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ABSTRACT

An experiment to test the hypothesis that terminal 
infiltration rates for a White House sandy loam soil varied 
with the season of the year was undertaken at the Page- 
Trowbridge Experimental Ranch in southern Arizona, In
filtration rates were estimated during winter, early spring, 
and early summer of 1974. Simulated rainfall was applied 
to plots one-thousandth of an acre in size by using the 
Rotadisk Rainulator developed at The University of Arizona. 
Antecedent soil moisture and soil bulk density were measured 
and vegetation growth stage recorded at the time of each 
infiltration run. Cover measurements were made at the last 
infiltration run for all plots.

Non-significant differences were found in the 
terminal infiltration rates as influenced by season of the 
year, even though there was a consistent decrease of ante
cedent soil moisture from January to March and to June.
The surface cover for the study plots averaged 89%.
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INTRODUCTION

Most of southern Arizona has low precipitation and 
high evapotranspiration potentials. This phenomenon repre
sents a harsh condition for the growth of native grasses 
and other forage plants which constitute the raw material 
for the range livestock industry in these areas. The 
maximum retention of precipitation in the soil is one of the 
primary concerns of rangeland watershed management. Con
sequently, the determination of factors which affect the 
rate of water intake into the soil are important and should 
be determined before any range management practice is 
started to augment the water utilization by native flora. 
Water management and conservation planning on rangelands 
must be based on information on the rates^ at which differ
ent soils take in water under different conditions.

As the various factors which affect the infiltration 
rate for a given soil are not constant throughout the year, 
it is commonly thought that the infiltration rate might vary 
accordingly. The time of the year with the minimum infil
tration rate may be the most hazardous for soil erosion and 
flash floods; moreover, only a small portion of the

1. The infiltration rate of a soil is defined as 
the maximum rate at which a soil, in a given condition at a 
given time, can absorb rain (Richards, 1952) .
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precipitation falling at this time will be available for 
utilization by range forage species. Most of the rainfall 
will be lost as surface runoff and evapotranspiration.

The study described in this paper was designed to 
experimentally test for seasonal changes in the terminal 
infiltration rate of a Whitehouse sandy loam soil in 
southern Arizona. The idea for this research project 
developed from the results obtained in a previous study at 
the Page-Trowbridge Experimental Ranch in late 1969 and 
early 1970 by Cluff et al. (1971, 1972).

The objectives were:
1. Determine if there is a significant difference in 

the terminal infiltration rate associated with 
season of the year.

2. Explain how season of year, antecedent soil 
moisture, soil bulk density, vegetation cover and 
density, and their interactions could affect the 
infiltration rate.



LITERATURE REVIEW

Factors Affecting Infiltration Rates 

Season of Year
Beutner, Gaebe, and Horton (1940) obtained lower 

infiltration capacities during the winter than in the 
summer in a study on Arizona arid soils. They attributed 
this seasonal change to temperature and biological activi
ties within the soil. A similar situation was reported by 
Borst and Musgrave (1941) and Borst, McCall, and Bell (1945). 
They pointed out a tendency for infiltration rates to be low 
during the winter-early spring period, and higher during the 
late spring and mid-summer period.

Bertoni, Larson, and Shrader (1958) determined that 
final (terminal) infiltration values seemed to increase 
gradually from March to mid-June, to increase sharply until 
late July, and to decrease until mid-October. They con
cluded that these variations were due to: (1) increased
vegetal cover during the summer which protected the soil 
surface from sealing, (2) low surface soil moisture and

1. Infiltration capacity and terminal infiltration 
rate are used as synonymous when we define them as the 
maximum rate at which a soil can absorb water after 
maintaining relatively stable conditions for at least 20 
minutes (Richards, 1952).
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consequent deep soil cracking in the spring, and (3) differ
ences in soil and water temperatures.

Horner and Lloyd (1940) , in an eighteen-month study, 
concluded that although infiltration capacities during the 
summer could be much higher than in the spring, they may 
differ materially from year to year depending on the 
frequency and sequence of storm occurrence.

Musgrave (1955) regarded season of the year as one 
of the five major factors affecting water intake by the 
soil. Cluff et al. (1971, 1972) found a drastic drop in 
terminal infiltration rate, from 1.78 to 0.32 inches per 
hour, between February and May on a Whitehouse soil in 
southern Arizona. They suggested that the high infiltration 
rate during February was due to the freezing and thawing of 
the soil, and the low spring rates were caused by wetting 
of the B horizon or to an unknown chemical reaction caused
by the water used in the rain simulator.

>

Wisler and Brater (1959) also recognized that the 
various factors affecting infiltration capacity were not 
constant throughout the year. They suggested that changes 
in soil macrostructure resulting from animal boring, from 
the decay of vegetal roots, from the conditions of vegetal 
cover, from cultivation, and from temperature affected 
infiltration capacity seasonally.

Satterlund (1972), agreeing that seasonal variations 
occur in most soils, listed the addition and decomposition



of organic matter, the growth of plants, activities of soil 
animals, and changes in climate as the main causes of this 
phenomenon.

Seasonal- differences in the infiltration capacity 
attributed to loosening and heaving of the soil surface by 
frost action in winter followed by compaction of the soil 
surface in the spring and summer by raindrop impact was 
reported in western Colorado (Schumm and Lusby, 1963).

Other factors such as addition and decomposition of 
organic matter, quantity of living plant material and 
associated litter, growth of plants, condition of vegetal 
cover, animal borings, and soil moisture are regarded as 
some of the most important factors affecting seasonal 
changes in the infiltration rates (Williams, 1970; Lassen, 
Lull, and Frank, 1952; Lewis and Powers, 1939; Branson, 
Gifford, and Owen, 1972).

Antecedent Soil Moisture
Smith (1949) studied the pedologic relations of 

infiltration and observed that the initial soil moisture 
had a great influence on infiltration rates. He concluded 
that infiltration rates varied inversely with soil moisture 
content. Tisdall (1951) investigated the relation of 
antecedent soil moisture to infiltration rates. His con
clusion was that the lower the initial soil moisture, the 
higher the infiltration rate. Reinhart and Taylor (1954)

5



6
observed an increase in the storage capacity of soil with a 
decrease in the initial soil moisture. They also found that 
the time required to reach equilibrium was longer with low 
initial soil moisture. Significant differences in infiltra
tion rates for dry and wet soils were found by Beutner et 
al. (1940), Dortignac and Love (1961), and Duley and Kelly 
(1939).

Wisler and Brater (1959) , considering the fact that 
soil moisture was usually high in winter and spring and low 
in summer and fall, attributed the typical seasonal varia
tion in infiltration to this phenomenon.

Satterlund (1972) mentioned four ways in which soil 
moisture content affects the infiltration capacity: (1)
the degree to which the driving and resisting forces act,
(2) the amount of space into which water may move, (3) the 
shrinking and swelling of soil colloids, and (4) the manner 
in which soil responds to land uses.

Duley (1939) concluded that the infiltration rate 
was influenced more by the condition of the soil surface 
than by the moisture level of the soil. He postulated that 
the formation of a thin, compacted surface layer seemed to 
be the result of severe structural disturbance due in part 
to the beating effects of raindrops and to a mixing action 
as water flowed over the surface and the fine particles were 
fitted around the larger ones to form a relatively non- 
pervious seal.
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Philip (1957a) discussed the influence of texture 

and initial moisture content on infiltration. He pointed 
out that profiles in fine-textured and moist soils tend to 
have gradual moisture gradients; for sandy and dry soils, 
the diffusion profiles tend to have steep moisture gradients. 
In another paper on the theory of infiltration, Philip 
(1957b) showed that as time increased, the influence of 
initial soil moisture on the infiltration rate decreased and 
finally became negligible. He concluded that the physical 
explanation of the effects of initial moisture content on 
short-time infiltration must be looked for in the dif- 
fusivity function. Finally, in discussing the effect of 
initial moisture content on the physics of one-dimensional 
infiltration, Philip (1969) stated that by increasing the 
initial soil moisture the infiltration rate is decreased for 
a short time, but the effect decreases as the time in
creases, and there is no influence on the final infiltra
tion rate.

Methods of Measuring Infiltration Rates 
Parr and Bertrand (1960) published a comprehensive 

review of the infiltration process. They separated the 
existing instruments for determining soil infiltration 
rates into three groups;

1. Instruments in which infiltration is deter
mined as the difference between water applied 
and runoff;
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Instruments which impound water in a confined 
area, thus maintaining a head of water;

3. Instruments which allow the determination of 
infiltration from rainfall data (p. 312).
Within the first group are included all the 

sprinkling type instruments which produce artificial rain
fall and for which water is applied by either spray nozzles 
or by drip screens and screen towers.

An excellent comparative study on the relative 
reliability of four infiltrometers was conducted by Wilm 
(1941). He concluded that rainfall intensity appeared to 
exert the greatest influence upon infiltration regardless of 
the instrument used. He also evaluated, in the laboratory, 
the application and measurement of artificial rainfall on 
types FA and F instruments (Wilm, 1943).

Morin, Cluff, and Powers (1970) developed and tested 
a new infiltrometer called the Rotadisk Rainulator. This 
field rainfall simulator was based on an earlier laboratory 
model in Israel by Morin, Goldberg, and Seginer (1967). This 
This type of simulator gives more realistic infiltration 
data as compared with other infiltrometer types. It uses a 
large nozzle which gives realistic drop sizes but high 
intensity. A drop size distribution and energy comparable 
to natural rainfall is btained by using this large 
capacity, full-cone spray nozzle. By means of a slotted 
rotating disk, the intensity is reduced to realistic rates



of precipitation. The main drawback of this infiltrometer 
is the wide variation of rainfall intensity over the plot.

The first rainfall simulators utilizing a drip tower 
and drip screen were developed in the 1940's. Ellison and 
Pomerene (1944) reported on one such apparatus. They could 
not simulate natural rainfall characteristics. Ellison and 
Slater (1945), Barnes and Costel (1957), Adams, Kirkham, 
and Nielsen (1957) reported similar results.

In the group of instruments which impound water in 
a confined area are included the cylinder infiltrometers. 
Single-ring, double-ring, or multiple-ring devices have been 
used for this purpose (Parr and Bertrand, 1960). Their 
greatest drawback is that the placement in the soil causes 
a disturbance of the natural structural conditions of the 
soil. Also, when a constant head of water is applied, the 
problem supposedly arises of entrapped air inside the soil 
column. This creates an internal air cushion which results 
in an impeded downward flow movement (Free and Palmer,
1940; Christiansen, 1944; Zimmerman, 1936).

In the group of instruments for determining infil
tration from precipitation data, the watershed hydrograph 
methods have been used widely (Horton, 1937; Zingg, 1943; 
Sharp, Holtan, and Musgrave, 1949; Bertoni et al., 1958). 
Sharp and Holtan (1940) delineated a graphical method to 
analyze hydrographs of control plots and small homogeneous 
watersheds. Andrews (1950) reviewed the theory of the

9
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infiltration method of estimating runoff that would result 
from a given storm period on a given watershed. He con
cluded that: (1) only surface runoff can be estimated from
infiltration data, (2) an infiltration curve can represent 
only the main areas of complex soil-types and vegetal cover- 
types, and (3) the runoff from a watershed must be regarded 
as the summation of the volume of runoff from individual 
complexes that compose the watershed.

The Rotadisk Rainulator was selected for the present 
study because, as indicated earlier, it has proven to give 
more realistic infiltration data as compared with other 
infiltrometer types (Morin et al., 1970).



DESCRIPTION OF STUDY AREA

The study was conducted on the Page-Trowbridge 
Experimental Ranch in Pinal County, Arizona, 18 miles north 
of Tucson, Arizona. The site is located in the NE 1/4 of 
SW 1/4, Section 27, Township 9, Range 14E of the Gila and 
Salt River Base and Meridian, at an approximate elevation 
of 3680 ft. Plots treated by Cluff et al. (1972) were not 
used because a range fire destroyed them before the begin
ning of this study. New plots were selected on an unburned 
area adjacent to the old ones.

Climate
No long-term rainfall and temperature records were 

available on this Ranch. The closest meteorological 
station, Willow Springs Ranch, located 8 miles north of 
Page-Trowbridge Experimental Ranch (based on 11 years of 
data) shows an average annual rainfall of 15.40 inches. 
Figure 1 shows the monthly rainfall pattern from July, 1971, 
to May, 1974, as recorded at the Page-Trowbridge Ranch near 
the study site. Total annual rainfall for 1972 and 1973 
was 13.4 and 10.9 inches, respectively. During the period 
of study (January, 1974, to June, 1974) a total rainfall of 
3.28 inches was recorded. Average monthly maximum tempera
tures were 58 F in January and increased to 85 F in May.

11
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1971 1972 1973 1974

Fig. 1. Monthly precipitation from July, 1971 to May, 1974 at Page-Trowbridge 
Experimental Ranch.
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The average minimum temperatures for this period were 37 and 
36 F in January and February and increased to 55 F in May.

Soils
The soil of the study plots is Whitehouse sandy 

loam, classified as the ustollic, haplargid of fine, mixed, 
thermic family. This soil series is developed mainly on 
alluvial fans between 2100 and 5200 ft. (Cluff et al.,
1972). According to Bahe (1970), this soil has an unusually 
deep, permeable A horizon overlaying a very deep, slowly 
permeable, heavy textured, prismatic B horizon.

The A horizon at the study site had an average depth 
of 10 inches. The texture of the surface horizon is sand 
loam (68% sand, 23% silt, and 9% clay). The surface soil 
has a pH of 5.7, soluble salt content in saturation extract 
of 640 ppm, and sodium content of 170 ppm. A soil sample 
was collected in the early summer of 1974 from an area about 
10 ft. east of the Cluff et al. (1972) plots which had been 
burned. The surface soil had a pH of 5.1, soluble salt 
content in saturation extract of 880 ppm, and sodium content 
of 280 ppm.

Vegetation
The study area is located in a desert grassland type 

of vegetation (Fig. 2). The dominant perennial grass is 
Lehmann lovegrass (Eragrostis lehmanniana). It is commonly
associated with six-weeks fescue (Festuca octoflora),
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Fig. 2. General view of the study area —  At the center is 
the Rotadisk Rainulator with the water storage 
tank (center left) and the power source (center 
right).
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squirreltail grass (Sitanion hystrix), red threeawn 
(Aristida longiseta), and cane beardgrass (Andropogon 
barbinodis). Other vegetation includes mesquites (Prosopis 
juliflora), barrel cactus (Ferrocactus wislizeni), prickly 
pear (Opuntia sp.), jumping cholla (Opuntia sp.), burroweed 
(Aplopappus tenuisectus), filaree (Erodium cicutarium), and 
some miscellaneous species. Indian wheat (Plantago 
purshii) became very conspicuous in early spring (Fig. 3).



Fig. 3. Growth of the vegetation after the first rain
application (1.6 inches/hr) —  Most of the perennial 
grasses remained dormant. The green forb which 
started flowering is Indian wheat (Plantago 
purshii). March, 1974.



METHODS

Runoff Plots
Runoff plots one-thousandth of an acre in size were 

used for this study. Nearly uniform plots were chosen in 
the study area and staked,- During infiltration runs, each 
plot was bordered by a galvanized steel frame buried to a 
depth of 4 inches (Fig. 4).

The runoff water was collected in the V-shaped steel 
trough from where it was either pumped to a distilling tank 
for recording or measured by collecting runoff through an 
outlet situated at the front of the trough.

Treatments
The treatments were to apply simulated rainfall to 

each of three plots at three different dates: January,
March, and June, 1974. A fourth plot was also tested for 
infiltration in March and June. Infiltration rates at the 
three different dates were determined by using the Rotadisk 
Rainulator (Morin et al., 1970) (Fig. 5). A 15° disk and a 
pressure gage setting of 7.5 psi. were used which on the 
average produces a 1.75 inches/hr rainfall intensity.
Actual field rainfall intensities were determined by 
covering plots as shown in Fig. 6 and determining the 100% 
runoff rate as rainfall intensity.

17
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Fig. 4. Runoff plot frame utilized for infiltration study.



Fig. 5. Rotadisk Rainulator set over one of the runoff 
plots —  The height of the disk to the soil 
surface was 82 inches.
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Fig. 6. Calibration of the Rainulator with a waterproof 
canvas covering the plot.
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The runoff for each plot was recorded on a chart 

from which the terminal infiltration was easily determined 
in the field be subtracting the terminal runoff rate from 
the intensity of the rainfall applied by the Rotadisk 
Rainulator. At the end of each infiltrometer trial (one 
hour), runoff was collected in a graduated cylinder for 
specified times (1 to 3 minutes) to check the recorded 
values (Fig. 7).

Experimental Design
The experimental design for this experiment was a 

completely randomized design, with three replications and 
three treatments (seasons).

The analysis of variance form for this study is 
given in Table 1 (Snedecor and Cochran, 1957).

Rotadisk Rainulator Rain Intensity 
Distribution Calibration

The rain intensity distribution pattern of the 
rainulator was determined at the beginning of the experi
ment and again prior to the third run after repairs to the 
canvas cover were made. Artificial rain was applied at a 
pressure of 7.5 psi. through a disk slot If 15° to a series 
of cans arranged in a grid fashion 9 inches apart. The time 
of application was of 30 minutes in both tests. The volume 
of water collected in each can was expressed as inches per 
hour to show the distribution of intensity, so rainulator
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Fig. 7. Runoff collection in a plastic bucket —  When the
recorder is not used or as a check on the recorder, 
this is the alternative manual method to determine 
the runoff rate.
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Table 1. Format for 

effect on
ANOVA used to determine 
infiltration rate

the seasonal

Source of variation df
Expected mean 

squares

Season 2 2 2 °2 + 3 Kg
Error 6 a2

Rep x Season (4)
Rep (2)

Total 8

could be positioned over each plot to obtain minimum 
variation.

Cover
The vegetation analysis was carried out by using 

ten-point-frame method of sampling vegetation (American 
Society of Range Management and The Agricultural Board,
1962). A total of 200 point samples for each plot were 
recorded on June 21, 1974.

Antecedent Soil Moisture 
Prior to each infiltrometer run, soil moisture 

samples were taken adjacent to each plot by using the soil 
bulk density sampler described by Zwolinski and Rowe (1966). 
These samples were taken from the field into the laboratory 
and weighed. After drying at 105 C for 24 hr, the samples
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were weighed again. Soil bulk density was determined by the 
method described by Fox and Page-Hanify (1959) and Hewlett 
and Nutter (1969).

Slope
The slope of each plot was recorded as the total 

drop in elevation in inches over the 52-inch length of the 
plot and expressed as a percentage.

Soil Texture, Depth, and Soluble 
Salt Content

Depth of the s rface horizon was measured and 
samples were taken for particle size and soluble salt 
content analysis.



RESULTS AND DISCUSSION

Rotadisk Rainulator Rain Intensity 
Distribution

Two calibration runs were undertaken, in January and 
June, to determine the distribution of rain intensity under 
the rainulator. These results are shown in Figs. 8 and 9.
In January an overall mean rainfall of 1.49 inches/hr was 
obtained from intensities of 0.534 to 2.624 inches/hr. In 
June rainfall varied from 1.12 to 3.35 inches/hr with an 
overall mean of 1.44 inches/hr. The better distribution 
pattern of the Rotadisk Rainulator was obtained in June.

Seasonal Infiltration Rates
The terminal infiltration values obtained from each 

plot at each time of the rain application were tested 
statistically to determine the effect of the time of rain 
application on seasonal terminal infiltration rates.
Although there was a slight increase in the terminal in
filtration rate from January to June (Table 2) these differ
ences were not significant at the 5 level (Table 3). The 
coefficient of variation for these data was 13.6%.

An additional plot was used at the second and third 
infiltration runs (March and June) to check on accumulative 
rain simulator effects which might have occurred on the 
three plots previously treated in January. These data are

25



R
IG

H
T

26

FRONT

0.58

1.70

1.22— —  2.14 -

2.511.41— 2.62

1.26

1 . 26— 1.55—1.22—

1.31—

1.46 1.41 —

BACK
SIMULATOR FRAME

Fig. 8. Rain intensity distribution of the Rotadisk 
Rainulator in inches/hr, January, 1974 —  
Disk height, 83 inches and disk opening, 15°.
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Fig. 9. Rain intensity distribution of the Rotadisk
Rainulator in inches/hr, June, 1974 —  Disk height, 
82 inches and disk opening, 15*.
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Table 2. Mean rainfall intensities for the Rotadisk

Rainulator and terminal infiltration rates for a 
Whitehouse sandy loam soil at three seasons, 1974.

Date
Rainfall intensity 

inches/hr
Terminal infiltration rate 

inches/hr
Jan. 26-27 1.64 0.868
March 31 1.595 0.922
June 15-16 1.65 0.936

Mean 1.63 0.908

Table 3. Analysis of variance for the 
tion rates at three seasons, 
Experimental Ranch.

terminal infiltra- 
1974, Page-Trowbridge

Source df SS MS F

Season 2 0.0567 0.0283 1.59 NS
Error 6 0.1071 0.0178

Total 8 0.1638

C.V. = x 100

13.6%
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given in Table A.1 but were not included in the analysis of 
variance. This additional plot (Plot 4) showed the lowest 
terminal infiltration rate of all plots both in March and 
June, .55 and .66 inches/hr, respectively. This represented 
a 47.4 and 36.5% less rate than the values for the mean in
filtration rate found in the other plots. Plot 4 had a 
slightly higher annual grass and rock cover than the other 
plots (Table 4), and the differences in infiltration rate 
were assumed to be related to plot variation rather than to 
accumulative simulator effects to increase infiltration on 
the other plots from the January run.

Table 4. Cover on infiltration plots for a Desert Grassland 
site at Page-Trowbridge Experimental Ranch.,
June, 1974,

Plot
No.

Bare
Ground Litter3 Rocks

Peren
nial

Grasses
Annual
Forbs

Annual
Grasses

Total
Cover

1 9.0 69.5 0.5 20.0 — 1.0 91.0
2 12.5 63.5 0.5 23.0 — 0.5 87.5
3 13.5 70.5 1.0 15.0 —  — 86.5
4 10.0 65.0 4.0 14.5 — — 6.5 90.0

Mean 11.25 67.13 1.5 18.12 — 2.0 88.75

^Includes standing dead plant material.
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Cover

Table 4 shows the results from a sampling of the 
vegetation for aerial cover made in June. Vegetation was 
very uniform on all plots. Field observations made during 
January and March showed only small changes between these 
dates in vegetation cover. The small changes were due 
mainly to the growth and development of annual species. It 
was estimated for January that less than 3% of the aerial 
cover was made up of annual forbs and grasses. The dominant 
annual species were: filaree, six-weeks fescue, and daisy
(Erigeron sjd. ) . In March, a green stand of Indian wheat was 
very conspicuous on all the plots (Fig. 3). The estimated 
aerial cover of all the annual species in March was 8%. By 
June, most of the annual species were dead and the perennial 
■grasses, mainly Lehmann lovegrass,. showed some greening from 
water added to the plots. All the standing dead annual 
species were included as litter. The highest percentage of 
bare ground during the study was in January, when only very 
few minor weeds were growing. The mean overall cover was 
88.75% ranging from 86.5 to 91%.

Slope
The slope of the treated plots ranged from 2.7 to 

3.5% with a mean of 3.0%. Plot 4, the additional plot 
treated in March and June, had a slope of 1.9%. This minor 
variation in slope had little influence on terminal
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infiltration rates but could have contributed to the wide 
variation in the time required to produce initial runoff 
(Table A.1).

Antecedent Soil Moisture and 
Bulk Density

Soil moisture dropped drastically in the upper 2 
inches from January to June (Table 5) and also decreased 
but at a lesser degree at the 6- to 8- and 12- to 14-inch 
depths. However, there was no major influence of antecedent 
soil moisture on terminal infiltration rate. Terminal 
infiltration rates remained almost constant at the three 
different times of rain application. These findings are 
contrary to those reported by Smith (1949), Tisdall (1951), 
and Reinhart and Taylor (1954). Soil surface soil bulk 
density changed from 1.55 to 1.70.
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Table 5. Bulk density and soil moisture for samples 

collected adjacent to runoff plots prior to 
seasonal infiltration trials on a Whitehouse 
soil at Page-Trowbridge Experimental Ranch.

Date
Sample
No.

Dry bulk density
Water content by 

weight
Soil depth 
(inches)

Soil depth 
(inches)

0-2 6-8 12-14 0—2 / 6-8 - 12-14
—  fT / Q.9/ cm

1-26-74 la 1.43 1.68 1.51 7.04 8.37 18.79
2 1.60 1.67 1.47 10.34 6.66 18.72

Mean 1.55 1.67 1.48 9.24 7.23 18.72
3-31-74 1 1.76 1.86 1.68 1.41 5.77 15.012 1.66 1.92 1.66 2.02 5.54 12.99

Mean 1.69 1.90 1.62 1.87 5.60 13.50
6—16—7 4 1 1.70 1.62 1.54 0.69 1.50 11.36

Mean 1.70 1.62 1.54 0.69 1.50 11.36

aEach value comes from a three-sample average.



SUMMARY AND CONCLUSIONS

The large seasonal variation found by Cluff et al. 
(1971, 1972) on a Whitehouse sandy loam soil at Page- 
Trowbridge Ranch was not duplicated in this study. There 
were no significant differences in the terminal infiltration 
rates over seasons. Factors other than a seasonal effect 
evidently influenced Cluff et al. (1971, 1972) data.

Many factors could have caused the low terminal 
infiltration rates in late spring as observed by Cluff et al. 
One of these factors is the soil surface condition at each 
time of rain application. The breaking down of the natural 
soil structure by the impact of raindrops and the assorted 
action of the water flowing over the surface results in the 
formation of a compacted layer at the surface (Duley, 1939; 
Schumm and Lusby, 1963). This hypothesis becomes more 
convincing considering the differences between the two 
studies in application rates. The present study involved 
three Rainulator runs with an average intensity of 1.6 
inches/hr which resulted in a total rainfall of only 4.85 
inches on each plot. The Cluff et al. (1971, 1972) studies 
involved eight Rainulator runs with an average intensity of 
1.89 inches/hr for a total of 12.44 inches applied to each 
plot. Such an amount and frequency of rain application 
probably caused the sharp decrease of the terminal

33
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infiltration rate in late spring in the Cluff et al. (1971,
1972) studies. This is likely a surface sealing phenomenon 
from running the same plots many times or some other factor 
caused by repeated runs on the same plots.

Antecedent soil moisture dropped greatly from 
January to June, but there was only a small, nonsignificant 
increase in terminal infiltration rates in March and June 
compared to January.

Cover was similar on the main three plots and at 
all seasons; therefore, cover was not a variable factor in 
this study. The one extra plot run in March and June had 
low terminal infiltration rates compared to the three main 
plots. Total cover on this plot was similar to the other 
plots, but more of the cover was from rocks and annual 
grasses than for the other plots. The low terminal infil
tration rates for this plot were probably caused by factors 
associated with these cover components rather than by these 
components directly.
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Table A.1. Rainfall intensity, runoff, and infiltration rate data for seasonal 
infiltration rate study at Page-Trowbridge Ranch using the Rotadisk 
Rainulator.

Date
Ctreatment)

Plot 
. No,

Final runoff 
rates

Rainfall
intensity

Terminal
infiltration

Time to 
initial 
runoffChart Sampling Chart Sampling

-- inches/hr---- -- inches/hr---- -inches/hr— minutes
Jan. 26, 1974 1 00 .72 1.41 1.62 0.735 6
Jan. 27, 1974 2 — .72 1.65 1.63 0.92 —
Jan. 27, 1974 3 — .72 — 1.67 0.95 —  —

Mean .74 1.64 0.868 —

Mar. 31, 1974 1 .62 .64 1.58 —  — 0.95 4
Mar. 31, 1974 2 .46 .43 1.56 —  — 1.115 8.5
Mar. 31, 1974 3 .57 .53 1.62 —— 1.07 10.5
Mar. 31, 1974 ' 4a (1.06) (1.07) (1.62) (0.555) (12.5)

Mean .6775 .6675 1.595 0.9225 7.6
June 15, 1974 1 .73 .80 1.59 mm mmm 0.825 3.0
June 16, 1974 2 .38 .45 1.59 mmmm 1.175 9.0
June 16, 1974 3 .55 .59 1.65 — 1.08 23.5
June 17, 1974 4a (.97) (1.00) (1.65) —  — (0.665) (9.0)

Mean .6575 .71 1.62 0.9363 8.4

Plot 4 was run as a check on accumulative simulation effects which might 
occur on the main three plots and data are not included in means.
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