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vin [pron: van] noun; ORIGIN French, literally ‘wine.’

innovation [ine`va sh en] noun; the action or process of
innovating; introducing new methods, ideas or
products; developing something new with a view to
the future; to create original concepts with vision.

ALWAYS VINNOVATING
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CHAIRMEN’S REPORT

MARLBOROUGH IS FAST BECOMING 

KNOWN... FOR ITS WINE RESEARCH 

CAPACITY.

An important milestone in the history of the Marlborough 

Research Centre was reached this year, putting into effect the 

decision to streamline its governance structure. 

The Research Centre has now built up a strong scientifi c research 

base and its research programmes are achieving a good momentum.

The new governance structure will lock in the support for that 

work programme. 

Central to the structural change is our view that all regional 

scientifi c research directed though the Marlborough Research 

Centre should be delivered as effi ciently as possible.

In particular, the Board of the Marlborough Research Centre 

wanted to see greater coordination of management and funding 

streams which support the projects under the umbrella of 

the Research Centre, including the work programme of the 

Marlborough Wine Research Centre.

Therefore, the last 12 months have seen signifi cant change to the 

governance and management structure of the Marlborough Wine 

Research Centre.

A partnership with HortResearch, the principal science provider, 

was consolidated and the balance of research transferred to the 

management of that Crown research institute in 2007, creating 

welcome effi ciencies for the Centre.

All the remaining industry funding and scientifi c equipment 

entrusted to the Wine Research Centre was transferred to 

HortResearch on 1 July 2007.  Management and employment 

of the scientifi c team now falls to HortResearch, as does the 

maintenance of all scientifi c plant in use at the Centre.

During the last year this has lifted a considerable pressure from staff 

at the Centre with the added advantage of giving the Centre access 

to HortResearch’s extensive information and resource base.

The second step in the organisational change was made as the year 

drew to a close. 

 

The ancillary Marlborough Wine Research Board, set up to control 

research policy, strategy and funding for wine research during the 

MWRC’s establishment phase, was amalgamated with the long-

standing Marlborough Research Centre Board which reports to the 

MRC Trust.

One pleasing aspect of the merger of the boards is the way it 

brings a new education dimension to the Board through two new 

members; Lily Belabun of the Nelson Marlborough Institute of 

Technology and Brian Jordan of Lincoln University.

The single board will mean that wine research is more closely 

aligned with all the other work that is being done through the 

Research Centre to promote all forms of pastoral, horticultural and 

arable production across Marlborough. 

Marlborough is fast becoming known nationally and internationally 

for its wine research capacity. But we can also look proudly at other 

work that has been done by the Research Centre, for example, in 

collaboration with the Starborough-Flaxbourne Soil Conservation 

Group.  This work, re-focusing farming practices to deal with 

extreme drought conditions, has been recognised for its nationwide 

signifi cance.  

As one governance board with the authority to speak for the wider 

rural research sector in Marlborough we are optimistic that we can 

further promote a broadly based research programme. 

This is a strong board which we are confi dent will provide sound 

direction for the Marlborough Research Centre and which will be 

capable of fostering the inspiration and leadership that will keep 

moving our research projects forward.

Financial Performance

The changes and investments signaled by the Trustees in last year’s 

report have been largely implemented, or are underway.

• Former Wine Research Centre employees embedded in 

HortResearch
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Marlborough District Council Grant

Meteorological date recording and dissemination $15,000

Investigation of grapevine trunk fungi in Marlborough $15,000

Comparison between viticultural land use & traditional land use $35,000

Focus vineyard: growing technology $10,000

Managing clovers for hill country $30,000

Drought-tolerant forage species $ 5,000

Starborough-Flaxbourne soil conservation group $10,000

Total $120,000

• Scientifi c equipment transferred to HortResearch $137,589

• Wine Industry contributions distributed to HortResearch 

$284,656

• Microvinifi cation facility completed prior to vintage $220,995

• Rowley Vineyard expansion of 4.5 hectares $43,068

Cash held on deposit by the Trust at balance date stands at 

$976,734 refl ecting draw down for previously reported projects. 

The Trust’s position at the end of the 2007/08 fi nancial year is 

very favorable and will provide suffi cient reserves to satisfy planned 

capital expenditure in future years.

It should be acknowledged that the principal campus for research, 

at Budge Street, carries the full overhead and operating burden 

associated with all the activities of the Trust. This defi cit, reported at 

$52,118 for the year, is largely the result of the charge of $137,589 

to the accounts as a consequence of the gratis asset transfer to 

HortResearch. If this charge had not been made, the year would 

have shown a surplus of $85,400, which is very close to the 2007 

surplus of $86,300.

Looking ahead, the major capital expenditure on projects approved 

is limited to completion of the vineyard expansion and new offi ces 

and meeting room. Christchurch architects Wilkie and Bruce have 

completed drawings and a building cost estimate has been obtained. 

A budget provision has been made in next year’s accounts for a 

tendering process and it is intended the additions should be in fi nal 

stages of completion by mid-2009.

The Trustees were able to go ahead with their expansion plans for 

the Rowley Vineyard at Grovetown after the Marlborough Vine 

Improvement Group and New Zealand Winegrowers agreed to 

relinquish their lease on a portion of the land.

The planned expansion adds another 4.5 hectares to the vineyard, 

bringing a total of 10 hectares under grapes for the Trust at 

the Rowley site. The Vineyard produced another good crop of 

Sauvignon Blanc at this year’s harvest with 87 tonnes of grapes sold 

by tender to the New Zealand Wine Company.

  

The Grovetown Park Campus is fully tenanted with eleven 

tenancies.

The year ahead will be a good time for the Trustees to take stock of 

the state of research and development in the region. For some years 

now the Trust has signalled the need for some substantial capital 

expenditure. We believe there is opportunity to extend the research 

capabilities of Marlborough but this hinges on the availability of 

additional modern laboratory facilities and offi ces for resident 

and visiting researchers. The time is ripe to plan for the long term 

research capacity of the region.

The Trust is grateful for the continuing strong support from the 

Marlborough District Council which recognises the value of its 

research programme to the region’s primary industries.

Marlborough Environment Awards

The Marlborough Research Centre continues as a co-sponsor, with 

HortResearch, of the biennial Marlborough Environment Awards. 

As a Supreme Award sponsor, we value our association with 

awards which recognise and encourage the message that ‘sound 

environmental management is good business’. 

Liquorland Top 100 Wine Fellowship

Liquorland’s sponsorship package makes it possible for us to bring 

scientists to New Zealand who can add an international perspective 

to our viticultural research. This is a highly valued contribution to 

the industry and we are currently seeking a recipient for the 2008 

fellowship.

 

Next year will be a signifi cant year for the Marlborough Research 

Centre as it will be marking its quarter century - 25 years of 

serving Marlborough’s productive sector. It is a tribute to the 

original farming contributors to the Trust’s establishment that they 

had the foresight to see the benefi ts that would come from building 

up research capability within our own district.

John Marris Edwin Pitts
Chairman Chairman
Marlborough Research Marlborough Research
Centre Trust Centre Board
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I’m particularly pleased to see a simplifi ed 

governance structure in place to consolidate 

and streamline the relationship between the 

Marlborough Research Centre Board and 

the Marlborough Wine Research Centre 

Board.

 

I’m confi dent that the amalgamation of the Wine Research 

Board with the Board which advises the Marlborough 

Research Centre Trust will better defi ne the management of 

our work programme.

The original purpose of the Marlborough Research Centre 

was to promote diverse research which would benefi t 

the productive sector of the entire region and I think it’s 

important that we have one body with an overview of those 

many interests.

As one of the founding trustees of the Marlborough Research 

Centre I am a fi rm believer in a simple structure and I think 

we now have a single Board which refl ects the original 

concept behind the Research Centre.  It’s important to me 

that all forms of pastoral, arable and horticultural production 

sit alongside wine in the big picture and that the Research 

Centre recognises the connections and the common interest 

shared by all Marlborough’s primary producers. 

It’s heartening to see how that relationship between the 

traditional productive sector and the viticulture sector is 

developing. For example, I recently saw merinos being grazed 

between the vines not far from town – taking the pressure 

off the drought-stricken Awatere Valley high country where 

they’d come from. Another example is the way broken 

vineyard posts are being recycled for farm fencing. This shows 

how the barriers between traditional farming and viticulture 

are being broken down, to the mutual advantage of each 

sector.  

Closer connections will help primary producers in 

Marlborough to maximise their returns, helping create growth 

and opportunity across the whole Marlborough regional 

economy.

John Marris

There’s a satisfying logic to the amalgamation 

of the boards which guide the work of 

The Marlborough Research Centre and 

the Marlborough Wine Research Centre. 

This is a return to our fundamental purpose 

of ensuring that research supporting 

Marlborough’s primary sector has a broad sweep. The merger 

is also timely in that the fi ve-year commitment of funding 

from the wine industry toward the MWRC has drawn to a 

conclusion.

I feel sure that the rewards are clear to the original 40 

industry contributors who made a commitment toward 

research and operating costs when the Wine Research 

Centre was being established. The allocation of that 

establishment funding is now complete; the original purpose 

of our separate Wine Board has been fulfi lled.

I am assured the Marlborough Research Centre will 

maintain a focus on wine and wine research, given 

viticulture’s place within the primary sector of Marlborough.   

However, in looking to the future of other important areas 

of primary production, there is now a pressing need for 

research that encourages horticultural diversity to occur and 

helps pastoral farming and forestry to succeed economically.

It’s important that we encourage the broader primary 

production sector of Marlborough to recognise the research 

capability of the Marlborough Research Centre and to 

understand the potential returns for producers linking into 

its research programme.

Edwin Pitts
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CHAIRMAN’S REPORT

THE CENTRE HAS SECURED ITS 

REPUTATION WITHIN THE INDUSTRY 

AND IS WIDELY RECOGNISED... FOR 

THE QUALITY OF ITS WORK.

The infrastructure supporting viticultural and winemaking research 

in Marlborough will be more cohesive, effi cient and responsive 

after the series of changes now in place at the Marlborough Wine 

Research Centre.

The restructuring which transferred managerial responsibility of 

the MWRC research staff and scientifi c plant to HortResearch 

mid-way through 2007 has now been completed. The transfer was 

remarkably smooth and effective and our grateful thanks go to the 

staff involved for their consideration and understanding through 

this transitional period. The relationship with HortResearch, which 

gives strong priority to viticulture in its research portfolio, has given 

our scientifi c team a signifi cant injection of resources and support 

at all levels. 

Within fi ve years of its establishment, the Wine Research Centre 

has secured its reputation within the industry and is widely 

recognised, nationally and internationally, for the quality of its work.

With that in mind, and in the interests of securing the Centre’s 

long-term future, the Wine Research Board agreed that the time 

was right to move the Centre’s governance structure back under 

the umbrella of the Marlborough Research Centre Board and Trust.

The Wine Research Board’s amalgamation with the MRC Board 

which advises the Marlborough Research Centre Trust is a logical 

move which will streamline decision-making and ensure more 

effective communication across the research community.

The importance of the Wine Research Centre having a strong 

representation on the Marlborough Research Centre Board has 

been recognised and there will be three Board members who have 

close connections with wine research. 

The rationalisation of the governance structure by combining the 

two Research Boards makes good sense. This is a good time to 

consolidate our assets and investments and also to ensure we have 

consistency in the fi nancial decisions ahead.

It was obviously necessary to have some rationalisation in 

representation but at the same time ensure there was adequate 

representation on the newly structured Board from stakeholders 

and research partners.

I would like to thank Dr Damian Martin, general manager of 

Winegrowers of Ara, and Ben Glover, chief winemaker of Wither 

Hills, for the service they have given to the Marlborough Wine 

Research Centre Board.

Wine Research Centre Activities

The new building housing our microvinifi cation operation was 

completed during the last year, allowing the Centre to bring its 

own small-scale winemaking into full operation. 
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The facilities bring a further dimension to our research programme. 

As well as creating wine samples which test the research projects 

within our Sauvignon Blanc programme, the Centre’s resident 

winemaker has undertaken limited commercial microvinifi cation 

for external clients of the Marlborough Research Centre. 

I noted last year that strong industry support is vital if our dedicated 

microvinifi cation unit is to succeed fi nancially in future years. 

With the confi rmation of a capital expenditure programme, 

we have the opportunity to extend our research capability in 

Marlborough.

The shortage of space at the Budge Street site has been well 

documented and there are plans in place for the expansion of the 

campus.

At this stage, we have a proposal for approximately $700,000 in 

capital expenditure for the next fi nancial year to meet the projected 

demand for more offi ce and laboratory space. It is imperative that 

we plan now for future growth and create the conditions which 

will allow us to extend our research programme, thus ultimately 

providing future local and national economic benefi ts.

Staff

Despite the changes, this has been a stable year in terms of 

staff membership. Our scientifi c team has adapted to the new 

management by HortResearch and there has been no change to 

the membership of the team. I extend my thanks to Research 

Leader Mike Trought for maintaining morale and support to the 

staff during this year of transition.

 

I also extend my thanks to Board members, both those continuing 

and those who are retiring, for the energy and commitment they 

have given to their duties during the last year. 

 

Ivan Sutherland

Chairman

Marlborough Wine Research Centre Board

A year ago I signalled that we would review 

the structure of the Marlborough Wine 

Research Board and we have managed to 

complete that review, and introduce change, 

within a 12-month timeframe. We now have 

a simplifi ed but strengthened governance 

structure, under which I am confi dent the Wine Research 

Centre interests will be well served. It is a logical 

consolidation of resources aimed at providing the best 

possible research infrastructure to support the sustainable 

development of our viticultural and winemaking industry.

Ivan Sutherland
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THE YEAR IN RETROSPECT

The completion of the microvinifi cation facilities has had a 

huge impact - we were fortunate to be in place in time for 

this harvest, very lucky given the weather and harvest volumes. 

Microvinifi cation has freed up a laboratory – previously it was a de 

facto winery – so that gave us signifi cantly more space and eased 

the physical strain of trying to work in a cramped situation. It has 

improved the working environment for our research winemaker 

Kerrie Stronge. Overall, it will make it easier for her to do what 

she’s doing well.

Mike Trought

Maintaining links to the international scientifi c community is 

very important to me so I was pleased to be invited to Portugal to 

address a conference organised by the Infowine Internet Journal 

of Viticulture and Enology which had an international scientifi c 

and industry audience. My address on physiology relating to yields 

and fruit composition seemed to attract attention with plenty of 

coverage by the industry journals and the general media. These 

events offer New Zealand-based researchers the chance to stay in 

contact with colleagues in other countries and they also give us the 

opportunity to talk about the Marlborough Wine Research Centre 

and the research we are doing here.

Carmo Vasconcelos

Shifting responsibility for the management and employment of 

research staff to HortResearch has had a signifi cant impact on my 

workload - I hadn’t really appreciated the amount of time it had 

been taking away from my scientifi c role. HortResearch has its own 

systems and processes to manage the clients and we’re now getting 

the benefi t of integrating with that administration – it has taken a 

real weight off my shoulders and given me the time to focus on my 

primary role as leader of the scientifi c team.

Mike Trought

 

The commissioning of the new microvinifi cation facilities has 

given me the space to make more research wines in a much 

improved environment. Working with Margaret Roberts, I’ve 

produced about one hundred 20-litre batches from the last vintage; 

batches of Sauvignon Blanc and Pinot Noir which are being used 

in our research projects here at the Centre. It’s always a challenge 

to produce microvins as the potential for oxygen contamination 

is high, but life is certainly easier working in purpose-built 

surroundings rather than in makeshift conditions. The standards 

to which we work in this sort of operation are extremely high so 

we decided not to take on extra commercial clients until we’re 

completely satisfi ed with all our systems. That said, I’d anticipate 

we’ll be taking on more commercial research work from next year’s 

crop.

Kerrie Stronge
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From a research perspective, the arrival of Carmo Vasconcelos 

as our senior scientist specialising in Pinot Noir has expanded 

the scope and range of the research projects here. Pinot Noir 

complements our Sauvignon Blanc programme. They’re very 

different varieties – they behave differently and respond differently 

to environmental infl uence – so this gives a valuable extra 

dimension to our research programme.

Mike Trought

Materially, life is a lot better for the scientists now that we are all 

part of one HortResearch team. It means there’s no division in 

the lab administration and equipment so that’s more effi cient. The 

merger has also opened up the door to all HortResearch’s resources. 

We have the benefi t of their infrastructure; everything from their 

huge library to their materials and graphics and their international 

network of contacts. In effect, we gain a consistent, high-value, 

high-profi le brand of great benefi t to our MWRC profi le.

Dion Mundy

It has been great to see the results from the Sauvignon Blanc 

programme being confi rmed. Its encouraging that the results are 

similar to previous years because of course we need years of trials 

to iron out inter-seasonal differences. Time is an essential ingredient 

in building up certainty about cause and effect! I am pleased that 

all our work on yield predictions is coming into its own. This year 

was a good illustration of the increasing importance of accurately 

anticipating and managing yield because the advent of an above-

average yield as we have seen has important consequences for 

the industry. We were pretty sure that this crop was going to be 

signifi cantly greater than most were expecting and it was pleasing 

to see that our research allowed us to draw that conclusion. Our 

increasing accuracy is giving us greater confi dence that we will be 

able to achieve robust yield estimates for the future.

Mike Trought

The merger of the scientifi c team has given us the ability to 

interact with other HortResearch scientists who work in similar 

areas. It’s really valuable being able to discuss things with colleagues 

working on similar research on other crops.  For example, I work 

on trunk disease in grapes – I can now exchange ideas easily with 

my HortResearch peers who’re working on trunk disease on 

kiwifruit. It means we can leverage that wine industry investment 

in grape research just that little bit higher.

Dion Mundy
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As exports of New Zealand wine continue to grow, the call for 

sustainability within the wine industry has become increasingly 

important in terms of production and marketing. 

Based at the Marlborough Research Centre, Sustainable 

Winegrowing New Zealand (SWNZ) offers a framework for 

viticultural and winemaking practices that protect the environment 

while effi ciently and economically producing premium wine.  

The SWNZ programme defi nes a set of industry “best 

practice” standards which support companies wishing to protect 

environmental integrity throughout their production chain. 

The level of interest has grown enormously inside the last decade, 

according to National Coordinator Sally van der Zijpp, who has 

been with the programme since 2004.

That is evident from the number attending SWNZ workshops 

or signing on to the SWNZ programme during the last year; the 

number of registered vineyards has risen by 126 and 18 more 

wineries have come on board. It means that 77 New Zealand 

wineries and 683 vineyards are now actively committed to the 

sustainability ethos. 

In Marlborough alone, 9,700 hectares of grapes, across 164 

vineyards, are being grown under the SWNZ programme – an 

increase of almost 30% in the last year.

Working towards SWNZ accreditation requires a business to focus 

on all aspects of its operation; it covers all areas of winemaking, 

from the vineyard, to staff training and machinery operation, water 

and energy use and winemaking procedures. It requires business to 

have a greater awareness of the way different choices have a fl ow-

on effect. 

The MRC’s philosophy is to foster collaborative partnerships; 

between the Marlborough and national wine industry, research 

organisations, education, local and national government. As an 

initiative of New Zealand Winegrowers, SWNZ is an important 

link in the industry infrastructure housed at the Research Centre. 

“We run workshops using the facilities here and we’re closely 

involved with some of the research projects based at the Research 

Centre which are managed through NZ Winegrowers, so we’re 

regularly liaising with the scientifi c team,” says Sally.

The SWNZ programme has the backing of industry leaders who 

recognise its value.

New Zealand Winegrowers chief executive Philip Gregan believes 

sustainability is critical to the New Zealand industry as a tool to 

maintain global competitiveness. 

“It is our passport to trade. We have been committed to sustainable 

winegrowing for 13 years because we can see the value of New 

Zealand viticulture and the wine industry demonstrating world’s 

best practices.”

“Our sustainability policy underlines our commitment to a 

responsible future. Our intention is clear; we aim to have 100 

per cent of the industry operating under independently audited 

sustainability schemes by 2012,” says Mr Gregan.

MRC - HOST TO NZ’S SUSTAINABLE WINEGROWING

“Sustainable Winegrowing New Zealand is a holistic 

approach to grape growing, which sets a framework for 

companies to continually work towards, improving all 

aspects of their performance in terms of environmental, 

social and economic sustainability in both the vineyard 

and the winery.” ~ SWNZ

Karen Bryant, Sally van der Zijpp and 
Rowan Pettigrew
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AUDITORS REPORT

AUDIT REPORT

To the Readers of the Financial Report of 

MARLBOROUGH RESEARCH CENTRE OF EXCELLENCE TRUST

I have audited the fi nancial report on the accompanying pages.  The fi nancial report provides information about the past fi nancial 

performance of the Trust and its fi nancial position as at 30 June 2008.  This information is stated in accordance with the accounting policies 

set out in the report.

Trustees’ Responsibilities

The Trustees are responsible for the preparation of a fi nancial report which fairly refl ects the fi nancial position of the Trust as at 30 June 

2008, and the results of operations for the year ended on that date.

Auditor’s Responsibilities

It is my responsibility to express to you an independent opinion on the fi nancial report presented by the Trustees.

Basis of Opinion

An audit includes examining, on a test basis, evidence relevant to the amounts and disclosures in the fi nancial report.  It also includes 

assessing:

•  the signifi cant estimates and judgements made by the Trustees in the preparation of the fi nancial report; and

•  whether the accounting policies are appropriate to the Trust’s circumstances, consistently applied and adequately disclosed.

I conducted my audit in accordance with New Zealand Auditing Standards.  I planned and performed my audit so as to obtain all the 

information and explanations which I considered necessary in order to provide me with suffi cient evidence to obtain reasonable assurance 

that the fi nancial report is free from material misstatements, whether caused by fraud or error.  In forming my opinion I also evaluated the 

overall adequacy of the presentation of information in the fi nancial report.

Other than in my capacity as auditor I have no relationship with, or interests in, the Trust.

Unqualifi ed Opinion

I have obtained all the information and explanations I have required.

In my opinion:

• proper accounting records have been kept by the Trust as far as appears from my examination of those records; and 

• the fi nancial report on the accompanying pages:

 - complies with generally accepted accounting practice in New Zealand; and 

 - fairly refl ects the fi nancial position of Marlborough Research Centre of Excellence 

  Trust as at 30 June 2008 and the results of its operations for the year ended on that date.

My audit was completed on 11 September 2008 and my unqualifi ed opinion is expressed as at that date.

Angela Wood

Chartered Accountant

Blenheim

PO Box 777 T: 03 577 8336
56 Scott Street F: 03 577 8337
Blenheim 7240 E: wood@woodca.co.nz

FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008
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NOTE: This Statement to be read in conjunction with the Notes to the Financial Statements

Research operating accounts  - for the year ended 30th June, 2008     
   Last year
Revenues
 Contract research revenues  5,778 448,758
 Wine industry contributions   294,689
 New Zealand Winegrowers  (14,366) 56,903
 Vinefax subscription  27,665 25,928
 Other revenues   12,600
 MRC Trust research grants   154,836
 Gross income  19,077 993,714

Costs
 Personnel 4,628  284,513
 Consumables and direct research costs 565  55,022
 Vinefax cost 20,000  20,221
 Subcontracting (3,333)  358,220
 Research Centre charges   175,116 
 Depreciation   7,332
 Other costs 7,165  102,097
   29,025 1,002,521
 Net Surplus (Defi cit)    (9,948) (8,807)

 
Research Centre Operations  - for the year ended 30th June, 2008       
   
Revenues    
 Surplus (defi cit) on Research accounts  (9,948) (8,807) 
 Rentals  73,898 46,825 
   63,950 38,018
Costs     
 Personnel 115,332  115,132
 Offi ce expenses (note 10) 25,557  10,526
 Administration costs (note 10) 35,015  33,003
 Operating costs (note 10) 18,468  28,115
 Rates and insurance 6,666  6,797
 Tenant recoveries (9,433)  (2,081)
 Depreciation 92,677  129,466 
   284,283 320,958
 less - recovered from research projects and operating accounts   175,116
   284,283 145,842

 Net surplus (defi cit) from operations - transferred to Trust account  (220,333) (107,823) 

FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008

MARLBOROUGH RESEARCH CENTRE OF 
EXCELLENCE TRUST
ANNUAL REPORT FOR THE YEAR ENDED 30 JUNE 2008
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NOTE: This Statement to be read in conjunction with the Notes to the Financial Statements

Rowley Vineyard operations
   Last year
Revenue
 Grape Sales  225,092 189,931
 Rent - NZ Vine Improvement Group  8,063 10,750
   233,154 200,681
Costs 
 Vineyard Personnel costs 39,187  33,341
 Vineyard Operating costs 11,788  10,642
 Vineyard Administration 1,000  1,636
 Vineyard rent, rates and insurance 24,874  4,624
 Vineyard Depreciation 13,557  11,903
   90,405 62,147

 Net vineyard surplus  142,749 138,534

Grovetown Park account

Revenue         
 Rentals  96,900 89,129

Costs 
 Repairs and maintenance 7,512  2,351
 Transfer to maintenance provision   2,000
 Other expenses 333  179
 Tenant recoveries (7,220)  (4,535)
 Depreciation 7,855  7,330
   8,480 7,326

 Net Grovetown Park surplus  88,420 81,803

    
Trust revenue and expenditure accounts - for the year ended 30th June, 2008

Revenue
 Interest Received  87,282 74,538
 Theatre Hire/Data Projector Hire  3,600 3,192
 Marlborough District Council  131,600 110,000
 Liquorland Scholarship   6,185
 Net vineyard surplus  142,749 138,534
 Net Grovetown Park surplus  88,420 81,803
 Net Surplus (Defi cit) on Research Centre operations  (220,333) (107,823)
   233,319 306,429
Costs
 Audit fees 3,000  2,675
 Grant - RMH & Associates 55,000  45,000
 Grant - HortResearch Research Grants 15,000  15,000
 Grant - Wine Research Centre research grants 35,000  154,836
 Special grant - Operating plant transferred to Hort Research Limited 137,589
 Other grants 39,847  2,546
   285,436 220,057

 Marlborough Research Centre of Excellence Surplus - transferred to capital (52,118) 86,372 

ANNUAL REPORT FOR THE YEAR ENDED 30 JUNE 2008

MARLBOROUGH RESEARCH CENTRE OF 
EXCELLENCE TRUST
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NOTE: This Statement to be read in conjunction with the Notes to the Financial Statements

Balance sheet as at 30th June, 2008    

    Last year
Current Assets    
 BNZ current account 207,618  66,732
 Interest Accrued 26,369  23,716
 Funding accruals   15,615
 Grower levy account (paid in advance) 25,656
 Accounts receivable 73,435  126,776
   333,079 232,839
Investments
 BNZ Term Deposit (note 3)  976,734 1,389,064

Fixed assets
 Opening Book Value 2,717,009  2,817,051
 Additions this year (note 4) 279,918  48,657
 Operating assets transferred to HortResearch Limited (137,589)
 Depreciation written off (114,089)  (148,699)
 Balance at year end (note 4)  2,745,249 2,717,009
   4,055,062 4,338,912
Current liabilities
 Unpresented cheques   169,941
 Accounts payable (note 11) 291,721  237,443
 Advance funding contributions 8,000  114,000
   299,721 521,383

  Net assets 3,755,341 3,817,529

Equity (note 8)    
 Balance at 1 July, 2007 3,774,824  3,688,452
 Net Surplus (Defi cit) for year (52,118)  86,372
   3,722,706 3,774,824
Reserves
 Maintenance Reserve (note 5)   18,070
 Research Reserve 8,000
 Revaluation Reserve 24,635  24,635
 Balance at year end (note 6)  32,635 42,705

  Total equity (note 8) 3,755,341 3,817,529 

 
         
For and on behalf of the Trust

 Trustee Trustee

Date: 11 September 2008
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FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008

NOTE: This Statement to be read in conjunction with the Notes to the Financial Statements

Asset and Depreciation Schedule for the year ended 30 June, 2008       

     
  Accumulated
  depreciation Book Value  Transfer to  Depreciation Book Value
 Cost Price at 1 July at 1 July Hort Additions charged this at 30 June
  2007 2007 Research  year 2008 

LAND & BUILDINGS
Grovetown Park
  State Highway One 531,723 80,286 451,437  5,655 6,105 450,987
Research Centre        
  Budge Street 2,262,988 293,637 1,969,351 (10,876) 220,995 80,746 2,098,724
 2,794,711 373,923 2,420,788 (10,876) 226,650 86,851 2,549,711

PLANT & EQUIPMENT
Research Centre        
  Budge Street 298,304 108,910 189,394 (115,972) 3,378 9,692 67,108 
Rowley Vineyard 11,916 6,991 4,925   1,051 3,874
 310,220 115,901 194,319 (115,972) 3,378 10,743 70,982

MOTOR VEHICLES
Rowley Vineyard 10,629 9,381 1,248   164 1,084
Research Centre
  Budge Street 6,489 3,012 3,477 (3,477)
 17,118 12,393 4,725 (3,477)  164 1,084

FURNITURE & FITTINGS
Grovetown Park 24,815 18,635 6,180  6,822 1,750 11,252
  State Highway One
Research Centre
  Budge Street 33,084 14,533 18,551 (7,262)  2,241 9,048
 57,900 33,169 24,731 (7,262) 6,822 3,992 20,300

VINEYARD        
Development expenditure 116,350 52,843 63,507  43,068 10,751 95,824
Irrigation 12,073 6,214 5,859   844 5,015
Netting 9,128 6,048 3,080   747 2,333
 137,551 65,105 72,446  43,068 12,342 103,172

TOTAL ASSETS 3,317,500 600,491 2,717,009 (137,587) 279,918 114,091 2,745,249 
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NOTES TO ACCOUNTS
1. STATEMENT OF ACCOUNTING POLICIES

 The fi nancial statements here presented are for the entity Marlborough Research Centre of Excellence Trust, a charitable trust 

registered under the Charitable Trusts Act 1957.  Marlborough Research Centre of Excellence Trust is a reporting entity under the 

Financial Reporting Act 1993. These Financial Statements have been prepared in accordance with generally accepted accounting 

practice.

 The accounting principles recognised as appropriate for the measurement and reporting of earnings and fi nancial position on an 

historical cost basis have been used, with the exception of certain items for which specifi c accounting policies have been identifi ed.

 (a) Changes in Accounting Policies

  There have been no changes in accounting policies. All policies have been applied on bases consistent with those used in 

previous years.

 (b) Income Tax

  The trust is not subject to income tax as per the Income Tax Act 2004, Sections CW34.  This approval was confi rmed by 

the Inland Revenue Department on 12 October 2004.

 (c) Receivables

  Receivables are stated at their estimated realisable value. Bad debts are written off in the year in which they are identifi ed.

 (d) Fixed Assets

  Fixed Assets have been included at cost less accumulated depreciation. Details of fi xed assets are set out in the attached 

Fixed Asset Register.

 (e) Depreciation

  Depreciation has been charged on a cost price or diminishing value basis, in accordance with the method and rates 

currently approved by the Inland Revenue Department.  

 (f) Goods & Services Tax

  The Statement of Financial Performance has been prepared so that all components are stated exclusive of GST. All items in 

the Statement of Financial Position are stated net of GST, with the exception of account receivables and payables.

 (g) Differential reporting

  Marlborough Research Centre of Excellence Trust is a qualifying entity in that it qualifi es for differential reporting as it is 

not publicly accountable, and is not large.

  All available differential reporting exemptions have been applied.

2. AUDIT

 These fi nancial statements have been audited. Please refer to the auditor’s report.

FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008
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FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008

NOTE: This Statement to be read in conjunction with the Notes to the Financial Statements

3.  INVESTMENTS

 Interest has been accrued to balance date.  Investments are as follows:

 Account # Interest Rate Maturity Date Balance 30.6.08 Balance 30.6.07

 3088 7.70%  - 158,881

 3090 7.40% 27 Sep 08 310,021 154,438

 3091 7.30%  -   52,432

 3093 7.15%  - 157,161

 3094 8.00%  - 52,138

 3095 7.30%  -  51,825

 3096 8.00%  - 62,189

 3097 7.40%  - 150,000

 3098 7.40%  - 50,000

 3099 7.40%  - 40,000

 3100 7.40%  - 50,000

 3101 7.60%  -  70,000

 3102 7.70%  - 100,000

 3103 7.70%  - 30,000

 3104 8.00%  - 100,000

 3105 8.25%  - 60,000

 3106 8.70% 17 Nov 08 116,713 50,000

 3107 8.50% 25 Sep 08 50,000 -

 3112 9.00% 13 Mar 09 500,000 -

    $976,734 $1,389,064

4. FIXED ASSETS (Refer to Schedule)

 Land and improvements were revalued by Valuation NZ as at 1 September 2002.

 The Trust has not depreciated the buildings portion of the property revaluation.  It is the view of the Trustees that such 

depreciation is not material.

 Depreciation rates used are:

 Grovetown Park buildings and amenities – 2% to 3% cost price, or 4% to 21.6% diminishing value.

 Budge Street buildings and amenities – 4% to 18% diminishing value.

 Plant and equipment – 12% to 48% diminishing value.

 Motor vehicles – 12% to 26% diminishing value.

 Furniture and Fittings – 12% to 39.6% diminishing value.

 Vineyard – 6% to 39.6% diminishing value. 

 Additions this year include:

 Building additions:  - Grovetown Park 5,655

  Budge Street  220,995

 Offi ce equipment:  Budge Street 3,378

  Grovetown Park 6,822

 Vineyard improvements  43,068

   $279,918
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NOTE: This Statement to be read in conjunction with the Notes to the Financial Statements

 Disposals this year include:

 On 1 July 2007, responsibility for the research function of the Trust was transferred to HortResearch Limited. As part of that 

transfer, all research staff employment contracts were transferred to HortResearch Limited, and all research plant was transferred 

to HortResearch Limited. No charge was made for the plant which was transferred, and an undertaking was received from 

HortResearch Limited that the research function taken over would continue to be based in Marlborough. The plant transferred to 

HortResearch Limited had a book value at 1 July 2007 of $137,589.

5. POLICIES

 It is Trust policy that funds be set aside annually for the Maintenance Reserve.  This reserve, in which $18,070 had been 

accumulated, has been fully utilised in this year to defray the cost of major repair work on the Grovetown Park buildings.

6. RESERVES

 Movements in Reserves are as follows: 2008                   2007

 Opening Balance 42,705 40,705

 Transfer from Maintenance Reserve                                   (18,070) 2,000

 Transfer to Research Reserve       8,000               - 

 Closing Balance:                                                              $32,635 $42,705

7. TIMING OF CONTRIBUTIONS

 Although industry contributors have agreed to contribute annually for fi ve years, not all contributors commenced payments at 

the same time and some contributors chose to wait until the new building was completed, the research leader appointed and new 

projects underway. In addition, contributors contribute for a calendar year (1 January to 31 December) whereas they are allocated 

to the fi nancial year – July to June. The result is that at the end of each year we carry forward the proportion of those contributions 

which have been paid on an annual basis, which apply to the fi rst six months of the ensuing year. This programme is nearing its 

end, and as HortResearch Limited have taken over the research funding, the funds being held and due at 30 June 2008 were paid to 

HortResearch Limited in June 2008, resulting in a balance of $25,656 at balance date. This balance was extinguished by payments 

received in July 2008.

8. EQUITY

   2008 2007

 Balance at 1 July (consolidated)  3,774,824 3,688,452

 Net Defi cit for the year                                               (52,118) 86,372

              3,722,706 3,774,824

 Reserves

 Revaluation Reserve 24,635  24,635

 Maintenance Reserve -  18,070

 Research Reserve  8,000                     -

   32,635 42,705

 TOTAL EQUITY BALANCE AT 30 JUNE     $3,755,341 $3,817,529

FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008
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FINANCIAL REPORTS FOR THE YEAR ENDED 30 JUNE 2008

9. REPAIRS & MAINTENANCE

 This year, major repairs were made to the buildings at Grovetown Park. This cost was partially covered by the transfer of $18,070 

from the Repair Reserve, leaving the balance, $5,512 as a charge in this year’s Grovetown Park operating account. All other repairs 

were minor in nature and cost. 

10. OPERATING COSTS

 Operating and administration are made up as follows:

 Annual Report 17,909   Property repairs       14,117

 Accountancy                     4,407   Promotional costs   2,641

 Conference expenses (net) 1,890   Other costs  18,398

 Computer Expenses         9,379 Offi ce Expenses  16,178

     $84,919

11. ACCOUNTS PAYABLE

  2008                2007

 Trade creditors 258,358     227,909

 Provision for audit fees 3,000         3,000 

 Grant accruals 32,500                 -

 Holiday pay accrual  -        15,713

 PAYE for June 2008   2,963          4,843  

                                                     $296,821     $251,465  

          

12. CONTINGENT LIABILITIES

 As at balance date there are no known contingent liabilities.  (2007 Nil)

13. CAPITAL COMMITMENTS

 As at balance date there are no known capital commitments. (2007 Nil)

14. EVENTS SUBSEQUENT TO BALANCE DATE

 Other than the items reference in note 7 (above), there have been no events subsequence to balance date which bear on the results 

disclosed in these fi nancial statements suffi ciently to warrant inclusion in these notes.
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MARLBOROUGH RESEARCH CENTRE TRUST ANNUAL REPORT / FUNDING CONTRIBUTORS

TO MARLBOROUGH WINE RESEARCH CENTRE AS AT 30 JUNE 2008

New Zealand Winegrowers

Pernod Ricard New Zealand Ltd

Allan Scott Wines & Estates Ltd

Babich Wines Ltd

Charles Wiffen Wines Ltd

Clifford Bay Estate Ltd

Delegat’s Wine Estate Ltd

Domaine Georges Michel Ltd

Forrest Estate Winery Ltd

Fromm Winery Ltd

Goldwater Estate

Highfi eld Estate

Huia Vineyards Ltd

Hunter’s Wines (NZ) Ltd

Jackson Estate Ltd

Kaituna Vineyards Ltd

Kim Crawford Wines Ltd

Lawson’s Dry Hills Ltd

Marlborough Bottling Company Ltd

Matua Valley Wines Ltd

Mud House Wine Company Ltd

New Zealand Wineries Ltd

Nobilo Wine Group Ltd

Ormond Nurseries Ltd

Riversun Nursery Ltd

Sacred Hill Wines Ltd

Spy Valley Wines

The New Zealand Wine Company

Tohu Wines Ltd

Vavasour Wines Ltd

Villa Maria Estate Ltd

Whitehaven Wine Company Ltd

Wine Marlborough

Wither Hills Vineyards Marlborough Ltd

FUNDING CONTRIBUTORS
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YIELD MANAGEMENT AND PREDICTION

INFLUENCE OF CANE SIZE ON 
FRUITFULNESS OF 
SAUVIGNON BLANC VINES
Mike Trought & Jeff Bennett

Background

Temperatures during infl orescence initiation and fl owering appear 

to explain most of the seasonal differences in Sauvignon blanc yield.  

However, infl orescence number per shoot may also be affected 

by over-wintering carbohydrate reserves in the vine and cane 

diameter. Both reserves and cane diameter may be infl uenced by 

the vine yield in the previous season.  

Two canes, one thick ~12.5 mm, the other thin ~9.5 mm, from 

each of eight plots were selected from each of fi ve mature 

Sauvignon blanc vineyard sites in Marlborough (four in the 

Wairau Plains and one in the lower Awatere Valley).  The canes 

were cut into 10 single nodes from node 1 (basal node) to node 

10.  The middle section of internode three was measured across 

the widest diameter.  The apical part above node 10 of each shoot 

was discarded.  The nodes were placed through a polystyrene sheet 

and fl oated on water, the basal cut end in the water.  The cuttings 

were grown on in a heated glasshouse.  Leaves were removed as 

they appeared on the developing shoot to prevent infl orescence 

abortion.  Once the fi rst tendril was observed, the infl orescence 

numbers were counted.

Results

Differences in infl orescence number have been observed between 

seasons, with cuttings from the Awatere having consistently lower 

infl orescence numbers per shoot, possibly refl ecting the cooler 

temperatures experienced in the Awatere during infl orescence 

initiation (Table 1).
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Table 1.  Seasonal and site differences in Sauvignon blanc average 

infl orescence number per shoot (mean of 16 canes x 10 nodes = 160 

single node cuttings at each site).

Shoots arising from smaller cane diameters had lower infl orescence 

numbers (Figure 1), similar to previous seasons. Small but 

inconsistent differences in infl orescence number per shoot were 

observed at the various node positions along the cane (Figure 2).  

Basal node positions (nodes 1 and 2) were generally least fruitful.

Figure 1. Infl uence of Sauvignon blanc cane diameter at the third 

internode on average infl orescence number per shoot, 2007–2008.

Figure 2. Infl uence of Sauvignon blanc node position on infl orescence 

number per shoot, 2007–2008.
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INFLORESCENCE NUMBER PER SHOOT

SITE 2005 - 06 2006 - 07 2007 - 08 MEAN
    2006 - 08

RAPAURA 1.54 1.69 1.49 1.57

UPPER WAIRAU 1.63 1.81 1.58 1.67
(LANARK PARK)

FAIRHALL 1.60 1.91 1.54 1.68

UPPER BRANCOTT VALLEY 1.67 1.78 1.59 1.68

LOWER AWATERE 0.94 1.52 1.24 1.23

WAIRAU VALLEY SEASONAL 1.61 1.80 1.55 1.65
AVERAGE
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Discussion

Results suggest that canes need to have a diameter of at least 10 

mm to give maximum bunch numbers per developing shoot.  

Despite this, differences were observed between vines in the 

Awatere and Wairau Valleys, possibly refl ecting temperatures at 

infl orescence initiation.  Careful cane selection at pruning is 

essential to achieve consistent vine yield.

Further information:

mtrought@hortresearch.co.nz
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MODELLING SAUVIGNON BLANC 
GRAPEVINE YIELD
Mike Trought & Sue Neal

Introduction

Forecasting yields is challenging at best.  However, important 

management and marketing decisions frequently need to be made 

well in advance of harvest. For example, to ensure that wineries 

have suffi cient processing capacity in a season with higher than 

average yield, tanks and processing equipment may need to be 

ordered 12 months before harvest.  Likewise, manipulating markets 

to ensure a continuity of supply in a season of low yield is essential 

if shelf space is to be maintained in retail outlets.

A yield model, developed using data from commercial vineyards 

on the Wairau Plains, enables an initial forecast of yield potential 

for the next season to be undertaken shortly after fl owering, 15 

months before harvest. The introduction of historical fl owering 

temperatures indicates the probability of any potential yield actually 

eventuating.  The model is then updated once fl owering in the 

season of production has occurred.  

Validation of the model

A long-term rootstock trial established in 1992 provides insight 

into seasonal variation in yield and yield components of Sauvignon 

blanc on the Wairau Plains (see Figure 1). The vines have been 

pruned to a consistent node number each year and yield, bunch 

number and berry weight data have been collected at harvest.

Figure 1. Seasonal differences in Sauvignon blanc yield, bunch number, 

bunch weight, berry number per bunch and berry weight (Trought & 

Neal 2008 unpublished data).
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Figure 2. Relationship between modelled Sauvignon blanc yield 

estimate and that obtained from the long-term rootstock trial.

Note: Yield data were not collected in 2003 following the severe spring 

frost.

The higher than average temperatures in December 2007 and 

January 2008 suggest that vine yield is likely to be above the long-

term average at the 2009 harvest.  

For further information: 

mtrought@hortresearch.co.nz

Yield varied from 3.6 to 8.4 kg/vine, with a long-term average 

of 6.69 kg/vine (equivalent to 12.4 T/ha) and a coeffi cient of 

variation (CV) of 24.9% (Table 1).  Bunch numbers, bunch weight 

and berry number per bunch were less variable (CV 15-16%) and 

berry weight was the least variable yield component.

    Mean   CV%

Yield (kg/vine)    6.69   24.9

Bunch no./vine    64.4   15.9

Bunch weight (g)    103   15.8

Berry no./ bunch    51.9   15.4

Berry weight (g)    1.99   8.1

Table 1. Summary statistics (mean and coeffi cient of variation) of 

seasonal data from the Marlborough Sauvignon blanc rootstock trial 

(Trought & Neal 2008).

The relationship between the estimated yield from the model and 

vineyard yield (the two data sets are independent of each other) is 

good and provides confi dence in the ability of the model to predict 

Sauvignon blanc yield on the Wairau Plains (Figure 2).
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INFLUENCE OF PRUNING TIME ON 
CANE-PRUNED SAUVIGNON BLANC
Mike Trought & Jeff Bennett

Introduction 

Labour requirements in Marlborough, particularly for pruning 

vines, are increasing as the area in production expands.  The onset 

of cane pruning in Marlborough is generally delayed until leaf fall, 

when it is believed that carbohydrate reserves and cane maturity 

are complete.  However, in cool climate New Zealand conditions, 

photosynthates are predominantly used to ripen fruit and from 

harvest onwards, low temperatures, short days and associated leaf 

senescence suggest that few carbohydrate reserves accumulate in 

roots and trunks of vines. 

Studying how vine yield, time of pruning and crop load infl uence 

the carbohydrate accumulation in the perennial trunks and roots of 

the vine will provide an understanding of the medium- and long-

term effects of date of pruning on vine performance.

Materials and Methods

Sauvignon blanc vines (fi ve years old at the start of the experiment) 

were pruned to either 2-cane (24 nodes + 2x2 node spurs) or 

4-cane (48 nodes + 2x2 node spurs) on four different occasions 

from shortly after harvest in early May, twice during conventional 

pruning in winter (early July and early September), and just before 

budbreak in spring (late September).  

Results 

2006–07 season

Early and late pruning slightly delayed fl owering, but had no 

consistent effect on yield, yield components or fruit composition 

(soluble solids, titratable acidity or pH). 

2007–08 season 

Early pruning had little effect on the date of budbreak or fl owering 

in the 2007–08 season compared with conventional mid-winter 

pruning. However, late pruning just before budbreak delayed 

budbreak and fl owering.  This resulted in fewer ripe fruit at harvest, 

in particular a lower sugar:acid ratio.  Bunch number and weights, 

berry weight and vine yield were unaffected by the date of pruning, 

Discussion

Results from both years of this trial suggest that early season 

pruning, shortly after harvest, has no adverse effect on yield and 

fruit composition at the following harvest, while pruning shortly 

after harvest or immediately before budbreak delays budbreak and 

fl owering, and in the second year of the trial resulted in lower 

soluble solids and sugar:acid ratio of the fruit at harvest.  Late 

pruning in particular appears to increase the variability in fl owering 

date, which may be refl ected in variability in fruit composition.  

Further information:

mtrought@hortresearch.co.nz
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IMPACT OF CROP LOAD AND VINE 
VIGOUR ON PINOT NOIR FLAVOUR
Vasconcelos MC, Penazzi F, Sherman E, Raw V, Neal S. 

Brief Background to the project

A new study by The Horticulture and Food Research Institute of 

New Zealand Limited (HortResearch) aims to determine how crop 

load and vine vigour combine to infl uence the fl avour of wine 

– and how vine management and other cultural practices can be 

best applied to achieve optimum fruit composition.  This project is 

funded by New Zealand Winegrowers.

Dr Carmo Vasconcelos says that while there is good evidence to 

suggest that excessive vine vigour lowers wine quality, there is 

much less scientifi c evidence for the popular belief that smaller 

crop loads yield better wines. The new research may provide that 

evidence and could lead to new tools to help to manipulate fl avour 

in the vineyard.

Using Pinot noir vines on blocks made available by Pernod Ricard, 

Dr Vasconcelos and her team are looking specifi cally at key fl avour 

and aroma compounds, such as tannins and terpenoids.

“Several of these secondary metabolite compounds, such as tannins, 

methoxypyrazines, and carotenoids are synthesised by the vine 

during the earlier stages of berry development, reach a maximum 

at veraison and then go into decline. We know a great deal about 

the degradation process and we also know why the plant produces 

them – as a defence against pathogens, insect attack and UV 

radiation – but we know much less about how the compounds 

develop and how that development may be infl uenced by vineyard 

management and vine vigour,” says Dr Vasconcelos.

The team is trying to establish which levels of selected key 

compounds are best related to target sensory attributes and could 

therefore be used to determine harvest date.

“Ultimately we hope this research will provide tools to manipulate 

fruit fl avours in the vineyard, as well as knowledge that allows more 

objective assessment of fruit quality, which in turn will lead to 

better scheduling of harvest and more predictable fruit quality.”

The study was initiated in September 2007 and has received 

funding for three years.  We selected a Pinot noir block at Squire 

Vineyard, characterised by heterogeneous vine size and associated 

vigour.  Sixty bays were selected and assigned into three vigour 

categories, small, medium and large, based on trunk circumference 

measurements.  Two crop loads (all distal clusters removed, or un-

thinned) were imposed by cluster thinning at 50% colour change (8 

February 2008) on vines of each vigour class.  

Key results from 2007/08

Leaf layer number and leaf area per vine were higher for large vines.  

There were no differences in canopy gaps and numbers of interior 

leaves in the three vigour categories.  The ratio of leaf area per unit 

of fruit was 2-2.5 cm2.g-1 fruit higher for large vines than for small 

and medium vines. Crop thinning, performed after the canopy was 

fully expanded, did not affect canopy architecture but increased the 

ratio of leaf area to fruit weight considerably. This had a positive 

impact on fruit composition of thinned vines.

Crop thinning accelerated ripening and improved fruit composition 

by increasing juice soluble solids and pH.  Vine size had a limited 

impact on ripening progression.  There was no effect of vine size on 

the rate of increase in juice soluble solids and pH.  Juice titratable 

acidity decreased at a slower rate for large vines.

Figure 1:  Francesco Penazzi freezing fruit instantaneously in liquid 

nitrogen.  

The fruit will be analysed for secondary metabolites such as 

phenolic compounds and carotenoids.
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Removal of all distal clusters equated to a 28% decrease in number 

of clusters per vine, which resulted in a 27% reduction in yield per 

vine on thinned vines.  There was no compensatory increase in 

berry and cluster weight in response to cluster thinning at véraison. 

Although large vines had slightly smaller clusters, there was no 

signifi cant impact of vine size on yield and yield components. 

Juice soluble solids increased minimally (0.2 °Brix) in response to 

thinning.  There was no effect of vine size on °Brix levels in un-

thinned vines.  In contrast, with thinned vines, medium and small 

sized vines considerably benefi ted from crop thinning, with raised 

juice °Brix levels compared with larger sized vines. Vine size did 

not affect juice soluble solids, pH or titratable acidity.  Organic acid 

composition was affected both by vine size and by crop thinning 

but in different ways:  juice from large vines had more malic acid 

than juice from medium and small vines, but equal amounts of 

tartaric acid.  Juice from thinned vines had the same concentration 

of malic acid, but had a lower concentration of tartaric acid than 

juice from un-thinned vines.

The fi ndings of this project complement those of two other 

ongoing studies addressing within-vine variability and within-

vineyard variability.

Key Funding sources and collaborating companies

This project is funded by New Zealand Winegrowers and will 

continue until mid 2010.  Pernod Ricard has offered the use of 

vineyards for the research.

Key staff involved

Carmo Vasconcelos, Francesco Penazzi, Emma Sherman, Victoria 

Raw, Sue Neal

Further information

cvasconcelos@hortresearch.co.nz

INFLUENCE OF THE VOLUME OF 
PERENNIAL WOOD (TRAINING SYSTEM) 
ON PINOT NOIR YIELD AND FRUIT 
COMPOSITION
Jeff Bennett and Mike Trought 

Brief Background to the project

The infl uence that vine age may have on fruit composition is the 

subject of much discussion.  In general, it is suggested that older 

vines produce better fruit, possibly refl ecting greater carbohydrate 

reserves in the trunks and roots as vine age.  However, this has not 

been tested in a rigorous way and any mechanisms are vague.  In 

some cases, it is suggested that it is simply a marketing ploy invoked 

by vineyards with old vines!  The objective of this project is to test 

the hypothesis that:  Increasing the amount of perennial wood per 

vine, as the result of vine aging or manipulation of training system 

increases the storage of carbohydrate reserves in the trunks and 

2-cane: Fruiting wire 0.9m from the soil surface, two 10-node canes and two spurs

Spur: Cordon wire 0.9m from the soil surface, 14 two-node spurs were retained 
and spaced evenly along the cordons

Trought-Fistonich: A bilateral permanent cordon 0.9m from the soil surface, a 
10-node cane was trained inwards and a two-node spur retained at each end of 
the cordon

Trought-Gandell: Similar to Trought-Fistonich, except that the cane is trained 
above the cordon of the adjacent vine.

Figure 1.  The four training systems.



35

SCIENCE REPORTS

cordons.  This in turn provides an energy capacity within the vine, 

which can be drawn upon during periods of carbohydrate shortage, 

for example during post-veraison berry ripening/maturation.

The infl uence of perennial wood volume (grapevine reserve 

system) on the ripening and yield of mature Pinot noir (clone 777) 

grapevines was investigated by using alternative training systems 

that changed the proportion of perennial wood in the vine system 

relative to number of nodes per vine.  The four training systems 

used included two conventional systems (2 cane and Spur) and two 

alternative systems that used permanent bilateral cordons with two 

canes trained inwards (Trought-Fistonich) or outwards (Trought-

Gandell) from the end of the cordons (Figure 1).  The training 

systems all utilised vertical shoot positioning during the growing 

season.

Key results from 2007/08

2-cane and Spur-pruned vines had a similar trunk height, however, 

circumference and hence trunk volume (data not shown) was 

markedly larger in 2-cane pruned vines.  Despite a smaller trunk, 

the additional bilateral cordons of the spur-pruned vines resulted in 

greater total above-ground perennial wood volume compared with 

2-cane pruned vines (Table 1, Figure 1).

Training systems using cordon-cane training (TFist and TGand), 

resulted in slightly higher yield, but no effect on fruit soluble solids 

or pH when compared with 2-cane and spur pruned vines (Table 

1).  The titratable acidity of spur-pruned vines was slightly higher 

than other treatments (Table 1).

Spur trained grapevines had the highest number count nodes and 

shoots per vine, signifi cantly more so than 2 cane vines (Table 1).  

Percentage budburst from count nodes and the whole vine was also 

higher in Spur vines, indicating, relative to other pruning systems, 

Spur vines were producing more non-count shoots.  Pruning 

weights were not signifi cantly infl uenced by training system, but 

mean cane weight was lowest in Spur vines and highest in 2 cane 

vines.  Yield to pruning weight ratio, like yield and pruning weight 

data, were not signifi cantly affected by training system, but were 

low at just over 2.

Table 1  The infl uence of training system on grapevine yield 

components, juice composition and vegetative growth and vine balance, 

Ensor vineyard, Waihopai Valley 2008.
 Pruning system

 2 cane Spur Trought Trought
   Fistonich Gandell

Total vine perennial wood volume (cm3) 1539 b 2515 a - -

Yield components:

Bunches per vine 35 38 37 39

Yield per vine (kg) 4.4 4.4 5.0 4.9

Mean bunch weight (g) 128 115 133 126

Mean berry weight (g) 1.65 1.64 1.57 1.63

Fruit composition at harvest (6/4/08):

Soluble solids(oBrix) 22.7 22.4 22.7 22.5

pH 3.27 3.24 3.26 3.27

Titratable acidity (g/L) 8.3 b 8.8 a 8.3 b 8.4 b

Vegetative growth and vine balance

Count nodes/vine 23 b* 28 a 25 ab 25 ab

Total shoots/vine 24 b 37 a 30 ab 29 ab

% count node budburst  93 b 96 a 92 b 92 b

% total vine Budburst  105 c 133 a 121 b 118 b

Pruning weight /vine (kg) 1.72 1.86 1.72 1.80

Mean cane weight (g) 72.9 a 50.4 c 58.1 bc 63.4 b

Yield: pruning wt ratio 2.1 2.1 2.2 2.1

*Means within the same row followed by the same letter are not signifi cantly different (α 
= 0.05).

Conclusions

Under the favourable conditions of 2008 growing season there was 

little impact of the training system on grapevine performance in 

terms of yield, fruit composition or general vine balance.  Carrying 

out detailed dormant canopy assessment for the fi rst times has 

illustrated that the vegetative growth of vines was conservative 

in sense of total pruning weight, but was distributed differently 

depending on the training system.  For example, Spur vines 

produce more shoots of lower mean cane weight, while 2 canes 

vines produced fewer shoots of higher mean cane weight.  The 

results illustrate that the vines are establishing a cropping balance 

over time at this vineyard site.
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INFLUENCE OF TRAINING SYSTEMS ON 
THE YIELD AND FRUIT COMPOSITION 
OF COOL CLIMATE MARLBOROUGH 
SAUVIGNON BLANC
Jeff Bennett and Mike Trought, 

Brief Background to the project

Much of Marlborough’s Sauvignon Blanc grape crop is produced 

using the high-yielding, pruning intensive, 4-cane Vertical Shoot 

Positioned (VSP) training system. In cool, late or high-cropping 

seasons achieving desired fruit ripeness levels by commercial harvest 

time using this training system may prove unattainable. Altering 

yields through crop load manipulation by means of training system 

is one way of controlling ripeness levels but has received little 

research attention in Marlborough.  A trial was established in 2003 

to determine the infl uence of training systems on the yield and 

fruit ripening and composition of Sauvignon Blanc. Spur, Mid-

height Sylvoz, 2-cane and 4-cane Vertical Shoot Position (VSP), 

and Scott Henry training systems were established on mature 

Sauvignon Blanc vines previously trained to 4-cane VSP in 2003.

Key results from 2007/08

The training systems signifi cantly altered vine yield mostly through 

their effect on bunch number, bunch weight and, to a lesser extent, 

on berry weight. Berry and bunch weights were lower on Sylvoz 

vines but a higher bunch number resulted in a heavier yield 

compared to other training systems (Table 1).  Yield (crop-loading), 

as manipulated by training systems, slowed the development of fruit 

ripeness (soluble solids) and delayed the date of commercial harvest 

(Table 1, Figure 1). However, in the 2008 season this relationship 

was infl uenced by soil moisture. High yielding dry north blocks 

could not attain the same soluble solids as equivalent yielding wet 

south blocks (Figure 1). Juice pH and titratable acidity were less 

affected by training system (Table 1).

The training systems essentially differ by altering the proportion 

of perennial wood (cordons) and count nodes retained after 

winter pruning.  Four cane vines had nearly double the count 

node number of Spur and 2cane vines (Table 1).  However both 

4-cane and Spur vines produced similar numbers of shoots, this 

was because Spur vines exhibited very high vine percent budburst 

(Table 1), that is, produced large numbers of non count shoots 

from quiescent buds in the perennial cordons.  Despite the similar 

shoot number the reduced shoot fruitfulness in Spur vines (Table 

1) resulted in bunch number and yield reductions of 20 and 30% 

respectively compared with 4 cane vines in 2008.  In the previous 

two seasons bunch number and yields were similar for both 

training systems (data not shown).  Training systems that produced 

high yield to pruning weight ratios, produce less ripe fruit in 

terms soluble solids, this suggests that high crop loading vines are 

carbohydrate source limited during the ripening to harvest period 

(Table 1).

Table 1  The infl uence of training system on grapevine yield 

components, juice composition and vegetative growth and vine balance, 

Villa Maria winery vineyard block 2008.

Training system Scott-Henry Spur Sylvoz 4-cane 2-cane

Yield components 2008

Bunches/vine 72 b* 54 c 108 a 68 b 46 d

Vine yield (kg) 11.6 b 7.7 c 13.3 a 10.8 b 7.9 c

Mean bunch weight (g) 160 a 141 b 123 c 160 a 171 a

Mean berry weight (g) 2.06 b 2.18 a 1.86 c 2.08 ab 2.18 a

Bunches/shoot - 1.2 c - 1.4 b 1.8 a

Juice composition 2008

Soluble solids (oBrix) 20.1 b 22.3 a 18.3 c 19.7 b 22.1 a

Juice pH 3.08 b 3.13 a 3.06 b 3.08 b 3.12 a

Titratable acidity (g/L) 7.5 7.7 7.4 7.5 8.1

Vegetative growth and vine balance 2008

Count nodes/vine - 23 b - 42 a 23 b

Total shoots/vine - 46 a - 48 a 28 b

Count node budburst (%) - 78 b - 86 a 85 a

Total vine budburst (%)  - 206 a - 113 b 123 b

Pruning weight/vine (kg) - 2.4 a - 2.1 b 2.5 a

Mean cane weight (g) - 53.7 b - 44.1 c 89.5 a

Yield/Pruning weight ratio  - 3.2 b - 5.2 a 3.2 b

*Means within the same row followed by the same letter are not signifi cantly different (α 
= 0.05).
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Figure 1.  Relationship between Sauvignon blanc grapevine yield and 

fruit soluble solids (brix level) as infl uenced by training system and 

block position within the vineyard 2008.

Conclusions

Improved or earlier fruit ripeness (Brix) can be achieved by using 

training systems that reduce vine crop load (eg 2-cane). Conversely, 

lower or delayed Brix ripeness can be induced by using high 

cropping systems like Scott Henry and Sylvoz.  Spur pruning, 

unlike 4-cane pruning, can be partially mechanised, reducing 

winter pruning labour and hence overall annual grape production 

costs. Previous fi ndings have indicated that Spur pruning (following 

a conversion period) may be a viable alternative to traditional 

4-cane pruning in Marlborough. However, as illustrated in the 

2008 season, Spur pruning is only a viable alternative when shoot 

fruitfulness is high.
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SAUVIGNON BLANC CROP LOAD TRIAL
Marc Greven, Sue Neal, Jeff Bennett, Mike Trought, Bruce West

Background

The present Sauvignon blanc crop load trial was established in 

2006 at the Rowley Crescent vineyard (sandy silt loam). The 

treatments imposed at pruning time were: 2 cane (2-C), 3 cane (3-

C), 4 cane (4-C), 5 cane (5-C) and 6 cane (6-C) training systems, 

with each cane laid down having 12 nodes. Standard vineyard 

management was applied. Different vine phenological stages (bud 

break, fl owering, berry weight development and soluble solids 

accumulation) were analysed. Rather than comparing growth 

processes day by day, Gompertz (De Silva 2000) growth curves 

were fi tted (Figure 1). From each plotted curve (Figure 1), the 

modelled curve parameters were used to calculate the time at 

which the change of the particular development was 10% and 90%, 

and the duration between these two events, as well as the weighted 

mean average growth rate (WMAGR).

Key results

Despite differences in budbreak for individual days of 

measurements, gompertz functions fi tted to the data showed no 

signifi cant differences occurred among the 5 pruning treatments 

for the start, duration, end or rate of development of budbreak. The 

fi tted curves allowed us to calculate the time and duration for the 

buds to break (about 12 days) and mid-budbreak was on 7 October 

in 2007.

Figure 1: Gompertz functions fi tted to a) the percentage of budbreak 

in Sauvignon blanc grapes during October 2007, b) the percentage of 

fl owering in Sauvignon blanc, c) berry weight development and d) the 

accumulation of soluble sugars in Sauvignon blanc berries during the 

2007/08 season. Treatments were the number of canes laid down (e.g. 

2-C = 2-canes laid down, etc.), each cane pruned to 12 nodes.
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For fl owering, signifi cant differences were found for timing, with 

the earliest point of mid-fl owering on 8 December for the 2-C 

vines, and for vines in all other treatments one or two days later. 

No differences were found for the duration of fl owering (average 

6.3 days) or for the daily rate of change (average 14.1% increase of 

fl owering per day). For vegetative growth, the lower the number of 

canes, the greater the individual shoot length, leaf number, shoot 

diameter and inter-node length (Table 1). 

Mid-veraison was determined as 8.5 °Brix and the 2-C vines 

reached this point on 14 February; the vines in treatments 3-C, 

4-C, 5-C and 6-C reached it a few days later on  15, 16 and 17 

February respectively (Table 2). Increasing the number of canes laid 

down caused the rate of increase in soluble sugars (slope 8.5 – 21.5 

°Brix) to decrease from ~ 0.35 °Brix/day to 0.28 °Brix/day. The 

result of these changes was to increase the time (duration) that was 

needed for fruit to reach 21.5 °Brix from 51.3 to 64.3 days, and 

hence the maturity level of 21.5 °Brix was reached on 5 April for 

2-C and on 7 April for 3-C. Harvest took place on 11 April when 

none of 4-C, 5-C nor 6-C had reached 21.5 °Brix. The calculations 

show that these treatments would have reached maturity on 16, 19 

and 21 April respectively (Table 2).

Table 1: Analysis of vegetative growth parameters of fi ve different 

crop loads on Sauvignon blanc, established at pruning time by varying 

the number of canes laid down, each pruned to 12 nodes. Vines pruned 

to 2 to 6 canes, each cane with twelve nodes ( 2-C, 3-C, etc.)

 Treatment length (cm) diam (mm) leaves internode length (cm)

 2-C 66.4  a* 9.10  a 11.22  a 5.88  a

 3-C 52.6 bc 7.49  b 10.56  b 4.94  b

 4-C 53.3 bc 7.47  b 10.28  b 5.14  b

 5-C 45.9  c 6.65  b 9.67   c 4.71  b

 6-C 48.7  c  6.81  b 10.06 bc 4.79  b

    

 P <0.001 <0.001 <0.001 <0.001

 LSD(0.05) 8.09 0.925 0.50 0.67

*Means in the same column followed by the same letter are not signifi cantly 
different (α=0.05)

Table 2: Analyses of gompertz parameters for °Brix development 

in Sauvignon blanc grapes. Assumptions are made for all curves that 

they start at 5.5 °Brix and the maximum soluble sugars is set at 23 

°Brix. Signifi cance is calculated on part days but only dates are shown. 

(M = date of point of infl ection). Vines pruned to 2 to 6 canes, each 

cane with twelve nodes ( 2-C, 3-C, etc.).

 Treatment M  (date) 8.5 °Brix 21.5 °Brix Duration (days) slope  
   (date) (date) (8.5-21.5°B) (8.5-21.5°B)

 2-C 24 Feb.   c* 14 Feb.   c 5 Apr.   c 51.3   b 0.35   a

 3-C 26 Feb.   b 16 Feb. ab 7 Apr.   c 51.4   b 0.36   a

 4-C 27 Feb.   b 15 Feb. bc 16 Apr. ab 60.9   a 0.30   b

 5-C 29 Feb.   a 17 Feb. ab 19 Apr. ab 61.9   a 0.29   b

 6-C 29 Feb.   a 17 Feb.   a 21 Apr.   a 64.3   a 0.28   b

     

 P <0.001 <0.001 <0.001 <0.001 <0.001

 LSD(0.05) 1.7 1.73 5.46 5.78 0.03

*Means in the same column followed by the same letter are not signifi cantly different 
(α=0.05)

At harvest time the yield for 5-C and 6-C vines at more than 

50 kg/bay (29 Tonne/ha) was almost double that of the 2-cane 

vines (2-C), at 28.5 kg/bay, with yields for 3-C and 4-C vines in 

between (Table 3). Similarly, the number of bunches decreased from 

over 300 bunches/bay for 5-C and 6-C vines to only 166 for 2-C 

vines.
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Table 3: Yield parameters for crop load treatments in Sauvignon 

blanc grapevines. Vines pruned to 2 to 6 canes, each cane with twelve 

nodes ( 2-C, 3-C, etc.).

 Treatment Yield (kg/Bay) Bunches/Bay Bunch weight (g)

 2-C 28.5    e* 165.8   d 171.4

 3-C 36.0  cd 211.8   c 169.9

 4-C 45.4  bc 263.8   b 172.3

 5-C 50.1  ab 306.2   a 163.5

 6-C 52.1    a 324.8   a 160.4

   

 P < 0.001 < 0.001 ns

 LSD(0.05) 4.8 19.7 

*Means in the same column followed by the same letter are not signifi cantly 
different (α=0.05)

None of the 4-C, 5-C nor 6-C vines reached the target soluble 

sugars of 21.5 °Brix by the time that harvest had to be started 

because of inclement weather and disease development (Table 4). 

The fruit from the high crop load treatments also showed lower 

juice pH and although only signifi cant at P = 0.08, higher titratable 

acidity (TA) (Table 4). While yield and pH showed a linear 

relationship (R2 = 0.62), the relationship between yield and soluble 

sugars was curvilinear but strong, with R2 = 0.87. Thus the big 

difference was in soluble sugars/TA ratio, depending on the crop 

load (Table 4). This is likely to give rise to very different wines.

Table 4: Sauvignon blanc grape parameters at the harvest of the crop 

load trial at Rowley Crescent with treatments of 2-6 canes laid down 

(2-C etc.). SS = Soluble sugars. TA = Titratable acidity.

 Treatment Berry weight SS (°Brix ) pH TA SS/TA

 2-C 2.38 22.7     a* 3.02     a 10.6     c 2.138     a

 3-C 2.36 21.8     b 2.96     b 10.8     b 2.032   ab

 4-C 2.35 20.8     c 2.91   bc 10.9   ab 1.903   bc

 5-C 2.26 20.4   cd 2.91   bc 11.4     a 1.800     c

 6-C 2.29 19.6     d 2.88     c 11.2   ab 1.752     c

     

 P ns < 0.001 < 0.001 0.08 < 0.001

 LSD(0.05)  0.848 0.05683 0.55 0.1545

*Means in the same column followed by the same letter are not signifi cantly different 
(α=0.05)
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CHARACTERISATION OF VOLATILE AND NON-VOLATILE 
FRUIT COMPOSITION AND QUANTIFICATION OF 
THE INFLUENCE OF THE FRUIT PROCESSING AND 
WINEMAKING ON THE CONCENTRATION

Fertilisation with urea resulted in a small, but signifi cant 

reduction in soluble solids, when compared to vines fertilised 

with ammonium sulphate and the unfertilised, control vines.  The 

titratable acidity was unaffected.

Nitrogen increased the yeast available nitrogen in the juice from 

121 to 207 mg/L, but was unaffected by the form of nitrogen 

applied
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INFLUENCE OF NITROGEN ADDITION 
AND SHADING ON SAUVIGNON BLANC 
FRUIT COMPOSITION
Mike Trought, Emma Sherman

Background

Nitrogen is an essential nutrient for the successful fermentation 

of grape juice to wine. However, excessive nitrogen can result in 

increased shoot growth and cause greater fruit shading. Conversely, 

higher light exposure can also infl uence fruit composition, by 

increasing fruit temperature and exposure to ultra-violet light, 

lowering acidity and potentially methoxypyrazine concentrations.

Nitrogen fertiliser, either as urea or ammonium sulphate (92 g 

nitrogen per plant), was applied to the weed free undervine soil 

surface in mid-January (bunch closure). The vineyard rows were 

orientated east/ west, and fruit sampled separately from the sunny 

(north) or shaded side of the row.

Key results

Fruit sampled from the sunny side had higher soluble solids and 

lower titratable acidity, when compared to that from the shaded 

side.

Table 1: Infl uence of nitrogen addition and fruit exposure on soluble 

solids and titratable acidity

Treatment Soluble solids (°Brix) Titratable acidity (g/L)

North side  

Control 23.6 c 8.08 a

Urea 22.9 b 8.81 c

Ammonium sulphate 23.3 c 8.32 ab

South side  

Control 22.8 b 9.33 d

Urea 22.2 a 8.74 bc

Ammonium Sulphate 22.7 b 9.20 cd

  

P nitrogen treatment  0.004 Ns

P side of row <0.001 <0.001

*Means in the same column followed by the same letter are not signifi cantly 
different (α=0.05)
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DESIGNER GRAPEVINES FOR WORLD 
PREMIUM WINE 
Vasconcelos MC, Penazzi F, Agnew R, Stronge K, Greven M, 

Sherman E, Raw V, Neal S, Trought MCT, Bennett JS, Palmer J.

Brief Background to the project

Variability in fruit composition within the population of berries 

from a vineyard is a crucial determinant of wine quality. Our 

lack of knowledge and control of this is a major barrier to the 

industry’s growth aspirations. This is acknowledged in the industry’s 

recent research strategy document and is the major focus of this 

programme. Three of the industry’s seven Priority Topics are 

addressed by this programme.

Our fundamental hypothesis is that differences in the timing and 

duration of developmental stages of individual berries from fl ower 

initiation through to harvest are the key drivers determining 

variability in fruit composition at harvest and consequently 

the ability to produce premium quality wines. Controlling and 

eventually managing this variation will be achieved through 

identifying the critical aspects of vine biology as they relate to the 

timing and synchrony of fl oral initiation and the ensuing cascade of 

events from infl orescence development, anthesis, fruit set and berry 

development through to harvest. The outcomes of this programme 

will be tools, technologies and protocols that can easily be used by 

grape-growers to manage variability and to achieve consistency 

of supply for niche, high quality, ultra-premium wines, via 

economically sustainable means. This will secure the growth of the 

industry and ensure that returns to New Zealand are maximised.

Key results from 2007/08

We started the project with a literature review of the impact of 

temperature on the duration of anthesis. This will be available at the 

end of September 2008.

To evaluate the effects of carbohydrate reserves and pruning regime 

on spread of budbreak, we initiated three fi eld trials addressing 

the impact of source/sink ratios on vine phenology.  We are 

manipulating source/sink ratios in two different ways: by changing 

the volume of the permanent vine structure (by natural variation 

in trunk size or by adding permanent wood with spur pruning), 

or by increasing sink size with a higher number of buds retained 

at pruning. Results from the fi rst season indicated that buds from 

spurs burst earlier than buds from canes. Buds in positions close to 

the trunk were slower in development than those in distal positions. 

Low vigour vines underwent budburst earlier than vigorous vines. 

Increasing the number of buds per vine delayed budburst and early 

shoot growth. There was, however, no clear relationship between 

trunk carbohydrate content and spread of budburst.

Contrasting pruning methods and natural variation in vine size, 

refl ecting soil heterogeneity, generate variation in vine canopy 

architecture. We are studying the impact of infl orescence position 

within vines on the dynamics of fl owering within this architectural 

range. At the vine level, we found no difference in fl owering time 

of clusters from shoots arising from spurs or canes. Low vigour 

vines fl owered earlier than high vigour vines. Vines with more buds 

fl owered later. On cane-pruned vines, clusters from distal shoots 

fl owered earlier than those close to the vine trunk. On spur-pruned 

vines, apical shoots fl owered before shoots from basal nodes. There 

was a big impact of cluster position on the shoot on fl owering and 

fruit set. Basal clusters had more fl owers, fl owered earlier and had a 

lower fruit set percentage than apical clusters. Although fruit set was 

improved in apical clusters, the resulting clusters were less compact. 

Interestingly, when comparing only clusters on basal positions, 

fl owering was faster when the shoot had more than one cluster. At 

the time of this report, the frozen samples of individual clusters and 

berries had not been processed. Changes in primary metabolites at 

the vine level in response to variations in source/sink ratios showed 

a trend similar to that observed for budburst and bloom: increasing 

the bud number delayed the onset of ripening. During the ripening 

period, the fruit accumulate sugar (soluble solids, SS) and lose 

acidity. The SS concentration at 50% colour change was 13%. Vine 

size did not have an impact on sugar accumulation, but vigorous 

vines took two days longer for acidity to decline to the same level 

in medium and low vigour vines. Removing all distal clusters (27% 

of total yield) resulted in a shortening of two days in the ripening 

period. Increasing bud number delayed the onset of ripening and 

stretched the time required to reach commercial ripeness. It is 

generally accepted that Pinot noir grapes are ripe when they reach 

23°Brix or a pH value of 3.2. Compared at 23° Brix, vigorous 

vines had higher acidity. Compared at a pH of 3.2, vigorous vines 

or thinned vines had higher acidity. Compared at the same level of 

acidity, vigorous vines had higher SS.

Key funding sources and collaborating companies

This project is funded by FRST (CO6X0707) and will continue 

until mid 2010.  Pernod Ricard, Villa Maria, and the Marlborough 

Research Centre Trust have offered the use of vineyards for the 

research.
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PORTABLE NON-DESTRUCTIVE 
TECHNOLOGY FOR HIGH QUALITY 
GRAPE GROWING
Marc Greven, Carmo Vasconcelos

Background

Standard practice in New Zealand is to take weekly 100-berry 

samples to follow grape maturity development by measuring 

soluble solids (°Brix), titratable acidity (TA in g/L) and pH. 

Although this sampling gives average values for these parameters, 

little information is gathered about the variability around the mean 

and even less about phenolic maturity. In order to gain a better 

understanding of this variability and/or simplify and accelerate 

the measurements while increasing their accuracy, several new 

instruments were tested that have recently become available on the 

market.

Key results from this year

The Dyostem® is an instrument developed for measurement of 

berry volume and colour and their sample population distributions 

(Figure 1). In combination with wet chemistry measuring soluble 

solids (°Brix), TA and pH, the instrument incorporates software that 

allows the calculation and graphing of berry soluble sugar content, 

surface area to volume ratio (i.e. skin/pulp ratio), pH and TA 

change and distribution. While berry soluble sugar content gives a 

good indication of berry ripeness, fruit colour is a good indicator 

of phenolic maturity.

Figure 2: a) Colour measured in °Hue, with frequencies of each 

colour group compared between two Sauvignon blanc crops. The higher 

values indicate a greener colour, with the lower values indicating a 

more yellow colour.

b) Frequencies of berry volume categories compared between two 

Sauvignon blanc crops.

Near Infrared Spectroscopy (NIR) was investigated as a new 

technology to replace periodic refractometric measurement of 

soluble solids (°Brix) of fruit, which is the standard maturity 

measurement for many fruit, but especially for grapes. Over recent 

years, many research teams internationally, have been investigating 

how to improve maturity assessment and to represent better the 

whole of the vineyard when sampling, rather than just using 

100-berry samples.

 a b c

Figure 1: a) The Dyostem® instrument with berries laid out on the 

tray, b) Grape colour indicator, c) Grape volume distribution.

Figure 2 shows the differences between two Sauvignon blanc 

crops (Sb1 and Sb2) harvested in the fi rst week of April 2008 at 22 

°Brix, both from the Rapaura area, both North-South situated. The 

differences in berry size and colour distribution between the fruit 

batches, suggests that the fruit have potential for two very different 

wine styles.
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Visible light covers wavelengths from 380 to 750 nm, with near 

infrared (NIR) in the range above 750 nm to about 2500 nm 

(Figure 3). NIR technology generally uses only a part of that 

range. The instruments we evaluated scanned a range of between 

940 to 1800 nm or between 380 and 1100 nm, depending on the 

manufacturer. The time needed per sample varied from 0.5 to 10 

sec, in which one instrument measured refl ectance from only one 

berry while the other one did so from a part bunch. This season 

insuffi cient data were collected for calibration but interesting results 

were obtained from work done on apples and kiwifruit (Figure 4). 

Data from Marlborough 2008 are being used to create robust 

calibration curves for this instrument (Figure 6). This particular 

instrument is still under development; it has the potential for 

assessing and recording fruit quality and maturity at the press of a 

button.
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a) kiwifruit and b) ‘Braeburn’ apple and compared with refractometer 

measurements (for apple) and destructive dry matter measurements (for 

kiwifruit). DM = dry matter (From Hortical Pty Ltd, Queensland, 

Australia).

The Multiplex 2® is a non-destructive portable instrument that 

can be used both in the laboratory and in the fi eld for assessing 

grape berry phenolic content (Figure 5). The development of 

anthocyanins and fl avonols in the skins of grapes is followed by 

measuring chlorophyll fl uorescence excitation spectra (FER). 

Figure 5: Multiplex 2® instrument, a) bottom view of emitters and 

sensors, b) measuring grape berries in the laboratory, c) grape bunches 

and d) leaves in the fi eld.

 a b

 c d

Figure 6: Examples of work done with Multiplex 2® in 

Marlborough: a) Change in chlorophyll over time in Syrah and 

Riesling grapes and leaves on the vine, b) Different indicators at 

harvest in an East-West planted Sauvignon blanc vineyard, comparing 

fruit on the north and south sides of vine. 
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AND NON-VOLATILE COMPOSITION OF FRUIT
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PREDICTING FRUIT COMPOSITION 
IN A VINEYARD WITH VARIABLE SOIL 
TEXTURE
Trought M, Bennett J, Moorhead B1, Praat J-P1 

(1Lincoln Ventures Ltd, Hamilton)

Background

The alluvial soils of the Wairau plains display marked differences 

in texture, refl ecting historical river channels.  The vineyard rows, 

generally orientated north/south, bisect the soil texture changes, 

with the result that signifi cant differences in vine growth and fruit 

composition can be observed along single rows of grapes.  The 

differences in composition are amalgamated at harvest when vines 

are machine harvested.

Predicting fruit composition early in the season would provide 

growers and winemakers with useful tools in making harvesting 

decisions.  Vine canopies (and all green tissues) refl ect a proportion 

of the incoming radiation. Differences in light refl ection in the 

red and near-infrared regions can be quantifi ed and from this a 

normalised difference vegetation index (NDVI) can be calculated.  

In this trial, plots of four vines were divided into fi ve size categories 

based on trunk circumference (extra small, small, medium, large 

and extra large) along eight rows (see previous annual reports 

for details). Four rows were pruned using 4-cane vertical shoot 

positioning (VSP) and four rows pruned using 2-cane VSP.  Fruit 

yield and composition was measured at harvest.

The NDVI of 2- and 4-cane pruned vines growing in a range of 

soil textural compositions within a single vineyard was measured in 

early March using a multi-sensor array of Holland Scientifi c ACS-

210 Crop Circle sensors.  The sensors emit visible and near-infrared 

light from a single LED light source.  Plant tissue readily absorbs 

light in the visible portion of the spectrum (typically refl ecting 2 

to 10%) and refl ects 35 to 60% of the NIR light.  The measured 

refl ectance is proportional to the plant biomass and stress of the 

canopy.

Key results

Two-cane pruned vines had lower yields, higher soluble solids and 

titratable acidity at harvest, when compared to 4-cane pruned vines.  

In contrast, vine size as measured by trunk circumference had no 

signifi cant effect on yield.  In contrast, soluble solids decreased and 

juice pH and titratable acidity increased as trunk circumferences 

increased. Vines with a higher NDVI in early March had a lower 

sugar : acid ratio at harvest 6 weeks later.  Training system (2-

cane and 4-cane) and vine yield had no signifi cant effect on this 

relationship.

Figure 1: Relationship between the normalised difference vegetation 

index (NDVI) in early March and juice soluble solids (°Brix/ 

Titratable acidity ratio) at harvest in April
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INFLUENCE OF VINEYARD SOIL 
VARIABILITY ON VINE PHYSIOLOGY AND 
FRUIT COMPOSITION OF PINOT NOIR 
Vasconcelos MC, Penazzi F, Agnew R, Stronge K, Greven M, 

Sherman E,  Raw V, Neal S.

Brief Background to the project

The Horticulture and Food Research Institute of New Zealand 

Limited (HortResearch) has begun a new research programme 

investigating the impact of vineyard soil variability on vine 

physiology and fruit composition funded by New Zealand 

Winegrowers. A project team led by Dr Carmo Vasconcelos from 

the Marlborough Wine Research Centre seeks to explain the 

differences in yield and maturity levels commonly found within 

large vineyard blocks and to determine how they affect fi nal wine 

quality.

Dr Vasconcelos says that typically, legal rights, geometry, and 

management considerations rather than soil homogeneity dictate 

the location, size and shape of vineyard blocks. Although aspect is 

usually considered when blocks are allocated, most vineyard parcels 

expand through more than one soil type or depth, and on hillsides 

also through a range of altitudes. 

However, while the vineyard conditions can be highly varied, 

common viticultural practice is to harvest fruit based on block 

averages for sugar, acids, colour, or fl avours. Subtle changes in water 

and nutrient availability derived from variations in soil physical 

and chemical properties within a vineyard affect vine physiological 

performance, which in turn results in a range of vine vigour, yield 

potential, and fruit and wine composition. We need to learn how 

best to accommodate that variation to produce the best possible 

fruit from a vineyard.

The research focuses on Pinot noir vines and will help to build 

knowledge on how growers can selectively manage portions of a 

vineyard sharing a similar soil, air, and water environment, and how 

they can adjust fertiliser, irrigation strategies, and vine management 

accordingly, in order to optimise the use of the resources and to 

maximise fruit and wine quality.

Premium quality fruit could be located and selectively harvested 

and vinifi ed separately from the rest of the block. It would then be 

possible to produce a portion of premium wine from an average 

block. This has the potential to increase growers’ revenue.

Key results from 2007/08

We selected a Pinot noir block at Squire Vineyard, characterised 

by heterogeneous vine size and associated vigour. Sixty bays were 

selected and assigned into three vigour categories, small, medium 

and large, based on trunk circumference measurements.  The soil 

and canopy environment of individual bays was characterised by 

monitoring variation of texture, temperature, and water availability.

Very subtle differences were observed in soil and canopy 

temperature within the block.  Soil temperatures were lowest 

between 12:00 and 13:00 h, with a clear trend for lower soil diurnal 

and seasonal temperatures on bays with medium sized vines.  

Canopy diurnal temperatures differed only in the late afternoon, 

between 1600 and 1700 h, with large vines having the highest 

canopy temperature.  All the vines received the same amount of 

irrigation water and at the end of the season, large vines had lower 

soil moisture in the upper 80 cm of soil.  This may be the result of 

the higher leaf area and therefore higher evaporative demand of 

these vines. 

Rate of shoot growth early in the season was not affected by 

vine size. Large vines had the densest canopies.  Large vines had 

also more leaf area per unit of fruit and per vine. There was no 

difference in canopy architecture of medium and small vines.  There 

were few differences in photosynthesis and water relations. Medium 

vines had higher leaf chlorophyll than large vines during most of 

the ripening period.

Figure 1.  Microfermentation of experimental Pinot noir in 4-L glass 

containers, using the method of Sampaio et al. (2007).

Vine size did not infl uence number of fl owers per infl orescence, 

fruit set or number of berries per cluster. Large vines had slightly 
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smaller clusters with slightly smaller berries, but the resulting fruit 

yield did not differ signifi cantly with vine size. Vine size did not 

affect juice soluble solids, pH, tartaric acid, wine colour and hue, 

or wine total phenols.  Juice from large vines had higher malic acid 

content, which indicates a delay in ripening.

From our fi rst season of observations, it is apparent that large 

vines allocate proportionally less resources to fruit production 

than medium and small vines.  While small vines may have limited 

resources for both canopy expansion and fruit production, large 

vines have more vegetative expansion, and despite the reduced 

amount of fruit they generate, they do not have improved fruit 

composition. “In medio stat virtus. As with many biological systems, 

extremes do not excel. A trade-off exists and medium sized vines 

gain the best of both worlds.”

The fi ndings of this project complement those of two other 

ongoing studies addressing within-vine variability and within-

vineyard variability.
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THE INFLUENCE OF IRRIGATION 
TIMING ON BERRY DEVELOPMENT IN 
SAUVIGNON BLANC
Marc Greven, Vicky Raw, Bruce West

Brief Background to the project

From the results of past research, it was suggested that the timing of 

drought stress could play an important role on grape development. 

It was decided to try to reduce the number of confounding factors 

in research trials conducted in broad acre commercial fi elds, 

by investigating irrigation timing with Sauvignon blanc grapes 

grown in lysimetry containers. This is the second year of the trial 

in which we try to confi rm the fi ndings of the previous year 

without the necessity of taking repeated weekly measurements. 

This time, however, the trial was taken beyond harvest and wines 

were made from the different treatments for sensory analysis. As in 

previous years, fi ve drought treatments were applied, timed at the 

pre-fl owering (PR-F), post-fl owering (PO-F), pre-veraison (PR-

V), post-veraison (PO-V) and pre-harvest (PR-H) periods. Soil 

moisture monitoring was only be once weekly and fruit quality was 

determined only at harvest.

Key results from 2007/08

Weekly monitoring created a problem this season when the main 

tap for the irrigation system was closed accidentally around 12th 

January (Figure 1). Some vines had to be discarded, reducing the 

number of replicates vines per treatment from ten to six. Otherwise 

the soil moisture patterns tracked as expected, and vine and fruit 

development for the potted vines were in line with observations of 

fi eld-grown crops.
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This season, no fruit measurements were taken during the growing 

season, only at harvest.  Comparison with the 2006/07 season 

showed the total absence of millerandage. Comparison is therefore 

only possible with last year’s big berries. Table 1 shows the highest 

yield was from vines from the pre-harvest drought treatment, even 

higher than from completely-watered control (C) vines. This result 

was similar to last year, although no reasonable explanation has 

yet been found. This season, the soluble solids levels were high but 

did not differ between treatments. Similarly no differences were 

found between the treatments for titratable acidity (TA), berry 

number or bunch weight. As last year (Greven et al. 2007), vines 

in the pre-harvest treatment had the biggest bunch weight, with 

the differences signifi cant the fi rst year but not in the second year. 

These responses warrant further scrutiny. Berry weight for vines 

subjected to PO-F drought was signifi cantly smaller than that for 

vines in all other treatments this year. A similar non-signifi cant 

trend was found last year for the big berries (Greven et al. 2007). 

While last year both berry weight and soluble solids (°Brix) were 

lowest for vines in the PO-F, PR-V drought treatments, this year 

that was only true for berry weight. In both years, pH was highest 

in the vines in PO-F and PO-V drought treatments. No signifi cant 

differences were seen between treatments for berry TA this season, 

despite last year’s highly signifi cant lower TA in berries from vines 

in the post-fl owering treatment.

Table 1: Yield parameters for container-grown Sauvignon blanc 

grapes under fi ve drought treatments, timed at the pre-fl owering (PR-

F), post-fl owering (PO-F), pre-veraison (PR-V), post-veraison (PO-

V) and pre-harvest (PR-H) periods, compared to no drought or control 

(C).

Treatment Yield TSS* pH TA Berry Berry Bunch Bunch
 (g) (°Brix)  (g/L) weight colour number weight
     (g) (°hue)  (g)

PR-F 1616 b** 22.8 3.23  b 7.1 1.74 a 61.5 18.0 89.3

PO-F 1475 b 22.7 3.30  a 6.8 1.32 b 60.7 17.8 83.8

PR-V 1618 b 22.9 3.22 bc 6.8 1.68 a 58.8 18.0 90.3

PO-V 1491 b 22.5 3.24 ab 7.2 1.80 a 59.7 18.7 80.2

PR-H 1970 a 22.8 3.21 bc 6.7 1.82 a 61.5 20.2 97.8

C 1637 b 22.7 3.17  c 6.9 1.80 a 60.8 18.5 88.6

        

P 0.008 ns 0.030 ns < 0.001 ns ns ns

LSD (0.05) 257.8  0.061  0.176   

*where TSS = total soluble solids; TA = titratable acidity; ns = not signifi cant
**means in the same column followed by the same letter are not signifi cantly different 
(α=0.05)
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SAUVIGNON BLANC REGIONAL 
VINEYARD EVALUATION
Rob Agnew, Jeff Bennett, Mike Trought, Marc Greven, Victoria 

Raw, Kerrie Stronge, Sue Neal, Emma Sherman, Trevor Skilton, 

Margaret Roberts,  Bruce West

Background 

Marlborough Sauvignon blanc has come to be recognised as a 

unique wine style. However, within the Marlborough geographical 

region there are a number of distinct sub-regions, each giving 

rise to slight differences in Sauvignon blanc wine fl avour and 

aroma. The regional vineyard evaluation project was established in 

September 2004 with the aim of gaining a better understanding 

of the effects that environment has on Sauvignon blanc wine style. 

Five sub-regional blocks of Sauvignon blanc grapes have been 

studied in detail over the past four seasons. 

The fi ve sub-regional vineyard locations are:

Sub Region Company Vineyard Name

Awatere Valley Pernod Ricard NZ Awatere Estate, 

Seaview Vineyard

Brancott Valley Pernod Ricard NZ Brancott Estate, 

Booker Vineyard

Central Rapaura Pernod Ricard NZ Stoneleigh Vineyard, 

Squire Estate

Fairhall Villa Maria Winery Block

Upper Wairau Plains Delegats Oyster Bay Vineyard

Climate

Figure 1 compares growing degree days for each of the fi ve sub-

regional vineyard sites with data recorded at the Blenheim regional 

meteorological station.
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Figure 1. Deviation in growing degree days from Blenheim total for 

fi ve sub-regional Marlborough vineyards



48

SCIENCE REPORTS

For each of the fi ve vineyard sites Figure 1 displays the deviation 

in growing degree days from the Blenheim total. A line on the 

graph that is descending indicates that at that point in time the 

vineyard site is cooler than the Blenheim site, or conversely if the 

line is rising then the vineyard site is warmer than Blenheim at that 

point in time. The end point of each line in June 2008 indicates the 

total defi cit in growing degree days compared with Blenheim, for 

the preceding 12 months. Figure 1 clearly indicates that for the 12 

months (July 2007 – June 2008), all fi ve vineyard sites accumulated 

fewer growing degree days than Blenheim. 

The growing degree day lines for each of the fi ve properties 

have exhibited a similar trend in each of the four seasons that 

temperatures records have been collected. The shape of the line 

for each vineyard reveals differences in temperature between the 

sites. The Awatere site is much closer to the sea than the other 

four sites and as a result it experiences a much lower daily range 

in temperature (i.e. cooler maximums and warmer minimums). 

Figure 1 indicates that the Awatere site is warmer than Blenheim 

from April until October 2007. However during the growing 

season it is the coolest site, indicated by the growing degree day 

line descending sharply from November 2007 through until March 

2008. The Villa Maria site in Fairhall is cooler than Blenheim in the 

winter and spring, however during the main part of the growing 

season from November to March it is warmer than Blenheim, 

indicated by the growing degree line rising back towards the 

horizontal line through zero. 

When planning a new vineyard site, growing degree days are often 

used as a means of comparing the site with a known meteorological 

station. Growing degree days for the new site are used to estimate 

whether the harvest date at the site is likely to be earlier or 

later than at the reference site. However data collected from the 

regional vineyard study indicate that growing degree days are only 

one small part of the equation. Grape harvest is normally in late 

March or early April and it would be expected that by examining 

the growing degree day lines in Figure 1, the order in which the 

vineyards would be harvested could be predicted.

Table 1. Predicted harvest order based on growing degree days 

compared with actual harvest order of 2-cane pruned Sauvignon blanc 

vines at the regional vineyards

 Predicted harvest order Actual harvest Aucual harvest
 end of March order date 2008

1st Villa Maria Oyster Bay 19 March 2008

2nd= Squire Estate Brancott 20 March 2008

2nd= Oyster Bay Squire Estate 22 March 2008

4th= Brancott Awatere 29 March 2008

4th= Awatere Villa Maria 03 April 2008

Table 1 shows that the predicted harvest order of the sub-regional 

vineyards, based on growing degree days, was far from the actual 

harvest order in 2008. In fact the Villa Maria site with the highest 

accumulated growing degree days at the end of March was actually 

the last to be harvested in 2008. The Brancott site with lower 

growing degree days was one of the earliest to be harvested. This 

trend has been very similar over the four seasons that the trial has 

been running so far. This indicates that there is a lot more than 

just accumulated heat that determines the date of maturity of any 

particular block of grapes.   

Phenology

The phenology of the grapevines has been monitored intensively 

since the trial began. This includes monitoring dates of budburst, 

fl owering, veraison, and the progression of berry maturity from 

veraison to harvest. Each trial site is harvested when the fruit 

reaches an average maturity of 21.5°Brix. At each trial site vines 

have been either 2- or 4-cane pruned to accommodate for 

differences in yield that occur between the trial sites. Table 2 

presents the phenological data and vine yield for the 2-cane pruned 

vines at each of the trial sites for the 2007/2008 season. Dates of 

the key phenological stages are presented and these are then related 

to the growing degree days that elapsed between these stages.
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Table 2. Dates of key stages of phenological development for 2-cane 

pruned vines at fi ve sub-regional vineyard sites for the 2007/2008 

season, corresponding growing degree days and time in days between 

each of these phenological stages

Phenological stage/duration Villa Squire Oyster Brancott Awatere
 Maria Estate Bay

50% Budburst 9 Oct 6 Oct 6 Oct 6 Oct 3 Oct

1% Flowering 2 Dec 2 Dec 3 Dec 4 Dec 7 Dec

50% Flowering 8 Dec 9 Dec 9 Dec 10 Dec 13 Dec

100% Flowering 21 Dec 17 Dec 20 Dec 20 Dec 21 Dec

Flowering Duration 19 days 15 days 17 days 16 days 14 days

Yield per vine  6.76 kg 4.32 kg 4.57 kg 5.36 kg 4.29 kg

Harvest date (~21.6°Brix) 3 April 22 March 19 March 20 March 29 March

GDD - BB to Fl       (days) 249   (60) 257   (64) 264   (64) 257   (65) 274   (71)

GDD - Fl to H         (days) 893   (117) 749   (104) 744   (101) 730  (101) 732  (107)

GDD – BB to H       (days) 1142 (177) 1006 (168) 1008 (165) 987  (166) 1006 (178)

GDD = growing degree days, BB = bud burst, Fl = fl owering, H = Harvest

The slightly warmer start to the growing season in the Awatere 

valley gives rise to bud burst being a few days earlier. However 

as previously mentioned, the growing degree days at the Awatere 

trial site quickly fall behind the other vineyards. The data in Table 

2 show that the time from budburst to fl owering at the Awatere 

trial site was from six to eleven days longer than at the other sites 

with slightly higher growing degree days. The Villa Maria site is the 

warmest during the growing season and the time from bud burst to 

fl owering was the shortest at this site, with fewer growing degree 

days. This may be due to slightly higher maximum temperatures 

advancing the onset of fl owering (data not presented). However 

the Villa Maria site takes the longest time and the highest growing 

degree days to progress from fl owering to harvest. This is thought 

to be a combination of higher yields and lower soil moisture at this 

site which delay the ripening process. 

The growing degree day data reveal that some vineyards have the 

potential to ripen fruit with lower accumulated degree days than 

other vineyards. The Brancott vineyard is consistently one of the 

fi rst of the fi ve sites to be harvested and the fruit reaches maturity 

with low degree days in comparison to the other sites. The yields 

of fruit per vine at the Brancott site are also highly consistent from 

season to season whereas at the Oyster Bay and Squire Estate sites 

the yields tend to be more variable between seasons (data not 

presented). Four years data show that the vineyards planted on the 

heavier soil types (Brancott and Villa Maria) are much better able 

to produce consistent yields than the vineyards on the lighter soil 

types (Oyster Bay and Squire Estate). 

Summary 

After four years of fi eld trials as part of the Sauvignon blanc 

programme, a very large amount of data has been collected from 

each of the fi ve regional vineyards. This includes data on climatic 

variables, vine phenology (bud burst, fl owering, veraison dates), 

maturity progression from veraison to harvest (juice brix, titratable 

acidity, pH), harvest dates and harvest yield parameters, canopy 

measurements and pruning weights. Wine has been made from 

2- and 4-caned pruned vines at each of the fi ve regional vineyards 

in 2005, 2006, 2007 and 2008. Wine sensory evaluations have 

been conducted on the 2005, 2006 and 2007 wines and are yet 

to be completed on 2008 wines. Chemical analyses of juice and 

wine (methoxypyrazines and thiols) are being carried out by 

Auckland and Lincoln Universities. These data are now helping us 

to understand the variability that exists between the various sub-

regions in Marlborough for all these parameters both within and 

between seasons. 
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ROOTSTOCK EVALUATION FOR 
PREMIUM WINE
2007 – 08
Sue Neal and Mike Trought

Introduction

The importance of the role of rootstocks in yield and wine quality 

can often be overlooked when it comes to making key decisions 

in the establishment or replanting of vineyards.  The need to 

reduce the ravages of the grape root pest phylloxera is often the 

only factor considered when selecting a rootstock.  It is important 

to consider the impact of climate and the risk of early and late 

frosts on spring growth and time to harvest.  Vineyard soils and soil 

moisture retention need to be evaluated before selecting rootstock/

scion combination as different rootstock will tolerate or be better 

suited to certain conditions.  The selection of the most appropriate 

rootstock can in turn infl uence the yield parameters and juice 

composition and therefore fi nal wine quality.

To provide growers and viticulturalists with quantifi able answers to 

these questions, we are currently evaluating rootstocks grafted to 

Sauvignon blanc to at two sites on the Wairau plains. Site one was 

planted in 1991 and has 11 years data collected from it and site two, 

planted in 1994 has two years data.  The rootstocks used at each site 

are outlined in Tables 1 and 3 respectively.

Results

Rootstock had a signifi cant impact on berry weight and soluble 

solids (Table 1).  Schwarzmann had the highest berry weight at 2.3 

g and the lowest soluble solids at 19.6 at site one.  In nine of the 

11 seasons evaluated Schwarzmann had the highest berry weight 

of all the rootstocks and the second highest berry weight in the 

remaining two years.  Conversely Schwarzmann has had the lowest 

soluble solids for all eleven years.

There was no statistical difference in either pH or titratable acidity.

Vines grafted to Schwarzmann also produced the highest and 

101-14 the lowest vine yield (Table 2), this was largely a refl ection 

of differences in average bunch weight.  Despite the differences in 

yield in 2008, rootstock selection has not affected the accumulated 

yield over the duration of the trial (Table 2).

Table 2:  Effect of rootstock on yields and yields components of 

Sauvignon blanc grapes at harvest 2008 at site one.

Rootstock Average yield Average number Average bunch Cumulative  
 per vine number of weight (g) yield 1996,
 (kg) bunches  1998-2002, 2004-
  per vine  08 (11 years
    (kg/vine)

101-14 6.7 c 57.7 116.3 b 72.4

SO4 7.1 bc 56.4 125.2 ab 73.5

Schwarzmann 8.1 a 61.2 132.6 a 72.9

3309 7.7 ab 58.2 131.9 a 72.7

125AA 7.6 ab 56.8 133.4 a 76.4

P 0.007 ns 0.003 ns

LSD (5%) 0.75 - 9.2 -

Means in the same column followed by the same letter are not signifi cantly 
different (P α 0.05).

Rootstock is also infl uencing the vigour of the vine (as measured 

by winter pruning weight). The highest pruning weight has 

consistently produced by vines grafted to SO4 (2.56 kg/vine in 

2008) and in general the lowest weights when 101-14 (1.81 kg/

vine in 2008) is used.

Table 3: Effect of rootstock on berry weight and juice composition of 

Sauvignon blanc grapes at harvest 2008, at site two.

Rootstock Berry Soluble solids pH Titratable
 weight (g) (°Brix)  acidity (g/L)

101-14 bdx 2.05 bc 20.7 abc 3.03 ab 11.0

101-14 stell 2.14 ab 20. 1 bc 2.99 bc 11.7

3306 2.19 a 20.0 c 3.04 a 11.4

8 B 2.02 bcd 19.9 c 2.99 bc 11.5

Gravesac 1.99 cd 21.3 a 3.04 a 11.2

K51-32 2.03 bc 21.3 a 3.00 abc 11.3

K51-40 1.89 d 21.4 a 2.98 c 11.9

Riparia gloire 2.06 abc 20.9 abc 3.01 abc 11.6

SO4 bdx 1.99 cd 21.1 ab 3.00 abc 11.5

P 0.002 0.015 0.050 ns

LSD (5%) 0.130 1.07 0.046 -

Means in the same column followed by the same letter are not signifi cantly 
different (P α 0.05).

Berry weight, soluble solids and pH were the signifi cant juice 

components at site two (table 4). As in the previous season, K51-40 

had the highest soluble solids and titratable acidity and the lowest 

berry weight and pH.  Rootstock had no signifi cant effect on yield, 

or pruning weights Tables 3 and 4). 

Rootstock Berry Soluble solids pH Titratable
 weight (g) solids (°Brix)  acidity (g/L)

101-14 2.16 abc 20.4 a 2.96 12.4

SO4 2.08 c 20.9 a 2.99 13.5

Schwarzmann 2.33 a 19.6 b 2.98 12.9

3309 2.15 bc 20.7 a 3.00 12.9

125AA 2.26 ab 20.9 a 2.98 13.1

P 0.043 0.012 ns ns

LSD (5%) 0.170 0.80 - -

Means in the same column followed by the same letter are not signifi cantly 
different (P α 0.05).

Table 1:  Effect of rootstock on berry weight and juice composition of 

Sauvignon blanc grapes at harvest 2008 at site one.
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Table 4: Effect of rootstock on yields and yields components (2008) 

and pruning weight (2007) of Sauvignon blanc grapes at site two.

Rootstock Average yield Average Average Average Cumulative Pruning
 per vine number of bunch weight yield per yield 2007 weights
 (kg) bunches per (g) bud (g) 2008 winter 2007
  vine   (kg/vine) (kg/vine)

101-14 bdx 6.6 54.5 121.7 125.6 12.3 2.2

101-14 stell 7.3 59.8 126.7 142.2 12.7 2.2

3306 7.9 60.1 132.5 151.7 14.0 2.2

8 B 8.1 62.7 128.5 155.6 13.9 2.2

Gravesac 7.2 58.8 121.6 136.2 13.5 2.2

K51-32 7.9 63.4 124.2 149.0 13.9 2.5

K51-40 7.9 62.6 126.4 148.7 14.0 2.1

Riparia gloire 7.1 58.3 120.7 131.1 12.2 2.4

SO4 bdx 7.1 58.3 121.9 132.6 12.5 2.1

P ns ns ns ns ns ns

LSD (5%) - - - - - -

Means in the same column followed by the same letter are not signifi cantly 
different (P α 0.05).

Conclusion

Site one continues to exhibit the trends that have been seen over 

the past few years.  Schwarzmann continues to have higher berry 

weights and lower soluble solids than the other rootstocks and SO4 

continues to be the most vigorous rootstock at this site.  With only 

two season data from site two it is diffi cult to pick trends at this 

stage but some interesting consistencies are emerging which will 

bare watching over the coming seasons.

In summary both sites are revealing information that will enable 

growers and viticulturalists to make informed decisions as to which 

rootstocks best meet their lifestyle needs and suit the growing 

conditions in their vineyard.
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VINE AND FRUIT HEALTH

NATIONAL GRAPEVINE TRUNK DISEASE 
REPORT 2008
D. C. Mundy,  V. Raw and M. A. Manning

Introduction

The New Zealand wine industry has been expanding since 

1993 and has grown to become New Zealand’s second largest 

horticultural export crop by value. With the investment made 

in planting grapes into new regions and the expansion within 

established growing areas, vineyard managers want to know how 

to ensure long-term sustainable production. Twenty-three-year-old 

Cabernet Sauvignon grapevines vines removed from a vineyard in 

the Marlborough region of New Zealand in 2006 were observed 

to have fungal decay symptoms. Since then a major project has 

been undertaken to investigate the grapevine trunk health of New 

Zealand vineyards.

Aims of the project

1. To increase grower knowledge of trunk diseases in New 

Zealand

2. To provide tools for actively managing trunk diseases in each 

region

3. To increase the use of wound dressings and other management 

options

4. To provide demonstrations and fact sheets on vine surgery to 

prolong vine life

5. To provide economic data for growers, to allow fi nancial 

decisions to be made on vine replacement.

Methods used

The project has a number of work streams that overlap during 

the three-year duration to meet the aims. The methods and results 

reported here are for the two research streams that have been most 

active in the fi rst year.

A national survey was begun in 2007 to fi nd out how widespread 

these symptoms are in New Zealand vineyards and to identify the 

various fungi associated with grapevine trunks. Forty vineyards, 

most over 10 years old, were selected from the major grape-

growing regions of New Zealand for the study. Wood tissue was 

sampled using a Mattson corer from fi ve vines on each vineyard 

block. In conjunction with the survey work, we have given fi ve 

presentations to growers in different regions about the project and 

past research results.

The second major aspect of fi eld work in year one of the project 

has been the monitoring of two blocks with a history of trunk 

disease, to determine the rate of spread of symptoms. The blocks 

selected to provide information on the potential for control were 

a Sauvignon blanc and a Riesling vineyard in the Marlborough 

district. Our results are from a second visit to the sites, following 

up on data collected in 2006.  The blocks will be monitored again 

during the next two seasons to provide robust data to be used to 

generate economic models for growers, to allow fi nancial decisions 

to be made on vine replacement.

Results

The national survey of 40 vineyard blocks from around New 

Zealand is now complete. Core samples were observed to be either 

non-symptomatic or had a range of symptoms including red/brown 

staining. The fungi most frequently isolated from grape wood tissue 

were Botryosphaeria lutea, B. parva, B. obtusa, Eutypa lata, Eutypella 

vitis, Phaeomoniella chlamydospora, Cylindrocarpon destructans, C. 

liriodendron and Phomopsis viticola. Fungi isolated less frequently included 

Cadophora luteo-olivacea, Ca. mellinii, Phaeoacremonium rubrigenum, and 

P. aleophylum. Some samples are still being identifi ed and a national 

map of infections detected will be prepared during the second year 

of the project. The fungal species identifi ed included many of the 

fungi commonly reported from other grape-growing countries.

In monitoring of the symptomatic vines, rates of spread have been 

apparent. At the Riesling site, 1870 vines were mapped. In summer 

2006, 8.3% of these vines were dead. By the summer of 2008, the 

proportion of dead vines had increased to 9.8%. At the Sauvignon 

blanc site, where 3772 vines were surveyed, the percentage of dead 

vines was lower than that at the Riesling site in 2006, with only 

0.9% dead. By 2008, the proportion of dead vines at this second 

site had increased to 2.8%. The two fungi most commonly isolated 
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from those two sites were Botryosphaeria spp. and Eutypa lata. 

Regardless of which fungi are killing the vines, the loss of vines is 

reducing productivity for the grower, and replacement vines take 

time to reach full production. 

Continuing research

In order to complete the aims of the project, we still have a number 

of work streams to complete.

1. For the fungal survey work, the next step is to map the 

incidence of diseases and the distribution of fungal species 

associated with grapevines in the various wine-producing 

regions of New Zealand.

2. For symptomatic vines, we will continue to monitor vines to 

calculate the rate of vine death and use these data to develop an 

initial model of the potential economic impact of trunk disease 

fungi.

3. We are conducting fi eld experiments looking at disease 

infection and pruning wound dressings.

4. We are developing a section of the Marlborough Wine 

Research Centre website to host trunk disease information.

5. We are collecting photographs and information for the 

production of a set of fact sheets for growers.
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SUMMARY OF THREE YEARS OF 
INVESTIGATION OF THE EFFECTS 
GRAPEVINE LEAFROLL-ASSOCIATED 
VIRUS 3 ON SAUVIGNON BLANC FRUIT 
QUALITY
Mundy DC, Connolly P, Neal S, Sherman E

Little has been reported on the impacts of Grapevine leafroll-

associated virus 3 (GLRaV-3) on white grapes. Marlborough 

Sauvignon blanc is the fl agship white wine of the New Zealand 

industry. We are not aware of any published studies that have 

measured the impact of GLRaV-3 on Marlborough Sauvignon 

blanc. A survey of the wine industry has shown that growers in 

Marlborough perceive the risk of GLRaV-3 spread in Marlborough 

as low, and that the impact on Marlborough Sauvignon blanc is 

likely to be low, as this variety does not show red leaf symptoms as 

do red grapes. 

In 2006, New Zealand Winegrowers started a three-year project to 

investigate the impact of GLRaV-3 on the leaves and fruit of vines 

with and without this virus. Signifi cant differences in leaf colour, 

berry weights and juice nitrogen content were observed in 2006. In 

2007, fruit harvested from vines with GLRaV-3 were signifi cantly 

higher in berry weight and lower in juice nitrogen content than 

fruit from vines without virus at the same site. In 2008 two sites 

were investigated. Fruit from vines with GLRaV-3 at one site were 

signifi cantly higher in berry weight and lower in juice ammonia 

concentration. Fruit from vines with virus sampled at the second 

site in 2008 were also signifi cantly higher in average berry weight. 

No other signifi cant differences were detected at site 2, but a trend 

for lower juice nitrogen in vines with virus was observed. 



54

SCIENCE REPORTS

There were no signifi cant differences in total yield or soluble 

sugars detected in this study. While the average berry weights were 

consistently higher from vines that had virus, the number of berries 

per bunch was lower than from the control vines, resulting in the 

same average yield per vine for within-season comparisons of sites. 

This result was not consistent with the reported fi ndings for red 

grapes. GLRaV-3 in red grapes often can be detected by signifi cant 

differences in soluble sugars, with vines with virus having lower 

levels at the same date than vines with no detectable virus. Other 

published studies on white grapes are inconclusive as to the 

effect of GLRaV-3 on sugar accumulation in the berry.  Recent 

molecular results suggest that water stress might be required as well 

as the presence of virus, for sugar accumulation to be delayed in 

white grapes.

Regardless of whether sugars (and possibly yield) may be adversely 

affected in GLRaV-3-positive white grapes with water stress, the 

differences in berry weight (and volume) and in nitrogen content 

suggest that wines made from grapes with and without GLRaV-3 

should have different tastes and fl avours.

We recommend continued monitoring of the vines for another 

season, with artifi cially imposed drought stress (reduced irrigation). 

We would also like to recommend making wines from grapes 

with and without the virus. Only by winemaking can we test 

our hypothesis that virus-affected fruit makes a difference to the 

fi nished wine.

Further information

dmundy@hortresearch.co.nz 

INTERIM REPORT: LONG-TERM 
VINEYARD SUSTAINABILITY
Marc Greven, Victoria Raw, Colin Gray, Markus Deurer, Bruce 

West

Introduction

The work done in this study investigates the long-term effects 

of the wine industry on the environment and especially on the 

vineyard soils, in order to gain a better understanding of how the 

impact on the soils can be mitigated. Secondly, it tries to assist in 

better understanding of the possibility of sequestration of carbon in 

the soil. Together with the Marlborough District Council (MDC), 

we try to map differences in vineyard soils and to understand these 

differences by looking at the soil types, the ages of the vineyards 

and the types of vineyard management.

Results 2007 

All results reported here are from the 2007 research, which was 

only fi nalised well after the end of the fi nancial year. All data 

reported here refer to soils that were sampled to a depth of only 

0.15 m. 

For comparison, samples were taken from the headlands of all the 

vineyards under investigation. Headlands were considered to be 

the baseline, the mixed ley or grassed soils that were worked before 

putting in the vineyards. Table 1 shows a variation between 1.05 

and 1.35 kg/L for bulk density (BD), between 3.23 and 5.6% for 

organic carbon (OC), between 4.99 and 8.21 kg/m2 for Total 

Soil Carbon (TSC), 2.25 and 5.02 g CO2-C/m2/day of Basal 

Respiration (BR) and 0.90 and 2.13 for Carbon Quotient (CQ, mg 
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CO2-C/g Microbial Biomass-C). This variance of soil attributes 

within the Wairau Valley indicates the necessity of evaluating the 

different soils individually, each with their own management, 

meso-climate and vine ages. Although not all combinations have as 

yet been investigated, some of the initial results for differences for 

organic carbon parameters are shown.

Table 1: Differences between non-grape growing headlands on 

different vineyards (in top 0.15 m of soil for bulk density (BD, kg/L), 

Organic Carbon (OC, %), Total Soil Carbon (TSC, kg/m2), Basal 

Respiration (BR, g CO2-C/m2/day) and Carbon Quotient (CQ, 

mg CO2-C/g Microbial Biomass-C).

Vineyard Soiltype BD   OC  TSC   CQ  BR

Rowley Crescent silt loam 1.16 B* 3.23 c 5.60 b 1.90 a 2.25 b

Seresin Block F stony silt loam 30% 1.05 c 5.60 a 6.19 b 0.90 b 2.73 ab

Stoneleigh  SBLR silt loam 5% stone 1.35 a 4.23 b 8.21 a 2.13 a 5.02 a

Stoneleigh  SBLK silt loam 50% stone 1.30 a 5.13 ab 4.99 b      

*Means in the same column followed by the same letters are not signifi cantly different (α=0.05).

Comparison of the two different soil types that make up the 

Rowley Crescent vineyard (Table 2) showed the higher level of 

organic carbon in the silt loam than in the sandy loam. There was 

also a higher level in the fallow area of the silt loam than in the 

vine area. Similar differences in relationships between fallow silt 

loam, vine silt loam and vine sandy loam were found for Total Soil 

Carbon, Basal Respiration and Carbon Quotient. The bulk density 

in this vineyard was lowest in the fallow silt loam (1.16 kg/L), 1.34 

kg/L in vine sandy loam, and highest, at 1.44 kg/L, for the silt loam 

under the vines. Table 3 shows that the time the land had been in 

vineyard did not change any of those relationships.

Surprisingly, no differences were found for organic matter 

parameters when comparing an organically managed soil with a 

conventionally managed soil (Table 4). It was noted in retrospect 

that the organically managed soil had been recently cultivated and 

herbicides were used after a replanting programme. More work 

needs to be done to determine these differences, as within the 

organic vineyard, the OC and TSC of all other sites were much 

higher than in the terrace that was directly compared with the 

conventional vineyard (Table 5).

Table 2: Differences in Rowley Crescent soils (descriptions as in 

Table 1).

Soil type Use BD  OC  TSC  QC BR

sandy loam Grapes 1.34 a* 1.07 c 2.15 c 0.78 0.26 c

silt loam Grapes 1.44 a 2.07 b 4.47 b 1.01 1.50 b

silt loam pasture 1.16 b 3.23 a 5.60 a 1.90 2.25 a

*Means in the same column followed by the same letters are not signifi cantly different (α=0.05).

Table 3: Rowley Crescent, differences between vineyard ages under 

same management on silt loam (descriptions as in Table 1).

Vine age Soil type crop BD  OC  TSC  CQ BR

10 years silt loam Grapes 1.43 a* 1.93 b 4.24 b 1.06 1.70

4 years silt loam Grapes 1.44 a 2.07 b 4.47 b 1.01 1.50

fallow silt loam pasture 1.16 b 3.23 a 5.60 a 1.90 2.25

*Means in the same column followed by the same letters are not signifi cantly different (α=0.05).

Table 4: Differences between conventional and organic vineyards on 

similar soil type (descriptions as in Table 1).

Management Soil type BD OC TSC CQ BR

conventional silt loam 1.14 3.00 5.12 0.69 1.94

organic silt loam 1.14 3.03 5.16 1.36 1.97 

Table 5: Differences within an organic vineyard (descriptions as in 

Table 1).

Soil type crop BD OC  TSC  CQ BR

silt loam Grapes 1.14 3.03 c* 5.16 b 1.36 1.97

stony silt loam 30% pasture 1.05 5.60 ab 6.19 b 0.90 2.73

stony silt loam 30% Grapes 0.97 6.10 a 6.23 b 0.94 2.38

silt loam Grapes 1.15 4.87 b 8.34 a 1.40 1.96

*Means in the same column followed by the same letters are not signifi cantly different (α=0.05).

Stoneleigh Vineyard is one of the oldest vineyards in Marlborough 

and was used for the investigation on the impact of vineyard 

management on soil carbon parameters over time. The different 

vineyard blocks were planted in 1982, 1991 and 2005; these 

were compared with non planted areas around these vineyard 

blocks (Table 6). The differences in BD between the blocks were 

statistically signifi cant but very small. All soil organic carbon 

parameters, however, showed a very clear and signifi cant reduction 

over time. While the difference in OC and TSC was only from 

4.23% (TSC~8.2 kg/m2) in the headland soil to on average 3.5% 
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(TSC~6.7 kg/m2) after 15-20 years, basal respiration reduced from 

5.02 g CO2-C/m2/day to 2.86 g CO2-C/m2/day after just 2 

years. That value seems stable, as even after 15 years it has changed 

little. A block planted in 1982, however, showed greater reduction, 

to only 0.58 g CO2-C/m2/day. A similar trend of reduction was 

found in the calculated QC, which would have been mainly caused 

by the change in basal respiration.

Investigations into the use of mulch between 1998 and 2001 

showed an increase in soil organic matter after applications of 

mulch. It was found that 7 years after the last application, which 

was only a thin layer of mulch under the vines, the OC and TSC 

were still signifi cantly higher where mulch was applied than in both 

the headland soil under pasture and for soil under vines that did not 

receive mulch. This puts the mulched vines on a par with organic 

vines for these two parameters. No differences were found in BD 

(Table 7).

Table 6: Differences between vineyards of different ages but similar 

soil type and management (descriptions as in Table 1).

Soil type Vine age BD  OC  TSC  CQ  BR

silt loam  0% stone 1982 1.25 b* 3.70 ab 6.92 b 0.41 b 0.58 c

silt loam   5% stone 1991 1.38 a 3.30 b 6.49 b 1.73 a 2.82 b

silt loam   5% stone 2005 1.35 a 4.10 a 7.62 ab 1.65 a 2.86 b

silt loam   5% stone pasture 1.31 ab 4.23 a 8.21 a 2.13 a 5.02 a

*Means in the same column followed by the same letters are not signifi cantly different (α=0.05).

Table 7: Differences between mulched (2000) and non mulched soil 

under vines, compared with the headland, on stony silt loam (50 % 

stones) (descriptions as in Table 1)

Treatment Soil type Crop BD OC  TSC

mulch silt loam   50% stone Grapes 1.30 6.45 a* 6.26 a

non mulch silt loam   50% stone Grapes 1.30 5.00 b 4.86 b

headland silt loam   50% stone pasture 1.30 5.13 b 4.99 b

*Means in the same column followed by the same letters are not signifi cantly different (α=0.05).

It is too early to draw conclusions from this work as the variability 

between vineyards and within vineyards is high for the parameters 

investigated. Some trends can be found in that older vineyards have 

lower organic carbon and total soil carbon. Vineyards that have been 

mulched show higher OC and TSC than non-mulched vineyards, 

even after seven years.

Acknowledgements:

• Foundation of Research, Science and Technology

Further information

mgreven@hortresearch.co.nz
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MISCELLANEOUS

VINEFAX INFORMATION SERVICES
Rob Agnew, Victoria Raw 

Background

Vinefax completed its twelfth season of service to the Marlborough 

grape industry in April 2008. Information provided by the Vinefax 

service includes the following:

1. Growers are advised of Botrytis cinerea infection periods on the 

day that they occur

2. Weather statistics compare the present season with the previous 

season. Temperature, growing degree-day and rainfall data are 

summarized on a weekly basis and totals for the current season 

are compared with the long-term average

3. Regular crop growth stage information is interpreted with the 

growing degree day data. Many growers use this information in 

order to gauge how the current season is progressing in relation 

to previous seasons, e.g. is the season early or late and how will 

this affect management decisions on the vineyard?

4. Background information on diseases helps to inform growers 

about disease cycles and what to look for

5. Management advice helps growers minimise disease levels in 

their vineyards

6. Information about research work that is being carried out 

locally on grapes is included. 

Key results from this year

Vinefax began on 11 October 2007 and concluded on 25 April 

2008, with 29 weekly issues being sent out between those dates. 

Nine supplementary issues were sent out during the season on the 

days that Botrytis cinerea infection periods occurred at susceptible 

stages of vine growth. This was in marked contrast to the previous 

season, in which only one supplementary issue was sent. Table 1 

was published in the fi nal Vinefax for the season on 25 April 2008. 

The table gives an indication of the total Botrytis cinerea infection 

pressure throughout the season in comparison with the previous 

three seasons. 

Table 1: Number of Bacchus Botrytis cinerea infection periods recorded 

during the 2004/2005, 2005/2006, 2006/2007 and 2007/2008 

seasons from 1 November to 25 April (23 April 2008).

 2004/2005 2005/2006 2006/2007 2007/2008

Met. Station Location No. Cumulative No. Cumulative No. Cumulative No. Cumulative
  Risk Index  Risk Index  Risk Index  Risk Index

Awatere - Redwood
Pass Rd 4 6.0 8 11.6 2 4.3 10 14.0

Awatere - Delegats
Dashwood - - - - - - 6 8.4

Awatere - Seaview - - 16 25.3 4 6.7 9 12.4

Awatere - Tohu - - 21 31.2 8 12.3 6 8.3

Rarangi 12 18.5 22 35 15 23.0 15 23.5

Blenheim 7 11.9 11 17.9 8 11.1 12 18.2

Brancott 10 15.1 13 18.2 7 9.8 11 16.9

Woodbourne 10 15.1 12 19.1 8 13.1 9 13.7

Matthews Lane 8 11.0 16 29.1 8 13.5 8 11.9

Stoneleigh 9 12.5 10 17.7 6 9.3 8 11.9

Pauls Road 14 22.5 14 25.1 12 18.5 13 20.8

Oyster Bay 10 15.8 10 19.6 9 15.0 10 18.3

Waihopai Bridge SH63  9 15.9 11 17.4 10 17.5 10 20.1

Waihopai Valley  9 14.4 12 19.4 8 13.5 11 18.3

Although this “whole of season” summary indicates the total 

number of infection periods and cumulative risk for the season, 

what is important is the actual timing of specifi c infection periods 

in relation to susceptibility of the grapes to infection. The 2008 

season was progressing well with low levels of botrytis bunch rot 

evident on bunches until late March, by which stage approximately 

fi fty percent of Marlborough’s grape crop had already been 

harvested. Table 2 gives an indication of the number of Botrytis 

cinerea infection periods in the fi ve months from November 2007 

to 28 March 2008 and then the three weeks from 29 March until 

18 April. This three-week period in early April had a number of 

infection events separated by approximately one week, and this was 
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ideal weather for botrytis bunch rot development. It was during 

this period that a great deal of botrytis bunch rot was expressed on 

those grapes that had not been harvested. 

Table 2: Bacchus Botrytis cinerea infection periods and cumulative risk 

index from 1 November 2007 to 28 March 2008 and subsequently 

from 29 March 2008 to 23 April 2008.

 2007/2008 2007/2008
 1 Nov-28 March 29 March- 18 April

Met. Station Location No. Cumulative No. Cumulative
  Risk Index  Risk Index

Awatere - Redwood Pass Rd 3 4.1 5 7.7

Awatere – Delegats Dashwood 2 3.1 4 5.3

Awatere – Seaview 5 6.5 4 5.9

Awatere – Tohu 2 2.8 4 5.5

Rarangi 10 13.6 5 9.9

Blenheim 8 11.7 4 6.5

Brancott 6 9.1 5 7.8

Woodbourne 4 5.9 5 7.8

Matthews Lane 5 7.5 3 4.4

Stoneleigh 5 7.5 3 4.4

Pauls Road 8 10.1 5 10.7

Oyster Bay 6 9.4 4 8.9

Waihopai Bridge SH63  8 12.2 4 7.9

Waihopai Valley  7 10.5 4 7.8

Key funding sources and collaborating companies

Vinefax is a subscriber-based service. The total number of people 

receiving Vinefax in 2007/2008 season was 110. Pernod Ricard 

and Cloudy Bay fund the cost of phone line rentals to the weather 

stations located on their properties. They also contribute to the 

operation and maintenance of the weather stations. Delegats, 

Nobilos, Agersectus and Don Mitchell allow the Vinefax service 

to obtain meteorological data from the privately owned weather 

stations on their properties, for inclusion in the VineWatch 

summary table each week.

Further information

ragnew@hortresearch.co.nz 

MARLBOROUGH METEOROLOGICAL 
SERVICES
Rob Agnew, Victoria Raw 

Objectives

• Provide meteorological information for community use

• Enable access to the Grovetown Park weather station for 

educational groups

• Provide monthly meteorological summaries to local media, 

schools and community groups

• Provide monthly Met Update articles for the Winepress 

publication

• Continue to make meteorological data summaries from the 

Blenheim and Dashwood weather stations available on the 

Marlborough Wine Research Centre website

• Ensure the maintenance and operation of eight HortResearch 

vineyard weather stations

• Maintain a database of all meteorological data from the weather 

stations

• Provide information from the weather stations for research staff 

and clients as required

Key results from this year

The 2007-2008 year has seen the consolidation of the Marlborough 

Wine Research Centre (MWRC) website as a reliable source of 

meteorological data for the Blenheim and Dashwood weather 

stations. Funding from the Marlborough Research Centre Trust 

allows the data to be provided free of charge. The value to the local 

community of having the meteorological data readily available 

on the MWRC website cannot be underestimated. The daily 

and monthly data summaries are accessed on a frequent basis and 

they provide one of the most extensive sources of readily available 

meteorological data for any community in New Zealand.  

 

Rainfall

Monthly rainfall for the past year (July 2007 - June 2008) varied 

markedly from the average. (Figure 1). Eight of the twelve months 

received below average rainfall. Fortunately for pastoral farmers, 

two crucial months in the growing season (October 2007 and 

April 2008) received well above average rainfall. Total rainfall from 

July 2007 until June 2008 was 433 mm, or 82% of the long-term 

average total of 647 mm.
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Figure 2 graphically displays the May temperatures since 1932, 

clearly indicating the rise in average temperature, especially over the 

period 1994-2007. The very low temperature in May 1992 was due 

to the eruption of Mt Pinatubo in the Philippines in June 1991, 

which pushed massive amounts of ash into the upper atmosphere 

cooling global temperatures. There is no such explanation for the 

very low temperature in May 2008, after a series of very warm 

Mays from 1997 to 2007.
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Figure 2. Average May temperatures for Blenheim (1932-2008) with 

running 10-year average and trend lines displayed. 

Dissemination of information from this project included:

• Meteorological Report in Winepress July 2007 – June 2008 Issue 

Nos 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171

• The Vinefax service to subscribing Marlborough grape growers 

completed its twelfth season of operation. Vinefax is completely 

dependent on meteorological data from the Blenheim and 

regional vineyard weather stations

• Monthly meteorological summaries supplied to local media at 

the beginning of each month continued to provide the basis for 

newspaper and radio articles

• Rob Agnew was interviewed on Easy FM a number of times 

during the year regarding the previous month’s weather

• The Nelson Marlborough Institute of Technology fi rst year 

viticulture & oenology class and Westmount primary school 

visited the Grovetown Park weather station.

Key Funding Sources and Collaborating Companies

Marlborough Research Centre Trust, HortResearch, Pernod Ricard 

New Zealand Limited, Cloudy Bay Vineyards

Further information

ragnew@hortresearch.co.nz 

Figure 1. Blenheim’s rainfall for the 2007/2008 growing season 

compared with the long-term average (LTA).

Long-term average temperatures for Blenheim

Table 1 details the long-term average monthly temperatures for 

Blenheim for two distinct time periods. For the period 1932-1980, 

the meteorological records for Blenheim were recorded at the 

former site of the Marlborough Catchment Board in Parker Street. 

With the opening of the Marlborough Research Centre in the 

early 1980s, the Blenheim meteorological station was subsequently 

moved to the Research Centre site in Grove Road. With the 

meteorological station having been at the Research Centre site 

for the 22 years, 1986-2007, it is now possible to compile a 

long-term summary for that period.  A comparison of the long-

term summaries for the two distinct time periods should give an 

indication of whether monthly average temperatures for Blenheim 

over the past 20 years vary from those earlier in the 20th century.

It could be argued that by moving the meteorological station you 

would expect to fi nd one site to be cooler than the other. However, 

if this were the case you would expect any changes in temperature 

to be consistent from month to month throughout the year. The 

data in Table 1 indicate that average monthly temperatures from 

November to April were similar for both time periods being 

compared. However, the average monthly temperatures from May 

to October were considerably warmer over the period 1986-2007.  

The data show that winter temperatures in Blenheim have become 

considerably warmer in the past two decades, whereas summer 

temperatures have undergone little change.

Table 1. Long-term changes in Blenheim’s average monthly air 

temperature (°C).

Long-term
average Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

1932-1980 17.8 17.8 16.2 13.4 10.1 7.4 7.0 8.3 10.5 12.6 14.6 16.7

1986-2007 18.0 17.8 16.0 13.3 11.2 8.6 7.8 8.8 11.0 13.1 14.5 16.6

Change +0.2 - -0.2 -0.1 +1.1 +1.2 +0.8 +0.5 +0.5 +0.5 -0.1 -0.1
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SENSORY EVALUATION OF WINE
Dr Wendy Parr, Lincoln University

Mike Trought; Kerrie Stronge

  

Wine sensory evaluation has continued to be an integral part of 

several research projects based in Marlborough. Specifi c projects 

include (i) sensory evaluation of research wines made from grapes 

that are part of viticultural trials and (ii) Sensory evaluation of 

Sauvignon blanc wines where emphasis is on understanding the 

evaluator (i.e., the wine judge) as well as understanding the wine 

to-be-evaluated. This article will focus on recent key results from 

the latter project. 

Perception and conceptualisation of Sauvignon blanc sensory 

properties: Infl uence of wine expertise

The purpose of this work, done in conjunction with sensory 

scientists at the University of Paris 8 and the University of 

Burgundy, Dijon, France, was to explore how wine professionals 

and wine consumers organise their perceptions and semantic 

knowledge regarding wine. That is, how people think about wine, 

organizing their knowledge and experience of any particular wine 

varietal (Sauvignon blanc in our case). The work is expected to 

have economic (e.g., marketing) and psychological applications 

(e.g., provide knowledge about how best to teach wine evaluation 

to wine students). 

Methods

Sauvignon blanc wine knowledge was investigated as a function of 

wine expertise: wine consumers (N = 16) and wine professionals 

(“experts”: N = 16) took part in the study. Categorisation of 

wine knowledge was studied under two conditions, perceptual 

(experiential; i.e., while actually tasting Sauvignon blanc wines) 

and semantic (memory-based), and involved using 67 descriptors of 

Sauvignon blanc wine (provided by us) to draw a Tree diagram of 

the Marlborough style.

Key Results

The data were coded and analysed at the University of Paris 8 

using specialist software. The fi rst major fi nding was that although 

the wine consumers and wine experts categorised Sauvignon 

blanc wine in similar ways overall, there was signifi cantly more 

variability amongst the consumers than the experts. In other words, 

the wine experts demonstrated a shared concept of the structure 

of Sauvignon blanc wine (i.e., they agreed on the important terms 

for describing the wine’s structure, and their relative order), whilst 

the wine consumers differed greatly amongst themselves in their 

concepts of the wine.

A second interesting fi nding was that wine experts performed 

similarly under memory-based and perceptive (tasting) conditions 

(correlation of +0.90). On the other hand, wine consumers’ 

classifi cations differed across conditions, and were more 

“appropriate” under the actual tasting condition than when they 

had to describe Sauvignon blanc wine from memory. From a 

psychological perspective, this suggests that wine experts have 

developed cognitive structures concerning wine types that allow 

them to classify wine components hierarchically from mental 

images, whereas less-experienced wine consumers lack such 

cognitive developments.

In terms of specifi c descriptions of Sauvignon blanc wine, experts 

made hierarchical classifi cations in very similar ways, with clear 

emphasis on the characters “concentrated”, “complex”, “ripe”, 

“fruity”, “clean”, and “fresh”, and clear rejection of other characters 

such as “banana”. Wine consumers gave importance to several 

of the same descriptors as the experts, but a much wider range 

of descriptors was given importance. A notable aspect of the 

wine consumers’ data was the relative importance given to acid 

(descriptors such as “acid”; “aggressive”) in the perceptive condition 

(i.e., when they were actually tasting) relative to the wine experts’ 

data. 

Sensory characterisation of Sauvignon blanc: Infl uence of 

geographical origin

This work, in collaboration with scientists at the University of 

Burgundy and at Otago University, has been investigating sensory 

characteristics that drive the “distinctiveness” concept often 

applied to Marlborough Sauvignon blanc wines. Two studies were 

conducted throughout 2007-08. The fi rst involved consideration 

of fl avour profi les of Marlborough wines alongside French wines 

from Loire, Sancerre and Saint Bris (100% Sauvignon blanc). 

The second study, conducted very recently at MWRC, involved 

an equal number of NZ, French (central France) and Austrian 

Sauvignon blanc wines being evaluated by Marlborough-based 

wine professionals.

Methods

In each study, participants characterised the wines “blind” by rating 

intensity of key fl avour descriptors important to both aroma and 

fl avour of Sauvignon blanc wine, and to the chemical composition 

of the wines. Participants also sorted the wines into groups, 

the sorting task involving a global or overall assessment of the 

similarities and differences amongst the wines.
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DEMONSTRATE BEST PRACTICES FOR 
ANNUAL CLOVERS ON MARLBOROUGH 
HILL COUNTRY

Objectives

• Continue to identify annual clover establishment responses from 

small plot design into a whole farm environment (est. 2005).

• Continue to demonstrate ‘best practice’ clover establishment, 

management and animal grazing systems, to ensure the processes 

of annual legume seed strike and their agronomic values are 

successful: from autumn - fl owering in spring – to seed set in 

summer.

• Continue to identify a range of annual clovers and measure their 

sustainability under a wide range of farm management systems 

and practices.

• Continue to improve and encourage the agronomic knowledge 

and farmer adoption of annual clovers into whole farm systems, 

especially drought prone Danthonia dominant pastures of the 

Marlborough Hill country.

Brief history of project

Project established 2006 completion 2010. Subterranean clover is 

an annual clover commonly sown in the autumn. Recognised as a 

legume that provides superior productivity and persistence in areas 

where soil moisture is consistently at low points for 4 to 6 months 

of the year. In typical danthonia (D. semiannularis, D. pilosa) type 

hill country pasture production is maintained at around 3500 kg, 

which is generally of low feed value resulting from high dry matter 

content leading into the summer dry periods. In Marlborough the 

relative importance of annual clovers has increased with the loss of 

much of the lucerne and winter forage land to grapes.   

The quality of pasture grown on the steeper hills must therefore be 

Key results

The data from the 2008 study are unavailable as yet. The prior 

study showed that Marlborough wines were distinctive relative to 

Sauvignons from central France. Marlborough wines stood out 

in terms of intensity of fruity (e.g., passionfruit) and fresh green 

notes (e.g., green capsicum), while wines from central France were 

perceived as higher in dried herbaceous notes and minerality (Saint 

Bris wines) and in grassy notes (Loire & Sancerre). Some sub-

regional differentiation was demonstrated for both French and NZ 

wines, and this will be elaborated upon at a later date.

SCIENCE REPORTS
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improved to maintain livestock performance. New cultivars have 

improved seed set and consistently better seedling regeneration and 

herbage yield compared to the older cultivars. 

The late-fl owering, small-leaved and densely branched types have 

been identifi ed as those that best adapt to Marlborough summer 

dry environment. There is an equally urgent need to investigate the 

potential of cultivars and species of annual clover which have been 

developed in Australia over the last 15 years.

Key results from this year

• Allow clover to fl ower in spring (remove stock for a period 3-6 

weeks).

• Allowing clovers to set after fl owering, will re-supply seed for the 

next 3-5 years.

• Controlled autumn grazing reduces grass cover which 

encourages clover plant germination.

• During late summer early autumn, the use of cattle as grazers 

to reduce dry (dead) matter pasture covers provides a better 

balanced dry matter cover, than sheep.

SCIENCE REPORTS

• Re-grazing at ewe lactation helped reduce grass covers and 

encourage early spring clover growth.

• Balance early fl owering cultivars with mid to late fl owering 

cultivars to provide greater spread of legume vegetative matter. 

• Amounts of fi xed nitrogen accumulated in clover shoot biomass 

ranged from 50 to125 kg hectare, and paralleled trends in clover 

production. 

• The impacts on pasture percentage composites were compared 

(weeds, grass, bare soil against clover). After two years results 

show when clover composite percentages are compared there is 

no signifi cance between treatments (direct drilling (DD) v over-

sowing (OS)) on dry north face. Both clover and grass composite 

totals exceed 90% of the composite percentage. Results found on 

the wetter south site show clover values are signifi cantly greater 

(>33%); than the drier north face sites, DD treatments providing 

more grass and fewer weeds.

Publications

Richard Lucas, Senior Lecturer (Agronomy) Lincoln University.  

Annual clovers for summer dry hill pastures. Marlborough 

demonstration and research initiatives. Meat/Wool New Zealand 

(Monitor Farm and FITT).

Key funding source and collaborating companies

Marlborough Research Centre Trust Blenheim. Ravensdown 

Fertiliser Company, Blenheim. CRT Blenheim. PGG Wrightsons, 

Blenheim. Lincoln University Plant Science Post Graduate/ 

Honours. Students. Marlborough Sheep and Cattle Monitor Farm. 

Meat/Wool New Zealand (Monitor Farm and FITT).Paul Kemp, 

David Grigg, Richard Gorman, Doug Avery, Chris Dawkins, Tony 

Turnbull trial property sites

Project team

Richard Hunter RMH & Associates (Marlborough). Richard Lucas 

Lincoln College

Key staff involved

Tony Whatman, Director of Farms. Lincoln University. Richard 

Lucas, Senior Lecturer (Agronomy). Lincoln University. Dr Derek 

Moot, Senior Lecturer in Plant Science. Dr Grant Edwards, Senior 

Lecturer in Plant Ecology. Richard Gorman, Farmer. Seddon. 

David Grigg, Farmer. Blenheim. Chris Dawkins, Farmer. Waihopai 

Valley. Tony Turnbull, Redwood Pass. Paul Kemp SH1 Weld Pass. 

Marlborough Sheep and Cattle Monitor Farm Committee.
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expanding Viticulture industry on the river terraces, and some 

cropping on the better soils. Since 1996 there has been lower than 

average rainfall most years exacerbated by westerly winds leading 

to regular drought and subsequent soil loss particularly from the 

northerly faces.  Farmers in the district (66 properties covering 

100,000ha) are concerned by the continuous soil loss and on 

going erosion resulting in degraded hill sides and loss of soil.  This 

has resulted in considerable de-stocking and resulting economic 

hardship and community decline.  The group was mandated to 

develop this proposal to establish trials and explore solutions to 

advance a way forward. The project was established in 2005 and has 

now completed.

 

Key results for this year

Soils, nutrient values examined at a sample depth of 150 mm; are 

favourable for hill country pastoral faming, this is the rooting zone 

for pasture species. Generally, soils at deeper (500 mm) sample 

depths appeared overly-saturated with magnesium, sodium pH and 

calcium, and are signifi cantly outside the optimal range for hill 

country pastoral activities. 

Erosion is severe in some areas and minor elsewhere due to a 

combination of factors; this includes the amount and intensity 

of precipitation, the texture of soils, the gradient of the slope, 

ground cover, land use and the impact and action of sodium on the 

erodibility of exposed clay soils. Water permeability of these soils is 

low and slow infi ltration may cause ponding then crusting when 

dry (sheet erosion), especially where loess profi les has up-lifted 

and the clay soil exposed. These clay soil conditions inhibit new 

seedling emergence and plant growth. Exposed clay soils were also 

prone to swelling and shrinkage during periods of wetting and 

drying, further breaking down soil structures exposing it to wind 

erosion.

Dry, northerly hill aspects with slopes greater than 15° and pasture 

covers less than 1000 kg DM/ha, are more prone to soil erosion be 

it wind or rain generated and aggravated by set stocking and stock 

camps.

Saline and sodic soils, management options are restricted. You can 

either try to deal with bulk amelioration of the soil by expensive 

chemical means (eg application of gypsum; only possible on fl at, 

high producing sites) or you try to grow plants that tolerate the 

site conditions, the approach adopted at Bonavaree. Here, drought, 

salinity, steep aspect and lack of organic content are the main 

constraints. Tunnel gullied sites will invariably consist of sodic soils 

and therefore benefi t most from the use of halophytic (salt-loving) 

CHANGING ATTITUDES AND 
PRACTICE FOR FARMING DRY LAND IN 
MARLBOROUGH

Objectives

• Build on the limited knowledge of soils in the district, to better 

understand the physical soil properties that constrain land use 

options and create erosion risk, to support and assist farming 

families in the development of more sustainable land use options.

• Improving understanding of present and future climate and 

options that will support the development of long-term 

resilience.

• Understand farmer’s capacity to change, and the barriers to 

adoption of sustainable land management practices in a pastoral 

farming community.  

• To identify, describe, and model pastoral farming “themes” that 

have superior indications of long term resilience in both an 

ecological and economic sense. 

• Develop a partnership approach (farmers, researchers, agencies) 

to evaluate and on-farm trial a range of land management and 

land use options and alternatives that can be evaluated through 

whole farm enterprise and landscape modelling techniques and 

by farmers within current and future farming systems.

• To develop a medium to long term communication strategy 

whereby the “keys to making transitions from the current state 

towards a superior and more sustainable state” are made available 

for uptake in nearby and similar dry east coast regions of New 

Zealand.

Brief history of project

The Starborough Flaxbourne Soil Conservation Group (SFSCG) 

is located in the Awatere/Seddon District of South Marlborough.  

It is predominantly an extensive pastoral farming area, with an 
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plants like saltbush (Atriplex spp.) and blue-bush (Kochia.). Other 

hill sites may be better suited to plants with slightly lower sodium 

tolerance like tagasaste (Chamaecytisus), Dorycnium, wheatgrass 

(Thinopyron), chicory (Cichorium) or plantain (Plantago), and possibly 

some native species.

Plant species solutions, a primary objective of this project was 

to determine how best to rejuvenate badly eroded and depleted 

sunny slopes in an increasingly drought-prone environment. Local 

landowners were highly conscious of the poor impression these 

hill faces presented to the public. Trials with saltbush and tagasaste 

conducted near Seddon in the 1980’s indicated both plants had 

the potential to assist with re-vegetation of the area. The aim was 

to extend this work to larger blocks, then to integrate these into 

successful farm management systems. Shrubby land conservation/

production blocks have been effectively and economically 

integrated with traditional crops like lucerne at Bonavaree. A 

signifi cant challenge remains, in moving proven outputs into the 

general farming arena and gaining wider acceptance for altered 

land management methods. However, ongoing drought may force a 

rethink on this.

Management systems, drier conditions at Bonavaree demanded 

more effi cient water use. This has meant a shift away from ryegrass 

based pastures and summer/autumn brassica crops, because they are 

unreliable and therefore expensive. A change in farming systems 

at Bonavaree has radically improved profi tability despite sheep 

industry returns trending downwards, nationally. Meanwhile, 

grazing pressure has been removed from erosion-prone slopes.

The lucerne area at Bonavaree is now approaching 25% of the total 

farm. The lucerne underpins a high performance lamb fi nishing 

enterprise with growth rates in the top 5% of the national fl ock, as 

measured by Farmax; a farm-planning system aimed at increasing 

profi ts.

As the area of lucerne at Bonavaree has increased, business 

profi tability has improved. Meanwhile, pressure is removed from 

hill slopes as stock favour the high quality feed on fl at/rolling 

areas. Lamb growth rates at Bonavaree are in the top 5% for New 

Zealand. High growth rates enable 80% of lambs to be fi nished 

before the end of December. This takes advantage of spring and 

early summer market premiums, and keeps fi nishing outside of the 

November-March period when pasture quality is at its lowest ebb.

Climate, at Grassmere, average annual rainfall for the current decade 

so far (2001 to 2007), at 481 mm, is likely to be lower than all other 

decadal rainfall averages since 1890. NIWA assembled maps and 

data sets for the South Marlborough area. Information collected 

includes both observed and estimated (‘virtual’) climate data; for 

several South Marlborough locations, maps being created from this 

data. In addition to rainfall data, information includes air and soil 

temperatures, soil water balance, wind and radiation. It is hoped that 

this information will be helpful in placing the current situation into 

the context of the observed climate record over the past century, 

and for estimating the changing risks and opportunities on-farm 

that are likely with future climate variability and change.

Green Ribbon Award - Ministry of Environment, awarded to this 

project for its contribution for high achievement in leadership and 

effectiveness in sustainable land use. Key research areas included 

farming systems, soils, dryland plants, human dimension, landscape 

options and climate. The group also developed sustainable farming 

options for dryland areas. The question being, how do farmers 

adapt to lower rainfall but also improve farm returns. 

SCIENCE REPORTS
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Articles

Richard Hunter. RMH &Associates, Marlborough Research 

Centre P. O. Box 845. Blenheim. New Zealand. From the 

Mountains to the Sea - Soils of the Starborough Flaxbourne District 

Marlborough. Report Starborough Flaxbourne Soil Conservation Group 

March 2008.

Richard Hunter. RMH &Associates, Marlborough Research 

Centre, P. O. Box 845. Blenheim. To understand why soils become 

unstable when clay particles don’t stick together, we need to dig into some 

soil physics and chemistry. New Zealand. Report Starborough Flaxbourne 

Soil Conservation Group April 2008.

Richard Hunter RMH & Associates Marlborough Research 

Centre, P. O. Box 845. Blenheim. New Zealand. A Review to 

Index Marlborough Soils Wairau and Awatere their soil profi le descriptions 

and nutrient especially soils of “Bonavaree”, “Glencairn” and “Atacama”. 

Starborough Flaxbourne Soil Conservation Group. December Report 

Starborough Flaxbourne Soil Conservation Group April 2007.

Field day handouts

Derrick Moot, Lincoln University. Lucerne; grazing for production 

and persistence.

Dave Pearce, New Zealand Wine Company. Seeking the high ground 

before we’re forced to.

Paul Millen, Millen Associates. Natural capital grows resilient farm 

landscapes in Starborough-Flaxbourne.

Alan Porteous, Niwa Wellington. Variability and trends in the climate 

of South Marlborough.

Stu Ford, Agribusiness Group Rangiora. Business and community 

transformation.

Doug, Fraser and Wendy Avery, Bonavaree. Making more from 

less, Bonavaree Farm and overview.

Richard Hunter, RMH Associates Blenheim. Soils; the problems, 

saline and sodic at Bonavaree.

Graeme Ogle, Ogle Consulting Hamilton. Farm systems adapt to 

dry, at Bonavaree.

Barrie Wills, Alexandra. Plant solutions for drought-prone saline soils at 

Bonavaree.

Available: www.marlborough.govt.nz/environment/marlborough 

environment awards

Key funding source and collaborating companies

Marlborough District Council. Ministry Agriculture Fish 

Sustainable Farming Fund. Marlborough Research Centre Trust. 

New Zealand Landcare Trust. Transpower Landcare Trust Grant.

Project team: John Peter Farmer. Seddon, Chairperson. Robbie 

Peter, Cape Campbell Farmer. Doug Avery, Grassmere. Farmer. 

Kevin Loe, Ward. Farmer. Geoff Wiffen, Stirling Brook Seddon. 

Farmer. Mike Watson Tetley Brook. Farmer. Andrew Barker Seddon 

Farmer, District Councillor. 

Key staff involved: Richard Hunter RMH & Associates, Land 

Resource Management. Graeme Ogle Farm Consultant Hamilton. 

Barrie Wills Ecologist. Alexander. Don Ross CEO. NZ Landcare 

Trust. Paul Millen, Landscape. Blenheim. Gavin Kenny, Alan 

Porteous Climate. NIWA. Philip Coburn NZ Landcare Trust. 

Heather Collins Blenheim, Penny Wardle Blenheim.

Acknowledgement. John Peters, 5 November 2007. In his memory, 

this report and project is dedicated to him.
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DROUGHT TOLERANT FORAGE SPECIES
Kochia prostrata a drought tolerant forage species and other annual 

species, its suitability for Marlborough Hill Country pastoral 

environment.

Brief history of project

cv Immigrant (Kochia prostrate) Schrad. Was released in 1984 by 

the US Forest Service Shrub Sciences Laboratory. It was selected 

from PI 314929 introduced from the Stravopol Botanical Gardens, 

USSR, in 1966.

Immigrant was developed as a forage and erosion control plant 

for the rangelands of the Intermountain West (Wyoming). Forage 

Kochia produces succulent branched stems annually.  It has 

proved to have superior performing accession in experimental 

seedling trials, rangeland seedlings and on eroded areas in Utah, 

Nevada Arizona, New Mexico and Wyoming. It has demonstrated 

superiority in longevity and competiveness with annuals. Individual 

plants can live 10 to 15 years and the plant readily re-seeds. It 

develops a fi brous root system with a large deep tap root. It can 

be used for all year-round grazing. It is a perennial semi-evergreen 

sub-shrub growing from 30mm to 100mm in height. 

The fi rst year of this project was to investigate importation 

requirements to introduce this plant species into New Zealand. This 

was completed with signifi cant diffi culties in meeting bio-security 

regulation requirements. 

Year two – is to investigate the establishment using small plot 

practices that will provide and determine optimal productivity, 

composition, quality and persistence, reproductive responses, 

nutrient requirement and economic throughout the year, 2007-

2008.

Year three - from ongoing best selections processes establishments 

into whole farm systems to identify best management practices 

for species response and persistence and measured against animal 

performance throughout the year, 2008-2009.

Objectives

• To fi eld test Kochia prostrata, Biserrula pelecinus, Ornithopus 

compressus, and Trifolium glanduliferum as potential forage crops. 

The associated rhizobia Sinorhizobium medicae, Bradyrhizobium sp., 

and Mesorhizobium sp. strains are also included

• To import into containment Kochia prostrata, Biserrula 

pelecinus, Ornithopus compressus, Trifolium glanduliferum seeds and 

Mesorhizobium sp. strain WSM1497, Sinorhizobium medicae strain 

WSM1115 and Bradyrhizobium sp. strain WSM471 inoculant’s

• Provide additional high value feed source (all-year-round), 

and add value to present shrubby species such as tagasaste 

(Chamaecytisus palmensis) and salt-bush (Atriplex spp.),  both are 

presently being investigated by the Starborough Flaxborough Soil 

Conservation Group.

• Establishment of a forage species that have been identifi ed as 

having greater tolerance to drought; high salt (sodium) and 

eroded clay soils found on the majority of the Hill Country 

properties in Marlborough, than present shrubby forage presently 

being investigated.

• To encourage greater economic response to an otherwise 

depressed Marlborough pastoral environment, through 

demonstration and the use of new pasture species in this 

environment.

• To encourage establishment of and all-year-round shrubby forage 

plant species that will provide and add value to a diffi cult farmed 

environment. Shift present dry matter values for hill country 

from 3000 kg DM/ha to 6500 kg DM/ha 

• Provide an opportunity to establish plant species into non-

productive, diffi cult drought prone and soil eroded Marlborough 

Hill Country sites.

Key results for this year

Plant seed species released to date include: K prostrate, T. 

glanduliferum (both present in NZ) and Ornithopus compressus (cv 

Yelbina and Charano, Santoria) and Biserrula pelecinus cv Canbah.

Inoculum Biserrula pelecinus, virulent strain not released requires 

further containment under quarantine. Planted June 07 small plot 

(6 species sown). Plant establishment response slow, due to winter 

cold conditions and late sowing date. Ornithopus sativus, best score 

(plant populations). Trifolium vesiculosum and Trifolium glanduliferum 

next best. Balance plant population numbers thin. Ornithopus 

compressus (cv Yelbina and Charano, Santoria) and Kochia prostrata 

species complete establishment failure due to aged seed (low 

germination) and winter establishment.

SCIENCE REPORTS
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Due the inability to control strains WSM1497, Sinorhizobium 

medicae strain WSM1115 and Bradyrhizobium sp. strain WSM471 

inoculants have all been discarded as part of the plot trial 

evaluation. Now retained under containment conditions until 

release for destruction.

Documentation Evaluation & Review Report (No. F6001) 

completed ERMA, MAF Bio Security.

FOCUS VINEYARD MARLBOROUGH-
GROWING TECHNOLOGY

Objectives

• To provide a key linkage between growers, researchers and the 

wine industry that will that will enable: 

• To plan and implement a range of extension programmes that 

will increase grower awareness of manageable factors that affect 

their business through the use of established and developing 

technologies through:

• To motivate grape growers to modify their systems to increase 

productivity and profi tability while minimising risk

• To be grower driven, in the development process of technology 

and research initiatives.

Brief history of project

Wide-spread industry support and experience and considerable 

grower and worker participation. Use of media and workshops/

fi eld days has been well focused to provide practical and pragmatic 

information to grower’s management systems. It provides a base 

using results experienced by the scientists. Those experiences also 

need a grower base; growers also have “stories” to tell.

While industry funds do tend to focus on research opportunities 

and it does provide a sound base for scientifi c information. There 

is considerable information available, there is a demand for much 

more – a close inter-action, hands-on, ownership... grower driven 

opportunity.  It is not being fully extended at present.

It is said that growers lack credence, direction and the ability to lead sic, 

in the world of information. It is the growers which provide this ability, if 

business wants to profi t from discoveries it needs to support the discoverer. 

It should be noted that Science, by testing an idea at the onset, refutes bad 

ideas and supports good ones. Technology develops and scales up an idea 

which is useful to someone... For a grower to adopt a local discovery it is 

not the discovery, buts its application in an appropriate environment which 

will produce home-shore profi ts. 

Information gathered provides emphasis and a platform for 

discussion at fi eld-days forums, workshops, and popular article 

linkages. This gives growers the opportunity to best under-stand 

and evaluate management practices and new research fi ndings and 

how best that information fi ts their enterprise.  

Publications

Brenda Pottinger et al ERMA New Zealand Evaluation and 

Review Report, Application Code: NOF06001. Environmental 

Risk Management Authority 2007.

Key Funding sources and collaborating companies

Marlborough Research Centre Trust. Marlborough District Council 

Manager Bio-Security Services

MAF Quarantine Services Christchurch. Environmental Research 

Management Authority (ERMA)

Starborough Flaxbourne Soil Conservation Group. Lincoln 

University. HortResearch Marlborough (Class 2 Quarantine 

facilities). Farmer Discussion Group Seddon-Ward. Sheep and 

Cattle Farm Monitoring Group. Meat and Wool New Zealand. 

Seed Industry – Kiwi Seeds Ltd, Starborough Flaxborough Soil 

Conservation Soil Group, 

Key staff  

Richard Hunter Marlborough Research Centre. Bruce Clark. 

Kiwi Seeds (Marl). Dr Barry Wills Central Environmental Services 

Alexander. Dick Lucas Senior Plant Science Lecturer Lincoln 

University.

Dion Mundy HortResearch. Dr Brenda Pottinger ERMA (Project 

Leader – New Organisms). Donna Campbell, Environmental Rick 

Advisor (New Organisms). Janet Gough (Policy Analysis). Zack 

Bishara (Maori Advisor). Dr Geoff Ridley (Science Manager –New 

Organisms).
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Key results for this year

Five seminars were held, include the following:

Rootstock and truck diseases, Lucie Morton, Viticulturalist. 

Virginia USA.

“How vine density/training decisions should not be based on soil 

type (is that heresy?).”

Lucie has made a number of visits to New Zealand over recent 

years. She has a wealth of knowledge and experience in authorship 

and is editor of a wide range of viticulture scientifi c papers. 

Sponsorship: Pacifi c Rim Oenology Services Ltd, Blenheim. (65 in 

attendance)

Dion Mundy, Scientist. HortResearch Marlborough.  

“The Infl uence of Grapevine trunk health in Marlborough on 

soluble sugars and nitrogen content of berries.” During the 2007 

season Dion investigated the fruit composition of vines with and 

with visual symptoms of grapevine trunk disease in Marlborough. 

These results are part of the work conducted during a pilot one 

year research project based in Marlborough. Dion also briefed the 

audience on the new National grapevine trunk health, three year 

project founded by the MAF Sustainable Farming Fund (SFF). 

Frost protection 

Stu Powell Micro-climate Ltd - frost phenomena November 

and December 2006, doing your home-work. Dr Ian Woodhead 

Lincoln Technology (Lincoln Ventures) – issues in developing water 

sprinkler systems for frost protection.  Mondo Kopu Vineyard 

- using helicopters issues they face. Dr Carmo Vasconcelos 

HortResearch - passive management for frost protection - 

ground covers and the degree effect of long grass, cultivation vs. 

compact soils, chemical burn-out vs. chemical topping, alternative 

rows vs. every row, mowing. Dr Mike Trought HortResearch - 

consequences of frost damage. Sue Blackmore NMIT – degree in 

viticulture. Sponsorship: Nelson Marlborough Institute Technology 

(126 in attendance)

Eucalypt workshop July 2007

Paul Millen Vineyard Timbers Limited Marlborough - Growing 

ground durable hardwood for vineyard posts. Richard Hunter 

RMH & Associates Marlborough Research Centre Blenheim 

- Benefi ts of ground durable hardwood timbers for viticulture 

in Marlborough. Shaf van Ballekom, Proseed New Zealand Ltd. 

Growing ground durable hardwood for vineyard posts, Research 

Programme.

Ian Nicholas and David Bush Ensis Genetics CSIRO Scion 

Group. Australian research projects on species for naturally durable 

posts. Ruth McConnochie Ensis Genetics CSIRO Scion Group. 

Australian research projects on species for naturally durable posts. 

Ian Nicholas Ensis Genetics CSIRO Scion Group. Durable 

eucalypts in New Zealand. (65 in attendance)

Research into the bird problems in vineyards. Dr Valerie Saxton, 

Lincoln University.

Management options. Different bird species eat grapes for differing 

reasons. Why do blackbirds, thrushes and starlings have to eat 

grapes? What are your options to intervene in the ecological 

system?

Measuring damage. You count or sample grapes for many reasons 

– to estimate crop, to monitor ripening, etc. Often you just go and 

count some bunches, or collect some grapes. How accurate do you 

think this ‘random sampling’ is? When measuring for bird damage 

to assess the effectiveness of the falcons it was clear that simply 

looking at some bunches was not going to be accurate enough. 

This method has been developed to answer: 

1. How many samples?

2. Where from?

3. How will the damaged bunches be accurately assessed?

Sampling applications were applied with linkage to a excel 

spreadsheet providing a picture for bird damage assessment.

Falcons for Grapes. A high profi le ecological project that is 

supported by NZ Winegrowers and the Sustainable Farming 

Manager Tohu Wines Waihopai Valley – managing water sprinkler 

system for frost protection, a grower perspective. Anton Rasmussen 

Vineyard Manger Waihopai River Vineyard - managing wind-

mills for frost protection. Owen Dodson Marlborough Helicopters 
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Fund. How can falcons help in vineyards? Development of the 

programme, its success to date. (32 in attendance).

Fertigation

Ron Seligmann Hebrew University of Jerusalem, Israel - The 

Shift to Fertigation is it an effi cient way of applying fertilisers 

incorporated into the irrigation water via the irrigation system.

What is nutrigation

Ron Seligmann Hebrew University of Jerusalem, Israel. 

Nutrigation is the dosing of nutrients into irrigation water. If well 

managed, nutrigation will deliver a precise amount of nutrients at 

the right time, directly to the active root zone to fulfi l the crop’s 

needs. In doing so, growers can improve crop results and reduce 

production costs while promoting water conservation. (47 in 

attendance).

Publications 

All presentations are available, rhunterhortresearch.co.nz

Key funding source and collaborating companies

Marlborough Research Centre Trust. Marlborough Wine Growers. 

Nelson Marlborough Institute of Technology. Lincoln University, 

Canterbury. Netafi m NZ Ltd. Vineyard Timbers Marlborough

Key staff involved

Richard Hunter Marlborough Research Centre. James Jones Grape 

Grower Marlborough. Richard Rose Grape Grower Marlborough. 

Robin Hammond Grape Grower Marlborough
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vin [pron: van] noun; ORIGIN French, literally ‘wine.’

innovation [ine`va sh en] noun; the action or process of
innovating; introducing new methods, ideas or
products; developing something new with a view to
the future; to create original concepts with vision.

ALWAYS VINNOVATING
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M A R L B O RO U G H  R E S E A R C H  C E N T R E  o f  E XC E L L E N C E  T RU ST

Private Bag 1007, Blenheim, New Zealand

Tel: 03 577 2370, Fax : 03 578 0153

E m a i l :  ge ra l d h @ w i n e re s e a rc h . c o . n z

w w w . w i n e r e s e a r c h . o r g . n z
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