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SYNOPSIS

Like other diseases, cotton root rot is influenced by environ-
ment. Two of the environmental factors, rainfall and tempera-
ture, strongly influence the occurrence and severity of the
disease.

Root rot makes its appearance usually when the plants are
six to eight inches tall and gradually increases in prevalence
through the early portion of the growing season, during which
soil moisture supplies and such rainfall additions as occur
are at least adequate for this increase in root rot development.

In four out of the five years studied, a drought period
occurred in mid-season. In the absence of rainfall, the soil
moisture supply is depleted through natural losses and crop
demands and is accompanied by a check in root rot spread.
In case of a prolonged drought period, the disease becomes
less and less active until it shows very little spread to healthy
plants.

Fall rains are followed by renewed activity of the disease.
This response of the disease to moisture additions is so
marked and certain in its occurrence as to show conclusively
the vital relationship between the disease and rainfall. In
years like 1926, when no mid-season drought occurred, root
rot continues active throughout the season with corresponding
high total percentage of dead plants in the crop.

Temperatures, during all but the last two or three weeks of
the growing season, are favorable for root rot. Although
moisture conditions are usually favorable, root rot spread is
decidedly checked by the lowered temperatures in late fall
becoming the controlling factor, while during the rest of the
season moisture is the limiting factor in the development and
spread of the disease.
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THE INFLUENCE OF MOISTURE AND TEMPERATURE ON
COTTON ROOT ROT

J. J. TAUBENHAUS AND B. F. DANA*

Nature and Importance of the Disease

Cotton root rot, a disease confined to Texas and neighboring states,
has repeatedly been shown to be due to a4 microscopic organism,
Phymatotrichum omnivorum (Shear) Duggar, which draws its nour-
ishment from the root system of the (otton plant. In so doing, it
destroys the tissues upon which it feeds, thereby causing the death
of the plant. Anyone caring to examine the dying plant can easily
observe with the naked eye the yellowish, thread-like strands of the
parasite on the surface of the affected roots. This is in sharp con-
trast to the smooth roots of a healthy plant. Rain coming at a dry
period in mid-season or other factors may stimulate the development
of the disease. However, the parasite must be present in the field
“before such a thing as ralntall can act to increase the disease. Rain
in mid-season really creates a condition favoring the spread of root
rot and is not itself the cause of the disease.

In the blackland section of Central Texas, root rot is the limiting
factor in the growth of many crops and seriously affects ornamental
plants. Losses are estimated to vary from 300,000 to 600,000 bales of
cotton annually, to which must be added serious losses to other crops,
to arrive at a true estimate of the importance of the disease to Texas
agriculture.

Phase of the Disease Studied

The present study is limited to the influence of climatic factors on the
visible or above-ground manifestations of root rot in cotton. Since the
above-ground symptoms of root rot are distinct and easily recognized,
and since there is an absence of any similar disease in this region, the
use of above-ground symptoms is thoroughly reliable in the identification
of diseased plants.

Wilting is the principal symptom that shows the presence and progress
of the disease and is usually delayed until the root system is very seriously
involved. For this reason, death of the top follows wilting in such a
large proportion of cases that wilting is the logical symptom to employ

*This study has been carried out at Substation No. 5, Temple, Texas.
Credit is due the Substation Superintendents, D. T. Killough (1923), A. B.
Cron (1924), H. E. Rea (1925-1926), and Henry Dunlavy (1927), for the
collection of meteorological data and aid in prosecution of the work.
Credit is also due Mr. Jurgen Wulf for care and diligence in collecting
field records and assistance in compilation of tabular data.
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in any study of the epidemiology of the disease during the growing
season.
Climatic Factors Studied

Rainfall, air humidity and temperature are the climatic factors most
likely to influence the root rot disease during the growing season.

Rainfall is perhaps the principal single factor affecting soil moisture.
In a malady such as cotton root rot, where only the root system is subject
to direct attack of the parasite, soil moisture plays an important part
in its development and progress. On account of the close relationship
between rainfall and soil moisture there should be found a close correla-
tion between rainfall and the appearance and spread of the trouble.

Air Humidity favors the development of many foliage diseases and is
studied here for any possible indirect effect on root rot through its
effect on the cotton plant. Because of the nature of root rot, air
humidity must of necessity operate indirectly, if at all. The extreme
susceptibility of cotton to root rot may be expected to obscure the in-
fluence of a minor factor.

Temperature is perhaps second only to moisture as a factor influencing
cotton root rot. In the present study, air temperature data are used in
the absence of soil temperature records. The air temperatures are re-
duced to weekly mean temperatures, which closely parallel, although
they may not exactly coincide with, the soil temperatures at the same
station. This is specially true of soil temperatures at the surface and
at the six-inch depth.

Period Covered

This study covers five seasons, 1923-1927. The root rot data were
collected during the intervening period between the first appearance of
root rot and frost. Root rot development continues after frost, but any
study based on above-ground symptoms must be concluded when the
tops are killed by frost. Fortunately, the five-year period includes sig-
nificant variations in rainfall, temperature and root rot for the different
years and the various parts of the several growing seasons. The periodic
variations of factors which influence root rot afford opportunity to deter-
mine the response of root rot to these variations.

METHODS OF STUDY
Gathering and Compiling Root Rot Data

The population studied varied in size for the different years but in
each case comprised a representative portion of the cotton on the Station
farm. The total plant population under observation for the years 1923,
1924, 1925, 1926 and 1927 was 19,863, 29,566, 32,366, 26,791 and
79,975, respectively, with a root rot population for the same years of
5803, 5431, 3188, 14,985 and 17,896. This represents a percentage of
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the crop dying from the disease during these years of 29.0, 18.1, 9.8,
55.9 and 22.3.

The determination of the presence of root rot was based on above-
ground symptoms and almost entirely on wilting. This symptom, while
reliable in the field identification of diseased plants, also permits rapid
examination of a field and facilitates the making of permanent records.

The fields under observation were examined every day and each dis-
eased plant marked by a key letter indicating the date of wilting. At
the end of the growing season a record was made for the whole season.
This record included the total number of plants and the number of
plants wilting each day for the season. These records are the basis for
the tabulation and compilation of all root rot data found below.

In developing the root rot data it was soon apparent that daily inter-
vals were so short as to permit many minor and insignificant variations.
Interpretation of daily records in graph form was found unsatisfactory
because of*these minor variations which obscured the general trend of
the disease. Accordingly, all root rot data as well as meteorological data
are compiled on the basis of weekly intervals. The same interval is
used for all data so that all results are strictly comparable. The weekly
interval obliterates insignificant variations but is sensitive to those of
importance.

The root rot data found in Table 1 are based on the total population
of the field. The percentage of the total population dying each week
of the growing season was computed. Also the percentage of total popu-
lation dying is shown accumulated to weekly dates. This affords a
ready comparison of the seriousness of the disease for the different years
and for the different weeks of the growing season.

In a further study of the seasonal progress of root rot a different
method of computation was used because of the different sized plant
populations studied for each of the five years. The total root rot popu-
lation for each year was considered as a basis for computing the per-
centage of this total which appeared each week and accumulated to the
same weekly intervals. In separate columns in Table 2 are given the
percentage of total root rot for each week and the accumulated per-
centage to the same weekly intervals. It is felt that the data for the
different years are strictly comparable when computed in this way.

Gathering and Compiling Meteorological Data

The meteorological data have all been taken from the routine records
of the successive Substation Superintendents. These daily meteorolog-
ical records were made available for this study through the courtesy
of Mr. Henry Dunlavy, present Substation Superintendent. Daily rec-
ords are based on readings made with slight variations at 7:00 A. M.
and 6:00 P. M.

Precipitation, temperature and humidity records for the entire year
were used. The weekly basis of compilation was found very satisfactory
for the development of the meteorological data. Figures for the whole
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year are used to facilitate a study of the influence of climatic conditions
preceding the appearance of root rot.

Rainfall data are presented in Tables 3 and 4. In Table 3, total
weekly rainfall is given. In Table 4, the year’s rainfall accumulated to
the weekly intervals is given for the purpose of comparison with root rot
data in Table 1. Humidity data are displayed in Table 5. Average
daily relative humidity based on A. M. and P. M. readings was converted
to average weekly humidity figures. As in the case of temperature and
rainfall, the humidity records are presented for the entire year to enable
study to be made of the influence of these factors outside of the crop
season. Temperature data are presented in Table 6. Daily mean tem-
peratures were first computed from maximum and minimum readings.
From these were calculated weekly mean temperatures for the entire
year. The weekly mean temperature portrays the general temperature
level and eliminates the daily fluctuations which probably have little
significant influence on the disease.

THE INFLUENCE OF RAINFALL
Root Rot Losses

Losses from root rot are dependent mainly on the amount of rainfall
and the season at which it comes. No other single factor controls the
severity of the disease to the extent that rainfall or precipitation affects it.

Something of the importance of this factor may be gathered from a
study of Figure 1, which is based on the data presented in Tables 1 and
4. The curves for precipitation in this case start at a point indicating
the total rainfall from January 1 to the time of first root rot appearance.
From the initial point, the curves for the several years show the accumu-
lated rainfall to the weekly intervals throughout the remainder of the
growing season.

Above the precipitation curves in Figure 1, are presented curves for
the same five years showing the accumulated percentage of total field
population dying from root rot calculated to weekly intervals through-
out the growing season. The final point of each curve shows the per-
centage of the total crop dying from root rot for that year.

The most striking relation between rainfall and the severity of root
rot is shown in the year 1925. Accumulated rainfall from January 1
to June 9 was just a little over six inches. This, in comparison with
other years, was very low. But little additional moisture was received
until September. That the initial and subsequent supply of moisture
was not sufficient to favor root rot development is shown by the low total
percentage of root rot for the season with less than ten per cent of the
population dying.

In contrast with 1925, the year 1926 showed the highest accumulated
rainfall at the beginning of the season. This initial moisture supply,
together with the additions during the growing season, permitted the
continued development of root rot throughout the entire season. At the
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end of the growing season, nearly fifty-six per cent of the population
had died.

Between these two years which represent extremely dry and extremely
wet years lie the other three years which represent the range found in
average years. It should be noted that rainfall at the end of the season
in 1927 exceeded that for 1926, but the increase came so late in the
season that it did not affect the total amount of root rot for that season.
The ﬁgures presented in Table 1 show that root rot in all but very dry
vears is a very serious disease, causing from fifteen to thirty per cent
dymg in the crop. In very wet years this may number over fifty per
cent of the population of the field.

No additional data are necessary to emphasize the losses occasioned
by killing of so many plants in the field. Certainly many of the plants
die before they have produced a full crop, and a large proportion are
dead before they reach the producing age.

Seasonal Occurrence of Root Rot

That rainfall or moisture is a critical factor is further shown in
Figure 2. Data upon which these curves are based are found in Tables
2 and 3. The rainfall data in Table 3 are calculated in total inches
per week for the entire year. Curyes in Figure 2 show rainfall for that
part of the growing season when root rot is active.

Root rot data assembled in Table 2 are calculated in percentage of
total dead plants dying by weeks. This method of treatment serves to
bring out better the relationship of climatic factors to root rot. The
dead plant population is analyzed to determine the season and propor-
tion of the whole root rot population dying each week. This method
of treatment eliminates inequalities caused by unequal population for
the different years.

The curves prepared in Figure 2 show the rainfall and root rot sep-
arately for each of the five years, 1923 to 1927. This analysis serves
to cldrlf) the evidence that moisture is a critical factor in root rot
development. The level of the curves for each week shows the total
precipitation and the percentage of total root rot population noted that
week.

Early Season Influence: le curves for the different years show that
root rot continues to increase for a time after its first appearance. A
certain moisture supply accumulates prior to planting. The demands
of the growing crop increase to a point where the supply becomes limited
and the crop growth is at least slowed down. It is up to this point that
root rot spreads and increases. This portion of each year’s curves shows
a more or less gradual rise without any close relation to the rainfall for
this period.

Mid-season Influence: The rainfall curve for every year except 1926
shows a mid-season period of low rainfall. This mid-season drought
period, in every case, checks the increase of root rot and in 1923, 1924,
and 1927 was followed by a short period of inactivity. The effect in
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1925 is similar, but root rot did not entirely cease its activity. The fact
that the disease all but ceases to spread during this drought period em-
phasizes the fact that moisture is a limiting factor. This relationship
is further emphasized when root rot is stimulated to renewed activity
by fall rains.

Late Season Influence: The several years, with the exception of 1926,
show a decided peak of rainfall during September or early October. In
every case a distinct increase of root rot follows the peak of rainfall.
There are thus presented two very strong cases showing that rainfall is
a primary factor in the epidemiology of the disease and that this factor
operates freely during the greater part of the growing season. Further
examination should perhaps be made to determine the presence or ab-
sence of any modifying factors. It is apparent, however, that nearly all
factors that may influence the disease are either favorable or of minor
importance and allow moisture to govern the rise and fall of infection
during the main part of the growing season.

The root rot curves are cut off at the frost date, which comes earlier
in some years than others. After the frost date, root rot may continue
to spread, but the presence of the disease can only be determined by
root examination. The results of such examinations can hardly be com-
pared directly with records of disease based on wilting or above-ground
symptoms only. A further study is to be made of late fall and winter
spread of root rot for comparison with the present study.

A Modifying Factor

The downward dip in the root rot curves, Figure 2, just prior to the
frost date is more abrupt and pronounced than one would expect from
the rainfall curves. The curve for 1925 is a good illustration of this.
The amount of rainfall would justify at least the maintenance of the
level in the root rot curve. Instead there is an abrupt drop. This is
also apparent in the curves for the other years.

The apparent exception to this in the sharp upturn of the curve in
1923 is due to the inclusion for that year of a number of records made
by root examination after frost had killed the plants. For this reason,
this part of the curve cannot be compared with curves for other years.

The decrease in root rot spread in late fall is so pronounced as to be
apparent to the casual observer. This behavior indicates the entrance
of another factor influencing root rot which, in effect, neutralizes the
rainfall or moisture factor. This factor proves to be temperature and a
discussion of it will be taken up below following a discussion of air
humidity.

THE INFLUENCE OF AIR HUMIDITY

While air humidity plays a very important part in the development
of foliage-infesting diseases, it can only influence a root infesting dis-
ease indirectly by its effect on the parts of the plant above ground. It
is with the idea of discovering any such indirect effect that a study of
the humidity factor has been made.
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Air humidity data are presented in Table 5. The same weekly inter-
vals are used throughout the study for the same years so that a direct
comparison may be made in all cases. Daily records were first gathered
and from these weekly average relative humidity figures computed. In
Figure 3, root rot curves are compared with the humidity curves for the
same years.

An examination of the early season portions of the curves shows that
there is a slight decline in the humidity level at the same time that the
root rot severity increases. Curves for other portions of the year fail
to show any direct relation between humidity and development of the
disease. The absence of apparent relationship between air humidity
and root rot is probably due in part to the fact that root rot requires an
incubation period of one to three weeks after infection before symptoms
appear. Humidity depends on a number of varying factors which may
change many times during this incubation period.

THE INFLUENCE OF TEMPERATURE

An optimum temperature is one of the cardinal requirements for a
vigorous growth of any plant or animal. Since cotton root rot is caused
by a microscopic plant, temperature must influence its development.
Soil temperatures are much to be desired for a study of the activities of
a parasite that spends its lifetime below the soil surface. Unfortunately,
air temperatures only are available for this study.

Weekly mean air temperatures have been computed for the entire
five-year period and appear in Table 6. By reducing to weekly mean
temperature, daily variations characteristic of air temperature are elimi-
nated. These figures closely parallel soil temperatures. The fact that
weekly mean air temperatures do not exactly coincide with weekly mean
soil temperatures taken at a level where root rot works does not make
the air temperature less valuable in the present study, because the differ-
ence between the two can be only a few degrees at the most.

In Figure 4, weekly mean air temperature curves are compared with
the same root rot curves as appear in Figures 2 and 3. A study of these
curves shows that from June 1 to October 1, temperatures are favorable
for root rot development. During this period, there is a marked uni-
formity in the temperature level for each of the five years. The tempera-
ture which ranges from slightly below to slightly above 80 degrees
Fahrenheit at least permits the development of root rot in a very severe
form, as shown by the level of the root rot curve for portions of this
period.

During October, however, there is a sharp drop in the temperature
. curves, reaching fifty degrees F. early in November in all but the 1927
season, where the temperature drop is less extreme and longer delayed.
The root rot curves correspond rather closely with the temperature curves
for the October period.

A better appreciation of the influence of temperature can be gained
from a study of Figure 5 where air temperature and rainfall are com-
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pared with root rot. In 1923, 1924, 1925 and 1926, the rainfall in
September and early October is sufficient to produce a greater volume
of root rot or to sustain that volume at a higher level if it were not for
the unfavorable influence of the lowered temperatures of October and
November.

For 1923 the moisture factor in September was favorable for greater
development of root rot in October, but for the deterrent action of the
sharply falling temperatures. The same is more true of 1925, where
depressed temperature causes a like decrease in root rot.

It is worthy of note that any action of lowered temperatures on root rot
comes so late in the season as to be of little economic importance. Plants
dying in late September and October would probably have the yield and
quality of the lint damaged but little. It is the dying of immature
plants that cuts the yield and quality of the crop roughly in proportion
to the earliness at which the plants die. The temperature level, during
the critical months, is seen to be entirely favorable to the development

of the disease.
SUMMARY

Three climatic factors, rainfall, air humidity and temperature, have
been studied to determine the influence of each on the root rot disease.
Of the three factors, rainfall is outstanding in its importance. Humidity
is seen to have no direct influence. Temperature for the erop-producing
portion of the season is seen to be favorable to the development of the
disease. Toward the end of the growing season, lowered temperatures.
reduce root rot severity in spite of favorable moisture.

A further analysis of the data reveals that an adequate supply of
moisture at the early part of the season favors development of the dis-
ease regardless of the rainfall additions. In mid-season, however, there
usually occurs a drought period which checks root rot, and in three out
of the five years under study, spread of the disease was completely
stopped for a considerable period.

In 1926, no mid-season drought occurred, and root rot continued to
develop ﬂ]]OHO’hOHt the season w1th the result that more than fifty per
cent of the plant population died. The suppression of root rot in those
years when the soil moisture was limited and its continued development
in a year of abundant moisture show that rainfall is a very critical
factor and actually controls mid- and late-season development of the
disease. The importance of the moisture factor is further shown by the
increase of root rot following the advent of September rains.

Favorable temperature for root rot is seen to occur during the crop-
producing portion of the season. That is, the temperature is favorable
for development of the disease to a high degree of severity. In Septem-
ber and October, however, lowered temperatures become the limiting
factor and cause a sharp reduction. This check in the disease occurs
too late in the season to lessen its destructiveness, because plants dying
at this time have already produced a crop which is not greatly injured
by such delayed death of the plant.
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ig. 1.—Accumulated precipitation and per cent of root rot on Substation No. 5, Tem-
ple, Texas, 1923-1927, inclusive. Precipitation curves start at a point showing accumulation
of rainfall from January 1 to June 9 and indicate weekly additions throughout the remain-
der of the growing season. The root rot curves show the per cent of total plant population
dying accumulated to weekly intervals (See Tables 1 and 4).
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weeks for the same period (See Tables 2 and 3).
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Table 1.—Per cent of total plants on Substation farm dying by weeks and per cent dead accumulated to the same weekly intervals. Data
collected on Substation No. 5, 1923-1927

8T

1923 1924 1925 1926 1927
WG Per Cent Dying Per Cent Dying Per Cent Dying Per Cent Dying Per Cent Dying
ee — | — -
Ending During During During ; During 5 During
During Season During Season During Season During Season During Season
Week to Week Week to Week Week to Week Week to Week Week to Week
June 16 63 63 .06 0B TN Tk e 8k ik s S e s RN e TN e G el
FRne 20 R R 33 s LI Sl R e e S e L .39 b e R T S MO P K S
JORE B0 .0 1 Lkl R LR .46 .86 11 +1] 1.18 1.57 47 17
July 7. 1.68 2:31 Log 1.37 .05 .16 1.76 3.33 .43 .60
JEIVI S5 R e L .79 216 s 4 .93 2.08 5.41 an 12 L7
Jabrilt. e e BRTIC R 1.10 3.26 .82 1.75 297 8.68 1.51 3.23
July 28..... 3.74 6.05 .99 4.25 .76 2,561 2.39 10.07 1.07 4.30
Aug. 4 2.40 8.45 .83 4.58 .31 2.82 4.07 14.14 2.36 6.66
Aug. 11 5.60 14.05 .25 4.83 .40 3.22 4,17 18.31 2.56 9.22
Aug. 18 2.14 16.19 .14 4.97 .36 3.58 4.33 22.64 1.62 10.84
Avg. 0. ... 1.29 17.48 .02 4.99 .50 4.08 3.73 26.37 .85 11.69
Sept. 1 .05 17..53 .004 4.99 .55 4.63 4.74 31.11 .61 12.30
Sept. 8 01 17.54 .004 5.00 .61 5.24 3.96 35.07 .32 12.62 .
Sept. 15.... .02 v 1 SNSRI, IEUCINR o i .64 5.88 5.11 40.18 317 12.79
Sept. 22... .78 18.34 .18 5.18 1.18 7.06 5.32 45.50 .20 12.99
Sept. 29. . .28 18.62 .20 6.38 2.00 9.06 5.19 50.69 35 13.14
Oct.; 8.2 .87 19.49 2.44 8.82 .59 9.65 2.46 D3.:15! .003 13.14
Oct. 13, 1.69 21.18 4.43 13.25 20 9.85 1.93 55.08 .41 13.85
Oct. 20.. 52 21.70 79 PTIOE L n st LRSI o e .88 55.96 .90 14.45
e B o Gl B Pl e (R L et T 74 B0 IR M s s i Sl e et e s Bl s e waE s BRI RS 2.10 16.55
o0, Al IR WS SN R St il IR S e 35 N3G SO0 R SRR G RSN ) B T e T s el B 2.47 19.02
oL 0 | SRR (RS RS LT R P SR SRR R eSS RSN PR e S 2.87 21.89
N OV Il 7 | 7.33 o I 1 SR e UOE S e e e MR el T NI S L (e .45 22.34

NOILVLS INENWIHAIXH TVIALTIADIYDV SVXHL ‘98¢ 'ON NILATING



‘Table 2.—Per cent of total root rot population dying by weeks and accumulated to the same weekly intervals. Data secured on Substation
No. 5, Temple, Texas, 1923-1927

Week
Ending

1923 1924 1925 1926 1927

Per Cent Dying Per Cent Dying Per Cent Dying Per Cent Dying Per Cent Dying

. During During During 4 During During

During Season During Season During Season During Season During eason
Week to Week Week to Week Week to Week Week to Week Week to Week
2.2 2.2 i T s D e N i (VB S  a Hirl skertle 20 i NS RA R S SR, GO Rl
...................... 1.8 2.1 o S

...................... 255 4.6 =] il 2.1 2.8 .8 .8

5.8 8.0 2.8 7.4 h 1.6 3.2 6.0 1.9 2.7

.................... 4.3 11.7 7.8 9.4 3.6 9.6 5.0 7.2

...................... 6.0 7.7 8.8 7.7 4.1 13.7 6.7 14.4

12.8 20.8 5.4 23.1 7.7 25.4 4.3 18.0 4.8 YRR

8.2 29.0 1.8 24.9 3.2 28.6 7.3 25.3 10.5 29.7

17.3 46.3 1.3 26.2 4.1 a7 75 32.8 1.5 41.2

7.3 53.6 .8 27.0 3.7 36.4 T4 40.5 7.9 48.4

4.4 58.0 e 27.9 8.1 41.5 6.6 47.1 3.9 5.3

1.6 59.5 ) 28.1 5.6 47.1 5 556 2.7 55.0

.5 60.1 2 28.3 6.2 53.3 T3 62.7 1.4 56.4

T 60.8 | 28.4 6.4 59.7 9.2 71.9 .8 57.2

2.7 63.5 1.0 29.4 12.0 71.7 9.4 81.3 .9 58.1

1.0 64.5 6.8 35.9 20.3 92.0 9.3 90.6 .6 58.7

3.0 67.5 13.3 49.2 6.0 98.0 4.4 95.0 2 58.9

{3 73.2 24.1 3.3 2.0 100.0 3.5 98.5 1.8 60.7

1.8 75.0 20.7 B B T I T S 1.5 100.0 4.0 64.7

...................... 4.1 98.1 9.4 74.1

...................... 1.9 100.0 1.1 85H.2

........................................................................................ 12.8 98.0

25.0 12 Bl MRS MNIES oy w E L R P R R SRS S S TR e e 2.0 100.0

LOY LOOY NOLLOD NO HYNLVYHIWHL ANV HYNLSIOW A0 HONHATANI

ST



Table 3.—Precipitation by weeks at Temple, 1923-1927*

. Precipitation Precipitation
Week Ending Week Ending -

1923 1924 1925 1926 1927 1923 1924 1925 1926 1927
Japu sy 7 e Lo S e AR s .06 .01 ) | R SRR S AT R I O IS .83 .28 L] D S R 53
TATBArTI A et s .07 .66 .01 .50 T A T o1 M| (R LN 2l 67 .05
January 21 is e Lo des JED .18 | 4.04 .89 Ry B, B35, Coa e A5 * AT o
Jahfarin DRl .35 LBl s .46 .48 ULy D8, sl .69
Eebradry 4. 00 1.22 AL S L0t .15 PANTRRIBE: & 00 o L e e ol o] 0T A e R AR
EFebraary 11,0, .. ol 1.53 1.00 3¢ £ S e 3.46 August 11 W7 Yecnasass
BFebruany 8. . bk 1.27 LR LR IRE et .18 .21 August 18 3 A
Eebroary 20, ..« vony 1.40 L7 % AL RS o RTI © SRS August 25 . 3 L1 AN T Y
MERche Ber - o0 .22 e Yo D et |, O .82 September 1........ .59 .61 .34 .49 .08
D, e .37 1 B0 LR S 3.94 1.03 September 8........ T8 rt B e R T e 1.86 .03
MAECH 1T os v s o o 4 2 G ey .18 ki) September 15. . . S et 5.16 3.12 Pt S R ' s
IVIRGEH-2 & w e d i ) Al el Ay T R E S .38 1.42 September 22........ 3.67 o B e A | TG T .84
Mareh 81,5 & v ysoye - - 1.80 AR A 1.98 .13 September 29. . ... o R e e e R .64 .22 2.13
ADTHRET i 2 il .07 1 G I S .16 .01 Quthber e b= vt L R S .10 s .28 6.55
ApeilHe C 0. Ll 3.89 1.03 .01 1.76 1.59 @etober13 L ot . Hl A0 S0 b e 2.62 1.75 1.85
Apilln L Sl 2.28 FUSBRIZ 0 3.39 2.40 QOctober 20, .% . iy R S PR A 175 L i GRPER .
April 28........ .82 1.74 1.23 .62 .09 OCtObEr 27 8%, . - %, | NN TR 1.01 | o BN
May oot .07 29 .76 1.29 .64 November 3........ 522 .04 .51 1.54 79
May12.............. 45 .74 Ak | 1.28 | JNovemBer 0. 4. ... vl o 0. .05 e e P e R
May B9 Sers b 2L Attt .56 1,33 11 .88 1.01 November 17........ .80 .03 .04 .24 .19
VISR e o e .03 1.91 1 R e .84 Neovember 24" . . oo o st i fhe £cs ST AR M e et SRR L A, - B B
Janel R e 7 lra LRIl A e A [0 Lags [e IS R December’ d. ... . Ao R PR e by {6 S L RPN RS o O
ET0 s Lol o e L 20 18I oo G e sy .36 .29 December 8. ... 1.85 10 S| A 1.56 .43
OB i L ARE G R A R S s tanl| A et 3.97 December 15......... 3 R e L L LA .48 7 .38
THRE BRI s A D R GRITRC Sy 25 .48 2.40 December 22......... 1..87 .07 .02 VOB LR G s
VONe 30N TN s . B R S G e B 01 IS ARE T 36 December:29. . ... oo o] wda 2 N = T PR e .80 .87

*Calculated trom daily meteorological records at Substation No. 5
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Table 4.—Precipitation at Temple, 1923-1927, accumulated to weekly intervals

i Inches rainfall accumulated to weekly dates i Inches rainfall accumulated to weekly dates
Week Ending Week Ending

1923 1924 1925 1926 1927 1923 1924 1925 1926 1927

E I R A O R R | Bt .06 .01 Sl bl B £ A A A R (L 19.04 ] e 24.59
Jaaury M. s Lt 13 .67 1.72 R I D8 T R S R Ve VY R ST 6.96 24.31 24.64
Jamdary 21 0.0 i .15 syl 1.38 5.76 I R 1T LU i el LS S B e § N RS T SATAG P A
JARUATY 28 00 e .50 Sl e e 6.22 ORI A28 o e oy s Ul el U 2 Dt 25.04 25.33
PFebmiary 401 L0 s 1572 Uik 1l e R e 6.23 L R T T S ok RN | s RS e T 78 AN i i R B b
Febrnary 11, . . e 3525 2.99 ) 27l o [ DY AR ARG T L. e T i d | st gt £ P e s i ] S e
February 18.......... 4,52 A A3 i 6.41 DL OSCIUARBIATET R I L S ol e s e L e 8.15 Yo i (AR
valruary 25. . ... 5.92 5.90 o S Eehs SR e Baguat 25, ... 0 S8 1 i 8.53 2RSS plaive
R T SRR 6.14 ok ) SRR R 6.51:| September 1........ 22.24 19.65 8.87 26.37 25.41
March 10 6.54 y T 18 10.35 7.54 | September 8........ 23. 72 1 vt b vt 28.23 25.44
AR A B 6.63 85201 | e 10.53 2.0 0 September 15, ... . v i dass 24 .81 11.99 SH2Al
T T T R GIENIG R UL R SR 10.91 9.05 | September 22........ 27.39 o P 1 D e R 26.28
March 31. 8.93 95161 [otsanion 12.89 S8 L Benlember 29 . ... ) e i 12.63 28.46 | 28.41
EABRINS ool o 8.50 LG B 13.03 SOB SRaber, B, .. e s 25.12 12.78 28.74 34.96
RO, 12,39 10.23 1.56 14.81 10.78 4:October 13, ... ..., 20501 15.40 30.49 36.81
T R AN e 14.67 O i B 18.20 13.18 |' October 20, ......... 25.30 )i s 172.15 QB
T B R 15.49 12.05 2.79 18.82 13.27 | October27.......... 28.661........) 18.16 SATTRRY Va0
o T R 15.56 12.30 3.55 20.11 13.91 | November 3........ 33.88 25.16 18.67 36.26 37.56
T TR R 16.01 13.04 LN 15.19 | November 10........|........ 25721 PO T 2ot S a s
: 4 ; November 17. ....... 34.68 25.24 | 20.08 36.50 37.75
; 6 Novemnber 24, ..,.5 e st G A e SR O] (B T A e S
: Desember' 1.........} 35.30 |, cpve-.s o SR SO SR

December 8.........| 36.70 . B IO 38.06 38.18

Docemper 18l o, el - AZTE L L B 20.66 38.43 38.56
December 22.........| 43,53 26.84 20.68 YA by

Degembér29.. ... 4. Jvesnsons o T e 40.21 39.43
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Table 5.—Average weekly relative humidity at Temple, 1923-1927%

Week Ending

Relative Humidity

Week Ending

Relative Humidity

1923 1924 1925 1926 1927 1923 1924 1925 1926 1927
Jomdary ¢ 7. .. covv i 63.5 66.1 55.6 93.4 74.1 L SRR 70.3 58.2 50.4 77.3 76.6
Jamuary 14, . ... .5 66.6 63.7 65.4 8.7 75.3 VR G I R 70.8 61.0 48.6 76.7 69.2
January 21........... 75.5 80.8 80.7 89.2 87.5 T IR 64.7 60.9 49.4 79.7 66.7
Japuary 28, .......... 86.5 83.8 70.8 1.1 91.7 AR o+ e 66.1 53.1 47.1 71.2 78.6
Bebruary 4.3 .. ... 80.4 60.9 61.4 84.2 83.7 Aungust 4........... 69.2 60.0 62.1 72.5 a1
Februery 11......... 88.9 68.0 58.0 80.5 96.3 AUgUSEAL v o - 62.1 57.2 57.8 76.5 66.1
February 18......... 84.9 79.5 49.0 80.5 71.8 Angast I8 . n, e 69.3 57.5 62.6 69.6 60.5
Kebruary 25......... 87.9 84.9 57.6 74.5 69.2 AVBUSE L0, oo oinae 75.0 59.6 61.6 83.7 66.5
Mavely Bic. . .ol 82.9 74.2 49.4 75.8 80.2 September 1........ 88.2 65.4 74.6 83.4 60.5
72.5 72.2 49 .4 87.5 82.5 September 8......... 80.4 51.0 56.9 74.0 69.0
62.0 83.0 50.7 89.2 68.5 September 15........ 86.9 78.7 78.4 63.6 73.5
68.3 75.0 45.2 89.6 74.1 September 22........ 84.9 75.7 68.7 79.7 113
84.1 68.7 45.4 90.3 77.5 September 29 . . ol B2 67.0 80.0 70.5 78.0
79.6 62.2 54.2 88.5 79.2 October 6. . 79.0 70.6 76.5 82.0 89.1
86.7 77.0 45.6 86.3 78.0 October 13. 74.9 70.6 83.5 82.3 85.4
83.2 61.6 49.1 82.8 82.3 October 20. 76.6 69.5 77.3 86.9 79.8
82.8 78.1 64.7 91.9 74.7 October 27. . 88.6 57.3 82.9 77.2 78.6
75.1 70.5 51.8 80.9 71.2 November 3.. oo} BOCE 61.4 86.6 85.5 86.9
72.3 72.1 63.6 79.7 81.0 November 10. ....... 80.1 71.4 90.8 62.1 87.2
76.2 70.0 55.7 75.9 76.7 November 17. ... .... 84.0 73.1 84.4 77.6 83.1
75.2 783 | ,53.5 84.0 74.1 November 24. ....... 84.0 67.6 84.8 68.7 80.3
80.1 83.8 55.7 73.8 67.4 December.-1.........| 86.5 62.4 81.4 90.2 80.2
75.5 64.9 57.6 71.3 77.1 December' . 8...0.....]1 82,5 65.2 1.8 87.8 74.0
75.9 63.3 56.1 80.7 85.6 December 15.........| 90.4 79.5 79.9 88.6 84.7
i D 73.5 52.9 72.1 83.1 December 22. ....... 89.8 82.6 80.3 99.7 82.9
80.7 65.0 48 .4 68.5 81.7 December 29.........| 92.8 82.6 81.4 99.7 93.7

*Calculated from daily meteorological records at Substation No. 5.
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Table 6.—Weekly mean temperature at Temple, 1923-1927*

Week Ending

Mean Air Temperature

Week Ending

Mean Air Temperature

1923 1924 1925 1926 1927 1923 1924 1925 1926 1927
danuary 7. ki 53.0 33.8 47.4 45.3 54.2 July 7 77.6 75.3 87.9 84.2 82.2
January . o 56.5 38.3 46.6 40.7 46.3 July 14 82.9 84.7 88.0 84.2 83.1
January 21 . <., o0 s 57.6 41.5 43.9 52.4 50.3 July 21 81.9 86.2 89.7 80.9 87.0
Tapuary 28 s 55.2 46.6 47 .8 35.2 45.2 July 28.. 84.1 86.0 89.6 82.0 82.7
Eebruary 4. ... ... 56.1 58.9 53.4 55.3 61.0 August 4. 84.8 86.3 80.1 85.1 86.2
Bepragry 1105 <0 5 38.8 48.8 60.4 54.2 53.5 At LT, L 83.2 87.0 82.9 85.9 87.4
February 18. ... .. AR Ba % 54.6 54.2 59.2 58.9 RUBNSERIR L S 85.1 86.7 88.1 75.3 85.6
February 25. . ... 52.2 43.1 64.4 56.9 55.0 August 25. . 80.1 87.9 84.2 83.0 82.1
March 3... 57.9 48.4 50.1 54.1 47.8 September 1. 2957 86.0 82.8 80.5 86.7
INEQRCh s 0, 0 b by 57.5 52.0 69.5 55.8 61.2 September 8. 74.6 79.5 84.0 83.4 83.7
BAREER 17, 0 s 50.9 45.5 64.4 51.2 61.8 September 15. 75.1 77.2 81.3 83.2 83.5
March 24. 1.7, 49.1 62.8 64.5 56.1 September 22. 72.9 78.5 84.2 82.0 74.2
March 31. 54.1 66.6 T1.7 47.9 69.8 September 29. 75.6 71.2 75.7 77.9 71.5
April 7. 65.6 59.5 69.0 59.3 73.5 October 6..... 67.2 7 80.4 76.6 77.3
April 14. 61.8 66.4 73.8 58.2 71.1 Oetober 13, .. .. 64.6 73.0 68.4 78.1 65.7
April 21. 59.4 67.8 80.6 65.9 67.2 October20. .. . .. RIS 68.0 62.1 72.2 64.5
April 28. 3.7 .7 75.8 75.6 66.0 Oetober AT, /v 7 -cvs 49.6 56.0 61.6 65.2 69.8
May 5. 67.0 66.2 67.0 70.8 74.0 November 3........ 50.9 66.3 50.9 57.7 67.7
May 12. 69.2 65.9 74.3 73.4 72.8 November 10. .. ... .. 52.4 64.5 56.5 52.7 1.9
PRy 29, ool 72.3 70D 80.9 67.2 770 November 17. ... ... 60.8 68.4 57.4 56.3 55.9
DIRY @B, oo 74.6 75.3 77.8 75.6 80.5 November 24. ....... 62.6 56.7 52.3 53.5 64.4
B2 5 0 b s oy fosin ot 78.5 75.3 80.7 78.9 82.1 December . 1........ 54.1 53.8 57.2 52.7 61.3
JOBE W, L. e 78.5 80.1 84.9 78.3 77.5 December 8.........| b57.6 63.7 51.6 57.5 41.7
JERe A0, . .. 79.8 84.6 87.2 84.9 77.0 Deeember 15,...... .. 1451 50.0 51.5 44.0 57.0
JURONERS - o s 79.5 80.8 87.6 83.3 79.5 December 22.........| 50.6 43.0 40.4 54.0 36.7
i R e 79.2 83.7 85.2 81.1 80.6 December 29........] 59.3 37.1 44.7 41.5 51.0

#Calculated from daily meteorological records at Substation No. 5.
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