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Grapevines will experience various types of winter damage. Some winter damages are caused by mechanical
injury, freezing temperatures or poor vine vigor. This research was conducted to find out the appropriate con-
trol methods through selection of resistant rootstocks and improvement of overwintering methods for the
control of crown gall disease on ‘Kyoho’ grape. The crown gall symptoms were not found when three stock
plants of grapevine SO4, SBB and 3306 were inoculated with 10° cfu/m/ of Agrobacterium vitis strains
(YK2823, YK3312, LMG259, HKA234). But when they were inoculated with higher concentration (10° cfu/
ml) of A. vitis, irrespective of stocks plants, crown galls were formed all of them and the gall size was much
smaller than that of Kyoho. Three stock plants were selected as resistant based on above mentioned. Covering
trunks and branches with rice straw and insulating coverlet was the most effective method for prevention of
crown gall disease. This treatment minimized the ambient temperature changes on grapevine trees during

winter season to 9.6°C and the normal plant growth was due to the absence of freezing injury.
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Table 1. Evaluation of disease resistance of ten grape rootstocks
to Agrobacterium vitis

Tumor size®
Root stock
YK2823  YK3312 LMG259 HKA234

5CC ++ + - +
3309 + + - +
5BB - - - -
LN33 +H+ +++ + +++
1201 ++ + - ++
188-08 + + - +
3306 - - - -
CF ++ + - +
101-14 + - - +
SO4 - - - -

a_: no formed, +: 1~2 mm, ++; 2~5 mm, +++: over 5 mm; Inoculum
concentration : 10° cfu/m/.
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Table 2. Development of crown galls one month after inoculation
of different concentrations of Agrobacterium vitis on rootstocks

Inoculum

Tumor size*
concentration
(cfwml) CNUs1 CNU64

10 -
104
10¢
108
10? -
10°
10¢
108
10 -
10° -
10¢
108
10
10*
10¢
108

2_: no formed, +: 1~2 mm, ++: 2~5 mm, +++: over 5 mm.

Rootstock
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Fig. 1. Covering trunks and branches of grape with some materials for prevention of freezing. (a) nonwoven fabric, (b) vinylcoating cov-
ering material+straw, (¢) straw+nonwoven fabric, (d) burying under the ground, (e) straw, (f) vinylcoating covering material.
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Table 3. The highest and lowest temperature on grapevinescov-
ered with heat conservation materials during the winter on Janu-
ary 20, 2004

Temperature (°C) Diyrnal
on grapevine  range
Highest Lowest (C)

Covering method

Burying under the ground 03 0 0.3
Straw 47 -6.0 107
Straw-+nonwoven fabric 2.7 -6.9 9.6
Nonwoven fabric 2.7 9.7 124
Vinylcoating covering material +straw 1.5 95 110
Vinylcoating covering material 30 15 105
Air temperature 64 -134 198
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Table 4. The number of infected and died ‘Kyoho’ grapevines
covered with heat conservation materials®
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Table 5. Budbreak percentage of ‘Kyoho’ grapevine influenced
by heat conservation materials

) Number of plants
Covering method :
Total Infected Died
Burying under the ground 10 6 0
Straw 10 - 4
Straw-+nonwoven fabric 10 2 2
Nonwoven fabric 10 2 2
Vinylcoating covering material+straw 10 - 2
Vinylcoating covering material 10 2 2
Control 10 - 6

*Investigated date: September 1, 2004.

Covering method Budbreak percentage (%)

Burying under the ground 79.0 a*
Straw 63.0d
Straw-+nonwoven fabric 75.0b
Nonwoven fabric 69.0¢c
Vinylcoating covering material +straw 754b
Vinylcoating covering material 580¢
Control ( Non-treatment) 565¢

*Means followed by same letter are not significantly different at the
5% level by DMRT.

zm olZe] ZEE AAA
& o HEAT T &
e BF &7 O}EH%EL AAF-A EFiE
o]9le] oA W EC] AA UEld A& &
Aol HEHA k7] wEolzt st
éixial‘i‘ ETUR] SR g AA AEE
xm?-ﬂw 105 & 6571 AL, HE 5
ZF W2+ 1 287) vEo] 25 HEWJ) 25, vinyl
EXH 27, vinyl 2RI EA+33F A7t 25 AL
don, FujE HaFolMe AL UEIE 9T 2
AlE FEURE 49 29YU0E dolEgout A b
| AZ7F 25 ZAFE ATHTable 4).
HemEje] w2 Zol&L Table 59 o] HFuiEg
Ao M 79%Z M BRI F+vinyl AR IEA] 35
75.4%, RA+ 2297 HBE 75.0%, HF 73.0%, B9
N FE 69.0%, vinyl LA TE 58.0%, TIHE 56.5%
&oF vropgr
45717 & B2 55

X

g
NI
4

1o,

)

P}.

o

e

O ol{[

oE_,
L.n

2

Helsta olFs 4ol

Table 6. The shoot length and shoot diameter of ‘Kyoho’
grapevine covered with different heat conservation materials
during winter

Shoot Shoot
Covering method length  diameter

{cm) (mm)
Burying under the ground 95.1a* 7.62a*
Straw 82.2d 6.8b
Straw+nonwoven fabric 933b 75a
Nonwoven fabric 749e 6.6b
Vinylcoating covering material+straw 833¢c 69b
Vinylcoating covering material 74.5f 6.7b
Non-treatment 547¢g 57c¢

*Means followed by same letter are not significantly different at the
5% level by DMRT.
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Table 7. The effect of heat conservation materials on the number
of cluster and soluble solids of grape fruit in ‘Kyoho’ grape

Number of  Soluble
Covering materials and method  cluster per solids
vine (°Bx)

Burying under the ground 414b° 15.9 ab®

Straw 405b 159 ab

Straw-+nonwoven fabric 445a 159 ab
Nonwoven fabric 31.5d 158b
Vinylcoating covering material+straw  41.2b 160a
Vinylcoating covering material 38.8¢ 15.8b
Non-treatment 304e 154c¢

“Means followed by same letter are not significantly different at the
5% level by DMRT.
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