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Tolerance of some horticultural perishables to controlled atmospheres.

CA compositionCommodity Temperature
(°C)

O2% CO2%
Tolerance

(days)z
References

Apple

(Gala)

0
0
0
0
0

1 or 3
5
5
5
5
5
10
10
18
22
28

20/40

0.02
0.25
0.5
1

2-3
1.5-1.7

0.02
0.25
0.5
1

2-3
0.02
0.25

1-2
>1.2/1.2

1-3
1-3

1.0-1.1

1-3
1-3

10-20
90

<1/1

12
23

100
220
300

217-231
9
11
55

180
210
5
7

10-15
1
3

6/14

Chen et al. (1985)
Chu (1992)
Couey and Olsen (1977)
Dewey and Bourne (1982)
Ke et al. (1991b)
Lau (1983)
Little et al. (1982)
Morgan and Gaunce (1975)

Chervin et al. (1998 &1999)
Lay-Yee et al. (1997)

Apricot
0
6
15

0.3
0.3
1

12
5
6

Folchi et al. (1994, 1995)

Botondi et al. (2000)

Asparagus 0 or 5 8 60 4 Corrigan and Carpenter (1993)

Avocado 20
20

0.25
0.1-0.4

80
50-75

3
1

Ke et al. (1995)
Yahia and Carrillo-Lopez (1993)

Blueberry 5
5
21

0
5 10-20

54

14-21
42
2

Prange and Lidster (1992)
Smittle and Miller (1988)

Broccoli 0
0
5
5
0
5

0.02
0.5
0.02
0.5

30-50
30-50

9
21
4
21
2
2

Cantwell et al. (1995, 1996)
Zheng et al. (1993)

Carnation 0
5
0

0.5
0.5
0.5

0.1/4
8.4/0.1/4

30-50
30-50

60
60
0/4

60/0/4

6
6
3
1

2/4
1/2/3

Cantwell et al. (1995, 1996)
Zheng et al. (1993)
Irving and Honner (1994)
Shelton et al. (1997)

Cherry 0
0
0
5
5
6
0
0
0
47

0.02
0.25

1
0.02
0.25
0.3

1

20-40
60

80-100
15

25
35-44

56
21
38
18
42
7

4-7
25 min

Chen et al. (1981)
Folchi et al. (1994)
Ke and Kader (1992b)
Patterson (1982)
Patterson and Melsted (1977)

Shellie et al. (2000)

Chrysanthemum 0.5
0.5 8.4/4

60
60/4

1
1/5 y

Shelton et al. (1997)



Tolerance of some horticultural perishables to controlled atmospheres (continued).

CA compositionCommodity Temperature
(°C)

O2% CO2%
Tolerance

(days)
References

Chrysanthemum
   cont.

Cut flowers

0.5
0.5

2

8.4/0.1/4
0.1

0.1

60/0/4 1/2/3y

2

4

Shelton et al. (1997)

Shelton et al. (1996)

Date 22-28 4-7 60-85 4.5 mo. Navarro et al. (1998)

Grape 5 0.5 35-45 6 Ahumada et al. (1996)

Grapefruit 10
10
46

0.05
16.8

1

0
20
20

21
21

0.13

Shellie et al. (1997a)

Shellie et al. (1997b)

Kiwifruit 40 0.4 20 0.3 Lay-Yee and Whiting (1996)

Lettuce 0
0
5
5

0.02
0.5
0.02
0.5

13
21
11
21

Cantwell et al. (1995, 1996)
Zheng et al. (1993)

Mango

(mature green)

0
5

20
20
20

40, 42, 43
48

12 or 15

0.2-0.3
2

0.5

0
0.8
3

30-50
30-50

50
70-80

50
67

5
3-4

5
5
4

160 min
160 min
14-21

Yahia (1993, 1994)
Yahia  et al. (1989)
Yahia and Hernandez (1993)
Yahia and Vazquez-Moreno (1993)
Yahia and Ortega (1999)
Yahia et al. (1997)
Bender et al. (2000)

12 1 30-50 3 Leon et al. (1997)

Nectarine 0
0
5
5
6
10
10
15
20
25
0
0

0.02
0.24
0.5
2

0.3
0.02
0.25
0.5
0.25
0.50
4.2
1

20

80
99

14
28
3-6
8
30
10
13
2-3
3-5
2-3
10
6

Folchi et al. (1994)
Ke and Kader (1992b)
Ke et al. (1994)
Kerbel et al. (1990)
Mitchell et al. (1984)
Smilanick and Fouse (1989)
Soderstrom et al. (1987)

Orange 5
5
10
10
5

0.02
0.25
0.02
0.25
8.4 60

16
23
15
20
5

Ke and Kader (1989, 1990)

Orchid

Papaya

0.5
0.5
0.5
0.5

20

8.4/4
8.4/0.1

0.1
0.1/4

0.2-0.4

60/4
60/0

0/4

1/5
1/ 2

2
2/4

2-3

Shelton et al. (1997)

Yahia et al. (1989, 1992), Yahia (1995)

Peach 0
0
5
5
0
0

0.02
0.25
0.02
0.25

8
4.2

60
80
99

40
>40
14
14
7
6

Carpenter et al. (1992)
Ke et al. (1991c)
Ke et al. (1994)
Mitchell et al. (1984)



Tolerance of some horticultural perishables to controlled atmospheres (continued).

CA compositionCommodity Temperature
(°C)

O2% CO2%
Tolerance

(days)z
References

Peach, cont. 0
0
0
20
20

1
0.21
0.21
0.25
0.21

99

99

3
19
5

3-5
4

Mitchell  et al. (1984)

Pear, Asian
0
0
2
5
5

0.02
0.25
1-3
0.02
0.25

14
14

60-120
11
13

Ke et al. (1991b)
Zagory et al. (1989)

Pear,
European

0
0
0
0
5
5
10
10
25

0-10
5-10
20

0.02
0.25
0.5
1

0.25
1

0.25
1

0.25
10-16

4.2
0.25

1-3

20-50
80
80

>10
40
60
90
18
25
10

>10
3-5
6
4

2-3

Chen and Mellenthin (1982)
Ke et al. (1990, 1994)
Mellenthin et al. (1980)
Yoshida et al. (1986)

Persimmon

28

20
20
20
20

1

0.5
3

0-4
0.25

5
33

80-100
40

3 h

7-10
10
2-5
7

Chervin et al. (1998,1999)

Dentener et al. (1990)
Gazit and Adato (1972)
Mitcham et al. (1997a)
Pesis and Ben-Arie (1986)
Pesis et al.  (1986)

Plum 0
5
5
6
10
10
0
5

8
0.02
0.25
0.3
0.02
0.25

1
4.2

60

99
80

7
32
41
15
9
14
5
6

Carpenter  et al. (1992)
Folchi et al. (1994)
Ke  et al. (1991b)
Mitchell  et al. (1984)

Rose 0
0
5
5
0
5

0.5
0.5

0.02
0.5
0.02
0.5

8.4/4

30-50
30-50

60
60/4

15-20
>21
7-14
>21
2-4
1-2
1

1/5 y

Cantwell et al. (1995, 1996)
Zheng et al. (1993)

Shelton et al. (1997)

Strawberry 0
0
5
5

0-5
0-5

0.02
0.25
0.25

1

4.2-10
20

50-80

6
10
8

>10
10-15

8

Ke et al. (1991a)

Sweet Potato 25 2 40 7-10 Delate and Brecht (1989)
zTolerance in days, unless otherwise noted
y Sequential controlled atmosphere treatment
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