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(Evers et al., 2010; Buck-Sorlin et al., 2011; Zhu et al., 2015)
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Zhu et al., 2018 AOB; Zhu et al., 2019 JXB 



• Simulation period: post-veraison

• Time step: 1 hour

Berry growth module

• Main physiological processes:

Water influx

Mass flow = f (Lp, s , af, DY)

Water loss

Transpiration = f (r, Af, T , RH)

Carbon influx

Active transport = f(Vm, Lm, t*, t, Cph)

Mass flow = f (Lp, s, af, DY)

Passive diffusion = ( Ps, Af, DCsug)

Carbon loss

Respiration = f (qm, qg, Q10, T)
Fishman and Génard (1998)

Fishman & Génard, 1998;
Dai et al, 2008;



Fruiting-cutting 
Cabernet sauvignon 

One-cane-pruned 
Sangiovese



Whole-plant photosynthesis

12 leaves per shoot 3 leaves per shoot



Whole-plant transpiration

12 leaves per shoot 3 leaves per shoot



Whole-plant water
flux within a 
drying cycle

Transpiration

Leaf water potential

Zhu et al., 

2018 AOB



Dry weight

Cabernet sauvignon 

Fresh weight

Sugar concentration

12 leaves calibration

3 leaves validation

Zhu et al., 2019 JXB 



Scenario simulations on berry growth

• Climatic effects
• Canopy trimming
• Different training systems



Climatic conditions after véraison (Feb. 12)
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Scenario 1: climatic effects



Scenario 2: canopy trimming

Full canopy Half canopy



Scenario 2: canopy trimming

Dry weight Sugar concentration

Full canopy

Half canopy



Lyre Pergola
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curtain

Scott Henry



Reconstructing Plant Architecture 
from Point Cloud

HydroShoot
Data from 

Plant Digitizer
R Code

GroIMP Plant Model

Lidar Point 
Cloud Data

Helios C++

Code

Identify Plant 
Organs 

Leaf 
ParametersR Code

Slide credit: Aarthy Sree B.



Reconstructed shoots

Vertical shoot position Lyre system



Reconstructed canopy

Vertical shoot position Lyre system





Yield prediction

Vineyard Average yield 

per vine (kg)

Predicted yield per 

vine in 2020 (kg)

Predicted yield in 

2020

as % of average

Central 

Rapaura

7.75 8.19 106%

Seaview 

Awatere

6.21 7.35 118%

Upper 

Brancott

9.52 11.13 117%

Western 

Wairau

8.80 9.74 111%

4-cane pruned vines have 4 canes each with 10 nodes laid down, plus 2*2 node spurs





Correlation 
between bunch 

number and 
weather factors



Critical periods

Yield component Factors TD backward TD forward

Bunch number per 

plant 

TmaxIni 15.90 1.27

RadIni 10.42 0.14

Berry number per 

bunch

TmeanFlow 7.08 0.02

RainTotFlow 10.50 2.69

TmaxIni 7.92 30.37



• Daily Tmax (not Tmean) most influential factor on berry number 
and bunch mass

• Optimized critical periods for Tmax mainly before 50% flowering 
either in the previous or current season

• Mean Radiation is also an important input variable

• Rainfall around flowering - negative effect

• Rainfall post-flowering - positive effect 

• Statistical model explained 75-85% of the seasonal variations in 
yield per vine

Current highlights



Integrating into a plant growth model



Slide credit: 
Edmar Teixeira
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