MOISTURE EXTRACTION OF ALMOND TREES

F. K. ALJIBURY - K. W. HENCH
NUT CROPS GROW PRIMARILY in the

temperate zone and are irrigated
to satisfy their moisture requirement.
Irrigation of these crops is practiced
where annual precipitation is less than
20 inches, or when rain does not fall
during the water demand periods of the
trees. Since nut trees are deciduous and
are without leaves during the winter
months, they use little water during that
time. Precipitation occurring in the win-
ter is stored in the soil if the profile is
deep and uniform. In the Bakersfield
area of California where this study took
place, precipitation in the winter is lim-
ited to about 6 inches per year.

This study took place in a seven-year-
old almond orchard planted on deep Hes-
peria sandy loam soil. The trees were
planted in a square pattern 25 x 25 ft on
elevated burms and were irrigated by
1200-ft long borders. For pollination,
two rows of Mission variety almond trees
(on Nemagard peach rootstock) were al-
ternated with one row of Thompson
variety (on Lovell peach rootstock).
About five to seven preharvest and post-
harvest irrigations were applied. The
total amount of water applied per irriga-
tion varied from one irrigator to another
and from field to field. Early in the sea-
son short irrigations were applied, while
toward the end of the season the water
was allowed to run for 24 hours. The
quantity of water entering the soil profile
was a fraction of what the irrigators ap-
plied. The poor water penetration prob-
lem in most soils in the valley is a con-
tributing factor to the inefficiency of the
irrigation of tree crops.

The primary objective of this investi-
gation was to study the water extraction
pattern of almond orchards in the San
Joaquin Valley. Gypsum blocks were in-
stalled in nine different sites throughout
the orchard. In eack site, seven instru-
ments were installed at 1.5-, 2.5-, 4-, 6.,
8-, 10, and 12-ft depths. The instru-
ments were read twice a week as illus.
trated in the graph.

Roots were found throughout the 12.
ft profile, although most of the roots were
concentrated in the upper 3-ft depth. The
concentration of feeder roots was less at
inereasing distances from the trunk both

laterally and vertically Beyond the 3-ft
depth and the spread of the branches, the
number of roots per given area dimin-
ished progressively

Water uptake increased significantly
with leaf appearance and development in
the spring. The initial water uptake in
the spring was greater from the surface
18 inches than deeper depths as illus-
trated by the gypsum block readings in
the graph. The warming of the soil profile
and the depletion of soil moisture from
the surface gradually affected the rate of
withdrawal of water from the deep pro-
file down to the 12-foot depth. It appears
that the moisture depletion by roots at the
lower zones is affected by the moisture
content of the soil above at 1. to 3-ft
depths. When the moisture at 1. to 3-ft
depths was depleted, the roots at 4- to
12-ft depths began extracting the soil
moisture progressively. The graph shows
that when extreme moisture stress was
imposed for the purpose of harvest, the
rate of moisture withdrawal increased
progressively to the 12.ft depth. The
duration of withholding water appli-
cation before harvest is believed to be
too severe and should be shortened. The
imposition of a high moisture stress for
such a period is believed injurious.

in Kern County

The deep soil moisture is a significant
part of the total amount of water used by
almond trees. During the summer
months, deep water percolation cannot
be attained on many fields because of the
poor permeability of the local soils.
Therefore, an attempt should be made
to restore the deep soil moisture during
the winter months.

Evidence from many soil water experi-
ments indicates that over-drying the soils
between irrigations results in water defi-
cit within the trees and should be
avoided. Periodic examination of the soil
moisture during the growing season is
an essential practice that could prevent
stress damage to almond trees. Winter in-
jury of many trees can be caused by des-
iccation of the shoot tissues, or by winter
freezing. If the soil is too dry at the be-
ginning of winter, the trees may be dam-
aged by the cold weather. To prevent
this type of winter injury, the depleted
deep moisure irrigation should be re-
plenished in late fall.
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SEASONAL FLUCTUATION OF SOIL MOISTURE AT VARIOUS DEPTHS

o, abe
oo, [Lakd T
o P . .
0 ‘o....v' .,

SN
Pl 7. .

METER READING OF THE GYPSUM BLOCKS

svesesess MOISTURE DEPLETION &' DEPTH
MOISTURE DEPLETION 3’ DEPTH
MOISTURE DEPLETION 1% DEPTH
} IRRIGATION TIME

HARVEST DATE

APRIL

MAY

CALIFORNIA AGRICULTURE, NOVEMBER, 1971

NOV. DEC. 1970





