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ABSTRACT

Freezing hardiness of winter bud and branch of several pear (Pyrus pyrifolia) cultivars according to
degree and duration of low temperatures was investigated by sprouting, electrolyte leaching rate and
triphenyltetrazolium chloride (TTC). Sprouting rate as infected by degree and duration of low
temperature were different between cultivars. The lower temperature, the longer duration, sprouting
rate was decreased. Electrolyte leaching rate was showed above 30% at below -30°C treatment
regardless of cultivars and duration. The lower temperature and the longer duration, Electrolyte
leaching rate was increased. Electrolyte leaching rates of Manpungbae, Niitaka and Chuwhangbae at
-30°C for 9 hours treatment which were observed high sprouting rate, were lower than those of other
varieties. Absorbance rates by TTC test at -21°C treatment were 66.0 to 96.5% for 6 hours, 49.4 to
91.9% for 9 hours, and 37.3 to 89.4% for 12 hours. Freezing hardiness of pear cultivars at ecodormancy was
different according to degree and duration of low temperature treatments.

Key words: Freezing hardiness, Sprouting, Electrolyte leaching rate, Triphenyltetrazolium chloride (TTC),
Pyrus pyrifolia
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Table 1. Sprouting of branch cuts of several pear cultivars according to degree and duration of low temperatures

Temperature (°C)

Duration(hr) Cultivars

=21 -24 =27 -30 -33

Hanareum 71.1 & 75.7 ab 69.0a 289a Oa

Hosui 69.5a 71.8 ab 242¢ 9.4 be Oa

Wonwhang 735a 299¢ 209¢ Oc Oa

Kousui 782a 63.8 ab 58.8a Oc Oa
Whangeumbae 822a 8l4a 209 ¢ 9.2 be Oa

6 Whasan 832a 323¢ 49.9 ab Oc Oa
Manpungbae 743 a 72.5 ab 61.0a 11.7b Oa

Niitaka 728 a 67.1 ab 37.2bc 18.9 ab Oa
Gamcheonbae 79.1a 59.8b 27.0c Oc Oa
Chuwhangbae 82.6a 254c¢ 25.1c¢ 11.6 b Oa

Hanareum 74.1a 0f Oc Oc Oa

Hosui 28.6 b 15.4 cdef 12.9 bc 33 be Oa

Wonwhang 3470 12.4 def 8.5bc 3.0bc Oa

Kousui 80.8 a 22ef Oc Oc Oa

9 Whangeumbae 80.2a 41.5ab 6.7¢ 7.3 abc Oa
Whasan 752 a 11.3 def S1c Oc Oa
Manpungbae 66.9a 31.3 be 13.5bc 7.6 abc Oa

Niitaka 73.5a 22.1cd 20.5b 0.3ab Oa
Gamcheonbae 69.8 a 17.2 cde 33¢ Oc Oa
Chuwhangbae 724a 547a 422a 12.1a Oa

Hanareum 555b 9.3 bed Oc Oc Oa

Hosui 39.3 be 0d Oc Oc Oa

Wonwhang 39.3 be 0d Oc Oc Oa

Kousui 279 cd 0d Oc Oc Oa

12 Whangeumbae 532b 0d Oc Oc Oa
Whasan 16.2d 52cd Oc Oc Oa

Manpungbae 755a 25.8a 174 a 52b Oa

Niitaka 42.6 be 21.2 ab 49bc 11.0a Oa
Gamcheonbae 78.0a 23.3 ab Oc Oc Oa
Chuwhangbae 45.6 be 15.9 abc 11.6 ab Oc Oa

“Mean separation within each columns by Duncan's multiple range test, 5% level.
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Fig. 1. Electrolyte leaching of branch cuts of several pear cultivars according to degree and duration of low temperatures.

Vertical bars show standard error.
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Table 2. Absorbance rates of branch cuts of several pear cultivars according to degree and duration of low temperatures

Duration . Temperature (°C)
Cultivars
(hr) 21 24 27 -30 -33

Hanareum 75.2 bc” 62.4 ab 450a 29.8a 334b
Kousui 92.0 ab 84.4a 379a 329a 34.6 ab
Wonwhang 74.7 abe 52.5b 394a 324a 33.1b
Hosui 70.5 be 504 a 410a 302a 344 ab
Whangeumbae 69.8 ¢ 71.7 ab 40.5a 283 a 34.7 ab

6 Whasan 91.8 ab 72.8 ab 415a 31.6a 334Db
Manpungbae 79.4 abe 52.6b 458a 303 a 464 a
Niitaka 66.0 ¢ 49.8b 412a 3l.1a 34.4 ab
Gamcheonbae 66.3 ¢ 54.0b 40.5a 339a 35.6 ab
Chuwhangbae 96.5a 62.1b 389a 309a 35.1 ab
Hanareum 90.4 a 57.2 abc 29.7 ab 292 a 25.6a
Kousui 68.6 ¢ 30.7 cd 30.7b 29.5a 314a
Wonwhang 919a 59.5 ab 58.8 ab 299a 293a
Hosui 494b 54.3 abc 30.5 ab 31.0a 29.8a

9 Whangeumbae 85.7 ab 47.7 ab 299b 29.8a 284 a
Whasan 79.9 ab 27.5d 31.6 ab 31.7a 28.1a
Manpungbae 87.8 ab 65.6 ab 69.0 a 31.0a 312a
Niitaka 85.9ab 61.5 ab 42.4 ab 31.7a 278 a
Gamcheonbae 85.9 ab 754 a 40.8 ab 283 a 30.6 a
Chuwhangbae 76.3 ab 51.4 abed 48.7 ab 29.8a 27.0a
Hanareum 67.9 bed 284 a 32.1a 30.5a 304a
Kousui 38. 6e 319a 349a 292 a 34.6a
Wonwhang 384e¢ 30.1a 32.8a 27.1a 332a
Whasan 373 ¢ 32.8a 382a 28.5a 37.0a

19 Manpungbae 87.7 ab 40.7 a 354a 39.6a 37.0a
Niitaka 89.4a 348a 294 a 27.7a 336a
Gamcheonbae 81.5 abc 40.7 a 31.5a 329a 339a
Chuwhangbae 49.2 de 45.6a 30.0a 26.1a 364a
Whasan 373e 328a 382a 285a 37.0a
Whangeumbae 69.3 abc 375a 325a 329a 348a

“Mean separation within each columns by Duncan's multiple range test, 5% level.
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Fig. 2. Correlation between sprouting and electrolyte leaching(A) and absorbance rate by TTC(B) of low temperature treated

branch cuts of several pear cultivars.

Table 3. Free sugar contents of lyear old shoot of pear cultivars

. Free sugar (mgg 'FW) Sorbitol/Total
Cultivars - o
Sucrose Glucose Fructose Sorbitol Total (%)
Hanareum 5.6d 59a 24d 24.2 bc 38.1ab 63.5 abc
Hosui 7.1 ab 4.7 ab 9.0a 27.9 ab 48.6a 57.3 bc
Wonwhang 4.6cd 73a 39cd 23.1be 38.9 ab 59.5 abe
Whangeumbae 6.0 be 69a 42cd 26.3 ab 43.4 ab 60.4 abc
Kousui 5.4 cd 55a 6.8a 17.0c¢ 348 ¢ 49.0c
Whasan 6.3 abc 2.1b 22d 2440 35.0c¢ 69.7 ab
Manpungbae 6.1 abc 59a 33d 28.7 ab 44.2 ab 65.1 ab
Niitaka 7.3 ab 6.1a 42cd 27.5 ab 45.1 ab 61.0 abc
Gamcheonbae 75a 6.8a 5.9bc 25.7 ab 46.0 ab 56.0 bc
Chuwhangbae 5.6cd 4.4 ab 33d 32.1a 45.5 ab 70.5a

“Mean separation within each columns by Duncan's multiple range test, 5% level.
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