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ABSTRACT

Primary bud necrosis (PBN) in grapevine is a physiological disorder that leads to death of fruitful buds and yield loss.
The aim of this study was to determine the changes in soluble sugars and starch and their relationship to the incidence
of the primary bud necrosis in Askari grapevine. Experiment was conducted in a vineyard that the vines were 15
years old, with a head system, vines spaced 2.5x3 m, as factorial in randomized completely block design with three
replications during 2008. The first factor including to fruiting and de-fruited, the second factor 3 level of organ types
(Bud, Leaf and Stem) and the third factor with 10 level of sampling date (40 to 130 days after bud break (DAB)).The
results showed that the first symptom of PBN disorder began at the 60 DAB and continued to end of growing season.
Also the concentration of soluble sugars increased in the early season and then it decreased, but the amount of starch
in all organs, especially in bud increased. The concentration of soluble sugars and starch in fruited vine was more
than the de-fruited vine. In both fruiting and de-fruited vines, when season ahead, the amount of storage starch was
increased in all organs. A negative correlation of soluble sugar and starch with PBN percentage in the fruiting and de-
fruited vines were observed. In other word, the role of soluble sugars and starch stored in the bud, on the incidence of
PBN in Askari grapevine was confirmed.

Keywords: Askari grape, de-fruited, disorder, fruiting, vineyard.
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Table 1. Variance analysis of starch and soluble sugar in leaf, bud and stem of Askari grapes

Source Variation df

Mean of Squares

Starch Soluble sugar

Replication 2 1059.892** 0.849**
Treatment 1 1428.051** 1.387**
Organ 2 1625.438** 0.026**
Time 9 357.838** 0.324**
Treatment x Organ 2 12.122** 0.108**
Treatment x Time 9 29.715** 0.017**
Organ x Time 18 62.205** 0.008**
Treatment x Organ x Time 18 59.105** 0.003™
Error 118 1.594 0.002

C.V (%) 6.912 4.14

Sle e NS g as,0 ) 50 Jiol ok )0 jloloe (o i 4y s g %
*and ** respectively the significantly different (P<0.05 and 0.01) and ns: not significant.
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Figure 1. Interaction of fruiting and de-fruited treatment with organ type on soluble sugar level in Askari grapevine.
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Figure 3. Starch rate changes in response to iodine-potassium iodide in Askari grapevine bud
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Table 2. Interaction of fruiting and de-fruited treatment with date of sampling on the soluble sugar and starch in
Askari grapes

Time Fruiting De-fruited
(Day after bud break)  Soluble sugar  Starch  Soluble sugar ~ Starch
40 33.44°" 0.41% 25.65 0.27
50 39.48° 0.41°% 34.31° 0.30'
60 35.18% 0.44% 30.62° 0.35"
70 36.49 0.58% 30.47°9 0.40%"
80 34.58% 0.61° 28.16" 0.43¢
90 35.17% 0.68" 32.41° 0.52%
100 37.33° 0.78° 26.451 0.48°
110 26.23ij 0.80° 21.38% 0.55%
120 27.76"M 0.74% 25.84) 0.59°
130 25.8ij 0.78° 21.82% 0.58%

Jleiml mhaw o o pme BWS| 055 samslis s B> (s o 0 %
el Sl glaals diz yg03T Bb p doyo O las

* In each column, means followed by the same letters are not significantly different
(p<0.05) based on Duncan’s Multiple Range Test.
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Table 3. Interaction of organ type with date of sampling on the soluble sugar and starch in Askari grapes

Organ Time (Day after bud break)
type 40 50 60 70 80 90 100 110 120 130

Bud Solublesugar  36.6°  42.85° 35.09% 44477 36.02% 4479% 37.23° 27.60"F 29.187 28.12™

Starch 035" 0.30™ 0.389 050® 055 0.65® 0.67" 072* 065"  0.70°
Leaf Solublesugar 30.95e" 36.54% 29357 2542™ 28739 29.49™ 31.62° 21.41° 27287 21.05°

Starch 027' 037" 040" 0477 047" 055 0.62° 067 065® 0.67®
Stem  Soluble sugar  23.07™ 31297 3227° °®93056 26.36" 27.097 26.82F 22.42™ 23.95™ 22.28™

Starch 040" 040" 042 050 055 060 060™ 0.65® 070° 067%

Al e b g jls s gl Sl O9e5] woy0 0 x| g 58 Wls Glean S8 By > a5 ola Sk iy o 0w
* In each row, means followed by the same letters are not significantly different (p<0.05) based on Duncan’s Multiple Range.
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Table 4. Interaction of fruiting and de-fruited treatment, organ type and date of sampling on the soluble sugar and
starch in Askari grapes

Organ Time (Day after bud break)

type 40 50 60 70 80 90 100 110 120 130

Bud 0.47%7 0.37" 04797 067" 067°°7 0.77® 0.87° 0.86° 077%™ 0.86%
Fruiting  Leaf 030" 0.40" 0.40" 050" 050" 0.60°" 0.70™ 0.77% 0.70™ 0.70™
Stem 0479 0.47% 0479  057%% 067"  0.67" 0.77% 0.77% 0.77% 0.77%

De- Bud 0.23™ 023" 030™ 033" 043™ 053" 0.479 0.57%9 0.53°" 0.53°"
fruited Leaf 0.23" 0.33" 0.40" 043™  043™ 050" 0.53°" 0.57%9 0.60°" 0.53°"
Stem  0.33“™  0.33*™ 0.36"" 043" 043"  053°" 043" 053°" 0.63°¢  0.57%¢

Al e b g ls s gl (SOl 93] woy0 0 Jlexs| s 53 Wy glaon S8 By a5 Sla Sk oy o 0
* In each row, means followed by the same letters are not significantly different (p<0.05) based on Duncan’s Multiple Range.
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Figure 4. Starch test with iodine-potassium iodide in Askari grapevine bud, no starch deposite (right), rate 2 of starch
(medium) and rate 5 of starch (5)
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Figure 5. Correlation between soluble sugar and bud necrosis in Askari grapes
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Figure 6. Lack of staining in necrosis location in response to with iodine-potassium iodide in Askari bud grapes
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