|

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




| =]
| [
=
|

o

FREEERE

= ="y
22 Tl e

I

EEEjf
i

rE
T
MI\J
o

MICROCOFY RESQLUTION TEST CHART
NATIONAL BURLAL OF STANDARDS-1563-4

=
e
W

o

EREEERE L

Il

= ="y
22 s e

FEEE
E IE R

Er
F
E

MICROCOPY ReSOLUTION TEST CHART
NATIONAL BUREAL OF STANCARDS-1963-A



http:111111.25
http:111111.25

REFERONCE

-

Sources of Moisture in
Mechanically Harvested
Seed Lotton and Its Effects

on Cotton Quality

Technical Bulletin No. 1313

Agricultural Resesrch Service

UNITED STATES DEPARTMENT OF AGRICULTURE
in cooperation with
Mississippi Agricultural Experiment Station




Contents

Pags
Imtroduetion. . ___________ ... H
Review of literature._________.____ ___ .. ____ .. 2
Methods, equipment, and instruments________.____.________._. 3
Experimental design_ . ______.______._________ .. ____ 3
Defoliation and harvesting equipment_.__________._ . _____ 3
Tostruments and measurements. .. ____.____ . ____._____ 6
Procedure. ___________ o 7
Defoliation.______________ . . 7
Moisture meter eheek. . ______________ _________ . ______ 7
Harvestiog.._ .. 8
Ginning. ..o . 8
Test results and diseussion_. ... ___________________________ 8
Seed cotton moisture levels_ .. ______________ . __________ &
Seed cotton foreign matter and moisture relationship. ... ___ ¢
Moisture content of seed eotton components_______________ il
Moisture transfer within stored seed cotton__ .. _____ 11
Relative humidity and temperature in stored seed cotton_ __ . 13
Cotton qualities affected by defoliation, storage, and seed
eotton modsture .. _______________________ 13
Linl eolor 13
Fiber length. . L 18
Fiber strength_ .. _____ . ____________ 20
Fiber finemess__ ____.______________________ ... 22
Cottonseed quality___________________ _____________ 22
Conelusions_____________ . ________ oo 23
Literature eited._______________________________ . 24
Washington, D.C. Issued November 1964

For sale by the Superiniendent of Documents, U.S. Government Printing Office
Washington, D.C, 20402 - Price 15 cents.

I



http:Instrumen.ts

Sources of Moisture in Mechanically
Harvested Seed Cotton and Its Effects
on Cotton Quality'

By R. E. Parkrs and O. B. WooreN, agricultural engineers, Agriculiural Engi-
neering Research Division, Agricultural Research Service®

INTRODUCTION

The increasing practice of me-
chanically hervesting cotton in the
Mississippi Delta—from 8.2 percent
of the crop in 1951 to 55.1 percent
in 1960—hns resulted in a rate of
flow of seed cotton to gins in excess
of the gins’ processing capacity.
Deterioration of harvested seed cot-
ton held in storage awaiting ginning
1S causing growing concern among
producers.

The f[.‘u'incipal cause of deteriora-
tion of seed cotton is moisture, re-
sulting from weather conditions,
green material in the harvested cot-
ton, or moistening of spindles to
facilitate harvesting. The producer
may employ certain practices that
will influence the amount of mois-
ture in trash and seed cotton. He
may defoliate his felds, and he may
delay picking to aliow the seed cot-
ton time to dry. But after the seed
cotfon is harvested, he has no choice
but to store it until it can be ginned.

This 2-year study, which was con-
ducted at Stoneville, Miss., was de-
signed to determine how defolia-
tion, seed cotton moisture, and seed
cotton storage time ultimately af-
fect the quality of the lint. Data

are glso included on the effect of
these factors on the quality of the
cottonseed, a product vitally impor-
tant to both farmers and certified
seed producers.

'The research described was done in
cooperation with the Mississippi Agricul-
tural Experiment Station, Delta Branch,
Stonevilie, Miss., and is part of a contri-
bution fo Regional Cotton Mechanization
Project §-2.

*The authors wish to express their
appreciation to staff members of the
USDA Cotton Classing Office at Green-
wood, Miss., for classing of the lint sam-
ples; W. P. Caldwell, seed technologist,
Seed Technology Laboratory, State Col-
lege, Miss., for obtaining seed quality
data ; C. 8. Shaw, cotton technologist, and
L. D. La Plue, Jr,, agricultural engineer,
U.8. Cotton Ginning Research Labora-
tory, Stoneville, Miss., for their coopera-
tion in ginning ; E. J. Koch, biometrician,
Biometrica! Services, TSDA Agricultural
Research Service, Beltsville, Md.,, for as-
sistance in analyzing the datn ; J. E. Clay-
ton and E. B, Williamson, agricaltural
engineers, USDA Agricultural Engineer-
ing Rewsearch Division, Stoneville, Miss.,
and J. K. Jones, ngricultural engineer,
National Cotton Council, Memphis, Tenn.,
for their assistunce in obtnining field
datn; and staff members of USDA Agri-
cultural Research Service, Market Qual-
ity Research Division, Clemson Labora-
tory, Clemson, $.C., for fiber quality
investigations,
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REVIEW OF LITERATURE

Montgomery and Wooten * found
that damp, early-morning-picked
cotton classed almost a full grade
lower than afternoon-picked cotton
when both were stored in irailers
for 8 to 72 hours. They also learned
that lint quality was not measurably
affected when seed cotton containing
excessive moisture was ginned im-
mediately after harvesting.

Ross (71)* concluded that . . .
the only safe method of avoiding
damage, particularly in areas where
rein provides the water supply,
would be to place in storage only
dry, machine-picked cotton and to

tn  immediately any relatively
amp cotton.”

Attempts to dry and cool damp
seed cotton were made by Griffin
(7} who pulled and pushed air
throngh cotton stored in trailers.
Both methods were found to be in-
efficient and costly.

Only a smalil percentage of the
total cotton crop is harvested when
it contains excessive moisture.
Bradley (2) was able to store 4,000
dry bales in 10-bale baskets at a cost
of only $2.50 to $3.25 per bale. As
a result, he was able to gin imme-
diately any seed cotton that had
been harvested under ndverse condi-
tions. Cash (4) used a similar sys-
tem of storing seed cotton on a much
smaller scale at approximately the
same overall cost per bale.

It is evident that excessive mois-
ture in seed cotton is the main factor
that starts the deterioration of seed
cotton in storage. What, then, af-
fects the moisture content of seed
cotten? Wooten, Montgomery, and
Riley (75) found that prevailin
atmospheric conditions, namely rel-
ative humidity, exerted a greater

"MoxTooMERY, R. A. and WoorEx,
0. B. LINT QUALITY AND MOIETURE RELA-
TIONSIIPS IN COTTON TIROUGH HARVEST-
T¥G AND GINNING. T8, Dept. Agr.. ARS
42-14. 1908, [Processed.]

‘Italic nnmbers In parentheses refer
fe Literature Cited, p, 24.

influence on seed cotton moeisture
than did different rates of moisture
applied to the spindles of mechani-
cal pickers. In addition, they
concluded that during an 18-&33; pe-
riod, the minimum humidity aver-
aged 8.8 percent lower in defoliated
fields than in undefoliated felds.
They concluded that leaf cover was
one cf the major factors influencing
the humidity in cotton fields.

Moisture applied to the spindles
of mechanical pickers is of imme-
diate concern to producers. How-
ever, Wooten and Montgomery
(13) learned that only 1 percent
moisture was added to seed cotton
when 5 gallons of water was applied
to the spindles whii. picking one
bale. Only 2 percent moisture was
added when 13.6 gallons of water
per bale was used to keep spindles
clean. The picking of a bale of cot-
ton often requires less than 5 gallons
of water to keep the spindles clean,
especially if & detergent or wetting
agent, is used.

In pointing 0.t the problems as-
sociated with mechanical harvest-
ing, Parker (8) emphasized foreign
matter in mechanieally harvested
seed cotton. The foreign matter
contained more moisture than did
the seed cotton when harvested from
undefoliated fizclds. Riley and Wil-
lamson (76} also discovered that
cotton in defoliated fields dried out
quicker in the morning and regained
moisture later in the afternoon than
did cotton in undefoliated fields.
They concluded that this difference
increased the safe picking time in
defolinted fields by 10 percent per
day. In additional moisture stud-
ies, Wooten and Montgomerv (74)
picked cotton in undefoliated fields
and learned that the tra.sfer of
moisture from the green foreign
matter to the seed cotton was suffi-
cient to start the “heating” process
within 24 hours after harvesting.
At the same time, cotton harvested
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from »a defoliated field failed to
“heat” and could have been stored
indefinitely.

Williamson and Riley (72) said
the following about the tuture of the
entire cotton industry:

American cotton for the last X0 years
has been in a do-or-die race for fAber
markets of the world. The evidence is
clear that a high-guelity produst must be
delivered to the mills in order to meet the
increasing demands of the textile indus-
try and to meet strong competiclon from
gynthetics,

Some of the most serious problems in
preserving quallty are associgted with
the constantly expanding use of mechan-
jeal harvesters and variations in weather
elements.

The key to a guality harvest is timing.
Seasonally . . . defollants must be applied
on a date that will balance the quality of
an early harvest with the quantity of a
late harvest. Dally . .. the pickers must
nperate during the hours of correct seed
cotton moisture content in order to mini-
mize stalning, moisture, and trash
problems.

Possibly the most basic factor

METHODS, EQUIPMENT,

Experimental Design

Defoliated and nondefoliated cot-
ton plots were machine picked each
yeur at three stalk seed cotton mois-
ture levels and were stored in trail-
ers from 0 to 3 days in 1960 and
from 0 to 2 days i 1961. Four
samples of lint and seed were then
pulled from each lot after each day
of storage for use in fiber and seed-
quality tests.

The results from each fiber and
seed-quality measurements in the
1960 test were then recorded and
statistically analyzed according to
the following breakdown:

Degree

Sonrce of variation of freedom

Total

Defoliation (DYoo
Moistore (MY e
Storage (S) .. oo

DREM e
Dx3d
MXE . -
DMMAKS
Individuals —— _—

B2 =

-3
== Yy

contributing to the deterioration of
seed cotton In storage is the presence
of micro-organisms. Parker (9)
discovered that when seed cotton -
grown in the Mississippi Delta was
stored in an atmosphers high in
humidity for 214 months, 90 percent
of the lint was infested with or de-
stroyed by micro-organisms. It is
known that these micro-organisms
grow and reproduce most rapidly in
high-humidity eunvironment. {‘he
results of this study correspond to
those of Caldwell and Parker (3),
who discovered u significant correla-
tion between the deterioration of
lint quality (fiber length, strength,
and color) in the fieid and the time
(hours) seed cotton is exposed to
the sum of temperature (degrees F.)
plus humidity (percent) in excess
of 140. They also learned that pro-
longed exposure to high humidity
and temperature lowers the quality
of the seed as well as of the lint.

AND INSTRUMENTS USED

All cotton was grown, harvested
and stored at the Delta Branch of
the Mississippi Agricultural Exper-
iment Station, Stoneville, Miss.

Defoliation and Harvesting
Equipment

The field plots were planted in
24-row strips with 4-row alleys.
The airblast sprayer shown in figure
1 was used to defoliate cotton on
the necessary plots. The compari-
son of leaf coverage in defoliated
and undefoliated plots in 1961 is il-
lustrated in figures 2 and 3. The
two-row mechanical harvester,
shown in figures 2 and 3, was used
to harvest cotton from all plots.

After harvesting, the seed cotton
was stored in wire-mesh trailers
stmilar to the one shown in figure 4.
During the entire storage period,
the loaded trailers were parked un-
der a shed to permit alr to circulate
through the seed cotton and also to
protect it from rain.
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Fravaz 2—Mechanieally harvesting defoliated cotton at Stoneville, Miss.,
Getober 17, 1961.
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Fiavae 3-——Mechanically harvesting nondefoliated cotton at Stoneville, Miss.,
Cetober 17, 1961,

Freuse 4+—Dumping seed cotton into a wire-mesh trailer. The open sides of the
trailer atlow maximum circulation of air through the seed cotton.
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Instruments and Measure-
ments

The use of portable meters to de-
termine moisture in seed cotton is
steadily increasing in the Missis-
sippi Delta. Because of their ini-
tial cost, the meters were purchased
primarily by ginning and Agricul-
turnl Extension Service personnel.
Cotton storage studies require an
immediate and reasonably accurate
estimation of the seed cotton mois-
ture content just prior to harvest-
ing, so a portable moisture meter
like that shown in figure 5 as
checked for accuracy and used in
the field for this study.

A constantly recording, portable

hygrothermograph in a small wire-
mesh box (fig. 6) was also placed in
the center of each bale lot of stored
seed cotton to record temperature
and relative humidity. The hygro-
thermographs consisted of a hair-
type, humidity-responsive element
and a Bourdon-type thermoelement
connected to separate pens that
traced continuous records of rela-
tive humidity and temperature on
a cylindrical chart that revolved
once each 176 hours (weekly).

At the end of the stornge period,
the instruments were removed and
the records of humidity and temper-
ature were obtained from the charts.
All insiruments were checked for
accuracy before they were used,

Flavre 5.—A portable meter used to check seed cotton moisture content In the field.

«
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Fieure 8.—A hygrothermograph placed in the center of 2 bale of seed cotton to
record humidity and temperature throughout an extended storage period.

PROCEDURE

Defoliation

Defoliation of the necessary plots
was accomplished by use of an air-
blast sprayer that covered a strip
12 rows, or 40 feet, in width. The
sprayer applied a mixture of 1.5
pints of “Def,”* a4 commercially
available defoliant, and 30 gallons
of water per acre of cotton. The
same sprayer and rate of defoliant
were used for both years of the
study. The defoliant was applied
approximately 2 weeks before har-
vesting the cotton.

® The names of commercinl produocts nre
given to report factually on available
datn. The Department neither guarnn-
tees nor warrants the standord of the
produacts, and the nse of the names implies
ne approvai of the products to the exclu-
sion af others that nlso may be suitable.

Moisture Meter Check

The moisture meter employed in
this test mensures the resistance of
cotton fibers to dirvect current. The
higher the moisture content, the less
the resistance. Readings are made
by balancing the cuarrent with
known resistors. The numbers as-
signed to the meter posts, or resis-
tors, indicate the condition of the
seed cotton sample and not the exact
moisture content. Consequently, it
1s necessary to prepare a calibration
curve showing the relationship be-
tween the meter reading and the
actual seed cofton moisture content.

To show this relationship, 90
samples of seed cotton containing
different amounts of moisture were
measured for their moisture content
by use of the moisture meter before
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the samples were dried in an oven.
The results are shown in figure 7.
The overall correlation of the meter
and oven readings was 0.8921, which
was highly significant. The linear
regression line was: Estimated oven
reading= —3.28-1.45 X meter read-
ing.

The same moisture meter was
then used in the field to measure
seed cotton moisture content in de-
folinted and nondefoliated cotton
prior to picking. A rapid method
of measuring moisture In seed cot-
fon was required because the orig-
inal stornge test called for harvest-
ing cotton at the same three levels
of moisture from both defoliated
nnd nondefoliated plots.

Harvesting

An Internationnl Harvester mod-
el 220-A mechanical cottonpicker
was used to harvest the cotton in
all plots. High-moisture seed cot-
ton was first harvested from the de-
foliated plot and then from the
undefolinted plot. The time delay
in harvesting usually allowed the
undefoliated cotton enough time to
dry to the same moisture content as
the defoliated cotton. However, the

portable moisture meter was used
as the final check on seed cotton

moisture before harvesting started.

The same procedure was followed
for harvesting the medinm- and
low-moisture seed cotton.

No replication of treatments could
be sccomplished in the field because
the cotton was drying constantly.
Thus, it was most important that
ench bale be harvested over as short
n period of time as possible.

Ginning

Approximately 40 pounds of seed
cotton from ench lot was ginned on
n 20-saw gin after ench day of stor-
age, beginning with the day of
harvesting. From the 40-pound
sample of seed cotton were collected
four lint samples for fiber tests,
three lint samples for moisture,
three trash samples for moisture,
three seed samples for moisture, and
the rest of the seed for germination
and vigor tests. All snmples of seed
cotton were ginned without drying
or lint cleaning. Therefore, any
differences between treatments can-
not be attributed to these two
variables.

TEST RESULTS AND DISCUSSION

Seed Cotton Moisture
Levels

Cotton in defolinted fields dries
more rapidly during the day than
cotton in nondefoliated fields (fig.
8). It is possible to harvest cotton
containing the same percent age of
moisture from both defoliated and
nondefoliated fields with the same
mechanical picker if the picking op-
eration is timed perfectly. This
was achieved by harvesting the de-
folinted cotton first. Enough time
elapsed (approximately 80 minutes)
while picking one bale of defolinted

cotton to allow the nondefoliated
cotton to dry to the same initial
moisture Jovel. )

Of course, the graph shown in
figure 8 would change according to
the existing weather conditions.
For instance, if strong winds and no
dew existed in the early-morning
hours, the moisture content of seed
cotton in both defeliated and non-
defolinted felds would be much
lower than that depicted by the
curves of figure 8. On the other
hand, if heavy dew and overcast
skies prevailed, the rate of naturai
drying of the seed cotton would be
much slower.
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Frouse 8.—Average seed cotton molsture conteut in defoliated and mondefoliated
flelds at Btoneville, Miss., October 3 and 4, 1860

The specific levels of seed cotton
moisture at time of picking were
determined by both the meter and
oven method and are shown in table
1. The corrected meter readings
wers accurate enough to give a suffi-
cient difference between the low-,
medium-, and high-moisture treat-
ments in the 1960 test. However,
becnuse of the long period of dry
weather during the harvest, the me-
ter was not so accurate in the 1961
test. The inaccuracy of the meter
during the 1961 test was attributed
primarily to the relative dryness of
the seed. The meter is much more
sensitive to variations in lint mois-
ture than to variations in seed
moisture. Thus, no one correction
factor for the moisture meter would
be applicable for all combinations
of lint and seed moisture.

Because the low-moisture lots in
1960 contained nearly the same per-
centage of moisture as the high-
mnoisture lots in 1961, and since there
was little difference between the low-
and medium-moisture lots in 1961, it
miust be concluded that seed cotton
moisture content at the time of pick-

ing was not a controlled variable.
Therefore, the linear effect of mols-
ture on the characteristics being
measured was investigated to help
interpeot the results.

Seed Cotton Foreign Matter
and Moisture Relationship

In the remainder of this report,
a1l data on moisture in seed cotten,
lint, seed, and foreign matter were
derived by drying the various com-
ponents in ovens.

Defoliation greatly influenced the
moisture content of harvested seed
cotton and its trash (table 2}.
More trash was obtained with the
cotton harvested from undefoliated
fields than with cotton from defo-
linted fields. The trash from un-
defoliated flelds was wetter than
that from defoliated fields and re-
sulted in wagon seed cotton har-
vested from undefoliated fields
gaining more in moisture after it
was picked thun that harvested from
defolinted fields. The gain aver-
aged 1.4 percent in cotton harvested
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Tanrx 1.—Seed cotton moisture content at time of picking based on mods-
ture meter readings and oven tests at Stonewville, Miss., 196061

Field eondition

Seed cotton moisture !

Meter readings
Oven test

Actual Corrected

1960:
Defoliated:;
Low moisture
Medium moisture

Undefoliated:
Low moisture
Medium moisture
High moisture
1961:
Defoliated:
Low rooisture
Medium moisture
High moisture
Undefoliated:

Low moisture... . ______________

Medium moisture
High moisture

Percent
8,
6.

7.
10,
15,

—
mow
Lo

DW=l Moo
r
S N

[y

H

MmO
Ll

W Sme
~Tnw

[
@ =T

1 Based on 3 observations each.

from defoliated fields and 4.2 per-
cent in that harvested from un-
defoliated fields. No attempt was
made to establish how much of the
inerease, or gain, was caused by
water applied to the picker spindles.
The same amounts of water were
used in the harvests of cotton from
defoliated and undefoliated plots.

Moisture Content of Seed
Cotten Components

Moisture data in 1960 and 1961
again indicated that defoliation had
~ a marked influence on the moisture
content of the harvested seed cotton
components—seed, lint, and trash
(table 3). Itmay be noted that the
maeisture content of the seed did not
change a5 rapidly in the field during
the day us did thut of the lint. De-
foliation had a greater overall effect
on seed, lint, and trash moisture
than did the time of harvesting.

135-708 O—64—2

Table 8 also shows the effect of an
unusually dry environment on seed
and lint moisture. There was less
difference in the moisture of seed
and of lint in 1961 (the dry year)
than in 1960, indicating that the
moisture content of these two com-
ponents had reached near equilibri-
um in 1961.

Moisture Transfer Within
Stored Seed Cotton

After storage of 0,1,2,and 3 days,
a “core” was extracted from the ap-
proximate center of each lot for the
purpose of determining the moisture
content of the seed cotton’s com-
ponent parts. The samples were
immediately ginned without drying
or lint cleaning. and subsamples of
Iint, trash, and seed were extracted
and senled in cans until they could
be weighed and placed in ovens.

Moisture transferred from the
trash much more rapidly than it did
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TarLe 2.—The effect of defoliution on the moisture content of seed cot-
tor after it was harvested at Stoneville, Aliss., in October 1960

Field condition

Beed cotton moisture

Seed
cotton

On stalk

{rash
In wagon

Percent

Percend
10. 0 X
12. 6 .72
15.9 , 91

Percent
0

84
10. 6
15. 2

11. 4 12. 8 . 23

8.6
11. 3
15. 2

13.7 . 01
YA . 77
17.6 . 20

12,1

16. 3 . 66

TasLe 3. —Moisture content of harvested seed cotton components as af-

fected by different harvesting conditions at Stoneville,

188, 196061

Moisture content of—

Field condition

Wagon
seed
cotton

1960
Defoliated

Undefoliated

1961;
Defoliated

Urndefoliated

Percent
10

Percent

12,
15.
13.
17.
17.

7.
7.
10
9.
11,
13,

RRP® e~
EREA8S

COMNSm®mn DI~
o, .

=Rl ol R | Lgd =]+l =R L]
B b3 Lag e

W Www=~T GO NwmD

—
Lol
G BT 12 D D =
O rFroNS

from the lint (fig. 9). The seed
gained moisture for the first 2 days,
then began to jose moisture. After
2 days of storuge, all three compo-
nents were losing moisture. This
indicated that water vapor wus es-
caping from the entire bale into the
atmosphere.

It should be pointed out that the
seed cotton was stored at a depth of
approximately 4 feet in a wire-mesh
traller, The fact that the seed cot-
ton lost moisture indicates that some
circulation of air occurred through
the seed cotton during the storage
period,
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Initial

MOISTURE CONTENT (percent}

[ 1
I 2
DAYS IN STORAGE

Fieure 9.—The transfer of motsture from
the components of stored seed cotton
harvested from an undefoliated fleld
at Stoneviile, Miss.,, October 17, 1961.

Relative Humidity and Tem-
perature in Stored Seed
Cotton

The moisture content of stalk seed
cotton harvested in 1960 at a medi-
um-moisture level from defoliated
amt undefoliated fields was about
the same—10.6 and 11.3 percent,
respectively. However, green for-
eign matter in the undefolinted cot-
ton increased the moisture content
and caused the undefoliuted cotton
to heat much more than the defo-
liated cotton {fig. 10). Humidity

was also higher in the undefoliated
lot. Neither temperuture rior hu-
midity fluctuated from day to night
as they did in outside uir,

It should be emphasized that the
combination of relative humidity
plus temperature within stored seed
cotton harvested from defoliated
plants is not as conducive to micro-
bial netivity as it is within seed cot-
ton harvested from undefoliated
})Iants. In either case, even if the

wmidity and temperature were the

sume within both bales, the degree
of microbial activity and consequent.
seed cotton deterioration would de-
pend primarily upon the initial
micro-organism infestation before
harvesting.

Cotton Qualities Affected by
Defoliation, Storage, and
Seed Cotton Moisture

Lint Color

In general, cotton harvested at
Stoneville, Miss.,, on October 17,
1961, had a more desirable color
than that harvested on QOctober 11,
1960. Differences in prevailin%at-
mospheric conditions prior to har-
vest and in the moisture of seed cot-
ton in the 2 experimental years
make it necessary to identify all
data according to year of harvest.
Comparisons between classer’s
grade are based entirely on lint
color because the lint was neither
dried nor cleaned in the ginning
process.

For conditions in 1960, the effect
of defoliation and of seed cotton
moisture and storage on classer’s
grade depended upon which com-
bination of the three variables was
employed in the harvesting proce-
dure. Asshown in table 4, seed cot-
ton moisture content had no effect
on the lint grade of defoliated cot-
ton, regardless of whether the cot-
ton was stored or not. However, the
lint grade of cotton not defoliated
prior to harvesting was generally
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Fieyee 10.—Effect of defoliation on temperature and humidity in stored seed cotton
harveated in 1960 at a medium moisture level.

TasLe +—Effect of defoliation and of seed cotton moisture and storage
on classer’s grade of cotion harvested at Stoneville, Miss., Oct. 11,

1960
Classer’s grade following storage of L—
Harvesting condition
0 day 1 day 2 days 3 days

Defoliated:

High moisture.________ 2183.75 asb | 8500 a 8300 a 83.75 ab

Medium moisture______ 85.00 =a 8500 a 85 25 abe 85.00 a

Low moisture__.______ 85.00 a 85.00 g 8500 = 85.00 =&
Nondefoliated:

High moisture_________ 80, 00 e | 80. 00 c | 80. 00 ¢ | 80.00 c

Medium moisture______ 80. 00 ¢c | B500 a 80. 00 [ 80. 00 ¢

Low moisture. .. ______ 81.25 be} 8250 abe | 80.00 ¢ 82. 50 abe

! LM =85, SLM =04, M=100, eic

3 Values nof followed by the same letter or letters arc different at the 5-percent
level of significance by the Duncan Multiple Range test (5).

lower than that from defoliated cot-
ton. There was also an indication
that stored cotton harvested at the
high moisture range did not have
so good lint color as that harvested
at the medium and low ranges of
moisture.

Lint color in terms of percent
light reflectance (Rd) and degree
of yellowness (+b) was measured
by a Nickerson-Hunter Cotton
Colorimeter. The combination of
reflectance and yellowness measure-
ments may be converted into uni-
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versal standard grades by nsing the
gruph in figure 11. Lint grades in-
crease as light reflectance increases
and as degree of yellowness de-
Creases.

Defoliation resulted in a signifi-
cant inerease in percentage of re-

flectance—65,3 to 66.5—in 1860,
Neither seed cotton moisture nor
storage had any influence on the
effect of defoliation on lint reflec-
tance, However, seed cotton mois-
ture content at time of picking did
have an influence on lint reflectance,

' L
GM

~d
o

o~
o

Rd {percent light reflectonce}

' !

WHITE
{Gray,
Lt. spotted)

SPOTTED
{Lt. tinged
—old crop)—

LD ] I

..

50

HUNTERS + b {yellowness)

Fiaure 11.—0[.%. Department of Agriculture, ARS color diagram for Nickerson-
Hunter Cotton Colorimeter (spinlab model) bused on universal standards for
prade of American Upland Cotton adopted in 1952,
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but its effect was not dependent
upon defoliation or storage treat-
ments. Furthermore, there ap-
red fo be a linear relationshi
tween seed cotton moisture an
lint reflectance. The results in table
5 indicate that lint reflectance is in-
versely proportional to seed cotton
moisture content st time of picking.

The degree of yellowness (+b
of lint is gependenb upon the mois-
ture content of cotton at Lime of
picking (table 5). Moreover, the
effect of moisture on lint yellowness
may also be linear. Defoliation also
reduced the degree of yellowness of
lint in 1960 from 8.15 to 7.44.

The combination of higher re-
flectance and lower degrees of yel-
lowness should have resulted in sig-
nificantly higher classer’s grades
for the lower moisture cotton. The
differences in lint color assoeiated
with moisture, however, wers tco
small to be detected by the cotton
classer. On the other hand, the dif-
ferences in lint color nssociated with
defoliation were generally large
enough to be detected by the classer
in 1960.

In 1961 the cotton classer graded
cotton that had been defoliated
slightly higher than cotton that had
not been defoliated. However, the
difference in color was much smaller
than in 1860. More important were
the interacting effects of seed cotton
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moisture and storage time. Cotton
picked when it contained from 6.5
to 6.7 percent moisture was reduced
in grade by the classer when it was
stored for 2 days (table 6). Lint
grade was not affected by seed cot-
ton moisture content until after 2
days of storage,

Colorimeter readings also indi-
cated an interacting effect of seed
cotton moisture andg storage on lint
reflectance (table 7). Storage had
no effect on the lint reflectance of
the high-moisture (9.9 to 10.7 per-
cent) cotton but had an adverse ef-
fect on the medium-moisture (6.5
to 6.7 percent) and low-moisture
(5.5 to 6.1 percent) cottons after
only 1 day of storage. Also, the
low-moisture cotton had n slightly
higher reflectance than the medium-
or high-moisture cotton when no
storage was imposed.

Colorimeter readings in 1961 also
indicated that seed cotton moisture
and storage had an interncting ef-
fect on the degree (saturation) of
vellowness of lint (table 8).

Lint yellowness did not change
when the higher moisture cotton
was stored. However, at the begin-
ning of the storage period, the de-
gree of yellowness of both the higher
and medium-moisture cottons, was
considernbly more than that of the
lower moisture cotton. These dif-

TaBLE 5.—E fect of seed cotton moisture at time of picking on lint color
of cotton harvested at Stoneville, iliss., Oct. 11, 1960

Lint color
Range of seed cotton moisture
Rd {(percent | +b (Yellow-
light ness}
reflectance}
Percent
152t 15,4 . 18430 & 7.99 a
10.6te 1Y . 66.00 ab 77 b
Bdto 96 . 67.40 b 7.6 b

! Values not followed by the same letter

or letters are different at the 5-percent

level of significance according to the Duncan Multiple Range test (5).
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FabLe 6.—Efect of sced cotton moisture and storage time on classer's
grade for cotton harvested at Stoneville, Miss., Oct. 17, 1961

Range of seed cotion moisture at

Ciasser’s grade following storage of —

harvest

0 day

I day

2 days

Percent
1

Perceni
9. 00 a
0400 a
92,75 ab

Percent
94.00 a
94.00 a
93.38 ab

Percent
82. 75 ab
92 12 b
94. 00 =

! Values not followed by the same leiter or letters are different at the 5-percent level
of significance according to the Duncan Multiple Range test (5).

TasLe T—Interacting effects of seed cotion moisture and storage on
reflectance of lint for cotton harvested at Stoneville, Miss., 1961

Range of seed cotion moisture

Light reflectance of lint foliowing storage of-—-

at harvest

0 day

1 day

2 days

Percent

Percent

171,82 a
70.68 b
70. 40  be

Percent
70. 25 bed
69.45 od
70. 52 be

Percent
69, 26 d
69. 45 cd
70.04 bed

! Values not followed by the same letter or letters are different at the 5-percent
level of significance according to the Duncan Multiple Range test (5).

TasLE B.—Interacting effects of seed cotton moisture and storage on the
yellowress (+b) of lint cotion harvested at Stoneville, Miss., October
1961

Yellowness of lint following storage of—
Range of seed cotton moisture
at harvest

0 day ! day 2 days

Percent Percent
1§ 96 ¢
7. 48 ab

7.38 =a2b

Percent
7. 50 ab
7.6 a
7.36 ab

Percent
7.2 be
725 b
7.48 ab

! Values not followed by the same letfer or letters are different at the 5-percent level
of significance according to the Duncan Multiple Range test {5).

ferences were masked out after only  for nondefoliated cotton to 7.17 for
1 dny of storage. defoliated cotton. This relation-

Defoliation had u significant ef- shiP agrees with the results of clas-
fect on the yeHowness of lint in 1961 ser’s grades for 1960 and 1961 and

by reducing the +b value from 7.56 indicates that the main benefit from
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defoliation in relation to lint color
was in the reduction of the degree
of yellowness of the lint. Since the
percent reflectance from lint was not
affected by defoliation in 1961, this
lint characteristic hind no influence
oh the classer’s ability to detect n
diflerence in grade between defo-
linted and nondefoliated cotton.
In 1960, the Rd and +b values and
the classer's grndes were improved
by defoliation.

Fiber Length

Fiber length was genernlly short-
er in 1961 than in 1960. This dit-
ference may be attributed to the fact
that the cotton was dryer when
harvested in 1961 than it was in
1960. It should be reemphasized
that no drying was imposed on any
of the cotton during ginning.
Therefore, differences in fber
length between treatments cannot he
associated with drying at the gin.

Defoliation significantly reduced
fiber mean length in 1960 when the
harvested cotton contained 8.4 to
11.3 percent moisture (table 9).
The data in table 9 also indicate
that a nonlinear relationship may
exist between moisture and mean
length. The fiber mean length of
hoth defoliated and nondefoliated
cotton harvested at the medium-
moisture range (10.6 to 11.3 per-
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cent) was longer than when the seed
cotton was harvested at either the
low- or high-moisture ranges.
F'rom this, one may assume that an
optimum seed cotton moisture levei
exists at which maximum fiber mean
length may be expected and that this
optimuin moisture level is some-
where beiween 8.4 and 15.4 percent.
This hypothesis is supported by
dafa presented later in this text.

In 1981, defoliation significantly
reduced fiber menn length from 0.93
inch for the nondefoliated cotton to
0.91 inch for the defoliated cotton.
Furthermore, the effect of defolia-
tion on mean length did not depend
upon either seed cotton moisture
content at time of picking or on
seed cotton storage time.

Fiber mean length in 1961 was
significantly influenced by the com-
bination of seed cotton moisture and
storage time (table 10). The mean
fiber length of harvested cotton con-
taining the lower amount of mois-
ture (5.9 to 6.1 percent) tended to
increase with storage. The same
trend existed for the medium-mois-
ture cotton (6.5 to 6.7 percent), al-
though the differences were not
large enough to be significant. The
high-moisture cotton (9.9 to 10.7
percent) tended to lose in fiber mean
length, although, again, the differ-
ences were not significant.

TasLE 9.—/Interrelated effects of defoliation and seed cotton moisture on
fiber length of cotton harvested at Stoneville, Aliss., October 1960

Range in seed cotion moisture

Fiber length

Defoliated Undefoliated
Percent Inch Ineh
16,2 t0 164, e L0, 911 be 0.923 b
0.6 to V1.3 e 915 b .054 &
B to 9.6 el L899 ¢ .943 a

" Yalues not followed by the same lebter or letters are different at the 5-percent
level of significance according to the Dunean Multiple Range test (5).
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Tasie 10—Interrelated effects of seed cotion moisture and storage time
on fiber mean length for cotton harvested at Stoneville, Miss., Ootober

1961

Range of seed cotton moisture

Fiber mean length following storage of—

at harves!

0 day

{ day 2 days

Percent

Inch
t{. 886 ¢
. 919 abe
. 939 ab

Inch
8,011 bre
.936 b
. 919 abe

Inch

0, 9325 ab
L 048 &
. 908 be

! Values not followed by the same [etter or letters are different at the S-percent lzvel
of significance according to the Duncan Multiple Range test (5).

When the cotton was not stored

in 1961, maximum mean fiber length

was obtained by harvesting when
the seed cotton contained the higher
amount of moisture (9.9 to 107
percent). This behavior is in ac-
cord with, but does not prove, the
hiypothesis made concerning the
mean length results of the 1960 test.
The relationship of fiber mean
length to seed cotton moisture con-
tent at harvest time is shown in
figure 12,

.98

The specific mean length values
plotted 1 figure 12 represent the
average mean length for all storage
periods for the 1960 curves, because
storage had no effect on mean length
in 1960. Howevar, the 1961 curves
represent fiber rhean length only for
the nonstored cotton, because, as
pointed out previously, storage did
affect mean length in 1961.

Fiber upper half mean length was
affected by defoliation, seed cotton
moisture, and storage in about the
same measure as was fiber mean

o
Y

0
=

o
o

FIBER MEAN LENGTH (inches)

5\

o Detolicted
» Nandefoliated
— 15§61

SEED COTTON MOISTURE WHEN HARVESTED {percent}

Frevre 12.—Relationship of fiber mean length fo seed cotton molsture for cotton
harvested from defoliated and nocdefoliated fields ut Stoneville, Miss,, 1960 and

1961,
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length, The major difference was
that defoliation did not affect upper
half mean length (UHML) in 1961,
whereas it did affect mean length in
1961. The relationship of UHML
to seed cotton moisture was gener-
ally the same as it was for fiber mean
length (fig. 13).

The degree to which seed cotton
moisture at harvest time in 1961
affected fiber UHML, as it did fiber
mean length, depended upon
whether the cotton was stored prior
to being ginned (table 11). " For
nonstored cotton, UHML tended to
increase up to a moisture range of
9.9 to 10.7 percent. Also, ML,
of the dryer cotton (5.9 to 6.1 per-
cent moisture) tended to increase by
storing the cotton.

Defiliation significantly reduced
THML in 1960 from 1.147 inches
to 1.122 inches.

Fiber strength

Although the practice of defoliat-
ing had an adverse effect on fiber
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strength, the degree of the effect
depended somewhat upon the mois-
ture content of the seed cotton when
it was harvested.

In 1960 the fiber strength of de-
foliated cotton harvested at a high
moisture content was comparable to
that of nondefoliated cotton har-
vested at a low moisture content. In
1961 the fiber strength of defoliated
cotton harvested at a high moisture
content was comparable to that of
nondefolinted cotton (table 12).

The inferacting effect of seed cot-
ton moisture and storage was sig-
nificant in 1960. When the cotton
was not stored, seed cotton moisture
had no etfect on fiber strength (table
13). .\fter 3 days of storage, only
the medium-moisturs cotton had sig-
nificantly gained in fiber strength,
No clearcut explanation for this be-
havier can be made from this data.
Also after 3 days of storage, highest
fiber strength resulted from cotton
that was harvested at the medium-
moisture level (10.6to 11.3 percent).

5 I T L Tu., [ !

£ 115 f— -
T | ]
—

o .

z

w113 — ]
=

= - -]
=

o BN o Defoliated T
= _ ® Nondefoliated _
T — 1941

[+ 4

409 b 1960 —
[~ -~

= | A i i | L

= 0 5 9 13 17
2 SEED COTTON MOISTURE WHEN HARVESTED {percent)

Frorre 13.—Relationship of fiber upper half mean length to seed cotton moisture
for cotton harvested from defoliated and nondefoliated fields at Stoneville, Miss.,,

1560 and 1961.
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TanLe 11.—Effect of seed cotton moisture and storage time on fiber up-

per half mean length of cotton harvested at Stoneville, Miss., October
1961

Upper half mean length of cotton stored—
Range of seed cotton moisture at

harvest,

0 day 1 day 2 days

Percent Inch Inch Inch
11,085 [ 1. 115 abe 1. 124
1.114 abe 1. 119 abe 1. 135
1. 130 &b 1. 119 abe 1. 109

; ! Values not followed by the same letter or letters are different at the S-percent
. level of significance aceording to the Duncan Multiple Range test (5).

I’ TasLe 12.—/Interrelated effects of defoliation and seed cotton moisture

on fiber strength for cotton harvested at Stoneville, Miss., October
1960 and 1961

Fiber strength
Range of seec cotton moisture at harvest

Defoliated Nondefoliated

Percent Grams per lez | Grams per lex
120, 70 d

10.6 to 11. 3 20. 78 d )
15.2 to 15. 4 21.18  eod . b

a

21.33 b A a
21,23 b i u.
22,13 a a

! ¥anlues not followed by the same letter or letters are different at the 5-percent level
of significance according to the Duncan Multiple Range test (5).

TasLe 13.—Effects of seed cotton moisture and storage time on fiber
strength for cotton harvested at Stoneville, Miss., Octodber 1960

Fiber strength of cotton stored—
Range of seed cotton

moisture at harvest

0 day 1 day 2 days 3 days

. Percent Grams per tex | Grams per tex| Grams per tex | Grams per lex

84t096_ ____ ... 12i. 41 be | 20. 46 d] 21.35 be 21.68  bc

L 108to 113 ______. 21.71 be | 21.54 be | 21.48 be 22.76 a
15.2 to 15.4 22,31 ab | 21.82 be | 21,18 ed 21,48 be

! Yalues not followed by the same letter or letters are different at the d-percent
level of significance accerding to the Duncan Multiple Range test (5),
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Seed cotton storage had no effect on
fiber strength when harvested under
the field conditions existing in 1961.

Fiber fineness

Fiber fineness as measured by the
micronaire did not consistently vary
with treatments as did lint color,
fiber length, and fiber strength, In
1960, only the seed cotton moisture
treaiment affected the fiber fineness
measured by the micronaire. That
year seed cotton moisture affected
fiber finenesss as follows,

Range of seed cotton mois-  Micronaire
ture (percent): units
84to 6 . 434 a
Wete 1A ____________ 433 a

132 to 154 _______ 444 b

! Values not followed by the same letter
are different at the 5-percent level of
afgnificance according to the Duncan
Multipte Range fest (5).

According to Bailey and Baggett
(1), the (%)tim‘um fiber ﬁngggss
would be a micronaire reading of
44. Therefore, the fiber fineness
of cotton harvested at any of the
seed cotton moisture levels was less
than optimum.

In 1961, defoliation reduced the
micronaire readings significantly.
However, storage of nondefoliated
cotton reduced the micronaire read-
ings to a level comparable to those
for defoliated cotton {table 14).

Cottonseed Quality

Because of the unsatisfactory
quality of cottonseed produced in
Mississippt for the past several

ears, certificution standards have
en lowered and State laws tempo-
rarily altered to meet the demands
for planting seed, Viability has
avernged between 60 and 70 percent.
Tt has been as low as 40 percent for
many lots since 1957. Consequently,
farmers, certified seed producers,
and research personnel are consider-
ably interested in having the causes
of deterioration in cottonseed gual-
ity investigated.

As mentioned previously, Cald-
well and Parker (3) learned that
cottonseed deterioration can be ex-
pected if the seed is exposed move
than 1 week in the field. In addi-
tion, the degree of deterioration was
significantly affected by the combi-
nation of temperature and humidity
to which the seed was exposed.

In cooperation with the Seed
Technology Laboratory at Missis-
sini State University and as part
of an overall program of research
conducted on cottonseed quality,
cotton-mechanization and ginning
researchers at Stoneville, Miss,, are
currently investigating the possible
effects of harvest'm%z storing, and
ginning on the quality of cotton-
seed. In the defoliation-seed cotton
moisture-storage test. of 1960 at
Stoneville, cottonseed quality and
lint quality were measured.

Defoliation reduced the free fatty
acid content of cottonseed to 4.0 -
percent from 5.6 percent for the
nondefoliated cotton. This reduc-
tion of free fatty acid through de-
foliation was closely associated with
the moisture content of the seed.
As shown previously in table 3, seed
moisture averaged more than 14 per-
cent when seed cotton was harvested
from undefclateid plants and only
11.7 percent when harvested from
defoliated plants. In addition,
there was still a highly significant
correlation after each day of stor-
age between seed moisture and the
content of free fatty acid in both
defoliated and nondefoliated cotton.
The higher the content of moisture
in seed, the higher the content of
free fatty acid.

There was also a significant nega-
tive correlation between seed mols-
ture and seed viability, Defoliation
tended to preserve the quality of the
seed by reducing seed moisture con-
tent. Seed moisture was even more
important when the seed cotton was
stored. The difference in germina-
tion before storage of seed cotton
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Taste 14 —Fffects of defolintion and seed cotion storage on fiber fine-
ness for cotton harvested at Stoneville, Miss., October 1961

Field condition

Fiber finesess when stored—

O day

1 day

2 days

Defoliated
Nondefoliated

Micronaire
unils
1432 b

4 51 a

Micronaire
unifs
432 b
439 b

Micronaire
unila
434 b
43 b

! Values not followed by the same letter or letiers are different at the 5-percent

level of significance according to the Duncan Multiple Range test (5).

from defoliated and nondefoliated
* plants was 1.8 percent, but after
3 days of storage this difference in-
creased to 22.2 percent in faver of
defoliation. For all seed cotton
moisture and storage treatments,
the germination of the seed from
the defoliated and undefolinted
fields was 64.0 percent and 51.1 per-
cent, respectively. Even though de-
foliation tended to preserve seed
quality, the viability of the seed was
still below the certification stand-
ards. The major portion of the cot-
tonseed quality losses in 1960 can
be attributed to adverse climatic
conditions prior to harvesting.

On the basis of the characteristics
mensured in 1960, the producer
could have better quality seed by

harvesting defoliated cotton of low
moisture content. He would risk
losing some of the seed quality if he
stored seed cotton that was har-
vested from an undefoliated field.

The results of this study tend to
confirm the results reported by Ful-
ton {£), who learned that cottonseed
deterioration is more pronounced if
the seed contains more than 12 per-
cent moisture and is stored under
relatively high temperatures. In
1960, seed moisture averaged over
14 percent when the seed cotton was
hnrvested from undefoliated plants.
Also, when this seed cotton was
stoved prior te ginning, the tem-
perature within the seed cotfon mass
(and consequently around the seed}
went well over 100° F.

CONCLUSIONS

For conditions varying widely
from those that existed during the
' testing periods, the effects of defo-
lintion, seed cotton moisture, and
storage may not be consistently re-
peated. The fellowing conclusions
are based on results of testing cotton
larvested at Stoneville, Miss., Octo-

her 11. 1961, and October 17, 1961.

- 1. No one correction factor for a

portable seed cotton moisture meter
15 applicable for all combinations ot
lint and seed moistures.

2, Move irash is harvested from
undefoliated cotton plants and this

trash eontaing more molsture than
that harvested from defoliated
plants.

3. Defolintion 1is an effective
means of reducing the moisture con-
tent of harvested seed cotton com-
ponents—seed, lint, and foreign
matter.

4. Moisture in storeil seed cotton
foreign matter transfers either into
the seed and lint or into the atmos-
phere, depending upon the depth of
tho muss of stored seed cotton.

5 Relative humidity and fem-
perature within bales of stored seed
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cotton will be higher in cotvon har-
vested from undefolinted plants
than in cotton harvested from defo-
liated plants, even if the cotton was
harvested at approximately the
same stalk seed cotton moisture
level.

6. Defolintion has an adverse of-
fect on fiber length and strength.
On the other hand, defoliation tends
to preserve the color of the lint and
the quality of the cottonseed.

7. Lint color tends to vary in-
versely with seed cotton moisture at
time of harvest—the higher the
moisture, the lower the color quality.

8. Seed cotton storage i one has
no effect on cotton quality. How-
ever, the quality of cotton can

change when seed cotton is stored,
but the chunge depends upon the
moisture content of the see
mass.

9. Fiber length depends upon the
moisture content of seed cotton at
time of picking. Fowever, this re-

cotton

Intionship is not. linear. Harvest-
ing seed cotton when it has 10 to 12
percent moisture should assure a
maximum fiber length, provided no
drying is imposed at the gin,

10. Maximum cottonseed quality
will be realized by harvesting defo-
linted cotton at a low moisturs level.

11. The tnost important factor
that must be considered when stor-
ing seed cotton is its moisture con-
tent. Defolintion hus no “direct” .
influence on the quality of stored
seed cotton.

As = rule, cotton harvesting prac-
tices that tend to H)reservs Tint color
and grade generally have an adverse
effect on fber length and fiber
strength. Defolinted cotton har-
vested when it has & moisture con-
tent of 10 to 12 percent would result
in the maximum overall quality of
cotton. Storage of this cotton
would then have no effect. on any of
the lint or seed characteristics
mentioned.
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