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Effects of Temperature During Postharvest Period on the Endodormancy, Ecodormancy and
Respiration Rate of Garlic Bulbs : Hiroko YAMAZAKI*!', Eiko NIWATA*?’, Takayoshi YAaNo*!’, Kaori
NAaGasUuGA* " and Atsushi YAMASAKT*

Abstract : The effects of temperature during the postharvest period on endodormancy, ecodormancy
and respiration rate of garlic ‘Fukuchi White" bulbs were investigated to clarify the bulbs basic
characteristics, which will be useful for the development of a chemical-free postharvest technology.
Bulbs at harvest were already starting to awaken from endodormancy. Three-week forced curing
after harvest accelerated this awakening. When bulbs were exposed to various temperatures
(=05C ~35C) for 3 weeks just after harvest, exposure to —05C and 15C retarded awaking
endodormancy, while exposure to 25C, 30C or 35C accelerated it. Exposure to 35C accelerated it
most severely. The bulbs stored at various temperatures (—25C ~35C) for 9 weeks after the 3-
week forced curing developed sprouts and roots most easily in storage at 15C and 10C, respectively.
The further the storage temperature was from 15C and 10C, the less the bulbs developed sprouts
and roots, respectively. Sprout and root growth in 9-week storage at —2.5C and 35C was inhibited
almost completely. The respiration rate of stored bulbs declined with the rise in temperature in the
range from 20C to 30C. The respiration rate in storage at high temperature (25C ~35C) was
lower than that in storage at cool temperature (10C~20C). Garlic bulbs obtained this unique
respiration characteristic for about 3 weeks after harvest. From the results of this study, it can be
presumed that curing between 25Cand 30T is more suitable than that at about 35T, the existing

curing temperature of garlic bulbs in Aomori prefecture, from the viewpoint of maintenance of
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endodormancy. It can also be presumed that subzero temperature is suitable for long-term storage of

garlic bulbs because it is effective for maintaining endodormancy as well as ecodormancy.
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Fig. 1 Changes in daily maximum (@), mean (&)
and minimum (@) temperatures during the
bulb storage.
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Table 1 Average of daily maximum, mean and
minimum temperatures during forced

curing and natural curing for 3 weeks.

Temperature (C)

Curing type

Maximum Mean Minimum
Forced curing 339 28.1 223
Natural curing 275 22.5 189
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Fig. 2 Changes in the depth of endodormancy (A), sprout growth (B), root growth (C) and the number of
leaves differentiated within a clove (D) of garlic bulbs.

Bulbs were harvested on July 1, and forcedly cured for 3 weeks, and then stored at natural temperature from
July 22 to Oct 9. a>Rooting index 0 = no rooting, 1 = trace, 2 = root length less than lmm, 3 = root length 125

mm, 4 = root length 2.5—5mm, 5 = root length more than 5mm. Data are means=SE of 16 (A) and 10 (B, C, D)
replications, respectively. The SE is within the data point if not shown.
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endodormancy (A), sprout growth (B) and
root growth (C) of stored garlic bulbs.

Harvested bulbs were naturally or forcedly cured
for 3 weeks, and then stored at natural tempera-
ture from July 22. @See fig. 2. ns. **Means at
each sampling date are not significantly or
significantly different at the 1% level by t-test
(A, B) or by U-test (C), respectively.
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Table 2 Bud and root growth and water content
of scales of garlic bulbs at the end of
temperature treatment for 3 weeks.

Temperature Root  Sprout Water content of scale
() index?  ratio (%)
-05 0  035+002Y 604+ 0.6
2 0 0.34+0.01 61.0+0.6
5 0 0.33+0.01 60.1 0.6
10 0 0.40+0.02 60.9+0.2
15 0 0.32+0.01 61.2+0.3
20 0 0.33+0.02 60.2+0.5
25 0 0.33+0.02 60.6 +0.6
30 0 0.34+0.02 60.8 +0.7
35 0 0.35+0.02 60.1+05
2 See fig 2. bSE
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Fig. 4 Effects of temperature on the depth of

endodormancy of garlic bulbs.

Bulbs were exposed at different temperatures
for 3 weeks just after harvest. Data are means
+SE of 16 replications.
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Fig. 5 Effects of storage temperature on sprout

growth (A) and root growth (B) of garlic
bulbs stored for 3 (#),6 (&) and 9 (O)
weeks.

2 Gee fig. 2. Mean separation within the same
storage period by Tukey-Kramer's multiple
range test (A) or Steel-Dwass's multiple range
test (B) at the 5% level, respectively
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Fig. 6 Changes in the respiration rate of garlic bulbs during 9-week storage at various temperatures

between —2.5C and 35TC.

Data are means=SE (n=4). The SE is within the data point if not shown.
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Fig. 7 Changes in the respiration rate of garlic bulbs
during 9-week storage at 32°C (0), 35C (@),
38T (¢) and 41T (a). Data are means = SE
(n=4).

The SE is within the data point if not shown.
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Fig. 8 Relationship between storage temperature

and the respiration rate of garlic bulb after 4
weeks in storage.

The respiration rate in storage at 35C is regarded
as 100%. A value at —257T is the respiration rate
after 5 weeks in storage.
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Fig.10 Changes in the respiration rate of garlic bulbs

after harvest. Just after harvest, bulbs were

garlic bulbs stored at various temperatures
for 6 weeks.

Mean separation by Tukey-Kramer's multiple
range at the 5% level.
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Table 3 Effect of temperature on maintenance of endodormancy and ecodormancy of garlic bulbs.

Temperature (C)

Dormancy type

-25 -05 2 5 10 15 20 25 30 35
Endodormancy —a) (@) O AN O O O A x X X
Ecodormancy O - - X X X X X X A O @)

Each symbol represents relative effectiveness of temperature on maintenance of the two types of dormancy.
Owery strong, Ostrong, Amoderate, X weak, X X very weak.

a)not examined.
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