|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




—
h———
- ——
P———
]

1z

=
i

EEE
-
i

= I

:'-:l*.IEEE EE |:

4
3
[

Wﬁ
s

Illlli

MICROCOPY RESOLUTION TEST CHART
HATIONAL BUREAU OF STANDARDS-1963-A

fle

[l

.
= TERIES

FEER
Nz
N

TErEEEEE R
==
m!\:

o

E
F
[

L

MICROCOPY RESQLUTION TEST CHART
NATIONAL BUREAY OF STANDARDS-1963-A



http:111111.25
http:111111.25

.‘b

a7 1,

Technical Bulletin No. 974 . Februury 1949

B mumsmms . S w7
DEPARTMENT OF AGRICULTURE ..
‘v WASHINGTON,D. €. i -

Yield and Composition of Cottonseed as
Influenced by Fertilization and Other
Environmental Factors'

By W. H. TilARP, physivlegist, and J. J. BKINNER,* senior bivchenist, Division
of Cotton and Other Piber Crops and Diseuses, Burenw of Plynt Industry,
Spils, und Agriculturel Bngineering, Agriculturel Research Administration,
United States Department of Agriculture; J. H. TURNER, JR., assizfant
agronomist, Georgia Coustal Pluin Euperiment Station, the late R. P.
BLEDSOE, agronomist, Georgia Agriewttural Experiment Stetion, and H. B,
Brow N, formerly agronomist, Louisiene Agricultnrel Experiment Station ¥4

CONTENTS

Pagre Pugre

SUMMBLY +vrvr e arrcaransnns 2| Effect of fertilization on seed

Review of literature ......... 4 from bolls of known devel-

Experimental procedure ... .. ] opmental history—Con.

Analytical methods .......... 7] Experimental results ...... 39
Influence of potash, variety, and Discussion ..........vvu.. 55

time of pieking .......... i0 | Effects of fertilization and

Experimental plan and other environmental influ-

progedure ............. .. 10 ences from 23 cotton eul-
Experimenta: results .,...... 11 tural experiments ....... 58
Discussion and conclusions .. 19| Nitrogen supply ........... 58
Infiuence of variation in ratio Phosphorus supply ......... B84
of fertilization with ritro- Potassium supply .......... ' 88

gen, phosphoras, and po- Intervelated effects of N-P-K
tassiom ... ...l 22 fertilizers ............... 73
Experimental plan and Sodiurn .....iceiiriinannnn 7
procedure .. ... ... Cens 22| Limeand gypsum .......... i
Experimental vesults ....... 24 Magnesim ......c.0vvnono- 8
Discussion ....ovvvvarorann 311 Manure ....... i 78
Effect of fertilization on seed Frrigation .....c.iivavninn 78
from bolis of known devel- DISCASE . .vvvnrnr vavavsnss 70
opmental history ........ at Relative maturity .......... 86
Experimental plan and Literature cited ............. 84
procedure ......... .. .0.. 8TiAppendix (... ... i 87

L Submitted for publieation May 14, 1948. The experiments were conducted
in cooperation with the State agriculiural experiment stations of Arkansas,
Florida, Georgia, Louisiana, North Carelina, and South Carolina, and with
the Georpgia Coastal Plain Experiment Station.

* Retired, now eocusultant. .

3 All analyses of cottenseed compesition were performed at the Avkansas
Agrieultural Experiment Station, Fayetteville.

* Grateful acknowledgment is made for the cooperation of all State and
Federal éxperimenters who have furnished cottonseed from fertilizer trials
and provided data of other cotton cuttural studies, Among these workers ave
E. E. Hall, W. L. Nelson, A. R. Knudsen, E. R, Collins, P. H. Kime, G. M,
Armstrong, €. C. Bennett, and €. C. Miley. Appreciation is expressed for
assistance during planning of the study, statistical evaluation of the results,
and guidance in prepavation of the manuseript to J. 0. Warc and H. D,
Barker, of the Division of Cotton and Other Fiber Crops and Diseases, and
to the late O. A, Pope, Office of Foreign Agricultural Relations. Since the suh-
mission of this manuseript, H. B, Brown has retired and R, P. Bledsoe has died.

4
-




z TECHNICAL BULLETIN 974, 7. 5. DEPT. OF AGRICULTURK

THE advent of World War II brought about a great demand for
each of the four principal coitonseed products: Crude oil;
high-protein meal; linters; and hulls. Each was considered eritical
and was either rationed or its use controlled to an extent that
warranted extensive studies in regard to the relative productivity
and partial composition of cottonseed that might be influenced by
variety on the one hand and by cultural practices on the other.
Accordingly, cottonseed from a great many Federal-State coopera-
tive experiments throughout the United States has been examined
ior differences associated with varietal potentials and for differ-
ences induced by variations in cultural practices. The results are
summarized as follows.

SUMMARY

Fertilizer applications that tend to increase seed yields also tend
to increase cottonseed grade through higher percentage deposi-
tion of oil or protein or both. The degree of change in percentage
composition, however, was found dependent upon experimental
conditions, particularly those related to availavility of the specific
elqlments and to balance within the natural nutrient supply of the
goil.

Percentage of composition of seed was less affected by variation
in environment than the partial gram composition of the seed or
the pounds-per-acre yield of cil, protein, kernel, hull, and fuzz.
Conditions tending to increase acre production of cottonseed
tended also to increase acre production of each product, almost
regardless of variation in percentage composition.

Increase in nitrogen supply to the plants was associated with an
inereased percentage of protein content and a slightly lowered
percentage of oil content, thereby contributing to a slightly higher
percentage reserve capacity (percentage of oil plus percentage of
protein} of the fuzzy seed. Cottonseed grade, being more dependent
upon oil than protein content, tended to be unaltered, so that unit
price of seed was little chanhged by increase in nitrrogen supply.

Increase in phosphorus supply did not produce any consistent
increase or deerease in oil and protein content of cottonsead.
Where it was added to soils markedly deficient in phosphorus or
where it was added in considerable excess it occasioned variability,
but the exact effect on morphological and chemical composition
of seed was dependent upon other experimental conditions.

Inerease in potassium supply usually occasioned a marked in-
crease in percentage of oil content of cottonseed and only a slight
decrease in percentage of protein contant, with an increase in the
percentage of both the total reserve capacity and the cottonseed
grade. One distinet exception was found where both yield and per-
centage of chemical composition of sead were reduced.

The main effects of nitrogen, phosphorus, and potassium fertili-
zation on these variables were not found to be entirvely indepen-
dent, but no general conclusion eould be drawn as to exact de-
pendence of increase in one element of supply as affected by the
level of one or both of the others. The net exact effect on compo-
sition (and on yield and acre value of seed as well) appeared to
be related to the manner in which the application affected the
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balanee and availability of the total nutrient supply io the cotton
plant. The highest total percentage of reserve capacity of the seed
or kernel was usually found at a poin: where the yield indicated
an optimum balance of the nutrients available for growth of plants
and maturation of seed.

Sodium appeared to have an effeet similar to that of potassium,
but it wag not tested sufficiently to permit exact deductions.

Caleium and magnesium were not found to occasion any

markedly consistent variations in composition of eottonseed. The
effects observed were move probably related to induced changes
in the pH value of the soil (where lime, gypsum, magnesinm sul-
fate, and dolomite were used), which conditioned comparative
availability of the other elements of supply.

Natural 1aanures increased total percentage of reserve capacity
of seed, but gpecific effects on percentage of oil and nitrogen con-
tent were dependent on moisture supply and other within-test
conditions,

Seed from the top or later crops was usually higher in eil con-
tent and often higher in percentage of protein than was the eariier
initiated seerd from the bottom crop. This trend is also dependent
upon cxperimental conditions. In highly infertile soil and under
drought eonditions the later sced tended toward a less adequate
percentage of reserve composition.

Plant digeases that kill maturing plants cr seriously limit nutri-
ent uptake and translocation—fusarinm wilt of eotfon and Texas
root rot—eansed reduced oil and nitrogen eontent of seed, partien-
larty in seed from late-initiated bolls.

0Oil and protein content of cottonseed tended to vary in an in-
verse manner in response to changes induced by fertilization and
envirenment, but the association was found more consistently sig-
nificant when measured as perceniages in the kernels, This limita-
tion exists mostly because variations in proportions of kernel to
fuzzy hull ave often independent of variation in the oil and protein
content of lernels, when measured on a percent-in-fuzzy-seed
basis. When oil and protein are measured on the basis of grams
in cach seed or kernel there is usually found a positively correlated
variability.

01l and protein content may be affected by environment in three
wavs: (1) Either component may be altered singly; (2} both may
increase or decrease simultaneouslty; or (3) one may be inereased
or decrveased in exact proportionate rehtlon to respective decreases
or increases on the other comnonent. Tn the first two cases the
total reserve capacity is altered. Tn the last instance only the oil-
to-protein ratio wounld be changed, since the variation is compen-
satory.

The number of seed per boll had no effect on composition of
seed. provided thev were from bells initinted at the same time
within the same environment. Wheve the number of sced ner boll
hears some velation to an environmental change, particulariv
Intoness of boll initiation, increased numbers of zeed may result
in lowered percentage of chemical content.

Varinhility in composition of seed from single-boll samples, all
initinted at one time and produced under identical environment,
was found to be vather high. Tt is suggested that extreme care is
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needed in selecting bolls when only a few are chosen to represent
the average composition of a variety or a treatment effect.

Varieties tend to hold rank with respect {o percentage compo-
sition of seed throughout a series of environmentally induced vari-
ations, although percentage composition ig more seriously affected
in some varieties than in others in which extreme limitations to
growth and maturation are found.

Free fatly aeids and refractive indices of the extracted oils were
not significantly uffected by treaiment, except where an induced
delay in boll maturation may have oceasioned a prepicking en-
vironment more conducive to seed deterioration and resultant high
free fatty acid content of the oils.

REVIEW OF LITERATURE®

Prior reports (15, 28, 29, 36, 48, 46)° concerning the influence
of fertilization with nitrogen, phosphorus, and potassium on the
composition of cottonseed are not found in eomplete agreement.
Some of the disparity has been occasioned by the diverse environ-
ments of experimentation, but interpretations as to specific trends
and the divergent bases of product measurement have contributed
to ultimaie differences in both results and conclusions. A summary
of certain applicable results obtained by previous investigators is
presented in table 1, together with explanatory notes and refer-
ences to specific experimental conditions.

Studies on the effect of nutritive elements other than nitrogen,
phosphorus, and potassium showed (15) that applications of lime
resulted in no sipnificant alieration in the composition of cotton-
seed from plants grown on Yazoo-Mississippi Delta soils. Reports
concerning the specific effects of other elements of supply on the
composition of cottonseed have not come to the writers’ attention.

Those studying development of the seed (13, 21, 30, 32, 36, 43)
have demonstrated that it continues to elaborate both oil and
protein after the boll first opens.

Studies involving geographic source (20, 17, 20, 25, 29, 35)°
have demonstrated that seed from cotton plants grown under
irvigation in the far West often have higher kerne! content and
higher percentages of oil and protein than seed produced else-
where in the Cotton Belt. From some of these same studies (17,
25y and from others (22, 23, 24, 37) it has been found that cot-
tonseed improves in grade through inereased percentage of stored
reserves as the harvest season advances, provided atmospheric
conditions are not favorable for deterioration and subsequent loss
in quality. The comparative chemical composition of early, how-
ever, as compared to late initinted seed has been found (43) under
controlled greenhouse conditions dependent upon nutrient supply
and other limiting factors (17, 25).

T The roview of literature and the results of investigations included in this
bulletin are given alse in a comprehensive review presented in Cotlonseed
ane Cottonseod Products, Thelr Chemistry and Chemieal Techuology (41).

# {talie numbers in parentheses refer to Literature Cited, p. 84,

DMELeY, O, 8. HELATION OF ATMOSPHERIC HUMIBITY TO FREE PATTY ACID,
Address given at 48th meeting of Natl, Cottonseed Prod. Assoe, 1944,
[ Unpublishesl. Copy on file in Cotton Aranch, Production and Marketing
Adming, U, R Dept. Al
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TABLE 1.—Summary of literature on effecis of increuses in
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supplies of nitrogen, phosphorus, end potassium on pro-

duction and composition of cottonseed
\""l(()(-h.

— . e . - e e i e ko

Cottonseed produet measured

Investigators

Seed cottony Seed Lint ‘ Kernels Oil in seed {Nitrogen in'seed

: . . Yield Weight Percent } Percent Percent i Percent
Giarner, Allard, and Foubert (143} . Inere: lsod Inereased.: . Deereased .. - Incrensed. ... . Deereased. . Ll v -
(ueger (153 o odoo BRI s \(I(‘.Iat:(l
O’Kelly, Hull “and (xlcgcr (28;3 oo oo Deerensed. .. Co1 Nosignificant effect Do,
Neale (364, .. do oo ISR e e e e
Wadleigh {4 ZIE R oo Increased ... T Deereased CInereased.
\\lutg( 40 T Cmaaliai du.".f,..;_‘- ST e memeene et

» ; PHOSPHORUS.
Garner, Allard, and Foubert™ . 7. Deerensed...... Noeffect......0 Tuereased, ... 0.0 Inereased. . ... ! No effect. .2 Fomm cmmien s o
Gleger®.. .. . loooivee . . oShght Inerense . § L. e o e e s Little effeet. .. bhg,hk efféct -E,A,M,;r e
(' Kelly, Hull, and Gieger? . SRR SO S, SRR Lo i
Nealet (... oo e RittdeelTeet Lo 0 o b Littleeffect. .ien o i -
W hl_tsﬁ““ R T L ,._ng(‘rc:ns('«l( S B T o Inereased .. .. ,% Jnmo ased. i . -
‘ Porassium K :
C-arncr, Allard; and Foubert '.. % Inereased._..._ Increased......0 Noefleet oo Nooffect, ... Inereased ... . CEemmm i
Gieger®._..... . ... Slight increase. - .. ... . RGN SO ~. Little effect... . Little effect.
(' Kelly, Hull, and (,uc[,er 5. ... Inereased. ..., Increased. . 4 l itthe effect.. . .. ,f‘ ciimeieerannat Increased. ... Decreased.
b

Little effeet.

Seale . L. R
I lnmmacd I S

\\hlu“"..._, R Y eie

e A _”‘,._i hhi.,ht, inerease,. f.--.,,do..-_“__g,A.-,..‘w,,“_., a

t{sed varmtlmh in lu'el ol' eu(-h element in (,omplete fertilizers, on a
“very poor” soil, Manning, 8. C., 1911 Upland cotton.

2 Used variations in single elements on Y azoo-Mississippt Delta soils,
.\wnw:llc, Miss,, 1933-37.  Upland cotton,

3 Nitrogen plus phosphate; compared with no fertilizer, at 3 lou.uous

in \hs;x»slppx 1926-31. - Upland cotton,

1 Used N, P, and K fertilizer: i a 2-level faciorial exp(,nmem,
St. Vinceent; British West Indies, 1938-30. Two strains of sea-islund
cotton.

5 sed 4 levels of nitrogen supply in greenhouse, sand nutrient culture,
Fayetteville, Ark., 1936. Rowden 2088 upland cotton,

5 Used varmtlons in ‘level of each element (including zero concen-
trations) in complete_fertilizers, Experiment, Ga., 1911-12. - Upland
cotton.

# Phosphates combined with nitrogen and given in nitrogen data.
See footnote 3.

5 Used 5 levels of potash in complete fertilizer, at 3 locations in
Mississippi, 1926-31. - Upland cotton.

.M-.,.....-_A._: Slight inerease.l .o oLl e

AFASNOLLOD -d0 XOJLISOdN0D XV AT IA1x
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Increased severity of certain plant diseases, Texas reot rot and
fusarium wilt, have been associated with smaller seed and a low-
erved percentage of chemical content of kernels (11, 483, 41).

Previous investigations of quality factors of cottonseed were
directed more foward determining effects of environment during
maturation and storage of seed than to ascertaining the effects of
factors regulating growth of plant and production of seed. Free
fatty acid content is usually considered to be dependent upon en-
vironment during and after the opening of the boll rather than
upon condlitions prior to boll splitting (41).

Associated variability in regard to partial chemical eompaosition
of cottonseed as influenced by environment has been given eon-
siderable attention, Tt is rather well established that oil and nitro-
gen content of the seed or kernel tend to vary inversely as in-
fluenced by environment (8, 16, 81, 46),% although some have re-
ported ne speeifie correlation. As with the effects of fertilizer
elements, some disparity results because of different bases of
measurement used and perhaps a failure to recognize certain
factors restricting full development of the siorage components. .
Varintion in chemical content of kernels has not been found di-
rectly associated with variations in the morphological composition
of the sced {41), except that conditions most adequate for full
growth and maturation usually produce large seed having high
percentages ot kernels and high oil and protein content in kernels.

EXPERIMENTAL PROCEDURE

The vesults considered in this bulletin are from cooperative
studies—23 separate experiments—concerned primarily with fer-
tilization and ether environmental influences. These studies have
included American-upland, American-Epyptian, and sea-island
types of cotton and have been carried out in 7 different cotton-pro-
ducing States. Most of the experiments were designed for a study
of vaviability as affecied by applications of the 8 main cotton
terlilizer elements: Nitvogen, phosphorus, and potassium.

A fow studies have included ireatments with sodium, lime.
gypsum, magnesium, and barnyard manure. Tneluded also are
studies wherein different levels of irrigation were supplied. Effects
of disease intensity were studied in 3 experiments, and effects of
time of harvesting were measurable in 7 of the 23 tests. A few
studies included a range of strains or varvieties sufficient to deter-
mine the manner in which varietal pofentials arve affected by alter-
ations in environment.

The values discugsed in the data from these studies ave in terms
that are Tamiliar to the cottonseed industry and these most often
used by research workers. The industry deals with the seed as it
comes from the gin, eontaining varviable guantities of moisture
and trash, and the indusirial measurements are vusually referred
to the oxact condition of the original sample of ginmed (fuzzy)
seedd. The vesearch worker, on the other hand, secking to estab-
lish less variable and more fundamental bases of measuvement,
has often utilized the delinted seed or the dehulled seed (kernel)
as 4 basis for expressing chemical content of cottonseed.

* Bee piso footpote 7.
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The more general data considered here are based on composition
of the ginned (fuzzy) seed, at a constant moisture content, these
measurements being comparable to those used by the American
Qil Chemists’ Society. For the more comprehensive studies the
data are presented in these same industrial terms and, in addition,
they are presented on the several different bases that allow for
more fundamental interpretations in regard to the biological prin-
ciples involved, Detailed descriptions of 3 of the more comprehen-
sive studies are presented in the text with brief descriptions of 20
additional experiments discussed in relation to therm. Some of the
summarized data are included in text tables (1 to 11), but for
the most part the discussion of results is facilitated by the use ot
figures 1 to 37 and detailed analytical data presented as Appendix
tables 12 to 59.

ANALYTICAL METHODS

The more generalized data relative to oil and protein content
of cottonsced will be given in terms most familiar to the cotton-
seed industry—as percentuges ol the ginned seed, residual lint or
fuzz included, but at a constant 10 percent moisture content. Meas-
urements of oil and ammonia ® content for this type of presenta-
tion have all been made following the specific rules of the National
Cottonseed Products Association (26), but with the exception that
tleterminationg were carried cut moisture-free, then calculated to
10 percent moisture content of the ginned seed.

FFrom the foregoing measurements of oil and protein content,
the quantity index of cottoenseed has been calculated and is here
presented as cottonseed grade. Actually the grade, as used in in-
dustry, represents both quantity of oil and ammonia and yuality
ol seed as influcnced by free fatty acids, excesses of moisture and
trash, and color. These quality factors are mostly dependent on
what happens to the seed after it is mature, and for this reason
the quality is here azsumed constant so that it may have no influ-
ence on the quantitative factors of grade. The quantity index of
cottonseed was caleculated, using the rules for the period (1944)
when these seeds were produced, as follows:

L. Tor eottonseed that by anulysis contains 17 percent or morve of oil, the
quantity index shall equal 4 times the pereentage of oil, plus 6 thnes the
pererntige of ammonig, plus 5.

2. Tor cottonseed that by analysis contains less than 17 pereent of oil,
the quantity index shall be § times the percentage of oil, plus 6 times the
pereentage of ammonta, minus 12,

2 The resulls of Lthe actunl mensurement of protein in the Kjeldahl nitrogen
determination are recorded in terms of pereentage of ammonia. The
nitrogen found in cotlonseed, however, exists almost entirely as protein
{ammonia ¢ 5.13 == protein). Tor this reason the discussion of the results
in the text sre given in terms of protein, but many meusurements tabulated
in the Appendix are given ag pereentage of ammonin—particularly where
cottenseed grade was calewlated, . .

The basis grade of seed is considered as 100 points, a 1-percent
increase in price being allowed for each point ever basis grade
and a l-percent deduction for each peint under basis grade.

Two other values of commereial interest are based on the meas-
urements of oil and ammonia content of ginned secd. These are
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the pounds of available oil and the pounds of available (8 pereent
ammoniss cake or meal per ton of cottonseed.

Available oil is caleulated as the percentage of oil in seed times
the pounds of cake (2,000) less the quantity of oil residual in the
pressed cake., This residue of oil depends upon the ammonia eon-
tent of the seed, and the exact deductions per ton of seed are
found tabulated in the Rules (26).

Available 8-percent ammonia cake, or meal, per ton of cotton-
seed is calculated as follows:

wreanture of o T .\ ‘ Available 8-percent
{Percentage of ammonia in seed x 0.84) x 2,000 (Ib.) _ ammonia cake per

8 ton of cottonseed

Measurements and terms utilized in the more comprehensive
studies are explained as follows.

Fuzz, also known as linters and as residual lint, is that part of
lint fibers and fuzz hairs not renioved by ginning. About 30 grams
of fuzzy seed were dried until moisture-free. They were delinted
in just enough conecentrated sulfuric acid to wet the seed for 1
minute and then washed in running water for half an hour. The
sample was again dried until moisture-free, and the loss in weight
wasg calculated as percentage of fuzz and the sample referred to
ag ftuzzy seed at 10-percent moisture content.

Seed index is the weirht in grams per 100 cottonseed and here
ig referred to as fuzzy seed at 10-percent moisture content.

Kernel content of cottonseed refers to the percentage of kernel.
The 100-seed samples from the seed index measurements were
ugsed to determine kernel content. They were cut when rather
moist te eliminate fracturing, and then the two fractions were
separated quantitatively and weighed. moisture-free. The weight
of kernels was calculated as percentage of the total fuzzy seed at
10-percent moisture content—assuming 10 percent moisture in
kernel as well as in hull, :

The values presented for oil and for protein content of kernels
were not measured directly but were ealeulated from the measure-
ments of oil and protein and the percentages of kernels in the fuzzy
secd. A (.5-percent oil and 0.5-percent ammonia content of hulls
was arbitrarily assumed for these conversions. il and ammonia
content of hulls was found to vary considerably between varieties
and as influenced by environment, but the 0.5 percent allowable
is well within the vange of values found by analysis in these
studies and by others (12).

Yield data presented here have been supplied by those conduct-
ing the contributive field experiments. Acre values of seed, how-
ever, have been calculated at measured grade (quantity index)
of cottonseed, utilizing the 1944 support price of $56 per ton for
basis grade (100 points) seed. The acre value ig equal to the points
grade times 56, times the pounds of seed divided by 2,000.

The term *‘reserve capacity” of seed or kernels is here consid-
cred as the summation of oil and pretein {(ammonia 3 5.183) and
may be found expressed asg percentages or as grams per 100 ker-
nels or 100 seed. The reserve ratio is caleulated as the oil content
divided by protein conlent and also may be calculated from per-
centages or from weights per 100 seed or kerncis.
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Where free fatty acids have been measured, the titrations were
carried out, atilizing the oils extracted from the fumed and ground
seed. This small sample, usually about 1 gram, necessitated devia-
tien frem official methods (26) as to quantities of reagents. Re-
fractive index of the oils was measured on a 4.place Abbé re-
fractometer at recorded temperatures, and the values are presented
as corrected to 256° C.

Statistical procedures utilized to evaluate significance of certain
data, unless otherwise specified, are those outlined by Snedecor

{40).
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INFLUENCE OF POTASH, VARIETY, AND TIME OF PICKING
By W. H. Tuarr and J, H. TURNER, JR.

EXPERIMENTAL PLAN AND ProcEnure

The cottonseed for this study were obtained from the last 2
years of a 3-year (1941-43) agronomic experiment (42) con-
ducted on Tifton sandy loam at the Georgia Coastal Plain Experi-
ment Station, Tifton. A factorial design was used for four varie-
ties of upland cotton (Coker 4 in 1-4, Station 21, Station G, and
Station S), receiving three rates of potash fertilization (20, 40,
and 80 pounds per acre), randomized in four replicate blocks. The
experiment was conducted on an area that had been planted to
Spanish peanuts and given 400 pounds per acre of a 2-10-4 fer-
tilizer for the 2 previous years.

Potash was applied in the present study at the acre rates of 20,
40, and 80 pounds, administered in 3-8-4, 3-8-8, and 3-8-16 mix-
tures, respectively, at the rate of 500 pounds per acre. Potassium
wag gupplied as muriate, phosphorus as superphosphate, and nitro-
gen as a mixture with two-fifths from nitrate of soda, two-fifths
from Uramon, and one-fifth from cottonseed meal.

The four varieties of cotton had been chosen for varviations in
leaf size, folinge type, and comparative earliness. Coker 4 in 1-4
has a large leaf and medium-heavy foliage and matures bolls
medium to late. Station 21 has a large leaf, a little heavier foliage
than Coker 4 in 1-, and is also medium to late. Station C has a
medium leaf, medium foliage, and matures early. Station S has a
small leaf, produces a small quantity of foliage, and matures early.

Boll samples were taken twice each year: At the time of fivst
picking for the early (bottom) erop when about 30 percent of the
holls were open, and again at the time of second picking for the
later initiated cotton (top crop) when at least 80 percent had
opencd. All samples of seed cotton were ginned under uniform
conditions. Seed from 1942 were blended as to replicates before
sending to the laboratory for analysis, but replicate identity was
maintained for sced from the 1943 crop. The field samples of one-
quarter to one-half pound each were stored in the laboratory un-
der uniformly dry conditions prior to taking laboratory samples.

Variance analvses have been carried out on the replicated data
within 1943 (40). The lack of replicate information for observa-
tions within 1942 prohibited any reliable analysis within that year
and econditioned departure from routine methods of analysis for
the combined data from both years. These combined data have
been analyzed in a manner similar to that explained by Brandt
(4}, and an error mean square formed as the mean of error vari-
ance for certain interactions. Tn this study the mean of all inter-
actions with vears was used as error, in view of the fact that the
effect of years could be less easily assigned—Dbeing a combined
source of weather influences—than any of the other sources of
variation in the experiment. As suggested by Brandt (4), the
compoenents of error variance were examined and any individual
interaction significantly higher than the mean of the remainder
was excluded Trom crror. Tn no analysis of the various products
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were there more than two such deviations, and all of these were
first-order interactions. (Sce Appendix, tables 12 tu 24.)

Exrerimenrar Rusunrs
SKEEND INDEX

I'he average weight of cottonseed has been shown to be a dis-
tinct varietal characteristic and subject also to significant altera-
tiong associated with lecation-year influences (&, L4, 29). In this
study it was found that the 4 varieties of cotton represent 2
digtinet groups with respect to the average weight in the grams
ol 100 seed, the messure of seed index (table 12, Appendix).

Coker 4 in 1-4 and Station C each produced seed nearvly 2
erams per hundred heavier than those produced by the other two.
The carly-picked seed, formed toward the buttom ef the plants,
were found to be heavier than the seed from the bolly formed later
toward the top of the plants. In 1948 the conditions for growth
and harvest were more sdequate for the productivn of heavy seed
than they were in 1942, The differences associuted with each of
these three main sources of experimental vaviation in seed weight
were of the vrder of high significance,

The inerease in rate of potash fertilization resulted in an in-
creased weight of seed, but it was of statistical significance only
within the 1943 crop year (table 12, Appendix), This indicates
that Lthe effeel ol increased potash supply on sced weight depends
on the wenther during the growing and maturation peviod of cot-
torr at thiy location. Otherwise, these sources of oxperimental
variation in seed weight are compuaratively mutually independent,
all interactions being nonsigniticant.

The average weight of 100 cottonseod for Lhis study was found
Lo be 1178 grams. Of this weight 10 pereent was ealculated in &
moisture and the rest was distributed among the Practional parts:
The embryg, the delinted hull, and the linters, or fuzz. Any sig-
nificant variation from the mean sced weight was accompanied by
change in averupe weight of one or more ol these three componant
parts of the seed, This intervelation of variation in seed weight
with vaviation in seced composilion is noted here so that, in the
ensuing seetions, the varviation in the whole cuan be vicwed in terms
of the associnted variation in morphological parts of the sead, that
is, the percentage of fuzz, of hulls, and of kernels,

FUAA

The short fibers remaining on the seed of upland collon follow-
ing ginning ave known commereially as residual lint, or linters,
but the term “fuzz” is more commonly used in expervimental work
and will be used here. The quantity of fuzz on coltonseed has been
found to differ widely among leading varicties ov steaing (29, 44),
with less marked tendency [ur varviation within varietal capacitios
in response to influences ol location, or soil type, and weather. In
this study (able 13, Appendix) the mean difference ol 321 per-
cenl of fuzz foudd bBetween the lowest variety, Station 8, with
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10.37 percent, ane the highest, Station C, with 13.58 percent, is
not unusual,

The difference in average fuzz content between any two varie-
ties, other than the comparison between Station 21 and Station
G, was of the order of high significance. In some cases the seed
weight seems o vary in association with some one or more of the
morphological parts of the seed, Seed weight and fuzz eontent,
for example, are both lowest for Station S among the varieties,
The seed-weight averages for the other varieties would indieate
that percentage of fuzz is only one of the several factors influenc-
ing total seed weight among varieties.

Seed from 1942 contained less fuzz than that produced in 1943,
with the difference between means barely gignificant, while the
average Tuzz content of carly picked seed was greater than that
for the late crop to a highly significant degree. As with seed in-
dices, the interactions among all four experimental fuctors were
without significance on the 2-year basis, indicating relative inde-
pendence among these sources of variance with respect to change
in pereentage of fuxz,

KERNELS

The mature embryo, or kernel, of cottonseed contains nearly all
the oil and nitrogen stored in the entire seed. It follows that any
significant variation in the proportionate quantity of kernel in
seed allows for considerable variation in the ehemical content ex-
pressed as a proportion of the seed. Two varieties of cotton having
cqual pereentages of oil in kernels will differ as to seed content of
oil if the proportion of kernels in seed is different, In this study
the variability is meusured on & basis of percentage of kernels in
the fuzzy cottonsced so that variations in percentage of fuzz will
be included in, and will have an influence on, the extent of varia-
tion in percentage of kernels in seed,

The four sources of variance in this experiment — varieties,
treatments, pickings, and years — were each associated with
highly significant variations in kernel content of seed. The com-
parative inhevent capacities of the four varieties measured on a
Z-year average {table 14, Appendix) were consistent as to rank
throughout the alterations induced by treatment, time of pieking,
and vear. Within the later vear, however, the rank of varieties
were significantly dependent on time of picking. Station $ had
the highesi average kernel content, Station € and Coker 4 in 1-4
were found intermediate, with Station 21 the lowest,

Under the average conditions of this study, the increases in
rate of potash supply frem 20 to 40, and then from 49 to 80 pounds
per acre eich caused significant increases in %ernel content of
seed. This effect of treatment was not limited by any of the other
pooled sources of change, but in 1943 the benefit was signifieantly
less in seed from the first picking than in seed froem the second.
The kernel content of seed was significantly higher in 1942 than
in 1943 and higher for the late-picked crop, and there was a sig-
nificant difference in response to time of picking within the dif-
forent yoars.
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CIHIEMICAL CONTENT OF KERNELS
.

The accumulation of oil in the embrye of cottonseed has been
shown to be guite slow for about 20 days after flowering, the larg-
est quantity of ei! being deposited within the succeeding 3 weeks
of boll maturation (12, 80, 32, ¥6). Cerlain changes, however,
may occur in later maturation that influence final percentage
accumaulation of eil. Any appreciable effect that a fertilizer appli-
cation might have on the quantitative deposition of oil in the
embryo would be either ‘n conditioning the flow of metabolites to
the kernel or in regulating the quantitative as well as the qualita.
tive gynthesis of the storage reserves.

The four varieties of cotton tested showed highly significant
differences in capacities for aceumulation of oil expressed as a
percentage of the kernel. The varieties fell into two groups with
respect to oil content of kernel (tabie 15, Appendix), with Station
21 and Coker 4 in 1-4 composing the higher group; this grouping
wag significantly unalfered by the other experimental variations.
Under these experimental conditions the increase in rate of potash
fortilization has induced a highly significant inerease in oil con-
tent of kernels, the comparative inecrease being unlimited by
straing, pickings, or years. The average oil content of kernels was
higher in 1948 than in 1942, and the early-picked seed was higher
in oil content of kernels than the later top erop, although this
difference between picking dates was negligible in 1943.

PROTEIN

The four varieties of eotton used in this study had average ea-
pacities for the accumulation of protein in the kernel that varied
inversely in relation to the capacity for accumulation of oil, Sta-
tion 21 and Coker 4 in 1-4 formed = significantly low group, Sta-
tion 8 being significantly higher than these two and lower than
Siation C in this respect {table 16, Appendix). This rank was not
significantly altered by effects of treatments, number of years of
growth, or of time of picking. An average decrease in protein
content of kernels with inerease in potash was alse highly signifi-
cant. Although the proportionate effects of the two increments
of potash differed slightiy ay to varieties, this difference was not
significant.

Experimental averages for differences between years and dif-
ferences between pickings were both highly significant, but the
higher average protein content for the second picking was largely
attributable to the difference obtained within 1942, the year with
the iowest avernge for protein accumulation in the kernel

it should be noted here that while the influence on protein con-
tent was inversely related to influence on oil as affected by varie-
ties, by treatments, and by pickings, it is positively associated with
change in oil content as influenced by years, and both ¢il and pro-
tein content were significantly higher in kernels of the seed grown
in 1943 than in that grown the previous year.

TOTYL, BEXEUVE GCAPAITY

It is indicated here and has been pointed out betore (28) that
there s a tendency for an induced increase in oil or protein con-
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tent of geed to result in an associated decrease in protein or oil
content, respectively. Since this inverse or compensatory relation-
ship is one conditioned by the stresses on synthesis and lransloca-
tion during growth and maturation of the seed and since the
kernel is the loeus of this activity and storage (rather than the
seed coat and its epidermal hairs), then the measurement of this
funectional relationship is most valid on a percencage-within-the-
kernel basis. If the percentage of oil is added to the percentage
of pretein in kernels, the sum can be considered the total reserve
capacity of the kernel for content of these storage produets.

The average quantities of oil and protein are rather similar, and
the range in variation of one component is quite likely to be similar
to the range in variation of the other reserve component, Bxami-
nation of variahility in this sum or capacity enables an experi-
menter to determine whether the variations in both fractions are
compensatory, additive, or subtractive, and to ret a betfer under-
standing of variation in reserve accumulations in the kernel.

It has been shown that oil and nitrogen accumulate in the em-
bryo of cottonseed in an inverse association in response to differ-
ences among varietieg and to those differences induced by freat-
ments. Examination of the results in terms of kernel capacity
showed (table 17, Appendix) that the associated variation of oil
and nitrogen in response to treatment was not only inverse but
also additive to a highly significant depgree. The inverse variation
among the varieties, howeves, was strictly compensatory, since
there were no significant differences as to kernel capacity among
the four cottons. The variations in oil and in nitrogen coutent of
kernels associated with picking dates were also inverse, and here
again the significance of the difference in reserve capacity indi-
cated an additive rather than exact compensatory variation. The
pil and nitrogen in kernels were both found higher in seed from
1943, o that the highly significant difference in capacity between
years was expected.

Varviation in kernel reserves is only partly represented unless
the association of the two contributors, percentage of oil and per-
centage of protein, is shown ag the ratio of oil to protein. With
respect to the effects of increase in potash supply it was ghserved
(fig. 1) that the oil was elaborated to a greater extent than pro-
tein in all varieties. Reserve capacity of the kernels was also
raised by the first increment of potash increase (20 to 40 pounds)
in all varieties, but Coker 4 in 1-4 was the only variety observed
to have Dbenefited in both ratio and capacity from the extra 40
pounds of peotash applied (40 to 80 pounds). This indicates that
there is a distinet biochemical specificity among cotton genotypes
in relation lo environmental stress. Similar evidence of specificity
iz ohserved in the lowering of the reserve eapacity of Station C,
while the capacity of the other varieties was inereased from first
to zecond picking (table 17, Appendix) and the ratio of oil to
protein in all four varieties was proportionately lowered from the
first to the second picking. The reverse is true with respect to
average influence of vears. Capacity of kernels {table 17, Appen-
dix) was higher proportionately for all varieties in the second
vear, whereas ratio was lower in 1943 than in 1942 in the kernels
of all varieties other than Station C {fig. 1).
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RATIO OF HL T PROTEIN IN KERNELS

| 1
20 40 BO  EAALY LATE 1932
POTASH (POUNDS PER ACRE) FICKING YEAR

LEGEHD COKER afN|[=4 , STATION 2} w=— —— | STATION €C- ==+, STATION %
Freune 1.—Ratio of oil to protein (percentage of oil divided by percentage of

protein) in kernels of four varieties of cotton, as influenced by rate of
potash supply, time of picking, and year.

CIIEMICAL CONTENT OF FUZLY SEED

CHIL

The oil content of fuzzy cottonseed is functionally a composite
value, being a summation of the oil in the hulls added to that in
the kernel, the total oil being reapportioned as of the total weight
of the seed. The oil content of hulls can be considered as compara-
tively negligible, so that variations in oil content of kernels are
readjusted primarily by the proportion of kernel when caleulated
to the basis of oil content of seed. Where experimentation induces
comparatively high kernel content of seed as well as high oil con-
tent of kernels, the oil content of seed will be raised to an even
greater degree,

In these studies the most marked increase in oil content was
associated with potash fertilization. Both the second and third
increments of potash have resulted in highly significant increases
in oil content of seed, and these two average increments of in-
crease were essentially identical, being 1.26 and 1.25 percent of oil
in seed (table 18, Appendix). The second increment then produced
only half the per-pound (of potash) increase shown for the fiest.
Treatments accounted for the greater part of the total experi-
mental variance in respect to oil content of seed, but, despite this
influence of treatments, the consistency of differences among
varieties was of sufficient magnitude to be highly significant. Sta-
tion C was significantly lower than any other variety. Coker 4 in
1-4 attained top rank, with Station 21, then Station 8, following,
but there was no significance or differences among these last three
with respect to oil content of fuzzy cottonseed.

The average oil content of cottonseed produced in 1943 was not
significantly different from that produced in 1942. Similarly, the
difference between seed picked on the two dates was not of sig-
nifcance when measured as a 2.year average. Although the main
cffect of time of seced maturity was insignificant, the effect of
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treatments was significautly limited by time of harvest and with-
in the 1943 seed the rank of varieties was significantly affected
by the time at which seed were picked. It should be noted that in
this study no attempt was made to determine whether position
of bolls on the cotion plant (bottom v. top crop) or time of pick-
ing (early v. late harvest) was the main cause of variation at-
tributed here to pickings. Both causes may be influential, but the
late-picked bottom, and early-picked top bolls were not segregated,
and there is, therafore, no basis for measuring the degree to which
picking time per se was responsible for variability in seed-prod-
uct measurements.
PFROTEIN

The protein content of fuzzy cottonseed is also a composite value
dependent on a summation of the two products-—protein in kernels
and kernels in seed. Tables 14 to 16, Appendix, show that treat-
menta effected an inverse association with respect to the variation
in these two partial composition faetors, since an increase in pot-
ash occasioned increased kernel content of seed and decreased
protein content of kernels. The protein content of seed, being a
composite value, might then show only negligible variations result-
ing from treatment. The study showed that thiz was the case,

The combined effects of the two partial composition factors——
protein in kernels and kernels in seed—among varieties have re-
sulted in differences in protein content of seed of high significance,
Coker 4 in 1-4 and Station 21 were found to form a low group,
Station C and Station S being significantly higher with equal ex-
perimental averages. This ranking follows more closely that for
protein content of kernels {table 16, Appendix) than for kernel
content of seed (table 14, Appendix). The significance of the dif-
ference in protein content of seed between pickings, it is con-
cluded, is a build-up, resulting from a positively associated varia-
tion of the partial composition factors. Protein in kernels and
percentage of kernels in seed were both higher for the later
picked crop. Similarty, the high protein content of seed found in
1943 was the result of a positively associated difference in protein
in kernels as well as kernels in seed.

TOTAE RESERVE CAPACITY

The combined percentages of protein and oil in cottonseed have
been utilized to determine changes in cottonseed capacity as their
percentages were combined to measure variations in kernel ca-
pacity for reserves. These were actually calculated by adding the
percentage of oil to the percentage of protein in seed. From the
practical viewpoint this can be considered as a product of the per-
centages of kernels in seed and the kernel capacity for storage
reserves. On this basis it is seen that seed capacity would be high
where the percentage of kernels in seed and the kernel capacity
were both high. With only one of the values high and the other
low, the seed capacity would be only average. Where. percentage
of kernels and kernel capacity were both low the composite value,
seed capacity, would be found low,

Thus it was found that the increased kernel capacity associated
with increase in potash supply showed even greater differences
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when this capacity was computed on a seed-content basis (see
table 22), The increase from 20 to 80 pounds of potash per acre
waus associated with a 4.45 percent increase in.reserves when
measured as kernel capacity and a 6.4 percent increase in reserves’
when measured on a seed-capacity basis. The variations in kernel-
to-hull ratio in the seed also caused significant differences in seed
capacities among the four varieties where none were significantly
different from the others on a kernel basis of measurement. As
with treatments, the differences in kernel capacity and kernel-to-
hull ratio were both in favor of the late picking. The percentages
of kernels in seed was lower in 1942 than in 1943 so that total
reserve capacity of seed is but little higher in 1943, despite the
greater accumulations of reserves in the kernel for that year
{table 19, Appendix).

COTTONSEEDR CIADE

0Of the foregoing measurements of the cottonseed the only
values that actually entered into the calculation for grade {(gquan-
tity index) were the pereentages of oil in seec and the percentages
of protein (actually used in the ealculafbion as percentage of am-
monia) in seed. Each of the other five measturements may con-
tribule in some manner to the variation in grade buf only as it
influences the chemical content when expressed as a percentage
in seed basis. From u physioclogical viewpoint, these percentages
in seed are dependent upon the fractional variation in the strue-
tural parts of the seed. While the comparative commercial value
per ton of seed is only determinuble by grade, the measurement
of influences upon biclogical activity and relationships is more
logically calibrated in terms of chemical content of the kernel and
the proportionsg of kernel, hull, and lint produced by the seed.

The experimental average grade of 94.0 points obtained in this
study was considerably lower than the basis grade {100 points)
for cottonseed (table 20}. Basis grade for all four varieties was
exceeded only in 1943, where the top crop was picked from the
plots receiving 80 pounds of potash per acre. The lowest average
for the four varieties of 84.0 points was found where seed were
picked late in 1942 from the plots receiving 20 pounds of potash
per acre. This gave a 17.1 point range in average varietal per-
formance as influenced by the other experimental sources, while
the average difference among varieties was 3.4 points. Only one
variety, Station (', with an averapge grade of 91.6 points, was sig-
nificantly different from the remaining three vavieties that aver-
aged from 94.5 to 95.0 points.

The main effect on grade of treatments (table 20, Appendix)
was of very high significance, with an approximate 5-point in-
crease for each increment of potash supply. The first increment,
20 pounds (increase from 20 to 40 pounds), gave twice the benefit
in grade point increase, since it was only half the rate of increase
in supply furnished by the second increment, 40 pounds (40 to 80
pounds).

There was a smail but statistieally significant increase of 2.4
points in grade value of sced from the 1942 {o the 1943 crop year
and an even smaller mean difference of 1.0 point in grade in favor
of the second picking, but this 1.0 point grade difference was nof
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significant. The time of picking had no influence on the 2-year
averages for grade as influenced by variety or by year, but within
the 1942 crop it was shown that treatments were significantly less
effective in increasing grade in seed from the early picking than
seed from the late picking. This relationship is one of the marked
benefits of potash fertilization. Where potash supply was low, at
20 pounds per acre, the later picked seed suffered, but when the
potash supply—40 or 80 pounds per acre—was adequate for matu-
ration of seed over the entire plant, then the later picked seed
gained in grade over the early seed. This interrelationship is alsc
evident in the 1943 season but to a less marked degree, so that
the 2-year results are nonsignificant.

Cottonseed grade and percentage seed capacity are each meas-
ures indicating adequacy of composition, but in this study their
trend of variability is rather dissimilar. Both measurements were
influenced primarily by the gquantities of oil and protein in the
geed, but while variation in each fraction eould produce an equi-
table change in total reserve capacity it was the variability in oil
content that accounted for about three-fourths of the change in
grade values. The capacity values give the measure of total vari-
ability that most accurately represents changes in the gross syn-
thesis and deposition of reserves in the cottonseed, while varia-
tion in grade represents the extent to which the accumulation of
these reserves influence the dollar value of prime quality cotton-
seed,

YIELD AND ACHE YALUE OF SEED

Seed cotton vields in this experiment were reported by Turner
(42) to have been significantly increased in 1942 and again in
1943 with bhoth the second and the third applications of potash
{table 19). Station S produced significantly less seed cotton than
the other three varieties in either of these 2 years. Data on yields
of seed cotton at different pickings were not presented by Turner
(42). A segregation for this source of variance with respect to
acre yields is not presented here with respect to either yields of
geed per acre or acre value of seed.

Yields of seed along with grade and acre value of seed are
shown in tables 19 to 21, Appendix. In comparing the effects of
potash on the change in the three commercial measurements—
yield, grade, and acre value—of the four varieties, it is noted that
vield rather than grade was of major influence in determining
acre value of cottonseed. These results were from 2-year averages,
but it was found that average vields for varieties differed little
hetween years, only & 31-pound higher average yield of seed being
obtained in 1942 than in 1943.

The value of seed per acre in this study was calculated on the
assumption that the seed would be sold on a grade-point basis.
The support price of the 1944-45 season ($56 per ton) has been
used arbitrarily so that each point over or under the basis grade
(100 points) will raise or lower the price per ton of seed to the
extent of 17100 X $56.00 or $0.56. This amount coincides with
that accompanying a variation of 20 pounds, or 1/100 of a ton, of
seed at basis grade ($56.00 > 20/2000 = §0.56).

Where experimentation has induced both a raise in point grade
and an increase in yield of seed, the acre value will be increased
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even more markedly. It was observed that increase in potash
application resulted in both an increased grade value (fable 20,
Appendix) and an increased yield for all varieties, so that the
average incvease in acre valus of $6.98 associated with an increase
of 60 pounds of potash per acre was expected (table 21, Ap-
pewdix).

It iy interesting to segregafe the contribution to this increase
in acre value as it is distributed between grade and yield. At the
experimental mean (94 points), the additional 201 pounds of seed
gained by fertilization were valued at $5.29 while the rise of 11
boints in grade associated with treatment increased the value of
the experimental mean of 593 pounds of seed fo $1.75. The total
increase in value assessed by partial computation equaled $7.04.
This value was almost identical with the diiference in mean based
on the combined ealculations, or $6.98,

The value per acre of the seed in 1942 was oniy $0.37 higher
than that produced in 1943, the similarity being accounted for by
the inverse relationship for differences in yield and differences in
grade as influenced by years,

The varieties used in this study were shown to differ in average
acre value of seed, Coker 4 in 1-4 and Station 21 heading the list
at a $16.76 average {or each, while Station § gave the least seed
vidue per acre ($13.62). Station C was distinctly higher in acre
value of sced than Station $ and distinetly lower than Station 21
and Coker 4 in 1-—4. These differences in acre value of seed among
varieties were not all associated with proportionate differences in
grade and yield of seed. Station 8, for example, produced seed of
the highest grade among these vavieties, but was lowest in acre
value because of its very low production of seed. Station 21, how-
ever, was neatr the top in grade and highest in yield of seed, and
it was one of the two at the top of the list in acre value of seed.
Furthermore, the increase in acre value obtained by potash fertili-
zation with Statien 21 was significantly greater than that for the
ofther varieties.

The rosults in regard to zere values of seed demonstrate rather
clearly that an increase in value of seed per fon e¢an be nullified
quickly by a reverse shift in yield of seed per acve, just as a better
valge of seed per acre can be nuilified by lower value of lint per
acre. Al these things must be considered, but where lint values
and seed vields per acre are comparable it is evident that varietal
solection and adequate fertilization can be of monetary sigmifi-
Ca e,

iscrssioy axp CoNCLUSIONS

The results of the studies on the rate of potash fertilization are
in close agreement with those obtained by O'Kelly and others {(28)
and to some degree with those obtained by White (43). The
conclusions drawn in the reporis by Garner and others (14), by
tlieger (15}, and by Seale (86) appear to indicate that potash fer-
titization has no influence on the variability of oil and other cotton-
seed products. These points of disagreement, it is felt, are related
more ciosely to differences in experimental conditions than to any
actunl difforences in principle with respect to the adequacy of
potush in the comparative elaboration of cottonseed reserves. The
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study reported here, that by O’Kelly and others (28), and that by
White (45) to a lesser degree, were all conducted where potash
was inadequate, This, as suggested by O'Kelly and his associates,
is best determined by the significance of any increase in crop
production with added potash. The experiments of Seale (38)
and Gieger (15) showed negligible change in yields of seed with
the addition of potash to the sod.’ Garner and his associates {(14)
reported minimum variations in seed production and capacity with
increase in potash level, but if their data are classified with re-
spect to increase in potash level the resulés are somewhat similar
to those obtained in this experiment. That part of their data per-
taining to potash is given in table 2. This table shows the means
for potash levels anc the results of the calculation of oil content
from a basis of percentage in the kernel te a basis of percentage
in the delinted seed.

TABLE 2.—Results of tests with rotton at Manning, 8. C., to deter-
mine the influence of fertilizers on the oil content of the seed !

IMaié Tood elements Vield . :
npplicd poer aere Wi s . o .
Piat t of soeil ¥ (‘F‘M Kemsels (31 ¢ il
~7iE T sotion  han in in | in
Nuo. . Phos- per ' seed?  kernels. seud?
Nitru- s b :
phorie Potash © aere '
neid i

see]
gon

Pownds Pounds Pawnds Founds leams Prercent Pereent | Pereent
! ] f Al0 1203, 328 0 3460 17.69
S a0 20 1070 130.0 ol 1 3VA48, 20053
(3 Qi 26 B8O 0.0 0 550 0 33.85 % 18.48

Mean for 20
praindx of . : : !
jrertanby ! . o 975 1300, 55.05  35.66 1 19.51

SO0 40 1,265 1350 55T . 28.07 | 2108
0] -HY L-Hg 1395 56,0 . 3640 | 2040
Mean fir H)
pouneds of
poliash ? 1,335 137.0 FER

9060 LIE0 130 ALY
90 60 1326 137.0 560 3078 2047

Mo o 66
pouils of
pntasi 12Ky 13505 aa.b 0 37.82 0 20.70

T Reprodureid in pust fram tabie 12, p. 246, by (aener, Allard, and Foubert (141,
Resubts ure avernges of doplicate plots, except for the eontral series, which PERreSeRLs
averuges for 16 plots,

! Caiculnted; the percensage of hulls bad been given in the original table,

{Calentated ) assnmiog 0.5 poreent ol i halls,

P Means were aot preseoted by {aener o1 al,

* This must be determined in Seale’s presentation from a comparison of
pereentages ol oil with gallons per acre, since ne yields of seed or seed
eotion were presontod,
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These data, when recombined to show the mean variation asso-
ciated with change in level of potash supply, present trends com-
parable to those obtained in the present study. Omission »f the
first increment, or reduction from 60 to 40 pounds of potash, has
had less eftect than omission of the second increment, from 40 to
20 pounds, on reduction in yield, seed weight, percentage of ker-
nels, and oil content of kernels or seed. With respect to their ex-
perimental area and the additions of nityvogen and phosphoric acid
il is seen that the deficiency 1n potash was nearly all corrvected by
an application of only 40 pounds per acre.

Garner's results were presented on a delinted-seed basis. The
results presented by White (45) were on a fuzzy-seed basis, but
show similar effcets, although of lesser magnitude. The experi-
mental aren utilized by White was apparently even less deficient
in potash with respect to additive and residual availability of the
olher clements of nutrient supply. Except in the case of yield,
eission of one-half the normal potash in the.fertilizer in White's
study rvesulled in a slight increase (in seed weight, percentage of
kernels, and pereentage of oil content), but omission of potush
from the fertilizer caused a slight but similar lowering on all four
measurements.

"The studies by Gieger (15) on highly fertile delta soils showed
only a slight trend toward inerease in yield of seed, a very slight
fnercase in oil content, and a slightly lower nitrogen content as
potash was increased. These changes were quite negligible and
were not of statistical significance. Seale’s studies (22) with sea-
island cotton showed much the same trend in results as those
presented by Gieger (#5). Beale's experimental avea apparently
contained an optimum quantity of available potash in respect to
the uther elements of nutrient supply and to the vaviation in seed
production and composition.

(Y Kelly and associates (.28, p. 8) stated: “The use of potash in
the fertilizer mixtwre inereases the oil content of cotton seed
whoere its use also inereases significantly the yield of seed cotton.”
This statement is not at variance with the results of other investi-
wutors that are discussed here, 1t would appear, hewever, that the
statemoent should include a reference to the tendency for such
potash applications to cause increased seed weight, increased seed
capacity tfor both oil and protein, and increased percentages of
kernel as well as inereased oil content of seed, but only where a
significant increase in crap production indicates that the residual
supply of available polassium, before treatment of the soil, was
inadequate.
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INFLUENCE OF VARIATION IN RATIO OF FERTILIZATION
WITH NITROGEN, PHOSPHORUS, AND POTASSIUM

By W, H, Tiane, J, J, SHiNNER, and R, P. BLEpsor
ExestimeENtal PrLaN adno Proceprie

This experiment was inaugurated in 1922 at Experiment, Ga.,
to study the effect of different fertilizer ratios on Cecil sandy clay
loam on 8 c¢rops: Cotton, corn, and wheat. Crops were grown in
rotation, and each crop was grown each vear, 3 tiers, or sets, of
plots being used, The measurements presented in this bulletin rep-
resent production and compesition values for the eottonseed grown
during 3 consecutive years, 1941--43, allowing for measurement
of cottonseed once from each of the 3 separate plots used in the
rotation scheme. The “triangle system” of fertilizer experimenta-
tion (34) was used for 21 different ratios ** of complete and in-
complete combinations of nitrogen, phosphoric acid, and potash,
all of the 15-percent plant food being applied at the rate of 500
pounds per acre, This system allows for 6 different levels—0, 3, 6,
9, 12, and 15 percent—of each clement to be entered into the 21
different combinations composing the triangle, The triangle dia-
gram on which these ratios are based is shewn in figure 2, Each
of the apices represent 100 percent of a single element, the sides
represent varying combinations of 2 components, and the 6 central
combinakions represent the eomplete fertilizers.

The nitrogen in the fertilizers was composed of one-third each
of nitrate of soda, ammonium sulfate, and cottonseed meal.
Potash was frem either muriate or sulfate, and phosphorie acid
from superphosphates {acid phosphate). Two series of each tier
of plots were grown each year, one limed and one unlimed. Other-
wise there were no true replicate plots, except for the unfertilized
vheck plets that were friplicated.'* The Empire variety of cotton
was grown in 1941, and Stoneville 2B in 1942 and 1943, This makes
comparisen among all 3 years subject to some confusion with
eifects of variety. Empire is closely related to Stoneville 2B with
reference to composition of the seed, however, so that any large
differences in seed composition occurring between average results
of 1941 and those of 1342 or 1943 shouid not be considered as
associated entirely with variety. The seed cotton was ginned and
the cottonsced stored under uniform conditions. Samples of about
one-cighth to one-fourth pound were submitted for cottonseed
product analysis.

1t Analyses used in this bulletin are stated in the order ammonia, phos-
phorie acid, and potash. Although they were listed in the previous bulletin
by Bledsee and Skinner {8) in the order phosphoric acid, ammonia, and
potash, the apices of the triungle figures have the same elements in the same
positions in both this and the previous bulletin, allowing visual superimposing
af diagrrams for compavrison of results.

2 Triplicate check plots were included in the plan, and yield data were
taken from each. Hpwever, only duplicate samples of seed were availnhle
from the year 1941,
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In the absence of measurements of gin turn-out, lint was
assumed to be 35 percent and the production of seed per acre was
® caleulated as 65 percent of the seed cotton yields.

(Po0g)
o-15-0

\

o-z2-3 3~12-~0

| VAVAN
VAVAVAN
VAVAVAVAN
EEVAVAVAVAVA

{KEO) G-0-15 3-0-12 12-0=3 =———a |5-0-0 (N ],

FIGURE 2.~~Trinhgle, giving the 21 fertilizer ratios of 15-percent plant food
applied at the rate of 500 pounds per acre. Components are expressed in
the order: N, PuO, K:O.

Variance analyses of the data are based on a consideration of
the effects of series and of years being assigned as replications in
soil type and time. Actually 6 different series of plots are utilized
in the 3-year study, each series within each year being on different
blocks or tiers. Effects of years, of series, and of series within
years are fully confounded with tiers (blocks of soil) and can be
so considered in the analyses. The analyses (40) for 22 treatments

- (21 ratios of N~P-K and the mean of 3 check plots) by 6 replica-
tions are found in table 25, Appendix, with differences required for
significance between treatment means included as footnotes in
tables 26 to 36, Appendix. Because the effects associated with the
period of the experiment and with liming are thoroughly con-
founded with blocks, no attempt was made to present or discuss
@ these two soutces of variance or any associated variation in seed
production or ecompeosition.

The triangular system of fertilization is rather difficult to inter-
pret, unless results are entered into the proper position in the
composition triangle where trends can be seen and the relative
cffect of changes in ratio more exactly visualized. The mean values
for treatments and checks are entered into the triangle figures
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3 to 15. Other supporting data will be found in tables 25 to 36,
Appendix.
ExresiMentaL RESULTS
FRODUCTION AND MORPHOLOGICAL COMPUSETION

The yield of cottonseed iy usually presented in ferms of net
pounds of seed per acre, In this study the variations in yield have
also been examined in terms of changes in the two contributing
measurements: The unit weight of seed and the number of seed
produced per acre. The yields have been examined further in
relation to the contributions to change in weight that accrue
through both the percentape and the per-sced weight variation of
the three morphological parts of the seed—the fuzz, the delinted
hull, and the kernel.

The aversge yield in terms both of pounds per acre (table 28,
Appendix) and of number of seed per acre (fig. 3) was greatest
in the plots wherein the total 15 parts of plant food was dis-

C-15-0

0I7

/\/\/\/

5647 I IEIO

/\/\/\/\/\

_0_
7?2 | IGG }465 1345 !463 1,196
AVERAGE FOR CHEGK PLOTS, 806 EXPERIMENTAL AVERAGE,!,910

Froere 3.-=Number of seeil {« LDOD} per nere, as influenced by ratio of
fertilizatinn,

tributed in the rvatic 6 1 6 : 3 for N, PO, and K., respectively.,
When variations in seed weight (fig, 4) and seed per acre are
exumined, it is Tound that nearly all the contribution to change
in pound yickls resulted from variation in number of seed. The
highest number of seed was lound in the 6-6-3 plets wherein
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yield pounds was highest, but unit weight of seed, although high
in 6-6--3 plots, was highest in 12-0-3 plots. The initiation of seed
is thus seen to be favered by a nearly equal supply of all three
fertilizer elements, whereas the optimum seed weight is attained
only when phosphate is omitted from the mixture and nitrate is
in excess of the potash supply.

O-i5-0
ar.s

0-6-9 3-6-6 6~6-3 9-6-0
/ioa,e |os\ 10 4.§ 94.0\
o-3-12 3-3-9 6-3-6 9~ 3-3 12-3-0

105.5 104.5 105.5 97.6

VAVAVAVAYA

~0- i2=-0-3 15=0-0
164.0 103.9 - 10758 106.9 1o, & 100.9
AVERAGE FOR CHECK PLOTS, 97.9 EXPERIMENTAL AVERAGE, 1009

Ficurs 4.—DMoisture-free weight {in grams) of 1,000 seed, as influenced by
rrtio of fertilization.

When the variations in partial composition of seed are examined
the weight of fuzz (fig. 5), delinted hull {(fg. 6), and kernel
(fig. 7) are each highest where phosphate was omitted from the
ratio. The high centers for kernel and hull weight were identical
with the high center for weight per seed in the 12-0-3 plots.
Development of grams of fuzz per seed, however, was highest
where the 6-0-9 mixture was applied. The fertilizer combinations
tending to increase weight of the seed are thus shown to have
induced a closely associated change in weight of each part of the
seed, the alterations in partial composition being similar to those
induced in total weight per seed,

When induced variations in fuzz, hull, and kernel are examined
as percentages of the fuzzy cottonseed (tables 27 and 28, Appen-
dix), it is found that while percentage of fuzz was highest in the
6--0-9 plots (where grams fuzz per seed was highest) the per-
centage of kernels in seed was highest in the plots given the




96 TECHNICAL BULLETIN 974, U. 8. DEPT. OF AGRICULTURE

complete fertilizer comkinsation (6-6-3) that was found most
adequate for high acre yield of cottonseed. It is evident that all
three elements are nceded for optimum increase in initiation of
seed and proportionate development of kernel, as compared with
unfertilized plots, but the heaviest seed and the greatest per-seed
production of each meorphological parc attained highest value

O-i5-0

10.2,
0-t2-3 3-12-C
i2.t i0.2

¢
|

- 2-6-6 663 9-6-0
3.9 13.0\ 12.1 . \
}—3-9 3 9-3-3 0

6-3-6 12 =3~
i2.3

\VAVAVAVA

[2-0-3 15-0-0

Oo-3-12

i2
o=-0-1%
4.3 4.2 i5.3 5.2 4.0 12,3

AVERAGE FOR CHECK PLOTS,i2.5 EXPERIMENTAL AVERAGE,IZ2.8

PiouRe b.—Weight (in grams) of fuzz on 1,000 cottonseed, as influenced by
vntio of fertilization,

where oniy nitrogen and potash were included in the mixture.
Fuzz differs from kernel and hull weights per seed in that potash
in slight excess of nitrogen favors fuzz, whereas the high nitrogen-
to-potash combinations favor development of seed with heavier
kernels and heavier hulls.

O, ANB PROTEIN CONTENT

The measurements of oil and protein as percentages in kernel
represent a basis for determining variation of proportionate de-
velopment of reserve chemicals in the storage tissue of the seed.
These measurements, presented as grams per seed, represent
variations in net accumulations per unit of reproduction. The
measurements based on proportion in the fuzzy seed are those
customarily used for calibration of variation in such studies and
are, in addition, those used directly to caleulate variation in acre
produetion values and cottonseed grade.
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a-15-¢
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0-12-3 3-12-C
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387 382 390 389 406 382

AVERAGE FOR GHEGK PLOTS,37.3 EXPERIMENTAL AVERAGE, 36,0

FiGure G—Weight (in grams) of delinted hulls from 1,000 cottonseed, as
influenced by eatio of fertilization.

The percentages of oil in kernels are shown in table 29, and
percentage of ammonia values in table 30, of the Appendix. These
two tables show that in general oil was increased and protein
decreased in the kernel as the level of potash supply was increased
in* the fertilizer mixture. The optimum for oil in kernels falls
where 3 percent phosphate was used with 12 percent of potash.
Protein was found eomparatively high in any O-percent potash
plots, but highest where 15-percent phosphate was used.

When these percentages in kernels are altered by conversion to
percentages in seed there is no change in the general! trends
(tables 31 and 32, Appendix). Potash was again the controlling
factor in the e‘iperlmeuts on effect of varying ratios of fertilization
on oil and protein content of seed. Highest oil percentage in geed
wag found in the 0-3-12 plots and highest protein toward the
100-percent phosphate apex along the 0-percent potash side of
the triangle. When values are shown on the basis of grams per
unit of rveproduction of seed the trends are again gimilar, but a
good many differences are seen with respect to the influence of
apecific fertilizer combinations, Grams of oil per 1,000 seed {fig. 8)

was found to be highest in the 0-83-12 plots, its increase or
decrease was controlied mostly by level of potash supply, and the
oil was also distinctly reduced in plots receiving no potash with
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0-15-0
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/

O-3-12

51.9 52.1 52.4 S52.8 /48.7
O-C-i% \3"0'{ 6~-0-9° 94-0-6 12-0-3 15=-0-0

510 51.5 52.9 §3.0 55.8 = s0.4

AVERAGE FOR CHEGCK PLOTS, 48,1 EXPERIMENTAL AVERAGE, 37.8

Fieure 7.—Grams of kernel in 1,000 cottonseed, as influenced by ratio of
fertilizativm,

phosphate in excess of nitrogen fertilization. A reasonably high
weight of oil per seed was found in plots receiving complete fer-
tilizers of nearly balanced ratios: 3:6:6,6:6:3, and 6 : 3 : 6,
Figure 9, which gives the variation in grams of protein per 1,600
seed, shows that weight of protein was highest in the plots given
the 12 : 0 : 3 ratio of fertilization, which ratio was most conducive
to highest weight of seed and highest per-seed weight of kernel
and of delinted hull. The level of potash supply is, nevertheless, a
controlling factor in the development of grams of protein per seed.
The general trend is toward a deerease in protein per seed as the
level of potash is increased in the fertilizer mixture,

ASSOCIATER VARIABILITY OF OIL ANB PROTEIN

The records on capacities of cotionseed for oil and protein in
this study reveal that total synthesis and deposition of seed
reserves weve favored by fertilizers conducive to the greatest
per-seed preduction as well as the greatest inerease in unit and
partial seed weights. When measured as percentages of oil and
protein in kernels the 6-6-3 and 12-0-3 mixture provided a
relatively high eapacity (table 33, Appendix).

When the measure is based on summation of percentage re-
serves in the fuzzy seed the same primary and secondary high
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0-15-0
13.78
0-12-3 3-12-0
20.15 13.89
0-9-6 3-9-3 6-9-0
23.4%5 19, 4¢ 13,52
0-6-9 9-6-0
23. 33 23 55 22 29 17.00
339
24 |5 23. 22 25 I? I'T
23 2? 22 36 Zi 90 2! 50 l8 35
AVERAGE FOR CHEGK PLOTS, 17,95 EXPERIMENTAL AVERAGE, 20.17

FIGURE 8.—Weight {in grams) of oil from 1,000 cottonsced, as influenced by
ratio of fe:txl:zat:on

centers are observed (table 34, Appendix). Measurement of this
capaclty in terms of grams per seed, rather than as percentages
in seed, indicates again the same eﬁ'ects of fertilizers, but the
12-0-3 plots formed the primary h:gh center and the 6—6—3 plots
formed the secondary high center in the triangle (fig. 10). Total
production of reserves, whether it is measured as percentage
deposition or per-seed weight, thus is seen to be influenced by the
fertilizers in a manner quite similar to production of the struetural
parts of the seed. _

It has long.been recognized that oil and protein elaboration in
cottonseed vary in inverse relation in responge to changes induced
by alterations in the environment. From the measures of oil and
protein content in this study this relationship is again demon-
strated, but it was necessary to calculate these ratios (iable 24,
Appendlx and figs. 11 and 12) before the exact influence of
fertilization on these changes could be determined. It was found
that within the kernel, the locus of storage, the major shift is in
response to increase in potash supply. The variation in ratio
depends to a secondary degree also upon level of both nitrogen and
phosphate supply. Tables 29 and 30, Appendix, show that at
O-percent potash supply an increase in nitrogen, as eompared to
rhosphate, increased the oil-to-protein ratio. But when potash
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wdg present in any concentration, an increase in nitrogen with
reduction in phosphate supply caused a decrease in the ratio
between these two seed reserves. Thus the study showed that the
elaboration and deposition of the lipides as compared fo the
nitrogenous reserves of the cottonseed depends definitely ‘on the
supply of all three fertilizer elements.
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Ficure 9.—Weight (in grams) of protein from 1,000 seed, us influenced by
ratio of fertilization,

MEASUREMENTS DETERMINING €ROP VALUES

Available pounds of oil per acre {fig. 13) was highest where the
fertilizer was most conducive to production of high oil content of
seed—in the plots given the 0 : 8 : 12 ratio. Available pounds of
cottonseed caks per acre {fig. 14) was highest in the plots receiving
the 6 : 6 : 3 ratio, and plots thus treated also tended fo show the
highest rate of seed initiation and acre yield of cottonseed. Tt is
not surprising to find that the available cake, representing about
one-half the seed weight, varied as the yield, but it is interesting
that, although available oil was highest in 0-3-12 plots, it was
also quite high in the 6-6-3 plots, which were most conducive to
highest acre yield of seed.
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0-1%-0
34.54
0-12-3 3-12-0
4].66 34.52
0-9-6 3-9-3 6-9-0
44.99 41,32 34.03
o-6-9 3-6-6 6-6-3 9-6-0
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41,23 41.66 4380 4429 46.24 42.51
AVERAGE FOR CHECK PLOTS, 39.82 EXPERIMENTAL AVERAGE, 41,62

FioUurRe 10.—Grams capacity for_oil plus protein in 1,000 seed, as influenced
hy ratio of fertilization,

An examination of table 35, Appendix, shows that oil content
of seed has had a predominant influence on variations in cotton-
seed grade, with those ratios conducive to high oil content
(0-8-12) also productive of high grade seed, When acre value of
seed iy computed, however, it is seen that the effects of these
fertilizers on yield have been greater than their effects on grade
in altering the combined measure, acre value of seed (fig. 15),
The high production plots (6-6-3) gave also the highest dollar
return per acre, so that this ratio of fertilization must be con-
sidered as the best combination for a cotton farmer to use on this
particular soil. Acre yield of seed is here the control in the deter-
mination of acre value of cottonseed.

DiscussioN

A summary of results from previous investigations was pre-
sented in the Review of Literature (p. 4). Studies in the
variatior in oil content of cottonseed, for example, show that
additions of nitrogenous fertilizers lower oil content in most
studies but raise oil content in the experiments reported by
White (45). Additions of phosphates and of potash may result
in increased oil, decreased oii, or may have no effect on the il
content; the result depends atrictly upon the experiment. It is
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felt that such deviations are to be expected where results are
reported from studies involving different soil types and, par-
ticularly, different residual supplies of nutritive elements in the
experimental areas. Such studies are actually more concerned
with the question of properly restoring or augmenting the natrient
supply in the soil to obtain a growth status most favorable to
reproduction in the plant rather than with the question of deter-
mining the accurate effect of inerease in any one element on
q]qantitative variation in only one product of cotton-plant metab-
olism.
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T16URE 11.—Ratio of oil ta protein, measured as percentages in kernels, as
influenced by ratie of fertilization.

In this study, for example, the addition of potash alone {0-0-15)
raised the oil content, phosphorus alone (0-15-0) lowered the oil
content, and nitrogen alone (15-0-0) showed little effect. It
should be borne in mind, however, that these are not the main
effects of varying the elements of the fertilizer supply but the
additive effects, in terms of the quantity and proportions of these
three compounds available prior to fertilization.

The problem is perhaps best viewed in terms of the adequacy
and the deficiency of fertilizer, and these factors, in turn, should
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PIGURE 12, —Ratio of oil to protein, measured zx percentages in seed (identical
\éwth ratio of grams oil to grams protein in seed), as’influenced by ratio of
ertilization.

be considered in terms of both optimum amount for production
and chemical composition. When this chemieal compesition was
considered as a sum of both oil and protein percentages, then the
optima were found identical in this study with the 6-6-3 applica-
tion. Omission of nitrogen, of phosphorus, or of potash resulted
in reduced production and reduced percentage reserve capacity.
The optimum weight of seed and of each compositional part was
obtained with the 0—phosphate mixtures of fertilizers-—at 12-0-3
(table 36), except for fuzz at 6-0-9 (table 27). Reduction in
nitrogen, in potash, or in both, as phosphate was added, caused
decreased weight of the whole seed and each of the parts. The
chemical composition would be affected similarly with the grams-

L] per-seed capacity receding through these same changes. Finally,
the fertilizer most adequate for oil-to-protein ratio was one with

: all Afteen fertilizer parts applied as potash. In this experiment
@ the increase in potash supply was the main controlling factor, At

any level of potash supply, however, decided effects were obtained
from phosphate-to-nitrogen applications. These ranged from a
distinctly greater need for nitrogen at 0-potash supply to a need
of high phosphate as the potash was increased in the fertilizer
mixture, in order to increase the oil-to-protein ratio.
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Freore 13.—Available oil {in pounds) per acre, as influenced by ratio of
fertilization,

The nature of measurements of the influence of fertilization on
production of cottonseed becomes of utmost importance. The
per-seed production of kernels, hulls, and fuzz and the grams of
oil and protein per seed are affected guite differently from the
perecentages of these various fractions in the fuzzy cottonseed.
Were these results presented entirely as percentages it weuld
indicate that one set of fertilizer adjustments was the most
adequate. On the basis of per-seed weights of the different com-
ponents, ether fertilizer combinations are found most adequate.

In the e¢nsideration of contributions te variation in yield,
increased weight of seed is of negligible influence in cenditioning
adequacy of seed production, since increased numbers of seed
account for much greater changes in connection with the applica-
tion of an N-P-K fertilizer, And finally, it shonld be emphasized
that even a large variation in grade of cottonseed may be offset
by only a small variation in acre yield of seed resulting from
fertilization.
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Figurg 1d.—Available cottonseed eake (8-pereent ammonin cenlent), a
influenced by ratio of fertilization.
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Freure 15-—Value per acre of cottonseed as influenced by ratio of fertilization.
Culculnted nt 356 per ton for basis grade sced (100 points),
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EFFECT OF FERTILIZATION ON SEED FROM BOLLS
OF KNOWN DEVELOPMENTAL HISTORY

By W, H, TrHarp and H. 3. Browx
ExreriMeNTsn Pran axo Proceovis

In 1943 & small tract of old, fairly uniform Qlivier silt loam soil
on the Perking Road Experiment Station Farm, near Baton Rouge,
Lz, was chosen lor cotton experiment 3. This seil was very low
in naturai fertility, especially in available phosphorus, a soil
analysis showing only 17 parts per miltion. It was known that this
lund had nobt had any fertilizer for 15 vears and had not been
farmed during the greater part ot that time. On the cut, 32 small
plots, each 4 by 8 feet, were marked off, leaving vacant plots on
the sides and at the ends.

Six inches of the topsoil was removed to a pile where it was
mixed thoroughiy. Then a layer of the subsoil a foot deep was
removed to a sepurafe pile and mixed by shoveling., After mixing,
the subsoil was put back on the plois and tamped down somewhat,
The topseil was likewise returned fo the plots. When the soil was
put back on the plots, it formed low beds. On April 1 the fertilizers
given in the list of freatments were put in small furrows along
each side of the plots, except the barn manure. This was spread
over the top of the bed and worked into the soil with hoes.

On April 26, Deltapine 6, a wilt-resistant, long-staple cotien,
was planted in hills 2 feet apart, four hills per plot. The plants
that emerged were thinned to two plants per hill. A perfeet stand
way maintained by transplanting a few plants while small. In
transplanting, care was fuken that the mass of seil about the
roots was not disturbed. Deltapine 6 has been propagated as a pure
line strain since 1934 and is very uniform.

Very similar methods of procedure were followed in 1944
except that a different cut of land was used, This was near the
first tract and was similar, but had less fertile soil. Each year, at
three different iimes during the blooming period, all the blooms
that opened on two successive davs were tagged and the tags
dated; the idea being to use for comparison only the bolls that
developed under the same weather conditions, Unfortumately in
1944 there was such a contrast between the plants of well-
fertilized and peorly fertilized plots that there was not so much
aoverlapping in bloom production as in 1943, This made it impos-
sible to get as many bolls of comparable age as desired from
plants on spil that had received the different treatments on the
sitime date.

Bolls from all four replicate plots at each picking of treatment
No. 7 in 1943 wore carried threough the analyviical procedure as
gingle-boll samples. The bolls from other treatments in 1943 wers
biended as to roplicates within picking dates, In 1944 there were
insuificient ssamples for analysis of &l treatments at a third pick-
g date, and af the first andd second pickings many individual
siemples were oo small for analysis, Where possible, the 1944
sumpleg from replicates 1 and 2 and these from replientes 3 and 4
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were blended Lo give two analytical samiples (A and B} within each
date for each treatment. In still other cases in 1944 no dated bolls
were available from some of the replicates. In these ingtances all
sampes available within a treatment on a picking date were
blended and split into laboratory subsamples A and B. There wery
not suflicient secd available from treatment No, 8 (either A or I3)
to give o reliable measure of sced composition for each picking
date in 1944,

Oil andl protein content were meastred on kernels thatl had been
separafed by hand-cutting, then oven-dried and greund in an
intermediate Wiley mill, using a 20-mesh sereen.

Percentages of fuzz were measuved on blends of all treatments
within cach picking date in 1943, The average, 9.82-percent fuzs
om seeil of 10-percent moisture countent, was utifized in caleulations
where corvection lor percentages of fuzz were necessitated. Seed
ol the 1944 ¢rop were delinted and measured For percentage of fuzz
prior Lo HL])dl"lLll‘Ig hulls from kernels, so Lhat corvections fov
weights of fuzz in this second year were applied by duplicate
samples within treatments, within dates,

Boll weights were obtained for multiple-boll samples at the time
of ginning and were reduced to weights of seed per boll by the
percentages ol seed determined at the time of ginning,

Single-boll samples from treatment No. 7 in 19434 were all
counted ax to numbers of sced. The average number and the range
in number of seed were caleulated Tor each replicate nlof within
cach picking date, Four bolls were then selected for analyses {rom
cach replicate within each date, so that the average and range in
number of seed were approximately that for all bolls submitied.
This allews for a determination of variation in seed-preduel
measnrements associnted with differences in number of sced per
boll within p]nt»: and picking dates,

In plot 23 {(replicate 3) 20 single-holl samples were available
at the second picking date in 1943, All were analyzed to provide
a measure of variabitity per boll within whal would othepwise
Le a single, blended sample of seed. Seed-produet measurements
nf single-boll samples were carvied out in the same manner as were
multiple-boll samples, except thatl protein in kernels was detoer-
mined on Lhe meal alfer the ofl had been extracted. The samples
were redried alter extraction and reweighed before being analyzed
for protein. Peveentages of protein were caleulated to a basis of
oil-contained n.wisture-free meal.

Vuriance analyses have been carried out in 8 steps. The data
in 1043 vepresented @ complete design for 3 pickings, hy 8
Lreatments, replicated 4 times—allowing for a straighttarward
analysis utilizing 96 observafions. In 1944 the omission of the
eighth treatment and the third picking and the necessity to pool
replicates (that is, to seleet 2 samples from a blend) reduced the
design to 7 treaiments by 2 picking dates by 2 veplicates—allowing
for only 28 observations, The analyses for both years combined
have been made on the mean responses of 7 treatments within
the st 2 picking dates, allowing Tor 23 pbhservations cach yvear.

Sinee picking dates mud vears must be vonsidered to a certain
rxtent as replications in Uime, the analyses have been partitioned
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to atlow for the appropriate and applicable subdivisions of error
variance, 1§ should be emphasized that partitioning has reduced
the degrees of freedom for testing pickings in 1944 and in the
combined analyses so that an unusually large variance ratio is
required for significance. It is felt, however, that £his partitioning
was necessary fo allow for testing treatment effects by only the
applicable error.

The detailed data from experiment 3 are seb forth in text tables
4 to 9, inclusive, and tables 37 to 45, Appendix, and the major
trends are iHustrated {n figures 16 to 21,

ExerpiameNTaL ReEscurs

The data from this experiment allow lor comparisons on many
different bases of measurement. The information is first presented
Mo the standpeing of differences in composition of muitiple-boll
sumples that are associated with experimental sources of vari-
ability. Results are next prescented as to composition per seed,
composition per boll, and the influence of number of seed per boll
on the composition per sced and per boll, The analyses of single-
boll samples of seed tacilitates presentation of Lhe extent of
variabilily within the usual muitiple-boll samples of cottonseed.

FRUVTING BEEIAVIOR

The eftect of fertilizer treatment on the compusition of cotton-
seed depends ultimately on the comparative growth status and
fruiting behavior of the plant. In this study these average
responses were pot found particularly disproportionate from one
season o the next, but specific effects of treatments on fruiting
periodicily were distinctly different in the 2 years. In 1944 the
period of nost vigorous fruiting for fertilizer treatments pro-
ducing only poor growth tended L0 come at a much kiter date than
lor the plants given fertilizers conducive to adequate growth.
Bolls tagged at the same time in 1944 represented havvest from
plants of increasing vigor with some treatments and others of
almost a senile condition with other treafments. Seme slight
tendeney in this direction was ohserved alsq in the first year
{19:43) ; effects were much more siviking in the second year.

The foregoing discussion refers to the agronomic results thut
are griven in detail elsewhere (5, 6, 7). This briel summary of
growth and fruiting behavior has been presented here because
the disproportionate response from fertilizer treatments from one
season or one pieking to the nexi could be reflected in the com-
position of cottonseed. The 2-year averages might, under these
conditions, represent a compromise rather than a trend with
respect to the comparative effects of these treatments on the
composition ef cottonseed. Certnin data rvelative to treatment
eifects on fruiting behavior in 1943 as compared to 1944 are sel
forth in table 3, and the rates of blooming in plants given treat-
ment NPIC are shown [or cach year in figure 16.

This summary shows the guantitative differences in fortilizer
effect in the 2 years. The periodicity of treatments within yoars is
not shown, but it will suflice to remember that the treatments
Lhat resulted in comparatively poor boll production were on plants
thal reached their peak of bloom production and sefling (reten-




TABLE 8.—Effect of different fertilizer treatments on percentage of boll retention of Deltapine 6 cotton at
Baton Rouge, La., 1943 and 1944

e e S e
Fertilizer 1943 : 1944

Treatment i . N ; » -
L i i L : ; Diseased
XNo. ‘ ] Seed ; Seed
Bolls L } . Bolls Boll and L
I picked | j cotton ! Blooms | picked sot defective | Sotton

Per |
peracre! ! ; bolls _: ber acre!

acre Constituent Blooms

H
I

]

Pounds i Number } Number Pounds i Number = Number | Percent | Percent | Pounds
0 11,108 567 ; 1,950 518 199 : 18.1 629
11,684 938 . 3,226 1,534 888 7. 3,199
. Nitrogen SRS R 613 X 2,108 334 123 36. 32. 377
Fhosphoric acid. ... . ¢ 733 . 2,444 689 : 7. 2,431
Potash : 663 . 2,280 : - 177 : 2
Nitrogen ‘ 699 6 0 2,404 )7 720 L
Phosphoric acid i

944 : 3,246 { 985

980 . 3,370
522 : 1,796

1 Yields are based on a count.of the number of bolls produced, esti- 2Tons.
mating 100 to a pound of seed cotton. The extra space around the plants 3 Extra water.
increased yields considerably. 4 Arid conditions.
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Fiune 16.—HRate of blooming in Deltapine 6 cotton, fertilized at the rate of
B0 pounds of nitrogen, 106 pounds of phosphorie acid, and 40 pounds of
potash, Baton Rouge, Ln,, 1943 und 1944,

tion) of bolls much later, particularly in the second year, than
treatments that resulted in good boll production.

COMPOSITION OF MULTIPLE-ROLL SAMPLES
MAORPHOLGICAL QOMPOSEIION OF SERD

When effects of fertilizer treatments are considered in terms of
any net benefit to partial morphological composition of the seed
(tables 37-39, Appendix), no consistent improvement through
treatment was found in the 2-year period of study, Certain treat-
ments within each year produced significant inereases in com-
positional measurements, but the 2-year averages showed no
increases of significant proportions. The weather was quite dif-
ferent in each of the 2 years and affected the results with some
of the fertilizer treatments in two distinct ways: 1 gave increases
in the first and decreases in the second year. _

Beed index, percentage of fuzz, and percentage of kernels in
fuzzy seed were increased very little by any treatment in either
year. Certain rveductions were noted, but the inconsistency of
resitlts between years was of such magnitude that the 2-year
average effects on morphological composition (seed index, per-
centage of fuzz, and percentage of kernels in seed) indicated a
need for further study on the exact treatments that should be
given at this loeation,

CHEMICAL COMPISITION OF KERNELS

Any treatment containing potash and treatments representing
increases in phosphorus without nitrogen tended to increase oil
content of kernels, while applications with nitrogen (N} alone
tended to lower percentage of oil content. The general resulis were
quite variable in magnitude each year and were not proportionate
from one harvesting date to the next., Perhaps the most consistent
cffect of fertilizer treatment was that shown by the lowered oil
content in plots where nitrogen and phosphorus with nitrogen
were added to the soil {table 40, Appendix). Conversely, the per-
centage of protein content of kernels was increased by treatments
containing nitrogen alone, but enly in the first year (1943) (table
41, Appendix).

.
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Since fertilization caused so little variation in either oil or
protein content and because of the usual compensatory variability
of the two fractions, the lack of significant treatment effects on
percentage of reserve capacity of kernels was to be expected
(table 42, Appendix). There is, however, a significant average
difference in kernel capacity between years because of the greater
average percentage content of both oil and protein in the kernels
of seed grown in 1944 as compared to those of seed grown in 1943
(table 42, Appendix).

The percentage of oil content decreased and the perceniage of
profein increased with the delay of the time of boll initiation. This
compensatory variability was not proportionate for the 2 years—
the percentage of total reserves increased in 1944, whereas they
decreased the previous year as the season advanced,

The ratio of ¢il to protein in the kernels (table 43, Appendix)
was lowered with lateness of boll initiation in both years, the
greater decrease occurring in the second year. The effects of
fertilizer treatments on this ratio were quite inconsistent from
one year to the next, as well as from one date of harvest to the
next (table 43, Appendix). The treatment with nitrogen (N)
alone favored protein elaboration, as did treatment NP, but treat-
ments K and P each tended to favor deposition of oil, rather than
protein, in the cottonseed kernel.

There is very little evidence, production effects excluded, that
the morphological and chemical composition of cottonseed bene-
fited frum any ot this series of fertilizer treatments. The highly
disproportionate effects of fertilizers between the 2 years, 1943
and 1944, might be found unusual were the study continued
scveral more years. It is apparent that an extension of the study
must be made before the exact fertilizer treatments necessary to
improve cottonseed production in this soil can be ascertained.

Although much of the published data relative to composition
of coltonseed has been presented on a percentage basis, the more
truly physiological measure of differences would be that of vari-
ation in composition expressed as grams per unit of seed repro-
duction. In order to furnish a basis for comparing variations in
sead composition on both scales, the results within 1944, the year
in which the more striking effects were apparent, are shown as
partial percentage composition of moisture-free fuzzy seed (fig.
17) and as grams of each seed product per 100 seed (fig. 18).
In these figures the term “fiber” is used in accordance with
established practices in biochemical laboratories, even though,
from a botanical point of view, there is no fiber in the kernel or
in the hull.

The graph (fig. 17) showing the percentage basis indicates—
as did the tabulated data and analyses—that fertilization has had
very little effect in altering the proportions of oil, protein, kernel,
hull, and fuzz in the seed. When the variations are considered in
terms of grams per 100 seed the changes in composition are seen
(fiz. 18} to have been of considerably greater magnitude than
those indicated on a percentage basis. The most important differ-
ence in method of measurement, iz that the fertilizer treatments
increasing seed weight increase also each compositional part of
sced when measured on the grams-per-seed basis. Even the oil and
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protein eontent that tended to vary inversely with fertilization
{(when measured as percentages in the kernel) now tend to vary in
a positively associated manner, both increasing or decreasing as
the seed weight increased or decreased by fertilizer treatment
(table 44, Appendix)},
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Fraure 17 —Partial percentape of composition of moisture-free, fuzzy cotton-
secd, as influeneed by terbilization, Deitapine € cotton, Baton Rouge, La.,
1944,
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FIiGURE 18, —Purtinl composition by weight (in grams) of 100 moisture-froe,
fuzzy eottonsced, as influenced by lertilization, Deltapine 8 cotton, Baton
Rowge, La., 1944,

CLHIANGUS IN COVTTONSEED GRADE

The manner in which changes in oil and protein content of seed,
resulting from fertilizer treatment, have brought about changes
in cottonseed grade is shown in table 44, Appendix. Seed grade is
highest with treatment K and the next highest with {reatment P
nt a point where oil and protein ave beth relatively high. Variation
in oil content nceounts for about three-fourths of the variation in
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grade, but the treatment with P brought about such a reduction
in protein content that grade for this treatment, although it pro-
duced a higher percentage of cil content of fuzzy seed, was lower
than with treatment K, In 1944 all treatments other than K and P
(treatments 4 and 5} lowered the percentage of oil content or the
percentage of protein content of seed to the extent that it tested
to be a grade lewer than that of seed from the check plots
(0-0-0). On a 2-year basis, however, seed from plots given com-
plete fertilizers, as well as those given treatments 4 and 5, had a
grade glightly higher than that of seed from check plots (table 44},

INFLUENCE 03N ACRE YIELD AN VALUE

Changes in cottonseed grade as influenced by fertilization are
shown in table 44 along with changes in yield of seed, in order
that the partial effect of each of these component variables may
be reiated to the variations in acre value of seed. It is obvious
that a large increase in grade can be easily offset by only
a small decrease in yield. In fact, the variations in yield of seed
associated with fertilization in the second year of this study are
of such magnitude that yield and acre value of seed have remained
almost entirely proportionate. One slight exception oceurs, Treat-
ment with NP, by lowering grade, so lowered the unit value of
seed that the acre value was less than for treatment P, whereas
the yield of seed was slightly higher for treatment NP than for
treatment P. With all other treatments the variations in yield and
acre values remained closely proportionate in 1944.

This series of environmental changes has three distinet and
separate sets of influence on the cottonseed: (1) On the percentage
composition of seed; (2) on the weights of seed and weights of
each sced product; and (8) on the number of units (seed) pro-
duced per plant or per acre of cotton. Combined influences of
these three sets of variations are shown in figure 19, whieh indi-
cates the pounds of each seed product,’ lint included, that were
produced by each treatment. The year 1944 is presented so that
the variations given in figures 17, 18, and 19 are all on a com-
parable basis.

The most striking point brought out in figure 19 is the fact that
percentage or grams-per-seed differences in eomposition (see
fics. 17 and 18) that are not proportionate with yield variations
have had negligible effect on altering the net pounds vield of each
product per acre, For example, treatment K was associated with

' The following assumptions have been vtilized in caleulating the values
for figure 1%: 10 percent moisture is assumed for both seed and lint. In the
seed fraction this moisture is shown and Iabeled as manufacturing loss
{manufacturing loss will average closer to 5 perecnt of the moisture con-
tained in weight of geed, but for comparison of treatments the proportionate
10 percent shown does net alter other relative results). Percentage of lint in
seed cotton was not measured by treatments in 1944, so the averape obtained
for Lhe ¢ntive study for 1943 (30.8 percent) wus utilized in caledlations for
1944, Available oil and available 8-percent NH. cake were calculated, fol-
lowing procedures stipulated in the Rules (26) of the National Cottonseed
Prolucts Association. While these data, given in figure 19, may not represent
the actual pounds of these prodocts available through commercial processing,
they are compurable from one treatment to the next and entirely within
limils of experimental deviation when dere yields are ealeulated from such
small experimental plots,
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relatively high percentages of oil, protein, and kernels in both
years, yet the production of available oil and cake is almost wholly
influenced by the low yield of seed cotton where the 0-0-4
fertilizer was applied.

This study of the specific effects of fertilizer treatments on
values of seed products makes clear that a complete fertilizer is
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I'1GURE 19.—Yiclds per acre of lint and of cottonseed products, as influenced
by fervtilization. Deltapine 6 cotton, Baton Rouge, Lu., 1944.

needed for this soil. The use of manure instead of nitrate gave
slightly better results in both years (table 44). The P and NP
tertilizers gave comparable increases in both years, but the addi-
tion of nitrogen to phosphorie acid caused a different reaction in
the 2-year period, lowering production in 1943 and raising it in
1944. In neither year was either potash or nitrogen fertilization
significantly effective until the availability of phosphate in the soil
had been reestablished.

The main assumptions regarding deficiencies for production
are similar for each of the 2 years, but plots receiving no phos-
phate suffered more severely in total and fractional production
in the second year, causing a high disproportionate effect of
fertilizers from one year to the next. It is particularly interesting
that the effects of variation in proportionate composition and com-
position in grams of seed are almost wholly lost where products -
per acre are used as the basis of comparison.

COMIMOSITION PEK KOLL AND PER SEED

Having obtained values for weight of seed, number of bolls, and
percentage composition of seed in 1943 it has been possible to
calculate both the per-boll and per-seed composition with respect
to variation in weight of kernels, oil, and protein for that year.
These data are presented as mean results associated with treat-
ment in 1943 (table 4). On the per-boll basis of measurement it
is found that the weight of seed, of kernels, and of oil is influenced
in a proportionate manner by these fertilizers; treatments tending
to raise one factor have a similar influence on other values.




TABLE 4 —Mean effects of treatment on the composition of bolls and cottonseed in a selfed line of Deltapine

‘Treatment |

No.

Acre rate of

fertilization ‘with—

6 cotton g? 0101 at Baton Rouge, La., 1 9.;3

s g R i i

Composition per boll

i

Composition per. seed

N

, P.0s

K0

Seed !

{ Kernels

!

Weight of-—

Oil

T
i

i Protein

i
Capacity

weight of
oil and
protein

k3

Weight of —

Kernels ‘ Oil

H

* Protein |

Cupacm
rwelght of |

e 01] and
protein j

Ratio: Grams
oil: grams

protein

8A (2W) 2,

8B (VW)‘ -

1 Pounds
0

50
50
0
0

50

220
50
50

Pounds
0
100
0

100
0
100
-100
100
100

Pounds
0

490
0
0

40
0

40

40

40

Numiber
26.5
26.7
28.4
279
27.0

- 28.7
28.7
28.3
25.3

|

Grams
1.29

Gram

0.410
464
.391
418
469
.382
.501
544
402

! Gram
1 0.534
P .068
.547
2550
.568
.533
.586
.659
531

Grams
0.944
1.032

032
2969
1.037
L9019
1.087
1,203
933

i

1.

Gram
0155

Gram !
0.0487
0528
0448
0495 ¢
0522, ¢
0434
0531 i
10586 |

.0138
0174

0175
0192

.0506 0159

0174
0162 §
0133 4

0213

0185
0205
0233
0210

Gram: 1
0.0202

{0198 ¢

0197 ¢
0210 ¢

¥
L Gram
i 0.0357
i 0387
; L0331
v .0359
i 0384
10318
i .0380
0425
0369

+ All measurements caleulated to a moisture-free basis,
2 Tons of manure.

3 Received twice the water falling on treatments 1 to

* Received one-half the water falling on treatments 1 to 7.
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Variations in weight of protein per boll are also Lairly propor-
tionate with changes in weight of other boll fractions. Variations
in reserve capacity (protein plus oit) zre similarly but net so
clogely associated. 1t is only the number of seed per boll that
deviates distinetly from the general pattern of variability, and no
dirveet or inverse correlative agsociation was found for variability
of numbers of seed per boll with weights of seed per boll o1 weights
of the geed products per boll.

When composition is measured on a basis of weight per seed
it is again noted that freatments tending to increase or to decrease
one compositional factor tend also Lo increase or decrease, respec-
tively, each of the other compositional factors, [f the differences
resulbing from use of a complete Fertilizer {as compared to nene)
are used as an example, it is evident that cach seed from complete
fertilizer plotd (freatment No. 2) has o heavier kevnel, containing
more oil and more profein than seed from the untreafed plots
{treatment No. 1}, In addition to having more oil and more protein
cach seed, as a vesult of using a complete fertilizer, has an in-
croased oil-to-protein ratio as a resulf of the treatment. Measured
en the basiy of grams partial composition, effects arve found to be
additive, and increases in any one compositional part seem pro-
portionate to increases in other parts of the seed. This proportion-
ate trend of variahility in seed composition was noted also where
composition s expressed in terms of grams of each product per
boll (table 4),

It is evident, with respect Lo the averagre effect of these treat-
ments in 1043, that the nunber of seed per boll had no signifieant
influence on the partial composition of seed,

COVMPONTION OF SINGLE-BOLL SAMPLES
BETWERN-SAMPLE S AMIARILITY

The numbers of seed per boll for all freatments but No. 7
(tabie 4} were caleulated from boll counts, seed weights, and yield
data, but actual measurements of composition were made from
composited (multiple-bell) samples. In 1942 all tagged bolls har-
vested from treatment MPK (No. 7) were ginned and then sub-
mitted for sced analysis ag single-boll samples and the number
of secd in cach of these samples was determined. From these
values Lhe range and average numbers of seed per boll were
determined for each plot at each date.

Bolls were then selected from those submitted in order to
approximate the range and the average number observed in each
of the four replicate plots of treatment MPK at cach of three
dutes. The numbers of secd per bol as found and as selected are
presented in table 5.

3y means of this seleclion it has been possible to study the
relation between number of seed per bell as influenced by plot
location {(blocks}, by dates of tagging and harvvesting, and by seed-
number groups. The differences found in average numbers of seel
per holl between plots and between dates must be considered as
associaled with these two specific sources of experimental vari-
ubility. On the olher hand, the differences among the four sced
aumber groups can be considered as that within what weuld
constitute the usual careluily seleeted muitiple-holl field sample,
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TABLE 5.—Number of seed per boll, as analyzed and as subniitied,
together with averages for series, picking dates, and plots. Study
of variability per boll within one treatment, Deltapine 6 gelfed-
tine cotton grown at Buton Rouge, La., 1248

Sved in bells chosen for Seed in all bolls
self-produet analysis submifted )

Picking * v e e v mamr e e am o oaeme et o e e e [?05}:’
date and . . ' sub- d
plot No. | Beries Runge mitte
s Mean - Aver- | {total)
- Comge
1 2 3 4 { Low - High |
1 irstpicking : Number Number Nwmber N umbee’ Number Nionder Number: N umber
] . -t 27 0 28 . 30 - 27257 24 ¢ ; 26.60

| B -2 26 - 27 30 ¢ MWIbH, ! 1 26.50
23.. R - A B R X1 § - . 27.87
M., .. ; B X R v £ O P33 [ VR0

Moean 21, 26,5 | 1O T S R OURI I TN |

Second
picking: | ;

5.. Lo 2% a4
1y : £ 31
3. ) ¢ - 35
28 ¢ 37

Menn . 262 285 8.3 2088

Third
pieking:
5 . . 38 300
n 2 2 . 7 37 3125
24 32 Co4l 37,53
s . - 1 I 37
Mean e 3.3

Averuges for
plots; :
5 a7 3.0 3075
304 32,7 2867
22,7 0 3643 309 .
0.0 357 29.92

-

0
23
28

L3 B3 b S

RS N3
[ SR

| Lo e
SHEN
D

[~
n
4
3]
A
=1

Average

1.1 T oae07 30.20 116

t ANl 20 complete bolls received Mrom the seeond picking, plot 23, were znalyzed to
nbinin x mensere of varinbility within o single plot at one dute of tagging and picking.
2 Crose reference means will not cheek Beceuse of this missing value,

o show the variations among the single bolls chosen for
analyses, only the weights of seed and seed content of eil have
becn presented, In table 6 the results of analysis are shown by
secd-number groups within picking dates, together with meuns
lor seod-number groups and the mean squares from the variance
analyses of each of six measuremenis: Number of seed per boll,
weight of seed per boll, weight of each seed, and oil content
expressed as grams per boll, grams per seed, and percentage in
kernels.
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As the number of seed per boll increases among the four seed-
number groups (selected as to number of seed per boll within each
havvest), the total weight of all seed within each boll and the
weight of oil per boll increases while the weight of cach seed and
the grams of oil in each seed decreases. When oil is measured on
u percentage-in-kernel basis no definite association with numbers
of seed in a boll is found. There were only small changes in the
measureg of variabilify beéween the seed harvested on first and
second dates. At the third harvest date, however, the number of
seed per bholl had increased markedly and was associated with
reduction in total weight of seed per boll, average weight of each
seed, and reduction in each of three measures of oil content.

A further meusure of the variability that might be associated
with number of seed per boll was possible through analysis of all
20 bolls available from the second picking, plot 23, treatment

TasLe 6.—Variation in compesition of single-boll samples of cot-
tonsced. Mean response within treatment number (1000 pounds
of 5=10=3) in Deltapine 6 selfed-line cotton as affected by pick-
ing and wumber of seed per boll, Buton Rouge, La., 1943

Exreiisenri, Data

Means by groups within dates

Picking &nd

weogping hy oumber ihl content
af seedd Sed Weipht  Weight
par bl per uf seedd  per 100
bolt jer hodi Hpeel flach Fuach In
Ll el kernels
Firat pieking: Nuwmber e f7reiens (iram {irem Percent
240 234 4.5 9.511 0213 340
2 205 2,58 HUS 36 0213 35.3

3 . 2.8 296 4.9 H¥4 0210 4.2
4 3l.a 2,46 0t A3 H20.1 T
Menn 27 .47 9.t 570 210 343
Second preking:
{ 26,2 247 a0 027 0201 3.3
2 K. 280 4.8 LY 225 319
3 $0.H 2,685 L .a70 QST a7
-4 8 285 8. 62 A0 369
Mean 20,4 2,658 LAY ity 0202 349
Third pirking:
27.7 2310 | 71 0170 4.0
2 313 2,03 1.2 3510 i3 285
3 $5.0 204 a3l it RIIAR 273
4 B3N8 298 .2 AR3 012G 29.6
Mean 3.1 2,40 (ER 427 RIEY 0.6
Mean for groups:
i 208 235 4.0 1) 01495 33.7
2 287 2.7 N3 A2 B 32
b LI 2,50 82 AR it it
| ST BNT =t A Rilrn 3T

Mean B 2,03 N3 NP st 329
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TABLE 6.— Variation in composition of single-boll samples of col-
tonseed. Mean response within treatment number (1,000 pounds
of 5-10-4) n Deltapine 6 selfed-line cotton as affected by piek-
ing und number of seed per boll, Buton Rouge, La., 1943—Con.

ANAnYsis of VarlaNes

{dogrees

of Menn squares
free- -

dom

Houree
of
varintlon

Plots.. .... & | 02267 | *0.6316  2.9033 , 003200, 0.1031 = 208715
Groups ... CendT00 1 46219 15107 L 02065 1 1319 | 14.6433

Ploly X _ : .
groups?__t 9 La6 A0 L7552 i 00sg3 - 07Tl 66810
Dutes i L ttLHA.58 7291 U3 Te07 | 13354 | ¢*5.0857 36,0816
Ploty X 7 ' . '
G dutesd. . it L2828 ; 1.9251 ‘
sroupi X : i
lales, 1.4z 1540 I"G.Ti-i? I 00593 A207 5 103147
i

01751 1 2866 | 11.9702

Plats X : ' i
groups X : i ;
datest . 1s - an ) o806 | 7084

01563 00405 i 5.3052
Total A7 .- S . .

{ .

ts = Signifiesnl menn syuare, S-pereent Jovel; ** = highly signifieant mean squase,
T-percent level _ .

2 frror A. * Brror 13 + Errar O,

NPK. These sumples were derived from what would ordinarily be
considered a single-plot field sample. Results for analyses of these
20 bolls are presented in table 7 for the same 6 measurements
utilized in the data given in table 6.

Variance analysis of these data is not possible, but means,
ranges, and standard deviations are given for each of the other 6
measurements, Only 2 of the product measurements were found
to vary in association with number of seed per boll: Weight of all
sced in a boll and weight of oil trom each boll were positively
ussocinted with the number of seed per boll. A highly significani
increase in these 2 measures occurred as the number of seed per
boll inereased. Weight of each seed, weight of oil per seed, and
percentage of oil in kernels each varied in a manner independent
of the number of seed per boll in this series of 20 single-boll
samples.

The 20 bolls represented in table 7 as well as the sets of 4 bolls
per plot represented in table 6 can be assumed as components of
the usual single-field sample in seed-composition experimentation.
1t has been shown in tables 6 and 7 that each seed has a tendency
toward uniform eompesition regardless of number of seed per boll.
It would seem, therefore, that the inherent capacity or potential
for quantitative composition is vested in the seed rather than in
the fruit (or boll) as the unit. This conclusion must be related
solely to bolls set and matured under the same environment and
at the same time, since in tables 5 and & it was shown that a
larger seed load per boll occcurring with advance in season was
agsoeiated swith a diminished weight of seed and a diminished oil
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content of each seed, as well as a lower percentage of oil contens
of kernels. This reduction in quantitative composition of seed with
advanece in season, however, is not all a result of increase in num-
bers of seed per boll but more probably is a reflection of environ-
mental stresses limiting development of seed regardless of the
number per boll.

TABLE T—Variation in composition of single-boll samples of cot-
tonseed within ¢ single plot ¢t one picking dote (brectmnent No.
7, plot 28, second picking date), Deltapine ¢ selfed-line cotton
grown at Baton Rouge, La., 1048

Measurements in single-boll snmples

i ) ' \
Sumple . : Seed 1} eontent
t\f{:_k i 5;;" C Weight | index conte
ench Poof seed | (waight T "
I boll per boll | of 100 | Eaeh Each ; In
" S seedy  + o boll secd 1 kernels
H 1 .
é Nuwmber I (irams + (rams ! Ot E Gram | Pereent
i . 2 249 9.25 0546 0.0208 | 33.7
2 T X1 825 @ 64 | o661 318
A - S Y 9049 | 387 | 0208 | 343
§ cme e e . a8 . 247 882 B26 Q88 1 837
S 20 ; 2.91 WG | R 0237 ) 36,1
L I bl : 2.4 L4 Lot L1041 36.5
P A1 S 0 ¥ I B96 . 0204 | 882
L T 36 ; 2.56 33 RiCTi . 215 35.7
L 30 2.08 843 S538 RHE S 32.5
11 I B 1 3.03 0.77 678 8220 | 388
| e aan 3l 3.0 9.81 704 A2 | 5.4
31 3.00 9.68 AT 0209 33.2
L 31 { 281 0.00 A8t 0187 i 323
[ S . 31 { 295 .52 80 0219 | 36.0
5 ... . S 32 I 3.07 9,54 72 0280 33.6
... . . 32 2,65 828 - BGi3 0192 36.5
17. .. .. 32 ! 2.65 8,28 ah7 OE77 i 32.4
[, SRR 34 , 308 33 RiYe AR 33.7
0o .. i3 ] 897 a4 705 4223 0 35.40
s SRR 37 3.17 8.57 697 0188 | 347
—mmeife T A
Menn | L. 30.75 281 913 624 0200 7 3472
Range: ) {
Low.. S 27.00) 231 825 A0t RILEY 31.8
High.. .+ 3700 ] 347 | 1004 | 708 5237 . 388

Standnrd dovistion . L£2.510 | £406 0 2601 2076 . £.0019 1,04

WITHEN-BAMPLE VAREAMILETY

The variability in each of the measurements recorded in table 8
can be viewed in terms of that which can occur within a single
sample composed from a limited number of bolls, all of which
flowered and matured within an identical-time environment. For
this purpose a eomparison of the extent of variability among the
different measurements can be obtained through the relation of
the standard deviation to the mean. In the case of number of seed
per boll the standard deviation is 8.16 percent of the mean. It is
10.89 percent of the mean weight of seed per boll, 6.58 percent
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of the mean weight per seed, 12.18 percent of the mean weight of
oil per holl, 8.36 percent of the mean weight of oil per seed, and
2.59 percent of the mean percentage of oil in the cottonseed
kernels.

The consistency of the measurement, as judged by these rela-
tionships, is best for the percentage of oil content of cottonseed
kernelg ard is also relatively low for the measurement of weight
per M0 seed (seed index). 1t is encouraging fo find variability of
low order in these two measures, for they are from the list of
mensurements most often used in studies of cottonseed composi-
tion. In this study the plot consisted of 8 plants (4 hills of 2 plants
cach). The variety had been well seifed, the soil made homogenous
throughout the plot, and the bolls were all tagged at flowering,
sp that it is logieal to assume that variability by bolls is lower
here than in most studies of cottonseed composition.

A great many more trials with different varieties and different
envirenments would be necessary before the expected intrasample
variability eould be predicted. The findings in this study constitute
merely one isoluted determinaiion of such heterogeneity, On the
other hand the results indicate clearly that the experimenier may
guite easily fail Lo obtain a sample that is truly representative of
production in a single plot, unless he makes allowance to insure
that the distribution of the bolls that compose the sample is also
distribution of the probable range in seed composition represented
within the plot or plots being measured. '

ASRBOEIVIED VARIATION IN STOHAGE BESERVES

it has been assumed that conditions condueive to high oil con-
tent of cottonseed result in a lower deposition of protein, the one
product varying in an inverse relationship te the other (10, 16, 24,
31, 41, 44). This relationship has been studied most often among
2 serivs of location or lreatment means where the same variety
or series of varieties have been grown. In this investigation a
stutdly swas made of this associated varviation as influenced by
treatments, yeuwrs, and time of harvest where the data result from
amilyses of multiple-boll samples. In addition, a study was made
of the effect of the ussocialed variability in storage reserves in
colfonaeed on composition of single-boll samples by treatments as
well ag by varviation ovcurring among the single-boll components
of the usual multiple-boll field saimple.

Values for the eorrelation coefficient » are presented in table 8
as measured on the data from the analyses of oil and nitrogen
content of the muitiple-boll samples within each date of harvest
and on the resulis with harvest dates pooied. These are shown for
the relationship on a percentage-in-kernel basis and alse on
percentage-in-seed basis. Although ecorvelated variation has been
measured for oil and nitrogen content of cottonseed kernels in
some previous experiments, it has been most often presented on
the basis of percenfuges in the seed. Variation in the proportion
of kernel (Fuzz included with hulls) in secd is the main factor that
prodaces differences in associated variation between a pereentage-
in-seed and a pereentage-in-kernel basis of measurement,

It was found Lhal percentages of kernels in seed were altered
by trealment to only a small degree in this study. Yet these small
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changes have been suflicient to disrupt the uniformly significant
inverse correlated variation of oil and nitrogen content measured
as percentages in the storage tissue (kernel). Although there is
a very highly significant negative correlation for oil and protein
percentages in the kerne) at all harvest dates, the correlation on
# seed basis shifted from a barely significant negative assbeiation
at the first and second picking dates to a highly significant
positively covrelated variation within the third date. The correla-
tion of percentages in the seed for averages of dates was found
to be nearly zero.

TABLE 8.—Vulues of the correlation coefficient v for Hhe associated
variation of oil and witvogen vontent of vottonseed
Muasvrenesrs o A PRRCENTAGE-IN-HEEDR aN¥D 0N A Deresrace-iN-1{ouxst

PBasis rros ANaLvsls oF Mevriene=Bon, SasmrLes

Values of the correlntion coeflivient ¢

\ 0l Pegrees Wil | i
nrinhles o . Jithin dutes ORI L e \
Sreedom . o ' A;F:ﬁ’[’ P Vadues required
[T " ltes for signifiennee
. First  Seeond . Third e
_ ; { , S-percent ] T-percent,
Pereentages of oil : b level level
sndl nilragenin ! f
Kernels 30 D32 —().877 —f).HS!r —0.000 1 £0.340 ] £ 8440
. : : i
Sewl. ... . 3D —a80 #.372‘ 507 D06 +.,349 1 &+ 449

Measruements oF Prreesrangs or (i avn Neerooex v Kenvers From
T ANaLysis oF Sixore-Boun Sayenes Givey Trearssse MPK

Vilues of (he

Degrees eorrelution coeflicient r
Seurce of mensurements Ol e e e s e e
freeslom -

Found  Required forsignilicanee,
»® t-pereent level
Percentnges of ofl and nitrogen in ker- ) ]
nels -~ '
Within o single }1_101 el one date
{trentment MPK, plot 23, secund

date). . . W % — (004 +0,5061
Wilhin the first picking date td-boll ' ' .

number groups 3 4 replieations1 14— 98 £.023
Within the second pleking dete 14 — G +.623
Within tho third picking date. 1} - 088 +.423
Within ail dalyes s — a5 +.3068

The consistency of the high inverse correlation for percentage-
of-oil and percentage-gf-nitrogen varviation in the kernel ave ex-
amined further in table 8, The meuasurements recorded in this table
are rosults from analysis of kernel content in single-boll samples.
Mceasurements are presented by dates within the one treatmens,
(MPRK), then within all dates, and finally within the 20 bolls from
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1 plot representing segregation within the normal field sample.
All of these coellicients reach the value for + of —0.900 or higher.
This same trend has been found within the data presented in other
publicationg in this series. Within a variety or series of varieties,
it is felt that variation in the percentage of oil and nitrogen
content of kernels will be found inversely associated throughout
u series of environmental influences unless, perhaps, seed matura-
tion is so adversely affected that depositions of reserves in the
seed are severely inhibited. When this same association is meas-
ured on a basis of percentage in the seed the variations in the
percentuge ol kernel content of seed can so alter the relationship
that no significant association would be found,

When the oil and nitrogen content of cottonseed are expressed
as grams in 100 seed the correlation measurement may not neces-
sarily show an associated variation identical with that of percent-
ages of these two chemicals in the kernel tissue. Data presented
earlier, particularly in figures 17 and 18, show that, although
percentage varialions among secd reserves were negatively cor-
related, the production of each component in grams per seed
(or per boll) tended to vary with seed size and a positive correla-
tion woukl be expected., The inversely associated variation of oil
and nitrogen was consistent only when measured on the basis of
percentages of the cottonseed kernels.

The inversely associated variation in deposition of proteins and
lipides in the seed is cmphasized in this presentation more to
explain the conditions under which it occurs than to explain the
oxact metabolic processes involved. Some of the steps in biosyn-
thesis ol these products are not thoroughly understood. Certain
physical limits arve operative, however, and a state of metabolism
condlucive to deposition of excessive quantities of protein in the
protoplasm might possibly limit the available facility for storage
of lipides, at least within the potentials of the variety studied.
tven this limit is seen to be somewhat elastic since the environ-
ment may condition the capacity for adaptive deposition of both
reserves, net only in terms or proportion of kernel tissue but also
in terms of grams of oil plus protein in each kernel or seed.

VARATIONS IN OIL QUALITY
FREE YATTY AGID

The determination of quality index of cottonseed is dependent
upen the measurement of moisture content, foreipn matter in the
sample, and free fatty acid content of percolation-extracted oil,
An excess of each of these fractions reduces the quality index
and ultimate grade value of seed, depending on the magnitude of
the excess. Cottonsead may net be judged superior quality (the
premium grade) when there is more than one-half of 1 percent
free futty acids in the oil. Although high free fatty acid content
is usually thought to be associated with high humidity during
maturation and with particularly moist conditions of seed storage,
the possibility camot be overlooked that nutrient supply, time of
flowering, and time of boll maturation are influencing fuetors. Free
fatty acids were measurved only in the first year of this study
{table 45, Appendix). No variation associated with treatment or
date was apparent exeept in the case of samples from the last
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picking. Samples from this picking, representing seed initiated
and maturing toward the end of the season, showed considerable
interplot irregularity with respect to free fatty acid content.
There was a variability both between blocks and between treat-
ments in these late-matured seed, and there was little evidence
that fertilizer treatment had been effective in preconditioning a
high rate of hydrolysis of the glycerides. It would seem more
logical to assume that some samples were picked and/or stored in
2 more moist condition than others, in which case development
of heat and resultant excessive free fatty acid formation wounld
be uite possible,
REFUAETIVE 1NDEN

The degree of saburation of the component glycerides in vege-
table oils is usually and most reliably determined by the iodine
number. In flaxseed and in soybean oils it has been found (47)
that the iodine number, or degree of unsaturation, increases asg the
vefractive index of the glycerides increases. ‘This relationship
exisis only where there has been no damajre or deterioration of
the geed,

The cxact regression formulas for change in iodine number
with change in refractive index of oil from sound cotionseed have
not been presented. Cottonseed oils are in general composed of
glycerides, the aggrepate degree of unsaturation of which is less
than that of soybean oils, which are even lower in thig respect than
are lingeed oilg. The inference from the above statements is that
refractive index can be utilized as a yardstick for interpolating
changes in degree of unsaturation in oils from sound cottonseed

The oils extracted by National Cottonseed Products Association
methods from 1943 seed were measured for refractive index, and
the results are set forth in table 45, Appendix, corrected to 25° G,
The averages for all treatments on each date showed a slight
lowering of refractive index as the season advanced, but the inter-
plot variability (measured liere for ireatment 7 only) was too
high for this small mean main effect to be of significant propor-
tions, Tt ig interesting here that the high free fatty-acid content
of ccriain samples at the third picking date (freatments 6 and 7)
had oceusioned no sizable deviation in refractive index of these
oils. The single-boll samples at the late daie were highest in free
fakty aeid eontent and lowest in refractive index, but this rela-
tionship was net associated in measurements among the multiple-
boll samples from treatments other than No. 7 (MPK). The results
referved to above metely serve to indicate that, deterioration of
oils excluded, there was little evidence that refractive index of
oils wag altered through differential fertilization,

Discusston

Certain advantages and disadvantages exist for each of the
possible methods of expressing partial composition of cottonzeed.
The accepted commercial procedure is to express oil and profein
{ammonia) content ag percentapes of the fuzzy seed at the
moisture content included in the base weight of the analytical
sample, Any other method would be inadequate for the evaluation
in the cottonseed industry, but experimentally this procedure falls
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short of that desired. Moisture and frash must first be eliminated
by the experimenter or at least equalized, so that eomparisons
will not be influenced by this source of uncontroiled variability.

1t the experimenter is interested solely in production, his meas-
urements would most logically be expressed as pounds per acre of
each of the four mill products of cottonseed: Available erude oil,
available cake of specified protein content, available hulls, and
available linters. Perhaps these produets should all be compared
with the lint in order to have the complete picture of production.
On the other hand biologists, and particularly plant hreeders, are
interested in the fundamental principles of the plant processes
involved.

Measurements of oil and protein must therefore be related to
measurements of seed size and partial composition of each mor-
phological part as well as partial chemical composition. It is true
that production optima are the final objective, but an understand-
ing of variations in inherent eapacities and a true measurement
of metabolie processes can seldom be had from a composite meas-
ure such as yield. Cottonseed oils and proteins are principally
storage reserves of the reproductive unit. The embryo {(kernel)
of cottonseed is the new generation, and the hull with its lint and
fuzz fibers is in reality the seed coat, representing development
of the parent plant. Quantitatively, the embryo is only a little
over one-half of the total ginned seed by weight.

If biosynthesis is to be calibrated, it is obviouns that a measure
invelving variable quantities of hulls and fibers will fall short of
representing accurate estimates of inherent or induced variation
in deposition of oil and protein in the reproductive unit. The
question then arises as to whether the percentages within the
seed or the grams per seed of oil and protein constitute the better
measure of reserve depositions. Perhaps both measurements are
eritieal.

In this study measurements have been calculated to many dif-
ferent bases, and different comparative effects of treatments were
demonstrated by altering the basis of expressing the resulis. It
is not the purpose of this discussion fo select the ideal basis of
measuring cottonseed reserves in such studies, It is intended more
to point out that different possibilities exist and that variation
might be reported or disclaimed, depending on the basis of meas-
urements. Perhaps the best comparative example contained in this
study is that involving associated variation of oil and protein.

A very highly significant, negatively associated variation is
shown in this study, but only where the measurements correlated
are the percentages of oil and protein in the kernel. On a basis of
percentages of oil and protein in the seed, this eorrelative associa-
tion is obscured by percentages of kernel in the seed, which may
vary independently of either oil or protein depositions in the
kornel tissue. On a gram-per-seed basis the alterations in size of
kernel influence the measurement of associated development of
these fwo products. If the measurements are calculated as quan-
tities of produets per plant or per acre the assceiation will often
beeome a sirnificant pesitive one, both oil and protein being
inereased or deereusod as the size of seed and the number of seed
are inereased or decreased, respectively.
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The complete picture with respect o production of ecottonseed
iroducts is then only possible where the measuremenis are pre-
sented in terms of production of seed, partiai morphological
compogition of the seed (by weight and by percentage), and
chemical composition of the kernel.

The analytical sample of cottonseed is usually reduced from a
large quantity ot seed by preseribed methods (26) of blending and
quartering, This procedure has been tound adequate commercially,
but the experimenter must often work with samples of quite
small size. In fiber character studies, for example, a much utilized
procedure is to collect 50 or 100 bolls for the single-plot sampile.
These are usually collected by experienced operators so that they
represent bolls having the same number of locks and opening at
approximately the same time.

In this study the use of single-boll analytical samples has
ullowed for a study of the heterogeneity that would exist within
such samples. For example, a single large sample chosen to
represent the average composition of seed given treatment No, 7
in 1943 could be assumed te have the average oil content of
kernels of 32.94 percent with 1.65 percent oil required for a sig-
nificant difference between this and other treaiments. This
estimafe can be rewritten to show the limits for treatment No. 7
us 32.12 percent to 33.76 percent oil in kernels.

The possibility of arriving at this estimate from other methods
of sampling can be examined first as between dates. The AVETages
for the three dates were 34.3 percent, 34.9 percent, and 29.6
percent oil (table 6). None of these values fall within the limits
of the estimate based on the average for all dates, The estimate
can be further examined with respect to the range associated
with selection, on a basis of number of seed per boll—38.4, 32.9,
314, and 33.7 percent oil in kernels for the four seed-number
groups (table 6). Three of these values are within the proper
limits, The variability associated with blocks deviates from 31.5
to 34.1 percent oil, with only two of the four blocks having mean
values within the nonsignificant experimental range of value for
treatment No. 7 in 1943.

A true estimate of the average effect of treatment No. 7 on oil
content may have been missed by the selection of a very limited
sample. The average for any single date fell outside of statistical
limits; the averages for two of four blocks were outside of these
limits, and the average for one of the arbitrary seed-number
groups also fell oufside the true limits of average oil content
associnted with treatment No. 7.

[t is obvious that the mest reliable measure of oil or protein
content would be pilot-plant measurements, where all the oil and
all the protein are measured and related to all the seed produced
in a plet {interplot variability can be prorated in most studies).
Such procedures are outside the facilities of most investigators.

The method of sampling becomes of critical importance, The
small snmple must be chosen with extreme care if the investigator
wishes its composition to be a true measure of the average for the
e;}tilre plot that represents the variety or the treatment being
stueiod,
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EFFECTS OF FERTILIZERS AND OTHER ENVIRONMENTAL
INFLUENCES FROM 23 COTTON GULTURAL EXPERIMENTS

In the foregoing sections of this bulletin emphasis has been
placed on variability in many different measures of yiekl and
composition. In this section only five of the measurements are
emphazized: Percentage of oil in fuzzy seed, percentage of protein
in fuzzy seed, cottonseed grade, acre yield of seed, and acre value
of seed. These are the measurcments hbearing on the practicability
of any selection of strains or cultural practice in cottonseed
improvement. The results are given by source of variability, par-
ticular emphasis being placed on the general trends shown by the
results of all 23 cxperiments. The presentation’of these general
effects is Tacilitated Ly the use of figures 20 to 37, showing the
effect obtained in each of the experiments from which the results
have a bearing on the particular souvce of variation and the
particular procduct measurement being illustrated.

The numbers subtending the lines in each of the illustrations
refer to the numbers of the contribulive experiments: Nos, 1 to 23.
Supplemental data for experiment 1 are given in tables 12 to 24,
Appendix; for experiment 2, tables 25 to 36, Appendix; for experi-
ment 3, tables 37 to 45, Appendix; and for experiments 4 through
23, tables 46 to 59, Appendix. Discussion of experiments 1, 2, and
3 have been presented in detail in the three previous sections of
this bulietin. Methods and procedures are stipulated, in footnotes
of tables, only where they differ from those in the general descrip-
tiens found under Analytical Methods {pp. 7 to 9).

NEROGEN SUreLy

The oil content of cottonseed was raised by additions of nitrogen
to the soil in two studies but lowered as a result of increasing
nitrogen level in the remaining six experiments illustrated in
figure 20. Induced variations arc not large in any one experiment,

The groalest deerease in oil oceurred in experiment 4 (lable
46) with the addition of 80 pounds of nitrogen, which resulted in
a decrease of 1.69 percent of oil content of fuzzy cottenseed. The
changes associated with level of nitrogen supply are relatively
small in comparigon to the range for all studies—16.3 to 215
pereent of oil in the fuzzy seed. The extent of this difference in
oil content hetween experiments is mentioned at this point because
the range of values for percentage of oil in this chart is thal com-
prising the limits of variability for all 23 experiments reported in
this publication. Similarly, wherever variability in any other
measure of composition is illustrated it will always be represented
on the same scale. ‘The resulis associated with each of the different
sources of variability are thus subject to visual comparison on
itlentical scales,

Inercase in level of nitrogenpus fertilization was found by others
(160, t4. 15, 13, 45, 46) to be influential in reducing rather than
increasing the percentage of oil content ot cottonseed. In only two
cages in this study (experiments 2 and 19) was oil content
increased. [t was raised D31 percent in experiment 2 and 018 in
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experiment 19. These might well be considered instances of non-
significant variation and not necessarily any refutation of the
principle that increase in level of nitrogenous fertilization tends to
lower percentage of oil content of cottonseed.

Percentage of protein ** in cottonseed was increased by raising
the level of nitrogenous fertilization in seven out of the eight
experiments illustrafed in figure 21. As with the two experiments
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Frounr 20.—Effeet of inerease in level of nitrogen supply on oil content of
cottonseed,

“wherein oil coutent was increased by nitrogenous fertilization, this
one instance of decreased protein content indicates that only neg.
ligible change takes place, 0.26 percent, an amount that is usaally
considered within the limits of eombined experimenta! error of
sampling and chemical determination.

There can be little doubt that increase in nitrogen level in the
soil tends to increase nitrogenous reserves in the cottonseed, In

" The liscussion i this scetion velative to nitrogenous reserves of cotton-
seeil is in terms of protein, but the data as tabulated in the Appendix show
values for ammonia {protein divided by 5.13).
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experiment 14 there was a slight decrease; in experiments 2, 3,
and 15, thig increase was small; but in the four remaining studies
the increase was of considerable magnitude. The largest increase
oceurred in experiment 5, where the application of 36 pounds of
nitrogen per acre resulted in a rise of 4.1 percent protein. This is
an increase of 26.5 percent and is equivalent to a benefit of 188
pounds of available 8.-percent ammonia meal (41.04 percent
protein} per ton of cottonseed,
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Figune 21 —Effect of increéase in level of nitrogen suppiy on protein content
of cottonseed,

In five of these studies it is seen that the protein content was
increased while the oil content was reduced as the nitrogen supply ~
to the plant increased. It is interesting that the variation in either
chemical component in the excepted experiments 2, 14, and 19 is
rather negligible. These three studies showed such low variation in
chemical components that they might he considered as eases in
which composition of seed was found to be affected comparatively
little by nitrogen supply. The deduction from results of the other
five studies would lead to the assumption that under conditions
where change in level of nitrogen supply was effective in attering
seed composition, the protein reserves would be inereased at the
expense of deposition of lipides (cil}. It is evident, however, that
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protein is increased to a greater extent by nitrogen fertilizers than
oil is reduced, and the total percentage of reserve or storage
chemicals in the seed tends to be increased by nitrogenous fertili-
zation. This must be assumed as applicable only where nitrogen is
a limiting factor of the available fertilizer supply. The excepted
experiments are, in all probability, cases where adequate supplies
0;; nitrit)gen were present {o insure the natural fertility levels of
the soil.
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Micure 22, _Bifect of increase in level of nitrogen supply on cottonseed
grade (prime yuality).

The increase in the total percentage deposition of reserves
through nitrogen fertilizers would indicate a benefit from fer-
tilizer. It both of the products, oil and protein, were of equal
commercial value this would be the case. Cottonseed grade, how-
ever, is based on marketable values of the two reserves, and the
variations in oil content are weighted to compensate for a higher
unit price and to account for about three-fourths of the total grade
value. It is thus found that variations in the grade of seed from
these eight ~xperiments {fig. 22) could have been predicted better
from the variations in oil content than from trends induced in
percentage of protein. The effects of inerease in protein content
through nitrogen fertilization are not without effect on grade, for
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it iy seen that grade was increased in five experiments, whereas
oil content was increased in only two, by the use of nitrogenous
fertilizers. The reductions in grade become the exceptions.

Of those experiments where grade was reduced there were two
in which increase in protein was negligible (experiments 2 and
15) and one in which both oil and protein content of the seed was
reduced but to only a negligible degree. These are the cases which
might lead to the conclusion that nitrogen was not a limiting
factor of natural nutrient availability. Experiment 4 is rather
interesting in that several continuous levels of nitrogen supply
were tested. It is seen that the third level of increase (40 to BO
pounds ol nitrogen) caused a more rapid decrease in oil and a
less rapid rise in protein content than was caused by the initial
supplements. This could represent a case in which the last addlition
of nitrogen was made to a soil in which nitrogen supply could no
longer be considered a limiting factor of adequate cottonseed
composition.

This trend is seen again in experiment 13 where the third
application caused ne change in grade as compared to the second,
the extra 25 pounds being added in the presence of an adequate
supply ol nitrogen. The extra weighting given percentages of oil
in the calculation of grade are nearly offset by the tendency for
protein to be increased in the seed at a faster rate than oil is
reduced through the application of nitrogen to soils lacking
optimum quantities of this clement in their available nutrient
supply.

Cottonsced grade forms the basis of unit price per ton of seed
as sold to the oil milis, but transactions between the grower and
ginner ave usually in consideration of the price for basis grade
seed. In these latter cases the price is unaffected by chemical
composition of the sced and any increased acre value must be
derived from augmented yields. Figure 23 shows that nitrogen
Fertilizalion increased vields of seed in all '* but experiment 3.

[n experiments 5, 13, 1.1, and 15 the per-pound increase in
cottonseed as compared to pounds of nitrogen applied leaves little
doubt that the application would be financially beneficial and in
excess of set costs. In oxperiment 4 the use of 20 pounds of
nitrogen seems to have restored an adequate supply of that
element to the available nutrients in the soil. The second and
third additions had no effect and caused a reduction in yield. It is
doubtful whether the 99 pounds were needed for the increase of
about 100 pounds of seed in experiment 2, and no need for nitrogen
applied alone is evident for the soil on which experiment 3 was
conducted.

It has been suggested (14, 28) that any increased chemical
reserve content of cottonseed would be obtained under conditions
in which an associated benefit in vield resulted through additions
of an elemoent of the nutrient supply. In testing this assumption
it would he expected that variations in oil and protein content ot
seed would be mosgtl striking for additions of nitrogen in experi-
ments 5 and 13, Figores 20 and 21 show that alteration of protein
content of sced wag most striking in these two studies and that

CYield data were .nni Turnished in ali of the studies reported.
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reduction in oil content occurred at about the highest rate found
in any of the eight studies represented.

An examination of the remaining studies represented in figure
23 shows the degree of alteration in percentage of one or both
seed reserves to be comparable to the induced alteration in yield
of seed. Experiment 4, however, shows a condition in which the
ualterations in seed reserves occurred at a rate in excess of the
alteration in yicld of seed resulting from the addition of nitrogen
to the soil, The assumption then fits these data in general, but
¢xeeplions must be rvecognized.

The alterations in oil content brought about by nitrogenous
fertilizers could be ntilized to predict the trends for grade, and, in
the same manner, 1o show vuriations in yield closely parallel to
the associated alterations in acre value of seed. Variations in acre
value associated with increase in nitrogen supply are shown in
figure 24, aml are almost identical with the variations in yield
(fig. 23) indicaled by both between-experiment and within-experi-
ment trends. Ofl and protein content ot seed as reflected in grade
vilue have had little effect in altering the total acre value of seed.

Where nitrogen is a limiting factor to growth in the nutrient
supply its addition will most likely increase significantly the per-
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Finure 24.—Bifect of increase in level of nitrogen supply on acre value of
vottonseed (356 per ton for basis-grade seed).

centage of protein content of seed, lower slightly or have little
effect on the oil content of seed, and result in little or no alteration
in the unit value of seed as incorporated in the measurement of
grade. Exceptions to this generality will occur, as in the case of
cxperiment 4 {table 48) but, where benefits of nitrogencus fer-
tilization ure to be assessed only in ferms of increased income
from cottonseed, it appears that the economy should be judged
almost entirely from the adequacy of increase in pounds of cotton-
sced per acre.

Puesrioncs SverLy

Six of the experiments (2, 3, 4, 13, 14, 15) involved variations
in level of phosphorus supply. Each of these experiments also
included variations in level of nitrogen and potash supply and
allowed for examination of the effects of the different elements
on a comparative basis.

0Oil content of coitonseed was both reduced and increased as a
result of phosphate fertilization, with the result dependent strictly
upon the cxperiment (fig. 25). In experiment 2 the use of 80
pounds of phosphate per acre caused a marked reduction in the
percentage of oil content, vet in experiment 3 the use of 90 pounds
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Moure 25 —EfFert of increar~e in level of phosphorus supply on oil content
of cottonsecd,

per acve caused an increase in oil content. In the two experiments
with sea-island cotion (14 and 15) a slight reduction in oil
resuited, but in experiments 4 and 13 the first application resulted
in inereases and additional quaniities of phosphate induced a
lowered oil content of fuzzy cottonseed.

These six studies indicate that there is little or no tendency for
oil content to be affected in a specific manner by increase in
phosphate supply. The review of literature relative to the effects
of phosphate shows comparable disparity in the effect of phos-
phorus on variation in cottonseed oil. Garner and coworkers (14)
reported no effect. White (45) found that phosphorus fertilization
increased oil content and Gieger {(15) reported a slight increase,
but Seale {36) reported no aiteration in oil content resulting from
adiitions of phosphate,

Judging from all experiments presented here and previously, it
seems that oil content might not be affected signifieantly by level
of phosphate itself. It would be more logical to believe that phos-
phate acts in an indirect manner io regulate the availability of
other elements of the nutrient balance affecting the metabolism
and translocation of seed reserves. This phase of intervelated
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effects will be discussed further, following a discussion of the
main cffecis of the three principal fertilizer clements.

The influence of phosphorus fertilization on pereentage of pro-
tein content of cotionseed is shown by figure 26 to be dependent
strictly on the experiment, just as in the case of its effect on oil
content, Some additiong of phosphorus have raised, some have
lowercd, and others have had little effect on protein content of
seed, A certain consistency in its effect is apparent, however, in
that within an experiment the increase or decrease in protein is
the inverse of that found for oil eontent as influenced by additions
of phosphate. This inverse association in response to phosphate
suppiy is found more nearly compensatory than the associated
variation of oil and protein induced by nitrogenous fertilizers.
Where nitrogen tended to increase protein reserves move rapidly
than oil reserves were decreased, the inverse alterations induced
by phosphate were of similar degree.

When variation in both oil and protein content are viewed
simultancously there ig little evidence that the phosphate level
in itself ig influential. The variations in direction and degree of
change in percentage composition of the seed are dependent upon
the experimental conditions. Tn many studies no appreciable varia-
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Fiaeire il - Bifeel of increagse in Jevel of phosphorus supply on protein
content of cotinnsecd.
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tion is brought about. Any induzed variation in one product is
compensated by a reverse alteration in percentage composition
of the other product. It again seems more probable that the role
of phosphorus with respeect to chemieal ecomposition of cottonseed
is that of regulating the relative availability or activity of other
elements, and these in turn directly affect deposition of reserve
lipices and proteins in the cottonseed kernels.

The manner in which addi{ions in phosphorus supply have
altered the grade of cottonseed ig shown in figure 27. Trends shown
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Ficurk 27.—Effect of increase in level of phosphorus supply on eottonsecd
grade {prime quality).

in this figure are almost identieal with trends shown in figure 25,
indicating the effects of phosphorus on oil content. In none of the
experiments has there been any alteration in trends as compaved
in figures 25 and 27, and the differences between experiments
remain nearly proportionate, as viewed on the two different scales.

Only in experiment 2 was there suflicient alteration in grade,
a8 a result of applying different levels of phosphorus, to have a
probable effect on acre value of seed (lig. 28) over and above the
influence of alteration in acre yiclds of seed (fig. 29). The varia-
tiong in grade in the other five studies are found quite propor-
tionate with variation in yield. In this excepted experiment
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(experiment 2) phosphate showed very little effect on vield and
its effect on the grade factor resulted in an acre value of seed
somewhat lower than would be expected from effects of phosphate
on yield only. Any decision as to the probable increase in income
to be expected from seed with phosphate fertilization should be
based on whether or not the increased yield, calculated at basis
grade, would warrant the expense of the fertilizer application.
This i3 more {rue with phosphate than with nitrogen fertilization.
Phosphorus had some influence on grade where variations were
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Briounre 28— Effeet of inevease in level of phosphorus supply on acre value of
cottonseed (366 per ton for basis grade seed).

assdociated with nitrogen fertilization, but there is little evidence
that phosphate fertilization will be of much benefit through alter-
ation of the grade factor. .

Porassium SureLy

The manner in which oil content of cottonseed was influenced
by additions of potash to the soil is shown in firure 30, In 16 of
the 18 studies represented in this figure the percentage of oil
content of seed was inereased by pofash fertilization. In experi-
ment 18 potash was ineffective, Th experiment 7 the use of 36
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pounds of potash as compared to 24 pounds resulted in » decreagad
oil content, In experiments 16, 20, and 21 the initial applications
resulted in increased oil, but further additions caused either slight
or no further inerease, A drop in the curve for experiment 4 is
rather difficult to explain, since extension of the application was
associated with further increase in oil content. In general, a
marked increase in oil content occurs as the rate of potash supply
is increased. In some of these studies the limit of effect was
reached by the concentrations used, but in more than one-half the
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I'tauke 29.—Eifeet of inerease in level of phosphorus supply on acre yield
of ecottonseed,

studies for which statisiics are presented in figure 30 there is no
indication that further additions would not give benefits.

The application of increased potash supply to the plants has
resulted in reductions in the percentage of protein in seed in the
majority of studies as shown in figure 31. These decreases in
nitrogen reserves are in most cases of less proportionate degree
Lhan were the associated increases in oil reserves. In one experi-
ment only {experimenl 7) was there a decrease in both reserve
chemicals wilh increase in potush fertilization, On the other hand
rise in potash level resuifed in inerease in both storage roeserves
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in geveral experiments. These were experiments 8 and 9, and to a
legser degree, 14 and 15. Increase in potash supply to the cotton
plant has a tendency to increase oil to a greater proportionate
extent than it has to reduce protein content of the seed. Potash,
then, has a tendency fo cause a slight increase in total reserve
supply, an increase in oil content, and a decrease, but to a lesser
comparative depree, of protein. .

The influence of level of potash supply on grade of cottongeed
is indicated in figure 32. The most important component of vari-
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Fiounrg 30.—EtVect of increase in potassium supply on cil content
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ability of cottonseed in grade being oil content, it is expected that
variation in grade as a result of potash application will be pro-
portional with variation In percentage of oil content of seed
brought abeout by potash supply. As indicated in figures 30 to 32,
abont the only changes recorded in average content of oil and
protein resulted from between-test variability. The trends, other-
wise, are quite similar,

Ag compared to the effects of nitrogen (fig. 22} and phosphate
(fig. 27), it is found that potash has considerable influence on
rrade, causing quite marked increases in prade in most experi-
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ments and actual decreases only in experiment 7, where both oi!
and protein content of seed were reduced with increase in potash
supply.

The influence of potash in aitering the yield of cottonseed
{fig. 33) depends ou the experiment. No severe reductions were
noted in any study, but there were few large increases in yield,
In several experiments (experiments 4, 10, 13, 16, and 17) the
extension of the fertilizer rate has given very slight reductions or
has not been effective in altering yields.
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Fiqure 31.—Bffect of increase in potassitm supply on protein content
of eottonseed,

The final benefit of potash fertilization is that it increases the
acre value of seed (fig, 84). This figure shows that yield of seed
is the predominani factor governing variability of aere value of
cotionseed. With increase in potash the oii was found to inerease,
and, aithough there was a slight tendency for protein content to
be depressed, the net effect was to increase grade. The effect of
this increase in grade is to cause some increase in acre value, but
in most experiments the influence of the grade factor seemed
negligible unless it is viewed in the light of the detailed data.
The changes indicated in figure 34 are so slight that with potash
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additions, as well as with nitrogen and phosphate, the grower
would most likely be influenced by pound vield of seed, assuming
equalify in unit price.

An effort was made in this study to determine the manner in
which oil and nitrogen content of seed may vary in their relation
fo yield, a3 each component of the nutrient supply {nitrogen,
pheosphorus, and pofassium) is increased. When either nitrogen or
phosphorus was used variation in seed composition could be ex-
pected most often where alterations in yields indicated definite
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Fiiune 32 —Effect of increase in potassium supply on cottonsced grade
{prime quality)}.

changes in rates of plant metabolism. This trend was again
noticed when potash supply was inereased. In most experiments
whervein sizable alteration in storage reserves resulied from potash
fortilization there was a eomparable inerease in yield of seed.
Certain exceptions to this generality have been pointed out, but
trends indicate that significant alterations in composition of seed
would most likely result where the fertilizer applieations are
accompanicd by dgigniticant alterstions in total vield of eottonseed
per acre. ’
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intEneeLATED EFFecTs oF N-P-K FerTiizens

Variations in level of all three main elements of fertilization
were studied in six of the experiments inciuded in this report. One
of these was a triangular ratic study {experiment 2} and two were
taetorial studies (experiments 14 and 15), but in the others each
element was varied at constant levels of the remaining two
elements.
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IFicure 33.—Effect of increase in potassivm supply on acre yield
of cottonseed.

NITHOCEN AND PHOSPHORUS

in the triangle experiment 2, it was found that as the level of
nitrogen was increased with simultaneous reduction in phosphate
supply (ai O-potash level) the percentages of oil and protein in
the seed were little affected as individual percentage components.
Considersed as a summation or total percentage of reserves, there
was a tendency for seed to have a higher reserve eapacity as the
nitrogen was increased and phosphate was lowered in the fer-
tilizer. In experiments 14 and 15 (table 53) the variations are of
low magnitude, perhaps because other phares of the environment
ags well as natural nutrient supply tend to develop optimum
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chemical capacities of the seed. These main effects of elements
in experiments 14 and 15 followed trends exhibited where more
pronounced effects were obtained. These small variations, there-
fore, are of considerable interest, although they are of low magni-
tude. In experimenti 14 the lew nitrogen—low phosphate combina-
tions pave highest oil and highest protein content of seed, and
the same trend was found to a lesser degree in experiment 15.
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Ficure d34.—Eifeet of increase in potassium supply on acre vatue of
cottonseed ($56 per ton for basis grade seed).

These values are added up to show effects on total reserves as
averages for both locations in experiments 14 and 15 as follows:
Nitrogen:

Low P e P
{ Percent, tofaf Tenervea) {Mercent, total redeeires)

Low N 87.27
High N 3678 37.30

At low nitrogen level there was a decrease in total reserves as
phosphate was raised, whereas increase in phosphate raised the
total percentage reserves -of the seed at the higher nitrogen supply.

From other experiments there is eertain evidence of interaetive
effects. In experiment 4 {table 46}, for example, phosphate caused
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an initial rise in oil content that was but littie altered by further
increase until an excessive rate (4-16-4) was used and was
accompanied by 2z deerease in c¢il content, Unfortunately, these
experiments offer foo liitle comprehensive evidence relative to
the interaetive effects of level of nitrogen and phosphorus nutri-
tion. There is no doubt, however, that the effects of the two
elements are related with respect to their influence on coiton
plant metabolism, as indicated by percentage of deposition of
seed reserves when the seed components are considered either
singly or as total reserve depogitions.

NITROCEN AND POTASSIEM.

When nitrogen is increased as the potash supply is lowered
{at 0.phosphate level in the triangle study, experiment 2}, the oil
content is considerably lowered but the protein eontent of seed is
raised to a greater extent than oil content is depressed. Reserve
capacity of the seed (percent of oil - percent of protein) is raised
by this shift from a high nitrogen—low potash to a high potash—
low nitrogen fertilizer, Experiments 14 and 15 (fable 53) on
nitrogen-potassium variations showed only that increased nitrogen
favored protein content where increased potash level favored
higher oil content of seed. The variations are small but indicate
an independent or compensatory effect. In experiment 19 (table
56) nitrogen fertilization decreased oil and protein content and
additions of potash increased oil and depressed protein content
of seed,

In experiment 19, when both nitrogen and potash were applied,
the oil and nitrogen composition was essentially no different from
that found for seed from potash-fertilized plots. Different levels
of nitrogen and potash exerted either a compensatory or independ-
ent effect. Experiment 13 (table 52) also provided opportunity
to study the combined effects of increased nifrogen and potash
supply. These are summarized in table 9 for percentage of oil and
of protein in seed, as well as percentage of total reserves. This
summary showed an apparent compensatory influence of the two
reserve components, As nitrogen level was increased, oil was
decreased and protein increased at each level of potassium supply.

TABLE 0.—Percentuge reserve content of cottonseed, Coker 100, as
influenced by different rvates of fertilization with nitrogen and
potash at Rocky Mount, N. C., 1944 (experiment 13)

i
{Hl reserves : Protein reserves Tolal reserves
Nitrogen _ . e
PeT AeTe ¢ ; : !
fpounds). 1] 3B 6O ¢ 30 60 0 kit 60

pound powuls - ponnds . pound Fpounds [ ponads pound  pounds § ponods
G GO KO KO, KO O | KO i HeN]

Percend Percont i!"crm’ut < Percent | Percent { Percont ! Percent Percent | Percent
10 SO 188 B2 BT 174 a6 355 0 859 0 3A4
. | - i

i . ! ’ .
S 1.5 ° 18l 87 19.4 188 R4 W 378 d47.1

60 ,OERT TG 182 21 208 2 8T8 884 aNg
i ! ! ; :
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Exactly inverse effects—decrease in protein and increase in oii—
resulted trom increase in potassium level at each level of nitrogen
supply. This interretlated effect is not an exact compensation, as
can be seen in the variations resulting in reserve capacity or
summation of percentage reserve chemicals in the seed. Increase
in nitrogen level brought about higher deposition of protein than
depletion of oil. Insofar as total perceniage reserves are con-
cerned, it is noted that the optimum was reached at the inter-
mediate potash level for each level of nitrogen supply. The effect
of nitrogen supply depends definitely on the level of potash.

BIFOSPIIORUS AND POTASSIUM

[ncrease in the phosphorus-te-potassium ratio at 0-percent nitro-
gen in experiment 2 resulted in a decided reduction in il content
(table 20} and an increase in protein content {table 30} of nearly
equal magnitude. In this same experiment the reserve capacity
was increased as the supply of phosphate was raised and the
potash was reduced in the fertilizer mixture up to the 0-9-6 ratio,
then reduced again as phosphate was increased to a 0-15-0
concenlration (fable 34), This represents a case in which excesses
of either element were deleterious with respect to maximum per-
centage of deposition of reserves in the seed. In the two factorial
studies (experiments 14 and 15) the interrelated increases in
both of these elements seemed to show little change in either oil
or protein content of the seed (table 53).

NITROEGEN, PHOSPHGRUS, AND POTASSIUM

The factorial studies usually offer the best means of interpreting
probable interrvelated effects of change in level of all three main
fertilizer elements. In experiments 14 and 15 {(table 53} the
changes were of low order and offered little striking evidenee in
this respect. A summation of both experiments showed il to be
highest where potash was high and both nitrogen and phosphate
were low, Further increase in either nitrogen or phosphate re-
sulted in lower oil content. Percentage of protein in seed followed
an inverse trend under these conditions, but was altered to a lesser
(legree than when nitrogen and phosphorus were low. In the
triangular experiment (experiment 2) the oil content was highest
at the 0-3-12 ratio; protein was highest where potash was absent
and phosphate was high (0-15-0 and 3-12-0) ; while total per-
centage of reserves was highest where complete fertilizers were
used (6-6-3 and 3-6-6). '

Other studies have resulted in some information on the inter-
related offects of the three fertilizer elements. The highest oil
content in seed in experiment 4 ({able 46) was obtained with the
0-8-4 application, the highest percentage of protein with the
4-8-0 ratio; and there was no difference in oil or protein content
of seed for phosphate levels between 2 and 10 percent when phos-
phate was used with 4 percent each of nitrogen and potash.
Phosphate, however, lowered oil content and caused a slight in-
crease in percentage of protein when omitted or when used at the
16-percent level. In experiment 3 it was found that nifrogen
fertilization lowered oil and inereased protein content of seed ; that
phosphate and potash fertilizalion each tended to increase oil;
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but that the effect of all three elements combined was not superior
to the effect of either phosphate or potash used alone.

A very marked interactive eifect was observed in experiment 18,
Potash had very little effect at rates up to 100 pounds per acre,
but when an application of 3-8-0 fertilizer was used the oil con-
tent was reduced 3 percent while profein in seed was raised only
{1.31 percent as compared with unfertilized cottons.

As has already been indieated, certuin trends were apparent
for increased amounts of each of the fertilizing elements when
used singly. These are the trends of increase from a nutrient
supply where reduction in one element could cause it to be a
limiting element and conversely its increase could so influence
nutrient balance that one or more of the other nutrient elements
would thereby become limiting. Finally, the conditions of nutri-
tion likely to cause allerations in the percentages of chemieal
content of coltonseed are also those most likely to be associated
with significant alterations in yield governed by wvariations in
seed size and number of seed produced per plant or per acre.

S0 M

The only information relative to the effects on seed composition
ot the use of soda was obtained from the results of experiments
16 and 17 {tuble 54}, a study with sea-island cotton at two loca-
tiens in Florida, Variatiens in composition of secd in these studies
were mostly small and nonsignificant. There was a slight indication
that polash fertilization increased oil content but failed to change
protein content of seed; that seda in place of potash gave the
same result with oil and increased also the protein content; and
that inereased rate of application of both potash and soda in the
mixed fertilizer depressed rather than increased the sced content
ot oil and pretein. No mere examples are available for comparison,
and it is doubtful whether results of this one study offer suflicient
evidence for conclusion in regard to probabie trends of sodium-
application resuits.

Lave anp Gyesew

Several of the experiments have involved the use of lime and
gypsum with other elements of fertilization. In experiment 2
one-half the plots in each of 3 years were given lime, the others
none. Tn this partienlar study the mean main differences in seed
composition hetween limed and unlimed series were not of statis-
tical significance, although both oil and protein were slightly
higher in unlimed series, .

Lime and gypsum were beth utilized along with potash in two
of the North Carolina rotation studies. At Rocky Mount (experi-
ment 6, fable 48) the use of lime as well as gvpsum produced
sced of higher oil content than wheve no supplement was applied.
At Weldon (experiment 7), where increase in vate of potash appli-
cation depressed the oil content of cottonseed, the use of gypsum
lowercd both oil and protein content. This is in conirast to an
increase in oil content that resulfed where lime was applied or
where no supplement was used, Protein content of seed was also
lowered with use of gypsum.

Tn experiment 11 {table 503 the ofl content of seced was lowered
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and the protein content was increased as the rate of application of
lime was increased from 0 to 1/2, to 1, and to 2 tons per acre.
The effects of these elements—lime and gypsum—undoubtedly
result from the fact that they alter the relative pH value of the
soil and thereby change ratio and quaniity of available nutrients.
[t is felt that calcium in itself has no primary effect on composi-
tion of cottonseed; at least, in respect to applications made in this
series of studies.

MacNgsIUY

Neutral calcite, neutral delomite, and two levels of magnesium
sulfate and dolomite (neutral) were utilized in experiment 12
(table 51). Neuiral calcite, the high level of magnesium sulfate,
and the low level of dolomite gave seed of higher oil content than
dicl the three remaining treatments. The highest oil content was
19.09 percent in seed, and the lowest 18.5 percent. Variations in
pretein content ranged from 20.3 to 21.8 percent in seed. It
would seem, therefore, that the magnesium level has little affect
on composition of cottonseed or at least that any effect which
might oceur would take place only at lower magnesium levels than
prevailed in experiment 12. Before any true effect of this element
can be determined it will be necessary to study results where
additions of magnesium are made to a nutrient supply in which
the quantity of magnesium is a limiting factor to growth. These
conditions are obviously not included in experiment 12.

MaNvke

Barnyard manure was used as a cotton fertilizer in experiment
3. In this study the use of manure as compared to inorganic
nitrogen (with phosphorus and potassium) tended fo increase
percentage of oil in seed as well as percentage of protein, and
Lthereby produced an inereased percentage of reserves,

Tunicarioxn

IBxperiments 3, 22 (table 58), and 28 (table 59) included differ-
ent levels of soil-moisture supply. The results from these three
studies of the variations in oil and protein content brought about
by variations in soil-moisture supply are summarized in table 10,
In 1943, in experiment 3, an increased oil content and a decreased
protein content of cottonseed resulted from an increase in soil-
moisture supply. A reduection in percentages of both oil and pro-
tein resulted from irrigation in experiment 22, although the
decrease in protein content was negligible. Increased rate of
moisture supply in experiment 23 caused a reduction in percentage
of oil content of secd of both the 8¢ P and the Acala varieties. The
percentage of protein content of seed from experiment 23 de-
creased in 8P cottons but increased in Acala cottons as the
moisture supply was increased.

In each of these studies involving variations in soil-moisture
supply the exact effect was dependent to some extent on other
experimental variables, particularly the level of fertility and the
comparative lateness of initiation and maturation of the seed.
Trends in the effects of irrigation were variable, and the expected
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effect can hardly be stated except in terms of related phases of
the environment that limit nutrient supply, adjust metabolism,
and cendition translocation of reserves to the developing cotton- .
seed.

TABLE 10~ und protein eontent of cottonseed us affected by rute
of soitl-moisture supply in experiments 8 (Baton Rouge, La.), 22
(College Station, Texr.),! and 298 (Sacuton, Aviz.)*

Experiment and cofton variety

: . Experiment 23
¢ Bxperiment 3, " Experiment 22,5 N
ircigntion Dellapine 8 Btoneville 283! ) i
) SxP I Acnls

e mm e a s e e o, i '

© Ol L Proteinl O Protelny O Pmtein! Ot Prolein
feontent; centent, content’ t;unlvnt.; con l.entl. euntcut’i m,,mm_‘i content

B 1

———— st e e

) i : [ ) 1
Pereenl | Pereent | Pereent  Percent | Percent | Percent | Percent i Pereent

Light fornones - 178 + 215 | 172 0 203 ¢ 26 | 224 | 170 | 21
1 1 . ' M

Medinm 7.3 - 205 C e W69 223

Boavy . . D I7R2 206 183 0 200 ¢ 914 ;izz.-: ; 16.2 i22.5

: , . |

tHee table 5% for ndditionnd data on experiment 22,
? 8re tnble 59 fur additional dala on experiment 23,

THsEASE

Results from experiments 20, 21, and 22 (iables 57 and 58),
have been obtained in such a way as te allow for a determination
of differences in composition of seed taken from diseased planis,
as contrasted with seed from healthy plants growing under other-
wise comparable conditions. Tn experiment 20 the seed from
diseased plants were of varieties that differed from those furnish-
ing the seed from healthy plants. In experiments 21 and 22 the
varieties are the same for both diseased and healthy eonditions.
In experiments 20 and 21, a vascular disease, fusarium wilt, was
the cause of the condition, and in experiment 22 the diseased
plants were affeeted by Texas root rot, a disease of the cortical
tissues of cotton roots. The results from these three studies with
regard to effects on oil, protein, and reserve capacity of the seed
are summarized on a fuzzy seed basis at 10-percent mwoisture
content (table 11).

The diseases in the plants used in euch of these studies had
caused immaturity. The invasion of the organisms first inter-
rupted absorption from the soil, then synthesis and transioeation
to the bolls. The seed on these plants were not necessarily diseased,
but their normal maturity had been interrvupted. In experiment
20 the incidence of wilt disease was more severe than in experi-
ment 21, and the degree of immaturity, as indicated by reduced
oil and reserve capacily, was less severe in the seed from the
Orangeburg, S, €., study (experiment 21).

The diseased plants represented in experiment 22 were dead
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by the time all seed had been picked. Al three studies indicated
that oil content tends to be reduced considerably in plants suffer-
. ing from severe infections of either fusarium wilt or Texas root
vot, Percentage of protein content may or may not be reduced to
# comparable degree, but the total percentage deposition of re-
serves (oil and protein) was lowered in each of the studies
reported,

TABLE 11 —Compositiont of cottonseed as influenced by plunt dis-
ease tn experiments 20 (Hamlet, N. C.), 21 (Orangeburg, S. C.},*
and 22 (College Station, Tev.)?

(il content E Protein content | Ruserve capacity

i1 2 -
i“v‘fl’l"‘f' ’ i Yisense e fem e
ment No. !

“Menlthy  Disensed Healthy‘; Diseased| Healthy % Disensed
. . FPercent J Pereent | Percent ” Percent | Percent ! Pereent
CBuserinenowile, 108 0 1534 209 227 0.7 1 380

1.9 4.4 2295 4 223 42.8 41.7

| i
. Pexnsroolrot., 180 | 155 | 202 i 00 | 382 1 35.5
;

b Resntls wre caleulated Lo s fuzzy seed basiy ab 10-percent moisture content.
% Hew table 38 for udditionn] dute on experiments 20 and 2t.
3 Hee tuble 59 for additional data on experiment 22.

Reramve Mazunriry

The period of blooming for cotton plants usually extends
throughout several months, the preatest intensity occurring at
the time of ovtimum growth, or in midseason. Seed from bolils
initiated and matured early in the season are developed under a
sct of environmental conditions that may be entirely different
[rom those occurring in midseason or for late-set and matured
cottonsced. Changes in mefabolism and translocation to the bolls
and seed are likely to occur throughout the season, allowing for
the possilility of differences in composition of the seed.

Seed from different harvest periods were analyzed for chemieal
composition in seven of the experiments discussed previously in
this study. The exact time of flowering, length of maturation
period, and time of boll opening are different for each of these
studies, Location, soil type, season, and varieties are also different
among the seven studies, so that trends rather than specific data
will furnish the only basis for comparing results. In the special
fiber study {experiment 3), comparisons were made from tagged
and dated bolis. In the other studies the bolls were picked as bot-
tom, middle, and top crops, that is, bolls set early, at midseason,
and late, respectively,

The trends within these seven studies with respect to the in-
flience on variation in percentage of oil content of seed are indi-
cated in figure 35. The results during 2 years (3A for 1943 and 3B
for 1944} in experiment 3 and for two varieties in experiment 23
{23A for S P and 23B for Acala) are shown in this figure,
allowing for nine graph lines. Five of these studies showed
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increased oil content of late-matured cottonseed. Seed from experi-
ment 1 were hardly changed in oil content ag the season advanced.
The Acala seed picked early in experiment 23B were higher in oil
content at early than at midseason pickings, but highest oil was
found in the late-picked seed. The SxP seed from the western
irrigated study (experiment 23A) were also found to have higher
0il content in late as compared to early mafured and harvested
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FIGURE B3.—[Fect of Lime of harvest on oil content of cottonsecd.

secd, In other studies there was a tendency for cottonseed to have
a significantly higher oil content as the season advanced, seed
from the later initiated and matured top crop being higher in this
respect than seed from the eavly-set bolls comprising the bottom
crop of cotton plants,

Changes in percentage of protein content of cottonseed resultmg
from advance in time of boll setting and maturity is shown in
ficure 36, There was a tendency for seed to develop a hirher
protein content when it was set later in the season. Only in
experiments 6 and 3A (1943) was there no evidence of this trend.
A comparison of figures 35 and 36 leads to the conclusion that
there is a tendency for the seed to have increased total reserves
with advance in time for seed initiation and maturation. This
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assumption can be better tested in figure 37, which shows the
summation values of “total percentage reserve capacity.” On this
basis of total, rather than partial, percentage reserves, only one
study (experiment 3) failed to produce seed of higher oil plus
protein content at the later maturity dates.

Experiment 3 differs from all others in that lowers were dated
and tagged when open and dated again when the bolls were fully
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FicURE 36.—Effect of time of harvest on protein content of cottonseed.

opened, at which time they were harvested. The period from
flowering to open boll in this study was little different for early,
midseason, and late-harvested bolls, These groups include only
bolls initiated and matured at the same time. The other studies
include bolls in each group (early, midseason, and late) that were
initiated and matured over a considerable advance in time. As a
result the time series difference is more sharply drawn in experi-
ment 3 than in any of the others. Thig greater precision may have
had some tendency to alter the result, but it ig felt that the greater
reason for deviation from the general trend shown for the remain-
ing studies was in the peculiarities of variety, soil, and aerial
environment at the location for experiment 3, This study was
conducted on extremely infertile soil, and many of the fertilizer




YIELD AND COMPOSIMION OF COTTONSEED 83

treatments accentuated rather than corrected the lack of adequate
balance of nutrient supply.

In other studies as well as experiment 3 it has been shown that
corrections in fertility balance, particularly where potash has
been deficient, have resulted in higher kernel content of seed and
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Fiourr 37.—Effect of time of harvest on percentage of reserve capaeity
{pereent oil plug percent protein) in cottonsecd.

higher resultant total reserve capacity of the seed. Many other
interrelated effects tend to influence this trend of higher reserve
content with advance in season. _

Galtup (18), Seale (86), and others have shown that oil has a
rapid period of development, whereas protein content increases
gradually as the seed matures, The reserve capacity and partial
composition could be altered in several different ways, and the
nature of the combined environmental stress on plant growth
would be dependent upon the time during the maturation period
at which the stresses were most acute.

The results of a great many analyses of seed by commercial oil
chemists, with respect to locality and date, have been compiled by
Cresswell and Bidwelt {19). These results indicate that there is a
general tendency for seed to increase gradually in oil content as
the normal harvest season advances. Some of the early harvested
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aeed was low in oil content, protein content, and grade because of
the higher moisture content of the seed in early season. Even
when extra moisture was eliminated from the early seed there
was a tendency for it to have a higher oil content as the seasen
advanced. Experiment 3 showed low o¢il content is an exception,
since the general or expected trend under advanced season con-
ditions is toward an increased oil content.

Protiein content may also increase, but its variability will depend
to some extent on the rate of increase in percentage of oil content
of the coftonseed. Toward the end of the growing season the
weather often causes severe inhibition or complete cessation of
growth, which results in immature seed. These immature seed
would undoubtedly be eomparatively low in percentages of oil or
protein or perhaps in both reserve components of cottonseed. This
immaturity is a terminal effect, just as hiph moisture content is
an initial result. The trend between these two extremes will prob-
ably be a gradual increase in percentage of oil content with very
little alteration in percentage of protein content and will result in
an increased total percentage reserve capacity of the fuzzy cotton-
geed ag the season advances.
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APPENDIX

The detailed data resulting from analysis of seed and measure-
ments of seed yields in the 23 experiments discussed in the text
are tabulated in this section as follows: Tables 12 to 24 relate to
data in experiment 1; tables 25 to 36 to experiment 2; 37 to 45
to experiment 3; 46 to experiment 4; 47 to experiment 5; 48 to
experiments 6 to 9; 49 to experiment 10; 50 to experiment 11;
51 o experiment 12; 52 to experiment 13; 53 to experiments 14
and 15; 54 to experiments 16 and 17; 55 to experiment 18; 56 to
experiment 19; 57 to experiments 20 and 21 ; 58 to experiment 22;
and 59 to experiment 23.
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TABLE 12.—Seed index ! (weight of 100 seed, in grams) as influ-
enced by rate of potash fertilization in four varieties of cotton
picked early (bottom crop) and late (top crop) in 1942 and 1948,
at Tifton, Ga. :

Exermimestat Dars

; . .
| Seed iudex with W0

: applied at the acre rate of —
1

Year, picking, and variety Mean

i 20 pounds | 40 pounds { 80 pounds

10422 .
Early (bottom): « (rams (frums Girams Cromy
Coker 4 in [-} | oo 13.05 13.05 13.88 13.33
Station 21 .. . 11.75 | 11.74 10.92 11.47
Station C .. . . 12.89 11.40 13.12 12.4%
11.32 11.62 11.25 1140

Mean_... . ... . - izzs | 1198 12.29 12.17

Lute (top): :
éokcr 4in 11 .. . 1(.94 12.57 12.60 12.04
station 21_, . . i 8.54 9.79 873 9.02
Btution C__. . .. ) 11.22 11.29 11.36 11.29
Station 8. .. ) 9.50 8351 .62 0.34

Mezn 1007 1 108) 10.58 10.42

194372
Barly (bottom):
Coker 4in 11—} . _ ..
Station 21._..
Station C._. ...
Station 8. .. ..

Mean_.___ .

Late {top):
Coker 4 in 1-4
Station 21 _. ..
Station C__ ..
Station S._ .

Mean._ ..

Meun for yeurs:
1942 ... ...

Mean for pickings:
Early (botlom cropl.
late (top crop) ..

Mean for strains:
Coker 4 in i},
Slation 21_ . .
Station C__.. . .
Station §

Averages for treatments
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TABLE 12.~—Seed index 7 (weight of 100 seed, in grams) as influ-
enced by rate of potash fertilization in four varieties of cotton
picked enrly (boltom crop) and late (top crop) in 1942 end 1948,

at Tifton, Ge.—Continued

ANALYSIS oF VARIANCE

Least significant.
differences between

Dogrees meand at-—
Snurce of varistion of Mean Ana at
freedom square ¢
H-percent | i-percent
level level
Varieties. .. .. .. ... ... 3 **13.0078 0.478 0.4048
Treatmentu. .. . . .owwe .. . 2 4952 413 Bl
Varietics X breatments, . .. . 6 2486 827 i.122
Plekings.. ... ... L 1 *433.5336 338 458
Varicties X pickings. ... .—.._ ; 3 1404 476 016
Treatinenis X pickings. _______.. 2 2204 .585 793
Varicties X pickings X} treatments . [ 0830 1.168 1.585
G T ! 1 **11.2328 338 456
03 2 P 23 BIDG o i e
+ 1

! Calenlated on the husis of 0-percent moisture in the fuzzy seed.
1 Observations in 1942 represent determinationy on a blend of the 4 replicste

surmiples,

1 Observations in 1043 represent the mean of determinations on 4 replicate samiples,
* = A significant mean square, S-pereent level; ** = o highly signifiecnnt mean square,

I pereent levet.

5 Frror varinnee mensured ng the mean of all interactions with years,
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TABLE 13.——Percentage of fuzz® (linters) on coftonseed as influ-
enced by rale of potash fertilization in four varieties of cotion
picked eurly (bottom crop) and late (top crop) in 1942 and 1948,
at Tifton, Ga,

Exezmisesrat Dava

Percentage of fuzz with W0
applied at the acre rate of — '
Yeur, picking, and variety i Mean

! _:
P 20 pounds | 40 pounds | 80 pounds

19423

Early (bottom erapj: © Percent Hercent - Pereent Fereent
Coker 4 in 1—4 oo 13000 1206 12.12 12.30
Station 21 . . . 1471 . 13.57 i 13.72 13.67
Btation C . . 13.88 - 14.02 14.12 14.01
Stalion 8 ' 056 0 1068  10.52 10,25

Mean. . 4 ms L o2a8 | ize2 12.58

Late (top erop): ! :

Coker 4 tn 1~ Coo1L38 1243 . 1255 12,12

Btation 21 .. : 12395 ¢ 1234 1216 12,31

Station C. 12,78 ¢ 1228 ¢ 12.47 12,49

Station S . Doass |owoex | 1007 10.35

Mean.. o8 o 77 i s | 1182
19433 !

Eurly thottom crup): : ' .

Coker 4 in 11, : 12,52 12.68 13.68 12,96
Station 21 .. B L t T % 1417 1 1432
Station ., . T 2 { D T £ 14,27 © 14.57
Station 8§, . ] 144 . 10.84 1025 | 10.51

Meua . . . Cs08 | 1344 13.00 13.00

Late {lop croph: i
Coker 4 in 1—{ . . . 13.02 10.43 12,42 1,96
Station 21 . A .36 1 12,80 (107 12.74
Station C. Jomar 1323 1204 1 1323
Stution 8. .. . gz 9,70 11.06 E 10.36

Mean . . j 1297 i 154 11.G0 12,07

Mean for years:
w2 . . 12,19 12,17 12.23 12.20
W30 - . ) o 12,00 12.34 12.4%9 12.58

Menn for pickings: I
Barly (bottom erop) ’ 12.79 12.86 12.86 | 12.84
Late (top crop! . Co1231 11.66 187 | 1195

Mean for strains: ;:_"

Coker 4 in 1-1 12,48 11.90 1260 . 1236

Station 21, . : 13.73 t3.27 1298 1 13.26

Station C ’ 13.69 13.56 1347 13.58

Station 8 . 10.29 1.31 18.50 10.37

Averages for treatiaents 12.55 l 12,26 12,36 ! 12.39
i i :
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TABLE 13.—Percentage of fuzz * (linters) on cottonseed os influ-
enced by rate of potash fertilization in four varieties of cotton
picked early (bottom crop) and late (fop crop) in 1942 and 1943,
at Tifton, Ga.-~Continued

ANALYSIS OF VARIAKCE

t £

E -! l.east significant

i Degrees * (ifferences between

Source of variation l of ! Meth means ab
freedom | Sausre

! I S-percent | l-percent

: level fevel
Varieties. .. .. .. . . . | 3 | **25.0342 |  0.053 0,071
Trestments_. . ... .. ... _._ . 2 i 3474 46 62
Vunet:w}(treu.tmenw- e e t E 4438 o1 1.24
Pickings. . ............. . 1 i **0.4697 37 ol
Varieties X pickings .. ...._... i 3 i 1.4331 T4 1.01
Trestments X pickings ... . ... 2 i 5643 .65 B8
Varictics X treatments X pmkmg:a ! 6 : 2693 1.29 1.75
Years. ... .. . . ... 1 ! *1.7560 37 .ol
Errors. ... .. 23 : W8T o] e

! Calcu]ulul oh the bI.l.bIS ol 10~p¢.r(,ent moisture in thc fuzzy aeed
2()Ihsel'\mtlcms in 1942 represent determinations on s blend of the 4 replicate
samples
2 Obaervutlous in 1943 represent the mean of determmat:om on 4 replicate samples.
=A significant mean squuare, 5-percent level; **=a highly significant mean
‘aquare, L-percent level.
s Error variance measured ag the mean of all inteructions with years.
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TABLE 14,—Percentage of kernels ! (meats) in seed as influenced
by rate of potash fertilization in four varieties of cotton picked
eariy (bottom crop) and late (top crop) in 1942 and 1943, at ®
Tifton, Ga.

Exreuimexras, Dara
v Percentuge of kernels with .0

L . npplied ut the acre rate of —
Yeur, picking, und variety . Moan

.

20 pounds | 40 pounds ; 80 pounds

!
[
P
'
i

19483 ; .
Early (bottom c;op): Percent Percent | Percent Pereent
Coker din bW=4___ . ... . 406,33 4860 48.53 47,62
Stalion 2i..... .. . ... .. 46.74 46.81 : 465,00 46,81
Station C__. _.. . 4747 44,22 47.48 47.06
Station 8... . . . . ... 46.90 40.25 50.50 40.88
Mean_ ... 47.61 47.57 48.35 47.84
Lnte {top crop):
Cokerdin 14 ______._ .__ 48.63 48.90 48,40 48.88
Station 28 oo avin... - 47.57 48.53 §2.15 442
Station C______.___. . _._ 48.42 50.12 49,49 49,34
Station 8., __._..... . 49.03 4913 50,37 49.51
Mean__.____. Lo 48,41 40.17 50.35 49,31

18434 .

Early (bottom crop):

Coker 4 in 1—4___ . ._._. 46.03 443,83 46.66 46.51
Statien 21 ... .. ... 45.04 45.24 46.40 46.56
Station C__.__._.__... ... 46.10 46,15 46,48 46,24
Station S, _....._. .. 47.71 48.15 49,24 48.37
Mean,_____. .. ... ... 46,22 46,50 47.19 48.67
f.ate (top cmp}:
Cokerdin 14 .. .. ... 45,34 46.61 47.28 46.41
Station 21.... . . .. . . 4115 45.58 45.74 45,16
Station C.____ — e 46,04 47.07 47.65 44,92
Stalion S.... . ... . o 47,24 48.82 49 .96 48.87
Mean. . P - 45,690 47.02 47.65 46.79
Meann for years: f
| 4115 S ; 48.01 +48.37 44G.35 48.58
1943 . R X 46,81 47.43 46,73
Mean for pickings: ) ¥
Early thottom ecrop}. . . 44.82 47.08 47.77 47.26
Late {top crop).. .. . 37.08 48.10 49.01 48.05
Menn for steains: ' ot ‘ :
Coker 4 in 12, . .38 0 arsk . 47a7 ! 4728
Stution 21 . | 45,87 : 46554 : 47.80 ' 46,74
Station C .. . . 4700 3739 47.77 47.3%
Station S, ) 4847 0 4884 a002 49t ]

Averages for trentmonts . 16.98 4750 | 4830 470h
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‘TABLE 14.—Percentage of kernels ' (meats) in seed as influenced
by rate of potash fertilization in four verieties of cotton picked
early (bottom crop) and late (top crop) in 1942 and 1943, at
Tifton. Ga.—Continued

ANALYEIS 0F VAHIANGE

Least significant
Degrecs differences between
Source of variation Ef Meux . means ab
freadom square
S-percent | 1-percent
level level
Vurtelies ... ... .. . . ... .__ 3 **12.4151 0.69 0.93
Treatments. . . .. ..., 2 **7.9548 Ki .85
Vurietics X treatments. . . ___ . 1] 3620 1.25 1.69
Pickinga.... .. .. ... . ... 1 **7.5684 51 .89
Vuricties X pickingsa_ ... .. ... .. 3 1.26t9 1.02 1.38
Treatinenta X pickings . __. ... 2 3410 .88 1.20
Varisties X trentiments X pick ings. : [} 7928 1,75 2.38
Yenrs .. ... N o t *++40,9961 .51 69
Pickings X years_ ... .. . i { *5.4406 RiY) 93
Brrors ... e v n——— 22 T80 | e
|

! Culeuleted on the basis of 10-percent moisture in the fuzzy seed.

1()]bs.u:r\m.tio:ms in 1942 represent determinations on a bleénd of th. 4 replicate
samples.

* Observations in 1943 represent the mean of determinations on 4 replicate samples,

‘*=A signifieant mean square, 5-percent level; **=p highly significant mean
srtuare, l-percent level.

* Brror varinnce measured as the mean of all interactions with years.

*
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TABLE 15.—Percentage of oil b in kernels of cottonseed as influ-
enced by rate of palash fertilization in four varieties of cotlon
picked eurly (bottom crop) and late (top erop) in 1942 and 1943, .
w«t Tifton, Ga.

Bxrznoenran Dara
H

. Pereentage of ol in keraels with K,0

) ! lied at th te of— .
Yeur, picking, and varicty Applied & the were rate o Mesn >
. 20 pounds | 40 pounds | 80 pounds
SO PP |
1948 i .
Eurly {botton: erop): i Percent Percent Percent Perceni
Cokerdin i—4... .. . .1 3295 3536 41.27 36.54
Sietion 21 __ . . . 35,19 35.78 36.73 3500
Station C... . e e 31.59 34.67 37.06 34.84
Station 8. . o e 82,76 34.92 358.1% 34.29
Meusn e e - 33.12 33,18 aniL 35.34
Late (top crop):
Coker 4 in 1~4_ .. - 3.1 34.02 46,03 35.32
Station 24._ . . . ... . 32.26 37.24 36.02 35.17
Station C....... e aa 26.88 3044 33.82 30.38
Stutton 8. ... .. 28,90 35.47 34.53 32.97
Mena .. ... .. 2o 31.29 36.10 33.46
_ 19433 == .
Early {bottom crop):
Coker4in 1= . . ... 35.86 35.65 38.25 36.59
Stntion 28 _ . . - 3538 36.81 3833 | 36.88
Siation C_... . . . ... . 34.24 36.13 36.37 35.58
Biation .. ... I 33.68 3534 35.94 34.97
1
Mean, . . 1 a8 36.01 37.22 36.00
Late étnp erop):
oker 4+ in 1-8_ ... e 35,50 37.47 3046 37.54
Station 20.. ... ... .. . d3.47 37.4% 40,87 37.28
Stadion C._. . ... . . 42.83 35.26 37.85 35.81
Btatien ... . ... o 32,18 34.52 37.00 34.57
Mean.. . ... o ....... 33.62 36.11 38.79 36.17
Mean for yenes: :
142 L aaa. 3i.55 34,74 36,01 34.40
1943.. . . - . - ... 34.20. 36.02 38.01 30.08
Menn for pickings: ‘ ;
Early (bottom erop) ... - .. 33.95 35.56 37.47 35.66 -
Late {top erop)...... . ... 31.80 35.20 37.45 34.82
Mean for struing:
Coker din 1=t. ... ... ... 3LI8 35.46 30.75 36.47 .
Staten 21__ . ... . .. . . 34.08 30.85 3799 36.30
StationC ... ... .. .1 31L38 34.12 3642 ,  33.08
Station 5. e 3187 35.06 35.66 34.20 .
Averuges for teertments. . . i 3288 E 356,38 37.46 | 35.24
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TaBLE 15.—Percentage of oil ¢ in kernels of cottonseed as influ~
‘enced by rate of potaskh fertilization in four varieties of cotton
picked early (bottom crop) and late (top crop) in 1942 and 19483,
at T'ifton, Ga.—Continued .

ANALYEIS OF VARIANCE

! . f Lenst signifieant

: ! differences between

l Deg;ees i Mean means at--
a

Hource of varinlion sruare

! freedom
; o-percent i-percent,
level

Vurietics. . . T : * 21,5347 117
Treatments . . e tove84,1803 1.02
Varigties X trenimenty. ... . | B 2.6184 2.02
Pickbngs. . ... 0 . L. | *8.7467 B3
Variebies X pickings ., .. .._._ . - oL 2.6623 1.66
Treatments X pickings. .. .. _.. ! 2 ! 51810 {,
Vurietios X treatsnenis X pickingy } 7112
YOSt s oo B34 9863
PickingsXyears. .. _ . | ‘ "N2.6177
H

Errors_ 22 1.9264

; le]tsu{! on 10-pereent moisture vontent of the fuzzy seed and 8.5-percent oil content
of hulls,

* Observations in [942 represent determinations on n blord of the 4 replicate
anmples, L .

* Observalions in 1943 represent the mean of determinations on ¢ replicate samples,

* *=Asignificant mean square, 5-percentlevel; ** =y highly signifieant mean square,
{-pereent level, . .

® Brror variange measurod ag the niean of all internctions with YeRrs,
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TABLE 16.—Percentage of ammoriic ! in kernels of cotionseed as in-
fluenced by rate of potash fertilization in four varieties of cotton
picked early (botlom er 0:0) and late (top crop) in 1942 and 1948,
at Tifton, Ga.

Exeiimentan Dara

Pcrcentuﬁa of ammonia in kernels
) ) with K;O at acre rale of-— _
Year, picking, and variety Mean

20 pounds | 40 pounds | 80 pounds

1948
Eurly (bottown t:rop) Percent Pereent Percent Percent
Coker 4 in Lden o o oot 0892 8.36 5.79 0.16
Station 21 . _ .o .. 6.50 6.24 8.35 6.36
Station C.__.. mme e 6.50 7.68 8.73 7.07
Stabion 8. oerveos aooooon 6.38 8.51 6.54 6,48
Mesh . o ocinmme———- .50 8.70 0.35 0.52
Late top t,rop)
oker 4 emmrmn——n 7.10 7.64 7.53 7.42
Station '21 ................ 745 7.81 7.01 7.42
Station C. . wannaa. 8.02 7.9 7.73 7.85
Statfon 8. oo .on o 777 7.86 7.63 7.52
MERD . v icrim e e 7.58 .77 7.45 7.60
19483
Tarly (bottom crop);
Coker din L=k o uvecnua, - 7.51 7.32 7.11 7.31
Station 21 e 7.61 7.47 7.06 7.35
Station Co.oninen v e 8.06 3.09 B.08 8.08
Station 8. ..o 238 7.50 7.81 B.00
Mean., _._.___.. e 7.86 7.67 7.51 7.68
Late top crop}:
oker+in 14 . ... ... . 7.67 7.87 7.04 7.30
Statton 21w -0 anas 7.87 7.52 7.81 7.67
Station C_. ... - . ... 8.50 8.05 7.59 8.05
Station 8. . ... . ... 8.06 797 7.52 7.78
MEOT e on o eeeeman e 8.02 7.68 744 7.7}
Mean for years
b5 3 U 7.04 7.23 6.00 7.06
§ {1 S 7.04 7.67 748 7.70
Medn for pickings:
Early (bottom erop)..__. . 7.18 7.18 6.93 7.10
Late (top erop). .. couenoos 7.80 772 7.45 7.60
Menn for strains:
Coker 4in 1=, .. ... 7.15 7.17 6.87 7.06
Stetion 21 .- e aaool 7.33 7.26 7.01 7.20
Station C_ ..o coniomnan.as 7.84 7.90 7.53 7.76
Stetion 8. .. _.. ... ... 7.65 7.48 7.35 7.49

3

Averages for treatments, .. . 7.40 7.45 7.19 7.38
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TABLE 16.—Percentuge of emmonia ! tn kernels of cottonseed as in-
fuenced by rate of potash fertilization in four varieties of cotton

pleked ewrly (bottom crop) and late
at Tifton, Ga.—Continued

ANALYSIS OF YVARIANCE

(top crop) in 1942 and 1948,

Least gipnificant
differences between
L Degrees Moean roeans at—
Source of variation 0 squaret  |——
lrecdom
S-percent | l-percent
lovet level
Vurieties.... . .. . ... 3 41,1507 0.23 0.31
Treatmoents_ . 2 ** 1384 19 26
Virietivs X trenlinendy, | . 6 RiIE 30 53
Pickings_ o 1 **3. 7408 .16 .22
Vuricties X pickings . _ . Ceea 3 00633 32 43
Treatiments X plekings 2 0132 .28 37
Virigliva X trenlments X pickings. i 0746 .55 75
Years.. . . . 1 » e e 0024 A 22
PickingsXyeurs . ., . { i **3.3802 23 41
Brrors. .. . 22 B U i DURRPROR VDR

hully,

! Baseel on [0-poreent moisture in the fuzzy seed

antl 0.5-percent NH; content of

*Observalions in 1912 represent determinaiions on n blend of the & repliente

sumples,

* Ohservations in 1043 represent (he mean of determinations on 4 replieate sumples,

{ae

=A highly signilicant mean square,
b lrror varianee measured as the mean o

I-H:erccnt level,

all internctions with years,
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TaABLE 17.—Kernel capacity ! as influenced by rate of potash feriil-
ization n four variebies of collon picked ewrly (bottom crop)
and late (top erop) in 1942 and 1943, at Tifton, Ge. ’

ExvremieNnran Dara

Ternel capacity with X0 i
applied at the aere rate of— Yo
Alean

20 pounds ! 40 |)0lllldh E 80 pouncls

Cokerdin I-1___._.._.. . 65,37 68,02 70.97 6812
Stalion 21 : (8.53 67.78 #9.31 68.54
Station C_._ .. .. ... ¢ 6BAT 7407 1 728 70.91
Slabion S_ .o ... .. L 6549 68.32 ' 68.74 {i7.52

f

|
19431 E i
Larly thotton crop): Percent + Percent ‘ Percent Pereent
!

Meati... . ... 6646 | 6955 . 7030 | 687

Tate (lop cropt: i : !
Cokerdin 1=l ... ... (8 33 3. i 1880 73.40
Stalion 2L ... . ... o 7048 : T1.98 73.25
Statien C... ... . ... 1 ps02 | . T 7347 70.63
Stalien 8, ... . . - 66,19 ¢ e 73.16 7L.70

Mean_ .. ..o .. $68.25 | 16 TLAZ 72.24

10447
Tarly (hollom eropi: :
Coker din 1-1 . . : Tkt ; 3.2 : 72 74.10
Station 21. . e e R . i 74.85 T.56
Sation G ... .. o 3.5¢ RiX ! 77.82 - 77.01
Slation 8_ . . .. .0 ..., 76. i . ¢ 76.00 75.99

Mean .o . . 35 7577

Tale (top ernp): ; i
Coker -bin 1=k, .. . o0 2! . 75,57
Stetion 21 e 73.581 i . 79.91
Sintion oo . H43 70.56 76.79
Slation & oo T3AE L T438 75,58

Nean . o T : !I 7(1 06

Menn for yores:
19342 _
19453

Mean for plekings:
Barly (hollom crop) .
Lute tlop crop) ..

Mean Tor strains:
Coker 4 in t~+.
Station 21 .. ..
Station €.
Station 8.

Averages for treatments. .
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TABLE 17.—Kernel capacity ' as inﬁuence(}, by rate of potash fertil-
ization in four varieties of cotton picked early (bottom erep)
and late (top crop) in 1942 and 1948, at Tifton, Ga.—Continued

AnNanvsis oF VarranNce

Least significant.

. differences between
. Degrees Mesn means at—
Source of varintion of suare 4
freedom .
S-percent l-percent

level ievel
Varielies_______.____ . __..__. 3 42701 1.93 263
Treabments____________..____. 2 **i4 6731 1.67 2.27
Yaricties X treatments_ . _______ G 1.4310 3.35 4.56
Pigkings. oo __ i **43.4531 1.37 1.84
Yarietles X pickings_ .. ____ ... __ 3 0.3351 2.73 3.71
Treatmentsxpickings. .. ... __ ! 2 i 42125 2.87 3.22
Vuriaties X Lreatments X pickings.. | G ; 3.5052 1,73 6.43
Years_ ..o . e 1 L300 1182 1.37 1.86
Pickings Xyears ... . .... ... 1 C 20,6250 1.93 2,63

Breort. . .. 22 : 8206 . (e
i i

! The suint of the percentage of oil

of NHyt in the kernel,

plus the percentage of protein (5.13 X pereentage

*Observations in 1042 represent dcterminations on o blend of the 4 replicate

snples,

3 Observalions in 1943 represent the menn of determinations on 4 replicate samples.
¥*=A significant mean square, S-percent level; **=u highly significent mean

stjunre, 1-pereent level,

® Error variance meesured as the meun of all interactions with years other than
those components found significantly highor than the mean of the vomainder.
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TABLE 18.—Percentage of 0il 1 in seed as influenced by rate of pot-
ash fertilization in four varieties of cotton picked early (botiom
erop) and late (top erop) in 1942 and 1943, at Tifton, Ga.

Exrermentan Dara

"

Percentage of oil with KO
applied at the acre rate of —

Yeur, picking, and variety Mean
20 pounds | 40 pounds | 80 pounds
1948e
Larly {(bottom erop): Parcent Percent  Percent Percent
Coker din 14 _ . _.o._.. 15,29 17.16 20.15 17.65
Station 28 eaoeaaoos 16.75 16.87 17.35 16.99
Station C_____. . ... ..... i5.12 16.15 18.01 15.43
Station 8. o .. ..o ... 16.47 17.32 17.95 17.25
Mean. ... . coaveeo—- 15.93 16.80 18.36 17.05
Late (top erop):
Cokerdinl-4..__..._.... 15.64 16.76 19.040 17.43
Station 21 ___..__.. e aam i5.47 18.20 1891 17.53
Station C.____._ .. . ... 13.14 15.38 16.86 15,13
Statton S_ ... ..o 14.28 17.55 17.52 16.45
Mean__ ... .. s 14.63 16.97 18.30 16.63
19441
Early (bottom erop):
Coker din 1-4. ... ... . 16.63 17.24 17.97 17.28
Station 20__ . . ... .. 16.87 i16.82 1791 17.20
Station C__. ... e - 15.41 16.80 17.03 16.58
Station S_.. .. . _........ 16,17 17.14 17.82 17.04
Mean.... .. . . _..__ 16.39 17.00 17 .68 17.03
Fate (top erop}:
Cokerdin l—=b___ ... .. _. 16.44 17.45 18.76 17.55
Station 20 . _ ... _ ... 14.59 17.81 18.82 17.54
Station . ... ... . 15.24 16.72 18,16 16.71
Station 8. .. ..., ... .. 15.33 16.98 18.61 16.97
Mean_ ... .. . ... .. - £5.90 17.00 18.59 i7.19
Mean for years:
W 2L .0 o .. 15.28 16.92 18.33 16.84
943.. ... . .- RN 16.15 17.04 18,13 17.11
Mean for pickings:
Eurly {bottom erop)_ ... ... 1617 16.93 18.02 17.04
T.ate (lop crop).. .. . 15.27 17.03 18.44 16.91
Mean for stroins: :
Cokerdin 1-4.... .. . _. ., 16.02 1714 19.19 17.45
Statien 20_ ... . - 16.42 17.28 18.25 17.31
Station C__. _ . 1:4.85 13,26 17.52 16,21
Station §.. .. 15.56 17.25 17.97 16.93
Averages for trentments. . L. I 1698 | 18.23 16.98




YIELD AND COMPOSFEION OF COTTONSEED 101

TABLE 18.—Percentuge of oil ! in seed as influenced by rate of pot-
ash fertilization in four varieties of cotton picked early (bottom
erop) and late (top crop) in 1942 and 1943, at Tifton, Ge.—Con.

Awarvsis oF Vagiance

E Lenst, significant,
Deggrees differences between
egrees s ab—
Souree of variation of _M an rieans ab
freedom squarce
Spereent | L-percent
level level
Varieties. ... . . ..._._ ... 3 *+3.7218 .59 0.80
Freatmentu. . _ .. e 2 **25.3640 5l Riit
Varicties X trontsnents. ... ... & S5 1.02 1.38
Pickings . . . .. ... _...._. H 4900 42 56
Varicties X pickings . . . __._ 3 G569 83 1,13
Trentments X pickingy _ ... . 2 *_BRT2 72 A8
Varieties X treatmments X plckings © (] L2086 t.d4 L.95
Yenrs. .o _iniao o ol 1 8480 A2 56
Brear® oo, ... . . . 0 23 i ARG L

f Culculnted on the basis of 10-percent, moisture in the fuzzy seed.

‘()lbservntions in 1042 represent determinations on a blend of the 4 replicate
sennles, .

¥ Observalions in 1843 represent the mean of determine iuns on 4 replicate samples.

t*=A significant mean square, S-pereent level; **=a highly significant mean
squiare, 1-pereent level,

* Byror variunee measured ay the mean of gl irteractions with years,

TABLE 19.-—Acre yield of cottonseed as influenced by rate of potash
application in four varieties of cotlon in 1942 and 1943, at
Tifton, Ge.

e mim e ———

‘} Acre yield of coltonseed with K.O
. [ apphied ut the aere rate of —
Yerr and variety : o Mean
26 pounds | 40 pounds : B0 pounds
i9H2: . i Poundy i Pounds | F “ounads Powndy
Cokerdint~t... . . 3538 . a0 | 728 635
Satton 200 0 . 339 | 666 800 G468,
Strtion c. .o 541 0 603 ' 696 613
Statton 8. . . . . . . +20 529 . 612 520
Meno.. . 50 600 . 709 | 609
1943 : N '!_ i
Coker 4 in 1-}_ L 526 : G20 604 ¢ 613
Mtrtion 20... . . . 459 : (A1) ! s 1 596
Station Q. L . atT . G4 i (72 598
Station §_ .. s s | hes | sod
Mewa_... .. . 47 5 | 615 | 58
Byeur nvernges: L H_"'_ - : i
Coker 4 it -4 . . 32 . 630 : 7it i 624
Station 21 _ S aug 633wt | 632
Statien C... . . Coo&g o 603 1 682 60
Siation 8| - 407 521 ! 07 512
Mean. oo s o o022 | 503

¥ Refer te Appeadix table 24 for variance analysis applieable to these data,
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TABLE 20.—Cottonseed grade’ as influenced by rate of potash fer-
tilization in four varieties of cotton picked early (bottom crop)
and late (top erop) in 1942 and 1948, at Tifton, Ga. ®

ExprriveEnTAL Data

Cottonseed grade with X0
Year, picking, and variety applied at the acre rate ofi— L Mean
26 pounds { 40 pounds | 80 pounds )
{2422
Barly (bottom erop): Potnts Points FPoinls Poinls
Cokerdinl-=d, . ... _..._ 838 G2.5 103.2 63,2 .
Station 21__._ .. ...... 99.7 90.6 93.0 914
StationC... . en oo . 83.7 %).8 496.9 90.5
Station S... oo 0.2 94.3 97 .4 94.0
Menn_ o o 87.1 02,1 97.6 923
Lute (top crop):
Cokerd wn 1. .. ___..__ 87.7 2.0 104.7 4.8
Station 21 vane el o 87.¢ 1061.5 10631 97.3
StationC ____._.__. ... 778 89.t 96.0 87.6
Stalion 8. .. _._._._ ..} 83.0 0.1 98.6 93.6
Mean.. - .. ... . .. 840 95.4 100.6 93.3
1843 3)
Eurly (botlom erop):
Cokertin it . ___._.___ ! 92.5 95.6 97.5 95.2 .
Statton 4. . . . 86.6 92.8 97.0 83.1
Station O ... ... 90.6 94.8 96.2 693.9
Statton S__ ... 93.5 96.8 1001 96.8
Mean .. ... .ooooaaas M.5 95.0 97.7 a4.7
Late {top crop): {
Coker 4 in it ... us.0 949 180.7 96.2
Station 0. _.ooeueo. Loo.o {20 | 851 101.9 96.0
Statten C_.. __. ... . . . 88,4 i 349 : 1001 0.5
Station 8... . _ . i 88.4 i 6.2 I 162.7 95.7
Menn.oo. . ... ... 904 | 953 | 1011 95.6
[T L L
bMenn for venrs: ;
| RE L O | 83.5 93.7 y9.1 02.8
£ 2 N R 10} | 95,1 99.4 95.2
Mean for pleking: T I
Early thottom eropl . . | 89,5 | 935 97.7 03.5 -
Late {top erapt. . .. . 87.2 95.3 } 1009 04,5
Meann for steatns; o i E o
Coker i in 11 | : 89.2 94.7 ) 1015 .8
Station 21.. . . X S 1 S 015 .
Statton ©. . . __. e 45,1 924 7.3 o916
Station B . 88.7 MW 907 43.0

o83 60 e

Averdges Jor lrenfments : 883 HEE
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TABLE 20.—Cottonseed grade * az in fluenced by rate of potash fer-
tilization in four varieties of cotton picked early (bottom erop)
and late (top crop) in 1942 and 1 943, at Tifton, Ga.—Continued

ANALYSIS or Vansance

Least significant
differences between
L Degrees Mean means af—
Souree of variation of square* |
freedom ;
| . S-percent | 1-percent
i level level
Varieties_._. .. _ . ..._._.___ 3 *30.7161 23 3.1
Treatments. .. ___ . ... 2 *186.3425 2.0 2.7
Varieties X irentments__________ [{] 6.7011 | 1.9 5.4
Pickings_ . ___.____ . ... __ 1 P W S 1.6 2.2
Varieties X pickings. . .., __ i 3 ¢ 189114 3.2 4.4
Treatments X pickings. ___ .. ___ : 2 ¢ 30,4792 2.8 3.8
Varieties X trontments X pickings. 6 6.6522 5.6 7.6
Years._o.. .._ _ .. _._._ .- 1 i **BB.E142 16 2.2
Treatment X years. .. .. _ . 2 i *29.3249 2.8 3.8
Error® .. ... ... b4 | ! 720950 | . Lt

! Based on messurement of q uanticy index with prime quality assumed nt 10-pereent
moisture content of the f uzzy sced.

3 {.)lbsorvntions in 1912 represent determinutions on g blend of the 4 replicate
sumples.

3 bbsewations in 1143 represent the mean of determinations on 4 replicate samples,

¢ *=A significant mean square, S-percent level; **=n highly significant mean
square, l-percent fevel.

Error variance measureil as the mean offall interactions with yeurs,

TABLE 21.—Adcre value! of cottonseed us tnfluenced by rate of pot-
ash application in four rarieties of cotton in 1942 and 19432 at
Tifton, Ga.

H Aere value of cotlonsesd with
. K<lr npplied at the acre rate of -
Year and variety e Mean
20 pounds : 46 pounds | B0 pounds
1442: Dollars . Dollors Dollars | Dollurs
Cokerdin 14__.. . .. .__ 129 13.52 2117 16.87
Station 21._,. . ... __ 13.43 17.89 . 2114 17.49
Station C___._ _____0 71 ey 13,18 | 1870 15.40
Station 8. ... _____.__ ... 10,19 i 13,72 - 16.80 13.57
e
Mean .. . . ___.. i 1219 1 1583 (1948 I 1583
1943 ] ; : T
Coker4in 1—4 . _ . (366 - Lle.gh ! 10,22 16,43
Station 20 ceeeeeeeef LLBB 0 1877 ¢ 2021 1 158R
Statiens C __ .. .. e ) 1286 106.06 18.46 i 15.82
Station 5, _ .o [TEXTE B 13,59 \ 17,18 i 13.68
Meun T 1208 1356 1+ 1875 15.46
2.venr pyvernges: o T P
Coker 4 fu 11 P 13,28 16,51 2020 16.67
Station 21, __ . . . __1 1254 16883 ¢ 2068 ¢ 1867
Station C . 1250 1562 | 1862 15.61
Station 8. ... 10.21 13.80 ! 16¢.95 13.62
Mewn ... 94 1570 1 _0a2 | 1ses

* Based on the 1944 s-;;p ort price of $56 per ton for basis grade seed.
* Refer to Appendix table 24 for varinnee analysis applicable to these data.
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TABLE 22.—Cottonseed copactty’ as influenced by rate of potash
fertilization in four varieties of cotton picked enrly (bottom
crop) and late (top crop) in 1942 and 19483, at Tifton, Ga. ®

Exrerimentasn Data

Cottonseed eapacity with H.0
. . applied at the acre rate of —
Yeur, picking, and variety Menn

20 pounds | 40 pounds | 80 pounds

I(}J’J
Early {bottom crop): Crams Grams Crams Grams
Coker din 1~ ... ... 31.50 33.41 36.53 33.81 -
Station 23 .. ... Loeeo .o 32.96 32.52 33.25 32.091
Btatfon C_... ... 42.30 34.98 35.04 34.11
Station S_.... .._.......] 3345 | 3440 35.08 34.31
Mean._ .. ... ... 32.55 33.83 34.97 33.78
i.ute (top crop): '
Coker 4t L~4__. ... ._.__. 34.00 31.05 37.08 35.33
Station 21__ ... _..._.... 32,76 38.25 38.30 36.44
Station C__.__ . ... .. ) 3371 36.06 37.12 35.43
Stafion 8. ... ... 3144 37.97 3763 36.68
Mean._. .. ... ........ 33.72 36.58 37.53 35,05
1048 )
Early (boltom erop): .
Cokerdin 1=d_. . .. _.... 3499 35.45 35.56 3533
Station 21, _ ... ... 35.08 34.77 33.35 35.07
Statlon C_._ _............] 3836 : 36460 36.03 36.38
Station §.._ ... .. ... 378t 37.04 38.19 37.51
Mean. ... e 3575 35.96 36.51 36.07
Lale {top crop): ’
Coker 4 in L=t __ __...[ 34981 35.71 36.46 35.69
Station 24_. .. N 35.00 3542 36.67 35.72
Station C._._..... ... ... 3596 ! 3678 37.31 35.68
Station 8... . ..., . . - 3549 | 37.09 38.51 37.063
Mean_. . .. ... | 3335 | 3625 3724 | 3628
Mean for yeurs: 1 I f {
1942, oo e Bt i 3520 . 3625 1 34.87
13, ... 355 1 36 ] 3687 ] 3618
Mens for pickings: ' i ‘
Early (bottom crop). . .. 3415 ° 3490 | 3575 | 31903 -
Late (top eropy. ... = 3434 . 3642 . 3738 | 3641
Mean for strains: ; } * ! .
Cokerin I=f.... . 1 338 1 3465 © 360 3497
Station 21 __. . .. ... . .0 3397 a2k 3586 35.03
Station C_.. . . . Y3439 ¢ 36 L 3668 ' 3370
Stattes S§.. .. . - dh17 3662 | 373 3638
Averages for trentments . . YT Poo3age ! BEsh | 8552 .

cmres mamra L e e
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TABLE 22.—Cottonseed capacity * as influenced by rate of potash
fertilization in four verieties of cotton picked early (botiom
crop) and late (top crop) in 1942 and 19483, at Tifton, Ga.—Con.

i
i
!

Least significant

differences between

Degrevs | 8 ut—
Source of variation E of Mem‘l, means ut

I freellom Squars

: Spercent | 1-percent

J! level level
Varielies_...... . . .. ....4 3 *3.2679 0.73 0,99
Treatments. ... ... .. . ot 2 i **10.8865 .63 .88
Varietivs X trentments . ! & f 3509 1.26 1.72
Pickings., . .. .- .. l 1 **.8507 R i)
Vurieties X pickings . ... . .. s 3 1.1003 1.63 1.40
Treatments X pickings .. . . . 2 106054 80 1.21
Varietica X trontments X pickings,! + 6 1.1256 1.78 2.43
Yewrs.___ ... . ... .. .} 1 **20.6194 Al i)
Treatment X years . Lt 2 *3.7183 -89 1.21
Piekings X yonrs. _ . o i S O*R1La661) 35 A9
Tirror® .. e e s i 20 i B S S DU

i

'The mim of pereentage of oil and percentage of protein (5,13 X pereentage

of N} in Togay seed, 10-pereent moisture content., .
* Ohservalions in 1942 represent determinations en a blend of the 4 replicate

sumples,

3 Observations in 1943 represent the mean of determinations on 4 replicate smnples.
1 =X gignificant mean square, S-percent lavel; **=a highly significant mean

square, l-percent. level.

¢ Brror varianee mensured ws the mean of alf interactions with jears other than
those ecmponents found significantly higher than the mean of the remainder.
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TABLE 23.—Percentage of ammonia? in seed as influenced by rate
of potush fertilization of four varieties of cotton vicked early
(bottom crop) and late (top crop) in 1942 and 19248, at Tif-

ton, Ga.
Exeprimenral Dara
Pereentage of ammonir in seed with
GO applied at the aere rate of —
Yeur, picking, and variely | __ Mean
1 20 pounes ! 48 pounds ! 80 pounds
e e _ i -
19422 t |
liurly thottom crapi: Pereent | Pereent Percent Percent
Cokee in 1=t 4 814 ’ 3.18 2,93 3.08
Station 21 e 3.6 | 3.00 3.10 3.10
Slation cu ! 3335 3.67 3.32 3.45
Station 5. . ' 331 3.33 343 336
Mean. .. .. - 324 ; 33t 319 3.25
Late (top erop): S _; T t
Cokersan 14, . 158 3.27 3.45 343
Station 21 | : 347 . 3.9t ‘ 378 3.60
Station € . . _ . 401 403 3405 LA
Stations 8 . 3.93 3.98 3.02 3.04
Meni oo oL o L BTL 382 | 375 3.76
10435 o T
Early {hotiom crop):
Cokerdin d~4____ . . 4,55 3.55 343 3.52
Stalion 2§ .. .. ... 4.55 3.50 340 3.48
Slation C_._.___ _._._____ 3.84 , 3.86 3.88 3.86
Stafion 8. .. . ... .___ 4,12 3.88 3.97 3.99
Menn oL ____ 3.7 3.70 3.67 3.71
Fate {top crop): : )
Cokerdmn 1. .. .. .__ 360 | 3.56 345 3.53
Beabion 20 . . . — $.60 | 3.55 3.48 3.54
Station O, B . L% I 3.9 374 3.90
Stafion 8 - 30 ! 3.92 3.88 39
Meano.. o0 am o 3w 3.64 3.72
Menn for yenrs: ! o f
1942 o0 0 L L Lt 448 3.56 3.47 3.50
313 S, .- : 3.78 ‘ 3.72 3.65 3.72
Mean for pickings: P i
Burly {bottom eropd. ... 7 3.51 | 3.51 3.43 3.8
Late {top erop). . e 3.7 3.78 3.60 3.7
Mean lor stenins; : ' ]
Coker 4§ in 1-4 B ' 3.29 3.39
Siation 21 ., _. . 3.t 3.45
Station C. 372 4.80
Station 8 3.80 3.80
Avernges for trcatmoents | 356 3.61
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TABLE 23.—Percentage of ammonia ! in seed us influenced by rate
of potash fertilization of four varieties of cotion picked early
(bottom crop) and late (top crop) in 1942 and 1943, at Tif-

ton, Ga.—Continued

ANaLvais oF VARiance

Least significant
differences between

Source of vanation Deg;ees Mean Feans ab—
freedom squate ¢
S-pereent | 1-perceat
level level
Vartetles_ .. ... ... _.__._.__. 3 **).5736 0.0 0.14
Treatments_ . ... ______ 2 .0288 .09 A2
Varieties X treatments_ . .. __._ 6 0113 A7 24
Piekings. .o .oo .. 1 ** 2204 07 A0
Varieties X pickings_ . .. ______ 3 0108 BE 20
Treatments X pickings____._.___ 2 0006 12 a7
Varicties X treatments X pickings. 6 0193 25 .33
1 TP 1 ** 5354 o7 10
PrekingaXyenrs_ oo ... _____ 1 *I7T8 10 A4
D 4 7 P 22 0842 | L.

¢ Caiculated on the basis of 10-pereent moisture in the fuzzy seed. )
* Observations in 1942 represent determinations on 8 blend of the 4 replieate samples.
* Observations in 1943 represent the menn of delerminations on 4 replicate samples,

+#¥= A highly significant mean square, 1-pereent level.

¢ Brror varinnee measured as the mean of all interactions with years.
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TABLE 24.—Analyses of varignce of cottonseed product measure-
ments for the replicale samples in 19483, Tifton, Ga.

Axasvses Witk Resuuts ror Prexina Dates Seareaaten

Mesn square! for analysis of —

Degrees
Source of ‘ of A p
variation rec- s ] oo Am- otton-
dom :tl“éi Tuzz | Kernels c:ge:ln monia in|  seed
‘ seerd grade
: Hereent | Pereent | Percent | Pereent | Poinds

Replications, .| 3 i 1983 3,711 1 **2.8525] *0.997i 0.0024] +22.52
Varieties. ... 3 **25.6036] **50. 1080 *+4[.4972] **2.82G6) **1.254i] *21.05
Trestments...{ 2 *+2 1507 2.88522( **17.4035] **33.5780] **.1340| **560.59
Varieties X

treatments [ B579 3.0850) .ba27 T34 0081 871
Pickings__..__ i * 59 4878 **26.0906 B389 680 012 15.03
Variettey X

pickings....{ 3 2870 1.9260 *1.3157 351 0232 15.89
Treatments %

pickings....| 2 04990 3.6696] **2.5117) **3.4464 DG **44.88
Vurieties X

trestmenty

*® pigkings.! 6 2359 2.1203 B240 1253 0240 5.01
Breoro. .. ...t 89 1381 1.4922 3328 3523 0142 7.20

Tolal .3 95 |eoooeoncdo oo L

ANauyses Witn Resunrs vor

Presing Dares Avenaasp

Meun square! for analysis of —
Degrees
Source of varistion of -
frecdom | Acre yiold | Coltonsced | Acre value
of seed grade? of secd?
Prumnds Dollara
Replications. ... . ... . ... . 3 **12,982.30 *§1.6514 **2.501%
Varjeblea. ... . ... . 3 **10.641.19 *11.0858 **17.9757
Treatments. . . .. .. 2 **161,160.80 | **284.3715 | **178.1325
Varieties X treatments_ .. 4] 2,689.90 42184 **5.4082
Brror... _.o.eee o L. ool 33 2,658.66 28702 1.2286
Total .. ... .. .. .. C Y S, vamafeaamcm e

Pr=A significunt mean square, 5-pereent level; **=npn highly significant mean

seisre, l-percent level.
 Cotionseed grade enleulated as quantily iulex with prime quality assumed.
3 Bused on the 1944 support price of 336 per ton for basis grade cottonseed.
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TABLE 25.—Mean squares obtained in the analysis of variance of 10 different measurements of cottonseed pro-
duction and composition as influenced by ratio of fertilization in limed and unlimed series,” Experument, Ga.,

1941-43

 Degrees

Mean squares? for analysis of —

Source of ‘varidtion 1o of

N
r freedom seed

vield

p
. Cotton- ¢

i Fuzz

i
¥

Kernels

:Capacity
f

o
kernels

Oil
in
kernels

Am-
monia in

kernels

Am-
Inonia in

- seed

: : ~Pounds 1
Treatments. . . ....... .. *+151,178

Components of blocks?.. ..o
Years. . uo. wos . oiwn ol
Series {limed vs. unlimed )
Series within years...._.. ;

**251,392
124648482
25,199

[l SRS

Error (blocks X treatments).. 105 97,705

" Percent

**3.3000! **3.1850;

|

ST R

.0001; **13.7676;

0090 3.8072
A766 9824
H

| +36.2365

Percent § Percent

8.7009
5203

*4.7595 53312

Percent
**91.2218

++103,75731 *13.5229

.2202¢

1.8731

2.4139

3.8703

1909

1.6331}
3.7229;

Percent

**6.8823
0300
0136,

1562

Percent
**(.6055

**2.9917,
1176

10009
0487

V'Each series within each yedr was in a separate tier of J)lots s0 that

there were 6 tiers of plots.or blocks. The 5 degrees of free

om for com-

parison of years, series, and years X series are thus fully confounded
with block location. " These 5 degrees of freedom are removed from
error term for ‘testing treatments, but any significance among these

effects is due in part to location, and the residual influence of years or
series is not separable.

=+ — Significant mean 'square, 5-percent level; **=a highly signifi-
cant; mean square, 1-percent level.

-
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TABLE 26.—Yield of cottonseed ! per acre-as influenced by varying the rvatio of fertilization, with and without lime,
and by year, Experiment, Ga., 1941-48

§ .
; . Acre yield of cottonseed by series within years—
; Composition »
Fertili ; of fertilizer ; !
ertilizer ; » 1941 2 194 Mean *
treatment No. i SR 19 194 943 Mean
N ! PO; ¢ K0 Unlimed | Limed | Unlimed | Limed .} Unlimed | Limed
- ERGE ? series series series series series series
Percent Percent  ? - Percent Pounds Pounds Pounds Pounds Pounds Pounds Pounds
U 15 ! 0 152 194 225 152 175 201 183
0 12 3 517 552 459 550 601 459 523
3 12 0 388 375 335 310 149 162 286
0 9 6 560 553 529 608 618 712 597
3 9 3 679 741 571 553 395 307 541
6 9 0 529 573 207 219 155 152 [ 306
-0 6 9 497 576 341 489 563 861 554
3 6 6 615 656 389 556 686 996 650
6 6 3 527 456 429 611 922 1,132 680
9 6 0 285 391 270 415 777 651 465
0 3 12 362 415 326 447 1,038 1,103 615
3 3 9 391 417 779 830 595 669 613
6 3 6 275 385 462 699 618 734 529
9 3 3 191 265 447 703 3738 573 . 426
15 i i 12 3 0 249 304 192 413 233 372 204
DL S N R PP 0 0 15 62 72 112 317 268 350 197
A 3 0 12 172 378 118 438 146 495 291
18 L iiiiicaieeca 6 0 9 201 456 49 484 178 696 359 -
19 e 9 0 6 252 515 33 456 94 741 353
20 L e eieat 12 0 3 252 530 15 304 317 . 952 395
b SO O S 15 0 0 204 453 9 346 307 453 295
P I 0 0 0 131 193 97 196 221 314 192
Mean. . o vummen]a i | ie el 345 430 291 460 429 595 425
1 Caleulated from yields of seed cotton wusing an assumed 35-percent  significant, 5-percent level; a difference of 25 pounds of cotton betwcen
lint: treatment- means is hlghly significant, 1-percent level.
2A dJﬂ'erence of 10.1 pounds of cotton hetween treatment means is 3 Average of 3 check plots in each szaries each year.

o - ; o . . L
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TABLE 27.—Fuzz ! on cottonseed as affected by varying the ratio of fertilization in limed. and unlimed series, and by

e

year, Experiment, Ga., 1941-43

Percentage of fuzz on seed by series within years—

Composition
Fertilizer of fertilizer
9
treaiment No. 1 1942 1943 Mean?
. ¥ i
N PO K0 Unlimed | Limed : Unlimed | Limed Tnlimed Limed
- ik i B series - series .7 series series series series
Percent Percent Percent Percent Percent i Percent Percent Percent Percent Percent
) —— 0 $ 15 0 10.87 11.82 g 11.32 11.43 8.78 8.41 10.44
2 - 0 12 3 1090 + 1179 11.59 11.50 997 9.65 10.90
3. B 3 12 0 11.83 ¢ 11.03 ; 10.65 11.44 9.00 9.25 10.53
f: . 0 ¢l 6 12.10 11.17 11.57 ¢ 11.60 10.85 9.77 11.18
5.0 § 3 9 3 11.56 10.85 0 1187 ! 1161 10.49 9.23 10.94
[ - 6 9 0 12.35 13.61 ¢ 14.59 5 10.40 10.44 8.70 11.68
7.0, 0 6 9 11.05 10.54. | 15.08 15.23 11.08 10.39 12.23
8. - 3 6 6 10.77 1019 , - 1219 12.59 10.83 9.85 11.07
9... . 6 6 , 3 10.64 077 11.42 11.80 9.31 9.59 10.42
100. - . 9 6 ; 0 11.41 - 10.67 11:18 10.49 10.13 9,14 10.50
11, . 0 3 } 12 11.31 10.67 12.94 12.97 10.31 8.42 11.10
12 .. 3 3 ! 9 12.30 1214 12.30 11.48 10.93 9.24 11.40
13 . . 6 3 { 6 13.24 11.87 13.06 11.59 10.97 10.31 11.84
14 9 3 i 3 11.96 11.71 13.13 12.03 11.14 6.90 11.15
15 - R e 12 3 ; 0 12.03 10.71 13.34 13.01 9.98 8.78 11.31
16, .. P 0 0 i 15 11.82 13.17 14.73 13.23 11.39 S.77 12.35
17 P 3 0 | 12 12,45 11.52 14.57 1240 12.41 10.54 12.33
18 Ll e 6 0 9 12.75 11.58 14.60 15.76 11.57 10.91 12.86
19. .. miSimmed 9 0 6 "11.34 11.39 16.05 18.09 11.03 8.70 1277
200 e lem dman 12 0 3 11.77 12.07 14.56 12.79 9.35 8.00 11.42
21 s e ad e 15 0 0 11.35 ¢ 11.00 13.01 12,45 10.04 8.02 10.97
22 B ST 0 0 0 11.76 . 1222 12.92 13.08 9.78 9.24 11.50
Mean_ Cooaoooonoo o oo 11.71 11.43 13.03 12.59 1044 |* - 922 11.40

YAt 10-percent moisture content of the seed,
z 2 A difference of 1.17 percent between treatment means is significant,
5-pereent level; a difference of 1.55 percent between treatment means

is highly significant, 1-percent level. o
* Average of 3 plots In 1942 and 1943; of 2 plots in 1941.
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TABLE 28.—Per centage of kernels in cottonseed as influenced by varying the ratio of fertilization, with and with-
out lime, and by year, Experiment, Ga., 1941-43

44

Percentage of kernels in seed by series within years—
Composition
- L of fertilizer
Fertilizer . . 1941 1042 1943
treatment No. : o

3
Unlimed Limed Unlimed ; Limed Unlimed Limed
series series series series | series series

N P,0; K.O

Percent Percent Percent Percent Percent Percent. Percent Percent | Percent
15 43.77 47.05 48.44 46.90 48.83 51.15
50.52 50.12 49.16 49.74 51.64 51.50
46.60 48.50 49.65 48.75 48.56 49.06
“51.00 50.78. 50.85 50.80 51.30 51.58
50.70 51.53 48.78 49.70 51.68 50.82
50.75 50.18 48.02 49.47 46.82 47.50
51118 51.42 48.90 48.64 49.69 51.12
52.75 52.18 48.50 49.58 51.26 51.90
51.90 52.08 : 50.46 51.90 52.08
46.75 49.02 R 50.00 52.89 51.65
51.47 51.20 49. 48.60 51.42 51.25
4994 | . 49.78 9.8: 50.38 51.06 50.90
50.03 50.72 8. 49.24 8136 50.95
50.20 49.79 . 50.64 50.01 50.54
50.92 51.15 X 49.87 49.20 48.88
47.85 49.95 . 48.43 50.38 50.06
49.67 51.38 . 49.16 49.15 50.00
50.46 51.32 . ] 47.84 49.66 49.10
50.38 51.55 . 48.75 49.75 51.70
51.55 50.78 . 48.96 52.25 52.20
50.95 52.31 . 48.86 50.54 50.55
49.10 50.06 . 47.26 50.59 51.16

49.93 50.58 2 49.18 50.45 50.71

—

[ —
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0
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3
0
3
. 6
0
3
6
9
0
3
6
9
2
0
6
9
2
5
0
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1 A difference of 1.78 percent between treatment means is significant, 2 Average of 3 checks in 1942 and 1943; of 2 checks in 1941.
5-percent level; a difference of 2.36 percent between treatment means is
highly sxgmﬁcant‘. 1-percent level.
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TABLE 29.—Oil content * of kernels us affected by varying the ratio of fertilization, in limed and unlimed series, and.
by years, Experiment, Ga., 194143

Oil content of kernels by series within years—
Composition i
Fertili of fertilizer 043
rtilizer ‘ 1941 42 1 2
treatment. No. 9 19 Mean
T - Unlimed Limed Unlimed Limed | Unlimed Limed
N P.0s K.0 series series series series series series
Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
) S SI 0 15 0 27.10 29.60 28.03 28.29 29.94 21.22 29.03
e 0 12 3 36.67 34.31 35.27 34.82 36.75 34.70 35.42
E SO 3 12 0 28.67 31.28 31.44 28.37 26.85 27.54 29,02
F i mamam . 0 9 6 37.27 42.04 38.01 38.11 38.30 36.58 38.38
2 SR S 3 9 3 35.96 35.72 37.57 34.65 32.43 30.24 34.43
B i 6 9 0 28.16 30.83 33.82 26.31 26.59 24.46 28.36
T I 0 6 9 37.75 38.10. 40.76 42.43 42.92 30.92 40.31
T 3 6 6 36.77 37.15 41.59 41.12 39.02 37.63 38.88
L UL 6 6 3 34.99 35.02 38.37 38.62 37.16 35.71 36.64
10 ... e mm—— 9 6 0 35.32 31.88 31.69 31.08 30.21 32.85 - 3217
B S U 0 3 12 43.01 40.37 42.46 43.76 38.58 40.08 41.38
B e T 3 3 9 39.01 39.55 38.97 38.68 42.03 38.74 39.50:
I & R L 6 3 6 35.28 36.77 39.92 39.62 3713 37.70 37.74
14 i aienalo 9 3 3 34.50 35.51 35.99 36.10 34.25 33.60 34.99
15 i 12 3 0 33.27 34.23 30.48 28.97 30.26 29.75 31.16
16, i i 0 0 15 38.83 37.74 41.65 41.54 4210 §  -41.21 40.51
) S N ST 3 0 12 37.06 37.11 - 40.88 42.25 36.81 39.90 39.33
L S U 6 0 9 35.67 33.65 35.85 39.67 36.55. 39.04 36.74
19 e ileeos 9 0 6 35.39 34.78 33.72 38.32 36.46 37.21 35.98
20 i 12 0 3 33.69 34.32 35.63 38.11 35.39 35.17 35.38
P 15 0 *0 33.62 34.03 35.04 33.19 21.97 31.02 33.14
223 . llailia 0 0 0 33.34 35.22 30.67 29.28 34.17 35.22 32.98
Mean_ . oo il b 35.06 35.42 36.26 36.06 35.36 34.98 35.52

! Calculated on an assumed constant 0.5-percent oil content in hulls.. treatment means js highly significant, 1-percent level. .
2 A difference of 2.21 percent of oil between treatment means is 3 Average of 3 check plots in 1942 and 1943; of 2 plots in 1941.
significant, 5-percent level; a difference of 2.93 percent of oil between
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TABLE 30.—Ammonia costent of kernelst as influenced by varying the ratio of fertilization in limed and unlimed
series, and by years, Experiment, Ga., 1941-48

e -

!

, Composition '
Pertilizer ! © of fertilizer ‘ ! ,
feriilize : 4 1942 1948
treatient No, ; . : 194 94 | 1543
1 § ]
: - PO K.0  Unlimed | Limed | Unlimed | Limed | Unlimed ! Limed
} * el : ! series ! series | series ' series | series | series
: . : S S B ' §
| Percent | Percent | Percent | Percenl | Percenl | Percewt © Percenl | Percent ! Percent Percent
| ; | 848 | 760 | 808 i 8548 S29 | 796 | 816
| 80 | 688 | 643 7 743 | 757 | 608
: : 8.28 8.13 8.04
7.13 . 6.47
7.82 . 7.18
8.56 R 8.06
6.10 6. 6.42
6.89 : 6.43
7.10
7.86
5.91

PIT

Ammonia content of kernels by series within years—
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cottonseed hulls. - . treatment means is highly significant, 1-percent level.
* A difference of 043 percent NHg between treatment means is sig- 3 Average of 3 plots in 1942 aud 1943; of 2 plots in 1941.
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TABLE 31.—Oil content of cottonseed! as affected by varying the ratio of fertilization, limed. and unlimed, and by
yea7 Empe; zment Ga 1941—43

s e s et . . e . T
i1 Oil content of seed by series within years—
Composition ‘ e

. of fertilizer s
Fertilizer 1941 1942 1943
treatment No.

K.0 Unlimed Limed Unlimed i Limed TUnlimed Limed
¥ series | series series ! series series series

e
]

N Ps0s

Percent Percent Percent Percent ! P(*rccnl : P(ra ni [ I ercent ¥ Percent i . Percent Percenl
; 15 i 0 i 12,14 14.19 13.84 ¢ 13.54" ¢ 14.88 16.22 1413

0 : 12 : ] 18.77 1745 17.59 17.58. i 19.22 18.12 18.12
3. 12 , P 136200 1543 7 1586 . 14,09 13.28 13.76 14.34
0] ! 9 ' ) 19.27 21.60 19.58 19.61 19.89 19.11 19.84
3 ; 9 . : L1848 ¢+ 1865 1 1859 0 1747 ¢ 17.00 | 1562 17.63
6 o9 : S 1At 1871 1650 0 1327 12.72 11.88 14.10
0 ‘ 6 -' 1o 10.66 19.83 ¢ 2019 - 20,90 21.58 20.65 20.47
: i 6 > : 19.56 - 19.63 2043 20.64 20.24 19.78 - 20,05
] : 18.40- - 1848 . 1961 , - 10.74 19.53 18.84 19.27

6 : £ 16,77 15.89 - 15497 15.79 16.22 17.21 16.31

3 ] 2238 . 200 2115 0 o 21.53 20.08 20.78 21.14

( CLo19.73 0 1094 10.67 . 19.74 21,71 19.97 20.13

17.90 18.90 19.66 19.76 19.29 19.46 19.16

17.57 17.93 17.93 - 18.53 17.38 16.73 17.68

17.19 17.76 1540 - 1L70 15.14 14.80 15.83

1884 1910 . 2020 ; 2038 21.46 20.88 20.14

18.66 . 1932, 19.83 21.02 '19.33 20.20 19.73

1825 [ 1752 0 1787 0 1925 18.40 19.42 18.37

18.08 1817 1552 4 18.94 18.39 1948 | 18.10

! i : ; 17.61 -~ 17.68 . 17.13 18.92 18.73 18.60 18.11

. ! 17.38 18.04° 16.61 16.54 16.41 15.93 16.82
: : 16.62 17.88 4 14.64 14.10 17.54 18.27 16.561

17.88 |  18.00 18.11 17.99 1 17.99

AIISNOLLOD 40 NOILISOJIWO0D UNV (141X

Mean, ., . . il ... .;.-,..“M,.f““ mmal 17.79 18.18

4 : - o .3 fp. S e e e Sy S RmBeE . R —

' Fuzzy seed at 10-percent moisture (.ontent “highly su,mﬁcant 1-percent. level.
* A difference of 1.18 percent between {reatment means is significant, 3 Average of 3 checks in 1942 and 1943; of 2 check plots in 1941,
5-porcent level; a difference of 1.56 p(rcent between.treatment means is
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TABLE 32.—Amnionia content of cottonseed! as affected by varying the ratio of fertilization, limed and unlimed,
and by year, Experiment, Ga., 1941-438

o i i s s i i o et 5 s

911

} Ammonis content of seed by series within years—
( Composition
. ‘ of fertilizer ! :
Fertilizer : : 1041 i 1042
freatment No. ; !

H

1943 { Mean3

; !
' oo b | o fT' | .

! : i Unlimed | Limed ; Unlimed | Limed ! Unlimed | Limed
N PO KO | series series serles | series | series i series

e o st i st . I : ;
Percent ' Percent + Percent 1 Percenl. - Perecenl  Percenl | Percent’ | Percent -1 Percent
; 15 : 0 : 3.99 3.86 ! 417 { 4.31 4.31
12 3 3.73 g0 L 341 357 . 400 4.15
12 ; 306 . ; 409 . 4.28 4,24
9 : 3.55 3. 3.26 . 3.96
9 3.37 447
3.92 4.47
2.87 3.64
4.0
4.34
4.26
3.66
3.66
3.85
3.88
4.23
2.97
3.34
3.74
4.01
4.34
4.37

3.99
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1 Fuzzy seed. at 10-percent moisture content. highly significant, 1-percent level. :
1A difference of 0.25 percent between treatment means is significant, 3 Average of 3 Cchecks in 1942 and 1943 ; of 2 checks in 1941,
5-percent, level; 4 difference of 0.33 percent between treatment means 18 :




TABLE 833.—Kernel capacity * for accumulation of oil and protein s influenced by the ratio of fertilization in limed
and unlimed series, Experiment, Ga., 1941~43

Kernel capacity by series within years -
Composition H : , .
. v of fertilizer ; : ! '
Fertilizer i 1941 1042 1943 Mean ?
§ J
treafment. No, : e ! ,

B i e e : e s it

N PO, KD »+Unlimed. © Limed Unlimed Limed Unlimed Limed
* : b * series series  series series | series series

Percent . Percenl . Percent " Percent -, Percent Percent Percent Percent Percent Percent
0 : 18 0 7060 69.05 69.48 71.49 7247 1 7205 70.91

‘ , 3 o200 0 - 69.60 68.26 . - 69.03 7491 1 73.53 71.22

0 0950 7371 71.09 8.6¢ 69.33 ©  69.24 70.26

6 P 7046 0 THG 68.38 . < 488 T 73.57 71.58

3 ¢ 7105 1 71493 70.23 38.¢ 7255 . 7281 | - 71.25

0 ;06866 - TL8L 7201 57.3 70.50 "1 - 69.9] 69.69

oG08 73080 7267 S0 721 L 73.93 72,58

7001, 70.85 - 70,16 2 7436 ¢ T4.87 71.88
057 0 7216 . 69.81 237 . T6.30 “76.08 75.08
81.07 .. 70.61 (G9.65 XU I (I 4 72.81 72.50
7101 . 7161 69.24 A9 7 73.5) 74,29 71.69
7046 . 72,58 70.10 3833 ¢ 76.70 73.11 71.89
69,34 1 72017 70.54 39, 7273 ;7392 7144
70.87 ¢ 7383 . 7169 S0 68720 1 7043 7115
70.72 72,65 68.23 - 6713 ¢ 7125 71.40 70,23
72.50 7042 60.24. ¢ E H 37 69.11 69.61
70.40 69.63 - 6745 - A0 73.3: 71.60 70.42
. 70.24 66.94 - - 6971 . 70.14 74010 75.50 71.04
T | 9 7053 0 T80 - 6912 , 74.50 72.00
R, : ( : 70.068 717 70.10 . : T4 75.44 72.20

Pt
R
s4 v rg
P

&

1
2.
3
4
D
6.
7
4\

AHISNOLLOD. 40 NOILISOANO0D ANV aTHIX

S i ) 70.45 71.02 72.03 . X\ 72.83 71.70
ce it i ‘ i ;o 70,33 72.00 68.58 54.73 | . 72.82 70,16

Mean. ovieieni oo 7089 71.38 69.94 1 69.75 | 7201 i 72.00 71.29
i § : ‘
! Equal to the sum of percentage of oil and percentage of protein 5-percent. level; a difference of 3.10 percent between treatment, means is
15.13 X percent NH;) in the kernels. Co highly significant, 1-percent level.
* A difference of 2.34 percent, between freatment means is significant, *Average of 3 plots in 1942 and 1943; of 2 plots in 1941.




TABLE 84.—Cottonseed capacity 1 forproduction of oil and proteinas influenced by varying the ratio of fertilization,
by treatment with and without ime, and by year, Experiment, Ga., 1941-43

s Ko 5 i s $ R e

81T

Cottonseed capacity by series within years—
Composition
o of fertilizer

Yertilizer . 1941 : 1042
treatment No, ' ‘

1943 ¢ Mean®

i
3
!

N .0 K.0 Unlimed Limed Uulimed { Limed Unlimed Limed
P. . : ! ; d ! , 1 !
‘ it 2 series | series series ; series | series series

i

Percend Percent - Percent - Pereent Pereent Percent Percent Percent - Percent L Percent
0 15 t [ 32.61 ¢ 33. 35.23 35.34 36.99 38.33 35.41
0 12 i 37.90 1 R . 35.08 35.89 40.20 39.41 37.48
3 33.93 37.2¢ 30.84 35.07 35823 35.51 35.63
) 37.48 374 36.30 37.36 1 - 30.04 39.42 38.07
37.56 38. 35.88 35.78 38.95 38.55 37.54
34.85 .50 36.61 34.35 34.606 54.81 35.49
37.31 . 34.91 36.03 38.41 39.32
- 38.38 .46 35.56 36.70 39.58 40.35
38.71 39. 36.74 38.05 41.08
39.50 36. 36.08 36.87 38.59
38.03 .2 35.62 35.84 30.27
36.71 37.6 36.50 35.95 40,64
36.21 38.14 35.87 35.97 38.78
37.11 38. 36.76 37.66 35.90.
37.50 6 35.46 35.01 36.58
36.28. 36.6¢ 34.67 34.69 35.77
36.51 37.3¢ 33.88 36.00 37.59
36.97 36.76 34.84 35.15 38.15 X .
37.06 .2 32.91 35.66 39.68 5 37.26
37.92 .04 34.78 36.21 4043 . 38.02
37.44 . 35.23 36.44 1 38.26 . - .37.39
36.06 . 33.77 32.21 38.21 38.74 36.09

Mean oL f 36.91 . 3543 | 3588 | 3831 | 3848 | 37.10

—
]
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COoOCoOCoWHHRWLSRCCC TSSO

[
OOWSDRNMOWSETCNOXOSTUWSTUWO

bt
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! Capacity is determined as the sum of the percentage of oil and the - 5-percent level; a difference of 1.20 between treatment means is highly

percentage of protein (5,73 X!percent NH;) in the fuzzy. cottonseed at  significant, 1-percent level.
10-percent ‘moisture content. 3 Average of 3 checks in 1942 and 1943; of 2 checks in 1941.

3 A difference -of 0.91 between treaiment means is significant,




TABLE 35.—Cottonseed grade* as influenced by varying the ratio of fertilization, with and without lime, and by year,

Ezxperiment, Ga., 1941-48

Cottonseed grade by series within years—
Compuosition e e . o i
Fortili of fertilizer 91 04 1013

Fertilizer 1941 1942 04 { Menn
ireatment No. ‘_‘ o - i Mean

- oy i Unlimed ¢ Limed  Unlimed | Limed Unlimed | Limed .

N 0, K.0 . series | series series series series series

Percent "+ Percent Percent Points 1 Points Points Points Points Points Points
0 15 i 0 726 | 821 §2.2 81.2 88.3 95.0 83.5
0 ¢ 120 3 1025 1 970 958 | 967 106.4 102.4 100.1
3 12 : 0 H 799 1 90.6 91.8 83.0 80.1 82.5 84.6
0 9 i 6 1034 ¢ 110.5 102.9 104.2 108.2 105.2 105.7
3 9 : 3 101.2 102.9 99.6 96.3 98.7 92,9 98.6
6 9 0 84.5 i 92.1 94.0 79.0 77.3 74.2 81.8
0 ¢ 6 ] i 1043 ¢« 1068 103.0- ! 106.3 ¢ 111.0 109.4 106.8
3 6 6 1059 105.5 1044 | 1063 ; 1086 108.2 106.5
6 6 3 co102,4 103.0 103.5 1054 - 108.3 106.4 104.8
| 6 0 804 91.2 914 - 916 ¢ 95.3 99.4 93.1
0 3 12 : 112.8 108.9 106.5 | 107.9 107.8 110.1 109.0
3 3 9 i 103.8 105.5 103.4 ¢ 1029 114.0 106.8 106.1
6 3 6 “98.0 103.0 102.6 103.0 105.0 105.9 102.9
9 3 3 98.1 100.5 98.7 1015 ! 96.2 94.9 98.3
12 3 0 97.5 ;- 100.5 §8.5 i‘ 853 ¢ 88.8 87.4 91.3
0 0 15 100.7 101.9 102.7 i 103.3 | 107.6 106.3 103.7
3 0 12 100.5 103.3 1008 1 1066 ¢ 1037 105.8 103.4
6 0 9 099.9- 97.8 94.9 100.6 101.7 105.1 100.0
9 0 6 99.5 - 101.1 859 | 100.3 | 103.5 i 107.0 99.4
12 0 3 98.8 99.4 94.2 { 1009 | 1053 1054 | 1007
15 0 0 98.0 101.2 92.8 94.0 ! 95.6 93.9 95.9
0 0 H 0 93.8 99.6 83.6 i 79.7 E 99.3 102.0 93.0
.Y OV SRS IS N N I o7 100.2 9.5 | 071 | 1005 100.3 98.7

1 Quiantity index with prime quality assumed; AR
* A difference.of 8.1 points between treatment means is significant,
5-percent level; a difference of 10.7 points between treatment means is

highly significant, 1-percent level.
3 Average of 3 .checks in 1942 and 1943; of 2 checks in 1941.

AEISNOLLOD 10 NOILISOJdINOD GNV drd1x
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TABLE 30.-—Seed index ( weiglht of 100 fuzzy cottonseed in grams)! as effected by varying the ratio of fertiliza-
tion, limed and wiiimed, and by year, Experiment, Ga., 1941-43

T

st

Weight of 100 seed by series within years—

Composition i
Pertilize of fertilizer 0 | 1942 ]
Fertilizer 1041 i 42 Mean
treatment No. N ; : 1943 Mean
< ‘ - Unlimed § Limed Unlimed - Limed ¢ TUnlimed Limed
X P04 KO o “gories | series series series series |+ series
Pereent . Percent Percent ¢ Grams (frams Urams Grams Grams Grams Grams
1 . 0 15 0 8.66 10.10 10.20 8.53 10.06 11.02 9,76
2 . 0 12 : b} 11.23 9.31 10.90 -, 10.53 12.54 12.21 11.12
3o 3 12 0 8.87 11.74 9.77 8.91 9.32 9.51 9,69
4 0 9 : 6 11.78 11,78 10.80 ! 11.12 12.68 12.76 11.82
5. 3 9 3 11.98 102 | 1067 1043 1 11.28 11.01 11,01
6 . 6 : 9 : 0 11.04 10.87 | 8.66 9.33 9.17 8.48 9.59
T - 0 ! 6 : 9 11.19 11.20 4 11.04 9.98 12.20 12.81 11.40
S, 3 6 i 6 11.30 11.87 10.75 11.26 ;- 1255 12.71 11.74
9 . 6 i 6 3 11.37 10.97 10.75 1051 13.32 12.42 11,57
100 9 ! 6 i 0 9.05 9.31 9.98 10.46 11.88 12.02 1045
iN Q : 3 : 12 11.24 10.86 10,52 10.62 12.40 12.93 11.42
12 3 : 3 9 11.41 11,12 11.03 11.09 12,15 12.27 11.51
13 6 : 3 6 11.77 11.68 10.67 11.01 1212 1241 11.61
14 . 9 i 3 3 12.76 12.29 10.40 11.66 11.41 11.82 11.72
15 . 12 3 0 11.59 11.30 10.76 9.99 10.75 10.69 10.85
16 R wela 0 , 0 15 11,22 1142 10.60 11.08 12,98 12.10 11.56
17 e 3 : 0 12 11.60 11.81 10.70 11.46 11.62 12.03 11.54
18 .. E 6 i 0 9 12.32 12.06 11.04 11.11 12.01 12.09 11.92
19 .. . . e 9 H 0 6 11.84 11.53 10.26 11.63 13.60 12.41 i1.88
20, [N 12 i 0 3 12.85 12,16 11.88 11.51 12.83 12.38 12.27
21 s 15 { 0 0 11.97 11.82 9.99 11.37 11.09 10.95 11.21
223 L e e 0 } 0 0 10.56 10.75 9.66 9.98 12.13 12.23 10.88
Mean, . o .o il e s v cmenmm e 11.26 11.23 10.50 10.61 11.86 11.78 11.21
i

HUNNINOMOV J0 LA S "N F¥ L6 NITATINN TVOHINIOHL

i Fuzzy cottonseed at 10-percent moisture content.
* A difference-of 0.79 gram is significant, 5-percent level; a difference
of 1.04 grams is highly significant, I-percent level.

. - .

3 Average of 2 plots in each series in 1941, for 3 plots per series in

1942 and 1943.
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TABLE 37. —-—Sel’d indexy as affected by fertilization, moisture supply, date of tagging and picking, and year, of
Deltapmc, 6 selfed-lme cotton grown at Baton Rouge, La 19.,3-—

g B e e - I ——

Weight of 100 fuzzy seed, moisture-free

. i Acre rate of fertilization with—
Yeur and

treatinent No, : ; Pickiug Mean Mean of
: of all first. and

second
pickings

i pickings

N P,0; l K.O First Second i Third

194323 Pounds Pounds Pounds -  Grams Grams “; Gra ms i “@Grams ; Grams

: 9.70 . 9.28 ! . 8.84 | 9.49
S0 100 10.50 9.68 A : 9,36 !  10.09
50 : 0 i 9.25 8.85 . ‘ 8.39 8.90
0 100 ! : 10.02 9.08 - : 66 8.92 9.55
0 : 9.58 ! 9.85 R 9.34 9.71
L . . 50 : : ‘ 9.30 S44 5.67 8.14 8.87
T e e e RS U A (% ) P 10.69 9.95 - ¢ K\ 941 10.32
SA (12W43 . oo o d 50 ; : ) 10.70 10.35 't < / L1 R
SBrtsWarl . L ; 3 T 10.63 9.64 02 . e e

Mean of treatments Y107 ..o . .. . 9.86 9.26
Difference required for signifieance  between
{reatment mean: :
S-percent level oo ool oo e .85
l-pereent-devel . .. o

AAESNOLLOO 40 NOILISOdNOD AKXV dTdIX
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See fooinotes at end of 1able,




TABLE 37.—Seed index as affected by fertilization, moisture supply, date of tagging and picking, and year, of
Deltapine 6 selfed-line cotton grown at Baton Rouge, La., 1943-}4—Continued

| Weight of 100 fuzzy seed, moisture-free
; Acre rate of fertilization with— |
Year an{ § Pick 1 M ;
treatment No, icking e AMean o
¢ R v kg Mean first and
— 1 of all ;
‘ < ! ; : ‘ . pickings second
N P:0s K:O0 ;  First Second ©f - Third } pickings
Pounds ' Pounds. © Pounds Grams 1 Grams +  Grams Grams Grams
Difference required - for significunce hetween : : : ‘
treatment niean: H i H
Spercent level . L i eeh i e v i 1 e e ——— .62
L-percentlevel . . ... il --___”..-,gu..).,._,-k._ e 1.07 wmeoimaan .94
2yvear mean: 3 o : ,
Loion oLy 0 ¢ 0 0 9,24 964 ... .. e 9.44
i e e e e e B0 =100 40 9.42 8.60 B P, 9.01
S i eet e b e ~ 80 0 ‘ 0 9.02 8.08 KSR PR 9.00
A i il i e 0 100 ; 0 9.40 §.69 I S e 9.04
Dacat T aniae demseN e m e e e aih 0 0 40 9.70 0.98 SRR S . 9.84
R MU SO SRR | 50 100 0 9.05 | 840 . . 8,73
Taion . “-.,.-.-‘.,.w..,,; & i 100 40 .73 845 RS SO .00
! i LIS i - .
Mean . U SRRSO TUURR SRR 0.87 896 . 9.16
~ Difference required for significance  between ! ' '
pooled treatment mean: . ; ¢ §
S-pereent level. oo o o e i e e e e e e S RO AR O T8
Tepereent level . o el el e ke i hwmmm el mm e e e m e e mm v e e m P cm i —" LS
. ; i 4

¥
! Values in 1943 are means of 4 replicates.
220 tons of manure.
3 Given iwice the water falling on {reatments 1 to 7,
4 Given one-halfl the water falling on {reatments 1to 7.

i

Lh

* Values for treatments 1, 4, and 7 are means of 4 replicates; others
are means of duplicate laboratory samples from a blend of 3 or fewer

replicates.
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TIELD AND COMPOSITION OF COTTONSEED 123

TALLE 38. Vm iation in fuzz content of cottonseed us affected dy
treatments within picking dates of Deltapine 6 selfed-line cot-
ton, Baton Rouge, Lu., 194

Fertilizntion with— | Fuzz on moisture-free
| velfon?

Trenttent No. -

S ey R el e b be——_—

Y P KO First |St‘c‘un{l‘ Mean

* picking plt'kln(, |
f‘uum{s .-"mmd*e Pmmt(s f’crcent E Pt-rccnt Percent
| . 0, 0 0 1 ia2an 12,76 12.56
2. a0 00 30+ s 1145 11.15
3 50 0 0 | 1208 § 1312 12,65
i 0 100 0 | W00 | oy | 1082
5. 0 4 40 P ILO2 e §o12.32
i a0 1k:4] & 0488 1 102 10.50
7 U] 100 11} PR LU S S [ X1 1nan
enn. . 1ot borso 11,43
Difference rocuuiret Tar signiti- )
ranee het“’(‘l‘ll frealtmenl
tesns: : \
depereent lovel . e e, Loz - 155 . .78
1-pereent lovel . Pl e ee .} LAd § 235 | LIS

! Menn of 2 replicates,
72 tons mantre.
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TABLE 39—Percentage of kernels in cottonseed as affected by fertilization, moisture supply, date of tagging and
pzckuzg, and year, of Deltapme 6 selfed-line cotton grown at Baton Rouge, La., 194844

Year and
tréatment No,

Acre rate of fertilization with—

Kernels in moisture-free, fuzzy cottonseed

Picking -

N

P:Os

K.0

Second

Aean
of all

pickings

Mean of
first and
" second
pickings

¥
[
i
%

%
¥
TR
4
T

]
1 ]
Vo
EIe

'

=
i

1.,
2,
3.
E
b
6....
7

S

S

W
2
-
-
G
e b

i~

ey

Mean of treatments 1 to 7.

Difference  required . for s:gmhmnce “between

treatment mean:

5-percentlevel ... .. .. .. ..
I-percent level.. ..... «......

Pounds

Pounds
0

100
0
100
0

100
100
100

Poum’ls
0

40

40

Percent
55.51
56.56
53.70
55.53
56.65
53. 70
5837
57. 4‘),
57.53

Percent
55.07
56.39
53.37
55.45
5594
53.29
56.48
57.89
55.62

Percent
55.64
57.22
54.27
56.56
56.32
54.83
57.82

D U,

55.69

55.13

Bool8o

~
[
e

el
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Difference required -for significance between
treatment mean:
5-percent level .
1-percent level . ..... ..

2-year mean;

Difference required for significance “between
pooled treatment mean: .
5-percent level ... ..... Ak —————
1-percent level

1 Values in 1943 are means of 4 replicates. $ Yalues for treatments 1, 4, and.7 are means of 4 replicates; others
220 tons of manure. : are means of duplicate laboratory samples from ‘a blend of 3 .or fewer
3 Given twice the water falling on treatments 1 to 7. replicates.

4 Given one-helf the water falling on treatmerts 1 to 7..

ISNOLLOD A0 NOLLISOdWOD (NY JTH1X
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TABLE 40.—Percentage of oil content of kernels as affected by fertilization, date of tagging and picking, and year,
of Delta/pme 6 selfed-lme cotton grown at Baton Rouge, La., 1943-44

T i = - -
i '

; Oil content of cottonseed kernels; moisture-free -

91

Year and i Acre rate of fertilization with— ’ -
treatment No. : . Picking Mean | I\Iegn of {
: j i of all first and
i : . i ) ickings | second
N Py K.0 - First Second i Third p g pickings ¥

1943:1 :Pounds Pounds Pounds Percent Percent Percent Percent Percent
L o e e e e D . 0 . 0 0 33.18 32.32 29.88 31.79 32.75
2B . e i 50 40 33.99 33.03 31.76 32.93 33.51

TR R, ) 31.56 31.03 29.80 30.79 31.30
SRR S L ( ] ! 356.05 33.00 29.89 32.64

L : 40 3344 . 3334 33.00 33.26

31.92 30.61 29.05 |- 30.53

e e e e 34.30 34.93 29.59 32.94

SA (W) .l s e wad ; 4 32.85 32.69 32.59 32.80

SB {1 oW) L E 31.67 33.09 29.66 :

Mean of treatments 1to 7 . . R . 33.35 32.61 30.04
Difference required for significance between
treatment mean:
5-percent level 1.07 1.76
1-percent level R 1.46 2.39

1944:5

FENIINOIEOV IO “TdAd 'S N ‘¥L6 NITHITIOL TVOINHON,




o -

Difference - required for. significance beiween

treatment mean: !
S-percent level .. ... . oL L.l ,,..{,____,____ ____________________ .76 181 e nme—am 1.57
1-percent level ... .. ...l .ioao.... . .li. D s 2.66 Ay £ S o, 2.38
2-year mean: {
Lol ciiin o e e ey 0 0 0 33.89 33.82
A il i) 59 100 i 40 35.60 34.41
A SO 50 0 0 33.26 32.93
4. R AP 0 100 0 36.02 34.88
5> S G .- . 0 0 40 P .34.88 34.38
6.0 T e e L 50 100 0 : 33.44 32.72
U D UUI S ) 100 40 P35.29 34.43
{ t
Mean..__ ..o RPN HUNURIUR I SUSNIIURNUIPY FUTS L4 34.63 33.94
Difference ¥required for slgmﬁcance “between 1
pooled treatment mean: : : , :
Bepercent level ...l i e e e e et | ) TS S BSOSO ST | 1.75
l-percent lm'el;,‘-,.-,_@.-.____,,_h,_,,,M_;_ U OSSN ST, R RN PR b e e i 2.65
. R i — ! |- o

! Vhlllea in 1‘)43 are means of 4 replicates.

220 tons of manure.

3 Given twice the water falling on treatments 1 to 7.

4 Given one-half the water falling on treatments 1 to 7.

¢ Values for treatments 1, 4, and 7 are means of 4 rephcates, otherb
are means of duplicate lqburatory samples from a blend of 3 or fewer

replicates.
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TABLE 41.—Percentage of protein' content of cottonseed kernels as affected by fertilization, Jute of tagging and
picking, and year, of Deltapine 6 selfed-line cotton grown at Baton Rouge, La., 1%4(8—4% :

e
[\,
o ¢}

Protein content of ‘moisture-free kernels

. o ;" Acre rate of fertilization with—

Year and : - Picki Mean of
ment No. ‘ Pickin Aean

treatmeni No : icking 2;?;; Mean of
i : : pickings second

N : P.0; K.O | TFirst Second | Third ; 3 pickings

1943:2 Pounds Pounds Pounds Percent Percent Percent _|  Percent Percent
K Q Q 40.8 40.8 42.6 41.4 40.8
50 100 40 39.7 39.9 41.2 40.3 39.8
30 ot 0 43.2 42.8 43.1 43.0 43.0:
0 C 100 0 37.9 39.8 41.9 39.9 é
e . e R Q 0 40 40.5 40.0 40.3 40.3
6., ° : L . 50 100 0 42.0 42,9 43.0 42.6
e A o . {3) 100 40 37.1 36.7 42.0 38.6
SA (W) ... SRS - 50 100 40 39.7 38.3 41.2 39.7
SB (L3W3s . L . 50 J : 41.6 40.5 42.4

AT TIVOINHOW,

v,
s

Mean of treatments tio 7 e a PRI . et 40.1 40.4
Differcnee required for: significance  be{ween |
{treatment inean:
S-percent level . .. . ... Ll
1-pereent level ... ... .0t

1944:8
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Difference required for significance between
treatment mean:
S-percent. level

1-percent level. | ..o i lonaiin. ..

2-year mean:

Mean
Difference required “for . significance ~ between ¢
pooled trestment mean:
S-percent level . ... i ... - e A m e ——— ‘
1-percent level i '

! \Iea:,ured an(l uuulynd stutlatxcally 45 ammoniy, then converted 5 Given one—hulf the water fallmg on treatments I to 7.

to protem (NH; X'5. 13 =protein). ¢ Values for treatments 1, 4, and 7 are means of 4 replicates; others
? Values in 1943 are means of 4 réplicates. are means of duplicate laboratory samples from a blem} of 3 or fe\\ ar
120 tons of manure, : . replicates.
4+ Given twice the water {alling on treatments 1 {o 7.
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TABLE 42.—Percentage of reserve capacity of kernels as mfluenced by fertilization, date of tagging and picking,
and year, of Deltapine 6 selfed-line cotton grown at Baton Rouge, La., 1948-44

»

[ary
oo
<

EE S, . A

1

H

Reserve capaciiy of cottonseed kernels
i Aere rate of fertilization with-— , : -

Year and , :
treatmoent No. i : Picking Mean ’ fz}f?gll ocg
f of all - St an

second

T

N [ e . KO ¢ TFirst § Second ‘ Third @”wkl"gs pickings

e P - E 2 b

Pounds. | Pounds Pounds | Percent | Percent Percent . Percenl 5 Percent
0 b o740 4 731 725 73.2 |

30 100 ' 40 : 7. 72,9 73.0 | 732 ¢

50 0 0 | 748 138 ¢ BS
] C100 0 - 730 72.8 725 |
(] 0 ‘ 40 H 73.9 73.3 73.6

. . 50 100 0 73.9 73.5 731

[ e : {2} i 100 40 714 71.6 71.5

BA (2W)3_ . o N : 50 L0100 ; 40 726 71.0 2.5

8B Wyl L L i oo 40 73.3 73.6 72.9

~moowmwd

1G5 B8 G -

b s
RSP PR pap
0 I 1D

&
t3

Mean of treatments 1 107 . o I R 735 | 73.0

194435 ;
745 7713
743 0 747
748 762
738 746
754 . 757
745 739

73.4

75.1

BIATIADINDY d0 LA S *0 ‘v L6 NITATIAG TVOINTH O
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2-year meant
B 75.2
73.8
75.0
73.8
7.5
73.7
72.5

.
h

PN YR RN

SO B30
A SIAT ] S0 ) A
eadada

f

ocNvuwirote
[ BN B N RN PPN
1T G0 s OO i O m

~1
o
=
1
&
=

Mean' ... 74.0

T Values in 1943 are mneans of 4 replieates, * Values for treatments 1,4, and 7 are means ol' -1 rephcn(e.,, uihera
20 4ons of manure, : are means of duplicate lnbnrulor\' samples from a blend of 3 or fewer
3 (iiven twice the water falling on treatmenisl to 7. replicates.

4 Given one-half the water falling on treatments 1 io 7.
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o
Z
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TABLE 43.—Ratio of percentage of oil to percentage of protein in kernels as influenced by fertilization, date of
tagging and picking, and year, of Deltapine 6 selfed-line cotton grown at Baton Rouge, La., 1943-44

a8l

Ratio of oil to profein in cottonseed kernels
Acre tate of feriilization with > v micl 0 mn 1

Year and

tredtment. No, . Picking Mean ! Mean of
i ' Poofall first auld

! : - . Sodanos T Secont
N p POy o KO First Second . Third § pickings tpickings

i it o ot i A5 A T, (- S 55w 5 R

Pounds © Pounds | I’oumlsr l’ercénl Percent I;CI‘Ctml- 1 Percent | Percent
i 0 ; 0 ; 081 - 0.79 0.70 077

.86 83 AT .

3 72 .69

. e . . IR : ) 92 83 .7

: e e e 0 k 4 : .82 83 82
[P Y > R Lo pe e E ¢ ! ) J76 : a B .68

Tomee e i L I : 4 : .92 95 ¢ .70

é;\ W L SR } ' f 83 85 79

SBsWA L el . ' i 10 ; ; 82 70

e i

£

Mean of treatments 1 o7 . . B : 8 S

72

194428

: S
PO . , R | 0 . .86
s e e ! ‘ 82
' 78

ot S 1RtV A

Mean PR . L L S ; ; 52

HUHNLINDINOY 30 "LdEa S D FLG RLLATIOS TVOTNITOAL




2-yesr mean: : : | : ;
1 R . .0 00 84 S iy 83
2 JO TS S DL 50 100 ' 40 .03 B2 e ni e 87
3 . . i - 50 0 : 0 .80 N : 78
{ . R A, 0 100 R 0 ‘ 96 .84 90
b - e mrnemaala . 0 0 400 88 X .86
6 . e i 50 0 0 52 a7 79
7 B (3 100 {40 95 .86 .90
Mean . ... . e mmbir et —————————— REURUERTR PRI FLACUI 88 JR.) SRR S | I, i .85
]
¥ Values in 1943 are means of 4 replicates. $Vulues for treatinents 1, 4, and 7 are means of 4 replicates; others
20 tons of manure. are ineans .of duplicate laboratory sumples from a blend of 3 or fewer
3 (Jivenr twice the water falling on treatments 1 {o 7. replicates.

4 (iiven pne-half the water falling on treatments 1 to 7.
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TABLE 44.—Mean effects of treatment on the cottonseed measure-
ments ubilized in forming a basis for sale of seed, of Deltapine 6

TEQCHNICAL BULLETIN 574, U. 5. DEPT, OF AGRICULTURE

selfed-line cotton grown at Baton Rouge, La., 194344

Yeur und
treatment

o, [P

N

Avre rate of

fertilization with--

P:D; ](:0

Seed
per
aere!

—
;oG
eontent:
of
fuzzy
seed?

|
_! Aﬂl_-
monmis
content
of
fuzzy
seed 2

Cottlon-
sead
pgrade?

Avre
value
of
seed 4

CPavndd y Pounds
)

a0
)
0

0
50
i5)

ah

al

SA (2W) ¢
1IN gAY

Mean of
trent-
menty L

1

to7....0. )

1.
2.
3
)
D
i
7

Mean

Avernge, both
' oyuenrs:

Pounds
0 0
100 40
0 L
100 D
0 H)
100 4]
100 40
)

100
40

) 591

b
4}
b

Alean

Y Cleulations based on yield of seeid eotton 3 pereentage of seed in 1943, Mena
pereentage of seed from 1048 used to enleulate 1944 yivlds of seed from yielils of seed

rotion,

* Pereentage in fuzzy seed calevlated o I-percent moisture. Means of first Two

pickings,

n
-0
0
40

Pounds
614

1,001
072
rird!
724
752

1,023

77l

117
978
402
756
. 457
. T
'1,011

188

V Pereent
16.26
17.26.
15.20
17.35

15,73
18.01

17.19
16.05

18.27
18.84
17.11
17.01L

t

17.35
16,30
17.81

17.66 |
16,15 :
1751 ¢

17,12 -

16.91

TGS

Percent
3.09
3.99
4.10
3.85
3.07
413

3.75

1.01
4.19

e m——

3.9

4.23
3.9
4.22
3.96
4.20
4,00
4,02

LNy
3497

Poinls
93.2
48.0
80,1
7.5
6.4
0.4
G%.5

978
7.0

|
ol oa

Dollars
16.15
27.47
16,77
21.05
140.54
140,24
28.50

20.23
15.57

L] [ =]
SH—=gn =i

T G e s By —
— = — O it —

| b

9767 LIS
D83 § 2601

416
4.91

!. ,
Coaln
3.89

404 |

T
7

M7
954

¢ 1868

97.6

10.2:

i 2008

400 T 1000 5 1263

i 2024
Toagoh

FCaleulnted mecording to rules ¢ 261 of the aniun_ul Cottonseed I.’roduvlﬁ Assnt,
* Ualenlsted nt 356 per ton for basiy grade 1100 puints? collonseed.

59 tong of manure,

4 Heeeived Lwice the water falling on treatments L to 7,
T Reeoived one-hali the waier falling on treatments 1 (o 7.
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TABLE 45.—Refractive index and free fatty acid content of oils from Deltapine 6 selfed-line cotton grown at
Baton Rouge, La., 1943

Acre rate of
Ireatment fertilization with—
reatment or

As Arreerep by Ferrivizer Treasment axp Time of PickING

Refractive index (ND at 25° C.j?
of .oils for—

P — [

Free fatly acid content?
of oils for-—

plot- No. e
N 2,

4

K:0

Pounds Pownds | Pounds
0 0 0

40
0
0

40
0

40

40

40

Y
8A {2W;3 .
8B (15Wrs

First | Second 5 Third- |
picking | picking ! picking |
, i

i i
! Second ; Third |y
picking . picking i Mean

N

1.4000+
0.0688
0692
0691
0694
0695
0693
0694
0692

0689

1.4000+
0.0688
0690
.06
0692
0690
.0692
L0696
0693
0690

0.0690 . - 0.068%
L0691 L0691
0689 ¢ .0690
L0690 0692
0688 0691
0686 1 .0690
0690 1 0603
L0689
0689 " 0689

1.4000+ 1.4000+ Percent

L0691 ¢

Percent i
0,56
61 =
44
.45
99
7.27 ¢
1,60 :
3L 27
3 45

} Percent
0.70
.30
28
.29
.23
32
37

0,54
.39
.35
.22
48

2,65
.81
27

8L

0.35 :
20
.23
.25
37
46
24

b 19

Menrn

Variamiox 1x Siveu-Bont Sasmpies® Witniy TrearmeENt No. 7

¥

o 4
v

By replication:
Plot No.:
Sl
10.. ..
23.. ...
28 ...

7 0.0608

0602 ¢+ 0691

L0688 ¢ .0601

H

§
v 1
i
L 0.0697 |

0697 |
0695 | ‘
0696 | 0690 !

| 0.0696
0606 |

10693
10602 |
0693 |

PRSI S G A

. 30f 35, 140

st

67

0.58 :
4.44 1
741
64

49
46

Mean...... ..

0691 |
|
!
Tt

160 ; .81

M 1

1 Mean of 4 replicate multiple boll-samples.
1 20 tons of manure, :
8 Given twice the water falling-on treatments1 to 7.

¢Given onc-half the water fal

ling on treatments 1 to 7. '

5 Mean of 4 holls, eich containing a different number of seed (see

table 5).
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TABLE 46.—Fertilizer ratio and rotation results with Coker bin 1-4

cotton at Florvence, 8. C.

jlixperiznent 4] 1
Fortilizer ol the _ :
rute of 1,000 pounds oit | A

}

Grade?

'f‘reu'tmm:!. per acre in . monis

No, B T T e —— gend 2 scﬁ] 2

NOOPOs KO | : '-

P\‘.‘-“C(‘J;i-f ) P-e.rcent ? Fercent ! Percent| Percent

1 P8 4 10.57 | 3.34

a 2 ¢ 8 4 19.42 3.56

3, b8 4 1921} 377

4. S 18 o 4 178 39

' !

5.. 4 F 0 - 4 f I8 3.85

i 4 ] 2 7 4 i1930] 374

7. 4 . 6 - 4 1927 | 380

2. E T 1 I | 19.32 3.97

O 4 7 6 4 1887 3.82
H ! ]

10.. 4 0 8 1 0 oiR3e 4.07

1. 4 8 3 a3 3.80

12, . 4 a3 6 : i9.08 3.83

13. . 4+ B . 8 11961 3.72
i :

Hooeoo o008 | 0 1 G | 1822] 3.64

Poinls
163.3
104.0
104.5
160.3

103.9
164.6
104.9
184.9
183.8

102.7
164.3
1043
105.8

99.7

Acre | Acre
yield | value
of of
seed* | seed s
Pounds | Dollary
761 2132
807 23.50
81 23.73
790 22.19
439 12,77
589 17.25
805 23.64
848 24.9}
B53 24,79
697 20.04
878 25.64
863 25.20
842 24.94
439 12.26

! Innugurated in 1912, with cotton grown in rotation with corn, oats, and soybeans

in 3 tiers on Rugton sundy losm soil al the Pee Dee Experiment Siation. Prior pibli-

eations (23, 5, 18),

* Fuuzy seed at I0-percent moisture content; unalyses of 100-boll samples of 1943
crap _year; velues for analysis of a single {nonreplicated) sample,

TQunnlity index; prime quality assumed.

+ Caleulated a3 63 percent of the 7-yenr uverage yields of sced cotton.

5 Culeulnted at $56 per ton for basis grade seed.
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TABLE 47.—Ef ect of rate of nitrogen on Mexican Big Boll cotton,
grown at Rocky Mount, N, C., 1948-44

[Kxperiment 5] !

Adre rute 0il iAmmeniﬂ. © LAcre yieltlAcre vaine
Yﬂfr aiggigsw of in in Gradet o]? o
o pieing mitrogen?i seed® seed 3 seed goed ®
1043 Pounds | Percent | Percent | Points | Pounds | Dallars
1] 21.4 2.95 1067 | el *
Sept. 14_...... 18 26,66 2.87 049 e
38 20.78 3.04 136.4 - RO S
1] 21.83 4.06 16,7 ... . P D
Oet.7. ... .. |{ 18 22.88 301 | u2e |10 RS
36 21 54 319 | 1103 |l
i
AN 20,97 3.13 147.7 683 20.59
1944, o 20.58 3.34 | 1074 500 | 2077
36 2022 3.93 109.4 ¢ 1,207 36.97
{ 136 19.74 i 01 | 180 ; ter | 362
| v .

* Innuguraled in 1941 on Norlolk fine sundy loam, at the Upper Coastal Plain
Branch Station. Results are replicate 100-boll samples from early pickings in 1943
and 1944 nnd samples composited from 50-bolls for seeond picking in 1943,

* Uniform applications of 48 pounds of phosphate and 72 pounds of potash made

to all plots,

2 Fuzzy seed at 10-percent moisture content, Averages for 3 replieate plots.
¢ Guantity index at prime quality.
' Caleulated from plot yields, 1044 crop.
¢ Bnsed on 856 per ton for basis grade seed, 1944 erop.
7 Veteh also added,
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TABLE 48.—Fffeet of rotations ! with different levels of potash on
colton (1943) und eurlier applications of lmestone and gypsum
o1 meanuls in 1941

{Bxperiments 6 (Rocky Mount), 7 {Weldon), 8 (Edenton),
and @ (Windsor, North Carolinu}) 2

Treatment ol Am- Acre | Aecre

Plaee and date - monin CGrnde! yl;:)gd value

RERLL in
of picking : . s in of
. Bupple- |Rateof | seed b seed ® seod® | seed

; wment K:0 :

Poundy | Percent | Percent | Poinls |Pounds | Dollars
None 6 { 1677 | 4.36 980 .
prOne- w1y ye 1766 4210 | 1009 5 | 24,75
Rockg Mount, N, C.: Jl.imt'..,.. ' :gég jgg 18?;‘; L]
ept. 14, 1043 {1 16911 418| 978
'1(-'3’1*“"" 17.05 | 406} 1012
Oct. 7, 14, . ! Nonce, .. 13-1? ‘158 }83;;‘
do 17.44 100.1
PO 17'()9 97.4
Weldon, N. G. - {{Lime....[{ 24} 17.35 032
T 16, 96.3
: l(.ypsum ; m_gi 96.8
Edenton, N, C.; } 89.0
0.1
03.2
96.6
13.12 73.9
13.77 9.5

L Coptton, peanuts, snd legumes,
2 fngugnrated in 1938: trplieate Ylots. Resulis are analyses of 20{-boll samples
luken from sclected frentments, 1IN

B
Ll o =]

MDHNIN] DD

15.73

Sept. 3, JM3. .0 None.__i{ * s

, . 16.38.
(et 12,1948 .. .. oo, t p 17.00

SO LA e e e e e
OO 020 BIem s

Windsor, N.C. .. . .odeo .

ertilizer differentinls had been applied twice.
Bxperiment G: Tlots on Norfotk very fine sundy lonm received 36 pounds of nitrogen
um\ 48 pounds of phosphate per acre; cotton variely—Mexican Big Boll, Bxperiment 7:
Cotlon {Coker 100) grown on Lenior #ine sundy lomm, Experiment 8: Ploés on
Craven fino sandy lonm reecived 12 pounds of nitrogen and 48 pounds of phosphnte
per uere; cottpn varicty—Coker 200, Mxperiment 9: Plota on Ruston loamy sund
received 34 pounds of witrogun nnd 48 pounds of phosphate; cotton variety—Coker
100, Earlier publiestions (38, 39).

 Puzzy sced ot 10-percent moisture content.  Averuges for 3 replicate plots.

¢ Quantity index at prime 3unlity.

s Caleulnted from plob yields

¢ Based on 856 per ton for basiy grade seed.

7 Both picking dates, .

* Average grade for both picking dates used in the caleulation.
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TABLE 49.—Results of different raies of potash application on Mex-
tcan Big Boll cotton at Rocky Mount, N. C., 1944.

e LM gm e L rmmr ke e e e b

[Experiment 10]t

e e e e e

Avse rate of Qil in [ Ammonia Acre yiold | Acre vaiue
fertilization seed ? inseed? | Crade® |Gy S(Jg{l ¢ ofﬂs:,uc[:l e
with K.0 {pounds)
Percent Percent Points Pounds Dollurs

Bl onne oo .ol 1822 4,20 103.6 1,101 31,94
-5 S 18.59 4.25 104.8 1,199 34.30
S 1899 4,20 1462 1,185 32.86
W e 19.20 4.17 106.8 1,158 34.63
1 19.67 4,35 108.0 1,200 36.20

AL Upper Conrstal Plain Branch Station, on

Norfolk very fine sandy loam,
Triplicate plots uniformly fortitized with 36 pounds of nitrogen snd 48 pounds of
phosphaie per acre, Cobtongeed samples harvested from fArst picking, Values shown are
averages for 3 replicate plots,
t Puzey seed at 10-percent moisture contont,
¥ Quantiby index at prime guality. _
s Caleulnted from triplicate plot yields of secd entton and perventages of lint,
® Based on 356 per ton for hasia grade seed,
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TABLE 50.— Effect of potash and lime on Coker 100 Wilt cotton at
Raeford, N. C., 1944

[Experiment 11!

Acte rate of
f er:}iltl ﬁﬂ'_t"'m oil Am- Acre | Acre
Treatment n | m?:'a Grade? Ylet!d valipe
a. 2 1 Q o
K0 C]s}.]citic seed geed 2 geed + | geed®
me
Pounds | Povwnds | Percent | Percent | Points |Pounds | Dollars
|t rre s vt e 20 0| 1828 4.41 | 1044 714 | 20.86
2 60 0 19.04 4.10 | 105.8 684 | 20.26
3 ] 20 1,000 | 17.78 437 | 1023 | - 838 ; 24.00
S B 1] 1,000 | 17.83 4.23 | 1007 885 | 26.20
3 RSP 20 2,000 | 17.25 £.48 | 100.9 871 | 24.41
B o ia -] 8D 2,000 | 17.99 444 | 103.6 824 | 23.01
P 20 4,000 | 17.10 4.57 | 100.8 760 | 21.70
- TP 60 4,000 | 17.77 4.53 | 103.3 780 | 22.82
Averages for increase
in L0 supply:
20 pounds. .o | L __ 17.60 | 4.46 | 102.1 798 | 22.81
G0 pounds. ... | ... 18,16 433 | 1086 795 | 23.06
Averages forincrense
in lime gupply:
Opounds__.{ . ___.|_______ 18.66 4.25 | 105.1 699 | 2057
1,000 pounds. . __[. . . _j..__ -.-{ 17.80 430 | 102.0 861 | 24.50
2,000 pounds..._|.. . _. 3 ______ 17.62 4468 | 1022 847 | 2424
4,000 pounds. oo |ooo .. 17.43 4.55 | 102,0 779 | 2225

! On Norfolk loamy sand. Quadruplicate plots uniformly fertilized with 28 pounds
of nitrogen and 48 pounds of phosphate per ncre. First picking of cotton used for seed
analysis. Values shown are averages for triplicate plots,

* Fuzzy seed at 10-percent moisture content.

3 gtmntihy index at prime quality.
* Caleulated from triplicate plot yields of sced ecotton and percentages of tint.
% Bused on %56 per tin for basis grade seed.
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of muagnesivan supply for Coker 100
Wilt cotton at Raeford, N. C., 194} : )

[Txperiment 12]!

Fertilizer
il Amtnonia a ]
: 12 |5 2 rade
Compound Acre rate | 5 tn seed
Pounds Percent Percent Pointa
Neutral caleite_ ... _________ 3,000 19,08 4,01 105.3
Neuteal dolomite_ ... _____ 3,000 18.50 4.00 104.7
Magnesium sulfste. ... 150 18.65 3.96 103.4
Do e 450 19.09 4,26 106.9
Dolomite. ... .o 1,000 19.03 407 105.5
Yo IIIIITTLTT 2,000 18.50 417 1042

analysis, Values shown-are averages for quadruplicate plots,

* Fuzzy seed ab 10-percent moisture content.

*Quantity index at prime quality.

 On Norfolk loamy sand, Quadruplicate plots received 36 pounds of nitrogen and
48 pounads of phosphate per acre. Cotton sumples taken at first

picking for cottonseed




TABLE 52. —Eﬁect of various fertilizer treatments on Coker 100 Wilt, strain 8, at Rocky Mount and Wake Forest,
N.C., 1944

|Experiment 13] 1
EXPERIMENTAL DaTa?

vl

; T

I T 3 :

Pluce and ¢ ; : H : R : :
; Acre rate of : i P : . ; !

treatment  fertilization withe— 1 Fuzz l\crncla Oil- 1 Am- - Qil Am- : Acre i Cotton- . Acre

No. ; P in. L an 1 inomonia @ in 1 monia } Seed | Kernel { vield of { seed | value

lmd\d]la"gc e Lo e SO seed  © seed in seed § kernels mkcmeh‘(al’aﬂl\"Cﬂl)ﬂC“Y seed | ‘grade iof'seed
m ! R

: : i
levels N L PO KO
Rocky ; o :

Mount: 3 Pounds ; Pounds { Pounds i Percent | Percent. | Percent | Percenl | Percent | Percent | Sum Sum:  } Pounds ints { Dollars

B 10 50 0 12.09 51.30 15.92 3.71 30.56 6.76 34.95 2 431 9. 10.85

50 30 12.40 52.52 17.66 3.30 33.17, : 34.59 53. 501 . 13.38

50 60. 7 12.05 52.75 18.96 3.07 35:49 5.36 34.71 32. 551 9. 15.32

50 0 11.70 52.88 15.70 4.03 29.24 7.17 36.38 (6. . 16.56

50 30 11.63 53.35 | 18.16 3.71 33.61 37.19 . . 22.60
50 60 11.67 53.73 18.97 3.38 34.88 36.31
50 90 11.83 53.95 19.40 3.37 35.53 36.69
50 0 12.30 53.07 15.62 28.98 37.01
50 30 11.62 54.43 17.38 31.53 38.41
50 60 10.77 54.79 18.20 32.82 37.85
0 60 11.69 | 53.22 18.36 34.07 36.42
100 60 11.52 52.87 17.82 33.25 35.57
50 90 11.73 1 5412 | 1895 34.59 37.73

I
2
3.
4o
5
6
7.
S, .

§500 05 03 g5 e
S5 ide QYO v
SN WO~N
SOOGNNmOo:
S S O = e 0D BN
STOMNMSWWWIOSIW

Forest: !
1. -
9

Lo

SN

AANLIADIHDY J0 "LdHA °S§ “fL "1'1.6 NILITIINg TVOINHOWLL

o 00 O 08 05 0500 03
SuNG Nt ;s
RO E S
PN G
DB nDm

DR O U e QO
"




., . ~ g ’ ' g ‘ L ‘

9. . 60 - 50 P80 1334 0 83741775 4.03 y 3260 ¢ 7.07 - 3842 i 08.87 986 100:2 27.71
10, . . 60 20 1 60 1242 437 1807 - 3990 3281 1 6.93 | 38.54 1 B8.36 1,079 & 101.2 - : 30.57
...~ 35 0 60 13.08 53.11 11846 ¢ 3.69 : 34.32 6.51 | 3740 -+ 67.72 857 . 101.0 | 24.24
12 . 35 100 - 60 12,37 53.69 ; 1858 ¢ 3.76- 1 34.08 6.57 @ 37.82 ! £7.78 1,216 7 1017 | 34.60
135 . 60 t 50 L 90 12.32 5435 1 17.89 0 4.02 32.51 6.99 : 38.51 S 68.37 1,081 5 100,7 | 30.48

: : H ! : ! { i H

Means Assoctarep wrrn Cuavaes v Leven or N, P, anp K; Avenraces ror Born LOCATIONS

i H § ) : § \ : A’
Nitrogen S0 500 (% § 1246 5203 {1819 | 337 | 348 | 594 | 3565 | 6465 603 = 984 | 1661
levels . .. 35 © 50 © (%) 1280 | 5331 ! 17.97 1 371 ,; 33.27 6.52 | 36.99 ! 66.71 871 1 989 ' 2411
.60 50 T (n 1223 0 5420 | 1748 | 4.03 3182 7.02 | 3814 6784 1 965 | 988 [ 26.70
: : ‘ | : ! ! ; -
Potash (9. 50 0124 533 1 17.00 0 383 3152 0 678 | 3667 | 6633 | 728 954 11945
levels A {(" = 50 30 01249 05362 ¢ 1812 . 371 3337 649 | 37.16 1 6669 813 99.7 : 22.70
' pL (50 60 12,10 5369 ¢ 1867 | 356 3435 621 | 3695 . 6619 ¢ 897 §.101.1 ! 2539

i

Potash it 50 0 1243 5358 1682 1. 3.99 3094 ¢4 7.02 37.300 6697 . 832 6961 22.39
levels B é {71 a0 i 30 1246 5374 17961 886 0 83.01 ;7 - 6.77 37.79 1 67.73 ¢ N2 100.0 25.54
RS 50 T 60 | 1210 | 5305 | 1S40 | 360 3369 | 6.52 5 37.61  66.82 | 1,008 | 1011 | 2854
RS 30 { 90, 1220 5415 (1878 U869 . 3427 1 640 37.70 67.09 +.1,023 102.2 | 29.27
Phosphate ¢ 35 0 160} 1238 05316 1 1S4l L 360 3419 0 634 0 8691 1 6674 | 838 | 100.3 | 23.53
fevelsS ¢ 35 ¢ 500 160 1 12.61 8332 € 18466 358 ¢ 3456 1 6.27 3702 © 66.75 . 954 101.1 27.00
L0361 1000 - 60 j 11.94 5328 1818 ¢ 361 | 3366 | 633 36.64 i 66.14 i 1,030 | 101.7 29.33
: Iy : : : : | ; TR S U S
UInaugurated 1044, Treatments were applied to quadruplicate $Experiment conducted on Ceeil gravelly loam. - .
plots; samples taken at first picking for cottonseed anulysis. ) * Average effect. for 0, 30, and 60 pounds of potash in complete series:
* Average from- 4 replicate plots shown on a basis of fuzzy sced at  Treatments 1-6, 8-10, inclusive. . .
10-per eent moisture content grade is represented by quantity index at ¢ Average effect for 10, 35, and 60 pounds of nitrogen in complete
prime ‘quality.  Acre valuc.of seed caleulated at $56 per ton for basis ~ series: Treatments 1-6, §-10, inclusive. .
grade seed. Seed and kernel capacity measured as pereentages of oil 7 Average for 35 aud 60 pounds of nitrogen: Treatments 4-=10, in-
plus profein (5.13 X percent NH,). c¢lusive, and 13.
? Experiment conducted on Norfolk fine sandy loam, ¥ Treatments 6, 11, 12.
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TABLE 53.—FEffect of various fertilizer treatments on sea-island cotton at Leesburg and Gainesville, Fla., 1943

: i
JTreatment !
No. and |

main
effect:

{Experiments 14 and 13)1
ExperiMeNTAL DaATa?

o b e e b e 25 o~ i e b e e ¢ PR

Fertilization Leesburg, Fla.

b
|
b3
H

‘Gainesville, Fla. .

1

‘ Both locations

i } i : ;
| ﬂ i -0l
N PO

) 1
Am- | Y
monia | Grade | -yield
i of seed

Acre i value

of seed

g P * 5
o - t ¥
/ K0 rate | i

: : * seed ?in seed

(- Acre | Acre |

Oil

in

1

Am-

: monia ; Grade : yield

in seed i in seed i

!
Acre

i of seed

i

value
of seed

Acre

1 Acre
Grade | value
‘ : of seed

b

i

Pct. | Pl :

Pounds
235
206
204
236
216
268
211
258
233
307
253
349
260
282
227
341

Pet. i Pounds: Percent ! Percent! Points

441300 2080 3.29 . 107.9

; 600, 21.67 i 3.23 ! 111.1

) i 21,30 . 3.31.; 110.1

: C20.46 1 3.26 1 1104

10 20.98 3.30 | 108.7

21.03 3.25 i 108.6

19 20.14 3.20 { 104.8
&
5

. Dollars

3 7.10

ek bk

21.44 3.24 | 110.2
20.79 319 | 107.3
20.85 3.04 | 106.6
1 21.04 3.29 1 108.7
21.00 3.21 | 108.3
20:13 3.21 1 -104.8
21.26 3.29 1 109.8
21.05 3.28 | 108.9
21.62 3.14 | 1103

—

[
OSRNONDNNGHH NS S
Y- s

¥
Percent: Percent

21.25 ¢

21,88
+21.79
21.75
21.02
21.54
21.36

21.44 |

21.39
21.79
21.34
21.60
21,24
21.44

21.41 |

21.05 |

i

108.5 ;
109.3
1114
! 110.8
1098 |
107.4
109.0
108.9
108.9
109.8
109.8
110.0
109.5
108.0
108.6
108.8

385
518
408
541
394
502
453
523
458
480
497
560
500
510
511
534

3.09

oo

£0/1D 00 05 0 1D 09 60 62 1D 08 1 50 B8 ¢
BIS2REEISY

*L-r

Pointy : Pounds ; Dollars
11.70
15.85 :

12.73
16.79
12.11
15.10
13.83
15.95
13.97
14.76
15.28
17.25
15.34
15.43
15.54
16.27

i

Points | Dollars
108.2 1 9.40
110.8 - 11.1%
1108 :  9.51
110.6 1 12,04
109.3 9.34
108.0 ¢ 11.63
106.9 | 10.01
1096 | 11.96
108.1 ¢ 10.49
108.2 ; 11.9%
109.3 | 11.49
109.2 | 13.92
107.2 . 1149
108.9 | 12.05
108.8 . 11.23
109.6 ¢ 13.40

44}
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AVERAGE MaIN. Errects

Nitrogen: .

3 percent 21.10 3.26. 1 109.0 230 7.02 1.50 3.06{ 109.4 | 466 1428 | 109.3 | 10.65

6 percent: 20.98 | 3.21 © 108.2 281 8.51 1 21.41 3.09 | 109.2 506 1548 | 108.7-{ 12.00
Phosphorus:

Spercent 21.12 3.23 1. 108.9 253 7.71 | 21.54 3.11 ¢ 109.8 481 1479 | 1094 | 11.25

10 percent 20.96 3.24 | 108.3 258 7.82 1 21.37 3.04 ! 1088 491 1497 1 108.6 | 11.40
Potassium; |

4 percent 20.94 3.23 | 1082 251 7.60 ¢ 21.39 3.06 | 108.9 468 14.27 | 108.6 | 10.95

8 percent 21.14 3.24 ¢ 109.0 260 7.93 | 21.53 3.09 1 109.7 504 1549 1 1094 | 11.69
Acrerate: H 1 .

300 pounds;.. .. 20.79 3.26 ¢ 107.7 230 6.93 1 21.58 3.01 ; 1094 | 451 13.82 | 108.6 { 10.37

600 poundsi.. .. 21.29 3.21 + 109.5 i 281 8,61 ; 21.33 3.14 : 1092 521 1593 § 1094 1 1228
Location ; i Lo ’ N ;

L R T { | 21.04 3.231 108.6 | 256 ‘ 7.78 | 21.46 3.08 ; 109.3 486 14.87 1 109.0 ; 11.33
¥ i

! Inaugurated in 1942 on Arredonda loamy fine sand, at Gainesville, analyses of cottonseed sampled once, 100 bolls per sample.
and on Blanton fine sand at Leesburg. Locations, each containing four * Data given are averages from 4 replicates, gercent e composition
randomized blocks, are confounded in the factorial design with varieties: =~ based on 10-percent moisture in the fuzzy seed. Gradé is quantity
Seabrook strain Z-10 planted at Leesburg (experiment 14) and Sea- index at prime quality. Acre yields calculated from replicate yields.
brook strain Z at Gainesville (experiment 15). Data are results from  Acre values calculated at $56 per ton for basis grade seed.
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TABLE 54.—E ffect of potassium and sodium. fertilizers on sea-island cotton, at Leesburg and Gainesville, Fla.,
: 1943

[Experiments 16 and 17]*
ExeeiiimeNtan Dara?

op1

Acre rate of Leesburg, Fla. Gainesville, Fla.
fertilization with-~ i
Treatment

e J—. . » — o

x(L i”“ SR : g .~ : : i '
and main effect =~ ¢ C0il Am- Acre i Acre 3 Qil 1 Am- | Acre |- Acre

NP0, KO ! NmO | cin monia ! Grade | Yield | value in. : 'monia § Grade | yield j value
U7 ° seed | in seed of seed { of seed | . seed ! inseed of seed | of seed

(Pounds gl’ounds Pounds  Pounds | Percent | Percenl Points {Pounds Dollars | Percent { Percent'} Points ;: Pounds | Dollars
32 i 0 21.20 3. 109.5 1 276 8.40 | 20.92 3. 107.6 ; 365 | 11.00

0 21.57 . 1108 | 204 912 | 20.77 . 105.3 | 364 10.73

0 20.93 £ 108.6 | 352 10.71 | 21.60 46 11122 | 396 12.44
0 21.20 ® 110:2 | 285 8.79 | 2126 { 3. 108.6 | 332 10.09
17 20.94 .3 108.7 | 264 8.04 | 21.64 . 110.5 | 334 10.33
17 20.85 k, 108.7' 1. 304 9.25 | 20.53 ; 106.7 | 358 10.70
17 22.08 X 113.8 | 293 9.34 | 20.51 R 107.3 1 325 9.76
17 22.29 X 115.5 | 267 8.63 | 19.94 .6 106.7 | 352 10.52
34 21.47 3. 110,9 297 9.23 | 20.97 K 109.5 211 6.47
11 21.78 3. 11221 278 8.73 1 2047 . 106.0. 1 3090 | 9.17

0 . 276 8.46 | 20.92 . 107.6 | 365 11.00
20 32 0 21.57 . 1108 | 294 10.71 | 20.77 3. 1053 1 364 10.73
20. 32 0 21.29 3. 110.2 | 285 8.79 | 21.26 k 108.6- { - 332 10.09

Increase in soda.. ... . ; 20 32 17 22.08 3. 113.8 | 293 9.34°| 20.51 3. 1073 | 325 9.76
. 20 - 32 34 21.47 . 110.9 297 9.23 | 20.97 44 1 109.5 211 6.47

FYALTINOIXDY JO “IdIA °S "L ‘%16 NILATING TVOINHOZL

Increase in both potash {§ 20 32 171a - "1l 21.78 . 1122 | 278 8.73 | 20.47 . 106.0 | 309 917
and soda 20 32 20 17 20.94 E 108.7 | 264 8.04 | 21.64 . 110.5 334 10.33

1 See footnote 1, table 53, for varieties and types-of soil; same type of 2 Calculated to a basis of 10 ‘percent moisture in fuzzy cottonseed
analyses used. Experiment 16 conducted at Leesburg; 17, at Gainesville. ‘with quantity index representing grade and $56 per ton utilized in cal-
: culations for acre value of cottonseed.
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TABLE 55.—Results ! of different rates of potash application on sea-
® island cotton, at Tifton, Ga., 1944

[Experiment 18]?

\ , e
] . h ! Seed content.

R?é?our i Scu-is_lar:d ;

- strain :
Lo (pounds) : . Oil Ammonis | Grade
i ’ Percent Percent Points
0 . . YPAL L L 2004 3.75 108.1
- 50.. . oadol L . 4 20.53 3.58 108.6
100. . e e wades L 1045 3,59 104.3
3-8-01 . . o e . L 15.26 3.58 85.8
(VI B s B 10.30 i 3.78 104.9
M., . .oodos o oL 20.73 3o 111.4
0. . Y ¢ > T 20.75 3.70 110.2
3-8-0¢ SN SN < [« P 17.58 3.80 08.1
0..... . . JTZRV.. .. _ . _ _| 20439 3.70 108.8
8 . . Y S S 1 X ¥ 3.56 110.2
1.7 2 oo Jaooodoo Lo oL L 2126 ! 3.62 111.8
3-8-0¢. ceoade 0Ll 16.85 { 3.02 5.8
0 S G4 2072 | 875 | o4
50 . e oo L o0 2100 3.73 111.4
. no_.... .. . ceeaadol oo 2225 3.82 116.9
3801 ooodle L Lo 19.14 3.75 104.1
] 78 . aen 2244 3.74 117.2
i) . SR |+ 20.94 3.57 1102
100... .. .. . . do. —emm 20.66 3.70 109.8
380 L. do. ... ot [8.22 3.74 100.3
0 T N L1 20490 3.64 108.8
L. R . o A 21.21 3.97 113.7
ing. . R I . 19.44 3.63 104.5
3-8-01. . 1 [T . 19.26 3.82 105.0
0. . Gaddis, . .. .. 2178 3.57 113.5
Y ... .. . | [ i 21.12 3.62 111.2
... ... o ooodoe oL Lt 21.06 3.74 111.7
3-8-0¢. . o des Ll 1798 3.70 99.1

Averages: ] I
O.... . AN strwing. oL __. v 20,75 3.70 110.2
50_.. ... . ce o deceodoL o 20.93 3.71 111.0
00, ... . L odooo.ooo_b 2070 1 3.9 109.9
'S 3804 ... ... . o do. . L. . . 17.76 ! 3.76 88.3

! Nonreplicated data. TPercentages based on fuzzy sced at 10-percent moisture
. content. Urade is ealculated as quantity index at prime quality.

? Conducted on Tifton ssndy loam. Analytical samples represent seed from 50
bolls taken from each of 4 replicate plots,

* Code for sea-island strains: T =Westbury; Z = Seabrook 12 B 2; R =Puerto Rico;
. V =Bleak Hall,

1500 pounds of fertilizer used. These rows planted without potash to observe
fruiting development, of plants and effect on fiber properties and seed analysis,
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TABLE 56.—Results ! of different vates of nitrogen and potcsh ap-
plications on sea-s’and cotton, at Leesburg and Mclntosh,
Fla., 194}

[Experiment §9]*

Meintosh, Fla. l TLecsburg, Fia.

Fortilizer 3 W eni : . [ ] -
t:‘_:i:_,::g;t Struin ! Ol Ammonia’ il | Anunonia
mn n Grade in 1 Grade
weed seed seed | seed
i Percent . Percenl | Points {Percent | Percent | Points
oo 1 2149 . 439 . 1172} 1832 437 104.5
do . 2 2083 0 369 - 1097 IO.0H 4.78 109.8
do. - 22060 397 ¢ 1159) 1044 426 | 108.3
Ao, Lo 2043 0 13 ¢ 1156 19.20 4.53 1069.0

frpgod o ) 20067 407
4. do .0 21,383 103
Cheoooadel L] 2080 - 3.97
fomew to o] 2055 430

L TERY . (1 1899 3.58
Lo e LY 1881, 424
.. do S 1950
. do o 20074

18.75
18.67
19.32
18.74

15.29
20.20
18.60
19.58

10.03
20.02
19.54
19.89

21.06
19.87
23.78
21,00

’.h-
&
r

167.8
109.4
108.5
i07.9

put omd p—
- o p—
T
O v =] pmn

110.5
115.9
105.9
112.7

106.9
113.9
109.4
111.1

g %0
-
rmd v e
—
28 LBESE
Lt X T o el el ] (=R T=1 o)

I /UNURRNE B I 3% 1
boooatloo. Lo 20016
NP [¢] i 2281

do o L) 2002

i 48 20.91
_de . 2084
_ b S 246
-t 2164 !

710 . 20.84

. do 12002

St oL 20024

R oo .0 2156
Averages for :
trentents! l

o4 Adlsteains L 20008 402 1 1096 | 1937

{20031 3.92 , 1098 1935

. ! 21.08 . 3.86 ¢ 1125 1958

Coooodol oLl 2017 1,07 114.1 . 1963

i A i

s (5 ] CAF
- Lin]
S5BE

bt

113.4
112.4
11562
117.2

et sl At ok ot s o o
wwmbelo

HdGD SSwe

e G e e

st i
—

-

19.79
1832
19.30
19.37

1101
106.0
1G8.1
109.3

s

I ey o L
iy mipe mwdie PpmN oW
[EBY IR H¥BE BRI GHE

0000
BR2E
oo
SS9

—

108.9
111.3
110.0
i11.4

e B e
N da
ERS

t Nonreplicated data. Percentages based on fuzzy seed at 10-percent moisture
eontent. Grade is calculated as quantity index at prime quality.

? At .eesburg, experiment was condueled on Norfolk fine sandy loam; at McIntesh,
on Arrrdonda and Gainesville fine snndy lonms,  Szmples represent gecd from 100
bolls taken (rom each of {2 replicate plots.

T At Leeshurg, 500 pounds, end at Mchutosh, 260 pounds, of 4-7-5 in drill 4 days
belore planting. N =18 pounds per acre NaN(y; K=30 pounds K:0 as muriate;
and NI combauation of N and K,

i Bee table 55 for vode,




studies on regional wilt varieties and influence of potash fertilizers, at Hamlet and
Orangeburg, S. C., 1939

Ar Hamuer?

R s

Compo%ition of Composition? of seed as affected by treatment, variety, and disease
Qe s fertilizer R
Condition and Seed

variety

Kernels

Ammonig ’Proportion Oil©  tAmmonia [Capacity?

P.0: | KO Index ' Oil {

: ! 1
|
'

Percent * Percenl | Percent } Percent
6043 ¢ 36.35 . 78.95
61.89 ;. 36.56. . 75.44 940
62.91 38.31 . 7719

6524 | 3522 . . 75.08 883
66.26 . 3849 - E 76.91 1.001
67.16 - 38.22 . . 76.90

.Healthy: Percent | Percent | Grams | Percent

: 8.95 1  21.96
Clevewilt 7 10.04° : 2261 :
10.05 - 2409

4

8

0 : 912 | 2299
P

8

9.39 25.49
10.37 25.67

223 332

000000 o000
N RN ]

Cook 307

Diseased: ! t .

51.02 - 26.29 .16 78.41 504
61.13 . 3231 . 76.58 726
59.82 . 31.80 . 7847 685

5797 | 21.78 75.13 587
6436 | 3294 75.36 776
63.05 | 3229 76.10 737

62.84 | 3579 76.83 872
64.08 . 37.53 76.16 972
6504 | 3827 77.05 987

5450 27.04 76.80 543
62.75 ;  32.58 75.88 750
6144 | 32.00 7728 | 710

5867 | 3142 76.89 7708
63.41 | 3506 76.07 861
6324 | 3518 77.17 849

e

6.55 13.77
8.10 10.71
8.29 19.10

7.37 16.12
9.54 21.20
9.15 20.37

-9.04 22.48
9.74 24.05
10.21 24.88

6.96 14.95
8.82 20.46
8.72 19.74

8.00 18.72
9.28 22.25
9.47 2231

Coker 100

Rowden 2088

Average of "two healthy
varieties

’ AAISNOLLOO J0O NOILISOAINOD NV aTdIX

Average of two diseased
varieties. ... _.___..

e WK | OWOOT =OWD

Average of all varieties..__

WOHDH SR oo | cos o
000000, ODOCOD GODOO0 | 0DDOOS 0000 G0
DHO RO WO | RO NS
o0 owasl & [
2R 5D FeZ | AN

PO WD NN | ;0D

oovoren v hdeon | Gronon v or
s ooty 00O | st wkiow
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TABLE 57.—Results of two studies on regional wilt varieties and influence of potash fertilizers, at Hamlet and
Orangeburg, S. C., 19839—Continued

A1 ORANGEBURG®

Composition ? of seed as affected by treatment, variety, and dis¢éase

-
Composition. of By
fertilizer

Condition and

Seed Kernels

variety N ; POy | KO i Index

Oil AmmonialProportion} Oil AmmoniaiCapacity 3 Ratio

-

’Healthj‘:
Cook 307,

Grams

9.35
: 9.84
! 950

10.84
| 10.38
L 10.79

Percent! Percent ! Percent!

Coibe
‘{ 6

L

o oF g =]

Rowden 2088.. ...

WOLL DLOTOn
Wk

Diseased:
7.84

8.08
8.33

10.16
9.79
9.58

fr o0 R o]
e s~ ]

Cook 307 .. ... . ;

Rowden 2088 . R {

Percent

Percent
74.88
74.23 ¢
72.92
75.14

74.05
7214

Percent
35.53
35.81
35.52

34.92
35.17
34.18

Percent
67.37
66.01
67.25

67.66
68.38
67.37

Percent
540
5.18
5.47

Percent, .

0.903
.932
950

¥
i
i
1
¥
t

24.17
23.88
24.44

23.70
2412
23.12

.868
905

21.17
23.79
24.26

22.78
24.27
23.68

63.38
65.14
66.14

66.81
67.68
66.21

33.01
35.97
36.38

33.99
35.73
35.74

73.95
75.98
7547
74.77
73.90
72.62

899
031
833
936
969

o0 Qo
e Ot
[ o]

DN NN
— eSS LD

& ki LN

9.55
0.53
9.51

for potash . . . - ...

ST SICICE SN Cr

Ny WU
e S W O

i
T
v
]
3

Avernge of ull -varieties ’{

H
i

t Experiment 20.
condition serics.. This experiment is presented as an example of treat-
ment that significantly altered cottonsced composition. See experiment
21 (second part of table) for contrast. Earlier publications: (19, 27).

2 Averages for 3 replicate plots. - Determinations all based on acid-
delinted, moisture-free seed.

Seed not available for a complete variety by plant

.851
017
935

22.96 66.30
24.02 66.80 | 3567

23.88 66.75 35.46

3 Capacity equals percentage of oil in kernels plus percentage of
protein' (NH; X .5.13) in kernels.

4 Ratio equals percentage of oil/percentage of protein in kernels.

s Experiment 21. - The variety, Cook 307, considered highly resistant
to wilt; the variety, Rowden 2088, tolerant or intermediate. In this
location, treatment with potash had negligible effect on cottonseed
composition. - Earlier publication {1).

34.37 P74
[ 74.55
L 73.37
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Qivtr
[=~

00 a
[R='
R
e on
YR

0¢t

SUNITADINOV A0 “LJAA 'S "N ‘¥16 NILATTNG "IVOINHOWEL



http:region.aJ

&

TABLE 58.—Results of treatments with and without manure and irrigation and influence of disease on analysis
of cottonseed, 1944

{Experiment 22}t

O S —

Oil in ‘geed Ammonia in seed Grade® - Capacity *

I‘rp;;émer); and 1 Field- : ! Field- Field- : - Field-
picking dates j Live . Dead :run, or; Live . Dead | run, or Dead | run, or :  Live Dead | run, or
; plants | plants- Iweighted’ plants  plants iweighted plants |weighted] plants | plants |weighted

i [ mean : } mean mean i mean
Irrigated, plus manure: iPercenlﬁ Percent | Percent | Percent | Percent | Percent Points { Points | Percent | Percent | Percent
Sept. 10... . . . .. .. 17.92 1 13.10 1 14.64 4.09 3.92 3.97 741 82.8 38.90 33.21 35.03
Oct. ... . . . ... 1787 1473° 1561 3.97 3.86 3.89 83.5 88.7 38.24 34.53 35.57

Weighted mean.. . .. 17.90 | 1381 ' 15.05: 405| 889] 391 782 851) 3864 3379| 3526

Irrigated: i : . :
Sept. 10.. .. o .0 0] 20041 1436 ¢ 16.90 | . ~3.80 | E 81.0 9341 40351 3385 36.71
Oet. 5. ... .0 1821 ¢ 1870 @ 1846 HI: 5 3.81 .86 102.7 102.0.; 38221 3824 3823

Weighted mean_ . . 10.09| 1646 ] 1770 3. 3.80 86 91.5| 981 3916 3597 | 37.49

Dry, plus manure: : ;
Sept. 10.. ... L. 17.00.1 1398 1694 . . 78.8 95.6 : 36.60 | 33.58 | 36.54
Oct. 5oouivcaliioann. .l 18551 '18:34 1 18,51 . 1025 | 103.0 ; 39.02 | 38.96 |- 39.01

Weighted mean 17.46 17.67 17.47 . .84 98.9 98.3 37.35 38.14 | - 37.38

AIISNOLILOD d0 NOLLISOAIWOD ANV JdTId1X

Dry: ' : :
Sept. 10.... ..i.......0 16.52 15.16 16.45 ) R K 86.8 93.3 36.17 35.58 36.14
Oct. 5. o iion o 1871 17.63 18.34 . . 100.4 103.1 39.79 38.92 39.49

Weighted mean T3 1715 | 1717 i - 96. 97.7 | 970| 3724| 3827 37.41
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TABLE 58.—Results of treatments with and without manure and irrigation and influence of disease on analysis
of cottonseed, 1944—Continued ; ‘

oSt

[Experiment 22]1

Oil in seed Ammonia in seed Grade® Capacity 3

Treat tYand .

picking dates Field- Field- Ficld- Field-
i Live .| Dead | run, or{ Live Dead | run, or| Live Dead ! run, or { Live Dead | run, or
plants | plants |weighted| plants | plants |weighted! plants plants {weighted; plants | plants [weighted

mean mean mean mean

All treatments: ; | Percent Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Percent | Percent | Percent
17.90 14.15 16.23 3.92 3.88 3.87 100.0 80.2 191.3 38.00 34.06 36.11
18.34 17.35 17.73 3.99 3.92 3.97 102.3 97.2 99.1 38.82 37.66 38.08

Meun of weighted mean | 17.90 16.27 16.84 3.92 3.96 3.89 100.1 % 91.6 94.6 38.10.; 36.5¢ 36.88

1 Storieville 2B cotton planted on Houston clay, at Temple, Tex. . 2 Sum of the percentage of oil in seed plus the percentage of protein
Death of plants caused by phymatotrichum reot rot. Prior publi-  (NH; X 5.13) in seed. )
eation: (17 S) 1 Seven weekly l-inch irrigations applied.

* Caleulated as quantity index with prime quality assumed (26).

i
e
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TABLE 59.—Analysis of cotionseed from irrvigation studies in
Avrizona
[ExperimentY23) ¢

—— e e mmasmme—e . - o e e kb el R e = e e 4 o ————

t

Varicty, time of harvest, 1 Oil Ammonia
und treatinent i in geed in seed Grade
8 X P {planted): b
Picked early: Percent Percent Points
Fdght erigation. . ... ... a..o.. 21,42 4.76 119.2
Hewvy irrigation_ ... .o..ouooaoana. 20.50 4,34 113.8
Pieked lato:
Light irrigation_ . ... ..., .ecoiaooan 2141 4.81 118.3
_ Hoavy irrigation. .. . _......... 21.81 4.18 118,56
8 % P (ratooned):
Picked enrly: !
Lightirrigation. .. ... ... ... 21,08 3.80 114.56
Flepvy demgntion. . ... o .. ... . 21.56 "4.08 115.7
Picked lato:
Light drrigation, ... ... 22,04 4.25 118.7
Heavy irrgndion . L_L... .. 21.98 4.08 +117.4
Acala Shaiter (planted): i 1
Pigled lute, 1937:
Light freigation_ .. .. . .. .. ._.... 17.25 4.29 99.7
Optimum ferigation_ .. .. ..o . .. 16,47 4,33 86,1
Henvy irrignation ... . ... ... N 16.10 4,27 94.1
Picked carly, 1938:
Laght wrigakion. ... . .. ... ... 16.29 4,27 95.0
Optimum irrigation. .. . e ara————— 16.64 4,33 97.2
. Heavy irnigation_ ... ... . _.....--.. 16,24 4.56 96.6
Picked late, 1934
Light Irrigntion. .. ... .._. e 17.33 418 99.4
Optimum drrigation. .. ... ... ._._... 16.94 4.39 90.0
Heavy rrigabion. ..... . .accuoo.an. 16.35 4,32 95.7
Averages: i
With 8 X P: i
Tiphs irvigation. .. ... e e 21.64 4.36 1177
Heavy irnigation. . .. .. ... o.oaoo.. 21.41 4,17 1157
With Acsla Shafter:
Lightirrigation... .. ... ... ciceea.. 16.96 4.27 98,4
Optimum irrigation. . ... .......... " 1668 4.35 97.6
Heanvy irvigalion........ _. _‘.--,___,.i 16.23 138 93.4

! Anabyses of epltonsecd from this experiment are from several tests and from
differoni years. .
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