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Summary:
In 2005 we tested soybean oil + Latron B-1956, 3% and 4% lime sulfur + 4% fish oil, and 0.1% ATS (ammonium thiosulphate) + Activator 90 (2.5 and 5%) for effectiveness in chemical thinning of cling peach in a pilot trial.  We tested Activator 90 as a replacement for Entry (Wilbur-Ellis), which had the use for thinning removed from the label.  Soybean oil at 6% and ATS + 5% Activator 90 numerically reduced set.  We observed that the ATS + Activator treatments (especially at the higher concentration of Activator), resulted in a very even fruit distribution on a per shoot basis, as well as in the canopy overall, and that very few undersized fruit were observed.  These treatments resembled an ideal hand-thinned cling peach tree.

In 2006 we used the best treatments from 2005, substituting cottonseed oil for soybean oil and Activator 90 for Latron B-1956, and added another chemical thinner, Tergitol TMN-6 (Dow Chemical), that has shown some success in various locations in thinning stone fruits.  Applications were timed by bloom stage, with 20% cottonseed oil + 5% Activator 90 at ‘late pink bud’ stage (1 March), 0.1% ATS + 5% Activator 90 at 50% full bloom (4 March) and 2% Tergitol at full bloom (8 March).  Fruit set in the control was very low (average 15%) due to a number of climatic factors: warm winter, warm temperatures in the first two weeks of February followed by a freeze, prolonged cool and wet conditions during bloom (2” rain during the treatment period).   Chemical thinning treatment effects were evaluated using total fruit number per tree compared to that of the control to determine percentage of the crop thinned.  Cropload on the untreated trees averaged fewer than 350 fruit.  Chemical thinning agents reduced fruit numbers by 87% (cottonseed oil + Activator 90), 78% (ATS + Activator 90) and 86% (Tergitol).  In a year in which buds hadn’t been weakened by freezing, more acceptable thinning should have resulted.  Thinning by ATS or seed oil show significant promise for cling peach.

Problem and its significance:  

Cling peach growers are finding increasing difficulty staying in business; hand labor in thinning and harvest represent the greatest costs of production and labor is becoming scarcer.  Thinning peaches is usually required to ensure adequate fruit size.  Our previous work had centered on the use of a surfactant, Entry (previously labeled as Armothin), used at bloom to reduce fruit set.  Our goal has been to identify chemical thinning agents, determine their potential, help to ensure they will be available to the cling peach industry for use and work to develop methods so their use can be effective and help to sustain the California Cling Peach industry.

Among the bloom thinning agents we’ve tested have been various seed oils, lime sulfur + fish oil, ammonium thiosulfate (ATS) + Entry.  The latter two products have been applied together and separately in past trials.  Trials conducted in 2003 by Southwick, Glozer and Hasey with Entry + ATS found that 2% Entry plus ATS was more effective than either Entry or ATS alone; the combination reduced fruit set 70.5% compared to the control.  This treatment was phytotoxic to floral and vegetative buds,  as well as resulting in shoot dieback.  In 2004, Entry + ATS reduced fruit set by 81 to 85.5%; severe phytotoxicity was found again with most Entry and ATS treatments.  In 2003 we tested combinations of lime sulfur and fish oil as organic thinners.  Variation in thinning response was greater tree-to-tree with the lime sulfur and fish oil treatments than with Entry + ATS, and while fish oil is registered for use in thinning elsewhere, it is not registered for use in California; we see no purpose in pursuing this option.  We have had increasing success with seed oils as we have moved from application during bloom to application just prior to bloom.
In 2005, Wilbur-Ellis eliminated the use of Entry for thinning and we looked elsewhere for a surfactant to test with ATS. In 2005 we tested Latron B-1956 and in 2006, we tested Activator 90 (UAP); both have had efficacy without phytotoxicity.
Objectives:  Conduct chemical thinning trials with ATS + surfactant, Tergitol™ (at bloom) and cottonseed oil + surfactant (during bud swell).

Plans and Procedures:  

All products were applied as single treatments to paired partial tree rows by orchard sprayer at 100 gallons per acre in a ‘Loadel’ orchard.  The orchard was planted in 1998 at 121 trees per acre of ‘Loadel’/’Lovell’ with 41 trees per row.  Each treatment was applied to 40 trees, half in each of two adjacent rows.  Originally, the intention was to use one row of treated trees for chemical thinning alone, and the second row for chemical thinning, followed by mechanical thinning, however, set was too light to apply added thinning.  Treatments included:  untreated control, 20% cottonseed oil (Monterey Ag CMR Organic) + 5% Activator 90 (UAP), 0.1% ATS (ammonium thiosulphate; Thio-sul, Tessenderlo) + 5% Activator 90, and 2% Tergitol-TMN-6™ (Dow Chemical).  All solutions were calculated by volume/volume percentages.  Applications were timed by bloom stage, with 20% cottonseed oil + 5% Activator 90 applied at ‘late pink bud’ stage (1 March; Fig. 1), 0.1% ATS + 5% Activator 90 at 50% full bloom (FB; 4 March) and 2% Tergitol at full bloom (8 March).  Bloom stage was determined by counting all stages of bloom on a treatment date and approximating an average bloom stage.  Bloom, however, was very spread-out, due to a moderately warm winter followed by a cool, wet spring, such that bloom stages at ‘50% FB’ included ‘red tip’ to petal fall.
Blossom counts were taken on three flagged limbs per tree on 4 March; shoots were selected at mid-canopy evenly-spaced around the tree. Set counts were taken for the untreated control on 6 June, on flagged shoots, as well as a total fruit count per tree on several trees, in order to determine average fruit set and cropload in the orchard.  Fruit set in the control was very low (average 15%) due to a number of climatic factors:  warm winter, warm temperatures in the first two weeks of February followed by a freeze, prolonged cool and wet conditions during bloom (2” rain during the treatment/bloom period).   Yield and fruit size data were not collected, as croploads were reduced well below that of control trees in all chemically-thinned treatments.  Chemical thinning treatment effects were evaluated using total fruit number per tree compared to that of the control to determine percentage of the crop thinned.

Results and Discussion:

The weather in late winter-spring, 2006 was unusual in that there was a warming period in early February, followed by a freeze.  Thus, buds were probably ‘pushed’ in internal development (readiness to bloom, reduced dormant state) by warm days and nights, thus been more susceptible to damage by freezing temperatures immediately after the warm period.  Additionally, the bloom period was very cool and wet, resulting in a long, spread-out bloom and reduced fruit set due to freezing temperatures and poor pollination conditions.  Cropload on the untreated trees averaged fewer than 350 fruit.  Chemical thinning agents reduced fruit numbers by 87% (cottonseed oil + Activator 90), 78% (ATS + Activator 90) and 86% (Tergitol).

In 2005 we reduced fruit set by 52% with 0.1% ATS + 5% Activator 90 without phytotoxicity, except browning of petals (Table 1).  In 2006 the same treatment reduced fruit set by 78% compared to the control (Fig. 2); no phytotoxicity was found other than browned petals.  This result is superior to what we experienced in the past with ATS + Entry, in which we found extensive shoot and bud death.  The variability in the amount of set reduction from one year to the next, and the actual amounts of set reduction, are consistent with similar trials using ATS to thin sweet cherry (Whiting et al., 2006).  Hand-thinning in an extra-early maturing variety like ‘Loadel’ typically requires removal of 1000-3500 fruit (Southwick et al., 1996) in order to achieve a desirable crop load on standard-pruned mature trees.  In a normal year, one could expect a final crop load after hand-thinning to be 700-1000 fruit.  A reduction in fruit numbers equivalent to the percent reduction found in the ATS + Activator 90 treatment in 2006 (reduction of 78% of the actual crop load) in a normal year, therefore, would result in a final crop load of 375 to 1000 fruit; in 2005, the final crop load after 52% reduction in set would be 480  to 1680.  Concentration of ATS could be varied to reflect weather prior to and during bloom, and strength of the orchard.

Set reduction by 6% soybean oil + 0.2% Latron B-1956 in 2005 was 27%; a direct comparison between that result and the 2006 reduction of 87% by 20% cottonseed oil + Activator 90 can’t be made as the treatment timings and chemicals were different, in addition to the differing weather conditions.  Tergitol applied at 2% in 100 gallons per acre costs $200 per acre for chemical  .  Despite published results with similar trials showing Tergitol’s efficacy (Fallahi et al., 2006; Wilkins et al., 2004), this product is far more expensive to use than ATS + surfactant or seed oil + surfactant.  Ammonium thiosulphate is an inexpensive fertilizer and it appears that the surfactant used with it can be varied, thus choice may well be based on price of surfactant.  In 2005 treatment with ATS + Activator 90, fruit distribution on individual shoots and throughout the tree canopy was very even, resembling a typical hand-thinned tree, and an ideal crop load.  This treatment should be repeated in a year with more typical weather prior to, and during, bloom to validate these effects. There is also potential for the seed oil treatments in an organic thinning program.  

We hope to continue testing chemical thinning in cling peach in the near future, with funding from agribusiness.  Adjuvant type and concentration can influence retention of spray solutions, enhance entry into foliage and increase efficacy.   Adjuvants can also vary in the amount of phytotoxicity resulting from treatments; we have dramatically reduced phytotoxicity experienced when using Entry. We hope to compare various combinations of seed oils and surfactants, and ATS + surfactants, to increase efficacy and predictability of thinning activity while keeping costs low for the grower.
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Figure 1.  Timing of treatments by bloom stage, 2006.
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	Table 1. Effects of bloom thinners on fruit set in ‘Loadel’ cling peach, 2005

	Treatment
	%Fruit set

	Untreated control
	
	13.1 abc

	2% soybean oil + 0.2% Latron B-1956
	
	15.4 abc

	4% soybean oil + 0.2% Latron B-1956
	
	23.5 a

	6% soybean oil + 0.2% Latron B-1956
	
	  9.6 bc

	3% lime sulfur + 4% fish oil
	
	21.9 a

	4% lime sulfur + 4% fish oil
	
	24.9 a

	0.1% ATS + 2.5% Activator 90
	
	26.0 a

	0.1% ATS + 5% Activator 90
	
	  6.8 c

	XMean separation by Tukey’s Studentized Test, P = 0.05.


Figure 2. Number of fruit per tree and fruit set as percentage of the untreated control in chemical thinning treatments of ‘Loadel’ cling peach, 2006.
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