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SUMMARY

Primary bud-axis necrosis (PBN) is an abnormality of Vitis vinifera
wherein the primary bud-axis of the compound bud aborts and becomes
necrotic; the secondary bud-axes remain healthy and develop more than those
in unaffected buds. Natural levels of PBN were found to be positively
correlated with main shoot length and diameter, and the number and length
of lateral shoots ("shoot vigour") and with butt circumference and pruning
weight per vine ("vine vigour"). ‘shiraz®' had the highest natural levels
of all cultivars studied with up to 30 percent of nodes on vigorous Vines
showing PBN; in addition, nodes with lateral shoots had up to four-fold
greater incidence of PBN than nodes without lateral shoots.

Anatomical studies revealed that under natural conditions necrosis
commenced soon after flowering and was largely completed by mid-summer.

PBN was induced or increased by various shoot treatments (shoot
thinning, topping, defoliation), or by treatment with gibberellic acid
(GA3). Besides increasing PBN the treatments increased main shoot length
and/or lateral shoot number and length. The level of induced PBN was
directly proportional to the severity of shoot treatments (thinning,
topping, defoliation) or the concentration of exogenous GA3. In both
cases, highest levels of PBN were induced by treatments applied near
flowering time with response diminishing with later treatment; shoog
treatment and GA3 application induced up to 80 and 100 percent PBN
respectively on treated shoots.

The degree of susceptibility to both shoot treatment-induced and GA3—
induced PBN appeared to be primarily determined by the stage of bud
development and to a lesser extent by the stage of shoot development:
young, still differentiating buds were more susceptible than mature buds.
vigorous and/or seeded cultivars were most susceptible to both natural and
induced PBN.

These results led to the hypothesis that induction of PBN is associated
with high levels of gibberellins in the shoot and bud leading to premature
elongation of the primary bud-axis; this development subsequently leads to

abortion and necrosis of this axis possibly because it is subject to

inhibition.
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This hypothesis was tested by measuring the changes in endogeno
gibberellins in primary bud-
topping,

us levels of
axes following shoot treatment (thinning,
defoliation) using the barley endosperm biossay.
was found to increase both the concentration of gibberellin-
and bud tissue D.Wt. to thre
treatment.

Shoot treatment
Furthermore,

like substances
e times that of control 21 days after
endogenous con

there was a strong positive correlation between
centration of gibberellins in primary bud tissue and 1)
vigour, ii) vine vigour and iii) s

shoot
ubsequent development of PBN.
Shoot thinning, topping and defoliation of whole vines resulted in
reduced yield per vine (topping plus defoliation of single shoots reduced
yield per node) in the following growin
increased.

g season due to fewer and smaller
bunches even though shoot number per vine and per node was
The reductio

generally
both PBN level and ratio of secondary to p

n in yield was strongly correlated with increase in

rimary shoots. It is proposed
that the significant decreases in grapevine productivity whic
the use of viticultural tec

one hand, or to reduce the number of leaves on th

h may follow
hniques designed to increase shoot vigour on the
part to increased PBN.
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