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INTRODUCTION

A study of the duty of water in irrigation necessarily includes a deter-
mination of what becomes of soil moisture, including both rainfall and that
applied artificially.

An investigation was begun early in 1915 near Mercedes, Texas, the purpose
being to learn the rate of movement of applied moisture, both laterally and ver-
tically, as well as the limits of these movements. Also an attempt wes made to
learn the extent of the losses from scils by evaporation, and the quantity re-
tained by the soils.

This investigation was planned and the work begun by the Irrigation Divi-
sion, Us Se Department of Agriculture and later cerried on under the cooperation
agreement between the Irrigation Division, U. S. Department of Agriculture, and
the Board of Water Lnginecrs of the State of Texas. As in the duty of water, so
in this investigation the grounds of the Rio Grande Station were furnished and
other assistance rendered by the American Rio Grande Lend & Irrigation Company
to whom the hearty thanks of the cooperators are tendered.

In the preparation of this report the use of the data gathered during the
progress of the work has becn freely furnished by Mr. R. G. Hemphill, Irrigation
Engineer now in charge of Irrigation Division, U. S. Department of Agriculture,
in Texas, to whom the Board of Water Engincers and the writer desire to express
their sincere appreciation.

SOIL TYPES STUDIED

Experiments were conducted in four types of soil: Laredo clay loam, Brennan
fine sandy loam, Laredo clay and Laredo silty clay. Insofar as the movoment of
moisture in soils is concerned, these four types rcpresent fairly well the soils
of semi-arid Texasse

Laredo Loam and Laredo Clay Loam

The Laredo loam or Laredo clay loam is a dark gray silty sandy loam in which
the quantity of sand incrcascs dowaward from 37 percent at the surface to about
50 percent at six feets The silt and clay contents are about equal, each averaging
for six feet about 27 or from 31 percent at the surface to 26 percent at six feete

This soil contains a considerable quantity of vegetable matter, is friable
and easily cultivated, retains moisture well, and has free drainage. The down-
word movement of gravity water is rapid, but capillarity only average. Consider=-
ing fertility and cultivation, this is, perhaps, the most desirable soil type
in the Valleye. It is typical of the silty loams of the Rio Grande Valley and of
the State.

Brennen Fine Sandy Loam

Brennan fine sandy loam is a dark reddish brown, fine sandy loam, which when
moist pulverizes readily, but if allowed to dry without thorough cultivation
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cements and solidifies and in plowing breeks up in large,-hard chunks that only a
heavy sledge will breake A mechanical analysis for a six foot depth shows the
fallowing: sand, 69 per cent; silt, 12 per cent; clay, 19 per cente The sand
increases from 62 per cent at the surfase to 75 per cent at six feete The silt
decreases from 14 per cent at the surface to 9 per cent at six feete The clay
decreases from 24 per cent at the surface to 16 per cent at six feet.

The downward movement of moisture is quite free, the lateral movement slight.
There is not & large quantity of nitrogenous matter in this type, but it may be
improved by rotation of crops and green soilinge.

In the Rio Grende Valley this type is found over a large area north of the
Ste Louis, Brownsville 2nd Mexico Railway and west of Mercedes, Texase. It is
very similar in texture and moisture requirements to Webb fine sandy loam, and
Duval fine sandy loam, of which there are large areas in Southwest Texes.

Laredo Clay

Laredo cley is a dark gray, black when wet, sticky, tenacious soil which
when dry contracts, cracks cxtending soveral feet in depth, rendering & uniform
distribution of applied water difficulte Though the surface foot takes water
quite readily, through the se¢cond, third and fourth feet, the movement is slow.

A mechanical esnalysis of this soil type gave the following results: For
e six foot depth, the average content of sand is 3 per cent; silt, 37 per cent;
end clay, 60 per cente The soend remeins nearly constant in quantity from sur-
face to six feete The silt increases from 34 to 43 per cent, while the clay
decreases from 61 to 54 per cente From six to ten feet, the sand increases,the
ninth end tenth feet consisting of a very fine sand.

The nitrogen content of this type of soll is low and may be increased by
the production of catch crops which will improve the fertility and physical con-
dition of the soil. Large areas of it are found in all West and Southwest Texes
valleyse So far as movement of moisturc is concerned, it is very similar to
Cemeron clay and the Houston and Duval clay seriecse

Laredo Silt Loam

Laredo silt loam is a light colered, reddish gray, silty loam, a heavy type
of the soil upon which Bermuda onions are grown at Leredo. When wet, it is
sticky, but in drying breaks up and mulches readilys At depth it becomes spongy
in texture. At five feet it feecls ashy, and if taken in the hand moist, falls
apart like ashcs. Moisture movement ncar the surface is quite frec in all di-
rections, a four inch application moving laterally as much as ten fect.

A mechanical analysis shows for six feet depth an average of 12 per cent
sand, 41 per cent silt, snd 47 per cent olay. Most of the sand is in the first,
fifth, and sixth feete The silt inoreases from 36 per cent at the surface to
41 per cent at six feete. The clay decreases from 54 per cent at the surfece
to 26 per cent at six fect.
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PROCEDURE

Soil uniform in type and topography was selected, upon which plats twenty to
fifty feet squere were preparcds. Water was applied in furrows and by flooding,
the furrows being spacecd two, three, four, and six feet, center to centers In a
few of the first experiments, the furrows were made three inches deep and six
inches wide at the surface, semi=circular in form, but in the larger number of
exporinents, they were made unifornly threc inches deep and twelve inches wide,
nearly semi-circular in forme

Soil Sampling

The senples were taken with a soil tube which cut and extracted a core sam-
ple extending entirely through the foot being tested. The whole sample of from
one hundred to two hundred grams was used, thus insuring an avurage of the entire
foote In the heavy clays following irrigetion, it was not possible on account of
the stickiness of the soil to use the soil tube a&nd an auger was used insteade A
hole wes located in the bottom of each furrow and at e¢ach foot laterally. At each
daily test from seven to nineteer holes were put dovm, the number depending upon
the spacing of the furrows. For the purpose of overcoming the influence of the -
drier seils adjoining, water was applied in two to four furrows outside 'the tested
Ploto

Preceding irrigation, usually by twenty-four hours, a set of samples exten-
ding across the plot wos takene. Sample holes were put down at each foot laterally
before irrigation to a depth of eight feet, then following irrigation, to o depth
of six to twelve feet at the following time intervals: at twenty-four, forty-
eight, seventy-two, ninety-six, and one hundred and twenty hours, ten, twenty,
and thirty deys, excepting that no rogular work was performed on Sunday.

Measurcment of Woter

The quoentity of water applied was measured very accurately over a specially
calibrated "V" notch weir. Water was not allowed to overflow the furrows. Two,
three, four, five, and six inch irrigations were uscde The floodcd plots were
surrounded by & border levee and divided into two by & light guide levee. 1In
beginning the cpplication of water to a plot, on increased hecad was used until
tho area was flooded or the furrows were wet, when the stream was reduced to the
size which just mainteined o wniform supply at every point.

Soil Loboretory Techniques

Each somple as token was placed in o con with a closely fitting cover, taken
to the laboratory, weighed, the cover removed, the sample placed in the soil oven,
where it remained for twelve to fourteen hours in a temperature of 100 to 110
degrees centigrade, then reweighed while hot and the moisture content detormined.
All percentages were based upon the obsolutely dry weight of soils.

Soil Evaporation Losses in Tanks

During the progress of this work, it was sought to learn the rate of evapora-
tion from soil surfaces. Eight wator tight metallic tanks were secured, each about
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13 inches in diameter, and 12 inches deepe Holes of the form of the tanks, but
slightly larger, were dug in the earth, and a tank placed in each holee The tanks
were set level, extending about two inches above the ground surfaces Soil was
brought around the tank, raising it to within an inch of the top of the tank.
Strips of burlap were drawn about the top of the tank to prevent circulation of
cir ebout it.

Soil Moisture Losses from Tank Experiments

Soil of the type in which study of moisture movement wos being conducted was
selected, samples of it taken, and the moisturc content dctermined, filling the
tenks at the seme time ond weighing theme While determining the moisture content
of these samples, the tanks were closely covercde This lecarned, the percentage
of moisture in the tanks was raised by the addition of water to four uniformly
graded quantities, from thet near the wilting point of plants to soil saturation. -
These tenks were carefully weighed every twenty-four hours until the soil approach-
ed the limit of free moisture, when they were agaln raised to the former moisture
percentages and the work repeatede.

Soil Moisture Graphs

The graphs of each experiment show the moisture condition of the soil be-
fore water was applied ond at eoch sempling thoreafter during the period of the
experimente

The greaph at the upper left hand corner of each platted experiment shows
the extent of the moisture movement for each twenty-four hours during the first
five days, ond in e number of the experiments, the tenth, twentieth, and thir-
tieth day after was was appliede The graph at the upper right hand corner shows
the quantity of moisture in the soil before irrigation, by lines of equal per-
centages Likewise in the following graphs the moisture percentage at each date
is similarly indicatede Thus the quantity of moisture and its movement in the
soil arc shown day by daye

MOVEMENT OF MOISTURE IN SQILS

Laredo Loam

Experiments Nose 1 to 9, inolusive, were conducted at Mercedes, Texas, and
made in Laredo loam soile

Experiment Noe 1

In Experiment Noe. 1, figure 1, two inches of water was applied in furrows
three inches deep and six inches wide, spaced two feet apart, center to center.
There was 19¢6 percent of moisture in the surface foot, the average moisture
content of the upper six feet being 17.4 percents Eightoen minutes was taken in
the applicotion, and in twenty-six minutes after the water was shut off, it
disappeared from the surfaces In twenty-four hours water had moved downward five
end one-half feet, and hod united betwcen the furrows on the surface. Twonty-
four hours after irrigation, horizontal strata of soil had practically attained
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cquilibrium of moisture content. - Following the first day, the moisture movement
was slowe On the third day after irrigation, there ocourred a rain of 064 inch.
At the end of the fifth day, there was an average of le8 percent or le54 inches
norc moisture in the soil than before irrigetion.  In this soil, seven percent
of moisture represents onc inch depth of water. ’

Experiment Noe 2

In Experiment Noe 2, figure 2, as in No. 1, two inches of water was applied
in the some dimensioned furrows, but speced three fcet aparte Prior to irriga-
tion, there was present in the surface foot of soil 19.8 percent of moisture,
the average of six feet depth being 17.1 peroent. Fiftoen minutes was taken in
applying and in forty-five minutes cfter the supply was cut off, water dis-
appeared from the surfucce

During the first twenty-four hours, water moved downward five and one=-half
foet and met on the surface between the furrowse At the end of the first twenty-
four hours, there was two to three percent more moisture in the surface foot
beneath the furrows than in the two intermediate surface fcet, but at the end of
the second day, this difference had practically disappeared, horizontal depths
being in virtual equilibriume On the third day after irrigation. 0.64 inch rain
fell, and at the end of the fifth doy, there was 2.2 percent or 1.89 inches more
moisture in the upper six feet of soil than before irrigation. Evaporation ex-
periments indicate that, under average conditions, during the five days of the
test, there would be a loss of moisture by that means from the surface foot of
about 2480 percent, or 040 inch in depth of water. Though the depth of pene-
tration was not sufficient to produce appreciable loss of moisture to deep
rooting field crops, thc penetration was too deep ond rapid for truck and grass
crops to which there would be a distinct loss of as much as one-=half inch of
watere The conditions in Experiments Nose. 1 and 2 were very similar, and the
results practically identicale

Experiment Noe 3.

In Experiment Noe 3, figure 3, two inches in depth of water was applied, and
during the second day after irrigation, 0e13 inch of rain fell. The water was
anplied in furrows 3 by 6 inches, spaced 4 feet apart. Three hours and fifteen
minutes was consumed in meking the application, and in twenty-two minutes after
the supply was cut off, water disappeared from the surface. Before irrigation,
22.4 percent of moisture was present in the surface foot and an average of 18.0
poercent in the upper six feote

During the first twenty-four hours, the moisture did not mect in the surface
frot, and between two of the furrows not in the second and third feete Throughout
the period of the experiment, the percentage of moisture decreased from beneath
the furrow laterally to a point midway between furrows, therc being a variation
of from one to three percents At the end of the fifth day, there was 0.8 percent
o 0e70 inch more moisture in the upper six feet of soil than before irrigation.

Tho vertical penetration was about five feet, one foot less than in the pre-

ceding experimont, indicating that when at irrigation such a soll contains a
similar quantity of water, two inches is about the proper quantity to apply in
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producing deep rooting field crops and that at least one-half inch will be lost
by gravity below the beneficial range of truck cropse About eight percent or
1:08 inch of the moisture in the surface foot escaped into the aires The results
of this experimcnt are similar to those of onc and two, with the added indication
that the limit of lateral surfacc movement in this soil was very nearly reached.

Expcriment Noe. 4

In Experiment Noe 4, figure 4, two inches of water was applied in furrows
3 by 6 inches, spaced six fect apart, center to center. Thre¢ hours was consumed
in making the application. Before irrigation, the surfacc foot of soil contained
15,3 percent moisture, the upper six feet 156 percent. At the end of the fifth
day, the soil still contained le5 porcent or 1.30 inch more moisture than previous
to irrigation. At the expiration of the first twenty-four hours, the moisture in
the surface foot had moved laterally from one to two feet, average about one and
one=half feete Between two furrows it had united laterally in the fourth and
fifth feet; elsewhere it lacked two feet of mosting at any depthe The vertical
movement during the first twenty-four hours was about sixty=six inchese. At the
end of thc second day, it had met botwecen all furrows at from three to six feet
depth, and had moved downward to about six feet depthe At the end of the fifth
day, it still lacked two feet of Jjoining at one and two foot depths, and it is not
likely that there was any further approciable lateral movement. Excepting along
the border of the limit of penetration, the moisture percentage attained very
neoarly equilibriume A%t the c¢nd of one hundred and twenty hours, tho vertical
movement extended beyond ninc fecte

At the end of the fifth day, there was still 17.1 percent moisture in the
six fect of soil, which in considering the experimental data on evaporation in-
dicates that about 0490 inches of the added moisture was lost into the air, very
little, if any, had passed below the six foot depth, and 1le30 inches remained.

It eppcars that in this type of soil two feet is near the limit of lateral
movement in the upper two fest of soil. That in applying water to shallow:rooting
plants, the supply in the rurrow should approech laterally within two feet of the
plant; also that there is a waste by percolation if, under the conditions, as much
as two inches in depth is appliede

Exporiment Noe 5

In BExperiment Noe 5, the same quaentity was epplied, two inches, and the same
spacing of furrows, six feet, as in the proceding experiment. There was before
irrigation 165 percent moisture containcd in the surface foot of soil and 15,8
percent in the upper six feete 4ifter 120 hours, there was 17.1 percent of moisture
present, or an average of le3 percent more than before irrigation.

Four hours and fifteen minutes was teken to add the water. The lateral move-
ment in the surface foot avereged between eightoen end twenty-four inches. How-
ever, the moisturc met during the first twenty-four hours at depths of two to five
foet, and became distributed throughout the subsoil; not uniformly however, until
the ond of the fifth day, when the moisture content underncath the ditches and
between them did not vary to exceed two percent. There were & few areas in the
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subsoil which the added water did not reach, they continuing quite dry. This is
likely due to & variation in soil texture.

At the close of the experiment, the disposition of the irrigation water
appears, from the experimental data, to have becn &s follows: Of the 200 inches
epplied, le3 percent, or l.ll inoches, remained in the upper six feet of soil, and
0.89 inch had cvaporated, very little, if any, having percoleted to the deeper
subsoil.

Experiment Noe 6

In Experiment Noe 6, figure 5, four inches of water was applied in 3 by 6
inch furrows, spaced two feet apart. . Tho application continued for one hour and
thirty-seven minutes. Before irrigation, the surface foot of soil contained 14.0
porocnt moisture, the upper six feet an average of 169 percent. A4t the erd of
the fifth dey, the upper six feet contained 2.2 percent more moisture than before
irrigations During the first twoenty=-four hours, the moisture spread through the
soil and subsoil, distributing itself over the arca quitc wniformly and to a
depth of & little more than five feet, the percentages varying from 23.0 percent
in the surface soil to 17.0 percent in thec fifth foote . it the end of the fifth
day, the disposition of the added water appears epproximately as follows: Evapo=-
ratod, lel inches; rotained in the upper six feet, le9 inches; percolated below
the six foot limit, le0O inche

Experiment Noe 7

In Experiment Noe 7, four inches of water was applied in 3 by 6 inch furrows,
spaced threc feet apart. Time of applicetion, one hour and fifty minutes. . Before
irrigation, the upper foot of soil contained 12.5 percent of moisture, the upper
six feet an average of 1543 porcent of moisture. At the end of the fifth day, the
uppor six fcet contained 2.2 percent more moisture than before the application,
which hed become quite evenly distributed through the soil, decreasing gradually
with depthe The disposition of the water was approximatcly le9 inches retained,
1.0 evaporated, and lel inches percolated below the six feets

Experiment Noe 8

In Exporiment Noe 8, figure 6, four inches was applied in 3 by 6 inch furrows,
spaced six fect aparte The time of application threc hours ond twenty-seven
minuteses Before irripation the surface foot containcd 132 percent moisture, and
the upper six fect an average of 1547 percents During the first twenty-four
hours, water moved downwar:l through the upper six fect of soil, a considerable
quantity reeching deeper strata. Laterally, the movement in the upper two feet
11d not penetrate to exceed eightcen inches, the limit of lateral movement at
that depth being two feet. Below three feet dipth, the moisture united laterally,
the percentage decreasing quite rapidly from points dirsetly under the ditchese.
Rapid vertical movement with correspondingly small horizontol movement of water
in this soil is very plainly indicatcd.

Five days after irrigation, the upper six feet still retained 2.0 percent or
le7 inches of thc added water, 0.9 porcent or 0.8 having evaporated,and l.8 percent
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or l.5 inches having been lost in the subsoil below the six foot level.

Experimont Noe 9

In Experiment Noe. 9, figure 7, four inches of water was applied in 3 by 6
furrows, spaced four fect apart, center to center. The time of application, one
hour and fifty-six minutes. Before irrigation, the surface foot contained 11.6
percent moisture and the upper six feet, 149 percent. During the first twenty-
four hours, a considerable quantity of water passed beyond six fect depth by
moving vertically from the ditchese ..fter five days, there was retained in the
six feet of surfaoce soil, 3¢4 percent, or 2.9 inches; 0«9 inch evoporated; and
0¢2 inch was lost in tho deeper subsoil.

This experiment concludes the work conducted in Laredo loam soil. From a
comparison of results, it is belicved that the following conclusions are justified:

To this type of soil for shallow rooting crops, such as truck and ordinary
grasses, two inches is near the moxinum limit of application, anl for general
field crops, three inchos is near the maximum e¢conomic quantity per aprlication.
Within the limits, the quantity applied will depend upon the crop, the percent of
moisturc contsined in the soil, and the stage of development of the crop.

If at planting shallow rooting crops, as lettuce, spinech, cabbage, tomatoes,
beets, the soil is not sufficlently moist, an irrigation of 1.50 to 2,00 inches
mey be applied to raise tho three or four fcet of surface soil to o moist condi-
tione Following this at proper intervals, dcpending largely on climatic con=
ditions, an application of three=quarters to one inch of water near the rlant row
will serve the purpose better than a larger quantitye It will not water~log the
soil, and will permit it to become warm and well-acerated, optimum con’itions for
young and tender plants.

The lateral movement of moisture in a two foot dcpth of surface soil is little
affected by the duration of the aprlication, or the quantity aprlied, ond if a
uniform distribution in the surface soil is necessary, the water must be applied
on or near the surface within a lateral distance of six to eighteen inches.

Brennan Finc Sandy Loam

‘Experiments Nose 10 to 23 werc conducted during June, July, end eerly fLugust,
1915, near Mercedes, Texas, in Brennan fine sandy loam soile 4 time limit on the
use of the ground prevented extending the exporiments over more than five day
reriods. In these experiments, the water was confined to the furrows, end no
cultivation wes practiced.

Experiment Noe. 10

In Experiment MNoe 10 two inches of water was applied in 3 by 6 inch furrows,
spaced two feet aparte Twenty minutes was usel in the applicatione The soil was
very dry end the weather warme

Before irrigation there was 5S¢l percent moisture in the surface foot of soil

=ldw



PLAN OF EXPERIMENT

Troced and revised by A.C.C.— 1944

| 2 4 8 9 10 1
ANCE| IN FEET
i . Y T R T 1
e i ¢
22 21.0) 18.1] 208 217 Z0q (64
I?; 16.2 137 18.7 15.6 15.7 16.0
21, 19.9 19.3 200 204 204 18.8
200 199 8.8 2l! 8.8 199 .7
183 166 Y 89 88 T 8,0
15.5 14.9 15.0] 15 15.¢ 155 15.¢ 15.1
18.7) 18.4 18.6] 18. 19.] 19.3 18. 183
=3 s I L I LU
o i T s @il ] jed i jes|
w 149 14.7 149 147 15,1 14.6 15.3 15.1
19.8 19.4 8.8 18,7 19.0 19.0 19.6 19.7
4 179 18:2 18.6 172 17.4 178 8.1 172
.z_ 74 16.9 6.8 65 70 €7 68 165 63 67
15.6| 15.7] 15.1 15.3] 15.4| 15.4{ 15.64 157 18.5] 16.01
I 19.9 2058 20.0} 19.3) 19.4 20.2 18.5] 19.9) 19.4
- L
a 170 i3 i7.4] 7.9 a3 8.0 8.0 7.8 (¥ A 78]
a3 87 153 152 iea| 182 83 83| 187 153 1§32
6 19.4 18.1 178 175 179 8.1 7.3 17.9 17.6 183
_i8.0 TH] 7.4 iT3 82 T 7.8 76 (X [34:)
17.0 17.0
7 i =
8 200 The pogition of figures in these
VERTICAL SECTION squarep shows the percqntage of
SHOWING e soil mdisture ir| that seftion
MOISTURE PERCENTAGES 208 on thege- duies-\\ oy 53
9 — Moy 30
] == June 1
ote:
Irrigation water percolated below
6 feet. Generally, the percentage
Type of Soil Laredo Glay Loam was highest at end of 24 hours; -
Depth of Irrigation_—— — —__. 4 Inches then gradually decreased. MAY o JUNEY
Method of Application______ _ InFurrows 3"X 6" i
Average Time of Application___|Hour and 56 Minutes o,
Spacing of Furrows______ __4feetc.toc. £
. H i
St
Sunpiy Cocks RAINFALL REGORD
h
Movement of Moisture in Soil in: _— - TEXAS BOARD OF WATER ENGINEERS
24 Hours ... : | "COOPERATING WITH
T2 Hours .. .. .. o i 2o U.S.DEPARTMENT OF AGRICULTURE
lgg :g:: s s IRRIGATION INVESTIGATIONS 1915
______________________ o
S MOVEMENT OF MOISTURE IN SOILS
Checks
SCALE NCH Mercedes,Texas
0 | 2 3 4 Feet Width2.5' Length16' Depth 6' W.L.Rockwell-J.FK.

EXPERIMENT No.9
Figure 7

GT



end an average of 88 percent in the upper three feet. Within the first twenty-
four hours after irrigation, moisture met between the furrows, and at the end of
five days had become quite ovenly distributed throughout the upper three feet
with o slightly higher percentase in the third then in the surface foot, with an
average in the three surface feet of 2454 percent, or 1le09 inches more waster then
bofore irrigatione There having been no downward movement below the thirl foot,
no loss by percolation resulted, the evaporation amounting to 0e91 inch, ncariy
one=half the water added.

Experiment Noe 1l

In Experiment Noe 11, figure 8, two inches of water was applied in 3 by 6
inch furrows, spaced 4.0 feet apart, center to centere Forty minutes was used
in the applicatione.

Before irrigation, 5.6 percent moisture was present in the surface foot of
soil end an averagc of 9«7 percent in the upper six foet of soile

During the first twenty=-four hours after water was applied, directly under=-
neath the ditches it moved verticeally five feet, which was very nearly the limit
of downward movement, none rassing below six fect.

Laterally in the surface foot, the moisture moved about eighteen inches from
the center of the ditchss, there being le ft between ditches an area of dry soil

rom twelve to fifteen inches in width. The dry arcas extended downward, connect-
ing with the dry soil at depth; in fact, these in most instances broadening with
depth, the moistened areas boing in the form of pockets contracting toward the
bottome ALt the end of the fifth dey, there remained in the upper six feet of
soil an average of l.4 percent, or le2 inches, of irrigation water. Eight-tenths
of an inch had escaped by cvaporatione

This experiment indicates that a little more than two inches of water may be
added to and retained by a very dry sandy soil, and to obtain a uniform surface
distribution, the furrows must be spaced less than three feet, center to center.

Experiment Noe 12

In Experiment No. 12, figure 9, two inches was applied in 3 by 6 inoch furrows,
spaced six feet aparte Time of application, 32 minutes. Before water was applied,
the surfaco foot contained 5.3 percent moisture, the average of the upper six feet
becing 10e4 percente

During the first twenty-four hours, the water traveled veftically from three
cnd one=-half to six feet. Laterally, in the surface foot, from eighteen to twenty-
four inchese At pleces in the third and fourth vertical foot, the moisture united
from furrow to furrowe Directly underneath the ditches, water passed below six
feet depthe At the c¢nd of the fifth day, the upper six feet of soil still retained
le45 inches of the 200 applied, approximately 00240 inch was lost by cvaporation,
and Oel5 by deep percolation.

The results of Experiments 10, 11, and 12 incdicate that the mcthod of appli-
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cation, as well as the quantity applied, direotly influence the vertical movement
of the watere 'The longer the time of application, though the quentity applied is
the same, the greater is the vertical penetration end the more likely a loss by

gravitye.

Experiment Noe 13

In Exporiment Noe 13, two inches of water was applied by flooding, the time
of application requiring nineteen minutes. 4Lt the time of irrigation, the sur-
face foot of soll contained 4+8 percent of moisture, the average of the uppex
three feet being 9.1 percente. it the end of five days, the average of the upper
three feet was 10.6 percent, indicating that 1.5 percent of added moisture re-
mained in this soile Very little watcr reached the third foot. At the end of
the experiment, 0«65 inch of irrigation water remained, and 1le35 inches was lost
by evaporatione 'The surfacc was not cultivated.

Experiment Noe 14

Four inches nf water was applied in Experiment Noe. 14, figure 10, in furrows
3 by 12 inches, spaced two feet apart. " Thirty-cight ninutes was taken in the ap-
plication. Before irrisation, the surface foot contained 4.7 percent of moisture,
the average of the upper six foet being 947 percente - Twenty-four hours after
irrigation, the water had moved downward about three feet. - At the end of the
second day, it had movedl downward onc foot ferther, and at the end of the fifth
day had reached the sixth foot, which was the limit of vertical movercnte

The furrows being twelve inches wide and there beinj; only one foot between
them permitted a very uniform distribution of the watere. - At the end of the ex-
periment, 2025 of the 4.00 inches applicd remained, and 175 inches was lost by
evaporation. There was no loss beyond six feet depth.

Experiment Noe 15

In Experiment No. 15, figurc 11, four inches of water was applied in furrows
3 by 12 inches, spaced four feet, center to center. Timo of application, one hour
end thirty-one minutes.

Before irrigation, the surface foot contained 348 percent of moisture, the
upper six feet an average of 9,6 peroente The twelve inch furrows brought their
borders to a three foot spacing and after the first day, the moisturec united on
the surface between furrows. A4t the end of the third day, the water had reached
the six foot lcvel, and a small percentage continued to move downwarde L%t the end
of the expériment, the larger portion of the water was in the third, fourth and
fifth feet, or an average of about 13 percent, as comnpared with 10 percent in the
two surface feete Two inches of the irrigation water remained, 095 inch esocaped
into the &ir, and 105 inch passcl below six foet depthe

Experiment No. 16

In Experiment No. 16, figure 12, four inches was applied in 3 by 12 inch fur-
rows,spaced four fecet eparte Time of application, one hour and thirty-one minutes.



| 2 3 4 5 6 7
DISTANCE| IN FEET
r" 4.5 'ug.'g 142 145 T e -'1
! 1% 183 168 8.9 1B Ione 28 '
21 1 il 4 Adduiasd Type of Soil Fine Sandy Loam
33 | a8t 193 193 5% Depth of Irrigation.—... ... 4 Inches
2 133 132 13 123 118 Method of Applicotion ..--—wm-- - InFurrows 3"deep|2"wide
3.8 e P estemeip 9 33 Average Time of Application...... 38 Minutes
TR i
12, 12 (X 18, reairrigated.. asel = 8 .
3 \‘\::I: 183 13 1% 18 Location -Wagemann Fl?ld
é’i i3 142 145 3.3)
187 T N >
4 AR AR !
. T Y 43 Xt T No Rainfall During June
E SnTE T} 10.91 ib.e 12|
. 10.] 1.4 |°..\ l?_? =i.§
ws 8l NG
L iii \,: o A B T i
z o™Q.6me LN, 10, 108 I\, 108
6 Ig? "Eé%"‘""‘:gg‘ N - ET:“ 6-42 GALLON CALIBRATED BARRELS
= i | ris , ( X XX X))
a.
wy o]
o 10T 19,1
e 10.8
s = =
i 10,0
12.6 130 H °
° = = |
2] g HERATI Y
152 s hecks 1L |
10 g 22 | The pogition of [figures i these Chacks WORKING TRENGH
6.7 01 squaregs shows|the pergentage Width2'-
150 147] of soil| moisturp in tha# section June 23 lﬁ:" th 4
I = | on thepe dotes —— T ymazs PLAN OF EXPERIMENT
N 73l 1«9 June 28
VERTICAL SECTION
SHOWING
MOISTURE PERCENTAGES
Movement of Moisture in Soil in: TEXAS BOARD OF WATER ENGINEERS
%g :g::: —_— COOPERATING WITH
72 Mours .. .. . U. S. DEPARTMENT OF AGRICULTURE
lgg :g::: IRRIGATION INVESTIGATIONS 1915
----------------------- MOVEMENT OF MOISTURE IN SOILS
Mercedes,Texas.
W. L. Rockweli-JFK,
SCALE
4Feet EXPERIMENT No. 14
Figure 10

03

Troced end revised by A.C.C.-1944




21

1/ PF
-1, WQ\QQQB 17/4Nn) L0, ur o gL, ‘emaousny 27>, w/ 2/, o wWwoo
\M\UQWW duiy K\x &O\\Q’\th\ \V\QQM-\ *Q\QQ.MQ\QS\&Q.\I"W_ 23 N .+r\‘0@&m@o\mxw ﬂ

s T IITITT T T . IRENES
T +
| T 1194nbi14 : -
_ T - 1T
i i i
i i L
} ﬂ « AvAA_H
i . EREE u
i’ et 4 gt
¢ -+ Ly I HM,T ; T IBEEE
N
A tohr) S . o .
IEN N ; o

XN
g
9
R
s

()Y
quf :
o
2%
L1

s 4 el P —~+—
LNL!?ALIA!;» ——

IS Y
S

HAOND
oy A

114
NONYNORQRRXY
b
T

T

j@

|
.
—
i
|
Par>ia
';iefh
-

SRS
T

————

N
;
] W A i wEA:
—r NaOr . » — . - ~ .w v
] H L i ia i i JEREE
P oe N ﬂ i NRRRER|
b5+ et WH . v w ' t — o *ﬂT b g
L b e e B sen R SRR S + g i
: i H e i

NOTOQOND O XY
IT
1
SN OGN QROVJ Y
1

-

H ...Q.M& <y 3 l
] < et i N
¢ %f = PR by,
</ ] NN < i

T A B, 1A
i 14 o -
<¥ereds 1Y 1 € » -




.w\m\mwvmé /[opmy 4o 4
pCog Ul Ly woyobliy

D97 SUunoL B2 i ‘0GLD,9 smoling 2/xC

191 ON 4uadwiizd

1% EN\\&QWQ ‘wooz

YOUf-1F FO OI4B/OILDy —

W T T IIIT T T
T ! ;
Y
21 8inbi4 4 _
. 1 13
X NI T -t
+— : " ~ient &1
- Tr M T T , o :
| H _J».‘ HR
H T ; - : ” -+
asast ot = W ETEERAREREEEN!
lﬂ.ﬂd{ = >__ j A°9 a A al O M
/13 HI.\ i 2 . 2R ‘ /!
+ AN A R T o :
x (88 5 BET SIS ’ e 4 Ry C < 6
g 4] 44 \ NN g | L @
<+ S N NN Z s V4
Cga Wy NN : 9 i1 9 £
s 11 [Z3r% /\/ 4 : TM%\ %% g
¢ T z z
\\ dem LE& " 7 < Y 8 Oy, z
721 %) 5/ 57 €/ g 2/ 6/ LIS # S/ 2] Z 2/ . R LIISGIFI 210 6CLISEEZ ]
2 U UOllobila _“ 1 4D 4 3 Uil 4
1 RN/
— —y “
/7 1/ ”
H- 11 ¢ o 4 SRR -4
! G 6 anl 6
e s Q[0 a
Z L lT 4
9 9 11 9.
S an g
w R * u #
£ b7 € s €
z OPY Z ] Z]
i HEIZ/// U6 E LY / DN HI DI AG G £ re 2z / ) y

(D]



Before irrigation, the surface foot of soil contained 3.8 percent of molsture,
the average of the upper six feet being 9.6 percent. it the end of twenty-four
hours, the moisture hed moved vertically into the fifth and sixth fect, and later-
elly had united betwoen the furrows with the exoeption that on the surface midway
between furrows, a strip about two feet wide of dry soil remained. This surface
foot between furrows continued to remain dry, but clsewhere throughout the area,
the nmoisture gradually listributed itself. A few spots of dry subsoil between
furrows indicatec this to be near the limit of uniform lateral movement. At the
end of the experiment, the larger portion of the retained moisture was in the
third, fourth, and fifth feet.s There remained 2457 inches of irrigation water,
0663 inch had evaporated, and 080 inch passed below the six foot depth.

Experiment Noe 17

In Experiment Noe 17, figure 13, four inches of water was applied by flood-
ing, twenty-eight minutes being uscd to meke the application. Before irrigation,
the surface foot of soil contained 2.4 percent of moisture, and to six feet depth
an avercge of Tel percente. During the first day, the vertlcal movement was not
very wniform, moisture reaching from two to fivc feet depths. Howcver, befnre
the end of tho experiment, it became moroc evenly distributed with the larger per-
centage in the second and third feet. Very little, if any, water passed below
six feet in depthe.

At the end of five days, there still remained of irrigation water an average
of 3«1 percent, or 2.66 inches, and le34 inches escaped by evaporation.

Experiment Noe 18

In Experiment Noe 18, figure 14, six inches of water was aprlied in 3 by 12
inch furrows, sreced four feet aparte The application continued for two hours
and six minutes. Before irrigation, the surface foot contained 3.7 percent
moisture, and the six surface foot contained an average of 7.5 percent.

In this experiment, at the end of twenty-four hours the added moisture had
net laterally between the furrows and hal at a nunber nf points reached the six
foot levels 4Lt tho end of the third day, the percentage of moisture had become
very uniform throughout, or as follows: first foot, 10.5; second, 12.6; third,
12.8; fourth, 12.6; fifth, 1266; and sixth, 1lle5 percent, or least on the sur-
face and highest at four foete 4t the end of the ¢xperiment, the same variation
oxisted with a larger difference in the surface and six foot depths, no doubt
due largely to evaporation from the surface and percolation into deeper subsoilse
However, the moisture percentages in the sixth foot did not vary but little from
the quantity containcd beforec irriration, and it is not likely that there was
much movement to greater depthe The loss from evaporation amounted to 1.10 inch,
by percolation, 1.30 inchess

Experiment Noe 19

In Experiment Noe 19, figurc 15, six inches of water was applied in furrows,
speced two feet apart; the time of application being fifty-one minutes. Before
irrigation, the surface foot of soil contained 3+4 percent moisture, and the upper

23=
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six feet an average of 67 percente In twenty-four hours, the water had spread
quite uniformly over the area and had moved downward reaching the fourth and
fifth foote 4t the end of the c¢xperiment, the moisture had become distributed in
horigontal strata, the higher percentages being in the second to fifth foote The
upper six feet still retained 425 inches of irrigation water, 1.00 inch had
evaporated, and 0«75 inch moved below the six foot levele. '

Experiment Noe 20

In Experiment Noe 20, six inches of water was applied by floodingj the time
used, fifty-three minutese 'Before irrigation, the surface foot contained 2.1 per-
cent moisture, the upper six feet an averarge of 645 percent.

On one portion of this plat at a depth of about five end onec-half feet, there
appears to be a rather impervious stratum of soil through which the moisture did
not move freelye Elsewhere the moisture penetrated below the six foot level' the
first daye. L%t the end of the experiment, the moisture had become quite evenly
distributed, the surface foot retaining a larger percentage than in previous
furrow aprlicationse The surface foot retained 1.5 inches; the upper two feet,
247 inches; the upper six fect, 4480 inches. Loss by cuvaroration, lel2 inches;
by deep percolation, 1le¢00 inche. Showers amowiting to nearly en inch occurred
during the period of the ‘experimente

Experiment No. 21

In Experiment Noe 21, figure 16, six inches of water was applied in 3 by 12
inch furrows, spaced six fect apart, the irrigation continuing five hours and
thirty-nine nminutese. At 4:00 ceme on July 22nd, preceding and during the irriga-
tion, 0e92 inch of rain fell in two ‘showers, which was deducted, only 5,08 inches
being artificially appliede Before irrigetion, the surface foot contained 3.1
percent of moisture, the upper six feet an average of 7.9 percent.

it the end of the first twenty-four hours after irrigation, moisture met be-
twecen the furrows in the surface foot, but below this there were internediate

areas into whiech tho added moisture failed at any time during the period of the

experiment to penetrate. 1In thc surface foot, intermediate between the furrows,

therc was a strip about two feet wide which reccived only about thirty percent as
much moisture as that under the furrow, this condition continuing throughout the

experiment. During the first day, the vertical movement was upwards of six feet,
and moisture continued to move to lower levelss

The disposition of the molsture at the completion of the experiment was as
follows: retained in the upper six feet, 3426 inches; evaporated, l.64 inches;
and passed below the six foot level, 1lelO inches.

Experiment Noe 22
) Qnd "I:’vrc 17a,

In Experiment Noe 22, figure 174 six“inches of water was applied in 3 by 12
inch furrows, spaced four feet,center to center. Time of application continued
over eight hours and twelve minutes. Before irrigation, the surface foot of soil
contained 4.8 percent moisture, the upper six feet an average of 7.4 percent.
During the first twenty-four hours, the moisture novel downward five feet and



28

on
215y ._
333133 ®
333133 2 -
£ w§ 9@
\ 5_52-.\ .— ”! W mw S.M —_
Y orsid H 295 3 femeQic T ~
| = 2|2 > 9VOmE = < .
/1 cclg e,855n¢E £3 [k 2
o © ° Kl 6=
I | \ ! 2 gl° R2ErsRE Zuw W ol
: oer1 2 I 28 S53ex > < 0 -3 3 =z
2 aodicd 5 | 3.2 M..n.Fum.Fc o x ha So = 2SS o
s 4 2= ToSnwls W -0 $= 2o
. I\ w23 Hw Son €8 &
joniNe ] ] z|o S 2 °ex w
~ e |9 ¢ c ol o c < o2 o o5
- - d ’ RER) o Z C
—— ’ L2 ° [0 (& @ R s X2
C = w2 ] === =2 wic
S ol © L > ¢ E_“R - w
o3 g -] Sa ] WGAR
e e2ie3 233 | £57 EN cFqgo5
- - - @l —
i N 2858, Foui b
ﬂmmij <t loed FrRo =T oo in Dzs.“a.nult,a,s. = /—— l.m.WmNh ¢ m 2 Oow =
23 R i oo {“a] Oom ;= 99M“MNW T ZL<csa . _.ll - Wwo
- Se~d. N 0 acsh ot e wkz>=
e, H ~5o82Ec 3nnp o wZ
v T SR A~ | moz 1om HER R °ce85o% 2628 el %
B P ik P et IV R 2£25933 s _ow 3T 4 s
z Bl it s P82354S car = &
g 5 ! «
R <O o+
T ~Q Tor D W 0...& a1 119 (@] < = 2.
A% %0 ool NT in 0O 1om) ummmn ss-."v.a..n_mn 1 Nyrrel SHH M e 20 BWPTF_
0 - N | oLY ing “e\SoH ime) | CRRRES Siiiig nowss
- I » a 0%y b
w x s X >
T
ﬁ.uﬂﬁﬂw 0% o ara reg] & z 2 w ?¢3 w
Y] rog e oL (¥ o 2 - U. i = w
o 2 £ E
[ GG_..V__ »
0=0 Ind : wz
= oY jmm / we
= 3
-~ \b M—OP
= g I
Lot <= o Oy W
OE .Jn -~ ..H “
= 02 § ., s )
w 2o s ™N /. w .elu 0l
27 e e 1o /. i > s
o= | 528 mwﬁ L = MmoJin
9 1
\ G A v.n
A—.—U._ meo | . NN 1M H + VS m
w22 198 men 100] B0F iried ow 1o / ' aX )
oz ot oo ov< il M w S8 T
_M ‘1o 5 @° .
O wen T e SR TR FHI T @ "2 caowm
= £e0i08 row =0l BO¥ BH oua el O S e SHHHT w1 e = di o ey
7D rOE (T aon mal —— LERRE- LA RERY < MM | |
sl ) .
H . o2 [ - =
. (= | | Z
! ¥r0 10 0O o |
28198 _an 1ee] 50% 58] <0n 10a) o | .— | = °% | " 1 5 < .W
© aa¥ jrin) o ook ] ! 2 o ; =3 %
, $ RA v.ﬁ”ou o tw '
7 AP EEEE AL
= T N 10 D B | 1 - - ~ o
" {00 o 0| Eaal I Qn— gl #O7 In X\\L Pl b prd on& o oy w.. 0| x
o Briei |~ LR Lo /i | ¢ ¢! S 22 2 =2 2 HA2F &
M &) . L 2 33 3 3 35,
2 I TR ll!i.\s. — \u 5 | S - " T s o
BRRE T e ) £l b2 T e e R
< R3s 189, Lale] === m H 3 _ i x A o 4 m
R e e R EILLLL 8 2y 1 <
—— ., (% P a -
el 3T R B A R £ - -] o w| &
=3 e wout lof onn ju] co- 1ok | e H . I | o
) o¥n o3 oo joied w.uu_um.____ 3 nome © _Wz ! o
. - : >
L i 855353 O~ -
s S Tor o HAH 2922229 [ .
moial (O v Ine] OUT i am— el OV jnir} mem ton] {1 1 ) - L 11
~ T | ediom 77T T Ofd jim Eenite R S Stonvo ---d- 4
i m2479| g
T o 058 e o] TOE e E O= : :
)
T Resine T T Sed el T | Taied Iy ) 2 ROTTNIS
- - i 3
- 1
| = o | o| «_| w ©o |~ o | °© | =
1334 NI HLd3a
——m™
1= .,.
ﬂ £




R ¢
| 2 3 4 5 6 7 8 12 13
DISTANCE|IN FEET
J a8 11| 8 et 3 | 4 BV 1
! 187 $8 1831 '8 183 53 1831 33 3¢ 3
9.4/ 97| 277) 108 10.4 39| jeeq 9.0 97]
67 g6 v 79 H 71 70 59 6.6% 6.5 70 . [-suy 30 =
wo | E7 | grI) o Ms |z | s (es) |z 19 i3
2| &g 138 | sl 157 139 135 | 120 &0 139 1oAved
127 13.7 ' 13.4, 13.8 14.1 13.9 8.4+ 13.7 I;.G Aug. 4
82 az| 1657 7 75 a0 i7al 75 a2
14.8] 137 19 l 149 14.8| 14.6] 7.2 | 146 ‘4-_I
3 37 138| 1013 ¢ e 4. 33| pos: 3.4 2,
I T 1
8.2 8.1 8o | 8.6 8.0 78 7s | 79 8.0 8.4
15.3 13.6 79 % 15.6 15.9 IS.E ‘ '_I_B_ L] I_‘_f I_.');f I_O_'_I
-4 3.6 3.8 2.0 \. 139 4.4 w3 | fizs \ 3.3 13.6 3.0
w IEX] 149 133 1310 134 138 | /116 Y, iz 132 130
o 135 143 | ;137 148 12.8 126 4f 130 o 133 14.0 29{
w, %3 587 ?a‘.\ 163 83 X IR AR S e 1
743 124 108 14.0| 140|l,° 2.1 i Tiz.9 13| 7
z | B e EINGE B W ) B OB
T [eed n| m| ss] | u|.-al w| w| ©fflsfeel_n
-6 a0 3 s | e | T oEE NSl us | e A sl \Xisz| 166
a 1.8 12,9 T} *oey 153 lg.O 7 1 10.9 %, 12.3 1.6 / %3 |, ~ 1.8
oy Pee—e Bl 122 ] 128 . M., 122 1.9 | /£ 0l 11.2] 107 YPeu 124 12.0 O AN 1.4
tt S 4 ~- 4 i N
(=] ot eoaflatoer - Y
7 _— oo e +**” The podgition of fligures in| these
——ae. - i T L-? squares shows fhe percentage
of soil moisfurde Tn thalk section 30
8 ul on thege dated. — | Juiy3!
. Aug. 2
— Aug. 3
1.6 Aug 4
ey =l 40|
9 L=2="" I
143
———temee RTICAL SECTION -89 Type of Soil______ — ——.Fine Sandy Loam
10 - SHOWING Depth of irrigation __ _ —_ 6lnches
Method of Application_____ _ In Furrows 3"deep 2" wide
MOISTURE PERCENTAGELM& Average Time of Application___ 8Hours ond 12Minutes ——
Spacing of Furrows_ ___ __ __ 4feet c.toc.
Area Irrigated — — — —____ ___ 10'X24'=240 sq.ft.
Location_ - ____________ Wagemann Field
1 | 1 1 | | 1
)| . ’
oLy 22 6-42 GALLON GALIBRATED BARRELS
a,
H <. Stop
go‘ Cocks
Supplg
== oy (B 34]ep paBE U B8
RAINFALL RECORD r : ﬁ.&________, TEXAS BOARD OF WATER ENGINEERS
;________j’ ,_,Lj______*: COOPERATING WITH
. et HERE 3 ! 2 lo U. S. DEPARTMENT OF AGRICULTURE
Movement of Molsture in Soilin:. S 1HET IRRIGATION INVESTIGATIONS 1915
P e —— L 0} L DS MOVEMENT OF MOISTURE IN SOILS
72 Hours — o —— e Checks !
Igg ::g::: C _ WORKING TRENCH Mercedes, Texas.
"""""""""""" Width2.5' Length I6' Depth 6' SCALE W.L. Rockwell-JFK..
PLAN OF EXPERIMENT s 3 _2Fee'  EXPERIMENT No.22

Figure I7
Troced and revised by A.C.C.—1944




TE: I't:
N 2 g ‘:
' &
% /
15 b ,
~ 7 7 A /U»w
8 1 L a = >
kg ”—aw_--—— q , P B
§ D= 20XX f ]
il et A RN 1
BREEED S ESNNSBEREREEEE! 1
T [ 43 JULY 3Q
g 7 E5 T
T ™ » T 9 /0%,
T 2 ¢ 2 N
4 3 3 E
! £ 4 ¢
2 ; ) 3
/ ; y
¥ 2. ; c 2 2 N L
7 —+14 7 punm AR s
| EEANEEERNEEREEDESTREE e
" i H ] | Lo }
= = A Aﬁ%‘\sil?‘
T T TTTT T T T
T T - SRR
1 b e 1;?‘. O £ .
et
; : - T WP W O Y W
. i 4+ }-.4. it b4
' o i 1 1 NEN L
\ ; T T ] | SRR | H B H
i i : i . : NERERE !
~ —H| Figure |7TA —if
4 3 S i 3
1 ] I NEESERBUERREREEBEE JI—E

t

Experiment, No. 22:- Percolafion aof 6-/nch, rrigafion i Fir Sond.

ﬁ%a;?nfa%pp//gd n 3x/2° Furrows 4 c 7oc i 8% 113urs. No In /36175,774
/ .




laterally about two feete During the following day, it began passing below the
six foot level and laterally united between the furrows, with one exception where
o strip of dry soil remained throughout the experiment. At the end of the experi-
nent, the soil in the surface foot midway between furrows contained from sixty to
seventy percent of the ariount of noisture under the furrowse Below thce surface
foot, the lateral distribution was quite uniforme The vertical penetration was

at least ten fcet.

On the last day of the oxperiment, the percentages indicate there having
occurred & light shower not recorded at the station. This is possible in this
scason of wvery local, light precipitationse

The moisture distribution was es follows: KRetained in the upper six feet,
4403 inches; evaporated, lel0 inches; and moved below the six foot level, 0687
inche

Experiment Noe. 23

In Experiment Noe. 23, figure 18, six inches of water was applied in 3 by 12
jnch furrows, spaced four foct apart, center to center. The irrigetion continued
for over nine hours and twenty-seven minutes. The purpose of the slow application
being to learn particulaerly its affect on lateral movenment. In all the experi-
nents thus far conducted, the holdinsg of water in the furrow for long periods had
vory snall offect on lateral movement, particularly near the surface, but did
materially increase the vertical penetration, which increased the loss into the
subsoile.

Before irrigation, the surface foot contained 3.7 percent moisture and the
upper six feet 7.8 percente. Lt the completion of the experiment, there was o
strip of ground from one to two feet wide and from one to three fest deep into
which the added water did not penetrates The moisture percentage gradually de-
creased from immediately under the furrow to nidway between furrows, there being
a2 variation of from two to five porcente The disposal of added water at the end
of the experiment was as follows: Retained in the upper six feet of soil, 3.17
inches; cvaporated, 0«54 inch; and passed below the six foot level, 2.29 inches.

This experiment concludcs the work at iMercedes, the station being moved to
Rio Grande statione In the preceding experiments made in Brennan fine sandy loam,
the soil was very dry, there being at least five percent less moisture than would
be found where & crop is growinge On account of this concdition, the loss by
gravity was less por quentity applied than would ordinarily occur in practice.

Experiment Noe 24

In Experiment Noe 24, two inches was applied in furrows, speced two feet
apart, the only variation in methods and conditions from Expcriment Noe. 10 being
that the furrows in Noe 24 were 3 by 12, instead of 3 by 6 inches, bringing the
borders of the furrows six inches nearer torether, and there was about one per-
cent morc moisture in the s-7il of Hoe 24 In this experiment during the first
twenty=-four hours, the applied moisture scarcely passed through the second foot,
but by the third day it had reached the fifth foot and did not move much farther
downward until following a rain of 0e62 inch on the sixteenth day, when quite a
little passed beyond the six foot lcvels The percentage of moisture in the soil
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at the end of five days appears to have becn nearly as much as after water was
aprlieds This no doubt was due to tho condition of the weather at the time,
there having been traces of rain, but not sufficient to measure. This condition
inercascd humidity, checked evaporation, and added moisture to the surface soil.
Following the tenth day, the moisture content decrecased and by the thirtieth day
was the samc as before irrigetion. This experiment,with the duplicate No. 10,
indicates that if two inches of water is added to & dry sandy soil, there will be
little lost beyond six feet by gravitye However, a slightly higher percentage
permits the added quantity to move rapidly downward into the deep subsoil.

Exreriment Noe 25

In Experiment Noe. 25, four inches was applied in furrows, spaced two feet
apart, center to centere The time of application, one hour and forty minutes.
&Lt the end of the first twenty=-four hours, added moisture had passed into the
sixth fcot, the quantity in each foot decreasing from about 2.50 inches in the
surface foot to 1le25 inches at six fect. The quantity pradually decreased, at
the end of five days 2.80 inches still beinjy; retained in the upper six feet, 1.20
inches having evaporated, and about the seme quantity moved below the six foot
levele 4t the end of thirty days, the soil was as dry as beforc irrizatione

At the end of the fifth day, there was from twn to three times the quantity
of water in the surface fost as before irripatione In the second foot there still
remained one and one-half to two times the origincl quantity, and in the third
foot, about one hundred and fifty percent the quantity before irrigation.

Experimcnt Noe 26

In Experiment Noe 26, six inches was applied in 3 by 12 inch furrows, spaced
two feet apart, center to center. The time used in the application was two hours
and forty minutcse

During the period of the experiment, there were numerous light showers or
sprinkles of rain not sufficient to measure, but which produced high humidity and
snall evaporatione On the fourth day following irrigation, & rain of 062 inch
occurreds At the end of the third day, and preceding rain, thore was still five
of the six inches of applied water in the upper six feet of soil, one inch having
been lost by evaporation and percolatione Following the rain, the moisture per-
centage gradually fell and at the end of the experiment, there was about 2.50.
inchecs of the 7.00 inches received by irrigation and rainfall still retained by
the six feet of surface soile

Experimcnt Noe 27

In Experiment Noe 27, two inches was aprliel, and a sprinkle of 008 inch
came the same daye The irrigation water was applied in 3 by 12 inch furrows,
spaced four feet apart, center to center.s Before irrijontion, there was 6.0 per-
cent noisture in the surface foot and an averoge of 9.7 in the upper six feet.

In forty-eight hours, the appliecd water had united betwecn furrows and at a few
points extended into the third foot. The movement scems to have ceased at the end
of the second day. 4t the end of five days, there was only 0.60 inch of the added
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water rotained in the soil, 1l.48 having beon lost into the aire Eirhtcon days
aftor irrication, thore was n shower of 0.25 inche 4t the end of ninetvon days,
the quentity of soil moisture was the sane as before irrication.s Twenty-eirsht
days after irrisation, a rain of 256 inches occurred, & portion of which passcd
below the oifht foot levele

The duplicate cxperiments 1l and 27 indicate that if two inches is added to
o dry soil in furrows spaced four feet, o lar:;ic pcrcentare will be rctained in the
upper threc feet, but that it is too wide srpacins to obtain a uniforn distribution
in the first and second feete Hirhteen inches apjpears to be near the linit of
loteral surface novermont in this soil.

Experincont Noe 28

In Bxrerinont fioe 28, which is & duplicate of o. 15, four inches of water
wes apylicd in 3 by 12 inch furrows, spaced four fect apart, ocenter to center.
Before irriation, there was 4.2 percent of moisturc in the surface foot and an
averase of 92 porcent in the upper six feets The roisture met between furrows
and roved downwerd boyond the eirht foot level durin.: the first twenty-four hcurs.
Howevor, there was a strip about onc foot wide extendin: to & depth of two feet
nidway between furrows that received very little water.

4t the end »f Pive days, the upper six feet of soil still retained 3.45 in-
ches of the added watere. ut the end of ten days, this was reduced to 2445 inches.

bxzperinent No« 29

In Experinent Woe 29, six inches was aprlied in 3 by 12 inch furrows, spaced
440 feet, center to center. Tire of application, 5 hours and 40 ninutes. Before
irriration, therc wes 5.1 percent moisture in the surface foot of scil and an
averasc of 82 percent in the uprer six feet. Twenty-four hours after irri-ation,
tte added nmoisture had moved downward four feet and united between furrowse. At
all tines, the central surface foot between furrows remained quite dry, otherwise
the distribution was quite uniform to the seventh foot. Four days after irriga-
tion, there was 445 inches of the irrisation water in the upper six feet of soil,
but little of it havin.: reached the seven foot levele The losses at this time
were about equal, 075 insh having escaped into the air., . 2.56 inch rain came
the fifth day, which sent. considerable moisture into the subsoil.

Experinent Ho. 30

In bBxperiment Noe. 30, two inohes was applied in 3 by 12 inch furrows, spaced
six feet, center to center. Time, 2 hours and sixteen minutes. Before irriration,
there was 1048 percent in the surface foot and an averaje of 12.C percent in the
uprer six feet of soil. The two inches applied moved laterally o the surface
about eishteoen inches and downward imrediately underneath the furrows from two to
six feete This cxporiment further indicates that lon; time and slow applicatien
affect downward moverent very appreciably, but have little influence on lateral
rnovement near the surface or in the upper two feet of soil. . 4t the end of five
days, the soil still retained 0430 inches of the added water. The percentare in-
dications point to about one inch having moved below the six foot level and a half
inch escaped into the aire.
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Experiment Nos. 31

In Experiment I{os 31, four inches of water was applied in 3 by 12 inch fur-
rows, spaced six feet, center to center. Time, six hours and eight minutes. The
surface foot contained 642 percent, end the average percentage in the upper six
feet of soil was 947 During the afternoon of the day the plat was irrigated,
there occurred a shower of 055 inche Four days after irrigation, a shower of
0e47 inoh cames At this time, 5.02 inches had been applied and there remained
242 inches in the surface six feet. On account of humidity due to the showers
and the wide spacing of the furrows, evaporation was small, two inches passing
into the deep subsoil and three-~fourths inch into the air.

This completes the experiments conducted in 3rennan fine sandy loam soil.

These experiments oonclusively indicate that in this soil, for shallow root-
ing crops, the water must be applied very near the plant - not %o exceed six
inches distente That for field crops, the water should be applied not to exceed
one foot from the plante Water should be applied quickly and in small quantities,
for truck from one to two inches, and for field crops, one to three inches, the
quantity of application depending upon the amount of moisture in the soil and the
stage of plant growth.

Laredo Clay Soil

Experiment Hoe 34

Experiment No. 34 was the first work done in Laredo clay soile. Two inches
was applied in 3 by 12 inch furrows, spaced six feet, center to center. One hour
and thirty-two minutes was given to the irrigation. Before applying,the first
foot contained 2247 percent of moisture, the upper six feet, 24.5 percente During
the first twenty-four hours, the moisture united between furrows and moved dewn-
werd from two to three feets After the first day, the distributlon was quite
uniform near the surface, as elsewhere. By the third day, the moisture had
reached the seventh foot, and at the end of the fourth day, there remained of
the added moisutre 100 inch in the upper six feet of soil, the percentage ranging
with depth as follows: 2949, 2842, 2642, 25.1, 22.9, 21¢8, from one to six feet
depth respectivelys At the end of the fourth day, there had been little loss by
deep percolation, but about three~fourths inch evaporation. There was a slow
downward movement of moisture throughout the experiment.

Experiment Noe. 35

Experiment Noe 35, run from larch 3 %o April 6, Two inches of water was
applied in the standard furrow, spaced six feet apart. Before irrigation, the
surface foot contained 23.9 percent moisture, the upper six feet an average of
24¢3 percente Two hours and forty-nine minutes was required to make the applica-
tione

During the first twenty=four hours, increase in moisture content reached into
the seventh foot, and all the space between furrows was affectede By the third
day, the moisture was quite evenly distributed laterally and gradually decreased
downward from thirty-three to twenty-three percent in the seventh foots The upper
four feet of this soil is heavy and finely divided. From four feet downward the
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sand percentage inoreases, the tenth foot consisting of a very fine sand. It will
be noted that when there was from twenty to twenty-five percent moisture in the
upper soil, the tenth foot contained only ten percent, which no doubt represents
as much free water in the finely divided sand as twenty percent in the fine
grained claye

During the early part of the experiment, there were several showers and heavy
fogs during the forenoon which prevented much evaporatisn and at times increased
the moisture in the first foote st the end of five days, there were 2.00 inches
more moisture in the upper six feet of soil than before irrigation, the loss of
one-fourth to one-half inch being divided between evaporation and percolation.

Experiment No. 39

In Experiment Noe. 39, six inches of water was applied in 3 by 12 inch fur-
rows spaced two feet, center to center. The moisture content of the surface foot
before irrigation was 229 percent and of the upper six feet 22.7 percent. The
time of application extended over twenty-one and cne-half hours. During the first
twenty-four hours after irrigation, there was an increase of moisture in the third
and fourth feet, also in the sixth, seventh, and eighth feet. The third, fourth,
and fifth feet are a fine grained, heavy clay, in which the movement of moisture
is very slowe Below this clay, the soil increases in sandiness, the ninth and
tenth feet being a quick sande The clay soils contract and crack in drying,and
it is likely these craocks extended through to the sandy subsoil and allowed the
water to reach the deep subsoil before the fine clay above was moistened.

At the end of the fifth day, the upper six feet contained 2,14 inches of ad-
ded wateres From the evaporation tests, there would be about 1«25 inches loss into
the air, indicating a percolation loss below six feet of 2.6]1 inches. Practically
all the 2,14 inches was in the upper two feet of soil.

Reins followed, causing further losses into the deep subsoil, but increasing
the moisture ontent of the surface very little, rather tending to hold it uniform.

Experiment No. 40

In Experiment No. 40, the moisture content of the surface foot before irriga-
tion was 2042 percent and of the upper six feet averaged 22.1 percent. Six inches
weas added in 3 by 12 inch furrows, spaced four feet, center %o center. Time of
application, one hour and forty minutese. During the first twenty-four hours, the
added water reached the fourth foot and spread uniformly between furrows, even on
the surfaces It moved steadlly downward and at the end of the fifth day, there
was still 4.5 inches of the added water in the upper six feet of soil. Experi-
mental tests indicate that of the balance 1.0 inch was lnst in the air and 0.50
inch passed boclow the six foot level,

Twenty-nine days after irrigation and immediately following a rain of l.64
inches, there was 4460 inches added water in the upper six feet of soil.

Experiment No. 41

The application in Expefiment Wos 41 was five inches, the 3 by 12 inch fur-
rows being spaced six feet, center to center. Time of application, fourteen hours
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and forty minutese Before irrigation, the moisture percentage in the surface foot
of soil was 2743 and in the upper six feet averaged 263 percents. The experiment
wes cenducted from January 31 to larch 3. During the first twenty-four hours, the
distribution to a depth of from four to six feet became quite uniform between fur-
rowse. Later the movement continued downward and at the end of the fifth day, the
moisture percentages show 2.14 inches of the added water still in the upper six
feet of soil, tho larger portion being in the first and second feet. Allowing one
and one-quarter inch lost by evaporation, l.61 inches was lost below a six foot
depthe

Bxperiment Noe. 42

In Experiment Noe 42, two inches of water was applied by floodings Time of
epplication, one hour. Before irrigation, there was in the surface foot an average
of 25.2 percent moisture, and in the upper six feet, 24¢9 percent. A4t the end of
the first day, the water moved into the second foot, but at no time penetrated
beyond the fifth foot, very little reaching that depth. At the end of the fifth
day, there was 1le60 inches of irrigation water in the upper six feet, the balance
heving escaped by evaporation. The greater part of the retained water remained
in the upper two feet of soil. After twenty days, there was a little less moisture
in the soil than before irrigation.

Exreriment No. 43

In Experiment Noe 43, four inches was applied by flooding to a soil containing
2648 percent moisture in the surface foot and an average of 25.1 percent in the
uprer six feet. The time of application, cne hour and thirty minutes on February
l4the The moisture moved into the fourth foot, the limit of penetration. No
cultivation was given, and on the heavy soil rapid capillarity was induced. A%
the end of five days, only 0.85 inch of the four inches applied remained in the
soil, the balance having escaped into the air,

Experiment Noe. 44

In Experiment No. 44, six inches depth of water was applied by flooding, .the
percentage of moisture in the surface foot before irrigation being 22.7, and in the
upper six feet an average of 23.6 percente An hour and fifteen minutes was taken
in the application. In three days, the moisture had reached the third foot and in
six days, the fifth foot, the limit of movement. 4t that time there remained of
the added water 206 inches, the balance having escaped by cvaporation, and perhaps
a portion by lateral movement to dryer soil about the experimental plat. The three
susceeding experiments indicate a lateral movement of six to eight fect, which no

‘doubt accounts for a portion of the loss by moisture in the experiments conducted

in this type of soils. Fowever, the use of the furrows outside the test plat large-
ly overcome this effect, reducing the loss to a minimume 1In a field, this would be
overcome by universal application, on which would tend to increase the quantity
retained by the soile

Experiment Nns 45

In Experiment Noe 45, six inches of water was applied in three by twelve inch
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furrows, spaced two feet, center to center. Time nf application, eights heurs and
fifteen minutess The especial purpose of this and other experiments conducted
similarly being to learn the extent of the lateral movement of moisture in soils.
When the irrigation water was applied, the moisture percentage in the surface foot
of soil was 1949 and the average in the upper six feet, 2C+4.

During the first twenty=-four hours, the moisture reached the third and fourth
feet vertically and moved laterally in either direction to the limit of the sam-
pling, eight feet, inoreasing the moisture in the surface foot about five percent
end in the second foot depth, five to seven percent. The form of the wetted area
wes that of a shallow basin having the greatest depth under the point of appli-
cation and extending outward and upward until the surface was reached. It is
evident that the close grained soil at two and three feet depths checked the
vertical and increased the lateral movement.

Experiment No. 46-

In Experiment Noe 46, four inches of water was applied in three furrows,
spaced two feet, center to center, and samples were taken for a distance of eight
feet outside the outer furrows. The experiment was conducted during lMarch and
Aprilo

Before water was applied, the surface foot contained 20.2 percent of moisture
and the upper six feet an average of 22.1 percent.

During the first twenty-four hours following irrigation, moisture moved later-
ally in one direction at least eight feet, the percentages in the surface foot
ranging from 32.0 under the furrows to 230 at eight feet. In the opposite direo-
tion, the movement was limited to six feet, this notwithstanding the fact that the
moisture contained by the soil before irrigation was the same on either side. The
dovnward movement during the first two days was about two feet and finally reached
e depth of five feets From the point of application laterally, the depth affected
gradually decreased, the surface being reached at six and eight feet.

Lxperiment Nos 47

In Experiment Noe 47, two inches was applied in three furrows, spaced two
feet, oenter to center. Time of application, twenty minutes. Before irrigation,
the surface foot contained 22.C percent moisture, and the six feet and average of
2200 percents On the day water was applied, there was 0.10 rain; on the seoond
day after, Oe2l inoh; and on the third day after, 0.48 inch, or a total of 0,79
incho

During the first twenty-four hours, the water had moved laterally six and
seven feet in opposite directions from the point of application. It did not move
%o cxceed one foot laterally after the first day, the percentages under the furrows
being about 33.0 or an increase of ten percent, and at the limit of movement from
two percent %o no increase. The vertical movement under the furrows was about
three feet, most of the water remaining in the upper two feet of soil.

Bxperiments 45, 46, and 47 indicate that there is in this soil quite a free
lateral movement near the surfacee That the extent of later movement is appreciab-
ly influenced by quantity applied, as well as time of application, the horizontal
moverent inoreasing with the increase of these factors. That for shallow reoting
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plants irrigated under normal conditions as much as four acre-inches applied will
be largely retained in the upper three feet of soil to be used by a crop. This may
be applied in furrows spaned as far as eight feet and give a fairly uniform dis=-
tribution on the surfacee’

Laredo Silt Loam

Experiment Nos 48

Experiment Noe 48 is the first conducted in Laredo silt loam type of soils In
thls, two inches of water was applied in 3 by 12 inch furrows, spaced two feet,
center to center. Before irrigation, the surface foot contained 26.0 percent mois-
ture and the six surface feet an average of 22.4 percent. The time of appliocation,
twenty minutese Water disappeared in the furrows in fifty-eight minutes after the
aprlication begane During the first twenty-four hours, water moved into the third

foot and did not penetrate farther,

At the end of the fifth day, there was 1.05 inches of the added water in the
upper three feet of soil, the balance having escaped into the aire. It is possible
that a small quantity moved laterally into adjoining soil, but if any, it must have
osocurred in the surface foot and the quantity wvery small.

Experiment lio. 49

In Lxperiment Noe. 49, two inches of water was applied in 3 by 12 inch furrows,
spaced four feet, center %to center. Time of application, fifty-seven minutes. Be-
fore irrigation, the surface foot contained 24.9 percent of moisture and the six
upper feet an average of 20.1 percent.

During the first twenty=-four hours, moisture moved into the fourth foote 4t
the end of the fourth day, the upper six feet contained 1.50 inches of the added
moistures The sampling showed the ninth and tenth feet to be saturated, and at
this time, there appeared to be an upward movement of this water to the fifth and
sizth feet« During the fifth day, a rain occurred, increasing the moisture to a
depth of four feet at least. 4t the end of ten days, there was about one inch more
moisture in the upper six feet of soil than before water was applied.

kxperiment Woe 5C

In Experiment No. 50, two inches of water was applied in 3 by 12 inch furrows,
spased six feet, center to center. Time of application, one hour and eighteen
minutess Befnre irrigation, tho surface foot contained 24.9 percent of moisture,
the average of six feet depth, 2le.1 perocent. At the end of the first day, water
had reached the third feot, and did not move farther vertically. At the end of
five days, there was 1.80 inches of the added water in six feet depth of soil.

The balance escaped into the air. At the end of ten days, the percentages indicate
only one third inch water retained, the balance having evaporated.

Experiment No. 51

In the 5lst experiment, four inches was added in 3 by 12 inch furrows, spaced
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two feet, center to center. Time of applicaticn, thirty-four minutes. Before
irrigation, the surface foot contained 13.3 percent moisture, and the six feet an
average of 1840 percents The water moved downward the first day into the third
foot and there does not appear to have been more vertical movemente st the end of
the fifth day, there was 2.65 inches more water in the upper four feet than befnre
irrigations There appears to have been an upward movement from the saturated sub-
soil to the fourth, fifth, and sixth feet. This may have been induced by the
holes produced in samplinge

Lxperiment No., 52

In the 52nd experiment, four inches of water was added in furrows spaced feour
feet, center %o center. Time of application, one hour and twelve minutes. Before
irrigation, the surface soil contained 23.2 percent moisture and to six feet depth
an average of 21.5 percente In twenty=four hours, the moisture reached the threse
foot level and continued downward anc laterally spreading quite uniformly through~
out the upper five feet of scile. At the end nf five days, there was still retained
of the added water 2.1 inches. The experiment was conducted during a hot, dry
Augast, inducing heavy evaporation. Little moisture moved below six feet deptl.

Zxveriment Nne 53

In the 53rd experiment, four inches was applied in furrows spaced six feet,
center t» centere Time of application, eight hours and twenty-six minutes. Before
water was applied, the surface soil oontained 16.2 percent moisture, and the upper
six feet an average »f 20¢4 percente. The moisture movement was quite irregular
in this experiment. The first day, the vertical rovement was quite universal to a
depth of three feet, but beyond that depth there were pockets and dry areas, the
extreme vertiocal movement for the first twenty=-four hours being about seven feet.
In the sucoeeding four days or after the first day, there was little movement and
at the end of the fifth day, 3.3 inches of the added water still remained in the
surface soil, the balance having been lost into the air.

szxperiment Noe. 54

While applying the water in bixperiment No. 54, it began raining, 0.33 inch
falling, meking the application 6¢C5 inches, instead of 6,00, and producing a
combination of furrow and flooding irrigation. Time of application, two hours and
fifty minutess 3Before irrigation began, the surface soil contained 17.7 percent
moisture and the upper six feet an average of 2le4 percent: In twenty-four hours,
water had reached the fifth foot, and on the fourth day, the seventh foot, the
vertical 1limit of movements On the fifth day, the average percentages varied with
depths as follows: 2845, 2645, 24.4, 21.7, 23.3, and 23.4, and there was 2.75
inches of the irrigation water still retained in the six upper feet of soil. 4p-
proximately two inohes was lost into the air and one and one=quarter insh by
peraciations

Experiment Noe 55

Six inches of water was added in Experiment N»e 55, in furrows spaced four
feet, center to center. Time of application, three hours and fifty-five minutes.
Before irrigstion, there was 129 percent of molsture in the surface foot and an
average of 178 peroent in the upper six feete
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The first day, the meisture penetrated the fourth font when the general move-
ment appears to have oceased, the only further change being an equali¥zation of
percentages te eight feet depthe

On the fifth day, there was 5450 inshes more water in the upper six feet of
soil than before water was appliede This quantity had been increased, however, by
two light showers on two successive days. This quantity, with one-half inch addi-
tional was lest into the air, as very little passed into the deeper subsoil,

Experiment Noe 56

In Experiment No. 656, six inches was applied in furrows spaced six feet apart.
center to ocenters Time of application, four hours and forty-eight minutes. 3Before
irrigation, the surface soil contained 25.3 percent of moisture and the upper six
feet an average of 2l.4 percent.

The vertical movement was not very uniform, but moved in pockets, the extrems
penetration during the first day being absut six and one-half feet. it the end of
the fourth day, there was 3,95 inches of added water still in the upper six feet
of soil, an inch and one=fourth evaporated and three-fourths inch moved below the
six foot 1evél. Twenty=-four hours later, the moisture percentages show only 2.15
inches in the soil, indicating two inches evaporation and 1l.85 inches percolation.

ixperiment Noe 57

In Experiment Hoe. 57, two inches of water was applied by flooding, the time
of application being sixteen minutess Befeore irrigation, the surface foot con-
tained 27.8 percent moisture, and the upper six feet of snil an average of 21.6
percente During the first day, the irrigation water scarcely reached the second
fcot, and after four days, ceased movement at the third feoot. 4t the end of five
days, the upper three feet had lost into the air all the added water, also the
moisture from a light rain occurring on the fifth day.

Experiment Noe 58

In Experiment Noe 58, four inches of water was applled by floodinge Time
required, thirty-eight minutes.

Before irrigation, the surface foot contained 17.8 percent moisture and the
upper six feet 2243 percente During the first day, the water entered the upper
two feet of soil and after four days ceased movement, having penetrated about
half way through the taird foote

At the end of four days, there was 2.6 inches more water in the upper three
feet of snil than it contained before irrigation, the balance plus 0469 inch rain
having escaped by evaporation. it the end of nine days, there was 1.80 inches of
added water in the upper three feet, a total of 2.90 inches having evaporated.

Experiment oe 59

Ir BExperiment Noe. 59, six inches was added by floodings. Time required,forty-
one minutese Before irrigation, the surface contained 22.2 percent moisture, and
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the upper six feet an average of 21.1 percents The vertical movement over the

plot was somewhat irregular. Over a portion, the water applied reached the second
end third feet; in other parts, the increase reached the seventh and eighth feet.
At the end of five days, over a portien ef the plat the vertical movement oeased

in the sixth foot; at other points, it extended to nine or ten feete At that time,
there was 3485 inches more water in the upper six feet than before irrigation. The
evaporation experiments indicate a loss of 1le75 to 2.0C inches, leaving a small
loss by gravity below six feet.

Experiments 60, €61, and 62 were conducted to learn the extent of lateral move-
rent of moisture in this soils The water was applied to each in three, 3 by 12
inch furrowse

Experimernt Nos 60

In Experiment No. 80, two inches of water was applied, the time of applicatioun.
twenty-six minutes. The ditches of this plat were made a few days before beginning
the experiment, and a shower ocourred, increasing the moisture in the soil imme~
diately below the furrows. The average percentage under the furrows was 22,0 per-
cent, and that elsewhere l4e2. The variation disappears in the fourth foot.

In five days, the moisture underneath the furrows had reached six feet depth.
The variation in sampling does not clearly define the limit of lateral movement,
but in twenty-four hours, it had reached on the surface the limit of sampling, or
eight feet, though there appears to have been intermediate areas in which there
was little, if any, increase in moisture.

Experiment No. 61

In Experiment Nos 61, four inohes was applied, the moisture percentage in the
surface foot being 19.9« In twenty-four hours, the water had reached the fourth
foot and had spread laterally six to eight feet, the increase in moisture not being
more than two percent beyond four feet. The gravity movement continued into the
seventh foot, but the lateral movement after the first day was small.

Experiment Neoe 62

Six inches of water was applied in Lxperiment No. 62, the time required, one
hour and forty-seven minutes. 3efore irrigation, the surface foot of soil con-
tained 24.4 percent moisture, and the upper six feet 2043 percent.

Weater was carried by gravity into the seventh foot. Laterally, the movement
s the surfase reached from four to six feet, at the limit the increase in moisture
being from two to three percent. The lateral movement gradually contracted to
width of application at depth.

These experiments indicate that for shallow ronting plants, well established
in this type of soil, water may be aprlied with good effect in furrows spaced as
far as six or eight feete This does not include seed beds or the irrigation cf
plants like lettuce and onions, to which the moisture is best and most economically
applied in small quantities as close as practically possible to the plants withcut
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coming in contact with theme To truck crops growing in this type of soil, from
one to two and one-half inches may be economically applied, the quantity depending
uponn the amount of meisture already in the soil and the stage of the plants To
field orops, from one tn three and one=half inches may be efficiently applied,

the larger quantity being necessary in the event of a very dry soil or at the
period of heavy fruiting during very warm, windy weather. The soil should contain
the meximum percentegs of moisture for that plant during the period of heading,
fruiting, or grain production.

Table 1 is & resume of that which gres before. In it is shown the type of
seil, the experiment number, quantity of water applied in irrigation, the rain-
fall ocourring during the progress of the experiment, method and -time of appli-
cation, the percentage of moisture in the snil before irrigation, the quantity
retained for five days, and the approximate losses by evaporation and gravity.
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Laredo Loam Soil - Mercedes, Texas

Distribution of Moisture in Soil
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