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Several Types of Physiological Response to Different Humidities
in Fruits and Vegetables
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In this paper, effects of relative humidity (RH) on the respiration rate and ethyl-
ene production of 63 kinds of fruits and vegetables including flowers were inves-
tigated at different humidities of high RH (93-98 %) and low RH (52-65 %). From
the respiratory response to RH, they could be classified into three groups : acceler-
ative, inhibitive and insensitive at low RH. The first group included climacteric fruits
such as banana, pear and kiwifruit ; the majority of the fruit vegetables ; and root
vegetables such as tap root, tuber and tuberous root. The second group included
Chinese pear, Japanese pear, strawberry, the majority of the leaf vegetables,
mushrooms and flowers. The third group included grape and orange. Furthermore, by
appending endogenous ethylene production at low RH, they could de classified into
eight groups from the physiological response to low RH. These results seem to
indicate that water deficit stress at low RH was positively correlated to their

physiological response in secondary order.

Key words : relative humidity, fruits and vegetables, wilting, ethylene production,

respiration rate
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Table 1. Changes in weight loss of various fruits at different humidities
Kinds Weight loss (96 days™) Holding period
Low RH High RH (days)
Rosaceae Sweet cherry (Takasago) 5.95 0.33 6
Japanese apricot (Gyokuei) 2.28 0.98 10
Plum (Methey) 1.96 0.39 5
Loquat (Mogi) 1.83 0.27 12
Japanese pear (Nijisseiki)  0.66 0.16 21
Pear (Bartlett) 0.54 0.20 14
Pear (la France) 0.45 0.17 18
Chinese pear (Yali) 0.20 0.11 40
Vitis Grape (Delaware) 2.25 0.33 6
Citrus Kumgquat 2.06 0.12 9
Lemon 1.94 0.33 18
Satsuma mandarin 0.97 0.24 20
Orange (Fukuhara) 0.41 0.12 28
Musa Banana (Cavendish) 0.92 0.28 30
Actinidia  Kiwifruit (Hayward) 0.60 0.21 10

1. Relative humidity : low RH : 52-65 9, high RH : 93-98 9.

2. Temperature : 20°C.
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Table 2. Changes in weight loss of various vegetables and flowers at different humidities

Kinds Weight loss (% days™) Holding period
Low RH High RH (days)
Fruit vegetables Okura 11.32 0.89 4
Cucumber (Sharp-one) 5.13 0.78 8
Eggplant (Chikuyou) 4.44 1.07 8
Green pepper (Kyounami) 3.05 1.13 8
Strawberry (Toyonoka) 1.11 0.09 4
Winter squash 0.42 0.15 28
Tomato (Saturn) 0.37 0.15 11
Tomato {Momotaro) 0.22 0.13 8
Leaf vegetables Radish seedlings 27.18 0.62 3
Garland chrysanthemum 25.52 3.62 3
Chinese chive 22.23 3.43 3
Spinach 21.86 4.24 3
Water-convolvulus 20.82 3.88 3
Perilla 20.63 3.75 3
Japanese honewort 20.11 412 3
Chinese mustard 20.09 3.76 3
Parsley 18.66 3.80 3
Chingensai 15.41 4.00 3
Head lettuce 3.23 0.72 6
Chinese cabbage 2.52 0.20 20
Cabbage 1.38 0.27 21
Root vegetables Carrot (Seiyou-gosun) 11.32 0.94 6
Japanese radish (Mino-wase) 5.35 0.23 15
Ginger 2.07 0.41 8
Taro (Ishikawa-wase) 0.62 0.22 35
Sweet potato (Kintoki) 0.36 0.14 35
Potato (May Queen) 0.27 0.03 35
Onion 0.12 0.10 28
Garlic 0.11 0.09 28
Flower vegetables Cauliflower 9.42 1.06 6
Myoga 7.63 1.54 3
Broccoli 7.45 1.97 9
Stem vegetables Young bracken 28.96 4.20 3
Celery 9.42 1.06 6
Garden asparagus 7.66 1.03 5
Bamboo shoot 6.59 0.91 5
Garlic bolt 3.85 1.76 7
Legumes Green pea 16.01 4.69 3
Snap bean 6.98 1.12 5
Young soybean 3.26 0.56 4
Broad bean 3.07 1.03 4
Podded pea 3.05 0.67 4
Mushrooms Enoki-take 27.42 3.98 3
Shii-take 26.44 8.30 3
Mushroom 24.44 5.38 3
Flowers Alstroemeria flower (Regina) 6.93 0.80 3
Carnation flower (Francisco) 0.44 0.03 8
Rose flower (Libiya) 0.36 0.04 3

1. Relative humidity : low RH : 52-659;, high RH : 93-989%.
2. Temperature : sweet potato, potato and taro were held at 25°C, others at 20°C.
3. In flowers, whole flower was used for a sample.
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Fig. 1 Changes in respiration rate and ethylene production of several fruits and vegetables at different relative

humidities (20°C).
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Table 3 Several types of physiological response to low humidity in fruits and vegetables

Inductive or accelerative

Banana (Cavendish)

Pear (la France ; Bartlett)
Kiwifruit (Hayward)

Tomato (Momotaro ; Saturn)
Cucumber (Sharp-one)
Eggplant (Chikuyou)

Green pepper (Kyounami)
Winter squash

Okura

Parsley

Accelerative

Japanese radish (Mino-wase)
Carrot (Seiyou-gosun)
Young bracken
Garlic bolt
Respiration rate Bamboo shoot
Ginger
Green pea

Ethylene production

Insensitive Inhibitive
Plum (Methey) Garland chrysanthemum
Loquat (Mogi) Garden asparagus

Sweet cherry (Takasago)
Satsuma mandarin
Lemon

Sweet potato (Kintoki)
Potato (May Queen)
Taro (Ishikawa-wase)
Mpyoga

Cauliflower

Celery

Snap bean

Insensitive Grape (Delaware)

Orange (Fukuhara)

Strawberry (Toyonoka)
Chinese chive

Chingensai

Chinese mustard

Perilla

Spinach

Radish seedlimgs

Shii-take

Carnation flower (Francisco)
Rose flower (Libiya)

Inhibitive

Japanese honewort
Water-convolvulus

Young soybean

Enoki-take

Alstroemeria flower (Regina)

Chinese pear (Yali)
Japanese pear (Nijisseiki)
Japanese apricot (Gyokuei)
Kumquat

Head lettuce

Cabbage

Chinese cabbage

Onion

Garlic

Broccoli

Podded pea

Broad bean

Mushroom

Conditions of determination are the same as shown in Table

1 and Table 2.
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