Annual pruning was compared to
nonpruning for 8 years and to
two alternate-year pruning treat-
ments for 4 years in a mature,
full-canopied ‘Ashley’ walnut or-
chard. Pruning increased light
penetration and subsequent nut
distribution throughout the
canopy. Nut size and percent ed-
ible kernel were consistently
lower in nonpruned trees than in
trees pruned annually or bienni-
ally. However, annual pruning did
not improve yield over that of
nonpruned trees because fruitful
spurs were removed. Alternate-
year pruning resulted in yields
comparable to those for
nonpruned and annually pruned
trees in the year following prun-
ing. Biennially pruned trees
yielded more than annually or
nonpruned trees during the year
pruning was not performed. Alter-
nate-year pruning produced the
highest income per acre even
when the cost of pruning was
considered.

Appearance of walnut tree after receiving annual dormant pruning.

Alternate-year walnut pruning can
boost yields, cut cost
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Lateral-bearing English walnut or-
chards in California are commonly
planted at a density of 48 trees per
acre. Trained to a modified central
leader, the canopy covers the orchard
floor within 10 to 12 years. Once
crowding occurs, spurs in the lower
part of the tree die, resulting in dead

branches and an elevated bearing area.

This situation leads to poor spray cov-
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erage and increased pruning costs.

In crowded orchards, sometimes
temporary trees are completely re-
moved. Alternatively, temporary trees
can be gradually pruned back over
several years before removal to mini-
mize the production loss. Ultimately,
only about half of the original tree
density remains. Tree thinning in Cali-
fornia walnut orchards is not popular
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because of the uncertainties of regain-
ing production and the threat of fatal
tree diseases on the remaining trees.
An alternative to walnut tree re-
moval is intense annual pruning.
However, growers question the value
of this practice because of the time and
equipment involved. The cost is also
substantial, ranging from $100 to $250
per acre. No pruning, another alterna-



Appearance of walnut tree not pruned for 4 years.

tive, compounds the crowding prob-
lem and leads to reduction in nut size
and quality.

The objectives of this experiment
were to (1) obtain information on the
benefits of annual pruning as com-
pared to no pruning and (2) evaluate
the potential of alternate-year pruning
to reduce pruning time and cost and
control tree size without losing pro-
duction or nut quality.

Gridley orchard trial

The experiment was initiated in
1978 near Gridley, California, in an or-
chard consisting of uniform 16-year-
old ‘Ashley’ walnut (Juglans regia L.)
trees, a very precocious cultivar
grafted on Northern California black
walnut rootstock. Trees were spaced

30 by 30 feet apart in a Columbia fine,
sandy loam soil. Pretreatment yield,
nut quality and cross-sectional trunk
area measurements were taken in 1977
to establish orchard uniformity. The
experimental design was a random-
ized complete block with two treat-
ments initially: annual pruning and
nonpruning. The two treatments were
replicated four times with 48 trees per
plot until 1982.

In 1982 the trial was redesigned
with the addition of two new treat-
ments: alternate-year pruning in even
years and alternate-year pruning in
odd years. The new trial consisted of
the original two treatments, each repli-
cated four times with 12 trees per plot.
These four treatments were main-
tained through 1985. Throughout the

experiment, guard trees surrounding
each plot were pruned similarly to
eliminate border effects. Selective limb
pruning of all treatments was per-
formed in January and February of
each year.

The pruning objectives were (1) to
keep trees from interfering with and
shading each other, (2) to maintain
open tree centers, (3) to control tree
height, (4) to replace old, nonvigorous
fruitwood and (5) to thin out crowded
areas within the trees. These objectives
were accomplished by making ap-
proximately 37 thinning-type pruning
cuts on each pruned tree annually.
Most pruned branches ranged from
1.50 to 3.00 inches in diameter. Fresh
pruning weights were taken each year
on the same 10 trees per replicate
through 1981 and on the same three
trees per replicate from 1982 through
1985. Pruning was performed by one
person using a pruning tower. One
acre of trees could be pruned follow-
ing these objectives in approximately
10 hours.

Each year composite yields from
the 48- or 12-tree plots were taken, and
six 1-pound walnut samples were
taken from each plot for quality analy-
sis until 1982, when the number of
samples was reduced to four per plot.
The samples were evaluated by Dia-
mond Walnut Growers, Inc., of Stock-
ton, California. Evaluations were
based on percentage by weight of the
following: large walnuts (>3 centime-
ters in diameter), light-colored kernel,
edible kernel, internal and external
damage and offgrade (insect damage,
mold, etc.). Nut value per acre, which
is the result of a combination of nut
quality and production, was calcu-
lated each year using the sample
evaluations, yield data and average
price paid in 1978 ($700 per ton). Prun-
ing and brush disposal were conserva-
tively estimated to be $100 per acre.

Photosynthetic photon flux mea-
surements on five pruned and
nonpruned trees per plot were taken
on two cloudless days (August 27,
1980, and August 24, 1981) to evaluate
the effect of pruning. Measurements
were taken between 12:30 and 1 p.m.
with a portable Lambda light meter
(model LI 185A, made in Lincoln, Ne-
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braska) and Lambda quantum sensor
{model LI 1915) I meter above the
ground on an east-west transect at
0.60-meter intervals through the
canopy, starting 0.30 meters from the
trunk. The data for the 2 years were
averaged and statistically analyzed.

In 1980 and 1981 the percentage of
fruitful buds was determined on one
low scaffold branch on each of five
pruned and nonpruned trees per repli-
cate. Each scaffold branch was parti-
tioned into three equal segments:
basal, mid and terminal. Results from
each segment were then statistically
analyzed.

Pretreatment data on tree size, yield
and nut quality indicated high orchard
uniformity with no statistical differ-
ences.

TABLE 1. Average percentage of fruitful

- buds
Treatments* Basal Mid Terminal
Annual Pruned 21.7at 27.4a 43.2a
Non-Pruned 12.9b

17.5b 33.0a

* Measured on 3 equal segments of one low
| scaffold branch per tree, 5 trees per replicate on
| August 27, 1980, and August 24, 1981
t Mean separation in columns by Fishers Pro-
tected LSD, P = 0.05

Differences in yield, nut size

Fresh pruning weights from the an-
nually pruned trees indicated that
pruning was more intense during the
first 2 years than during the remainder
of the trial; an average of 81.5 (+26.9)
pounds per tree was removed in 1978
and 1979, compared to 41.9 (+15.4)
pounds during 1980-85. Pruning
weights from the alternate-year treat-
ments averaged 64.0 (+17.2) pounds in
odd years and 60.6 (+16.8) pounds in
even years.

Although alternate-year pruning
weights averaged about 20 pounds
more per tree than for annually
pruned trees, the per-acre pruning
time required was nearly the same.
This fact suggests that pruning tower
speed contributes more to pruning
time than the number of cuts made.

The percentage of fruitful buds on
the basal and mid segments of scaffold
branches was significantly greater on
annually pruned than on nonpruned
trees (table 1). There was no significant
difference in the percentage of fruitful
buds on the terminal segment of the
scaffold branches between the two
treatments. This distribution of fruitful

buds is associated with increased light
penetration in pruned versus non-
pruned treatments (data not shown).

Yields from nonpruned trees were
comparable to those of annually
pruned trees for the 8 years of the ex-
periment, with the exception of
1978, when the nonpruned treatment
significantly outyielded the annually
pruned treatment (table 2a). Yields
from alternate-year pruned trees in the
growing season following no pruning
were significantly greater than yields
from other treatments. Average yield
for 4 years from alternate-year pruned
trees was significantly greater than
yield from annually pruned or
nonpruned trees (table 2a).

Heavy pruning in the first year of
this experiment (1978) reduced yield
in the annually pruned treatment as
compared to the nonpruned treatment
in 1978. Although there was no signifi-
cant difference in yield between trees
pruned annually and nonpruned from
1979 through 1985, the distribution of
fruitful buds appears to have been af-
fected (table 1). Most of the nuts on
nonpruned trees were located on the
peripheral third of the branches, while

TABLE 2. Effect of pruning on yield, percent large size nut and percent edible kernel on mature Ashley walnuts

Pruned-even yr.

Pruning Treat. 1977+ 1978 1979 1980 1981 1982 1983 1984 1985 Xt
a. Yield
................................................................................................. gt e b M e S e SR PR e e e
Annual pruned 2.45at 1.91b 1.34a 2.66a 2.26a 2.60b 1.65b 2.73b 2.22b 2.30b
Non-pruned 2.37a 2.09a 1.39a 2.58a 2.06a 2.58b 1.80b 2.59b 2.25b 2.31b
Alternate year
Pruned-odd yr. 2.89a 1.74b 3.02a 2.34ab 2.50a
Alternate year
Pruned-even yr. 2.64b 2.13a 2.76b 2.57a 2.53a
b. Nut size§
Annual pruned 70.6a 70.8a 72.8a 75.3a 61.5a B4.1a 67.7a 75.1a 74 6a 75.4a
|  Non-pruned 70.8a 61.3b 63.8b 69.9b 58.2a 74.5b 62.1b 67.5b 70.5a 68.6¢
Alternate year
pruned-odd yr. 76.7b 68.9a 71.9ab 75.0a 73.1ab
Alternate year
Pruned-even yr. B3.2a 59.6b 75.6a 70.2a 71.9b
c. Edible kernel
....................................................................................................... e F e o o L e A e R S e,
Annual pruned 34.7a 35.3a 37.2a 39.6a 44.2a 46.4a 37.5a 41.4a 47 .4a 43.2a
Non-pruned 35.1a 33.5b 34.0b 38.2b 43.0a 43.2b 37.7a 40.0a 42.5d 40.8b
Alternate year
Pruned-odd yr. 46.5a 37.5a 41.0a 46.0b 42 .8a
Alternate year
45.9a 38.6a 40.4a 44.7c 42 4a

*Pretreatment measurements
tMeans based on years 1982-85

§Greater than 3 cm diameter

$Means separation in columns by Fishers Protected LSD. P=0.05
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annually pruned trees frequently had
nuts located on the mid and basal
thirds of branches.

Percent large size walnuts and per-
cent edible kernel were the only nut
quality parameters significantly af-
fected. Pruning promoted larger size
nuts in most years. In 3 of 4 years, lack
of pruning caused a significant reduc-
tion in percent large nuts (table 2b).
Overall average nut size was slightly
reduced by alternate-year pruning as
compared to annual pruning during
the experiment. Trees receiving no
pruning consistently yielded the
smallest nuts.

Percent edible kernel was signifi-
cantly greater in 5 of the 8 years in an-
nually pruned trees as compared to
nonpruned trees (table 2c). The per-
cent edible kernel from alternate-year
pruning was comparable to that for
annual pruning in 3 of 4 years (table
2¢). Nonpruning significantly de-
creased the average percent edible ker-
nel over the 4 years.

Accumulative gross and net values
per acre over the final 4 years of the
experiment are shown in figures 1 and
2. Although annually pruned trees had
greater nut size and quality than
nonpruned, the accumulative increase
in value of $312 (fig. 1) was not
enough to offset pruning and brush
disposal cost of $400 over the 4 years
(fig 2). Alternate-year pruning in-
creased production, resulting in an ac-
cumulative gross value of $436 more
than annual pruning (fig. 1). In addi-
tion, the pruning cost for alternate-
year pruning was half that of annual
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Fig. 1. Four-year accumulative gross return in
dollars per acre based on $700/ton x crop
quality value. Pruning and brush disposal es-
timated to be $100/acre/year.

Mechanically shaking the walnut crop off the tree is one of the first steps of harvest.

pruning since pruning was done only
every other year.

Best return

It is known that pruning walnuts
results in the production of long, vig-
orous shoots. In lateral-bearing walnut
cultivars, these shoots produce many
nuts in the second growing season af-
ter pruning. This trial indicates that al-
ternate-year pruning takes advantage
of this bearing habit by maximizing
production in the growing season fol-
lowing nonpruning,. It also renews
fruitwood without sacrificing produc-
tion in the growing season following
pruning. Although nut quality and
value were greater in the annually
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Fig. 2. Four-year accumulative net return in
dollars per acre based on $700/ton x crop
quality value and subtracting cost of pruning
and brush disposal estimated to be $100/acre
per year.

pruned treatment, alternate-year prun-
ing had a higher net return because of
increased production and lower prun-
ing cost. This makes alternate-year
pruning of mature lateral-bearing wal-
nut trees an attractive alternative to
annual pruning. The practice is also
clearly better than nonpruning.
Increasing alternate bearing is al-
ways a concern with alternate-year
walnut pruning. In this experiment it
was observed that pruning biennially
following the growing seasons of low
production tended to reduce the alter-
nate-bearing tendency, while pruning
biennially following the growing sea-
sons of high production tended to ac-
centuate it. Consequently, when con-
sidering an alternate-year pruning
program, one should consider the
cropping history of the walnut or-
chard. Practically speaking, however,
this may be a relatively minor consid-
eration, since many growers may opt
to prune half of the orchard each year.
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