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Executive Summary

Enhanced maturityas it pertains to wine grapes isracent aea of viticultural research anil
builds on the background afcientificresearch undertaken on table grapes in the US and Israel.

Thistrial is the last ina series of trials beginning in the 2010/2011 season in a H@\Bay, New
Zealand vineyard where Protect8t (a potassium soap copiex) and potassium bicarbonate were
combined and foundo WSy KI yOS G KS Y ( ds\Neliliaso @Qrovidd sulistanfid@nd 3 NI LIS
of seasorbotrytis resilience

This report summases three extensivehand sprayedtrials (Chardonnay, Syrah and Mejlah
another Hawk® Bay vineyar@Te Mata9 & ( Isb<e&dd/ineyard where the primary focus was
to identify the most effective timing for enhanced maturity applicatiools HML32 with and
without an additive of HMISilco (potassium silicate)

The besttimings weretaken throughto wine and improvements in wine qualityhave been
establishedboth by chemical analysis and sensanalysis.

Considerable time and effort has been expengedfessionallyreviewing historic phenologicaind
climatic data related to the trial site with the aim of providing a formula to make reliable
judgements regarding other varieties and other growing regions. Several concepts/timings have
been examined to assist growers to ascertain the likely bestgpime/timings, such as 5%
flowering, establishing the lag phase, counting back from a theoretical harvest date, brix
accumulation and veraison.

1‘4—’9)le- YOSR Yl GdzNARGEQ a AG LISNIFAya G2 gAyS 3INILISaE OFy
At any point, after the application to berries/bunches of a particular concentration of a particular potassium salt, when
measured against an untreated control, there is

1 earlier maturity
1 enhanced brix content
1 enhanced colour
9 thicker skins
1 enhancedhenolics
1 no obvious change in berry appearance
¢KS GKNBS FSIiGdzNBa (GKIFG NS NBIdzZANBR (2-6S LINBaSyd T2NJ
i a potassium salt of the right type within a suitable concentration range
9 application/s timed when the berrgimost amenable to influence
1 an adjuvant with the right properties to spread, penetrate, deposit and dry the potassium salt on the berry

surface to facilitate interaction between the them.

6
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The conclusion is thdhe best plant growthstageto work from is 50% veraisodefined as 50% of
berries béng soft or 8.5 brix.

Hence the recommended spray timing would be:
Chardonnay If sprayed twiceg the first application to beat 50% veraison followed by

another application 10 days later.
If only going to apply onceapply 10 days after 50% veraison

Merlot and Syrah  If sprayed twiceg the first application to7 days after 50% veraison followed

by another application 10 days later.
If only going to apply one apply 17 days after 50% veraisan

This report also specifically notes sagnificant improsement in resilience to botrytis(both
expressed as bunch botrytis or slip skin) achieved through applicatibtie same timing that
LINE RdZOSR WSy KIYyOSR Yl GdzNARG& Qo

This reportconfirmsthat

1
1
1
1
1

)l

Red grapes requardifferent application timing to white grapes.

Wie A O1 S Nie gehekated Q

Other issues that influence maturity such as crop thinning/loading, water stress influentmyéie
of enhancementchievabléyy these applications

Two applications (10 days apadgliver a greater effedhan single applicationsbut asingle
application in some instances migte all that is required in some circumstances

The use of potassium silicate as an additive to a single application did not improve a single
application significantlg but may siil have potential in machine sprayed applications.

A reduction in yields strongly indicate@vhenthe harvestbrix is targeted at 22 to 23f there was
no rain event

Summary ofTrial Objectives
The objectives of the trial wert® expand on previous researes follows:

1.

2.
3.

ok

To identify the best plant growth timingW (ili8kQ pplicatiors of HML32 to achieve enhanced
maturity.

To identify if different application timings are required for white or red varieties.
Toestablish/confirm tha2 applications are required, rather than one application at a more precise
timing.

To document the relationship between brix accumulation and berry weight (streddy/si3.

To explore through the use ofptassium silicate @ditive (HML Silco}he possibility ofmakingone
application instead ofwo.

To identify any changes in the berry itself in terms of firmness/thickness and whether that provides
any disease resilience, especially against botrytis.

To confirm that there is little or no visual fdifences between treated and untreated berries in
respect of shrivel etc. with the use of HML32.

To confirm that fermentation of like wines were normal and simalad through sensory evaluation
that all wines contained no faults

Toreport throughsensoryevaluation tte underlying values of all wines

Objective 1 Timing of Applications
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In this report, application timings have been defined as Days after Lag Phase as well as Days after
5% flowering. In earlier trials, days before a theoretical harvest das used, as well as brix
accumulation.

These timing constructs are problematic due to the variability from year to {d&ob Agnew,

Plant and Food Researakviewed historic phenological and climatic data relgto the trial site

with the aim ofproviding a formula to make reliable judgements regarding other varieties and
other growing regionsVarious plant stages were considered including the ones described above.

After all issues were considered, the stage that is most recommendei¥esveragson, defined as
50% softening of berries or 8.5 Brix.

This growth stage hasnumber ofadvantags: it isclose to when applications are requirdtiere

is a good history of thB0% veraison timepoiriy region and by variefyand growers for the most
part have access toim real time. It is also something growers can individually make a judgement
call in relation of their own crop and location in respect of data produced close by them.

For Chardonnay(best effects) the first application timingwould be at 50% veraison followed by
another application 10 days later. If only one application wabdonade the target timing would
be 10 days after 50% veraison.

For Merlot and Syrah(best effects) the first applicationwould be 7 days after 50% veraison
followed by another application 10 days later. If only one application was to be made then the
target timing would be 17 days after 50% veraison

Objective2 : Identifying the application timingfor red and white varietes
Thetrial data confirms that timing fo reds and whites are different as described above.

Objective 3 Number of Applications

Two applications are clearly indicated to achieve better results than one application. The reasons
for this are unknown but its more likely tobe around the ability of the berries to uptake, than
AAYLX & GAYAYy3Id 5F0F FNRdzyR GAYAYIkSTFFSOGa AYF
growth stagec meaning that timing can be less than optimal but still successful.

All offshore datao datealso confirms 2 applications are better than 1.

Objective4: Relationship between Brix and Yield

The Chardonnay trial confirms that from the time of application to harvest, loss of berry weight
FLILISENBR (2 06S I FSFGANBE 2F WSYyKFYOSR YIF GdzNR (@&
rain. Yield loss and brix accumulation are clearly linked.

Further study is however required abet Syrah trial gave confusing amshusual outcomes
especiallywhen applications of HML32 included the additivend particularly in the weeks
immediately after aplication). Some results indicated heightened brix, also an increase in
yield.

Objective5: Changes in berry firmness and resilience against disease

8
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The trial onfirmed that the applications of HML32 that enhantenaturity also resulted in firmer
berries (thicker skinswhich in turnprovided significar resilience to end of season diseaggs

this case botrytis (botlasbunch botrytis and slip skin}.his is perhaps the most significant finding
of this report.

Objective6: Reduced number of applications with an additive

The trial disclosed there waasn improvement over the short ternfrom a single application of
HML32 with the additiveHMLSilco)but at harvestthere appeared to b&o difference in outcome
This requires further study, particularly in respect of machine sprayed,tviddsreit is likely there
will be step down in performance from hand sprayqbut the addiion of HML Silcanight reduce
the difference

Objective7: Visual effects on the Berries

The trial confirmedthat HML32, when applied at the correct plant growsttage undea NZ
conditions does not cause arvisualadverse effect on the beigs or bunchessuch as advanced
raisoning(shrivel) for both red and whitevarieties Additionally no phytotoxic effects were noted
on foliage.

Objective8: Fermentation and Wine Faust

In all cases, fermentation of the untreated control and the thrematment wines for each variety
conformed to the same fermentation curwgindicating clearlyhat treatments did not affect the
fermentation process

All wines have no off flavours aadlts.

Objective 9: Sensory evaluation and comment

An overview of sensory aspects is contained in the report by Ant Mackenzie, a senior consultant
winemaker. The wines were tested in flights by wide audiences in Hawkes Bay, Gisborne and
Marlboroughwith no negative comments received.
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1.0 Introduction

This trial involvedtrials on threegrapevarieties (Chardonnay, Miet and Syrah) in one vineyard.
Each variety receivedpplications of 3lifferent treatments applied at 5 day intervals from the lag
phase toharvest. With the requirements of replication and the size of the plots, each trial
measured approximately 0.5h@er varietyat trial completion.

The datameasured and collected consists of:

1 Alarge folio of photographsaken of tagged bunches in thbree varieties covering all treatments
of one replicate. For the Chardonnayone bunchper treatment/timing was taken. Fdhe Syrah
and Merlot photographs of tworepresentative bunchesvere taken asmore variation tlough
veraison was expectedPhotografs were taken from the start of thtrial, generally on the same
day of application

i Brix and yield data over @ week period. Four sets ofbrix and yield over all treatmentsf the

Chardonnay (4 weeks before harvedhree sets of brix and yield over atatments of the Syrah3(
weeksbefore harvest

Comparative pnetrometer readingsit different time points

Videos obotrytis (slip skin) outcomes the Merlot trialthat could be recorded in no other way.

In-house and independentdirytis diseaseassessments the Syrah trial

Preliminary juice resulifermentation charts from trial wines (122nd AWRIWY2 A y'S / f 2 dzZRQ
and phenolic comparisons for Merlot and Syrah.

=a =4 -4 -9

Supportinginformation includes
1 Gubler grape powdery mildeprediction dataand Bacchusbotrytis prediction data
1 Growing degree day accumulation from flowering and from the beginning of the trial
1 Plant and soil background nutrient levels
1 Water quality of praymakeup water.

It is accepted that the robustness of the trial is lpaps slightly weakened by the fact that thdl

suite of brix and yield data, penetrometer readings and botrytis assessments was not completed
for all varieties and so the conclusions reached are specific to the variety. This occurred because of
time corstraints and resource requirements given the size of the trials, and because some of the
outcomes were only seen at the point of harvest and could not be measured except in another
variety. However it is the belief of the author that even allowing for Hagieties being white or

red, the outcomes if concentrated on one variety would have been the same.

1.1. History andBackground

This is the 8 season in New Zealand that the phenomenon of enhanced maturity has been studied.
It was in the 2010/2011 season that combination of Protectd!" (Protector)and potassium
bicarbonate (the genesis of HML32) markedly improved the maturity of Sauvignon Blanc as well as
providing exceptional end of season rot resistancehallenging climatic conditions.

Unknown at thetime, that trial aligned with scientific study already underway in California to
enhance the maturity of table grapes. Potassium bicarbonate was included in the last season of
that study and was the best performing potassium salt for the effects of iseikarix, heightened

O2f 2dzNJ I YR WsiskudyWasydsEhtediat theyUS Pable Grape Commission conference
in 2012(Jceseph Smilanick and otherslt is acessible via the internet at

10
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http://www.henrymanufacturing.co.nz/products/hmB2/publications/potassiurreffectson-table-
grapes.pdf

Scientific study has continued ina NI St 6KSNB GKS WY2RS 27F | OG22
established in respect of specific potassium salts as mild desiccation (water loss) engendering the
plant to replenish with a full nutrient streamK Sy OS WSy KIF yOSYSy i Qo ¢KI
Amnon Lichter and othersScientia Horticulturae 187 (2015)-64.

WOYKIFIYOSR alGdzZNAGEQ YR K2g Al NBfILGSa G2 oAy
area of viticultural research.

WOYKFYOSR YIFGdzZNARGEQ | a A lneddS-Milanyipyird, pastapplcatighS 3 NJ
to berries of a particular potassium salt, when measured against an untreated control, there is

earlier maturity

enhanced brix content

enhanced colour

thicker skins

enhanced phenolics

= =4 -4 -8 -4

The three features thatar®lB5 [j dzA NBR (2 6S LINBaSyd F2N WSyKFyO
1 a potassium salt of the right type within a concentration range
1 application/s timed when the berry is amenable to influence
1 an adjuvant with the right properties to spread, penetratedairy the potassium salt on
the berry surface at a rate to facilitate interaction.

Studies in New Zealan®011/2012, 2012/2013, 2013/2014, 2014/201by the author and
supported by many peopldjave revolved aroundpecifyingthe rate of potassium bicadnate in
combination with Protector and the appropriate plant growth timjngith hand sprayed and
machinesprayed trials on white and realine grapes.

Successful treatmentsave ben taken through to wing the most comprehensive beindescribed

in the 2013/2014 presentation given to the Gimblett Gravels Technical Workshop. This
presentation can b&iewed on-
https://www.dropbox.com/s/u4ltx7am5mfbgl8/HML32%20Presentation%20%20Gimblett%20Grav
el%20Growers%20Tech%20meeting%201%209%2014.pptx?dl=0

The report for that trial is not on theHenry Manufacturing Limitediebsite because of the failure of
commercial trialsin the season following2014/2015 and the obvious need to improve the
reliability of outcomes

In 2014/15 18 full size commercial machine sprayed triatsre planned comparingwines made
from adjacert treated and untreatedblocks with conventional wine making methodklo
phytoxicity issuesoccurred however, all but one vineyard failed to exhibit the enhancement
expected (2 brixmprovementfrom 2 applications).

The two areasdentified asrequiring rther studywere the plant growth timing andapplication.
The potassium bicarbonate rate as included in HML32 was deemed to be satisfactory.
11
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The intention of this report is to deepeunnderstanding imespect of plant growthiming.

2.0 Trial Objectives

Theobjectives of the trial were as follows:

1 To identify the critical plant growth timing for the application of HML32 to achieve enhanced

maturity.
1 To identify if different application timings are required for white or red varieties.
f To provide an adjustmerf 2 N dz | = | WwWo6Sad 3IdzSaaqQsx G2 SylrofsS

adjustments by variety and by their vineyard location using the trial data as a base.
To document the relationship between brix accumulation and berry weight (yield analysis).

= =

application instead of two.

1 To identify any changes in the berry itself in terms of firmness/thickness and whether that provides

any disease resilience, espelyi@gainst botrytis.

1 To confirm that there is little or no visual differences between treated and untreated berries in

respect of shrivel etc. with the use of HML32.

1 To confirm that fermentation of like wines were normal and similar and through sensolyatiea
that all wines contained no faults.

1 To report through sensory evaluation the underlying values of all wines

3.0 Trial Site

The trial site is located on a vineyard owned by Mata EstateMaraekakahoRd, Bridge Pa
Hawkes BayseeFigurel). The trial was undertaken on three varietiesChardonnay (planted
2000), Merlot (planted 2002) and Syrah (planted 2006).

The vines weré canepruned (Chardonnay and Merlot) and 2 canpruned (Syrah)VSP trellised
and planted in alightlynorth west by south wesbrientation. The rows were&.5metres apart the
bay lengthwaseight metres with plants aapproximatdy two metre spacing All trials coveed an
area of approximate 0.5ha each when applications concludedn area that appeared to offer a
consistent soil type

The condition of the vineyard, the health of the vines, disease control (until close to harvest), and

the consistency between viness a credit to the management of the vineyardll crops were drip
line irrigated as needed after veraison with a minimum of water str&asckground nutrient levels
of each variety and soil tests showed good levels, neither deficienexcessivésee Appendix).
A test of the irrigation water (and sprayater) showed some levels of hardngsse AppendixX).

The Growing Degree Days for the season followed a normal pattern as shévguia2.

CNRY | RFGF LRAYG 2F OASs GKAA YSIFyld GKSNB
the trial sites.

The Chardonnay carried a crop of approximately 13 t/ha. The normal crop loddi8I& for this
area. It was therefore heavily cropped, particularly considering that the clone was Mendoza.

12

To exploe through the use of a potassium silicate additive (HML Silco), the possibility of making one
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The Merlot was heavily cropped (to capacity). The crop load was not determined, but it was
thought to be between 13t and 16t/ha.

The Syrah was crop managed to one bunch per shoot, and then after veraison the crop was then

reduced again to 17 bunches per vine (premium quality grapes). Crop load was not determined or
estimated.

Figurel: Isosceles Vineyardrigl Site

Chardonnay 00
Mendoza 101-14

Sauvignon Blanc 00 2.6ha R1-30

317 101-14
1.3ha R1-17

Merlot 00
181 101-14

Merlot 02

i W 181 101-14
Sauvignon Blanc 02 J
317 101-14 j 2.3ha R17-47|

1.3ha R18-35

'.

Cabernet Franc 02 [fes
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Liha R1-15 !

Sauvignon Blanc 06
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1.8ha R36-57

Semillon 07
BVRC14 101-14

Syrah 06 |
470 RG Sauvignon Blanc 07
1.3ha R1-15 MS 101-14
- 1.9ha R58-79
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Figure2: Growing Degree Dayd onglands Rd site
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3.1. Trial Design

Thetrial plots were acrossarows, the end selected ahe onehaving the least soil variabilityThe
first block of trial plots (to Treatment 26 (Day 40)) compriseoysper row. Behind this block
separated by a guard bay, the trial block was repeated for the treatments from Day 45 onwards.

Each treatment has a replication of fouandomly &id out within. Each plousuallycontained four
plants(veryfew had three plantg none had two) The treatment plots are shown ifablel: Trial

layout and replication
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6a la 17a 15a 25a 14a 7a 1lla 12a 1lla 21a 8a 21a 4a
ba 8a 24a 25a 9a 12a 8a 22a 10a 19a 23a 2a 13a 24a
20a 19 21a 7a 13a 19 17a 3a 25a 20a 7a 25a 11a 9a
16a 9a 22a 23a 18a la 26a 17a 22a 9a la la 12a ba
26a 12a 2a 3a 6a 10a 24a 6a 14a 24a 4a 18a 7a 20a
13a 10a 1lla 15a 23a 2a ba 3a 18a 15a 2a 8a 1% 17a
4 14a 18a 4a 21a 16a 20a 13a 5a 16a 26a 22a 15a 26a
Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guarc
6 1 17 15 25 14 7 11 12 11 21 8 21 4

5 8 24 25 9 12 8 22 10 19 23 2 13 24

20 19 21 7 13 19 17 3 25 20 7 25 11 9
16 9 22 23 18 1 26 17 22 9 1 1 12 5
26 12 2 3 6 10 24 6 14 24 4 18 7 20
13 10 11 15 23 2 5 3 18 15 2 8 19 17

4 14 18 4 21 16 20 13 5 16 26 22 15 26
Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guarc

Headland

Table2The teatmentsand the treatment descriptions are shownTable2.

Therewere three sets of treatments; HML32 plaspotassium silicatadditive sprayed onceat 5
day intervals HML32 alone sprayed on@ 5 day intervalsand HML32 sprayed twicd 0 days
apart. The three treatments sets are respectively referred to as HML32 Plus, HML32 Single and

HML32 Twice in the results sectioftach set of treatments were sprayed onto 4 different plots
every five days.

treatment.

Each timifgr combination of timings)n eachset represents an individual

Initially, the trial was designed to identify the critical timing from the Lag Phase (defined as being
55 days after flowering begins (5% flowering) through to Dayp#8t Lag Phage However this
was extended tend as close to harvest as possibleorderto gainthe mostcompete set of data

possible.

The last treatment timing depended on harvest date. In the Chardonnay, treatments stopped at
Day 55 (7 March 2016) as harvest was due in the week beginnin@&hK40161n the Merlot and
Syrah, treatments stopped at Day 65 (19 March 2016).
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Tablel: Trial layout and replication

2nd set (a)
Day 45 to Day5

1st set
(Day 0 to Day0)

6a la 17a 15a 25a 14a 7a 1lla 12a 1lla 2la 8a 21a 4a 3a
ba 8a 24a 25a 9a 12a 8a 22a 10a 19a 23a 2a 13a 24a 14a
20a 19 21a 7a 13a 19 17a 3a 25a 20a 7a 25a 1lla 9a 16a
16a 9a 22a 23a 18a la 26a 17a 22a 9a la la 12a ba 6a
26a 12a 2a 3a 6a 10a 24a 6a 14a 24a 4a 18a 7a 20a 23a
13a 10a 1lla 15a 23a 2a 5a 3a 18a 15a 2a 8a 19 17a 10a
4 14a 18a 4a 21a 16a 20a 13a ba 16a 26a 22a 15a 26a
Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard
6 1 17 15 25 14 7 11 12 11 21 8 21 4 3
5 8 24 25 9 12 8 22 10 19 23 2 13 24 14
20 19 21 7 13 19 17 3 25 20 7 25 11 9 16
16 9 22 23 18 1 26 17 22 9 1 1 12 5 6
26 12 2 3 6 10 24 6 14 24 4 18 7 20 23
13 10 11 15 23 2 5 3 18 15 2 8 19 17 10
4 14 18 4 21 16 20 13 5 16 26 22 15 26
Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard| Guard
Headland
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Table2: Trial Treatments
Colour of Timing Blue Red White Yellow |Lime greenOrange |Black-white| Yellow-BlacKPink-BlackBlue Red White Yellow |Lime gredOrange |Black-whiYellow-Bl{Pink-Blac
[Treatmen{Colour of Treatment Day 0 Day 5 Day 10 |[Day 15 |Day 20 Day 25 |[Day 30 Day 35 Day 40 |Day 45 |Day 50 |Day55 |Day 60 |Day65 [Day 70 |Day 75 |Day 80 [Day 85
1 Green - untreated
2 Blue/Orange-White HML32/S
3 Red/Orange-White HML32/S
4 White/Orange-White HML32/S
5 Yellow/Orange-White HML32/S]
6 Lime Green/Orange-White HML32/Si
7 Orange/Orange-White HML32/S
8 Black-White/Orange-White HML32/Si
9 Yellow-Black/Orange-White HML32/Si
10 Pink-Black/Orange-White] HML32/Si
20a _ |Blue/Orange-White HML32/S|
3a Red/Orange-White HML32/S|
4a  [White/Orange-White HML32/S
5a |Yellow/Orange-White HML32/S
6a |Lime Green/Orange-White HML32/S
7a__ |Orange/Orange-White HML32/S|
8a [Black-White/Orange-White HML32/S
9a |Yellow-Black/Orange-White HML32/S
11 Blue HML32
12 Red HML32
13 White HML32
14 Yellow HML32
15 Lime green HML32
16 Orange HML32
17 Black-White HML32
18 Yellow-Black HML32
19 Pink-Black HML32
1la |Blue HML32
12a  |Red HML32
13a  |White HML32
14a  |Yellow HML32
15a |Lime green HML32
16a |Orange HML32
17a__ |Black-White HML32
18a |Yellow-Black HML32
20 Blue/White HML32 HML32
21 Red/Yellow HML32 HML32
22 |White/Lime Green HML32 HML32
23 |Yellow/Orange HML32 HML32
24 |Lime Green/Black-white HML32 HML32
25 Orange/Yellow-Black HML32 HML32
26 Black-white/Pink-Black HML32 HML32
2a__ |Yellow-Black/Blue HML32 HML32
2la |Pink-Black/Red HML32 HML32
22a_ |Blue/White HML32 HML32
23a_ |Red/Yellow HML32 HML32
24a  |White/Lime Green HML32 HML32
25a |Yellow/Orange HML32 HML32
26a |Lime Green/Black-white HML32 HML32
10a |Orange/Yellow-Black HML32 HML32
19a  |Black-white/Pink-Black HML32 HML32
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3.2. ldentification of Lag Phase

The Lag Phase is a recognised plant growth stage for grapes. It is a period where the berry stops
growing for a short period immediately before veraison (ripening processes) begin.

The onset of the Lag Phase was identified using a method developeBrifgteve Price Cornell
University This involved slicing through a berry and seed with a razor blade and obseheng
seed resistanceccurred This assessment was undertakenldinl2 January 2016

Seedresistance was felt iall berriesin the Chardanay indicating that the lag phase had perhaps

just passed. In the Merlot, resistance was felt in the big seed but less so in the smaller seed. In the
Syrah there was even less resistance in the big seed and almost no resistance in the smaller seed.
Thisvariation is to be expected given the different flowering dates of each variety, shoabie

3.

For the purpose of trial efficiency, each timing application wpsayed on the same ddpr all
three grape varieties Table 3 sets out the date of flowering and the date of the first timing
application.

Table3: Flowering Dates and Da of first application

5% flowering Day 0 ( appl) Days sincé%
flowering (DaF)
Chardonnay 23 November 2015 13 January 2016 51 days
Merlot 29 November 2015 13 January 2016 45 days
Syrah 1 DecembeR015 13 January 2016 43 days

3.3. Application Dates and Dayafter flowering

While applications were scheduled to be undertaken every 5 days, unfavourable weather
conditions meant that at times the application was made a day earlier or [atdrle4 shows the
actual dates of applicationand the corresponding number of daydter flowering. For the
treatments having2 applications Treatments 2026, 2a, 21&4a), the secod application was
approximately 10 dayatfter the first application
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Table4: Applications Dates and Days aft&ftFlowering(DaF)
Chardonnay | Merlot Syrah
Date of f'| Treatment |Day from Lag Days after 5% /| Days after | Days after
application Numbers Phase flowering 5% 5%
flowering flowering
1 Control

13/01/2016 2,11,20 0 51 45 43
18/01/2016 3,12,21 5 56 50 48
23/01/2016 4,13,22 10 61 55 53
27/01/2016 5,14,23 15 65 59 57
1/02/2016 6,15,24 20 70 64 62
5/02/2016 7,16,25 25 74 68 66
11/02/2016 8,17,26 30 80 74 72
16/02/2016 9,18,2a 35 85 79 77
22/02/2016 10,19,21a |40 91 85 83
27/02/2016 20a,11a,22g 45 96 90 88
2/03/2016 3a,12a,23a | 50 100 94 92
7/03/2016 4a,13a,24a | 55 105 (last app) | 99 97
12/3/2016 5a,14a, 60 104 102
19/3/2016 6a,15a 65 111 109

Note: the red figures indicate the treatments that were eventually harvested for microvins.

3.4. ApplicationRates and Method

HML32 was applied at rate of 1.25L per 100 litrekIML Silcavas applied at a rate of 425g per 100
litres.

All treatments were applied at high volume, to thench line only and on each side of the row.
The application wat the point of runoff usingone passwith anelectric pump assisted hand gun.
Spray applications were undertaken by Chris Henry. No attempt is mageotade a I/ha link
between hand spraying and machine spraying as in the opinion of the author any figure supplied
lacks credibility and is more masiding than helpful.

3.5. Assessment Protocols

Because the trial is within a commercial vineyard, the amount of crop loss needed to be minimised.
The assessment protocols reflected that to some degree.

3.5.1. BrixTestingand Yield Assessment

The protocol for sampling berries for brand yieldassessment was tpluck 8 berries from the
distal end of oneepresentative but random bunch each side of the plant for all four plants in a
bay, making a total of 64 berrie8Bunches were selecteddm the lowercordonand always taken
on the morning sun side of the row.
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The samples were taken by Chris Heand placed intopre-prepared numberedzip-top plastic
bags Susan Mains weighed and brix testéetrn in the field the same dawithin an hourof
sampling) using a balance scale and a portable digital brix meter.

Brix and weights were assessed on foatcasions for the Chardonnay triaf4 February 2016, 3
March 2016, 8 March 2016, 15 March 2016 and on three occasions for the -3&d¥iarch2016,
28 March2016and 1 April 2016.

No brix/yield testing was undertaken on the MerlotThe Syrah data was used to determine the
best treatment timingsfor testing from a maturity enhancemendiseaseperspectivewithin the
Merlot.

Figure3 is an explanatory graph demonstrating the increase in Brix that was anticipated for the
trial. The Brix results span a short period of time and it is necessary to consider the brix pattern
prior to the first brix result to understand the context of thegsult. It is not simply a matter of
comparing it with the control on the sanday;it needs to be compared with the control leading up

to that point and also in relation to when the treatment was applieédhile the brix of elevated
treatments may returrto levels similar to control, it is the period of elevation and what that might
mean in terms of enhanced wine qualityo(our, phenolicetc)that is of interest.

Figure3: Explanatory Graph for Brix Results

Explanatory Graph
26 Application date
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Date
Mote-Brix prior to 24/2/16 are hypothetical, 21/3/16is harvest result

3.5.2. Penetrometer Testing

Penetrometer testing of the berries was used as a proxy#fagr {| Ay UGKA O]l y®dsa Qd !
grape growersdelieve that increased skin thickness is related © B2 dblfiyito resistiate season
diseases such as botrytis.

The original protocol for sampling berries for firmness was to take one bunch from each side of the
plant for all four plants in a bay, making a total of 8 bunches. The sun facing side of the bunch was
marked so tlat the berries to be removed for testing all came from the same siflx to eight
berries were cut from the bunch with the petiole in place.
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The samples were taken by Chris Henry. Chris also cut the berries from each bunch to make the 50
berry sample Berries were between 12 and 13 mm in diameter.

Helen Henry tested the firmness using alectricmotorised penetrometer linked to software. It
measured the force needed to depress the berry by 2 mm using an 8mm diameter flat probe and
the result was atomatically recorded in a spreadsheet.

The berry was located on a block of wood with a small hole into which the petiole was inserted.
This ensured the berries were in the same place. The force was therefore applied to the end of the
berry. This is shan in Figure 4. (Note: testing indicated that there was very little difference
between the forcerequired to depress the end of the berry by 2 mm or side of the berry by 2 mm.)

Figure4: Penetrometer setup

Penetrometer setup Placing berry on the block

The first set of testing for the Chardonnay was undertaken in accordance with this protocol but due
to time constraints a full replicate was not tested. However sufficient testing was undertaken to
enable the treatments exhibiting a difference to the canitto be identified. Further penetrometer
testing was limited tahe control andthose treatments that showed the highest brix atitbse

that were taken for winemaking.
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3.5.3. Disease assessment

A diseasassessmenivas not part of the trial planningut botrytis was observed in all three grape
varietiesand provided an unexpected opportunity

Outputs from the Bacchus Botrytis Risk Model for the flowering period and for the ripening period
are shown irFigureb andFigure6. Details of the specific botrytis infectionnmeds are provided in
Appendix3.

Figureb: Botrytis Infection Period Flowering
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Figure6:Botrytis Infection Period Ripening
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Botrytis (mostly as slip skimjas first observed in the Chardonnay whix@ main cropwas being
harvested. | LJ dzy GAf GKA&a LRAY(d GKS O lwasKbtiRe td SSy
undertake a botrytisassessient but a quick visual assessment indicated that the treatments that

were picked for winamaking had less botrytis than thentreated control.

Thu 11th-Feb
Tue 16th-Feh
Sun 21st-Feh
Fri 2&th-Feb
Fri 1lth-Mar
Wed 16th-Mar
Mon 21st-Mar
Sat 26th-Mar
Maon 11th-Ape
Sat 16th-Ape

On 27 March 2016, five days lat¢ine Merlot was heavily infected with botrytis, so much so that it
washeld to bebeyonda meaningfulassessment. The Syrah was also infectgidhbt to the same
extent.

Chris Henry undertook a botrytis assessmenReplicate 1 ofhe Syrah looking at the percentage
of bunch infection for 25 bunches per treatmenthis was a time consuming process as there were
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so many treatments, howevat highlightedthe best performing treatments in terms of botrytis
control.

Twenty five random but representative bunches were then picked from each plot of the best
performing treatments, over the four replicates (100 bunches each treatment).

An independent qualified viticulturishen undertookan assessmenfrom the picking bins within 1
hour of picking; assessing both incidence and severity of botryilee assessment was madlind.

Video footageand photographs werdéaken of Merlot and Syrah to demonstrate the amount of
berry fall(slip skinfrom the shaken treatments and the control.

3.5.4. Wine makingand evaluation

For each variety, e treatment was selected from eadheatment set, generally based on brix
enhancement and its fruit was harvested for wiamaking. The control was also harvested.
Therefore 4wines were made for each vatye

For the Chardonnay, grapes were harvestesinga target of22.5 brix. The actal values were
slightly different from that.

For the Merlot and Syrah, all selected treatments and the control were harvested at the same time
due to the pressure of commercial harvesting requirements.

Forty kilograms of each treatmergall repg were taken to the Eastern Institute of Tecblogy in
Il F61S5SQa . | ifereAtdN YA ONB G A

The fermentation and winemaking process is describeBigure7and Figure8. Microvinification

was undertaken by Karen Ball, Eastern Institute of Technology {Hili§)was overseen by Ant

alk O1SYyTAST | 1151SQa .F& 6AYSYF{SN 6K2 KIFIR 08
trial conducted by Henry Manufacturing Ltd.

There were no acid or sugar adjustments and they were not fined in any way. No copper was
added prior to bottling. This resulted in degrees of reductive notes but it was very minor and did
not affect the subsequent qualitative evaluation of differences.

Wine tasting of the three wine flights were presented a three workshopst & 6 2 Ny SBay | I & |
and Blenheim. An open invitation to winemakers and viticulturalists was made. Ant Mackenzie led
the evaluation and discussion.

Winemakers had an opportunity to taste the wines and evaluate and discuss the differences then
rank them in preference.! & GKS | ¢1SQa .F& g2N]aKkKz2L) Ad o1
Blenheim workshops, participants knew which treatments they were tasting to assist in the
evaluation.
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Figure7: Flow Diagram for the Microvinification of Red e Varieties at EIT Winery

Figure 1: Flow diagram for the Microvinification of
Red Wine Varieties at EIT Winery
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Figure8: Flow Diagram for the Microvinification of White Wine Varieties at EIT Winery

Figure 2: Flow diagram for Microvinification of
White Wine Varieties at EIT Winery
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4.0 Results of Chardonnay Trial
4.1. Brix

4.1.1. Brixover time

Brix tests were undertakeriour times from 24 February tol5 March 2016for each set of
treatments. Appendiced, 5 and 6 contain graphs of the results for HML32 Plus, HML32 Single and
HML32 Twice respectively with the graphs separated into early treatments and later treatments. It
is the later treatments which showed any increase in Brix levels.

Figure9 shows the treatments which showed the best enhancement result for each treatment set.
These are the treatments that were harvested for microvins.

Figure9: Chardonnay Brix over time- Treatments harvested for Microvins

Chardonnay Brix over time- Treatments harvested for
Microvins
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4.1.2. Brix versus Weight

One of the known effects of increasing Brix is a decrease in weight, particularly if the primary mode
of action isdesiccationFigurel0, FigurellandFigurel2 shows the Brix versus Weight

relationship for each of the Treatment Sets. The gre&lourindicates the control and the red
colourindicates the treatment that was harvested for microvins.
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FigurelO: Chardonnay Brix v Wgt (15 March 2016)HML32 Plus

Chardonnay - HML32 Plus - Brix v Wgt (15/3/16)
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Figurell: Chardonnay Brix v Wgt (15 March 2016)HML32 Single

Chardonnay - HML32 Single - Brix v Wgt
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Figurel2: Chardonnay Brix v Wgt (15 Mrch 201§ - HML32 Twice

Chardonnay - HML32 Twice - Brix v Wgt
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4.2. Penetrometer Results
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Figurel3, Figurel4 and Figurel5 shows the results of the penetrometer testing undertaken on 9
March 2016. As discussed in Sect®®.2 the testing was not undertaken on the full replicate. The
green colour indicates the control and the red colour indicates the treatment that was harvested
for microvins.

Figurel3: Chardonnay Penetrometer ResultgF, n=56 HML32 Plus

Penestrometer Results 9 March 2016 HML32Plus Treatments
- Chardonnay

1 2 3 4 5 6 7 3 10 20a 3a 4a

Figurel4: Chardonnay Penetrometer Resuk¥gF, n=50 HML32 Single

Penetrometer Results 3 March 2016 HML32 Single
Treatments - Chardonnay
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Figurel5: Chardonnay Penetrometer Resuk¥&gF, n=56 HML32 Twice

Penetrometer Results 9 March 2016 HML32 Twice
Treatments - Chardonnay
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The results appear to indicate that there wascreased firmness of the berry for the later
treatments and that also corresponds to increased firmness of the berry where the brix has been
enhanced.

Table5 shows he penetrometer readings for the Control and the Treatments that were harvested
for microvins along with the Brix results from the field. It indicates that the firmness of the berries
drop over time which is to be expected as berries ripen but that tleatments with enhanced
maturity maintained aomparativelyhigher level of firmness.

Table5: Chardonnay Penetrometer Readingshanges over time

Date of | Brix at | Penetrometer| Penetrometer
harvest Harvest reading (kgF)| reading (kgF)
at 9 March|at 22 March
2016(n=50) | 2016(n-50)
Control 22 March| 22.3 0.26 0.23
2016
Treatment 8 15 March| 23.0 0.29 0.25
2016
Treatment 19 15 March| 22.5 0.32 0.25
2016
Treatment 26 8 March 2016 | 23.3 0.31 0.28

4.3. Disease Assessment

During theBrix sampling of the Chardonnay on 15 March 20486ow level botrytis infection was
observed mostly asingle berrnyinfections.

Seven days later, ven harvesting theontrol replicates just ahead of harvest on 22 March 2016,
the amount of botrytisobservedhad increased considerably.

There was very little time to make any meaningful assessnoéiotrytis. Little cropremained in

the treatments which had presented the best brix enhancemexrst the majority of it had been
harvested formicrovins These remaiing bunches werepicked into harvest binsso a visual
assessment could be maaeth the untreated control

Only 13 bunches of grapes #ach ofthe WS y K | tye@irSeRtQhad botrytigout of 8kg to 10kg)
There wasa muchhigher incidence (but unmeasuredgvel ofbotrytis in the untreated control.

Photographs were takebut they didnot clearlydisclose the difference.

4.4. Microvins

For the Chardonnay, grapes were harvested when the brix reached a target of 22.5 or as close as
possible to it. The first treatment to reach 22.5 or above was Treatmert®RB.82 sprayed twice
Day 30 and Day 40), 2 weeks ahead of the Control. This was followed by TreatrfiéNitis32 plus
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Silcosprayed oncepnd 19(HML32 sprayed once&ne week lger, and finally the control a week
after that. The pH, TA and Brix of the juice as measured at EIT are shdroihReference
source not found.

Table6: Juice- pH, TA, Brix Chardonnay Treatments and Control

Date of harvest pH TA Brix
Control 22 March 2016 3.27 7.94 22.3
Treatment HML32PIug 15 March 2016 3.33 7.80 23.0
Treatment 19QHML3ZSingl¢ 15 March 2016 3.26 7.76 22.5
Treatment 26(HML3Z wice 8 March 2016 3.22 9.57 23.3

Fermentation proceeded evenly as shown by the curves for each of the four wirkaguire 16.
These indicate that the treatments did not affect the fermentation process. The wines were placed
in the chiller after ferment and then racked off and bottled.

Figurel6: Fermentation Curves for Chardonnay Treatments

Chardonnay Fermentation Curves
25
20 Control
15
Trt 8- HML32 Plus (DaF 80)
X
5 10
. Trt 19 - HML32 Single (DaF 8
0 WA B Trt 26 - HML32 Twice (DaF
80,91)
-5
1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31

Note: DaF means days after 5% flowering

4.4.1. Comparative Sensory Evaluation

While it was an informal evaluation, most participants detected favourable differences in the
treated Chardonnay wines when compd to the control, as well as between the treatments.
When ranking their preference, any one of the treatment wines was generally the first preference
compared to the control wine. One Marlborough winemaker thought the control presented classic
Chardonng elements and that the other wines would have needed some acid adjustment.
However, all wines were of commercial wine quality indicating that the treatments did not have
any downside to final wine quality; rather they enhanced wine quality in a numbeéliffefent
ways.

lyld al O1SyT ASQa S@rftdz2 GAz2y 2F GKS [/ KIFNR2yyl &
4 GKS 1F1¢g1SQa . @& $2N]akKz2Ll L RAR y24 RS
knowing what they are, | do detect some differences. The last wine (Trea2®¢tL32 sprayed
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twice) was my preference but my“°%reference was the control. The last wine was the richest,
softest and the roundest yet it was the highest TA. Treatment 26 was harvested two weeks ahead of

the control; if it had been left to hang onelvine for as long as possible, | would expect even more
enhanced characteristics.

His tasting notes are provided Appendix D.

31



nry Manufacturing

-
ROITRN -

5.0 Results of Merlot Trial

5.1. Brix over time

No samples for Brix testing were taken of the Merlot treatments due to the need to prioritise
resources.

5.2. Disease assessment

On 27 March 201& day after 3 dayef raintotalling 14 mm and the 3 days preceding that having
heavy dewsthe Merlot became bavily infected with botrytis, so much so that it was beyond
formal assessment.Two days later, @ 29 March 2016, the Merlot was due to be harvested. That
morning Chris Henry walked through the Merlot tréadd shook the cordon wire of thentreated
baysandobserved significant berry fall, indicating slipskin. He ttiielthe same tdhe treatments
that had shown enhanced brix activity in the Syfdineatments 4a, 13a and 22ajpd found the
amount of berry fall to be significantly leisan the untreatel control The treatmentsapplied5
daysbefore andand 5 daysafter those treatments alsdliscloseda profound improvementover

the untreatedcontrol.

Equipment wagquicklyO2 f t SOG SR (G2 dzyRSNIIF1S I ydzyo&N 27
what were considered to bethe best treatments in the Merlot before then harvesting for
microvins Thecommercial harvestvas alsogetting under way. A video record was maiie
Replicate 3f the control and Treatment 4dn Replicate 4a video record was made die control
(note the release of botrytis sporegnd Teatments 4a, 13a and 22arhe video can be seen on
https://www.dropbox.com/s/ktxrd7gzbv2eebo/STU0220%20Botrfigal%202.0.mp4?dI=0

Figue 17 shows the amount of berry fall for each treatment.

Figure 17: Berry Fall from 'Shake Tests' Merlot Rep 4

Treatment 13a Treatment 4a : Control

All treatments relate to the same timing application being Day 55 after lag phagh treatment
22a being Da¢5 and Day 55 timings.

5.3. Penetrometer Results

No penetrometer readings were taken on the Merlot Trial.
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5.4. Microvins

The four replicates oMerlot Treatments 4a, 13a and 22a and the Control were harvested on 29
March 2016(just ahead of the commercial harvg$or microvins. The pH, TA and Brix of the juice
as measured the next day is shownTmble7.

As mentioned, microvinification was undertaken by Karen BaIJ, Eaktstitute of Technology (EIT)
YR 20SNBRSSYy o6& !'yi alOlSyTASZ I 11+g1SQa
evaluation from earlier trial conducted by Henry Manufacturing Ltd.

There were no acid or sugar adjustments and they were not fined in ayy vVWo copper was
added prior to bottling. This resulted in degrees of reductive notes but it was very minor and did
not affect the subsequent qualitative evaluation of differences.

The unfiltered fermented wine (pre cold stabilisation) was analysed\W{RIAwine cloud and the
tannins and phenolics are shown Trable8. The treatments show an increase in tannins and
phenolics over the control.

Table7: Juice- pH, TA and Brix of Merlot Treatments and Contr@0 March 2016

Juice Values pH TA Brix
Control 3.37 6.10 22.1
Treatment 4a 3.41 5.70 23.6
(HML32Plus)
Treatment 13a 3.36 6.10 22.6
(HML32Single)
Treatment 22a 3.38 5.95 24.0
(HML32Twice)
Table8: Unfiltered Merlot wine after fermentation, precold stability Tested AWRI 11 May 2016

Wine Cloud Vintage Total Total Pigments| Total Pigmented Free

Tannins Phenolics| Tannins Anthocyanins

Control 2016 0.82 14.89 39.98 0.86 13.46
Treatment 4a 2016 1.16 26.32 51.36 1.00 24.65
(HML32Plus)
Treatment 13a 2016 1.38 33.41 58.55 1.19 31.42
(HML32Single)
Treatment 22a 2016 1.56 36.62 62.73 1.36 34.35
(HML32 Twice)

Note 1:Tannins recorded in g/L epicatechin equivalents
Note 2: Other results recorded in Absorbance Units and are therefore comparative results no

guantitative.

Fermentation on skins proceeded evenly as shown by the curves for each of the four wides ma
from the Merlot inFigurel8. These indicate that the treatments did not affect the fermentation

process.
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Figurel8: Fermentation Curves foMerlot Treatments

Merlot - Fermentation Curves
30.0

25.0

\ = Control
20.0 .\\
15.0 \\\ ——Trt 4a- HML32 Plus (DaF 9¢

x
@ \
10.0 \ Trt 13a - HML32 Single (Da
5.0 99)
\\\ =Trt 22a - HML32 Twice (Dakf
0.0 90,99)

-5.0
1 2 3 4 5 6 7 8 9 10

Note: DaF means days after 5% flowering

5.4.1. Comparative Sensory Evaluation

For the Merlot wines, all participants detected favourable differences in the wines when compared
to the control and between the treatments. Theeatment wines were plusher and more vibrant.
There was a clear enhancement of colour in the treatments as reflected in the wine cloud analysis
compared to the control Again, all wines were of commercial wine quality.

Lyl al O1 SyT1 A SQ#erl&t@ines drsuinhatised &8 F (G K S

All three treated wines were better than the control. The treatment of HML32 sprayed twice
had a broader flavour spectrum with tannins that coats the whole mouth and my second preference
was HML32 and Silco (Treatment 4d)ietr was full, rich, plums and spice with front phenolics. The
control was slighter greener, tarry with an edgier palate.

His tasting notes are provided Appendix 10
6.0 Results of Syrah Trial

6.1. SyrahBrix over time

Brix tests were undertaken 3 times from 22 March 2016 to 1 April 2016 for each set of treatments.
Appendices/, 8 and 9 containgraphs of the results for HML32Plus, HML32Single and HMG2
respectively with the graphs separated into early treatments &tdr treatments. It ionly the

later treatments which showed any increase in Brix levai$ the outcomes are confusedand do

not reflect the substantial enhanced maturity result as was obtained on the Chardonnay
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The reasons for this can be attriled to rain and heavy dews from the 2March to the 26"
March, which rehydrated berries and set off the botrytis infectiolt may also be attributable to
the Syrah having been crop thinned to a low level (post veraison).

Figure19 shows the treatments which showed the best enhancement result for each treatment
set. These are the treatments that were harvested for microvins.

Figurel9: Syrah- Brix over Time Treatments harvested for Microvins

Syrah - Brix over Time - Treatments harvested for

Microvins
23.0
. _—_'__._.__—l—_'_—
220 — Contro
21.0 -—_
s '.___,..--—

— 15 Contro

———_.__——.__.-—""-—.-.- Az HML3IZ Plus ig? DEF]

o133 HML3 2 Single (37 DaF)

Brik
[ (=]
(]
(=]

e 3 3@ HMIL3 2 Twyice (88,97
DaF)

22/03/2016
23/03/2016
24/03/2016
25/03/2016
26/03/2016
27/03/2016
28032016
20/03/2016
30/03/2016
31/03/2016

1/04/2016

6.2. SyrahDisease Assessment

While Henry Manufacturing Limited always endeavours to use independent parties to undertake
trial assessment, thanexpecteddiscovery othe severebotrytis in the Merlot and Syrah occurred
over the Easter Holidayeriod.

Chris Henry undertook botrytis assessment obne replicate(Rep 1)of the Syrah trial (incidence
and severity of 25 random representative bunchés)order to ascertain thebotrytis control
efficacy over thetl different treatments. These results are showifrigure?1,
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Figure22 and Figure23 for each treatnent set being HML32Plus, HML32Single and HML32Twice
respectivelyg % Inciénce isshown inDark Blueand Severity is shown irange For treatment
descriptions, refer back tdable2.

Anindependentand blindassessmenof Incidence and Severity wasdertaken by Bridget Wilton
over all four reps of the best performingtreatments and these areshown in the same graphs in
Light Blue and

There appeared to be some variation within the trial plots with the untreated piotee extended
trial areaappearing to be not as severely infected as the first ar@la Given that the treatments
showing the best efficacy were all in tlextended trial area4 untreated bays within the second
trial plot was assessed. These are shown as Treatment 1a extended plots.

I W{KF1S ¢SaiQ o1 a R2yS th& yiad beferi indéiBndaitly AsEessédk S
These were videoed and a photograph of the berry fall was takégure20 shows the results from
Rep 1. Itd noted that the incidence and severity of botrytis appearedntrease across the trial
plot.

Figure20: Berry Fall from 'Shake Tests' Syrah Rep 1

Treatment 22a Treatment 13a Treatment 4a Control |
—— S

Figure21: Botrytis AssessmertHML3Z2PIlus Treatments

36



...9..99,.,__._

b Henry Manufacturing
., non-residual pesticides gy
-...."Q T

Botrytis Assessment Syrah- HML32 Plus
Dark colour- Rep 1 only ( C Henry) 27/3/16
Light colour- Average of 4 Reps (B Wilton) 29/3/16
120
100
80
60
m Botrytis %lnc
40 m Botrytis %Sev
20
0
g &0\0 660\ b:b &QJQL,\ (,)’b © % ™ v 5] q)'b ’_19'0 ) ,»0 L) A b’b
SIS ’b\b‘
N b

Note: refer to Table 4 for Treatment Timings

37



SVP®s.,
o .

H;nry Manuﬁcturing

non-residual pesticides

Figure22: Botrytis Assessments HMLSihgle
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40

20

Botrytis Assessment Syrah- HML32 Single
Dark colour- Rep 1 only ( C Henry) 27/3/16

N a2 SR > A © 2 O o 2 N B
I IR S N SR L G GO I S S

Botrytis %Inc
Botrytis %Sev

Note: refer to Table 4 for Treatment Timings

Figure23: Botrytis Assessments HML3®&ice

100

Botrytis Assessment Syrah- HML32 Twice
Dark colour- Rep 1 only ( C Henry) 27/3/16
Light colour- Average of 4 Reps (B Wilton)29/3/16

m Botrytis %Inc

m Botrytis %Sev

Note: refer to Table 4 for Treatment Timings
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The treatments 4a, 13a and 22a with the greatest disease efficacy (and the highest brix elevation,
with the exception of 4a) were all associated withagpplication on Day 55 after lag phase or some
97 days after flowering. Treatment 22a received its first application at 88 days

6.3. Penetrometer Readings

Bunches of grapes were taken from each of the best performing treatments and one hyd@@&d
berries séected for penetrometer testing. The numerical reswtsown inFigure24 indicate that
Treatment 22a (2 applications) was firmer that Treatments 4a and 13a (singlieajns) and all

treatments were fimer than the Untreated Control.

Figure24: Penetrometer Readingéh=100)for Syrah Treatments

Syrah- 29/3/16
Botrytis Assessment (B Wilton)

100
90
80
70
60
50
40
30
20
10

% Incidence / Severity

Penetrometer Readings (C Henry)

1a Control

4a HML32
Plus

13a HML32
single

22a HML32
Twice

m Average Botrytis %lInc

94

50

68

51

m Average Botrytis %Sev

19.0

7.0

8.5

4.0

8mmbD flat probe

Indicator of firmness (force to
compress berry by 2 mm using 0.25

0.28

0.27

0.30

6.4. Microvins

The four replicates oSyrahTreatments 4a, 13a and 22a and the Control were harvested on 29
It was understood that commercial harvest was immingnt was
another week before it was harvestedhe pH, TA and Brix of the juice as measured the next day is

March 2016 for microvins.

shown inTable9.
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Table9: Juice- pH, TA and Brix of Syrah Treatments and Contr®0 March 2016

pH TA Brix
Control 3.16 8.20 21.8
Treatment 4a 3.17 8.20 22.2
(HML32Plus)
Treatment 13a 3.20 7.95 22.4
(HML32Single)
Treatment 22a 3.18 7.9 22.5
(HML32Twice)

As mentioned, microvinificatiowas undertaken by Karen Ball, Eastern Institute of Technology (EIT)
YR 2@0SNBRSSYy o6& !'yi alOlSyTASZ I 1+Fg1SQa . I ¢
evaluation from earlier trial conducted by Henry Manufacturing Ltd.

There were no acid or sugar adjoents and they were not fined in any way. No copper was
added prior to bottling. This resulted in degrees of reductive notes but it was very minor and did
not affect the subsequent qualitative evaluation of differences.

The unfiltered fermented wine (prcold stabilisation) was analysed by AWRI wine cloud and the
tannins and phenolics are shown Trable10. The treatments show an increase in tannins and
phenolics oer the control.

Table10: Unfiltered Syrah wine after fermentation, pre cold stability $'ed AWRI 11 March 2016

Wine Cloud Vintage Total Total Pigments| Total Pigmented Free
Tannins Phenolics| Tannins Anthocyanins

Control 2016

0.68 20.81 40.85 0.84 19.41
Treatment 4a 2016
(HML32Plus) 0.78 24.68 44.57 0.88 23.22
Treatment 13a 2016
(HML32Single 0.77 25.96 45.24 0.86 24.53
Treatment 22a 2016
(HML32 Twice 1.12 32.08 54.72 0.91 30.56

Note 1:Tannin recorded in g/L epicateckiguivalents
Note 2: Other results recorded in Absorbance Units and are therefore comparative results not quantitative.

Fermentation on skins proceeded evenly as shown by the curves for each of the four wines made
from the Syrah ifFigure25Error! Refeence source not found. These indicate that the treatments
did not affect he fermentation process.
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Figure25: Fermentation Curves foByrahTreatments

Syrah- Fermentation Curves
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Note: DaF means days after 5% flowering

6.4.1. Comparative Sensory Evaluation

For the Syrah wines, all participants detected favourable differences iwithes when compared

to the control and between the treatments. Descriptions ranged from peppery spice to fruity spice
and preferences were varied across the treatments. Treatment wines were found to have more
mid palate weight and concentrate thanthe cdlilB f G KAOK gl & || o0AlG UGKAYY
Bay in particular was around how each wine might be used. Again, all wines were of commercial
wine quality.

l'yild al O1Syl ASQa S@rftdza GAzy 2F (GKS {&@NIK gAySa

There is a bigger range of difences in these wines which all had the same residual sugar. |
found the treatment of HML32 sprayed twice sweeter, richer and more supple with tannins at the
front of the palate and more fruit and spice notes. Treatment 4a (HML32 with Silco spraygd once
was also spicy but with gamey notes. It was vibrant and bright. The control | found tolighter s
greener tannins, good richness and back palate.

His tasting notes are provided Appendix10.
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7.0 Discussiorand Conclusions

7.1. Enhanced Maturity

As withmany trials of this nature, the objectives of a trial are simply defined at the beginning but as
data is collected and other issues are observed, the trial becomes meaningful in areas outside the
original objectives.

LG Ydzad 0SS NBYSYOo SINBERNMKY @ OH%y KLUINRHSHRO Sgdoes & | L.
not occur in isolation from other aspects that influence maturity.

In past researcln table grapesSmilanickperscomm.0. F2dzy R G KIF G WSYyKIFyOSYS
muted by such things as high potassi soil fertilising crop loadreduction to bring on earlier

maturity or high temperatures (>38°Chn the experience of the author, some degree of water
aiNBaa I FGSNI SN A&az2y SEFIISNFGSa WSyKIyOSR §
counter being that significant rain gppressesbrix effects in the short term but comparative
phenolic improvementappear toremain

Thedifference in outcomes for each of the three varietiego a certain extent supported bydke

factors described ithe previousparagraph The Chardonnay and the Merlot welergelycropped

to capacity. The Syrah was in contrast ctbpned to a low level(post veraison)hence the brix
difference between treatments was smalButi KA & ¢ & y 20 NBFI SNRIESHR (Aay
showed substantial improvement. All of this confused by end of season rains, which impacted the
Merlot and Syrah to a larger degree than the Chardonnay, which was harvested much earlier.

7.2. Botrytis Efficacy

' ySOR20GFffe INDPDPSHRAAVAR2OANKSKYARKISYSR NBaAf
of season rotsGrowers apply calcium sprays with the objective of thickening the Jkirtker skins

are a phenomenon that anecdotally occurs between conventional grown grapes and orgjanical
grown grapes.

Thickened skinas NXB adzf & 2 F WapplikdtiohOaRbeer IcldadyNderiiodstrated in
{YAfFYyAO1Qa 62N] 2y GFofS 3IANILISa o6& O2YLI NI GA
of an electron microscope.

Thickened skin rebeen notedwithin all previous trials of HML32, but this trial is the first time we

have measureceffects ¢ also with a penetrometer. Penetrometer testing shows that skins are
GKAO1ISYSR o0& FLIWXAOFGA2Yya G GKS &laypBcations YA y 3
produce better effects.

Botrytis efficacy data was collected from this trial in the field from the Syrah alone. An assessment
was made by the author over all treatmenil) of one replicate todetermine any differences in
botrytis outcomes. This information was used identify and collecsamples from each replicate (4

x 25 bunchespf the treatments that disclosed effica@g well as the untreated control and these
treatments were assessed blind by an expert.
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Substantial botrytis efficay was achieved by applications of HML32 made at the same timing that
I OKAS@PS WSYyKIFIYyOSR Yl ldz2NRG&QD

Botrytis efficacy was also captured by video of vigorously shaking those same treatments in the
Merlot which was avily infected with botrytis bunch rognd botrytis as slip skin. The difference

in efficacy is clearly demonstrated on that video (including the cloiuldotrytis spores from the
untreated). The fruit drop wasisuallyrecorded in bins (but not weighed).

Anecdotally successful treatments weaéso disclosed by the harvest machine operator who told
the vineyard manager he had to slow his machine on those successful treatments to hhwmeest
grapes

7.3. Timing of applicatioi(s)

The main focus ofhis trial was to ascertairspray timing- when the berry is most amenable to
influence. This wasneasured as days after onset of floweriagwell asf N2 Y GKS Wt I 3 LI
large extent it has beesuccessful in producing that outcomeith peak efficacy appearing to
occur atdifferent points for Redand Whites.

1 Whites,80daysto 91 days after onset of flowering

1 Reds88 days to 99 dayafter onset of flowering

Figure 26, Figure 27 and Figure 28 shows the growth stage when the best treatments of the
Chardonnay, Merlot and Syrah were sprayed. For the Merlot and the Syrah bunches, the untreated
photographs were used as no photographic record of the later treatments (Post Day 40) was kept.
The unteated plots reflect the growth stage at the timing of the treatment application.

Figure26: Chardonnay growth stage when best treatments applied

Treatment 8HML32Plus- Day| Treatment 19 HML3ZXSingle - | Treatment 26 HML32Twice
30 Day40 Day 30/40 (photo taken on
day 40- 22 February)
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