Water use of dry-farmed

almonds under clean and

DAVID HOLMBERG -

Test plots for this water-use study were in
a dry-farmed almond orchard, part of
which was under non-tillage and part
under clean cultivation. Soil moisture
sampling showed that in years of heavy
winter cover crop growih, more moisture
was used out of the chopped than out of
the cultivated plots. But the almond trees
were remarkably able to stretch the avail-
able soil moisture supply almost to the end
of the growing season.

HE PRACTICE OF noncultivation has

become established in many irri-
gated orchards of California. In dry-
farmed almond orchards, noncultivation
would be desirable in the preparation of
a smooth ground surface for mechanical
harvesting. This would eliminate costly
cultural operations and land preparation,
as practiced under clean cultivation, and

CULTIVATION

_____ NONCULTIVATION

% SOIL MOISTURE BY WEIGHT

-

e

31 13 5 1 23 17
MARCH APRIL MAY AUGHST

Graph 1. Moisture content of soil in cultivoted
and non-cultivated dry land almond orchard—
Capay VYalley, Yolo County, 1964,
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noncultivation conditions

would reduce clods and dirt during har-
vest, In addition, soil erosion is decreased
on the steeper slopes when a ground cover
is maintained—leaving the soil undis-
turbed. The winter cover crop is simply
chopped two to three times (depending
on spring rains) and then decays during
spring and summer, leaving a clean,
smooth soil surface for harvest. This prac-
tice raises the question as to whether
there is an additional water use by the
cover crop under noncultivation.

Soil sampling

A dry-farmed almond orchard, part
chopped and part cultivated, was the site
of this three-year study in the Capay Val-
ley of Yolo County. Samples for soil-mois-
ture determination were taken at regular
intervals from both noncultivated and cul-
tivaled trees located in each of two areas
(A and B on graphs) in the orchard. The
sample trees were of the same variety and
comparable in size. The soil was a Yolo
loam. Samples were taken to a depth of
3 ft, which was the extent of rooting of the
natural cover crop growth of filaree, burr
clover, fox-tail and wild oats. The almond
tree is known to extract about 50% of its
moisture needs from the top 3 ft of soil.
Annual average rainfall in the area is
about 20 inches, but in the two experi-
mental years (1964 and 1966) the rain-
fall was about 20% below normal. Winter
rains during these two years had wet the
soil to only 4%% ft and about 80% of the
absorbed moisture was extracted out of

the first 3 ft (as shown by sampling 1o a
depth of 6 ft).

Results

Graphs 1 to 3 show soil-moisture deple-
tion for the three test years. In 1964 there
was slightly greater total water extraction
from the noncultivated than from the cul-
tivated plots. The rate of extraction in the
noncultivated plots early in the season,
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with the natural cover growing was
greater in both 1964 and 1965. This more
rapid extraction occurred in the first foot
only. In 1966 there was very little cover
crop growth, and the more rapid deple-
tion out of the first foot did not occur. On
the whole, it appears that there is a
slightly greater water extraction from the
noncultivated plots in years of lush cover
crop growth. This occurs primarily dur-
ing the spring growing season.

An interesting feature of physiological
significance is that the rate of water
removal lessens as the soil moisture sup-
ply is reduced. Most deciduous fruit trees
withdraw water from field capacity to the
wilting point at the same rates which,
when plotted, result in a straight line.
This means that most trees have little con-
trol over moisture removal. Almonds,
however, apparently respond to increas-
ing soil-moisture stress by reducing the
rate of extraction. Thus they are able to
extend the period of the available water
supply. The table shows actual water re-
moval from the dryland almond orchard
in Capay Valley, compared with the po-
tential (average at Davis). The potential
water use is the maximum water trans-
pired by a grass cover that is never short
of water. If the almond were not able to
exert control ever transpiration, it should
use more water in June than in May. In
reality the dry land almond orchard used
less water in June than in May—which
indicates some control of soil water
extraction by almonds under moisture
stress,

David Holmberg is Farm Advisor,
Yolo County, and Lukas Werenfels was
Extension Irrigation Technologist at Uni-
versity of California, Davis. Merlin Ta-
bor, Ir., of Capay, Carl Schoner, Farm
Advisor, and K. Uriu, Department of
Pomology, U. C., Davis, assisted in this
study.

1967








