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ABSTRACT This experiment was carried out to find out the effects of heat
conservation materials (burying in soil, lagging, lagging +straw, nonwoven fabric,
nonwoven fabrictstraw) on freezing damage, labor saving, and crown gall occur-
rence of ‘Kyoho grapes. Temperature differences in burying in soil and lagging
with 2.8C and 6.4C, respectively and were considered favorable for over-
wintering of grapevines. Heat conservation index in lagging +straw and burying
in soil calculated from degree-hours below -10C was 5 to 7 times higher than
that of open field. Budbreak started earlier in lagging with+straw and nonwoven
fabrictstraw covering, and percent budbreak was increased by 22% and 7%,
respectively, as well as higher than burying in soil. Diameter of bearing mother
branch and length of internode and daughter branch were gross or long with
soil and lagging straw and nonwoven fabrictstraw. Cane growth was enhanced
by burying in soil and lagging with+straw treatment. Crown gall occured higher
in soil covered grape vines Labor saving was obtained in lagging with as much as
44% compared to burying in soil.

Additional key words: covering material, labor saving, overwintering method
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Table 1. The maximum and minimum temperatures around grapevines during the
winter (from January 5 to February 15, 1995 to 1997) according to heat conservation

materials.
Coverine material Maximum temp(C) Minimum temp(C) Range
J Average  Highest Average Lowest (max-min)

Control” 6.0 19.8 -10.7 -17.5 16.7
Soil 0.7 2.0 2.1 -4.0 2.8
Lagging 7.6 14.1 -5.6 9.5 13.2
Lagging+Straw 3.9 10.0 -2.5 4.4 6.4
Non-woven fabric 7.8 17.2 -5.0 9.1 12.8
Non-woven fabric+Straw 7.1 124 -2.6 -3.0 9.7

“Control temperature means air temperature.

Table 2. Total and average degree-hours below -10TC and temperature index as affected
by heat conservation materials from (January 16 to February 15) 1995 to 1997.

Degree-hour  Control” Soil

Lagging

Lagging Non-woven Non-woven
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Fig. 1. Time course changes of daily temperatures as expressed in
average temperatures from February 11 to 15, 1995 to 1997.
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Fig. 2. Effect of heat conservation materials on percent
budbreak of Kyoho' grapes.



Table 3. The diameter of bearing mother cane (BMC) and daughter cane and length of
internode and daughter cane of ‘Kyoho' grapevines according to heat conservation

materials.
Diam. of BMC  [ength of Length of Diam. of
C . . (mm) internode  daughter daughter
overing material
At After cane cane
experiment 1 year (mm) (cm) (mm)
Control 108 a* 127c  165d 772 ¢ 65 b
Soil 102a 241a 2762 1204 ab 84 a
Lagging 111a 236a 2561bc 1142 ab 83 a
Lagging+Straw 11.0 a 254 a 279 a 121.8 a 85 a
Non-woven fabric 97 a 213 Db 249 ¢ 1098 b 81a
Non-woven fabric+Straw  11.0 a 23.7 a 273 ab 117.8 ab 82 a

“Mean separation within columns by Duncan’s multiple range test, P=0.05.

Table 4. Effect of heat conservation materials on subsequent disease and pest occur-
rences in ‘Kyoho' grapevines.

: 7
Degree of disease and pest occurrence

Covering material Crown Leaf Downy
. Pest

gall spot mildew
Control 0.0 0.0 1.2 0.0
Soil 5.2 14 1.3 14
Lagging 2.9 1.1 1.1 1.2
Lagging+Straw 3.3 1.3 1.3 1.3
Non-woven fabric 27 1.1 1.2 1.1
Non-woven fabrict+Straw 3.0 1.2 1.2 1.2

“0=no symptom, 9=severely damaged.

Table 5. Effect of heat conservation materials on labor input (hours per 10a) of ‘Kyoho’

grapevines during winter season.

Non-woven Non-woven

Working stage Soil  Lagging Lagging+Straw fabric fabrictStraw
(Early winter)
Binding of vines 9.2 - - - -
Laying over of vines 8.6 8.8 8.8 8.8 8.8
Covering with straw - - 24 - 2.4
Lagging - 4.8 4.8 4.0 4.0
Covering with soils 5.8 - - - -
{Barly spring)
Uncovering of vines 6.4 - - - -
Taking off of lag - 2.4 3.6 2.0 3.0
Smoothing 4.8 - - - -
Total 34.8 16.0 19.6 14.8 18.2
(100) (46.0) (56.3) (42.5) (52.3)
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