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The major storage disorders
Stem end flesh browning                Flesh browning                         Core browning

Minor disorders: greasiness, stem end cracking, shriveling, decay



Gala
Recommendations

PGR applied at the correct time are critical for 
long term storage

Store at 38F (will benefit fruit without PGR 
treatment)

Postharvest 1-MCP recommended if fruit are 
treated with a PGR.

0.5% oxygen (1% carbon dioxide) recommended 
for long term storage

2% oxygen (1% carbon dioxide) for standard CA, 
although lower concentrations are okay. PGR!

Results are derived for New York. Any 
changes to management of Gala 
should be guided by relevant regional 
university personnel or consultants.



Fruit 
Quarterly 32 
(2) Summer 

2024



ReTain, storage atmospheres and storage 
temperature. 
1. Control
2. ReTain half pouch/A at 21 dbh (8/17)

Harvested 9/7, 9/14, 9/21

• Storage treatments

Two storage atmospheres: 2% O2/1% CO2     0.5% O2/1% CO2 

Two temperatures: 33oF   38oF

CA initiated 8 days after harvest 

• Fruit stored for 9 months



Harvest and ReTain effects on distribution of 
fruit by IAD value 2201 (21 d ReTain)

9/7, 9/14, 9/21
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FB (%)

2% oxygen 33F 2% oxygen 38F
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Large benefit of ReTain even at 2% oxygen; Browning lower at 38F than at 33F; Harvest date effect for 
Control fruit but not for ReTain-treated fruit; 1-MCP effect for Control fruit but not for ReTain-treated 
fruit



FB (%)

0.5% oxygen 33F 0.5% oxygen 38F
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0.5% oxygen lower than 2% oxygen; ReTain effect still evident, especially at 33F; Harvest date effect 
evident for Control fruit, but less so for ReTain-treated fruit. 



FB summary

Lower incidence:

• At 38F than at 33F.

• In 0.5% oxygen than at 2.0% oxygen.

• In ReTain-treated than untreated control fruit.

• In ReTain treated fruit even at 2% oxygen at 38F



Firmness (lb)
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ReTain treated fruit always firmer and responsive to 1-MCP



Firmness (lb)

0.5% oxygen 33F 0.5% oxygen 38F
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ReTain treated fruit firmer and responsive to 1-MCP, although less marked than with 2% 
oxygen.



Main effects of treatment - 9 months plus 7 days at 68F
Treatment IEC (ppm) Firmness (lb) IAD value SSC (%) TA (% malic acid)

H1 11.7b 17.4a 0.39a 13.6 0.61a

H2 5.5b 16.6b 0.26b 11.9 0.28b

H3 50.3a 15.9c 0.19c 11.4 0.30b

2% oxygen 43.7a 16.4b 0.27b 11.7 0.38b

0.5% oxygen 1.3b 16.9a 0.29a 12.8 0.41a

33F 9.8b 16.6 0.28 11.8 0.41a

38F 35.2a 16.6 0.28 12.8 0.38b

Control 82.5a 15.7c 0.16b 11.6 0.40ab

Control + 1-MCP 1.4b 16.5b 0.17b 11.8 0.42a

ReTain 5.2b 16.6b 0.38a 14.0 0.37b

ReTain + 1-MCP 0.9b 17.7a 0.41a 11.8 0.39ab



Timing of ReTain and Harvista applications

• TRT 1. Control   

• TRT 2. ReTain half pouch/A at 21 dbh    

• TRT3. ReTain half pouch/A @ 21 dbh + 7 dbh   

•  TRT 4. ReTain half pouch/A @21 dbh + 3 dbh   

• TRT 5. ReTain full pouch/A @ 7 dbh    

• TRT 6. ReTain full pouch/A @ 3 dbh    



Flesh browning (%)
- H1 and H2 combined (no statistical difference)

5 months 9 months
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Firmness (N)
- H1 and H2 combined (no statistical difference)

5 months 9 months
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Harvista Field treatments

1. No Harvista (control)

2. 60 g rate 2 weeks before harvest (std early)

3. 60 g rate 1 week before harvest (std late)

4. 60 g rate 1 & 2 weeks before harvest (repeat)

5. 120 g rate 1 week before harvest (double late)



Harvest and storage procedures

• Gala harvested twice to commercial color standards

• Fruit untreated or treated with postharvest 1-MCP

• Storage conditions - air, CA and DCA (33oF)
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Flesh browning (%)

CA ‘DCA’
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Critical importance of PGRs 
reinforced; 



Disorders: Core browning

CA ‘DCA’
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Disorders: Greasiness

CA ‘DCA’
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Storage operators have to know if 
fruit treated with PGRs!
Reinforced by next set of results



Regional results

• Picked at start of CA window in all regions.

• 0.5% oxygen at 33F or 38F

• 8-9 months storage



FB (%)
WNY west
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FB (%)
WNY east (ReTain 
or Harvista)
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FB (%)
Champlain
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SEFB (%)
WNY west
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Orchard # SPI IAD value

1 5.5 0.51

2 3.7 0.32

3 4.9 0.50

4 4.1 0.54

5 3.5 0.68

6 3.1 0.57
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The impact of other variables.

• Oxygen concentration

• Carbon dioxide concentration

• 1-MCP

• Conditioning

• Delayed CA

• Maturity



Maturity 

SPI and IAD values at least partial indication of risk.

• SPI <4.0

• IAD value >0.4 (but regional)?

We use 33F as without FB we cannot develop correlations to predict FB 
risk.
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Correlations for Firmness, SPI and IAD value – 33oF
2021 harvest
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Correlations for Firmness, SPI and IAD value – 33oF
2022 harvest
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Recommendations
Sensory

PGR applied at the correct time are critical for 
long term storage

Store at 38F (will benefit fruit without PGR 
treatment)

Postharvest 1-MCP recommended if fruit are 
treated with a PGR.

0.5% oxygen (1% carbon dioxide) recommended 
for long term storage

2% oxygen (1% carbon dioxide) for standard CA, 
although lower concentrations are okay. PGR!
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