Application rates

Rauschkolb and Mikkelsen (“Survey
of Fertilizer Use in California—1973,” UC
Division of Agricultural Sciences bulletin,
forthcoming) estimated common fertilizer
application rates and percentages of land
fertilized by area for individual crops in
1973. We derived weighted statewide ap-
plication rates from these estimates. Thus,
our estimates of application rates are
based on the cropping pattern existing in
1973. A significant change in the location
of crop production in California could pro-
duce a substantial change in fertilizer use
without any change in fertilizer prices or
planted acreage.

The acreage projections are based
on increased average yields for most
crops with the amount of increase depend-
-ent on recent trends. However, the inter-
action between fertilizer application rates
and yields is not explicit. We assume that
increased yields will require increased
fertilizer applications and that our adjust-
ments to the 1973 crop use rates will sus-
tain increased yields.

Total ferdilizer use

Estimated 1973 fertilizer use and
projected 1985 use by nutrient and major
crop category are presented in the table.
We project a 98,000 ton (19.8 percent) in-
crease in nitrogen, a 23,000 ton (13.6 per-
cent) increase in phosphates, and a 6,000
ton (10.5 percent) increase in potash use
in 1985. Approximately two-thirds of the
increased nitrogen and 60 percent of the
increased phosphates are for field crops.
Just over one-half of the projected in-
crease of potash is for bearing fruits and
nuts. Nonbearing fruits and nuts show
decreased use of all nutrients because of
a projected decrease in nonbearing acre-
age.

The projected increase in the
use of all three nutrients is 127,430 tons,
which is 17.59 percent of reported 1973
sales in California. There are factors which
could increase or decrease the projection.
For example, increased erop income or
increased crop acreage over that projected
would tend to increase fertilizer use over
the projection. Sharp increases in fertil-
izer prices could decrease projected usage.

Hoy F. Carman is Associate Professor
of Agricultural Economics, and Cris
Heaton 1s Research Assistant in Ag-
ricultural Economics, Untversity of Cal-
fornia, Dauts.
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he codling moth, Laspeyresia

pomonella L., has been the key
pest on pears for many years in California.
At the present, two to three applications
of azinphosmethyl or other broad-spec-
trum insecticides provide economic sea-
sonal control of this insect. Without con-
trols, however, the codling moth can build
up very quickly, even if the density at
the beginning of the season is very low.

Every year a certain amount of
fruit remains on the trees after harvest
due to uneven maturity, small size, and
defects (insect damage, limb rub, etc.).
In normal years not more than 1 percent
of the total crop is left unharvested. In
1976, because of poor market conditions
and an above-average crop, a consider-
able number of marketable, high-quality
pears were not picked in many orchards.
A survey of several pear orchards in Sol-
ano County showed that between 100 and
400 unharvested fruits remained on the
trees at the beginning of August 1976
(fig. 1).

On an area basis this amounted to
between 9,000 and 36,000 pears per acre.
Since the last codling moth sprays are
applied several weeks before harvest,
this essentially unprotected reservoir of
fruit provides a ready source for post-
harvest codling moth infestations. Grow-
ers have expressed concern about these
infestations and whether they result in
larger overwintering populations and a
magnified codling moth problem the fol-
lowing year. This research evaluates
the extent and fate of post-harvest in-
festations in pear orchards.
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Codling moth activity

Five commercial orchards located
in Solano County were monitored with
pheromone traps for codling moth activ-
ity. In late August and September egg
and damage surveys were conducted to
follow population build-up after harvest.
Seasonal total trap catches varied be-
tween 9 and 115 which reflected large
differences in population density among
the orchards. The cumulative catch and
post-harvest damage curves for two of
the orchards are given in fig. 2. Damage
is expressed as cumulative entries per
tree (right hand scale) rather than per-
centages so that catches can be related
to an absolute damage estimate.

Seasonal catches gave an accurate
indication of post-harvest infestation
levels (fig. 3). Although similar spray
programs using three cover sprays were
followed in these orchards, with only
slight differences in dosage and timing,
post-harvest damage levels varied from
4 to 67 entries per tree (fig. 3). Since
these sprayed orchards in close proxim-
ity to one another were in an area that
had few or no abandoned trees or un-
sprayed orchards, it seems likely the
post-harvest infestations developed from
indigenous populations. Apparently, pop-
ulations are held at low sub-economic
levels under these spray regimes but
rapidly increase after the sprays are
stopped.

The catch-damage relationship in
fig. 3 can be used to predict the level of
post-harvest infestations. However, it
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Fig. 2. Cumulative pheromone trap catches and post-harvest codling moth infestations in two
commercial pear orchards (Solano County) with (a) medium and (b) low moth populations. Ar-

rows indicate spray applications.

applies only to orchards that have had
standard spray programs. If, for instance,
the average cumulative catch per trap
reached 40 moths at harvest time, post-
harvest infestations could exceed 20 en-
tries per tree if enough fruit remains on
the trees (fig. 3). After harvest, fruit
can be found in various stages of matur-
ity and decay on both the trees and the
ground. A careful examination of 1200
tree-borne and fallen fruit from each or-
chard clearly revealed the ovipositional
behavior of the coddling moth. Without
exception, freshly laid eggs were found
only on tree fruit which was still firm and
green or only slightly yellowed.

There was no evidence of oviposition
on fallen fruit even when still green.
This selective ovipositional behavior in-
sures that larvae complete development
before the fruit decays. Young larvae as
well as adults seem to discriminate be-
tween stages of fruit maturity. In labora-
tory experiments they attacked firm
fruit much more readily than yellow,
soft fruit.

Two factors limit continued popula-
tion development at the end of the sea-
son. First, larval diapause commences
in the beginning of August and second,
the fruit favorable for oviposition and
larval development slowly decreases due
to maturation, drop, and decay. After
harvest, the remaining fruit slowly drops
to the ground and then decays in about
20 days.

Figure 4 shows fruit drop as a
function of time in orchards which re-
ceived so-called ‘stop-drop’ sprays 2 weeks
before harvest. These sprays are routine-
ly applied in commercial orchards to de-
lay premature fruit abscission and drop.
Although this is a necessary cultural
practice, it may prolong exposure of un-
harvested fruit to codling moth attack
and thus increase the potential post-
harvest infestation.

Larval survival during
post-harvest period

Experiments suggested high larval
mortality once the fruit had dropped
and began to decay. Only about 25 per-
cent of all entries resulted in mature lar-
vae. Possibly larvae drown as the fruit
interior deteriorates and liquifies. Anoth-
er source of mortality was caused by
heat exposure in dropped fruit. On a clear
day with maximum air temperatures of
89°F the temperature in fruit rose to
114°F exposed to full radiation on the
soil surface (fig. 5).

There can be significant mortality
with prolonged exposure at this temper-
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Fig. 4. Schedule of post-harvest fruit drop on two pear trecs.
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ature. Preliminary laboratory work re-
vealed that young larvae in apple thin-
nings suffered 25 per cent and 52 percent
mortality after 6 hours exposure to 105°F
and 110°F respectively. In the field only
a certain proportion of the larvae will
die due to heat, depending on the micro-
climate and shading beneath the tree.
Larval survival in fallen fruit is af-
fected by cultural practices. Post-harvest
irrigation will speed up fruit decay and
deprive larvae of a suitable food source.
Discing of the soil after harvest will de-
stroy much of the fallen fruit and cause
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high larval mortality.

Natural enemies may contribute
significantly to population regulation
during the post-harvest period. The egg
parasite Trichogramma sp. became very
noticeable in three of the five orchards.
Population increase of the parasite was
significant only 4 weeks after application
of the last broad-spectrum spray.

Practical considerations

It now should be common practice
to place pheromone traps in every or-
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chard and maintain a seasonal monitor-
ing program for codling moth. This will
help growers to spray according to need
by using critical catch levels. It also will
be a valuable aid to evaluate the effect-
iveness of seasonal control programs.
From cumulative trap catches at the
time of harvest one can determine the
potential for post-harvest codling moth
infestations if large amounts of fruit are
not picked. If the cumulative catch at
harvest exceeds 20 moths, traps should
be maintained after harvest to keep close
check on post-harvest codling moth activ-








