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Abstract: 'Goldspur' and "Wellspur' fruits, sampled several times prior to
harvest, at harvest, and twice during the storage period and held at 20 to 22°C
to detect bitter pit, showed an increase in the percent of pitted apples until
3 weeks ('Goldspur') and one week ('Wellspur') before harvest, then showed
no change after that time. There were, however, fewer pits which developeq
in individual fruits of 'Goldspur' after removal from storage as compared to
the fruit sample at harvest time. The data indicate that prediction of the
incidence of storage bitter pit might be possible 1-3 weeks prior to harvest,

Bitter pit is an increasingly trouble- weeks before harvest until harvest and
some disorder to the apple industry. twice from apples in storage. Apples
As a result of efforts to reduce harvest were tested from 6-year-old trees at
costs and increase production, high the Washington State University
density orchards have become com- Royal Slope Research Unit in the
mono Rather severe pruning is often Columbia Basin. 'Goldspur' and
used on these orchards, Bitter pit "Wellspur' on 9 rootstocks were used
is associated with severe pruning as test trees. The trees were planted
methods (6). 9 trees per plot with 3 replications of
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In this study, the incidence and time in bitter pit after 7 days. Samples

of appearance of bitter pit were exam- were selected on 8/16, 8/25, 9/1, 9/8;
ined to evaluate the possibility of a 9/16, 9/24 (harvest), 1970, and 1/18
pre-harvest prediction of post-harvest and 4/6, 1971. Sampling was con-
pitting. Preliminary observations in tinued during the 1971 and 1972 grow-
1969 indicated that early prediction ing seasons to provide additional data,
might be possible, Thus in 1970, ob- but no pitting has occurred in our
servations were made weekly from 5 plots since 1970,
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Figure 1. The occurrence of bitter pit, ex-
pressed as percent affected fruit, on 'Gold-
spur' and 'Wellspur' apples from field
samples between 8/25 and 9/24/70 and
from storage on 1/18 and 4/16/71. Sam-
ples were collected from 7 trees from each
of 3 replicates. Harvest was on 9/24.
Within cultivars, means with the same
letters are not significantly different (.05).

Figure 2. Mean number of bitter pits per
affected 'Goldspur' or 'Wellspur' apple
from field samples between 8/25 and
9/24/70 and from storage on 1/18 and
4/16/71. Samples were collected from 7
trees from each of 3 replicates. Harvest
was on 9/24. Within cultivars, means
with the same letters are not significantly
different (.05).

Results and Discussion
'Goldspur'-Bitter pit first appeared

on the 8/25 sample during the 2-week
holding period. There was an increase
in the number of affected fruits per
plot on the 9/1 sample, but no signifi-
cant change after that date (Fig. 1).
Pitting did not appear in the field un-
til after the 9/1 sample. The number
of pits per affected fruit increased sig-
nificantly until 9/1. In the samples
taken from storage, the number of pits
per fruit which developed during the
20-22°C holding period was signifi-
cantly less than at harvest (9/24) (Fig.
2), even though the fruit was from the
same 2-box sample taken at harvest.

'Wellspur' -The 'Wellspur' fruit
generally showed pitting later in the
pre-harvest season than 'Goldspur'
(Fig. 1). Pitting first appeared in the9/1 

sample but not until later in the
field. The number 9f affected apples
increased until 9/16, but the number
of pits per apple did n.ot change sig-
nificantly after 9/1. There was no sig-
nificant change of either measure dur-
ing storage.

Most literature indicates that the
initiation of bitter pit occurs just prior
to harvest (3). In this study, pitting
of 'Goldspur' waS initiated prior to
August 25, but was not apparent in

the field until after 9/1. The August
25 sampling date was 4 weeks before
commercial harvest. It was also evi-
dent by September 1 for 'Goldspur'
and September 16 for "Wellspur' that
essentially as much of the crop was
affected as at harvest or thereafter.
It was also apparent that the incidence
of storage bitter pit could be predicted
by these dates.

While late-harvested fruit, as re"
ported by Allen (1) and Palmer (4),
may show less pitting such fruit is not
suited for long term storage. Thus,
the necessity is not reduced for an
early prediction. No attempt was
made in this study to hold the fruit
past the stage of development for
good storage quality. Knowing the
level of bitter pit to expect, the grower
could weigh various alternatives for
handling and disposal of the crop.

The reason for the occurrence of
fewer pits per fruit in the 'Goldspur'
storage samples is not clear. It is pos-
sible that an endogenous compound
exists that would promote pitting but
could metabolically be utilized under
special conditions.

Although more testing will be re-
quired to observe seasonal differences,
it appears that the incidence of stor-
age bitter pit for 'Delicious' and
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'Golden Delicious' apples could be
predicted prior to harvest. This early
prediction should be of value to the
commercial orchardist.
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Nomenclature of Mailing Apple Rootstocks
H. C. PEREIRA 0

When the 'Paradise' apple rootstocks vour of arabic numbers and at East
were described by R. G. Hatton in MaIling, the new rootstocks described
1917 (Jl R. hort. Soc., 42, 361-399) after M.XXV have been referred to by
they were referred to by roman nu- arabic numbers-MaIling 26 (M.26)
merals as Type I, Type II, Type III, and Mallit;1g 27 (M.27). ..
etc. Subsequently it was recognized. In .~e mterests of umforInl.ty and
that these rootstocks were not types slIDplicIty, ~eref<?re, East Mailing Re-
of a' aradise' rootstock but were ge- search Station wilJ now ce;ase to use

.p .. th roman numerals In referrIng to thenetically dIstinct clones an~ ey were apple rootstocks from M.I to M.XXV
then. referred to as. MaIlIng No. I, and will use instead their arabic equiv-
Mailing No. II, Mailing No. III, etc. alents. It is hoped that authors, jour-
or briefly as M.I, M.II, M.III, etc. In nals, and commercial nurserymen will
recent years many countries have also adopt this simplification in no-
dropped the roman numerals in fa- menclature.
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