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Objectives
This study was carried out to investigate sprouting and cold hardiness during wintering and thawing

periods in 7-year-old mulberry(Morus) three varieties of Kaeryangppong, Shinilppong and
Yongcheonppong. The killing points of the mulberry twigs were investigated using DTA(Differential
Thermal Analysis).

Materials and Methods
Materials - Mulberry varieties : Kaeryangppong, Shinilppong, Yongcheonppong.
Methods - Sprouting percentage

DTA(Differential Thermal Analysis) : Killing point, DT(Differential Thermal)

Results and Discussion

After breaking dormancy, the percentage of sprouting from mulberry cuttings was over 98% in all 3
mulberry varieties starting from March 15, the highest rate was in Yongcheonppong variety and the
lowest was in Kaeryangppong.

The highest stage of the cold hardiness was in December and January. During the months, killing point
of Kaeryangppong was -36 C, that of Shinilppong was -35°C and Yongcheonppong was -39C.

Using DTA(Differential Thermal Analysis), the first exotherm resulting from freezing of the living bark
occurred between -6°C and -13°C from October 17 to March 7, the second exotherm resulting from
freezing of the xylem and pith occurred between -34'C and -37°C from December 12 to January 16.

From these results, it was concluded that the cold hardiness of mulberry was the highest in

Yongcheonppong and the period of Yongcheonppong's was a month longer than the other varieties.
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Fig. 1. Effect of cutting date on sprouting Fig. 2. Seasonal changes of the killing
percentage of muiberry.
-~ :Kaeryangppong, point in the mulberry. Symbols are the
~0- :Shinilppong, same as in Fig. 1.
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Fig. 3. DTA profiles of winter Fig. 4.DTA profiles of winter Fig. 5. DTAprofiles of
twig of the mulberry twig of mulberry winter twig of the mulberry
(Keryangppong) in different {Shinilppong). Abbreviations (Yongcheo-nppong).
season. DT. Differential are the same as in Fig. 3. Abbreviations are the same
temperate; A, The first as in Fig. 3.
exotherm resulting from
freezing of the living bark; E,
The second exotherm
resulting from freezing of the
xylem and pith.
References

Andrews, P. K. and E. L. Proebsting Jr. 1987. Effects of temperature on the deep supercooling

characteristics of dormant and deacclimating sweet cherry flower buds. J. Amer. Soc. Hort. Sci,

- 44 -



112(2) : 334 ~340.

George, M. F. and M. J. Burke. 1977a. Cold hardiness and deep supercooling in xylem of a shagbark
hickory. Plant Physiol. 59 : 319~325.

Ishikawa, M. and A. Sakai. 1981. Freezing avoidance mechanisms by supercooling in some
Rhododendron flower buds with reference to water relations. Plant Cell Physiol. 22 : 953 ~967.

Kaku, S., M. Iwaya and M. Kunishige. 1980. Supercooling ability of Rhododendron flower buds in
relation to cooling rate and cold hardiness. Plant Cell Physiol. 21 : 1205~ 1216.

Quamme, H. A. 1978. Mechanism of supercooling in overwintering peach flower buds. J. Amer. Soc.
Hort. Sci. 103 : 57~61.

Quamme, H. A. 1983. Relationship of air temperature to water content and supercooling of overwintering
peach. J. Amer. Soc. Hort Sci. 108(5) : 697 ~701.

Sakai, A. 1979. Freezing avoidance mechanism of primordial shoots of conifer buds. Plant Cell Physiol.
20:1381~1390.

..45_



