
Perrott had o kernel percentage of A0.657 and Lankart 57 had a kernel
pereentoge Qf_¥9.713. They were the highest and the lowest respec-
Lively of the parent vericties. The coefficient of variztion was h.3b5
per cent.

The cross Porrott tines Storvproof Ho. 1 had o kernel percentage

16



of 62.768. It was the highest percentoge of the hybrids, while on the
other hand, Lockett 140 times Steneville 62 hed the lowest kernel per-

centage of the hybrids with 54.640 per cent.

Percentage of Hulls

The mean percentage of hulls listed in the third column of table 1
indicates that Lankoert 57 had the highest perceatage of hulls among the
parent varietlies, and Empire had the lowest percentoge. Thelr respec-
tive percentages were 36,907 and 30.875. The range among these was
6.032. The highest mean hull percentage was 32.920 from the cross Pay-
moster 5% times Stoneville 62. IEmpire times Stoneville 62 bad the low-
est mean hull percentage with 31.552. The range among the hybrids for

mean hull percentage was 1.642. The coefficient of veristion was 4.617.

Percentage of Linters

The mean percentage of linters listed in the fourth coluwn of
table 1 indicates that Lenkart 57 had the highest percentage of linters
awmong the parent varieties and Stormproof No. 1 had the lowest percen-
tage of linters. Their respective percentages were 17.5283 ond 9.9350.
The ronge among the varieties for mean percentage of linters was 7.5933.

The highest mean percentoge of linters waos lh.9233, resulting from
the cross Lockett 14O times Stoneville 62. The lowest mean percentage
of linters was 10.3550, resulting from the cross Stormmaster times

Stormproef’ No. 1. The ceefficient of veriation wos 12.3k.

Percentage of 0il

The mean oil percentage in the Tifth columm shows that Stormmoster
hod the highest mean percentoge with 34.58 and Iankert 57 had the low-

est mean percentage with 32.05. The ronge was 2.53. Among the hybrids



Table 1. Crems/100 seed ond percentoge of kerpels, hulls, linters, oil in kernels, and total % of oil in
seed of thirteen variebies ond certain Fy hybrids grown at Paradise, Oklshoma in 195k,

Percentage Total %

Grams/100 ‘ of 0il

Varieties and Hybyids Seed Kernels Hulls Linters Gil in Seed
Paymaster Sk 10,9984 55,912 33.017 13,7767 33.40 18.67
Lankart 57 11.7533 k9,713 36.907 17.5283 32.05 15.93
BEupire 13.2206 58.367 30.875 15.4083 33.71 19.88
Stormmaster 10,5087 56.892 32,453 13.5683 34,58 19.67
Hi-Bred 10.5168 55.885 32,270 15,0333 33.40 18.67
Parrott 10.5281 80.657 - 31.180 10.8483 3.1k 20.71
CR-2 9.8640 57.438 30.928 1k.7850 33.56 18.33
Deltapine 15 10.1291 54,158 3k k72 12.8333 32.89 17.81
Lockett 140 10.4301 52. 460 31.648 15.6983 33.04 17.33
D & PL Fex 9.2258 52,882 32.085 16,1067 33.40 17.66
Tankert 611 12,0888 52,647 32.972 1k,3517 32.56 17.1h
Stoneville 62 10.671h 57.340 32.613 10.4583 33,7k 12.35
Stormproof No. 1 10.3655 59.805 32.900 $9.9350 k.22 20.47

ot



Teble 1 Continued.

Percentage Total %
Groms/100 of 0il
Varieties and Hybrids Seed, Kernels Hulls Linters 0il in Seed
Paymaster 54 x Storeville &2 10.1215 56.682 32,920 12.0667 35.02 16.85
Lankeart 57 % Stormproof Ne. 1 10.7361 58,702 32.603 10.3867 34.96 20.52
FEmpire x Stoneville 62 11.5191 57.870 31.552 12.8783 34,40 19.91
Mebane 6301 x Steoneville 62 10,0118 56.157 32.027 14,2000 34,77 16.53
Stormmester ¥ Stormproof No, 1 9.2709 58.222 32,570 10. 3550 35.26 53
Hi-Bred x Stenevills 62 10.0630 56,122 31.508 13.9150 35,20 19,75
Parrott % Stormproof Ne. 1 9.5823 62,763 32,228 10.5800 35.63 22.36
CR-2 x Stoneville 62 0. 661 57.068 31.895 13.2233 3k.30 19.57
Deltapine 15 x Stoneville 42 10.7800 56,608 31.278 13.9783 34.03 15.29
Lockett 140 x Stoneville 62 10.5297 5h. 640 32,153 14,9233 33.98 18.57
D & PL Fox x Steneville 62 9. uhb2 57.527 31.765 13.0817 33.81 19,45
Iankart 611 z Stormprocf No. 1 10.8664 58.060 32,300 11.9583 3h.51 20.27

foct



Parrott times Stormproof No. 1 had the highest mean oil percentage with
35.63. The lowest mean oil percentage was from the cross D & PL Fox
times Stoneville 62 with 33.8l. The range was 1.82.

In regard to total percentage of oil in seed, Parrott variety had
the highest with 20.71, while Lankart 57 was the lowest with 15.93.
The range between them was 4.78. Of the hybrids, Parrott times
Stormproof No. 1 had the highest with 22,36, while Lockett 140 times

Stoneville 62 had the lowest with 18.57. They had a range of 3.79.

Results of Analysis

Mean squares for grams/100 seed, percentage kernels, percentage
hulls, and percentage linters for the thirteen varieties and certain Fl
hybrids are presented in table 2. As stated previously in the experi-
mental procedure, the missing items were calculated with the aid of a
formula. Footnotes (table 2) show the number of missing values which
had to be computed.

The F test showed differences among varieties and hybrids in all
properties measured. Coefficient of variation was calculated for grams
/100 seed, percentage kernels, percentage hulls, and percentage linters.

They were 5.32, 4.35, 4.62, and 12,34k respectively.
Comparison of Fl Hybrids and Their Parents

Grams Per 100 Seed

Table 3 contains the mean seed weight (grams/100 seed) of parents
and Fl hybrids of crosses in which the parents differed significantly.

Results from these data indicate that all the F, hybrids deviated
negatively from mid-parent, suggesting the possibility of deminance for

low seed weight. The cross between Stormproof No. 1 times Lankart 57
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Table 2. Mean squares and coefficient of variation of gréms/lOO seed
' and perceuntage of kernels, hulls, and linters.

Mean Squares

Degreess

Source of of Grams/100  Percent Percent Percent
Variation Freedom Seed Kernels Hulls Linters
Total 1ho 1.0562 15.3637 L.536h 8.3937
Replicates 5 0.27h2 96,3710  L40.7562 70.8699
Varieties 2l 5.0010%% . LG, 5073%* 9.0622%% ol g37T**

a/ | b/ b/ [
Error 115 0.3129 6.0h60 2.2338 2.6030
Coefficient of Variestion 5.32 4,35 h, 62 12,3k

a/ 5 missing values computed.

b/ d.f. 114, 6 missing values compubed.

e/ &.f., 111, 9 missing values computed.

Table 3. Hean seed weight (grams per 100 seed) of parents and Iy hy-
brids of erosses in vhich the parents differed significantly.

Peviation
of Fl fror

Fl PE Mid-Parent
Stormproof #1 x Lankart 57 10.3655 10,7361  11.7533  -0.3233
Stormproof #1 x Lankart 511 10.3655 10,8664 12.0888 -0.3608
Stoneville 62 x Hrpire 10.671h  11.5101  13.2206  -1.2746
Stoneville 62 x D & PL Fox  10.671k 9.uh6é 9.2258  -0,7228




had the smellest deviation of -0.3233 from the mid-parent. The cross
between Stoneville 62 times Dmpive hod the greatest deviation of

~1.2746 from the mid-parent.

Percentage of Kernels

Meen percentage kernels of parents and Fy hybrids of crosses in
which the parents differed significantly are presented in table k.,

The mean of the two parents minug the meen of the Fy hybrid indi-
cated both posi%ive: and negetlve deviations of the Iy fron the mid-
perent., The greatest positive difference was 0.0491 between Steneville
€2 times Hi-Bred. The greabest negative difference was 0.5056 between
Stoneville 62 times Poymester Sh. The above deviations had o range of
0.554h7.

Tvo of the crogses, Storumprool No. 1 tiwes lankart 57 and lenkart
611, were both negative being 0.3943 and 0.1834 respectively. The one
pogitive difference of 00,0127 indicated 1ittle difference from the wmid-

parent. The range between these erosses was 0.L0T70,

Percentage of Hulls

Dote on percentoge hulls (fable 5) indicate that the Fy of Stone-
ville 62 times Payuaster, CR-2, or Deltepine 15 deviated negatively
from the mid-parent. Stoneville 62 times Deltapine 15 had a deviation
from the mid-parent of 2.205 which was the highest; vhile Stoneville 62
times Paymaster 54 had a deviation from mid-parent of 0.105. This was
the lowest.

The crosses Stoneville 62 times Eupire, Lockett 140, D & PL Fox,
end Hi-Bred had positive deviations from mid-parent of 0.192, 0.366,

0.584, and 0.934%. The hybrids of Stoneville 62 times Enpire and



Toable k. Mean percentage kernels of parents ond F hybrids of crosses
in which the parents differed significantly.

Ty
Deviation
Hybrid Pl Mean gggg P2
Stoneville 62 x Paymaster 54 57.340 56.682 -. 5056 55.912
i x Empire 57.340 57.870 -.0016 58Q367
" x Hi-Bred 57340 56,122 .04o1 55.885
" % CR-2 5T7.340 57.068 .0321 57.1438
" % Deltapine 15 57.340 56. 698 -.0949 54,158
" x Lockett 140 57.340 5k, 640 .0260 52,160
" x D & PL Fox 57.340 57.527 - 2416 52.882
Stormproof #1 x Lankort 57 59.805 58,702 -. 3043 49,713
" x Stormmaster 59.805 58,222 .0127 56.892
" x Lankart 611 59.805 58.060 -.183h 52. 687




Sroneville 62 tines Hi-Bred were the lowest snd the highest devistions

s

Lrom nid-parerit.

e cross Stermproof No. 1 times Stormmoster, ILanksrt 611, or
Lankoxrt 57 had o posibive devietion from mid-perent vhieh were 0.107,
0.636, and 2.301 respectively., The hybrids of Stormproof No. 1 times
Stormmaster and Storvproot No. 1 dimes L:mlca,r“c 57 uere the lowvest and
the highest deviations fron the mid-parent,

Among 21l the hybrids from teble 5, the highest deviation from mid-
parent was from the cross Stormpyroof No. l tines lankert 57 with 2,301,
The lowest deviation from mid-parent was from the eross Stoneville 62
times Deltapine 15 with -2.205. The ronge between these two extrene

Percantage of Linters

Table & eontains dats on the mesan percentage of linters of porents
and Fl hybrids of crosses in vhiell the parvents differed sipgnificantly.
These data indieste thab the Py hybrids of all the crosses listed
deviabed negatively from mideporent with the exeeption of Stoneville 62
times D & PL Fox. This cross hod a deviation from mid-parent of 0.2008.
The greatest and the smallest deviabion from nid-perent was from the
erosses Stonevills 62 times Deliepine 15 and Stoneville 62 times Pay-
woster Sk, The range was 2.2017.

The hybrids of Stormpreof To. 1 times lLenkert 57, Stormmaster, and
Ionkart 611 all had negetive deviations from mid-parent.  They were
3.3450, 1.3967, and 0,1851 respectively, Among bthe hybrids which had
Stormproot No. 1 as a parent, the highest and the lowest deviations
from wid-porent were from the crosses Stormproof No. 1 times Lankart 57

and Stormpreof No. 1 times lLankert 611 respectively. The renge was
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3.1599. Doninsnce of low percenbage of linters ls sugsested by the

deta on the crosses studied,

4
¥

Interrelationship

[ 5]

of Properties Heasured

Correlabion ecafficients were run to mesgure the rumbval relation-
ghip betwesn meaguroments. These correlstlions were bebtveen total per-

3

cemwtare of oll in seed and grams/lOO seed, percent kernels, percent

halls arcent linters, and percent oil in kernels.
s B P I

The results obioined iu teble 7 indicabte that st 1 per cent and 5

3

per cont levels the corrvelaotion coefficlent vwas significant in total

|l

pereent oil in seed with percent kernels, percent linters, and percent
01l in kernels. Their corvelution coefficients, © = 0.9693, -0,7665,
and 0.8857 respectively, were highly significant at both levels., This

ndicates thalt total percent oill iun geed is dependent upon pereent ker-

e

nels, percent linters, and percent oll in kernels. Percent hulls end
waelght of seed were not sipgnificantly correlated with percent oil in
soed,

The correlation coefficient at the 9 per cent aud 1 per ceub

-,

levels of significence cre from table T.3 in Saedecor (28).
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Table 5. Mean percentoge hulls of parents and Fy hybrids of crosses in

which the parents differed significantly.

F

1
Deviation
P From P
Hybrid 1 Mean  Mid-Parent 2
Stoneville 62 x Paymaster Sk 32.613 32.920  -0.105 33,017
" x Empire 32.613 31.552 0.192  30.8715
" % Hi-Bred 32,613 31.508 0.93%  32.270
" % CR-2 32.613 31.895  -0.12h  30.928
" x Deltapine 15 32.613 31.278 -2.265 3k, 72
" % Lockett 140 32.613 32.153 0.366 31.648
" x D & PL Fox 32.613 31.765 0.584 32.085
Stormproof #1 x Iankart 57 32,900 32,603 2.301 36.907
" x Stormmaster 32.900 32.570 0.107 32.453
" x lonkart 611 32.900 32.300 0.636 32.972
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Teble 6. Mean percentage linters of parents and Fp hybrids of crosses

in wvhich the parents differed significantly.

P
Deviation

‘ P . From P

Hybrid 1 Mean Mid-Parent 2
Stoneville 62 x Paymaster 54 10,4583 12.0667 ~0.0508  13.7767
" x Bupire 10.4583 12.8783 -0.7608  15.4083
" % Hi-Bred 10,4583 13.9150 -1.6692 14,0333
" x CR-2 10.4583 13.2233 -0.6016  14.7850
" x Deltapine 15 10.4583 13.9783 -2.3325 12.8333
" x Lockett 1kO 10.4583 14,9233 -1.8k50  15.6983
" % D & PL Fox 10.4583 13.0817 0.2008  16.1067
tormproof #1 x Lankart 57 9.9350  10.3867  -3.3450  17.5283
" % Stormmoster 3.9350 10.3550 -1.3967 13.5683
. % Lankort 611 $.9350 11.9583 -0.1851  1k.3517
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Table 7. Correlatiqn ccefficient between total percent of oil in seed
and grams/100 seed, percent kernels, percent hulls, percent
linters, and percent coil.

Total percent oil in seed with =
Grams per 100 seed -0.2647
Percent kernels 00,9693
Percent hulls ‘-0.3388
Percent linters ~0.7665
Percent oil in kernels 0.8857

Significant values of r with 23 degrees of freedom
5% level 0.396

1% level 0.505




V. DISCUSSION
Varizbility in Properties

In generol in the orid southwest (Texas, Oklohome, and some of
Wlestern Arkonsss) the scads are often poorly filled with kernels, and
have o low oll content in eowarison to some other veglouns.

Pope and Vare (20) iﬁvéstigate& in 1933 through 1937 the oll per-
© econtage in bthe southwest region aceording no'g.eogr‘c phieal source., They
found 20,24 por eént eil, Thorp, cited ‘by Bailey (3), in 1942 through
ighl, fouwnd 18,11 per eent oil for the seme region. In the present
study the averege tobal perecontsge of oil in seed was 15.28, which
agrees more elosely with Pope and Were than with Thorp. Fron this in-
vestipation the renge Tor total percentege of oll in bybrid sceds was
3.70 exf among the 13 varietles was L.78. Pope and Vare (20), 1935
apdt 1036, found a range of 3.33 among 16 varicties of cobbon grown ab
16 leocations.

The results cbibained in this investigation for percent oil in ker-
nels ware 35.63 and 32.05 for the highest and the lowest respectively.

e hichest percent oll in kernels obtained frcm Bhis invesbigation is
wrory close te the high of 36.03 cbteined by Brom and Anders {5). The
lowest pereent oil in kerpols was closer to the ane cbtained by Brown
end Andere (5), 31.91, then the low of 33.13 reported by Tharp (3).

The mean of the thirteen varieties and certain ¥y hybrids, 34,0k,

;.m

was very similar to the menn of 34.67 found by Brown and Anders (5) for

25 varieties.,
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Couparison of Fl Hybrids and Theilr Perents

The uean seed.weight (grams/lOO seed) of parents and Fl hybrids of
crosses indiested that all the Fl hybrids deviated negatively from the
nid-parents. This suggests the pogsibility of domdnant genes for low
seed weight., The mean percenitage of linters of parents and some Py
hybrids indicate definitely that there is gene action vhich is denminant
for low percentege of linters with one exeception. Pope and Ware (20)
obtained ranges of 3.32 and 7.6L for grams/lOO seed and percent linters
regpectively., The ranges of this investipotion were 3.99 and T.59 for
groms/100 seed and percent linters respectively. These resulbts indi-
cate close similarity.

Tor the percentage of kernels, the mean of the two parents mimis
the wean of the ¥y hybrid indicated both positive and negative devia«
tions of the Fl fron mid-parent. This indicates that there is no defi-
nite trend towerd either side.

Fron the results obtained in the méan percentage of hulls, there
are no dovdinant genes controlling either hich or low percentage of

bulls in Iy which have been found.
Interrelationships of Properties Measured

Total percentage of oil in seed was not significantly correlated
with grams/lOO seed., This is not in agreement with Cook's statement
(8) that large sceds and high oil content are associsted characters, or
with Brown end Anders (5) who said smell seeds produce more oil. This
loek of eorrelation is in apgreement with several workers (8, 12, 20, 28)
who veported that there is uno association at all among seed properties.

Pereent hulls was not significantly correlated with oil content.



However, obher properties measured vere signifiéantly coryelabed *;-«rith
oiil eontent., The higheé'b correia;i;ion c:vaeffi;ci@zﬁ: , 0.9693, was bebween
totel percont of oil in seed and percent kernels. This eorrelation is
in agroement with Thorp's statement (3): "Percent kernels in seed soeus
associabed positively with perceunt oil in seed.” Some previous inves-
tigators (5, 6, 21, 22, 23, 26, 27) found that high kernel combent is
assceiated with high oil combent., The correlation coefficient, 0.8857,
between tobal percent oil in seed and percent oll in kernels was highly
sionificant. Ib seews that there is s strong relotionship bebwean totel
percent oil In seed, perecent kernels, and percent oil. The corrolation
cocificiont, ~0.7865, for percent linte:és with botal percent oil in
seed is signifiecant, It is esswed fhoet this correlation ls essocigbed
with the percortage of kernels., The rvesulis of the present study i
not in agreenent with some previous workers ("*O 29) vho said thet
there is no relationship bebween percent linters and oil among varieties.
Fron 4 esudte obbained in the present study, it is the author's
beliet that to broed or bo select for high percent kernels is to breed

o o salset too for bigh percent oil,



YI. GSUMMARY ARD CONCLUSIONS

Thirteen varieties and eertain ¥, bybrids of cotbton were planted
nesy the Peradise Community, 19 miles soutlwest of Stillwater, Oklahoms,
to deternine if sufficient varisbility existed spong these varieties To
indicate opportumity for effective selection for & higher percentage of
oil in their hybrid progenies, and to debernine the relaticonship of
nechanical corpositicn to tobtal percent oil in sced.

Varietics and hybrlds were planted in plots three rows wide and
swenby-Tive feet long. The rows were spaced 42 inches asport. One hume
dred pounds of 15-15-0 fortiliger were applicd per acre. A& ridge type
seedbed vas prepared and the seeds were planted by hond. The rows
were thiimed to approxinately one plant every 12 inches.

The ¥ toest showed highly simnificant differences among varieties
and hybrids in all properties messured.

Results frow the wmean sced welght (gram@s/ 100 sead) indicate that
all the Fq hyovrids devieteld negotblvely from nmid-parent, suggesting the
pozeibility of dondnsnce Tor low seed weight.

The mean percenbtoge kernels of the two parents minus the wmean of
the ¥y hybrid indicabted both pesitive and negetive deviations of the Fy
fron the mid-parent, This indicates that thers is ne definite trend
cwart either side.

Data on percentage hulls indleste that ths Fy of Stoneville 62
bimes Payuaster, DR-2, or Delispine 15 deviated negatively from mid-
parent, while the crosses Stoneville 62 tines Ewpire, Lockett 1h0,

D & PL Tox, and Hi-Bred deviated positively from mid-parent. This

shows that there are no dominant genes controlling either high or low
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percentage of hulls in Ty which have been found.

Data on the mean perecentage linters indicgte thet the Fy hybrids
of crosses deviated negatively from mid-parent. This indicates defi-
nitely that there is gene action which is dowinant for low percentage
of linters with one exeception. The greatest variability as measured by
the coefficient of variation was in the percewbtage linters. This varia-
bility will help the plant breeder to breed varietles for high or low
linters percentage.

The highest correlation coefficient was between total percent of
0il in seed and percent kernels. The correlation coefficient between
total percent oll in seed and percent oll in kernels was highly signi-
ficant. This indicates a strong relatiocnship between total percent oil
in seed, percent kernels, and percent oil. The correlstion coefficient
Tor percent linters and total percent oil in seed is significant. This
correlation is assumed to be assoclated with the percentage of kernels.

The results of the present study indicate that to breed or to se-
lect for high percent kernels is tg breed or to select for high percent

cil.
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