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I. INTRODUCTION

The importance of available soil water in plant growth cannot be
too strongly emphasized., Water is essential to all of the complex
chemical and physical processes in soil-plant relations and many fa-
tors determine the amount of soil moisture available to growing plants.
The complex dynamic relationship of soil moisture and its availability
to growing plants involves the physiology of the plant and soil physi-
cal properties including soil aeration, soil structure, and surface
evaporation,

One of the most important factors governing crop production in
Southwest Oklahoma is the availability of soil moisture to the growing
plants., Crop production in this area is usually limited by a deficiency
ofbavailable soil moisture during some period of each growing season,

The study herein reported was undertaken with the objective of
obtaining additional information on factors affecting availability of
s0il moisture in the production of Coastal Bermuda grass receiving var-

ious nitrogen treatments under irrigation.



II. REVIEW OF LITERATURE

Methods and procedures for the determination of soil moisture under
field conditions have received considerable study by soil scientists for
many years. Most workers (15, 25, 31)* consider the electrical resist-
ance method of determining scil moisture as being among the most prac-
tical methods now used in the field. However, Scofield (30) proposes
the tensiometric method as the most accurate method now in general use
to show the available soil moisture.

A method of determiring soil moisture continuously under field
conditions by means of electrical resistance was first investigated by
Whitney (3) in 1887. Whitney used alternating copper and zinc plates
buried in the soil as electrodes for measuring electrical conductivity
and resistance. He found this method not satisfactory because of polar-
ization in the system. Electrodes made of carbon were later used in
similar experiments (40) and proved more satisfactory than the zinc and
copper plates. It was found that the electrode units were more satis-
factory when permanently placed in porous materials allowing the move-
ment of soil moisture similar to that taking place in an undisturbed.
soil. Gypsum blecks (1, 9) were found to be satisfactory for this pur=
pose.,

Bouyoucos (8) found nylon moisture units more sensitive than the
gypsum moisture blocks under most soil conditions in Michigan.

Colman and Hendrix (12) found the fiber glass electrical soil

*Figures in parenthesis refer to "Literature Cited."



moisture unit to be more accurate and to have a wider range of sensi-
tivity than the gypsum blocks,

Korty and Kohnke (26) found that nylon moisture units did not give
accurate information on small changes in soil moisture in the lower
soil moisture range, but they did give good results indicating changes
in soil moisture at soil moisture ranges_above the moisture equivalent.
Tanner and Hanks (33) found unpredictable variation between different
gypsum moisture blocks at a given tension both on wetting and drying.
Weaver and Jamison (39) found the nylon and fiberglass electrical soil
moisture units to reproduce approximately the same resistance at recurs
ring tensions when the soil conditions were held constant but gave erratic
results in soils having high salt concentrations. Bouyoucos (6) suggest-
ed that the electric automatic irrigation system utilizing various soil
moisture units be employed only in greenhouses at the present time,

Bouyoucos and Mick (9) and Peel and Beale (27) agreed that mois~
ture equivalent and field capacity for all practical purposes has ap-
proximately the same moisture content in fine-textured soils, Veihmeyer
and Hendrickson (38) found that the moisture content of fine-textured
soil, two to three days after a rain or irrigation, was at field ca-
pacity. This was not true of sandy soils. Corey and Blake (13) found
the capacity of the soil moisture reservoir depends on the character-
istics of the seil and of the crops growing on them. Since field ca-
pacity cannot be determined exactly, it is necessary to determine soil
moisture equivalent percentage to obtain a close approximation of field
capacity. The moisture equivalent of a soil (4) is obtained by subject-
ing a sample of saturated soil to a centrifugal force of 1000 times

gravity.



The amount o¢f moisture that the soil contains when a growing plant
permanently wilts is termed “permanent wilting point."” Veihmeyer and
Hendrickson (B6, 37) define the permanent wilting point as:

(@) A point where plants permanently wilt but further extrac:

tion of water will continue in small amounts

(b) A characteristic of the soil and not of the plant

(c) Not affected by climate or a change of evaporation conditions

(d) The size and quality of the fruit and growth is not changed

as long as the moisture is above the permanent wilting point

The accepted method of determining permanent wilting point of the
soil @6, 37) is by actually growing plants in small containers of the
soil concerned. Briggs and Shantz (5) covered the soil in impervious
pots with wax to allow escape of water only through the plant. Tanner,
Abrams, and Zubricki (32) found the permanent wilting point to have
approximately 75,000 ohms resistance in most soils. Bouyoucos and Mick
(10) proposed the average resistance of permanent wilting point as ap~
proximately 100,000 ohms. Bouyouccs and Mick (10) considered 10,000
ohms resistance as the proper time to apply irrigation water while
Tanner, Abrams, and Zubricki (32) used the resistance of all 11,000
ohms. This variation may be due to difference in the blocks themselves
(33), Although there is a variation within blocks that reduces the ac-
curacy below that of field sampling, Ashcroft and Taylor (2) propose
increasing the number of blocks to obtain accuracy since block data is
much faster than field sampling.

Holt, Potts, and Fudge (22) found that the yield of Bermuda grass
can be greatly increased by the use of proper fertilizer and the lack

of nitrogen is most often the fertilizer limiting plant growth while



phosphorus applied alone seldom increases the growth of grass plants.
Harlan and Kneebone (20) in working with seed yields of Switch grass
and nitrogen fertilization reported data irndicating that heavier rates
than 100 pounds of nitrogen per acre, in the form of ammonium nitrate,
might be used effectively. Burton and Devane (11) found the annual

hay yields of Bermuda grass ranged from one ton of hay per acre with

no nitrogen to eight tons of hay per acre where 400 pounds of nitrogen
were-used. They found that the most economical hay production was ob-
tained by applying 200 pounds of nitrogen per acre. Their results also
indicated that splitting the application of sodium nitrate and ammonium
nitrate in wet seasons increased the yields of hay but had no effect

in a season of average rainfall. Gausman and Cowley (17) found that
nitrogen fertilizer increased the hay yields of Coastal Bermuda grass
in {larlingen Clay Soil while phosphate fertilizers did not give an in-
crease. Devane, Stelly and Burton (14) showed that there was an effi-
cient increase in yields of Bermuda grass hay when they used 752 pounds
of nitrogen per acre.

Hagan and Peterson (19) found lafge differences in yields obtained
under the several clipping ffequencies with pasture mixtures, for which
the consumptive~use rates are nearly equal, and led to corresponding
large differences in forage production per unit of water consumed with
the longest clipping periods consistently giving the highest yields.
Peterson and Hagan (28) in their c¢lipping experiments, repofted that
grazing intensively at intervals of 25 to 28 days might be suitable fdf
mixtures containing Ladino clover as the primary legume but with tre-
foil or alfalfa as the dominant legume, slightly longer intervals be-

tween grazing should prevail. Hubbard and Harper (23) reported that



severe c¢lipping of cereals produced slightly less forage yields than did
moderate clipping, and that cereals were not affected so adversely by
severe clipping in favordile as in unfavorable growing seasons,
Robertson (29) in his presidential address to the American Society
of Agronémy stated that a knowledge of the critical stages in plant
growth when adequate water is necessary will aid in the more efficient
use of water. Hagan and Peterson (19) irrigated pasture results indi-
cated that for a given soil and climate, the frequency with which irriga-
tion will be required depends directly upon the effective depth of root-
ing and that the consumptive-use rates of the soil moisture did mot in-
crease with height of the stand as long as the soil surface is covered.
Haddock (18) found that the total amount of irrigation water required
to produce a crop of sugar beets in Utah may be of less importance thar
the time at which the water is applied, and split applications of nitro-

gen fertilizer did not appear to be of great importance.



I1I. EXPERIMENTAL PROCEDURE

The objective of this study was to obtain information concerning
moisture content of soil under field conditions supporting Coastal Ber-
muda grass treated with various amounts of nitrogemn fertilizer. This
study was particularly concerned with the range of available so0il mois~
ture during the growing season and the effects of nitrogen fertilization .
on water utilizatiom by Coastal Bermuda grass.

The soil used im this study was Foard Clay Loam, The Foard series
(34) are Reddish Chesnut soils developed from calcareous clays of the
Red Beds. Topography is relatively smooth or flat with occasional reugh
broken land. The surface drainage is medium to slow and the internal
drainage is very slow. The native vegetation is largely short grasses
with scattered mesquite and brush. These soils are highly productive in
seasons of high rainfall but have occasional crop failure due to drought
in spite of their good moisture hblding capacity and are well suited to
general farm crops.

The Foard series used in this study was in a field on the Cameron
State Agricultural College farm located near the west edge of Lawton in
Comanche County, Oklahoma.

A field experiment was established im which Coastal Bermuda grass
was sprigged in twelve inch rows on April 24, 1953, and eleven foot square
plots were delineated within the field., No fertilizer was applied at the
time of sprigging. During the first week of June, all fertilized plots
received the first application of ammonium nitrate. Plot numbers 6 and

7 received ammonium nitrate at the rate of 400 pounds per acre each week



until the desired amounts were applied. Plots 3, 4, and 5 received their
respective nitrogen fertilizer treatments in one application,
Nitrogen fertilizer treatments on the established Coastal Bermuda

grass plots were as follows:

DESIGNATION . TREATMENT
NH4NO3
IBS / ACRE
1 (fallow) Ne treatment

Ne treatment

3 160
4 200
5 400
6 800
7 1200

The Coastal Bermuda grass was harvested with a lawn mower. The air
dried forage yields are reported in Figure 9.

On May 12, 1953, three groups of gypsum resistance blocks were placed
in the soil:of each experimehfal plot, 1In each group a block was placed
at the depth of 6 inches and 15 inches. The resistance readings at each
depth in each experimental plot were averaged to give an average depth
reading for each_plot° All of the resistance readings taken in the field
were measured in ohms which were later converted to percentage of soil
moisture and reported in the Appendix, The moisture blocks were cali=
brated by methods of Bouyoucos and Mick (8,9) and Kelley (24), The re-
sults of block calibration are reported in Table 2,
| Physical and chemical characteristics of the soil used in this
experiment are presented in Table 1, So0il texture was determined es-

sentially by the method of Bouyoucos (7). 8Soil pH, organic matter,



extractable phosphorus and exchange capacity were determined according
to methods of Harper (21)., Permanent wilting percentage of the soil was
determined by the method of Briggs and Shantz (5) and moisture equivalent

was determined by the method of Briggs and McLane (4).



Table 1. Physical and Chemical Characteristics of the Foard Clay Loam Used in Moisture Studies.

Soil Soil Texture (1) Soil Permanent. Moisture Organic Phos- Exchange Capacity
Depth Sand Silt Clay pH (2) Wilting (3) Equivalent (4) Matter (2) phorus m.e./100gms. Soil (2)
0 4 ° 0 0,

Inches % % % % % % ppr_ (2)

0-6  40.5 30:5 29.0. 7.2 12,03 25,03 2,01 19,2 22,0
612 37.5 3l.6 30.9 7.7 13,05 25,76 1.59 6.9 23,4
1218  37.8 27.3 34,9 7.8 12,08 26,23 0.98 6.9 25,0
18-24 39.0 26.7 34.3 7.9 - - 0.69 6.9 25,5
2436 36,1 24.1 39.8 8,2 - - 0.48 18, 1 26.8

1. Determined-essentially by the methed-of Bouyoucos, (7)
Determined essentially by the methods of Harper. (21)

Determined by the method of Briggs and -Shantz. (4)

»oop

.. Determined-by the method of Briggs.and McLane. (4)
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Table 2, Calibration of Electrical Resistance of Gypsum Moisture
Blocks and Corresponding Soil Moisture Content of Foard

Clay Loam, *
Resistance Soil Moisture Resistance So0il Moisture
Ohms Percent Ohms Percent
- 300 40.5 ' 1000 22.7
400 38,5 1100 21,7
450 34.5 1250 19.8
500 33,0 1500 18.0
550 31,0 1730 15.9
600 29.6 2000 14.2
650 28,2 3000 12,2
700 26,6 4000 ' 10,9
750 25.9 5000 2.7
- 800 25.4 10000 8.6
850 25.0 50000 6.2
900 24,2 100000 6,1
950 23.8 1000000 4.3

* Determined essentially by the methed of Bouyoucos and
and Mick. (9)



IV, EXPERIMENTAL RESULTS AND DISCUSSION

The Coastal Bermuda grass grew slowly after being sprigged due to
unusually dry weather conditions. A complete coverage of Bermuda grass
in all the experimental plots was obtained by July 1, 1953.

The relation of soil moisture percentage and ohms resistance at 6
and 15 inch depths, water received, and foragg yields of the vegetated
plots are shown in Figures 1 through 7.

All of the experimental plots were located on Foard Clay Loam, and
were given equal amounts of irrigation water, Différent rates of ammo-
nium nitrate were applied to each of the vegetated plots. The nitrogen
did not increase the yield of forage whenm 100, 200 and 400 pounds of
ammonium nitrate was added., There was an increase in forage yield
over the no nitrogen treatment when 800 and 1200 pounds of ammonium
nitrate were applied. Most workers (11, 14, 17) found that the forage
yields of Bermuda grass corresponded to the amount of nitrogen applied.
Freeman and Beaty (16) found an exception to this trend in that their
results indicated ome hundred pounds of nitrogen produced the greatest
yield of any nitrogen level for both Coastal and Common Bermuda grasses.
However, the increase of nitrogen per acre up to one hundred pounds did
show uniform increases in forage growth while larger applications of
nitrogen fertilizer did not increase the yield of Bermuda grass forage.
The results of this study did not follow either of these trends. No
notable gains in forage yield were obtained until more than one hundred

pounds of nitrogen were applied.

12



In comparisen of the affect of the application of different rates
of ammonium nitrate on the yield of air-dried forage as compared to the
yield of air-dried forage with no nitrogen, the plot treated with 400
pounds of ammonium nitraté per acre had the largest reduction in yield,
which was 1477 pounds of air-dried forage, or a reduction of 3.66 pounds
of forage per pound of ammonium nitrate applied. The area that received
800 pounds of ammonium nitrate gave the greatest forage gains per pound
of fertilizer applied while the 1200 pound per acre application of ammo-
nium nitrate gave the largest total yield of air-dried forage over no
nitrogen.

The need for additional moisture after a complete stand of Coastal
Bermuda grass was obtained, varied little between different nitrogen
treatments and fallow. The fallow plot did not lose soil moisture as
rapidly as did the vegetated plots during the season when the plants were
growing. This trend was reversed toward the end of the growing season
while the rate of soil moisture loss continued to be approximately the
same in the vegetated plots. Hagan and Peterson (19) found that the
consumptive-use rates of soil moisture did not increase with increased
yields of forage. When pasture c¢lippings were frequent vegetation was
kept at short height and this condition resulted imn increased soil sur-
face evaporation during the hot dry summer months. The yields of for§ge
were less than where the hay was allowed to grow tall reducing the amount
of surface evaporation. The consumptive-use rates were nearly the same
in spite of the large difference in yield of forage caused by the dif-
ferent c¢lipping schedule. It was indicated in their results that land
exposed to surface evaporation during unusually hot dry periods will

loose soil moisture similar to land producing heavy vegetation. Their
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results were similar to results obtained im this study in that the loss
of soil moisture was nearly equal regardless of the yield of forage, ni-
trogen treatment or fallow,

Table 3 shows the number of times the moisture content of the soil
under each treatment recorded below twelve percent moisture, twelve to
twenty percent moisture and more than twenty percent moisture at 6 and
15 inch depths, During the period from June 1, to September 30, 1953,
the soil receiving 1200 pounds of ammonium nitrate was below twelve per-
cent moisture, the approximate permanent wilting point of the soil, seven
times at both 6 and 15 inch depths, This was the same number of times
that the fallow area recorded the low moisture levels., The plot receiv-
ing the highest nitrogen treatment also recorded the highest number of
times in the high moisture range of abeve twenty percent at 6 inch depth.
The plot that received 400 pounds of ammonium natrate per acre weﬁt below
twelve percent moisture more times than any other plot and was above
twenty percent moisture less thanm any other plot at both the 6 and 15
inch depths.

The amount of air-dried forage an inch of moisture produced with
various nitrogen treatments is reported in Figure 10, The amount of
precipitation and irrigation water received during the period from June 1
to September 30, 1953, was approximately 23,66 inches., The plot receiv—
ing 1200 pounds of ammonium nitrate per acre produced mearly 345 pounds
of air-dried forage per acre-inch of water. The area treated with 400
pounds of ammonium nitrate had the lowest efficiency producing 220 pounds
of forage per acre-inch of water,

The apparent rate in which the water moved through the soil after

a rain or irrigation was approximately the same for all vegetated and



Table 3. Moisture Content of Foard Clay Loam at 6 and 15 Inch Depths
Bermuda Grass Receiving Various Nitrogem Treatments.®

as Affected by Coastal

12% HoO

Treatment 20% Ho0 - 12 to 20% HoG-~
6_Inches 15 Inches 6 Inches 15 Inches 6 Inches 15 Inches

Fallow :

No Fertilizer 29 29 4 4 7 7
. Bermuda Grass :

No Fertilizer 28 35 3 0 9 5

Bermuda Grass :

100%/A NH4NOg 26 35 5 0 9 5

Bermuda Grass ,

200% /A NH4NO3 27 28 5 4 8 8

Bermuda Grass

400%/A NH4NO3 24 .26 4 2 12 12

Bermuda Grass

800%/A NH4NOg 28 32 2 2 10 6

Bermuda Grass ' .

1200#/A NH/4NOg 31 31 2 2 7 7

* The number in each column represents the number of times out of forty electrical
- resistance readings taken that the soil moisture content was at the moisture per-
cent indicated at the head of the column., The electrical resistance blocks were

buried at the depths of 6 and 15 inches.

41}
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nitrogen treated plots, The fallow plot was nearly always a day or two
behind the other plots in indicating large moisture changes in the soil;wv
This lag in indicating soil moisture changes may have been due to moisture
hysteresis in the gypsum bl@@gs or some repression of water movement in
the fallow soil.

The period from June 12 to 17 had a daily maximum temperature of
above 100 degrees and minimum of above 70 degrees Fahrenheit. The moisa
ture content of the top 6 inches of the soil was reduced from field ca-
pacity to below permanent wilting im that period. It is believed that
this rapid loss of soil moisture was due mainly to surface evaporation
caused by the unusually high temperatures (see Figure 8) of that period.
A knowledge of these high temperatures and the approximate time it takes
to reduce the moisture content of the soil below normal growing condi-
tions for plants should aid in determining the size of the irrigation
equipment needed to irrigate a certain area, as well as to act as an
aid in determining the proper time to irrigate,

It can be noted in Figures 1 throwghjzﬁthat the 1.31 inch rain the
last part of Jume was not sufficient to increase the moisture content
at the soil depth of 15 inches while the moisture content at the depth
of 6 inches changed to above field capaecity. However, this moisture in
the top layer of soil was reduced to nearly permanent wiltimg within
five or six days, When more than three inches of water was added the
moisture content came up to above field capacity at the depth of 15 in-
ches, This indicates that more than 1.31 inches of rain or irrigation
water was needed to bring about a desirablé growing condition for the

plants in this soil under the conditions of this experiment.
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Figure 2. Soil Meisture at 6 and 15 Inch Depths, Amount of Water Added, and Yield of Coastal
Bermuda Grass Receiving No Nitrogen Fertilizer, 1953.

June July " August . September
5 10 15 20 25 30 5 10 15 20 25 30 L4 9 1k 19 24 29 3 8 13 18 23 28 Percent Total
Ohms I | i ! 1 I ] I o | | i ] | ] | I i ] | I i 1 e s '
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Bermuda Grass Receiving 100 Pounds per Acre of Ammordium N:a.‘c.rate9 1953.
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Bermuda Grass Raceiving 200 Pounds per Acre of Ammonium Nitrate, 1953.
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Bermuda Grass Receiving 1200 Pounds per Acre of Ammonium Nitrate, 1953.
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Figure 8. Daily Meximum and Minimum Temperature, Lawton, Oklahoma,; June 1 to September 30, 1953.
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V. SUMMARY AND CONCLUSIONS

This study was undertaken with the objective of evaluating various
factors that influence changes in soil moisture of a Foard Clay Loam
under field conditions. The gypsum block electrical resistance method
was used for continuous measurement of moistu:e in undisturbed soil at
6 and 15 inch depths throughout the growing season. The moisture studies
were made on this soil type under fallow conditions with no nitrogen
fertilizer added and under Coastal Bermuda grass receiving various rates
of mitr@gem fertilization. All experimental plots were irrigated by the
sprinkler method. Relationships were studied between moisture trends in
the fallow soil, the vegetated plots, forage yields with various nitro-
gen treatments and temperature extremes during the period of the experi=
ment.,

The trends in soil moisture content under fallow conditions were
similar to that of the vegetated plois throughout the experiment with
the exception of higher moisture levels in the upper six inches of the
seil during the early summer months., Water movement downward following
irrigation and rainfall was slower in the fallow soil tham in the vege-
tated plots,

The application of high rates of nitrogen fertilizer did not in-
fluence greatly the need for additional soil moisture through the grow
ing season. However, the plots receiving over 200 pounds of nitrogen
were more efficient in utilizimg available soil moisture.

In this study the increased rates of nitrogen fertilization did not

result in corresponding increases in yields of Coastal Bermuda grass

26
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forage.

Atmospheric temperatures appeared to influence the loss of soil
moisture through soil surface evaporation with equal importamce as -the
loss of seil water by transqirationo

Results of this study indicate the meed for additiomal research to
characterize fundamental factors that influence the efficiency of irri-
gation and determine favorable soil management practices in irrigated

agriculture,
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" VII, APPENDIX

Table 4, Temperature Extremes, Water Added, and Soil Moisture Content of
Experimental Plots,

Plot I Plot 2 Plot 3
Date Temperature Water Soil Moisture(3) Soil Moisture(3) Soil Moisture (3)
Max. Min, Added & im, 15 in, b In, 15 In. 06 in. 15 In,
(%) Inches % % % % % %
(2) S
June 1 98 65 - 38.9 39.6 36,1 36,1 37.7 39.6
10 96 67 3,78 39,9 39,3 38,6 38,9 38,8 39.6
11 99 70 <= 39.3 39,3 38.5 36,7 37.7 36.9
12 100 70 == 38,9 39.3 33,9 38,6 32,3 39,3
15 104 70 == 38.7 38,8 22,2 33.3 14,2 38.9
16 99 73 == 38,5 38.9 15.4 12,2 12,2 29.6
17 100 73 -~ 35.3 38.6 10,9 37.3 6.3 38.9
20 102 73 3,00 14.8 16,4 35.3 37.7 36,9 34.2
21 104 78 == 34,2 36,9 35.3 36,1 26,9 38.5
22 100 75 == 38,6 38,7 34.5 36,1 34,5 39.0
24 103 74 - 38,7 36.9 33.6 35.3 28,7 39,0
26 101 76 =~ 37.7 37.7 25.4 33.3 19,8 28,0
28 100 73—~ 34,2 32.8 15.4 29.3 7,2 36.1
July 2 91 69 1,31 38,5 23.6 38,5 24,9 33.3 26,0
3 98 72 == 38,6 23.6 31,0 32,9 29.6 24,2
4 99 74 ==  37.7 17,1 27.5 19.86 25,1 18.0
6 101 74 3,00 33.9 14,8 21.0 10.9 7.3 12,2
22 90 67 3.13 38,9 36,1 35.3 36.1 36,9 38,6
24 91 71 0,09 38.5 39,3 35.3 37.7 38,5 38.9
27 93 69 == 38,5 38,9 36,1 37,7 35.3 38,8
29 96 68 -= 34,5 38,7 29.9 36,9 31,0 36,8
31 99 71 == 30.9 38,5 24,2 36,1 25,2 27.7
Aug. 3 99 72 == 25,1 32.6 14,2 30,6 15.4 33,3
9 95 69 4,29 36,1 38,6 34,2 36,9 35.3 38,9
11 105 69 -~ 38.5 38,5 33.6 35,3 33.3 38,6
15 95 67 0,23 33.3 37.7 28,7 33,9 30,6 38.7
21 87 65 1.23 31,0 34.2 33.6 34,5 34,2 38,6
25 9 63 0.50 25.6 32,8 35.3 33,6 33.9 38.5
28 92 64 == 24,2 26,6 31,0 33,3 33.0 37,7
30 92 67 =~ 18,0 24,2 26,6 32.4 29.3 26.6
Sept.1 94 66 - 14,2 19.3  23.9 31.0 25,6 34.5
6 86 57 == 9.7 10.9 9.7 28,2 19.3 32.8
8 98 9D e 9.7 9.7 7.2 26,0 14,2 28,7
10 97 59 == 8.6 9,7 6.2 24,9 9.7 25.8
13 94 37 == 8,6 9.7 6.1 8.6 6.1 10.9
1> 101 93 == 8.6 9.7 5,9 12,2 5.5 1.2
17 96 96 == 7,0 9.7 4.8 8.6 9.9 6.5
20 97 59 == 7.0 9.7 4.3 6.2 4,2 6.1
25 89 39 3.00 12.2 14,2 29.3 31.0 30,3 33.6
27 103 63 =~ 32,6 33.0 30.6 32.8 32,3 33,0
29 103 35 == 32,6 33,9 28,7 31,0 30.3 33.3

1. Average of the daily temperatures between reading dates. (35)

2. Listed on the mext reading date after the water was added,
except July 6 and it is listed on the date applied.

3. Converted from readings in ohms,
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Table 4. Temperature Extremes, Water Added, and Soil Moisture Content
of Experimental Plots ‘fcontinued)

Water Plot 6 Plot 7
Date Temperature Added Seil Moisture (3) Soil Moisture (3)
Max. Min. Inches 6_In, 15 In,  6.In. 15 In,
(1) (2) % % % %
June 1 98 65 e 39.9 39.6 38.9 40.2
10 96 67 3.78 40.5 39.6 39.3 39.6
11 99 70 e 39.9 39.3 38.9 39.9
12 100 70 o 39,6 39.3 38.7 39.3
15 104 70 o 18.6 38.8 23.9 38.9
16 99 73 esen 10.5 38.6 16.4 38.8
17 100 73 s . 36.1 8.6 36.1
20 102 73 3.00 39. 38.9 38.7 39,9
21 104 78 == 3 38,7 38.7 40,2
22 100 75 e 3 38.7 36,9 40,2
24 103 - 74 e 3 38,9 29,3 39,6
26 101 76 i 2 38,9 15.4 38.8
28 100 73 e 32.4 6.2 23,

o 8 o © © © o © © o o

6.2

9.6

9.6

9.0

4.5

8.4
8.6 6
July 2 91 69 1.31  40.5 25,4 38,7 14.2
3 98 72 o= 40,5 25,2 33,3 10.9
4 9 74 ~ 39,0 21,7 29,0 9.7
6 101 74 3,00 22,7 9.7 12,2 6.2
22 90 67 3,13 34,5 36.9 34,5 36,9
24 91 71 0,09 36,1 37.7  37.7 37.7
27 93 69 - 26.1 38,6 30.6 37.7
29 96 60 — 34,5 37.7 26.6 37.7
31 99 71 en 27.5 33.3 18.3 28.7
Aug. 3 99 72 —e 18,6 29,9 8.6 26,2
9 95 69  4.29  36.1 38,5  33.6 27,7
11 105 69 e 36,1 37,7  32.8 35,3
15 95 67 0.23 31,0 33,9 26,0 33.3
21 87 65 1,23 34,2 36.9  32.8 35,2
25 91 63 0,50  33.9 33.9  32.4 34,2
28 92 64 —= 33,0 33,0 29,3 33.6
30 92 67 - 28.4 31,0  33.6 31.0
Sept. 1 94 66 — 24.0 26,6 22,2 29,3
6 86 57 - 9.7 19.1 12,2 25.1
8 98 55 . 7.2 12,2 8.6 21,7
10 97 59 - 6.2 9.7 6.2 18.3
13 94 57 - 6.1 6.2 6.1 9.7
15 101 55 o 6.1 6.1 4.3 7.2
17 98 56 - 6.1 6.1 4,3 7.2
20 97 59 - 4.3 6.1 3.0 6.1
25 98 59 3,00 32,8 33,0  3l1.1 32,8
27 103 63 - 33,0 32,6 32.8 32,3
29 103 55 w328 32.4 29,9 32.8

1. Average of the daily temperatures between reading dates. (35)

2, Listed on the next reading date after water was added, except
July 6 and it is listed on the date applied.

3. Converted from readings in ohms.
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