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Short communication

Combining ethephon and naphthalene acetic acid (NAA)
in one spray to thin 'Golden Delicious' apples

K. M. JONES
S. A. BOUND
M. J. OAKFORD

New Town Research Laboratories
Department of Primary Industry and Fisheries
St Johns Avenue, New Town
Tasmania, Australia 7008

Abstract A trial examined the effects of using
ethephon or naphthalene acetic acid (NAA) alone
or in combination to thin 'GoldenDelicious' apples.
All sprays were applied only at full bloom (FB). A
factorial design was used with ethephon sprays of 0,
50, 100, and 200 mg/litre and NAA at 0, 5, 10, and
20 mg/litre with an additional treatment hand thinned
just after FB. Ethephon applied alone thinned
effectively at 100 or 200 mg/litre. NAA applied
alone did not thin at any concentration. The three
concentrations of NAA with ethephon at 50 mg/
litre improved thinning over the untreated control
but not enough to significantly improve fruit weight
and size. Ethephon alone at 100 mg/litre thinned
very effectively and as well as any combination
with NAA. Fruit weight and size were improved by
all treatments using ethephon at 100 mg/litre. There
was no advantage using ethephon at 200 mg/litre
when compared to 100 mg/litre. Although there was
some evidence that the combination of ethephon
and NAA at the highest concentrations removed
more fruit than ethephon alone at 200 mg/litre this
was not reflected in better fruit weight or size. There
is no advantage in adding NAA to ethephon to thin
'Golden Delicious' at FB and ethephon at 100 mg/
litre would be the thinning spray of choice.
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INTRODUCTION

'Golden Delicious' apple trees have been particularly
difficult to thin. In Tasmania, Jones et al. (1983)
used ethephon at 350 to 1400 mg/litre and Jones et
al. (1984) naphthalene acetic acid (NAA) at 12-24
mg/litre to thin this cultivar. Although increasing
the concentration of the thinner increased thinning
it was established that the timing of the spray
application was more vital than the concentration
(Koen & Jones 1985; Koen et al. 1986; Jones et al.
1988). Orchardists are still not achieving adequate
thinning effects from either chemical alone.

The relationship between timing and thinning
effects also emerged for another difficult-to-thin
cultivar in red 'Fuji'. Early work with this cultivar
by Jones et al. (1989, 1990) established that a high
concentration of NAA applied as late as 14 days
after full bloom (AFB) reduced mean fruit weight,
despite thinning, and they also found that FB
ethephon sprays were more effective than sprays
applied 14 days AFB. Delay in thinning red 'Fuji'
after the FB optimum has been shown by Jones et al.
(1992a) to seriously reduce potential fruit growth.
Jones et al. (1992b) concluded that the optimum
time to thin red 'Fuji' was FB or earlier for ethephon
and FB for NAA.

Recent work with 'Gala' by Jones et al. (1993)
has shown that this cultivar is difficult to thin with
ethephon alone, even at concentrations as high as
1400 mg/litre. Although there was no evidence in
this work that these high concentrations directly
reduced fruit size there is concern that higher
concentrations of ethephon may suppress fruit size
even when effective as a thinner (Wertheim 1974;
Chibaetal. 1980; Knight 1980; Comai 1985; Lourens
1989).

Under the conditions where increasing
concentrations has limited scope it is appropriate to
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explore the likely outcomes of combining ethephon
and NAA, in an effort to identify an ideal combin-
ation for a difficult-to-thin cultivar, such as 'Golden
Delicious'. In particular the aim would be to identify
possible low concentration combinations at FB to
avoid the negative effects on fruit size of high
concentrations of thinner and late application dates.

Very little work has reported the joint use of
ethephon and NAA as thinners. Katzfuss & Schmidt
(1986) had thinning success with a single spray of
ethephon at 300 mg/litre plus NAA at 10 mg/litre.
Kongsrud (1991) used ethephon and NAA as a joint
spray and found that ethephon reduced the effect of
NAA. He also found that NAA-carbaryl
combinations overthinned. Whereas the FB to 10
days AFB period is ruled out for carbaryl because of
the prolonged blossom periods for 'Golden
Delicious' or red 'Fuji' in Tasmania, the combin-
ation of ethephon and NAA would not endanger
pollinating bees (Jones 1989).

The main aim of this work was to examine the
thinning effects of combining ethephon and NAA
sprays to reduce fruit numbers to the targets of 30-
60 fruit/100 blossom clusters or 1.5-3.6/cm2 trunk
area and a mean fruit weight of 150 g/fruit (Jones &
Koen 1986). The ultimate objective was to use
combination sprays to reduce the total amount of
chemical used in thinning 'Golden Delicious'.

MATERIALS AND METHODS

The trial was conducted on regular-cropping, 6-
year-old 'Golden Delicious' trees on MM106
rootstocks. These trees were planted as pollinisers
of red 'Delicious' trees of the same age and size.
The planting was 2 m spacing within the row with
5 m between the rows and with 'Golden Delicious'
as every 10th tree in each row. The trees were
trained as a centre leader with some detailed 1-year
wood and spur-pruning to reduce the fruit bearing
wood.

The trunk girths were measured above the graft,
in early spring (September) 1992, and the trunk
cross-sectional areas (TCSA) calculated. Blossom
clusters were counted on the whole-of-tree basis
and the number/cm2 TCSA calculated. The number
of blossoms/cm2 TCSA varied from 4 to > 10. The
trial was blocked into five blossom-density blocks
with 1 tree/treatment being allocated at random in
each block.

Unsprayed control trees and trees hand-thinned
5 days AFB were compared with trees sprayed with
ethephon at50,100,or200mg/litreorNAAat5,10,

or 20 mg/litre and a factorial combination of
ethephon and NAA as a tank-mixed spray at FB. All
sprays were applied to run-off (2000 litres/ha) with
a hand lance, and included the wetter Tween 20
(polyoxyethylene sorbitan monolaurate) at 1250
mg/litre.

Flowers, fruit, and leaves were examined every
4 weeks forphytotoxic symptoms. The fruit on each
tree was harvested, counted, and weighed in mid
March 1993. All the fruit was graded into categories
with 5-mm diameter differences with particular
emphasis on fruit 70 mm or larger.

Fruit numbers were expressed in terms of
numbers/100 blossom clusters (blossom density)
and numbers/cm2 TCSA (tree size). Analysis of
variance methods were used for all data.

RESULTS

No phytotoxic symptoms appeared on any treatment
at any time on either fruit or leaves (Jones et al.
unpubl. data). Ethephon alone thinned 'Golden
Delicious' at 100 and 200 mg/litre but not at 50 mg/
litre (Tables 1 and 2). Both the analysis of interaction
and a main effect analysis for NAA showed that
NAA alone had no significant impact on thinning at
any concentration. The hand-thinned treatment and
all combinations of ethephon and NAA thinned to
significantly less fruit than the control treatment
measured as number of fruit/100 blossom clusters
and were generally within the set targets. The data
for number of fruit/cm2 TCSA confirmed this except
for the combination of 100 mg/litre ethephon plus 5
mg/litre NAA. No treatment thinned to less fruit
than the hand-thinned treatment. When 50 mg/litre
was used combined with NAA at all levels the
thinning increased over ethephon alone. There was
no difference in thinning effects when 100 mg/litre
ethephon was used either alone or with NAA. At
200 mg/litre the ethephon alone thinned less than
when combined with 20 mg/litre NAA when
expressed as number of fruit/cm2 TCSA. This was
not confirmed by the data for numbers of fruit/100
blossom clusters.

Mean fruit weight and size were improved by
the more vigorous thinning treatments (Tables 3
and 4). Exceptions to this were the lack of fruit
weight and size increase response to thinning by the
combination of 200 mg/litre ethephon and NAA at
10 and 20 mg/litre. Mean fruit weight of the NAA
alone treatments and ethephon alone at 50 mg/litre
were significantly lighter than the hand-thinned
fruit.


