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ABSTRACT

Remarkable winter season warming has been observed in East Asian countries during the last century.
Accordingly, significant effects on dormancy and the resulting budburst of deciduous trees are expected.
However phenological observations are rare and insufficient compared with the long-time climate records
in the same region. A chill-day accumulation, which can be estimated from daily maximum and minimum
temperature, is expected to make a reasonable proxy for dormancy depth of temperate zone fruit trees. To
simulate dormancy depth during 1921-2004, a chill-day model parameterized for “Campbell Early”
grapevine, which is the major cultivar grown virtually anywhere in South Korea, was applied to daily
temperature data at 8 locations in South Korea. The calculations showed that the chilling requirement for
breaking endo-dormancy of this grapevine cultivar can be satisfied by mid-January to late February in
South Korea, and the date was delayed going either northward or southward from the “Daegu-Jeonju”
line crossing the middle of South Korea in the east-west direction. Maximum length of the cold tolerant
period (the number of days between endo-dormancy release and forced dormancy release) showed the
same spatial pattern. When we divide the 83 years into 3 periods (I: 1921-1950, I1: 1951-1980, and III:
1981-2004) and get the average of each period, dormancy release date of period III was accelerated by as
much as 15 days compared with that of period T at all locations except Jeju (located in the southernmost
island with subtropical climate) where an averagel5-day delay was predicted. The cold- tolerant period
was also shortened at 6 out of 8 locations. As a result, budburst of “Campbell Early” in spring was
accelerated by 6 to 10 days at most locations, while inter-annual variation in budburst dates was increased
at all locations. The earlier budburst after the 1970s was due to (1) warming in winter resulting in earlier
dormancy release (Incheon, Mokpo, Gangneung, and Jeonju), (2) warming in early spring accelerating
regrowth after breaking dormancy (Busan and Jeju), and (3) both of them (Seoul and Daegu).

Key words : Climate change, Phenology, Vineyards, Dormancy, Chill day
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Fig. 1. Daily accumulation pattern of chill days in “Campbell Early” grapevine during 1921-2004 estimated by daily maximum

and minimum temperature at 8 weather stations in South Korea.
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Fig. 2. Endodormancy release date (A), forced dormancy
release date (B), and duration of maximum cold tolerance
of “Campbell Early” grapevine at 8 weather stations, Each
bar represents the average for 1921-1950 (white), 1951-
1980 (grey), and 1981-2004 (black), respectively.
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Fig. 4. Inter-annual variation in budburst dates of “Campbell
Early” grapevine at earliest (Busan) and latest (Incheon)
locations in South Korea during 1922-2004.

Fig. 3. Changes in endodormancy release date (A), forced dormancy release date (B), maximum cold tolerance duration (C),
standard deviation of endodormancy release date (D), standard deviation of forced dormancy release date. (E), and standard
deviation of cold tolerance duration (F) of “Campbell Early” grapevine at 8 weather stations between 1921-1950 and 1981-2004.
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Fig. 5. Budburst date (A) and the duration between
dormancy release and budburst (B) of “Campbell Early”
grapevine at 8 weather stations. Each bar represents the
average for 1921-1950 (white), 1951-1980 (grey), and
1981-2004 (dark grey), respectively.
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