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The low quality cotton held in the farmer's hand was 
picked when the relative humidity was above 60 per
cent, while the cleaner cotton in the trailer was picked 
later in the day after the humidity had fallen. 
When mechanical pickers are used the moisture con
tent of the cotton should be low. Optimum conditions 
prevail when the relative humidity is below 60 per
cent. 
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It pays the cotton farmer of Southeast Missouri 
to watch the weather during the cotton picking sea
son. By being "weatherwise" wet cotton will not be 
delivered to the gins and higher quality will result. 

When the relative humidity is above 60 per
cent, cotton picking should be delayed because the 
lint will have a high moisture content. Figures show 
that picking should begin prior to 9 a.m. on only 
two out of ten days . By ten in the morning, the 
chances for humidities low enough for good pick
ing have materially increased with the humidity fall
ing below 60 percent on four out of ten days. By 
noon favorable moisture conditions prevail on seven 
out of ten days. 

Clear skies or skies with only a few clouds at 
breakfast time indicate that good cotton picking 
conditions will occur during the day. On the other 
hand, cloudy mornings produce favorable picking 
conditions on only about four out of ten days. The 
condition of the sky in the morning is a good indi
cation of the likelihood of good cotton picking con
ditions. 

Through use of the official weather forecast, ob
servations of the sky cover, relative humidity reports 
from local radio stations, and the cotton moisture 
advisories of the county agents, the farmers of South
east Missouri should be able to market high quality 
cotton. 

Wet Ccrttcrn--
£ow CJn.a&c.¢. an.& .$maQQc.n. lPn.oti.t¢. 

While the moisture content of the atmosphere 
near the ground is an important weather element at 
any season of the year in the southeast lowlands of 
Missouri, it is especially important during the late 
summer and early fall when cotton harvest is under
way. High atmospheric humidity increases the mois
ture content in the lint of cotton and necessitates 
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the use of higher temperatures and additional ma
chinery in ginning. Quite often this lowers the spin
ning value-not apparent until the cotton reaches 
the mill. The storage of wet cotton in the gin yards 
is often necessary when the gin can not keep pace 
with the pickers and further damage results through 
bacterial activity and heating in the cotton. 
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Moisture Holding Capacity of the Atmosphere 

Relative humidity is a ratio of the amount of 
moisture that is in the air to the amount of mois
ture that would be present if the air were saturated. 
Thus, at 50 percent relative humidity, the air holds 
only half as much moisture as if it were saturated. 
At 100 percent relative humidity, the air contains 
all the moisture it can hold. The moisture-carrying 
capacity of the air increases as temperatures get high
er. For example, the moisture-carrying capacity of 
the air at 50°F is double that at 32°F, while at 72°F 
the moisture carrying capacity of the air is four 
times that at 32°F. In Figure 1 is shown the weight 

Figure 1 

Diagram showing the relationship between moisture content, 
temperature, and relc;:Jtive humidity. 
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of water vapor contained in a cubic foot of air for 
these two temperatures and humidities. 

The Origin of the Moisture in South
east Missouri's Atmosphere 

The major source of moisture for most of the 
eastern two-thirds of the United States is the Gulf 
of Mexico. The dry air for southeastern Mis~ouri is 
transported from the southwestern United States 
and the northern Rockies and western Canadian 
areas. When the flow of air into southeast Missouri 
is from southwestern United States, very low reiative 
humidities and warm temperatures occur. Cold air 
from western Canada moves across the area on many 
occasions. Although this Canadian air is quite dry, 
it is cool and can't hold much water vapor. As a re
sult, high relative humidities are experienced with 
these air masses from Canada at night and during 
cloudy weather. 

Dew-Water Condensed on Cotton 
from the Atmospheric Moisture 

Dew is an important source of moisture in lint 
cotton. Dew occurs about eight mornings out of ten 
during the cotton harvest season of September and 
October in the southeast lowlands of Missouri. 
Table I shows the relationship between lint cotton 
moisture at 7:00 a.m., and the occurrence of dew. 
The clear skies which favor the formation of dew 
early in the morning are also favorable for rapid dry
ing after sun up. 

The practice of defoliation before cotton harvest 
has made the formation of heavy dew on foliage less 
likely, and has also hastened drying once the sun 
is well above the horizon. Riley and Williamson 
( 4) present a more complete discussion of this prob
lem. 

5 



TABLE I 

The relationship between dew formation and the moisture 
content of I int cotton in early morning in Southeast 

Missouri during September and October of 1955-1959 

7 a.m. Lint 
Cotton 
Woisture 
Percent 

Total 

7 
8 
9 

10 
11 
12 
13 
14 
15 

Number of occurrences from observations 

No Dew 

2 
3 
4 
6 
9 
0 
1 
5 
8 

38 

Lisht Dew 

1 
9 
9 
8 
6 
6 

12 

51 

Heavy Dew 

14 
4 
2 
9 
6 

77 

112 

Measuring the Moisture Content 
of the Atmosphere 

When making measurements of relative humid
ity and lint cotton moisture, it is important that the 
instruments be properly exposed. Relative humidity 
measurements should be made five feet above the 
ground in an area where movement of the air is not 
hindered by buildings, trees, or hedges. If wet and 
dry bulb thermometers are used, they should not be 
exposed to the direct ra ys of the sun. Cotton lint 
moisture readings will vary, depending on what por
tion of the plant is sampled. Bolls near the turn 
rows and on the higher parts of the plant dry faster. 
Figure 2 shows a measurement of cotton lint mois
ture being made. 

The humidity data from Malden which are pre
sented later in this bulletin were obtained in a 
Weather Bureau Instrument shelter exposed at five 
feet over a grassy plot. 

'Wloio.tu.n.t: Con.kn.t ot Cotton. 

lRdation. to lRt:Qatil1E J-tu.mi&it'l 
The use of mechanical cotton pickers has in

creased rapidly in recent years. In Missouri, accord
ing to figures recently supplied by Moore (2) , the 
percent of cotton harvested mechanically has in
creased from about 25 in 1955, to over 50 in 1960. 
This has lowered the costs of harvesting cotton, but 
it causes lower market prices when cotton is harvest
ed at high relative humidities. 

Cotton fibers absorb moisture from the atmos
phere. Work at the Stoneville Ginning Research 
Laboratory as reported by Wooten and Montgomery 
(6) shows that cotton dried under controlled lab
oratory conditions, at a temperature of 85°F and 55 
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percent relative humidity, will have about 5.25 per
cent water content (dry basis) . At 85 °F and 95 per
cent relative humidity, the moisture content of 
the cotton will be about 12.25 percent. Undried 
cotton will hold slightly mor~ water under similar 
conditions. The studies at Stoneville indicated that 
the moisture in the cotton responds very quickly to 
changes in relative humidity in the air. 

For the past six years the Agricultural Exten
sion Service in cooperation with the Missouri Agri
cultural Experiment Station has collected measure
ments of relative humidity and the moisture content 
of cotton lint. 



Figure 2. Joe Scott, cotton specialist for the Missouri 
Agricultural Extension Service, is shown testing for 
moisture content of cotton in the fleld. The lint from 
several bolls is inserted in a plastic chamber of the 
equipment. The moisture content of the lint is deter
mined through electrical resistance measurement. 
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The relationship between the percent of mois
ture in lint cotton and the relative humidity is 
shown in Figure 3. Picking should not begin until 
the moisture percent in the lint cotton falls to 8 per
cent. From Figure 3 it can be seen that half the time 
a lint cotton moisture content of 8 percent or higher 
occurred at a relative humidity of about 56 percent. 
One out of ten times a cotton moisture content of 
greater than 8 percent occurred at humidities of 44 
percent. Using Figure 3 conservatively it appears that 
cotton picking should not begin in the morning 
until the atmospheric relative humidity reaches from 
55 to 60 percent. 

Cotton that is picked with high moisture con
tent (10-15 percent) will often complete the ginning 
process one or two grades lower than cotton that is 
picked with lint moisture content between 6-8 per-

cent, according to Montgomery and Wooten (1). 
This can mean as much as $35 per bale difference in 
selling price. A lint cotton moisture content as high as 
10 percent will occur at relative humidities above 70 
percent half the time. 

An example of a reasonably good cotton harvest 
day is shown in Figure 4 with the relative humidity 
dropping below 60 percent between noon and 4:30 
p.m. Cotton moisture was 8 percent or less between 
11:30 and 5 p.m. This was September 21, 1960, in 
Dunklin County, Missouri. It was a partly cloudy day 
with considerable sunshine. 

September 27 , 1960, at the same location in 
Dunklin County represents an example of a very 
poor drying day, as shown in Figure 5. It was rain
ing at 7 a.m. and was cloudy most of that day. Rela
tive humidity remained above 80 percent and cotton 
moisture was 15 percent or more all day. 

Figure 3 

Rela.t ionship Between Cotton Wcisture Content and Relative Humidity 
September and October, 1955 through 1960 
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Figure 4 

An Example of the Variation Through the Day of Temperature, 
Relative Humidity, and Cotton M>isture on a Fairly Good Cotton 
Picking Day, September 21, 1960, in Dunklin County, Missouri 
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Figure 5 

An Example of the Variation Through the Day of Temperature, 
Relative Humidity, and Cotton M>isture on a Poor Cotton 

Picking Day, September 27, 1960, in Cunklin County, Missouri 

I 
\ 
\ 
\ 

', X----X----X----x---X--_x ____ x 
\ ,/ Relative Humidity 
I / 

~- -------"' 

·--•--&-------·--·--·--·--·--.--• 
Cotton M> isture 

/.....___o . 
_..-o ...........__ --<>--o _..- o-........._ o--o- ~ ---o 0 

o--o__..- Temperature 

07 08 09 10 11 
a.m. 

Rain at 7 A.M. 
Cloudy most of the day . 

12 

HOUR 

2 3 
p.m. 

4 5 6 

14 

8 

6 

4 

2 
7 



Wt:ath.t:n a.o. an ~n&icaton 
crt 'J'aLJcrnabQ£ 'Ti.m£ tcrn (fi.cki.n.q. Ccrttcrn. 

Daily Humidity Trends in Southeast 
Missouri 

Early in the morning cotton is usually too moist 
for immediate harvest. The problem is to determine 
when the moisture content of the cotton will be 
down to 8 percent or less. This is essentially the 
same as the problem of forecasting the period when 
the relative humidity will be lower than 60 percent 
in those cases when the early morning humidity is 
greater than 60 percent. 

Five years of hourly weather observations from 
the Federal Airways Station at Malden were sum
marized for September and October. The results of 
this summary indicate the expected pattern of hu
midity throughout the day. 

The number of occurrences for each hour when 
the relative humidity first fell below 60 percent is 
shown in Figure 6 for the September and October 

Figure 6 

A Time- clock Showing Per Cent Chonce That Humidity Will Drop to 60% or Less 
in Hour Ending at Indicated Time in September-October 
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period. On 6 percent of the days the relative humid
ity was already below 60 percent at 7 a.m. On 20 
percent of the days, the relative humidity did not 
drop below 60 percent at any time, and such days 
were unfavorable for cotton picking. 
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On about half of the days studied, the relative 
humidity was below 60 percent by 9:30 a.m. On 
about two thirds of the days, relative humidity was 
below 60 percent by 11 a.m., so cotton picking could 
begin by 11 a.m. on two out of three days. 

Does the weather occurring at 7 a.m. in south
east Missouri give any indication of the time when 
the subsequent relative humidity will drop below 
60 percent? To answer this question, the Malden 
weather data were divided into two groups. One 
group of data was for days when the humidity drop
ped below 60 percent sometime after 7 a.m., and 
the other was for days when the humidity remained 
60 percent or higher all day. The relationship be
tween several weather conditions for 7 a.m. at Mal
den, Missouri, and the kind of cotton harvest day 
that followed are shown in Table 2. 

Cloud Cover as an Indicator of 
Favorable Picking Time 

Most people can observe the amount of cloud 
cover. Table 2 indicates that when the sky is less 
than half covered by clouds at 7 a.m., the humidity 
will fall below 60 percent sometime during that day 
on over 90 percent of the time. When the sky is 
more than half covered at 7 a.m., there is just under 
a 50 percent chance that the humidity will stay 
above 60 percent throughout the day. 

Visibility as an Indicator of Favorable 
Picking Time 

Although visibility is not so easy to observe, 
Table 2 shows that when one can see more than 6 
miles at 7 a.m. in the Malden area, there is a strong 
chance that humidity will fall below 60 percent dur
ing that day. If visibility is 6 miles or less, there is 
a chance of about one in three that humidity will 
stay above 60 percent all day. 



TABLE 2 

Relationship Between 7 a.m. Weather and Subsequent Relative Humidity 

Percent of Cases When Relative 
Humidity Dropped Below 60% 
Sometime During the day 

Percent of Cases When Relative 
Humidity Remained 60% or Higher 
All Day 

Cloud Cover at 7 a.m. 
0 to 4/10 of the sky covered by clouds 

5/10 to 10/10 of the sky covered by 
clouds 

Visibility at 7 a.m. 

/1/ore than 6 miles 

4 to 6 miles 

3 miles or less 

Wind speed at 7 a.m. 

1 - 10 mph 

11-25mh 

Wind Direction at 7 a.m. 

Winds with a northerly component 

Winds with a southerly component 

93% 

58% 42% 

88% 12% 

71% 29% 

5~k 43% 

82% 18% 

71% 29% 

80% 20% 

72% 28% 

Based on September and October weather data from Malden, Missouri 1950 - 1954 

Wind as an Indicator of Favorable 
Picking Time 

These data show that if the surface wind was 
less than 10 mph. at Malden, the humidity will 
probably drop below 60 percent sometime during 
the day. If the wind is blowing stronger than 10 
mph., the humidity will remain above 60 percent all 
day on only one day in three. Wind speed is not so 
easy to observe. A 10 mph. wind speed causes 
the small twigs of trees to be in motion but will 
not move larger branches. 

A wind blowing from any northerly direction 
at 7 a.m. at Malden was followed by a day with the 
relative humidity falling below 60 percent about 4 
times. out of 5. A wind blowing from any southerly 
direction was followed by a day with the relative 
humidity remaining above 60 percent on about one 
of three days. 

Neither wind speed nor direction at 7 a.m. when 
considered alone, are good indicators of the likeli
hood of favorable picking conditions during the day. 

Cloud Cover th~ "Best" Indicator of 
Favorable Picking Time 

In summary, about nine out of ten days which 
are near clear and have good visibility at 7 a.m., will 
have favorable weather for cotton picking sometime 
during the day. It is interesting that the converse 
can not be concluded. That is, for cases with cloudy 
skies or low visibilities at 7 a.m., the cotton will fail 
to reach favorable moisture content only about 50 
percent of the time. 

To study further the humidity patterns for days 
with different amounts of cloud cover, the days were 
classified into four types. 
1. Clear skies all day (0 to 1110 of sky covered 
2. Party Cloudy (2/ 10- 8/ 10 of sky covered) 
3. Cloudy (9/10 - 10/10 of sky covered) 
4. Cloudy, with rain 
Nine years of hourly weather observations during 
September and October were sampled by selecting 
for every year one of each of the four kinds of days 
from September and one from October. Average 
hourly humidities were computed for each weather 
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type for t;lCh of the two month s. T hese arc: shown 
in f igures 7 and H. T hese may be useful in interpret
ing wea th er fo recasts during the cotton harves t sea
son. If the fo recast for "tomorrow" is for clear skies, 

thi s will mean that re la t ive hum idity wi ll most li ke
ly go below 60 percent fo r severa l hou rs shortl y after 
8 a. m. If cl o ud y and / or ra in y weat her is fo recast, 
thi s will mean that re l ~u i ve humidity is expected m 
remain above 60 percenr most of the day. 

£c:a6.onaQ <T nc:n&6. 
in. 'JatJon.abQt: Cotton. lPickin.g CVtft:ath.t:n. 

Fall T rends in Relative H umidity 

To show the sc:ason::tl trend in hour ly tempera
ture and humidi ty, averages were computed fo r the: 
5th , l5th , 11 nd 25 rh of September and Ocrobt r, using 
th e period of reco rd 195 1-1959. These averages arc 
show n in Tab le 3. As one wo uld expec t, tempera
tures arc onsid erabl y wa rm er ea rl y in Se ptember 
th an in late September or October. T hus, rhe mois
ture-carry ing ca pacity of th e air wo uld usuall y be 
hig her ea rl y in September th an in late September or 
Octobe r_ But th e frequ ency o f moist air masses is 
also g reater in Se ptember and as a res ult rh ere is no 
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m;11·ked trend 111 relati ve humid it y fro m Se prember 
to October. 

R uns of Favorable Picking D ays 

W hen th e rela ti ve humi dity remains above 60 
pere<:.: nt , what arc th e chances fo r similar conditi ons 
on th e fo ll ow ing day I An analysis of " runs" of such 
d11ys is show n in Table 4. About two- third s of the 
rime un favo rabl e cotto n harvest wea th er h sts for 
two days o r less and o nl y abo ut o ne tim e in ten 
would hum id ity stay above 60 percent for 5 days or 
more 111 a row. 

This is a psychrometer. It is used in measuring air 
temperature and humidity. The bulb of one of the two 
thermometers is cove red by moist gauze. That bulb is 
cooled by passing an air stream over it . The amount 
the bulb cools is related to the moisture content of the 
air. 
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Figure 7 

Average Relative Humidity Under Various Cloud Conditions 
September, 1951 through 1959 

100r-------------------------------------------------------~ 

70 

~ 
'ii 60 ·e 
:> 

::c: 

" ~ 
0 

-.; 
"' 50 

40 

3 

0 2 4 6 

a . m. 

8 10 12 2 4 6 

HOUR 

Malden, Missouri 
September 

Relative Humidity 
(Average) 
1951-1959 

p . m. 

...--.deer 
x---" partly cloudy 
<>--<> cloudy 
--- -~rain 

8 10 12 

Relative 
Humidity 

% 

90 

70 

60 

50 

40 

30 

0 2 4 

Figure 8 

Average Relative Humidity Under Various Cloud Conditions 
October, 1951 through 1959 
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TABLE 3 

Temperature and Relative Humidity Trends at Malden, Missouri 
1950-1959 

SEPTEMBER 
5th 15th 25th 

HOUR Teme RH Teme RH Teme 

12 Mid. 67 84 68 79 64 
1 a.m. 66 86 67 81 63 
2 a.m. 65 90 67 81 63 
3 a.m. 64 91 65 83 62 
4 a.m. 64 92 65 84 61 
5 a.m. 62 81 64 88 61 
6 a . m. 65 90 65 86 62 
7 a.m. 70 81 71 78 66 
8 a.m. 77 67 76 66 71 
9 a.m. 82 56 80 60 74 

10 a.m. 84 52 82 54 78 
11 a.m. 85 49 84 50 80 
12 Noon 87 45 86 47 81 
1 p.m. 87 44 87 49 83 
2 p.m. 89 44 88 44 83 
3 p.m. 88 42 87 43 82 
4 p.m. 87 44 86 42 81 
5 p.m. 84 51 83 47 78 
6 p.m. 80 59 80 53 73 
?p.m. 77 65 76 60 70 
8 p.m. 75 70 74 63 68 
9 p . m. 73 74 73 67 67 

10 p.m. 71 78 71 71 66 
11 p.m. 70 80 70 72 66 
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RH 

81 
81 
81 
83 
84 
84 
84 
78 
68 
61 
54 
49 
46 
44 
45 
47 
49 
55 
67 
74 
77 
80 
81 
84 

1 
2 
3 
4 
5 
6 
7 
8 

OCTOBER 
5th 15th 25th 

Teme RH Teme RH Teme 

64 90 54 78 49 
64 89 53 79 48 
63 89 52 82 47 
63 87 51 83 46 
61 89 51 84 46 
60 90 50 85 46 
60 95 50 87 46 
62 88 52 84 49 
64 85 56 74 54 
67 77 60 67 59 
70 75 63 59 62 
72 70 66 55 64 
74 64 67 51 65 
75 63 69 50 66 
74 63 69 47 67 
74 63 68 49 67 
74 57 67 51 65 
70 69 64 59 62 
67 76 61 63 59 
66 80 58 70 57 
65 82 57 73 56 
63 86 55 67 55 
62 88 54 76 53 
61 88 53 80 52 

TABLE 4 

RUNS OF DAYS WITH RELATIVE HUMIDITY 
GREATER THAN 60 PERCENT EACH DAY 

for Malden, Mo., Sept-Oct, 1950-54 

RH 

72 
77 
80 
82 
82 
84 
83 
80 
68 
58 
53 
51 
49 
48 
44 
44 
48 
52 
58 
61 
64 
68 
72 
74 

Number 
of Runs 

Aetetuml:llative 
Frequency (%) 

10 
6 
5 
2 
2 
0 
0 
1 

38 
62 
81 
88 
96 
96 
96 

100 





When mechanical pickers are used the moisture con
tent of the cotton should be low. Optimum conditions 
prevail when the relative humidity is below 60 per
cent. 
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