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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

inunaffectedbuds.NaturallevelsofPBNwerefoundtobepositively
correlatedwithmainshootlengthanddiameter,andthenumberandlength
of lateral shoots (,,shoot vigour" ) and with butt circumference and pruning

weightpervine(,,vinevigour.,)..Shiraz'hadthehighestnaturallevels
of atl cultivars studied with up to 30 percent of nodes on vigorous vines

showingPBN;inaddition,nodesv'ithlateralshootshaduptofour-fold
greater incidence of PBN than nodes without lateral shoots'

Anatomicalstudiesrevealedthatundernaturalconditionsnecrosis
commenced soon after flowering and was largely completed by mid-summer'

PBNwasinducedorincreasedbyvariousshoottreatments(shoot
thinning, topping, defoliation) ' or by treatment vrith gibberellic acid

(GA3).BesidesincreasingPBNthetreatmentsincreasedmainshootlengrth
and,/orlateralshootnu¡nberandlenqth'ThelevelofinducedPBNwas
directly proportional to the severity of shoot treatments (thinning'

topping, defoliation) or the concentration of exogenous GA'' In both

cases, highest levels of PBN were induced by treatments applied near

flowering time with resPonse diminishing with later treatment; tt'oot

treatment and GAa application induced up to 80 and 100 percent PBN

respectivelY on treated shoots'

Thedegreeofsusceptibilitytobothshoottreatment-inducedandGA.-
induced PBN appeared to be primarily determined by the stage of bud

developmentandtoalesserextentbythestageofshootdevelopment:
young,stilldifferentiatingbudsweremoresusceptiblethanmaturebuds.
Vigorousanð'/orseededcultivarsweremostsusceptibletobothnaturaland
induced PBN.

TheseresultsledtothehypothesisthatinductionofPBNisassociated
withhighlevelsofgibberellinsintheshootandbudleadingtopremature
elongation of the primary bud-axis; this development subsequently leads to

abortionandnecrosisofthisaxispossiblybecauseitissubjectto

Ì

inhibition.
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This hypothesis was tested by measuring the changes in endogenous level-s of

gibberellinsinprimarybud-axesfollowingshoottreatment(thinning'
topping, defoliation) using the barley end'osperm biossay' Shoot treatment

was found to increase both the concentration of gibberellin-like substances

and bud tissue D-vlt. to three times that of control 21 days after

treatment. Furthermore, there \.ras a strong positive correration between

endogenous concentration of gibberellins in primary bud tissue and i) shoot

vigour, ii) vine vigour and iii) subsequent development of PBN'

Shootthinning,toppinganddefoliationofwholevinesresultedin
reducedyieldpervine(toppingplusdefoliationofsJ-ngleshootsreduced
yieldpernode)inthefollowinggrrowingseasonduetofewerandsmaller
buncheseventhoughshootnumberpervineandpernodewasgenerally
increased. The reduction ín yierd v¡as strongry correrated with increase in

both PBN level and ratio of secondary to primary shoots' It is proposed

that the sigmificant decreases in grapevine productivity which may follow

the use of viticultural techniques designed to increase shoot vigour on the

one hand, or to reduce the number of }eaves on the otherr mâY be due in

part to increased PBN'ì,1
iÊ
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6.9 Effect of GA, application vía petiole at node 5

on lateral shoot number, length and budburst in

the following season (Expt ' 81/7 r Nov' 18)'

6.10 Effect of CCC application and shoot treatmentx to

whole vines on Bud Index (Expt. 81/51 '

x
6.11 Effect of CCC application and shoot treatment to

whole vines on nu¡rber and length of lateral shoot

(Expt . 81/51 -

"Y

165
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6.12 nffect of ethephon application and shoot treatmentx 165

on Bud Index (ExPt. 82/4)'

6.13 Effect of ethephon application and shoot treatmentx 166

on Bud Index (ExPt. 83/4t '

6.14 Effect of ethephon application and shoot treatmentx 166

on lateral shoot number and mean lateral shoot

lengrth per cane (ExPt ' 83/4)'

6.15 Effect of whole vine sprays of GA, (100 ppm) and

ethephon (500 ppur) on Bud rndex' pruning weight

per vine and shoot length (Expt ' 83/6' pooled

over hedgitg).

1 Effect of shoot thinning/shoot topping/defoliation

(,,Treated") on weight and gibberellin concentration

(as GA, equivalents) of tshirazt PrimarY bud-axes

(Expt. 82/7, Bio-assay No' 1)'

7

167

184

1A4

197

198

at two samPling times

7.2 Effect of shoot thinning/shoot topping/defoliation

(,'Treated,,) on weight and gibberellin activity (as

GA, equivalents) of 'shiraz' primary bud-axes at

two sampling times (ExPt ' 83/1')'

8.1 Summary of the effect of shoot treatment (thinning'

topping, defoliation) on yield components in the

following season of rshirazr '

a.2 Effect of shoot treatment (thinning' topping'

defotiation) on shoots per node' bunches per shoot

and bunches per node in the following season of

'Pedro ximenez' and rsultana' (Expt' 80/31'

Effect of GA3 application via petiole and shoot

treatÍient (thinning, topping' defoliation) on

shoots per node, bunches per shoot and bunches Per

8.3

node in the foltowing season (ExPt ' 81/7 ' 'shiraz') '

't98
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A.4 Flowers per bunch, bunches per shoot and flowers

per shoot on primary (P) and secondary (S) shoots

on shoot treated (thinning, topping' defoliation)

and control vines of rshirazr (Expt. 8O/3)'

(i) Nodes where both primary and secondary shoot

present togethert (ii) Nodes where either primary or

secondary shoot present, but not both together'

8.5 Relationship between Bud Index and fertility

(bunch nunber per shoot, bunch weight) at proximal

( 1 to 5) and distal (6 to 10) nodes on control

vines of ,shirazr and 'sultanar (Expts. 8O/3, A3/1).

8.6 Effect of (a) topping alt shoots to 10 nodes

(hedging) and (b) thinning to 20 shoots per vine

(thinning) on Bud Index and yield per vine in the

following season (Expt ' 82/17, 'shiraz') '

9.1 Summary of positive correlations between

concentration (ng GA3 per 9 D'wt' bud tissue) and

amount (ng GA, per bud) of gibberellin-like

substances in primary bud-axes of 'shirazr and

i) PBN (Bud rndex, nodes 7 lo 10 
1), ii) butl

weight (mg D.I{t.), iii) butt circumference (cm)'

iv) shoot weight (g) ' Expt ' g3/1 i "treated" and

t'controlt' values Pooled'

199

't99

200
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