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Background/M&M
• The ethylene inhibitor 1-methylcyclopropene (1-MCP; SmartFreshSM) has been 

used since 2003 as a tool to retain the quality of South African avocados.
• The applications are mostly done in custom built application rooms and 

collapsible tents designed for the purpose. A percentage of applications are 
also performed in shipping containers.

• The containers are either parked at the packinghouse for the duration of the 
packing season or the application is performed en route to the harbour. 

• With the exception of the latter scenario, it is possible to retain hold-back 
samples for quality control purposes. 

• One carton each of control and 1-MCP treated fruit is usually ripened at room 
temperature directly after the application to establish whether the 
application was successful or not.

• A second set of cartons is often stored for 30 days at +5°C before being
ripened at room temperature. 

• This presentation deals with the ripening patterns of ‘Hass’ avocado fruit from
tent applications made at three packinghouses during the last 3 seasons.





Packinghouse locations



Mean number of days to ripen (M-DTR)

Packing-
house

Season

M-DTR* (days)

Direct ripening After 30 days storage

Number of 
applications

Treatment Number of 
applications

Treatment

Control 1-MCP Control 1-MCP

Kiepersol 1 2010 15 19.7 bc 24 a**

Kiepersol 2 2010 41 18.2 c 21.3 ab

Tzaneen

2008 48 10.7 b 12.5 a

2009 28 14.7 d 18.3 c 25 10.4 b 13.1 a

2010 56 13.7 d 12.8 d 53 10.5 b 9.4 c



First fruit to ripen (F-DTR)

Packing-
house

Season

F-DTR* (days)

Direct ripening After storage for 30 days

Number of 
applications

Treatment Number of 
applications

Treatment

Control 1-MCP Control 1-MCP

Kiepersol 
1

2010 15 16.3 bc 20.6 a**

Kiepersol 
2

2010 41 14.6 d 17.6 c

Tzaneen

2008 48 6.5 b 10.8 a

2009 28 11.2 e 15.8 c 25 6.2 b 10 a

2010 56 6.1 g 8.8 f 53 3.2 c 6.2 b



Last fruit to ripen (L-DTR)

Packing-
house

Season

L-DTR* (days)

Direct ripening After storage for 30 days

Number of 
applications

Treatment
Number of  

applications

Treatment

Control 1-MCP Control 1-MCP

Kiepersol

1
2010 15 24.1 ab 27.6 a**

Kiepersol

2
2010 41 22.1 bc 25.2 a

Tzaneen

2008 48 14.3 c 14 c

2009 28 18.9 d 20.9 c 25 14.5 c 16.1 b

2010 56 20.7 c 17.6 d 53 17.5 a 13.1 d



Mean standard deviation (M-STD)
Packing-

house
Season M-STD* (days)

Direct ripening After storage for 30 days

Number of 
applications

Treatment Number of 
applications

Treatment

Control 1-MCP Control 1-MCP

Kiepersol 
1

2010 15 2.4 c 2.1 c**

Kiepersol 
2

2010 41 2.4 c 2.3 c

Tzaneen 2008 48 2.5 b 1.3 e

2009 28 2.3 c 1.8 d 25 2.5 b 1.9 d

2010 56 4.5 a 2.5 b 53 4.4 a 2.1 c



Effect of ripening temperature
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Direct ripening: Kiepersol Packinghouse 1

2010



Direct ripening: Kiepersol Packinghouse 2

2010



Direct ripening: Tzaneen Packinghouse 

2009



Post-storage ripening: Tzaneen Packinghouse

2009



Direct ripening: Tzaneen Packinghouse 

2010



Post-storage ripening: Tzaneen Packinghouse

2010

2010 56 13.7 d 12.8 d 53 10.5 b 9.4 c

Sea-
son

M-DTR* (days)
Direct ripening After 30 days storage

Number 
of 

applica-
tions

Treatment Number 
of 

applica-
tions

Treatment

Con-
trol

1-
MCP

Con-
trol

1-
MCP



Post-storage ripening: Tzaneen Packinghouse
2008





Effect of application temperature
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Effect of ripening temperature

Day
number

Ripe fruit (%)
Control
ripening 

room
Control
office

SmartFresh
ripening  

room
SmartFresh

office
1
2
3
4
5 1.25 2.7
6 2.5 2.7
7
8
9
10 1.25 10.81 3.84
11 27.5 16.21 3.84 3.22
12 1.25
13 12.5
14 17.5 27.02 34.61 12.90
15
16 7.5 10.81 22.58
17 16.25 5.40 17.30 22.58
18 24.32 38.70
19
20 10
21 32.69
22
23 1.25
24 1.25 7.69
25

Day
No

Ripening 
room

setting
(°C)

Mean 
temp 
office 
(°C)

Min 
temp 
office
(°C)

Max 
temp 
office
(°C)

1 20.00 20.72 17.19 25.71
2 21.00 21.06 18.24 26.29
3 21.07 21.54 17.95 26.59
4 21.02 22.09 19.28 26.20
5 22.03 19.5 18.05 20.62
6 22.18 19.37 18.05 26.29
7 22.17 21.17 18.14 25.71
8 19.99 21.78 19.19 25.42
9 21.92 20.29 18.81 21.28
10 20.01 20.68 18.05 21.95
11 19.95 21.68 17.86 24.74
12 20.99 22.29 18.43 25.42
13 21.00 23.03 19.76 26.10
14 20.96 23.48 20.62 27.08
15 22.06 23.29 20.52 28.16
16 23.15 23.71 20.23 27.96
17 23.21 24.67 20.52 28.46
18 24.13 23.03 21.00 29.15
19 24.82 23.96 21.86 25.51
20 23.49 24.48 21.47 28.46
21 23.14 24.89 21.47 28.66

Ave. 21.82 22.22 19.37 25.99

Treatment Mean DTR (days)
Control: ripening room 14.1 a

Control: office 13.8 a
Smartfresh: ripening room 17.3 b

SmartFresh: office 16.7 b



Respiration patterns
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Days to ripen (m-DTR)
 65% MC
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Ryan stored
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Conclusions
• The results showed that a fair amount of variation occurred 

between packinghouses and seasons. 
• However, in virtually all cases the 1-MCP application 

successfully slowed down the softening rate of, especially, 
the first fruit in each sample to ripen.

• In no instance did the 1-MCP treatment lengthen the range of 
the combined seasonal ripening profile.

• Interestingly, in certain instances the ripening profiles of the 
1-MCP treatments were more ripener/pre-packer friendly
than those of the regular atmosphere controls. 

• The trends were supported by a four year laboratory based 
study during which the storage period related respiration 
rates of 1-MCP treated fruit were compared to those of 
control fruit that were stored under both regular and 
controlled atmosphere conditions.
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