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EXPERIMENTAL METHODS AND RESULTS

Field Experiments

To determine the effect of soil additives on crops and physical
properties of the soil, three independent field experiments were con-
ducted.

PR-51 on Tomatoes. A tomato experiment was set out on

Timpanogas fine sandy loam to test the effect of PR-51, a surfactant,
on yield, earliness of maturity, and size of tomatoes. This is a deep,
moderately permeable soil. It forms only light crusts and produces
good crops of forages, [ruits, vegetables, or grains. Tomatoes of
Stokesdale type, Moscow type, é.nd an indeterminate hybrid were
treated on June 23, 1953. The plants were well established when
treatments were applied. Plots were 6 feet by 32 feet and contained
14 plants (when planted) placed 3 feet apart, in rows 4 feet apar.t.
Eight plots of Stokesdale type tomatoes were treated with 150 grams
(approximately 75 lbs. [acre) of PR-51 scattered on the surface. An
equal number of plots were left untreated as controls. On the same
date eight similar plots of Moscow type tomatoes and three plots of
indeterminate hybrid tomatoes were treated with 90 grams of PR-51
per plot (approximately 45 lbs. /acre). An equal number of plots on
each of these types of tomatoes were retained as controls.

The ripe tomatoes were picked on five different dates. At each
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picking the tomatoes were counted and weighed. After the fifth picking

the green tomatoes that remained were picked and weighed. Some plants

»

died from disease. Consequently, yields were adjusted on the basis of
L 2

an equal number of plants in each plot.

The results of this experiment are summarized in table 1.

Table 1. Effect of PR-51 on earliness, yield, and size of tomatoes on
Timpanogas fine sandy loam in 1953

Tomato type

Item tested Treatment
Stokesdale Moscow Hybrid
W eight ripe tomatoes pr-51(1) 216 267 194
(lbs.) Control 212 266 208
Weight green tomatoes PR-51 55 56 97*
(lbs. ) Control 58 66 64%
Total weight tomatoes PR-51 270 322 291
(lbs. ) Control 269 332 272
Number ripe tomatoes PR-51 915 767 624
Control 877 765 668
Average weight of ripe PR-51 0.24 0. 35 0. 31
tomatoes (lbs.) Control 0.24 0. 35 0. 31
Weight of ripe tomatoes PR-51 0.8 0.5 10.3
in first picking Control 0.6 0.3 12,1
(Ibs. ) |
% Differences resulting from PR-51 treatment were significant at
. 05 level of probability i
i Applied to Stokesdale at 75 lbs. per acre; applied to Moscow and

hybrid at 45 lbs. per acre
2. Used to indicate earliness of maturity
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These data were compared by analysis of variance (2). The hybrid type
tomato showed a significant increase in weight of green tomatoes left
on the vines after the last picking. The other varieties showed no
significant differences in earliness of maturity, size of ripe tomatoes,
yield of ripe tomatoes, yield of green tomatoes, or total tomato yield.

PR-51 and Moisture on Tomatoes. An experiment was set out on

Salt Lake silty clay loam to test the effect of PR-51 on growth and yield
of tomatoes at two moisture levels. Permeability of this soil is sat-
isfactory for agricultural production although infiltration rate does
depend on the dryness of the soil when water is applied. When dry
the soil shows cracks that are often an inch wide at the surface and

6 to 8 inches deep. Severe surface crusts are formed under some
conditions, and soil is easily compacted. Treatment consisted of one
plot 8 feet by 45 feet which was treated with PR-51 at the rate of 40
pounds per acre and another plot of equal size to which no PR-51 was
applied. This treatment was replicated 6 times in a randomized block
design at each moisture level. The soil was treated by broadcasting
PR-51 on the surface. The treatments were made and VR-Moscow
type tomato plants were set out June 26, 1953. The wet plots were
irrigated when tensiometers at 6-inch depths reached a tension of

400 cms. of water. At this point about one-third of the readily avail-
able water had been removed from the root zone of the plants. The
medium-dry plots were irrigated when the moisture tension reached

2 atmospheres. At this point about 60 percent of the available water

had been removed. The ripe tomatoes were picked and weighed three



times, and then the green tomatoes were picked and weighad.

Table 2 shows results of the PR-51 moisture experiment.

The

Table 2. Effect of PR-51 and moisture on earliness, yield, and size

of tomatoes on Salt Lake silty clay loam in 1953
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Moisture treatment

Item tested Treatment
high medium-low
Weight ripe tomatoes pr-51{1) 68 32
(lbs. ) Control 68 42
Weight green tomatoes PR-51 302 186
(ibs. ) Control 289 201
Total weight tomatoes PR-51 370 218
(lbs. ) Control 3571 243
Number ripe tomatoes PR-51 210 130
Control 229 165
Average weight of ripe PR-51 0.32 0.25
tomatoes (lbs.) Control 0. 31 0.26
Weight of ripe tomatoes PR-51 1.0 0.5
in first picking Control 0.7 0.1
(lbs. ) (2)
L. Applied at 40 lbs. per acre
2. Used to indicate earliness of maturity

effects of PR-51 were not significant at either moisture level on:

earliness of maturity, size of ripe tomatoes, yield of ripe tomatoes,

yield of green tomatoes, or total tomato yield.

Soil Additives on Various Crops.

on Salt Lake silty clay loam to test the effect of 14 soil additives on

A third experiment was set out
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the germination and yield of 11 crops. The soil is ideal for testing
seedling emergence since, as previously stated, it has a tendency to
form heavy crusts. The soil was not cropped in 1952 but was clean
cultivated for the control of weeds. It was in good tilth and showed
residual structural ef.fects from a previous grass sod.

Thirteen soil additives and a control plot were set out at random
on plots & feet by 16 1/2 feet. This was replicated four times. The
materials were measured onto the plots in the amounts indicated in
table 3, and one-half of each plot was sprayed with PR-78 at the rate
of 40 pounds per acre. The plots were then double tilled with a roto-
tiller to a depth of 5 inches. The entire area was disced once with a
disc harrow and seeded on April 26, 1953.

The crops used were: carrots, onions, parsnips, sugar beets,
lettuce, to1natoe§, reed canary grass, sweet clover, ladino clover,
alfalfa, and table beets. Single rows were seeded in a random order
in zoil that had received the previous treatments, The soil was
irrigated when tensiometers at one foot depths indicated that the soil
moisture was at a tension of 500 cm. of water.

The number of seedlings emerging was counted soon after planting
to determine the effect of treatment on earliness of emergence. A
second emergence count was taken to determine the effect of treatment
on stand. Each crop was also weighed at the time of harvest to detect
differences in yield resulting from treatment.

The effect of fourteen soil additives on earliness of germination,



