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Accomplishments this past quarter are discussed in the sequence
they appear in the Task Description and Time Table for the second pro-

ject year, included herein as Figure 1.

1. Grow and Harvest Cotton Crop

Cotton was harvested by handpicking three center rows in each
surface irrigated plot (a total of 60 feet), and four ceater rows in
each trickle irrigated plot. The first harvest was on October 18, 1972
and the second, and last, harvest on November 1, 1972. After harvest-—
ing the cotton, the remaining stalks and the non-harvested plants were
pullied ouf of the soil and removed frow the plots. . The plots were thea
raked, and all plant material was removed to minimize transfer of
diseases for next year's crop. The yield data for the first and second
pick and the total yield are presented in Table 1 for the surface irri-
gated plots and in Table 2 for the trickle plots. The amount of irri-
gation water applied to each plot is also presgnted.

The irrigation treatments are listed below:

Ll = 25% depletion
L2 = 50% depletion
L, = 75% depletion
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Table 1. Cotton yields (bales per acre) of surface irrigated plots
of the the First aed second harvest. Combined yields and
total amounts of irripation watcr applied are given in the
last two columns. The numbers between brackets are the
standard deviations.

1st harvest 2nd harvest Total Irrigation water,
_xo/18/72 o X/A/12 L L. inel. 87 preirr,
hales/acte inches

Tl’ Ll x El .96 .53 1.54 36.6
77 1.04 1.81 36.5
.83 .80 1.63 36.2
Average .85 (.09) 80 (.23)  1.66 (.14) 36.4
T., L., = E .99 1.27 2.26 37.7
2721 .53 .43 .56 35.5
72 .57 1.29 37.1
Average .75 (.23) L75 (.45) 1.50 (.68) 36.7
TB’ L3 X El 1.10 1.09 2.19 34.8
.95 92 1.87 35.7
.93 .72 1.65 34.3
Average 99 (.09) 91 (.19)  1.90 (.27) 3%4.9
T[, Ll ® EZ 45 .73 1.18 28.2
' .61 .76 1.37 28.2
.01 .57 : 1.48 28.3
Average .66 (.23) .69 (.10) 1.34 (.15) 28.2
TS, L2 X E2 .96 .26 1.22 29.3
1.28 .92 2.20 29.8
.93 .8 1.73 29.4
Average 1.05 (.19) .66 (.35) 1.71 (.49) 29.4
T6’ LS X E2 .98 .84 1.82 27.2
.90 .75 1.65 27.1
.80 .96 176 27.3
Average .89 (.09) .85 (.11) 1.74 (.109) 27 .2
T7, Ll X E3 .66 NYi 1.33 24,6
. .62 .99 1.65 26.1
.79 .57 1.36 24.0
Average .69 (.109) J4 0 (.22) 1.43 (.15) 24.9
Tgs Ly % h3 .89 .95 1.84 24.7
.85 .91 1.76 24,7
1.67 69 1.76 24.6

Average .94 (.12) .85 (.14) 1.78 (.05) 24 .7



Table 1. Continuad 4

Ist harvest 20l harvest Total  Ixrigation watcer,
Jo/uefrz AL MIZ L incl. 87 preirr.
ba_zs/acre . inches
Ty» L3 x E, 1.06 &3 1.71 23.6
.80 £2 1.42 23.8
.76 _WE3 1.62 23.4
Average .87 (.16) 7L (.13) 1.58 (.15) 23.6

Average yield for all surface ple:s 1.63 (+ .31) bales/acre
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Table 2. Cotton yields (bales/acre) of trickle irrigated plots
after the first and secend harvest. Combinad yields
and total amounts of irvigation water are given in the
last two columms. The numbers between the brackets are
the standard deviatiens.
lst harvest 2rd harvest Total  Irrigation water,
Je/ie/rz o _w/uiz oL incl. 8" preirr,
balas per acre inches
TOZ 1.01 1.19 2.20 26.8
.97 1.37 2.34 31.3
_.90 1.27 2.17 25.4
Average .96 (. 05) .28 (. 09) 2.24 (.09) 27.8
TO' 2.02 .48 2.50 16.2
Y 1.50 42 1.92 16.2
1.32 .25 1.57 16.3
Average 1.81 (.36) .38 (.12) 2.00 (.46) 16.2
Avarage

vield for all trickle plots 2.12 (+ .33) bales/acre

79



El = 507 etficiency
E, = 75% efficiency
E3 = 100% efficiency
T07 = Irrigated (trickle) when tension at 6' reached 0.2 atnm
TO6 = Jrrigated(trickle) when tension at 8" reached 0.6 atm

A statistical analysis of the yield data was made by the Department of
Experimental Statitistics. From the analysis it was found that there
were no significant differences at the 5% level between treatments due
to either 7 depletion, or % efficiency in the surface irrigated plots.
Although the average yield in the low efficiency plots (1.68 bales/acre)
was somewhat higher than the average yield in the high efficiency plots
(1.60 bales/acre), the difference was much too swall to be significant.
Thus drrigation with 38" of water gave about the same yield as irriga-
tion with 24" of water.

The amounts of water added Eo the 100% efficiency plots were
based on U. S. Weather Bureau pan evaporation data. It is possible
that the factor used for converting pan data to actual consumpiive use

data was overestimated, and that the 1007 efficiency plots were irriga-

ted at an efficiency less than 1007, causing relative swmall differences
in plant-water stress between the high and low efficiency treatments.
The average yields from the trickle plots (Table 2) were consid-
erably higher than from the surface irrigated plots, while the amounts
of water added were about the same, or less than for the surface irri-

gated plots. With 28 inches of water. an average yield of 2.24 bales/

acre was obtained from the wet (0.2 bars) trickle plots, and with 16
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inches of water an average yield of 2.0 bales/acr2 was obtained from
the dry (0.6 bavrs) trickle plots. These data scem to indicate that

possibly less water could have been added to the surface plots, with-
out much decrease in yield. |

Due to the considerable variation in yield within treatments,
the difference between the yield of the dry and of the wet trickle
treatments was not significant. However, in contrast with the surface
plots, harvest x treatment was highly significaunt ﬁor the trickle plots.
The dry trickle plots matured earlier, and the first harvest had the
highest yield, whereas.for the wet trickle plots the second harvest
yielded highest.

Cotton samples were taken from each plot for gquality analysis in
the laboratory. The data are not yet complete at this time, but will
be geported in the next quarterly report.

The cotton yields reported in Tables 1 and 2 were negatively
affected by the date of planting and difficulties during germination.
Planting on May 15, 1972, was between two and three weeks late, due to
unexpected difficulties encountered with the installation of tensio-
meters and na2utron access tubes within the plots. Earlier planting
wou}d have had a positive effect on Yields, especially for thé second
harvast. Because of the small size of the surface plots (24 x 24')
and because of the plastic covered borders around these plots, no
furrows were made inside the plots. Instead, the cotton was plénted

on laval soil which resulted in nonuniform and late germinzation due to

formation of a surface crust.



2. Moasure Water and Solute Flow
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soil surface in each plot were continued until the end of November.
The data will be used to calculate deep pu}colation losses from cachA
plot, once the hydvaulicconductivity functions of the subsoil have
been established. The calculated deesp percolation losses, in combina-
tion with salinity data from the suction cups and from saturation
extracts made from soil samples taken in cach plot before and after
the irrigation secason, will yield estimates of the return flow quality
and gquantity under each of the differcnt treatments.

During the last two weeks of Novamber and the first week of
December soil samples were taken at two locations within each of the
33 plots. The samples were taken at 20 cm intervals down to the level
of the suction cups in each plot. The samples were air dried and are
now being analyzed for total salt content.

In Figures 2, 3, 4 and 5, the electrical conductivities (mmhos/
em at 25°C) arc given of the saturation extracts of soil samples from
the 0-20, 20-40, 40-60 and 60-80 cm soil depths. The samples were
collected before planting in April 1972, partly during installation -
of the neutroa access tubes. The approximate location from where the
samples were takan is indicated by the location of the data in Figures
2-5. The data in Figures 2-5 show a large spatial variation in salt
content over the plot area. The salt content increases with depth,
but decreases with decreasing distance to the Del Rio Drain. The

large variation in salt content of the samples removed f£rom any one
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depth befora the start of the irvigation treatments partially explains
the large variation in electrical cenductivity of the samples removed
with the suction cups (See Quarterly Report, July, August, September,

WRRIL Report #11). -

3. Determine lHydraulic Characteristics of Soil

Progress has been made in determining the hydraulic characteristics
of the soil. Two 24 x 24' plots, fully instrumentad with neutron access
tubes and teunsiometers, were flood irrigated with 16 inches of water and
then covered with polyethylene plastic to prevent evaporatiqn. After
covering the plots with plastic the changes in water conteﬁc were mea-
sured at 12.5 cm depth increments with a neutron meter. The changes
in soil-water tension at 30 cm depth intervals were measured at regular
time intervals with tensiometers. Computer programs were written to
convert neutron meter readings into soll water contents, to calculate
potential gradients from the tensiometer readings, to calculate soil
water fluxes from changes in soil water content, and to calculate hy-
draulic conductivities from the fluxes and potential gradients for
each 30 cm layer in these plots. An effort will be made to measure
the hydraulic conductivity of the subso’l below each plot. The first
row of plots has been dirrigated for Fhis purpose with 12 inches of
water, and all tensiomaters have been repaired, and adjusted., After
four more inches is applied, these plots will be covered, and the

drainage through the 120-150 cm layer followed.
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4. Analyse Water Samoles from Suction Cups--Doep Wells and Del Rio Drain

Mo soil solution samples have bean exiracted frem the plots since
the October quavterly report. .

Sampling of the deep wells anc the Del Rio Drain water were con-
tinued, as well as the continuous monitoring of the quantity of flow
in the Del Rio Drain.

One full year of drain flow deta is now available. Figure 6 pre-
sents data on the rate of flow at Station A, 2.8 miles above the plot
site and at Station B which is adjazent to the plot site. Figure 7 shous
the conducgivity of the water at A, and Figure 8 shows the conductivity
of the water at B.

Table 3 summarizes conductivity of well samples for the total
sampling period to date. Monthly conductivities reported are the mean

for that month's readings (four or five observations).

5. Modify Irrigation Scheduling Program

This job has not becn completed and it appears a meeting with
personnel Erom the Salt River Project will be required to expedite

this task.

6. No report.

7. No report.

8. Summarize Work for Crop Year

As evidenced by Items 2 and 3 of this report, work on this item

[N
L

s progressing on schedule.
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Table 3. Monthly averass EC (mmhes/cm) - devp well samples
depth in feet -

Moath 19 25 35 50 75
April 1.66 1.70 1.60 1.38 1.08
May 1.62 1.48 1.60 1.58 1.14
June 1.58 1.42 1.61 1.68 1.16
July 1.55 1.41 1.60 1.67 1.16
August 1.47 1.36 1.55 1.36 1.10
September 1.41 1.40 1.56 1.43 1.11
October 1.36 1.41 1.56 1.40 1.12
November 1.34 1.45 1.59 1.38 1.12
December 1.32 1.50 1.60 1.42 1.03
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9., Analyze dota oun 3alt and Water Movemant and Effccts of the Treatments

Progress as again indicated under Ticis

regard. Complete analysis awailcs

ties under ecach plot,

10. Revisions in Project or Data Collection

2 and 3 is being made in this

data on hydraulic conductivi-

As was indicated before it appears that the amount of water applied

to the surface irrigated plots was higher than planned for. This coning

project year the crop coefficients used to calculate evapotranspiration

from the class A evaporation pan data will be adjusted downward. Also,

the soil-water poteuntial in one row of plots will be monitored with dial

type tensiometers placed at 25 and 50 cm below the soil surface.





