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Studies on the Necrosis in Grapevine Buds (IIT)

The Time of the Occurrence of Bud Necrosis in ‘Kyoho’ and the Relation
between its Occurrence and the Amounts of Nutritional
Elements in Buds
Ryuji Narro, Hiroshi Yamamura and Shinichi MUNESUE

The time when necrosis was first detected in the central buds of lateral buds
in ‘Kyoho’ grapevines was a little different depending on their position on shoot;
it was 28 days after full bloom between the 5th and 8th nodes at which the per-
centage of necrotic buds was highest and was 34 days after full bloom between
the 13th and 16th nodes. Necrotic buds increased rapidly thereafter and the
percentage of them reached the highest value in about 20 days. Only few buds
developed necrosis after the period. The time when necrosis was first detected
was almost the same in the axillary buds of lateral buds as in the central ones
although the occurrence percentage in the axillary buds was much lower than
that in the central ones. Further, the percentage of necrotic buds was higher in
both the central and axillary buds of strong shoots than those of weak ones, and
strong shoots elongated vigorously during the time when the suspective lateral
buds at lower position on them developed in size.

Among the contents of starch, reducing sugar, non reducing sugar, N, P, K,
Ca, Mg, Mn and B in the lateral buds of lower position on shoots, only those of
starch, total sugar and reducing sugar exhibited close relation with the occurrence
of necrosis. In ‘Kyoho’, starch was higher and on the contrary total and re-
ducing sugars were lower in weak shoots than in strong ones. Furthermore,
starch was higher than total sugar in weak shoots and an oposit tendency between
them was detected in strong ones during the period when necrotic buds increased
rapidly. Almost the same quantitative relation of both elements was found be-
tween the strong shoots of ‘Kyoho’ which was suspective to necrosis and those
of ‘Delaware’ and ‘Muscat Bailey A’ which were resistant.
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Fig. 1. Diagram showing the methods of
measurement and calculation of bud size.
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Table 1. The occurrence of necrotic buds at
the 14th and 15th nodes on strong shoots
of ‘Kyoho’ grapevine in 1983.

Rate of necrotic Shoot Bud

Days after budsy % :
F.B.z Central Ax111aary lenght size¥

buds buds cm mm?
3 0 0 147. 4 174.5
18 0 0 204.3 469.5
33 0 0 262.9 457.7
47 15.0 2.5 301.4 550. 3

64 75.0 23.3 331.4 591.1

z F.B.: full bloom (May 29).
y Mean of the values at the 14th and 15th nodes.
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Fig. 2. The pattern of the occurrence of necrotic buds on shoots

of ‘Kyoho’ grapevine in 1984.

z Full bloom : June 8.

Table 2. The growth of shoots and buds in ‘Kyoho’ grapevine during the survey
of necrotic buds in 1984.
Bud size mm?
Shoot length
Days after F.B.2 cm Ist-4th  5th-8th  Oth-12th  13th-16th 17th-20thy
15 170.6 251.8 515. 4 425.8 244.3 87.7
30 215.9 198. 4 453.6 498.0 373.1 302. 2
45 264. 3 228.3 533.7 480.9 418.4 273.1
60 258.9 237.2 504. 0 464.3 455.0 365. 6

z F.B.: full bloom (June 8).
y Bud position on shoot.
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Table 3.

grapevine in 1986.

The occurrence of necrotic buds on strong and weak shoots of ‘Kyoho’

Rate of necrotic buds %
Days after Shoot vigour Central buds Axillary buds
F.B.» 1st- 5th- 9th- 13th- 17th- 1st- 5th- 9th- 13th- 17th-
4th 8th 12th 16th 20th 4th 8th 12th 15th 20thy
25 Strong 8.3 8.3 0 0 0 1.7 1.0 0 0 0
Weak 0 0 0 0 0 0 0 0 0 0
40 Strong 14.6 18.8 10.4 0 0 2.8 3.0 2.8 0 0
Weak 0 0 0 0 0 0 0 0 0 0
57 Strong 35.0 80.8 68.2 29.5 5.0 17.3 41.3 24,3 13.3 0
Weak 8.3 332 4.2 0 0 0 10.3 0 0 0

z F. B.: full bloom (May 28 in strong shoots and May 30 in weak shoots).

y Bud position on shoot.
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Table 4. The growth of shoots and buds in ‘Kyoho’ grapevine during the survey

of necrotic buds in 1986.

Internodal .
Days after F. B.z2  Shoot vigour Shoot length Cross sectional al:ﬁnz Bud size mm3

“™  Sth-6th ___ 10th-1ithy 6th Tith=

25 Strong 228.3 116.2 82.4 616.6 636.8

Weak 115.1 44.3 22.5 330.3 165.1

40 Strong 277.5 109.2 81.5 653. 6 643.7

Weak 131.0 46.3 27.8 356.9 208.7

57 Strong 346.0 118.4 109.9 667.7 712.6

Weak 142.8 54.1 33.7 422.3 278.1

z F. B.: full bloom (May 28 in strong shoots and May 30 in weak shoots).

y Node position on shoot.
x Bud position on shoot.
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The contents of carbohydrates in buds on strong and weak shoots of ‘Kyoho’

grapevine around the time of the occurrence of necrotic buds in 1986.
z TC: Total carbohydrates, ST : Starch, TS: Total sugar,RS: Reducing sugar,

NRS : Nonreducing sugar.

y Full bloom : May 28 in strong shoots and May 30 in weak shoots.
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Fig. 4. The contents of 5 major fertilizer elements in buds on strong
and weak shoots of ‘Kyoho’ grapevine around the time of
the occurrence of necrotic buds in 1986.
z Full bloom : May 28 in strong shoots and May 30 in weak shoots.
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Fig. 5. The contents of manganese and boron
in buds on strong and weak shoots of
‘Kyoho’ grapevine around the time of
the occurrence of necrotic buds in 1986.
z Full bloom : May 28 in strong shoots

and May 30 in weak shoots.
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Table 5. The occurrence of necrotic buds on strong shoots in ‘Kyoho’, ‘Delaware’
and ‘Muscat Bailey A’ grapevines 40 days after full bloom in 1986.
Rate of necrotic buds %
Cultivar Central buds Axillary buds
1st-  5th- 9th- 13th- 17th- Ist- 5th- 9th- 13th-  17th-
4th 8th 12th 16th 20th 4th 8th 12th 16th 20thy
‘Kyoho’ 14.6 18.8 10.4 0 0 2.8 3.0 2.8 0 0
‘Delaware’ 0 0 0 0 0 0 0 0 0 0
‘Muscat Bailey A’ 4.2 0 0 0 0 0 0 0 0 0

z Full bloom : ‘Kyoho’=May28, ‘Delaware’=May 24, ‘Muscat Bailey A’=May 31.

y Bud position on shoot.
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Table 6. The lengths and thichnesses of strong shoots and the size of their buds in
‘Kyoho’, ‘Delaware’ and ‘Muscat Bailey A’ 40 days after full bloom?Z in 1986.
Internodal .

. Bud size
Cultivar Shoot leng(::tllrl1 Cross sectional rz:lr;az mm3
5th-6th 10th-11thy 6th 11thx
‘Kyoho’ 277.5 109.2 8L.5 653. 6 643.7
‘Delaware’ 251.8 45.5 35.3 133.8 115.5
‘Muscat Bailey A’ 280.3 57.1 45.2 161.3 134.5

z Full bloom : ‘Kyoho’=May 28, ‘Delaware’=May 24, ‘ Muscat Bailey A’=May 31.

y Node position on shoot.
x Bud position on shoot.
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Fig. 6. The contents of carbohydrates in buds on strong shoots

of ‘Kyoho’, ‘Delaware’ and ‘Muscat Bailey A’ grapevines

40 days after full bloom?y in 1986.

z TC: Total carbohydrates, ST : Starch, TS: Total sugar,
RS : Reducing sugar, NRS: Nonreducing sugar.

y Full bloom: ‘Kyoho’=May 28, ‘Delaware’=May 24,
‘Muscat Bailey A’=May3l.
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Fig. 8. The contents of manganese and boron
in buds on strong shoots of ‘Kyoho’,
‘Delaware’ and ‘Muscat Bailey A’ grape-
vines 40 days after full bloom? in 1986.
z Full bloom : ‘Kyoho’=May 28,

‘Delaware’=May 24,

‘Muscat Bailey A’=May 31.
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