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Cooling requirements of different wine grape varieties
in the eastern foothills of Helan Mountain
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Meteorological Disaster Prevention and Reduction, Yinchuan, Ningxia 750002, China)

Abstract; Using annual branches from the main cultivated varieties—Cabernet Sauvignon, Chardonnay, Mer-
lot, Pinot Noir, and Marselan—grown in the eastern foothills of Helan Mountain as test materials, this study ex-
plored the relationship between low-temperature treatments of varying durations and the germination rate of wine
grapes. The method involved refrigeration in fresh-keeping cold storage followed by heating the seedbed to promote
germination. Using the classic <7.29C model to determine its cooling demand.The results showed that within the
temperature range of <7.2°C, as the refrigeration time increased, the germination rate of each variety increased
under both soil heating and cutting heating methods. The cold storage days for breaking dormancy in winter buds of
five grape varieties of Cabernet Sauvignon, Chardonnay, Merlot, Pinot Noir, and Marselan were 16.9,1.4, 5.3,
16.8 d and 10.0 d, with germination rates reaching 60%. The cooling requirements were 610, 238, 331, 607 h and
444 h, respectively, with a germination rate of 70% as the indicator. The refrigeration days were 32.5, 7.5, 17.6,
25.8 d and 25.8 d and the cooling requirements were 984, 384, 626, 823 h and 823 h. The cooling requirements

for the five varieties under the cutting and germination method, with germination rates of 60% and 70% as thresh-
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olds, were 1 178, 413, 1 205, 593, 1 212 h and 1356, 598, 1 442, 710, 1 308 h, respectively.The cooling re-

quirements of various varieties of wine grapes under the method of burying soil and promoting sprouting were signifi-

cantly lower than those under the method of cutting and promoting sprouting. Based on a germination rate of 70%,

the cooling requirements of mid to late maturing varieties such as Cabernet Sauvignon, Merlot, and Marselan range

from 1 300 to 1 450 hours, which was significantly higher than the cooling requirements of early maturing varieties

such as Chardonnay and Pinot Noir at around 590 to 710 hours.

Keywords: wine grapes; cooling capacity required; germination rate; germination method; <7.2°C model;

eastern foothills of Helan Mountain
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Fig.1 Schematic diagram of arch shed construction
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Fig.4 Relationship between the germination rate of branches and the refrigeration days

under soil germination and cutting germination methods
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Table 1  Cold requirements for winter bud releasing dormancy of various wine grape varieties under different germination methods
T AfEZE I FFA 25 5
. Soil germination method Cutting and germination method
Variety 60% i 55 % 70% i 3 % 60% i % % 70% 1 3 %
60% germination rate 70% germination rate 60% germination rate 70% germination rate
D/d CH/h Drd CH/h D/d CH/h D/d CH/h
Caber:ﬁ;lé;jiivignon 16.9 610 32.5 984 40.6 1178 48.0 1356
#Z 1 Chardonnay 1.4 238 7.5 384 8.7 413 16.4 598
7 Merlot 5.3 331 17.6 626 41.7 1205 51.6 1442
S Pinot Noir 16.8 607 25.8 823 16.2 593 21.1 710
L, 355 >% Marselan 10.0 444 25.8 823 42.0 1212 46.0 1308
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