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RELATION OF WEATHER TO THE AMOUNT OF COTTON
GINNED DURING CERTAIN PERIODS.

By Joserr Burron KiNcER, Assistant.
[Dated: Weather Bureau, Washington, Jan. 25, 1617.]

The qrogress of the cotton harvest is probably watched
more closely than that of any other crop grown in the
country, owing to the fact that the Bureau of the Census,
Department of Commerce, issues from time to time dur-
ing the harvest season reports of cotton ginned during
certain periods, which are supposed to indicate, from
comparison with those of previous years, the probable
final yield. The first of these reports shows for each
State of the cotton belt the amount ginned to September
1, and subsequent reports give like information to the
dates Septem%er 25, October 18, November 1, November
14, December 1, December 13, January 1, and January
16. These reports are considered of much value to those
concerned in the selling and buying of cotton, as affording
indications of the size of the crop, the value of cotton
depending largely on the amount grown.
he object of this paper is to point out briefly the influ-
ence of the weather as affecting the amount of cotton
ginned during the different periods indicated above, as
an aid to a correct interpretation of the significance of
the successive reports issued by the Bureau of the Census,
especially as to those issued early in the harvest season.
e successful growth of cotton has strictly geographic
limitations, esta,glrished largely by temperature condi-
tions, and little can be grown outside what is known as
the cotton belt proper. It can not be successfully grown
unless the mean summer temperature is at least about
78° F. and the average frostless season about 200 days in
length. The thermal requirements of the plant make
temperature conditions during the early growing season
an important factor of its advancement and final devel-
opment, as pointed out by the writer in a previous article
on the subject of weather and cotton production in
Texas.! Incidentally, though, it might be stated that
in Texas, owing to its normally higher temperature, cot-
ton is less affected by relativeiy cool weather than it is
in most other States of the belt, especially those bordering
on the line of limiting temperatures.

There are two weather ?actors, operating separately
and independently of each other, which largely control
the relative amount of cotton ginned from year to year
during a given ginning period, and also that ’ﬂnned during
the several periods of any single year. ese are the
temperature conditions during certain early months of
the active growing season, principally May and June, and
the amount of fair or rainy weather during the ginning
period itself.

The amount of cotton ginned to September 25, a
knowledge of which is assumed to afford the most im-
portant early indications of the size of the crop, may be
near the average amount of a series of years, but this
does not necessarily mean that the crop is an average
one, as the amount za.rvested to this date depends largely,
and almost wholly, on the relative earliness or lateness
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of the crop, and this, in turn, depends mostly on the tem-
perature during certain critical periods of growth. It
18 true that the amount of fair weather durinﬁ the period
covered by the report has its influence, but the tempera-
ture factor early in the season is the dominating one for
the first reports.

The relations between temperature conditions and the
early maturity of the cotton crop, as indicated by the
firs ginning r’%port.s, for the 11-year period 1905 to 1915,
are shown 1n Table 1 and graphically presented in figure
1. Table 1 shows the amount of cotton ginned, to the
nearest thousand bales, to September 25 and also to
October 18, for the eight principal cotton States, that
for Oklahoma, Arkansas, and North Carolina, however,
being omitted for September 25, as active ginning does
not begin in those States until a later date. This table
also shows the average daily departure of temperature
from the normal for each month from May to August,
inclusive, and finally the average daily departure of
temperature for each State for the period that appears
to affect most vitally the advancement and final early
maturity of the crop.

The amounts of cotton ginned were taken from reports
of the Bureau of the Census, and regresent running bales,
except that round bales are counted as half bales; linters
are not included. All data are for the 11-year period
1905 to 1915, inclusive, which covers the time for which
reports have been made on the present division of gin-
nirig periods.

or the States of Oklahoma, Arkansas, and North
Carolina temperatures are of much importance during
practically the entire algrowinf season, owing to their
comparatively low values. In South Carolina, Geor-
gia, and Alabama, May and June appear to be the
critical temperature months, while for Mississippi and
Texas, the relations are not so marked as for the other
States, owing, as previously indicated, to their more
southern situation and normally higher temperatures;
hence for these States the months of May to July, inclu-
sive, appear to be the most important. Figure 1 shows
these relations graphically; it clearly indicates that the
temperature factor is the dominating one in determining
whether the early ginning reports are to be relatively
small or large. For example, it shows that at the
end of June for any year, with a knowledge of
the temperature conditions for that and the pre-
ceding month, a forecast as to the approximate amount
of cotton that would be ginned to Sgptember 25 in the
States of South Carolina, Georgia, and Alabama could
be made with a fair chance of success. These tempera-
ture indications are, of course, subject to modification
by abnormally rainy weather or fair during the ginning
period itself, but on the whole the lines of the graphs
show a marked relation between the temperatures
during May and June and the amount of cotton ginned.

Likewise, when the harvest becomes further advanced,
the relation of the amount ginned during given periods
to the total productions is controlled also, on the whole,
by temperature conditions as above indicated, but only
indirectly and in an opposite way from the earlier gin-
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ning. That is to say, if the temperatures for a given
year are favorable for an early maturity of the c-ro{),
obviously a greater proportion than the average would
be ginned to a specified date, say September 25, and
this would leave a smaller proportion to be ginned after
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In compiling the data showing the amount of fair
weather during the respective ginning periods, three
days’ leeway was allowed in each case; that is, the
second ginning period was considered, so far as fair
weather was concerned, to extend from August 29 to
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Fia. 1.—-(_Eomparlson between departures in amount of cotton ginned (thousand bales) to a given date and mean daily departures from the normal temperatures
during the given months of the growing season. (Cf. Table 1.)

that date. Table 2 shows for Georgia and Alabama the
percentages of the total crop that were ginned during
the several periods to December 1; the averaﬁe daily
temperature departures from the normal during May and
June and also the percentages of fair days during the
respective ginning periods.

September 21, instead of September 1 to September 25.
This more nearly represents the actual harvest period,
as the cotton picked during the last three da.gs of the
ginning period, or at least most of it, would not be ginned
until after the rendition of the report, and consequently
would appear in that of subsequent date.
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To bring out clear{{ the variations in the proportion of
the total crop ginned during the different periods (early
or late) as related to May and June temperatures, there is
included in Table 2 a graphic section in which the years
are arranged in order of temperature departures, the plus
values of cotton percenta%fs ginned being set in boldface
type. This table shows that in years when the May and
une temperatures were high the ratios of the amount

inned to the total crog were as a rule high during the

t two Einning periods and low thereafter, while for
years with minus temperature departures these ratios
were reversed.

The data included in this table show, also, the com-
bined influence of temperature during the early growing
season and weather conditions during the respective
ginning periods. While they indicate that temperature
18, broadly speaking, the controlling factor which deter-
mines whether the ginning will be relatively heavier
during early or later periods throughout the entire
harvest season to December 1, acting directly during the
earlier ll-ln%periods and indirect(lly dur'mghthe later, the
modif influence of weather unnﬁ the respective
periods may also be seen by comparing that portion of the
table showing percentages of clear days with apparent
abnormalities in the other portion, showing percentages
of cotton ginned.
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F16, 2,—Com between departures in tage of from Septem-

parison cotton
ber 25 to October 18, and the 3‘3 tures of the number of fair from the average
for the same period.’ (Cf. Table 3.) s from

The amount of cotton ginned from September 25 to
October 18 is, on the average, larger than for any other
period, and during this time rainy or fair weather has
perhaps a greater direct influence on the amount ginned
than it has for any other period, owing to the fact that the
time covered lies more or less in the transition zone, so to
speak, between the larger and smaller ginning percentages,
as shown in Table 2, graphic section, whic% more or less
neutralizes for this pertod the temperature influence.
These relations are shown by the data in Table 3 and the
indications of figure 2. Table 3 shows for Georgia and
Alabama the departures from the average percentage of
the total crop ginned from September 25 to October 18,
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and the departures from the average percentage of fair
days during the same period, the data being graphically
shown in figure 2.

As the relative amounts of cotton ginned, from year to
year, during a specified ginning period depend largely on
the amount of fair weather, which makes picking possible,
the number of fair days during such period for a par-
ticular year, when considered In conjunction with the
average number during a series of years, can be applied to
advantage, by several different methods, directly to the
actual number of bales ginned during the period for the
purpose of computing approximately the total crop.

One method that can thus be employed is to compute
the average number of bales ginned each fair day during a
sEeciﬁed period of any year, and by comparin§ this with
the average number ginned for each such day for a series
of years, the indications, or percentages of the actual
ginning above or below the average, give valuable sug-

estions as to whether the crop will be actually above or
elow the average, and to what extent. Another, and
Perhaps preferable, method may be illustrated by the
ollowing simple equation:

X =a/be 1)

where X is the approximate total crop; a, the number
of bales ginned during the period; b, the percentage of
the total crop ginned on the average (for a series of
years) for each fair day of the period; and ¢, the number
of fair days during the particular period. As an example
of the practical application of this latter method the
values for a, b, ang ¢ are given for the State of Georgia
for the combined ginning periods from September 1 to
November 14 for each of the 11 years from 1905 to 1915
and the results indicated.

It will be noted in this case that the amount of cotton
gioned from September 1 to November 14, when con-
sidered in conjunction with the number of fair days,
indicate for each year, to a very close approximation,
the actual crop, the error in none of the 11 years being
as great as 5 per cent and averaging about 2.5 per cent.
The values for the amount of cotton ginned are given in
running bales, as before stated.

CONCLUSION.

A careful study of the tables and graphic illustrations
?resented with this paper will clearly indicate that a
orecast of the size of the cotton crop, based on the
ginning reports, has a much greater value when con-
sideration 1s given to the influencing weather factors, as
%ointed out, than when the reports alone are considered.

or example, if temperatures during the critical months
of growth be high and thus conduce to a rapid advance-
ment and early maturity of the crop, and in addition
the weather be favorable for picking during the period
covered by a given early ginning report, say September 1
to September 25, it may be safely considered that the
percentage of the total crop ginned during the period
will be much in excess of the average, and the final
yield less than that apparently indicated by the actual
amount ginned to that date. Incidentally, it may be
noted that such conditions obtained during the season
just closed, the early ginning reports of which showed
relatively large values.

If, however, these modifying weather influences work
in opposition and thus largely neutralize each other then
the amount ginned, whether above or below the average,
gives a better direct indication as tofwhetherIthe§final
yield will also show values above orzbelow;the;average
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than in the other case. Furthermore, if the temperature
conditions were unfavorable for early maturity and the
rcen of fair days during the ginning period small,

9

TasLE 1.—Cotton &inned to specified dates, lo nearest thousand bales,
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partures from the normal during certain months of
11-year period, 1905-1915—Continued.
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TaBLE 2.—Percentages of total cotton crop that was ginned during specified ginning periods and departures from the average; average daily temperature
departures from the normal during May and June, and percentages of fairmd’ayc during ginning periods. (11-year period, 1905-1915.)

Aver- Aver-
age
dally d;ﬁ;
Per- | Per- | Per- | Per- | Per- dggg& Por- | Per- | Per- | Per- | Per- df?\%.:-
Per- {centage|cen eenmﬁe contage: cen from Per- |cen cen centage| cen! cen from
cen ginned | ginned | ginned | ginned ! ginn the eenn%%e ginned | ginned | ginned | ginned | ginne the
Year. ginned ) from | from } from ; from ) from |, ., Year. ginng from | from |} from { from | from normal
to (Sept.1 Sept. 25 Oct. 18| Nov. 1 |[Nov.14 | ton o to | Sept. 1|Sept. 25 Oct. 18| Nov. 1 |Nov. 14 tem
. Sept.1.| o to to to to [‘ope Sept.L| to to to to to | Eer
Sept.25.| Oct. 18.| Nov. 1. {Nov. 14.| Dec. 1. during Sept.25.; Oct. 18.| Nov. 1. |Nov. 14.| Deo. 1. during
Ma; Ma
ang an
June. June.
Georgia. Alabama.
6.7 27.9 27.2 13.8 7.8 7.0 4.1 22.9 25.5 14.0 10.4 10.0 +3.7
L5 15.7 2.9 17.4 1.6 12.1 2.0 15.9 19.9 16.7 12.8 14.8 -1.1
1.9 16.5 28.8 17.4 10.0 7.0 0.7 11.7 25.1 17.2 12.2 10.1 —6.1
3.3 2.7 30.6 13.8 8.9 8.9 2.0 21.7 28.4 14.8 9.7 1.7 —0.5
5.7 2.3 3l.2 14.7 9.4 6.1 1.3 15.8 31.2 15.7 12.5 10.7 —2.8
L1 19.1 30. 2 18.1 10.8 10.4 0.4 16.5 27.2 18.7 12.3 14.1 —4.8
4.8 22,8 28.2 12.7 7.1 8.3 2.4 18.8 28.3 14.7 8.9 11.8 +4.4
1.9 13.1 28.8 17.6 12,1 12.8 1.0 13.5 30.1 16.4 11.4 15.0 —2.2
3.1 17.8 34.4 13.2 9.2 10.4 3.0 19.0 34.6 11.9 11.1 12.4 -0.3
5.0 23.2 22.0 14.8 11.0 81 2.7 19.9 24.2 14.9 11.7 9.7 +35.6
6.9 30.0 2.9 12.9 10.8 6.8 3.8 26.5 23.9 16.7 12.4 8.3 +4.0
3.8 21,1 28,4 15.1 8.9 8.9 2.1 18.5 2.1 15.6 11.4 1.7 ........
Percentage departures from the averages arranged in order of temperature departures, Percentage departures from the averages arranged in order of temperature departures.
—6.4| —0.5| +1.1| —0.8 +5.3 +1.4] =29 —0.6] +0.3| —2.0 +5.5
—0.2| —2.4}| —2.8( 0.6 +4.3 +0.3{ +1.2| —0.9| —-2.5| —0.1 +4.4
—-L2( —-L3| —21| -9 +3.5 +8.0! —3.2| +1.1 +1.0 | —3.4 +4.0
—-4.5| —2.2] +0.9; -2.1 +2.9 +4.4] —-1.6| —-1.6| —L0| -—1.7 +3.7
+2.2( —-1.5| —-1L0 +0 —~0.4 +0.5¢ +7.5| —-3.7] —0.3| +0.7 —0.3
—-2.5| +2.3{ +1.7| +3.2 —-1.3 +3.2f +1.3| —08| —-1.7 +0 —0.5
+6.0; —1.9] —0.7] +L5 -1.3 -2.6} =7.21 +4+t.1 +1.4] 3.1 -1.1
+0.4}| +2.5| +2.2| +3.9 —~16 -5.0| +3.0f 0.8 +0| +3.3 —-2.2
+2.8| —-0.4| —0.5| —2.8 -1.9 ~1.7| +41| 40.1] +1L1; -1.0 —2.8
+0.4f +2.3| +0.1| —L9 —3.9 -2.0} +0.1( +3.1] 4+0.9| +2.4 —4.8
+L.8 +3.0| +0.9] +1.5 —4.8 —~6.8| —-2.0| +1.6| +0.8) -—1.6 —6.1
86 92 86 92
86 100 8 100
93 85 a 85
86 85 8 85
8 92 86 922
86 92 88 92
71 69 71 69
79 ik 79 77
71 92 71 92
86 92 84 92
7 100 71 100
82 89 84 |........ ‘ 82 89 84 ........
[

TABLE 4.—Amount of cotton ginned, and the number of fair days for the
period from Sept. 1 to Nov. 14, as indicating the approrimate total crop;
TaBLE 3.—Departures from average percentase of cotlon crop ginned from cotton given to the nearest thousand bales. Values for the State of Georgia
Sept. 25 to Oct. 18; and departures from the averaje percentuije of fair Jor the 11-year period 1905-1915.
days for the saine period, 1905-1915, inclusive. [See Equstion 1 in text, p. 8]

Georgia Alabama Percent-1 (@ (be) @ ®

gtal Number | Product | Number Ooga Actusl Per m%'

ar. . crop of falr of of bales | PU ages 0
- Depar- | Depar- | Depar- | Depar- nned approxi-| crop. |computed

Years. Yo da; column ed
g.ltur_e ture per- glmo ture per- ear. uﬂens dur] ng | 2 by um? mate error.
nning | centage cen 1] Y
per of fair an of tatt period. | Perlod. | 1.28L% | period. (a+g).
centuge. | days. | centage. S
1 2 3 4 5 6 7

—-1.2 +1 —1.6 -5 Days. Bales. Bales Bales. | Percent.
1.5 12| 72 —18 61 7.1 1,823 16| "1 1.8
+0.4 +1| =20 -1 56 71.7| 1,188| 1e20| 1,633 0.2
+2.2 +6] +1.3 + 8 58 743 1, 1,822 | 1,860 2.0
+2.8 +101 41 + 8 6 0.4 14e8| Tsss| Terr 4.5
+1.8 —3| +0.1 +12 61 78.1| 1,454 | Ts62| 1,850 0.6
—0.2 +5| 412 +4 60 76.0| La7| Lsa| 1812 1.7
+0.4 —-7| +30 -1 54 o3| 1e11| 28| 2 1.9
+6.0 +14| +7.5 +8 54 6.2| 1L207] Lsra| 1,83 3.4
—8.4 —-12| -2.9 —~14 57 73.0] 171 230 1346 2.3
—4.5 -7 =32 —5 58 73| 1, 2504 2,723 a7
58 74.3| 1,508| 2,024| 71,938 4t
. L. N PRI NN AP AP 2.5

1 Average percen of inned each fair day during the iod 1905-1015.
(d=1.281=Mean of mmn ﬂ%’uﬁﬂ" by mean of oolumyx.x 2). per



