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Discussion a) e

: \ —=g
Yield SRR '
Harvest date e =2n-
Two key questions: e fe
Can we grow more without sacrificing quality?
Can we harvest earlier without sacrificing quality?
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History and experience Clone and rootstock

Legal requirements

Soil
Consumer expectations Social v
construct system Management
Yield cap
Climate

Culture

Bias Trellis and training
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BURGUNDY AOC CLASSIFICATION BASE-YIELD RANGE

Regional AOC 55-75 hl/ha
Village AOC 45-70 hl/ha
Premier Cru 45-68 hl/ha
Grand Cru 40-64 hi/ha

INAO (Institut National de ['Origine et de la Qualité).
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SLIDO QUESTIONS:

e \What is your optimum yield?
e \What is your optimum yield during a El Nino?
e What is your optimum yield during a La Nina?
e \Why do you manage yields?




Why investigate yield?

* Yield is a major driver of vineyard profitability

* Crop manipulation is expensive

* Little New Zealand data links yield directly to Chardonnay wine style
* Test whether quality actually changes as much as assumed

* Everybody likes to talk about yield
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Manipulating the source : sink relationship

' PERBERR RENGTH [l llSINK ACTIVITY

|
Fruitis removed Competition declines More aSS|m|la s a |l

’ y ER y
MORE ENHANCED
Crop LOWER | | CA,;’BO %3 | rastersucar | _[ekag
manipulation CROP LOAD SINK ACCUMULATION

Fruit contindes to attract

Berry demand strengthens Ripening rate may increase
Y g P g y carbon

( Feedback reinforces carbon availability and berry demand

[POTENTI;L@COME Earlier ripening and improved fruit maturity }
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Manipulating the source : sink relationship - the reality

A_ . net photogythess
wte of Syt | umolCO e

Ta 3 temperatere ['C) ‘

Eewiranment con el T £
% .
M, oL o Loating, ., w16 of carbon bading
= Carbon allocation module N Linpybs .
3 =] / (14 g, )+ Lot =
q v poovert o v X v -
g AN LV <
™ B3

Stem

turid carbicn concenms,

dng by moass of baal i
trom

LoaNvy, (20
U =M o8 } d ¢ E4
X, o —
| i Koo €
|
U % Berrphum X GrtonFracson Loadng thw tutw of carbcn lowdng
s g Rate of carbon unboading frem stem | %0 phloem gih
try ol the berries, g
» A
SRURNE2 0 N D AW [ S -
¥
L rubw of carton urfoasdong
Dbom phioem 10 stem | g/h
v
U, (NS fl-a ¥ P — .
2] |
Tonssng o, g0 < DM 0/ M

o, wyerm waber potentist My | T UVt ol £ wais converted into gSociosaigH O
In the by growth modle

Tec it berrgersture °C |
Envtsomment ; redatior husrmicd ity of the alr

rordition: €, i oo 41— ) 10
e w1253+ RATC 0 B
ol / winm €
Berry growth module ; el th s S o
Xybam v, T i3
- -
C Phioem W,
LAY :
A =M E14
'}. 5w Ao, - ) s
v Yrerasnon W) 118
Suube 1 .
— L Dm0 L gors ¥ Y
Jr et
Svruoure - 3 » v ok FM_ D
aapic <) g Ory masa Frosh mass ¢ I =
r ViR ,._‘.; LEAT s e AL =T
Zhu et al (2018) : ’ . f t » / D erIaL, + 82
.
L LS Boowin o~ BelAdl P s )s LWL -o0x AN
AL s AL o sn R
G wALIP P

94 BRAGATO

World-leading research from grape to glass

@ RESEARCH INSTITUTE

RANGAHAU KAREPE, WAINA O AOTEAROA




Manipulating the source : sink relationship - simplified

Crop manipulation SOURCE-SINK REBALANCING

Sugar

FRUIT ) More carbon ) Ripening and lati
] per berry ] berry growth accumutation
A L Harvest timing
Resources shift it- i
. Canopy changes X |.:I’UIt zone light
to shoots Disease pressure
Carbon moves to | Perennial reserves ) Future vigour
roots and trunk ' may increase | Return cropping
‘ ( Berry size
Whole-vine Berry growth y .
> »/ concentration or
demand changes response changes A
| l dilution

OUTCOME Fruit composition reflects the combined strength of all pathways alongside
exogenous and endogenous factors
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Balanced vines
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Balanced vines
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The yield trial

Clone B95/3309
Vine Density 2.5m x 1.8m (2,222 vines/ha)
Location Bridge Pa

Hawke’s Bay
Treatments 6T

oT

12T
Trial Design Replicated - thinning at pea size
Harvest Date 19th February 2026
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The vines

A%, BRAGATO
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Vine response

Treatment Vine Yield ABW (g) Bunch
(kg/vine) number/vine

4.07 £ 0.30¢ 1.76 + 0.042 22.58 + 0.70¢
oT 5.37 + 0.33b 1.75 £ 0.052 34.75 £ 1.65P
12T 8.31 + 0.292 1.71 £ 0.042 50.42 + 1.722
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Fruit response

21.80 + 0.142 3.07 + 0.012 9.26 + 0.242

oT 21.53 £ 0.112 3.08 + 0.012 9.30 £ 0.242
12T 21.42 + 0.092 3.06 + 0.012 9.43 + 0.162
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Were vines balanced?

23.6
23.4

:25 Total leaf area  TLA:FW
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Interesting findings
* Removing fruit made no difference to vegetative growth of the

canopy
* Laterals may have been contributing factor to ripeness in high
crop treatment
* There was no berry size compensation or difference in bunch
weight

* Thinning made no difference to grape parameters
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Harvest date e

Lighter, fresher wines and
contingency for changing climates
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Grape sugar loading or (phloem unloading)

« Sugar is transported from the leaf into the phloem

« Sugars are unloaded from the phloem into the grape berry cells

« Speed of sugar accumulation depends on sugar concentration in the phloem and its rate of
flow into the berry

« High turgor at the berry end of the system (low VPD, shade, very tight bunches) leads to
slow sugar inflow into the berry

* Berries become weak sink over time

« Hang-time - period from the end of sugar loading to harvest

« Ammonium and amino acid ratio will vary at different loading
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Phloem unloading  Shrivelling
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Shahood R, Torregrosa L, Savoi S, Romieu C 2020. First quantitative assessment of growth, sugar
accumulation and malate breakdown in a single ripening berry. OENO One 54(4): 1077-1092.
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Matthews et al. (2009)
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What is extended hang-time

Grape berry cells have a finite lifespan.

This decline is correlated with fruit cell death.

Metabolic processes completely different to

active ripening

Faster sugar loading can mean longer “hang-
time” is available before berry condition

deteriorates.

(Martin, D.)

B 4
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The harvest date trial

Clone B95/3309
Vine Density 2.0m x 1.5m (3,333 vines/ha)
Location Gimblett Gravels
Hawke’s Bay
Treatments Early - 02 February 2026

Mid - 12 February 2026
Late - 09 March 2026

Trial Design Replicated block design
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Ripening curves
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Fruit composition at harvest

Treatment °Brix TA (g/L) Average berry
weight (g)

Early 19.93 + 0.23¢ 2.94 + 0.03¢ 9.91 + 0.372 1.69 + 0.062
Mid 21.72 + 0.20° 3.01 + 0.03b 8.34 + 0.26P 1.74 + 0.042
Late 24.15 £ 0.27° 3.33 £ 0.012 6.85 + 0.30¢ 1.71 £ 0.052
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Does harvest date effect yield

2.5

1.0 1

Early Harvest Mid h:'a\rvest Late hlarvest
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Trial Wines - Tasting
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Wine analysis

8/L

12.63 £+ 0.132  3.09 £+ 0.022  7.85+0.202 2.92 + 0.052® 0.09 + 0.012

9 12.53 £+ 0.152  3.10+0.032 7.83+0.192 2.84 +0.06> 0.08 + 0.002
12 12.33 +0.17a 3.07 £+ 0.022  7.78 +0.178  3.02 + 0.072  0.08 + 0.012
Yield trial
Early 11.13 £+ 0.18¢ 2.95+0.02¢ 8.84+0.202  3.40 .05a 0.04 + 0.012
Mid 12.32 + 0.12> 3.05+£0.02> 8.00 +0.06> 2.70 + 0.08>  0.06 + 0.012
Late 15.77 + 0.232  3.60 £+ 0.032  6.24 +0.10c  2.26 + 0.05¢  2.86 + 2.002

Harvest date trial
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Interesting findings
* Grape berry size appears to peak around 22.4 brix

suggesting sugar loading is completed around this time in
HB chardonnay

* Up to maximum berry size, sugar accumulated up 1.5
times more quickly than it did afterwards

* In both premium and commercial yields inter-vine

cropping varied significantly

’ BRAGATO
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Did we achieve the target yields?

Treatment Goal | Actual

6 T/ha 9.0 T/ha
9 T/ha 11.9 T/ha
12 T/ha 18.5 T/ha

-
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The effect of El Nino and La Nina

Mean berry weight by ENSO class Category

1.60 122 ol s Strong / Very 2016, 2024
e | Strong EL Nifio
Weak EL Nifio 2015, 2019
o Neutral 2020

% o Weak La Nina 2017, 2025, 2026
A “ % Moderate La Nifia 2018, 2021, 2022,
Vine Facts (2015 — 2026) 2023
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The effect of El Nino and La Nina

| Strong / Very 2016, 2024
200 I I Strong El Nifio

. Weak El Nifio 2015, 2019
1:00 L Neutral 2020

0.00 %/; %QF 4’@% %@f

3 4 Weak La Nina 2017, 2025, 2026

2
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Yield/vine (kg)

*  Moderate La Nina 2018, 2021, 2022,

Vine Facts (2015 — 2026) 2023
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Thank you

Dr Chandré Honeth - EIT

Raquel Kallas - Natural Selection

Craggy Range - Jonathan Hamlet and Nick Putt
Constellation - Adam Evans and Paul White

Hawke’s Bay Wine

Aotearoa Chardonnay Symposium Organising Committee
Vinefacts

ll] e

@ HAWKE'S BAY WINE
NEW ZEALAND
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