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Vitis vinifera cv. Semillon

ÅAn important variety for sparking and dry 
wine production

ÅAbout 10% of total area white grapes grown

ÅSecond only to Chardonnay

ÅMuch focus on this variety recently
ïPost harvest impacts on productivity

ïSusceptibility to water stress

ïImpacts of heat stress on ripening

ïWine quality and consumer preferences



Background

ÅShoot growth  - how important to understand?

ÅUnderpins vine vigour

ÅInfluences vine balance

Å²Ƙŀǘ Řƻ ǿŜ ƳŜŀƴ ōȅ ΨǎƘƻƻǘ ƎǊƻǿǘƘΩ

ïAppearance and expansion of leaves

ïInternode appearance and extension

ïFlowering and inflorescence development

ïBunch growth



Carbon economy

ÅCarbon economy determined by acquisition 
and consumption of carbon

ÅCarbon fixed by leaves through photosynthesis

ÅSequestered as growth immediately or surplus 
stored as reserves (roots)

ÅSpring growth largely met by stored carbon

ÅVines become autotrophic to meet carbon 
needs of growth for rest of season



Modeling shoot growth and the 
carbon economy

ÅMany photosynthesis models for grapevines 
(STELLA)

ÅMost models take no account of shoot growth 
dynamics or carbohydrate pools but see Greer et al. 
(2004)

ÅValuable tools in quantifying environmental 
impacts such as climate change and heat stress.

ÅLong term goal is to develop a comprehensive 
model for Semillon vines



²ƘŀǘΩǎ ƪƴƻǿƴ ŀōƻǳǘ ǎƘƻƻǘ ƎǊƻǿǘƘ ƛƴ 
other vines?

ÅShoot growth dynamics of Actinidia deliciosa 
comprehensively evaluated
ÅBased on the Boltzmann sigmoid function
ÅUsed to describe individual leaf growth patterns
ÅFour derived parameters
ïA,  Upper asymptote (max leaf area)
ïB,  lower asymptote (initial leaf area)
ï ,̱ growth window ςrelates to duration of maximum 

expansion phase
ïto, time of expansion (point of inflexion) ςrelates to timing 

of maximum rates of expansion

ïTime to 20 and 80% of leaf expansion also measured
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Greer, Seleznyova and Green, 2004

The Boltzmann sigmoid function



The Semillon experiment

ÅPotted Semillon vines grown in CE conditions

ÅMeasured diameter of each leaf at it emerged

ÅStem and bunch length measured

ÅPhotosynthesis of all leaves on shoot measured

ÅAt berry maturity, destructive harvest of all 
shoots and dry weights determined

ÅUsed allometric relationships to back calculate 
area and biomass accumulation



Semillon vines
Grown at 25/15oC (day/night) temp
800 µmol m-2 s-1

Compared fruiting and vegetative vines

Flowering occurred 38 DAB

Veraison occurred 100 DAB



Leaf appearance - fruiting vines
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Leaf appearance ςvegetative vines
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Patterns of leaf appearance

ÅFruiting shoots have up to three zones, based on 
rates of leaf appearance

ï1st zone 5-с ƭŜŀǾŜǎΥ ǊŀǘŜ ƻŦ ŀǇǇŜŀǊŀƴŎŜ Ғ н ƭǾǎ Ř-1

ï2nd zone 12-мо ƭŜŀǾŜǎΥ ǊŀǘŜǎ ƻŦ ƭŜŀŦ ŀǇǇŜŀǊŀƴŎŜ Ғ лΦр 
lvs d-1

ï3rdȊƻƴŜ Ҕ ƭŜŀŦ нлΥ ǊŀǘŜ ƻŦ ŀǇǇŜŀǊŀƴŎŜ Ғ лΦо ƭǾǎ Ř-1

ÅZone 3 consequence of reproductive growth?
ïFlowering occurred at 38 DAB, ~ 3 days after zone change



Timing of expansion
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Duration of growth
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Dynamics of leaf growth

ÅVegetative leaves reach max exp rate 4-5 days 
sooner than fruiting leaves

ÅDuration of expansion;

ï3-4   cf 7-8 days in zone 1 (V / F)

ï7-8   cf  9-18 days in zone 2

ï7-8   cf  8 -12 days in zone 3

ÅFruiting leaves growth and development 
slower than vegetative leaves



Fully expanded leaf areas
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Leaf area summary

ÅLargest leaf at position 5-с όȊƻƴŜ мύ Ғ нлл ŎƳ2

ÅMaximum leaf area declines along shoot

ÅNo discrimination into zones 2 and 3

ÅVegetative vines have larger leaves over whole 
shoot compared to fruiting vines

ÅCompetition for carbon?

ÅReproductive effects on vegetative growth can 
be traced back to dormant bud (Seleznyova and Greer in prep)



Patterns of leaf development along 
shoot

ÅFirst cohort leaves (5-6) emerged as a cluster 
from preformed leaf primordia at rapid rate

ÅSecond cohort emerged at slower rate but 
preformed primordia or emergence of 
neoformed primordia?

ÅPublished data suggest 8-12 preformed leaf 
primordia in grapevine buds

ÅActinidiavines up to 18 preformed primordia; 
similar leaf appearance patterns to Semillon



Dynamics of leaf growth in Actinidia 
vines
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ta = timing of appearance

to = timing of expansion

Trimodal shoot length
distribution;
Zone 1 ςshort shoots
Zone 2 ςmedium shoots
Zone 3 ςlong shoots

Zone 1 and 2 preformed leaves
Zone 3 neoformed leaves



The quandary for Semillon vines

ÅLeaf (and shoot length distribution) patterns can 
be fully explained in Actinidiavines by number of 
preformed primordia

ÅIn grapevines, too many preformed primordia to 
account for zone 1, not enough to explain zone 2 
pattern.

ÅIs there a genuine zone 3? (shoot length trimodal distribution 
concurs, 2%, < 10 nodes; 31% < 20 nodes; 69%, 30 nodes, on average)

ÅDo Semillon buds have a different number of 
preformed leaf primordia than other grapevines? 



Cross section of Semillon bud

Courtesy of Chris Weston

Up to 13-14 primordia visible
More sections at 20 µm 
depths through buds 
to be assessed
No strong conclusions yet


