OMATO PLANT growth can be affected

by changes in both soil moisture
content and in the size of air spaces ac-
companying changes in soil bulk density.
In studying the effects of different levels
of soil bulk density (soil compaction) on
plant growth there appear to be three
primary factors to consider: (1) soil
aeration status, (2) soil meoisture-plant
relationships, and (3) mechanical im-
pedance of roots. Associated with these
three factors influencing plant growth
are nutrient uptake, plant respiration
rates, thermal conductivity of the soil, air
and water permeability, and certain
physiological disorders.

Air space

In the first part of the experiment, the
air space was kept at about 15 per cent by
reducing the mean soil water content as
soil density increased. It was also neces-
sary to maintain the soil suction at higher
levels for each increase in soil bulk den-
sity. The mean water content or suction
was maintained by irrigating the pots
twice daily with distilled water (at the
beginning and end of the daytime 8 hours
when water consumption was highest).
One irrigation was added to the surface
of the pot while the other was allowed to
enter from the bottom. The amount of
water needed for each irrigation was
determined by loss of gross weight of the
complete pot and attached equipment and
also from tensiometers installed in the
soil when moisture ranges permitted their
use.

Soil suction

In the second part of the experiment,
the soil suction was maintained at about
0.5 bar. Therefore, soil air spaces neces-
sarily decreased as soil density increased.
Mean soil suction was maintained in the
manner already described, by direct
weighing and tensiometers. Twice-daily
records were maintained of the quantity
of water used. Water content was deter-
mined from the amount of water needed
to return each pot individually to its
original content.

V-shaped trenches ¥4 inch deep were
made in the surface of the soil after the
pots were packed to desired densities. Ten
Pearson VF-11 tomato seeds were planted
in each pot. The plants were thinned to
one per pot about one week after emer-
gence and selected for uniformity of size.
The pots were kept in growth chambers so
that day length and temperatures could
be accurately maintained. Day length was
14 hours and temperature, 80°F + 1°F.
Night temperatures were maintained at

65°F + 1°F.
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Tomato Plant Growth

Influenced by Soil Compaction,

Soil Moisture and Air Space

Soil moisture suction, mechanical impedance through alteration of the
air spaces in the soil, or a combination of both factors can influence the

growth of tomato plants.

Pots were rotated within the cabinets
daily and, except for the watering proce-
dures mentioned, nothing further was
done to them. After six weeks, plants were
harvested and weighed fresh. Pots were
then sampled for moisture content and
distribution of moisture.

In problems dealing with controlled
soil moisture contents or air spaces it is
imperative that ranges or extremes be
known. The ranges were determined be-
tween irrigations for each pot from
knowledge of the amount of water needed
to return the pot to its original moisture
content. These ranges, however, gave no
information as to distribution of moisture
or air spaces within a given pot. There-
fore, at the conclusion of each run, soil
cores were removed from two sides and
the center of each pot and cut into thirds.

Moisture content was determined on each
of these samples.

Graphs

The plant-soil-water-air relations ob-
tained for the two soils are shown in the
graph. The shape of the curve for each
soil shows that both behaved similarly.
The decrease in plant yields, correspond-
ing to increases in bulk density at nearly
constant air space, may be attributed to
increasing soil suctions. The graphs also
indicate that if the mean soil suction was
maintained at about 0.7 to 1.0 bar, fresh
weight yield was independent of bulk den-
sity provided air spaces were not limiting.
At 14 per cent air space, fresh weight
was dependent only on soil suction. At
nearly constant suction, yields were not
influenced by increasing density even

Plant-soil-water-air relations for Sorrento silty clay loam and Salinas silt loam, ® represents
soil suction (bars), and S$* represents mean air space (cm®/cm®.
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though air spaces varied from 32 per cent
to about 10 per cent.

On the other hand, the decrease in
plant yield may be attributed to mechani-
cal impedance associated with high soil
suctions. Fresh weight of plants was in-
dependent of bulk density levels at 0.7 bar
soil suction. This may mean that soil
strength was not sufficient to impede root
growth. However, when mean air space
was maintained at 15 to 16 per cent and
soil suction increased from 0.1 to about
5.0 bars, soil strength may have increased
sufficiently to restrict root growth and
consequently affect the fresh weight of
plants. Therefore, over these ranges of air
spaces and for these two soils, soil suction
or a combination of soil suction and me-
chanical impedance played the dominant
role in reducing tomato yields.

W. I. Flocker is Associate Olericul-
turist, Department of Vegetable Crops
and D. R. Nielsen is Assistant Irrigation-
ist, Department of Irrigation, Agricul-
tural Experiment Station, University of
California, Davis.
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COMBINATION PLANTINGS OF OLD AND NEW
WALNUT VARIETIES. Leaf. 143. Suggests
planting patterns for orchards situated on
relatively flat land.

GROWTH AND ADJUSTMENT OF THE LOS
ANGELES MILKSHED. Bul. 787. Reports on
studies in the economics of location of the
dairy industry in the Los Angeles milk-
shed.
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DONATIONS FOR AGRICULTURAL RESEARCH

Contributions to the University of California, Division of Agricultural Sciences

BERKELEY For the Cooperative Fertilization Project............. 7,500.00
American Forest Products Corporation. ................ $ 2,500.00 For research on host resistance to spider mites in cotton 7,000.00
For aid to pulping research Diamond Alkali Company .........cccovvveinvnnennn.. 1,000.00
.California Chemical Company For research on herbicides for use on agronomic crops
For research on nitrogen fertilizers.................. 1,500.00 Hercules Powder Company .........ccoovvviveinnnnn... 350.00
For research on control of walnut aphids............. 1,000.00 For research on control of lygus bugs on saflower
California Redwood Association........cocveveevnnnn.. 1,600.00 Leffingwall Chemical Company ....................... 400.00
For studies of fastening strength and machinability Fol: research. on foliar absorption of zinc and phosphate
rapevines
E.O. Essig........... entomological literature and aphid collection Shell }(':i p. 1C
To form part of the California Insect Survey collection © emica OMPANY «evvrerrerenneecnranacions 3,000.00
For research on improved methods for pesticide residue
Monsanto Chemical Company ........covvvvevenennns. 1,000.00 analysis
For research on nitric acid pulping United Hop Growers of California ........cvveuvevnnnn. 1,000.00
Olin Mathieson Chemical Corporation................. 2,000.00 For research on control of hop diseases
For research on control of strawberry diseases
Union Lumber Company .........c.covviieiininennne, 300.00 RIVERSIDE
For research on redwood bark reduction California Avocado Society
For research on control of greenhouse thrips on avocado 1,000.00
DAVIS For collection of avocado seeds ........ocvvvvnennnn. 200.00
California Cooperative Rice Research Foundation, Inc. Shell Development Company ................... 5 gallons SD 4741
For research on rice insect problems................. 800.00 For research on avocado root rot
To supplement research salaries..................... 1,199.00 Velsicol Chemical Corporation .........c..ovevevnnnnnn.. 500.00
California Planting Cotton Seed Distributors For long term soil treatment tests
For research on control of nematodes affecting cotton.. 8,000.00 Willits & Newcomb, Inc. ..........cu...... 200 sweet orange trees
For the Cooperative Irrigation Project............ ... 9,880.00 For research on virus diseases of citrus
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