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Abstract

Sauvignon Blanc and Sémillare the two white grape cultivars featuringrominently, in varying
percentagesjn both the dry and sweet whitevines of Bordeaux producing complex, ageorthy

wines.

Initially representedby only a handful of producerdncluding La Bri, Fairview and Stellenzithis
categoryK I & 3IANR gy (G2 0S02YS 2yS 2F {2dziK ! FNAOI Q& Y72
local and internaibnal acclaim. Arguably, the rise of white Bordeatite blends in South Africa has

driven the improvement of local white wines across the board.

Despite the acclaim bestowed upon the category, it remains significantly smaller than other white

wine categoies, such as Chardonnay or Sauvignon Blahish areO2 f f SOGA @St & NBFSNNE
g K A (i16ia Speculatedthat part of the lack of popularity relates to Sémillomot being well
understoodamong consumerand lacking the inherent appeal ofiltivarssuch as Sauvignon Blanc

or Merlot, which are typically identifiable and largely consistent in stiflerthermore, producef

attempts at clearly distinguishing their white Bordeastyle blends fromWt 2 2 {ShuvigndnS

Blan@ By means ofvinicdtural and viticultural techniquefiave created wines that may not be

accessible in terms of style and price, limiting their mass appeal; additiptiadlydecision of

producers to designate their winasmder brand or proprietor labels and nameasther than the

blend,may havehada contributing effecto the low profile of the category per se

This research paper serves as a study of the white Bordeigiex blend categoryproviding

information on the vineyard status of bottomponentcultivars while dso exploring the history of

these blends in Bordeaux. Viticultural and vinicultural aspectsdiscussedn order to highlight

variations in both the cellar and vineyardhich havel y Ay Ff dzSy O0S 2y S| OK LINP
their style. As Sauvignon Blammd Sémillon feature in the noble sweet wines of Barsac and
Sauternes, a brief overview dloble Rotinfection withbotrytis cinereaand the resultaneffects are

alsodiscussed.

At present there is no official legislation governing white Bordestyle blends in South Africa
which provide winemakers withthe scope toexcelin their efforts and affords the industry
opportunity to grow both the following of these blengas well aghe overall number of producers.

As the success of a particular wine style, measuneterms of profitability, is ascertained from



market recetivity, a brief overview ofexports for a stipulated period marketability and its

challengesas well as consuen perceptionsare alsoin this research paper.
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1. Introduction

South Africa has received praise for its ability to prodolemded whitewines andin particular,the

{lI dz@A3Iy2y .flyd FYyR {SYAff2y o0f SYyRa NBFTSNNBR (2
blend of Sémillon and Sauvignon Blanc consideredsdperior to either variety used on its own

(Orffer, 1979).

The first of these blends daddack to the 1980s and never caught on, partly as they were initially
unfocused blends of convenience and partly as they lacked sex appeal, even in Francen(Fridjho
2012), where these blended dry white wines may hdnaal their origin in the Graves, Pessac

Leognan, EntrdeuxMers and Bergerac (Robinson, 2006), with those from the Graves proving a

true rival to top white Burgundy (Johnson, 200The lack of sex agal and interest coulde

attributed to the popularity of Chardonnaywhose consumerswere focusedon Burgundy or

Burgundyf 2 2 1 I £ A 1 S éverRahdidulhptudus YaR, fukky, often ovigre tropical flavours

and a plush mouthfeel, the polar oppositedoK | i ¢ KA G S . ZMiEHOn, 2ak2). RSt A IS NA Q

By the 1990sconsumer preferences had changetbeming Chardonnay to be boring and the start

2F GKS WryeliKAyYy3a odzi / KINR2YyylF&Q 0! .-discoveydFSYSy i
other white wire cultivars, such as dry white Bordeaux, Chenin Blanc, Riesling and Griner Veltliner.
¢CKS NRAR&AS 2F {l dw@Aa3dy2y .ftlFyO & | LINBYAdzY 6KAGS
wines were rejectedin favour offruit purity, linearity and liveliness, with a few South African

producers making white Bordeaux their speciality (Fridjhon, 2012).

In these white Bordeauklends,Sauvignon Blanc tends to dominate in its yquitising its freshness
and fruit after a coufe of years in bottleat which time Sémillon comes to the fqorgolstering the
wine by giving it backbone and longevity. Sémillon displag®ad affinity for oak, by virtue ofits
fatness adihg texture and weightin these white Bordeaux blends (Atkin,d.). Sauvignon Blans
typically characterisedy strong aroma and high acidjtgften lacking substance and finish, but
through blending with Sémillonyith the latter offeringfatness texture and mouthfeelthe final

wine ischaracterisedy balanceand length of finish in the mouth (Bulleid, 2005; Robinson, 2006).

In South Africa, Sauvignon Blanc is cultivated from coast to coast, extending from the Garden Route
Ff2y3 GKS Stad O2Fad 61 SNt R 2 adé8eaading fadland®S 2 Sai
regions such as Robertson and the Olifants River (Heyns, 2008). Experimental sitdsedmave
establishedvith much success in Elgin, Cape Agulhas (Elim), Ceres and Philadelphia (E. Heyns, 2008).

Of these experimental sites, no other area in recent years has offered as much potential as the Elim

ward in discovering and reflecting the unique attributes of both the environment and product of the

8



vine. The Elim ward is the most southern and argudimydoolest production area in South Afriga
terms of growing degree days from 1 September to 31 Maashwell as the average temperatures
from 1 August to 31 Marcfdu Plessis, 200&FM, 201&nd Schloms, 2016

The success of South African white Bxadxstyle blends in local and international wine shows has
been widely conveyed by wine commentators and producers ajigedespite this, these blends
remain largelyunknown to the general wineadrinking public. To determine the extent of this, a
voluntary onlinestudywas conductedo gain insight into consumer perceptions of white Bordeaux
style blends and the challenges facing producers in terms of marketability. This survey provides a
snapshot of consumer awareneasd their perceptionsof white Bordauxstyle blends andheir
constituents, the performance of these blends in local wine shows as well as wine pricing and
maturation potential.Furthermore, éta obtained from the South African Wine Industry Information
and Systems (SAWIS) pertaininghe exports of bulk and packaged Sauvignon Blanc, Sémillon and
Sauvignon BlanBémillon blenddrom 2010 to 2016serves to provide insight to their relative
proportions, and in so doing reflect the status of each categé@syindicated by the synthesd

data, Sauvignon Blas®eémillon blends reflect a nominal percentage of bulk and packaged exports

for the stipulated periodelative tosingle varietabulk and package8auvignon Blanexports

2. Bordeauxg an overview

Bordeaux is situated on the west @iaof France and serves as an important port leading to the
Gironde estuarydelineatedby the Dordogne and Garonne riveiihe regioncomprises more than

50 appellations coveringan area that has grown from 114,000 hectares in thal-199Q03 to
124,000 hectares in 2004 (Robinson, 2006).

The Bordeaux region comprises a higher proportion of large estates and produces larger volumes of
highly-priced wine than any other French wine region. Despite this, less thapdieent(5%) of the
regg Yy Q& G2 G tommaN® oD irided. yWhite Bordeauxyresentedas both dry and

sweet wines, hadlecreased in production to little more than t@ercent(10%) in early 2000.

BordeauxisdividedA y 12 GKS Wt STG 0 yoh ewe®shd o tReRG@rahdeing R D NI @
the WNA 3K G  6Emifidnh @ritl Pamiiol,{oi the east side. The vast ED&exMers spans the

middle area between the left and right banks. Superior land closer to Bordeaux and within the Haut

Médoc is home to the famous commes of Margaux, Situlien, Pauillac and -&stéphe, andhe

lesser inland appellations of Listrac and Moulis. Further south along the Gironde,-Pésgaan, a

region havingpeen grantedts own appellation, produces most of the Gray#isest red and whe



wines. The right bank comprises the appellations of Cotes de Castillon, Cote de Fré&imgiost
with its satellite appellations, Pomerol, LalardePomerol, Fronsac, Canon Fronsac, Bourg and
Blaye (Rbinson, 2006§See map)

Bordeaux is characterideby a flat landscapwith vineyards typically at altitudes of a few metres
above sea level. The most famous vineyards of Bordeaux are situatedelbdrained soils, in
particular,the gravel soils of the Médoc and Graves, aattareoussoils in parts oStEmilion and

Ste-Croixdu-Mont.

[ FNBS @2tdzySa 2F . 2NRSIdzZEQa 3INBI GSad 6KAGS sAyS
wines are primarily produced in the appellations of Graves, Pdssagnan, Entr®euxMers, Blaye

and Graves de Vayresjtivsweet wines in descending order of quality from Sauternes, Barsac, Ste
Croixdu-Mont, Loupiac, Cérons, Cadillac, Premiéres Cbtes de Bordeaux, Graves Supérieures, Ste
FoyBordeaux, Bordeaux -Bacaire and Bordeaux Supérieur, or Bordeaux AC (Robins0). &(s

important to remember that white winenaking in Bordeaux hdsen overshadowedtby the global

interest and demand foclaret. HoweveXx . 2 NRS| dzE LINRRdz0OSa az2y$S 27
Sémillondominated blends, most notably those of Chatedau-Brionand La Mission HatBrion

(Robinson, 2006).

Bordeaux has a mild maritime climate@hereby the vineyards are moderated and influenced by
their proximity to the Atlantic Ocean anthis is conveyed inlanthy means othe Gironde estary.

The warming of theswater bodiesby means othe Gulf Stream reduces the occurrence of winter
freeze and spring frost (Robinson, 2006). The mild, damp spring erssudficient water supply for

the growingseasonthough unpredictable weather contons during flowering, especially cold rain

and strong winds, may negatively influence tigpectedcrop through coulureand millerandage.
Coulure is a form of natural yield control whemoon after flowering, small berries fall from the
vine, thus allowng for the full ripening of the remaining bunches. There are several known causes of
coulureg including a carbohydrate imbalance in vine tissue, unfavourable conditions during flowering
¢ cold, wet and cloudy conditions resulting in reduced vine photdsstit capacityg overly fertile

soils, excessive nitrogen fertilisation, vigorous rootstocks and severe pruning (Robinson, 2006).
aAfft SNYyRIF3AST Fftaz2 1y2s6y +Fa WKSy IyR OKAO|ISYQ
unfavourable climatic conditionduring flowering,which results in the simltaneous presence of
small and large berries within the same bunch cluster. The variation in sizéenaitributed to
variations inseed numbers within individual berries, the smaller berries most often beindlesse
Although it has a significant effect on yield it is often welcomed by quality conscious producers

seeking greater concentration of colour, tannins and flavour (Robinson, 208&mmers are

10



typically warm with occasional storms. The forests of thendes located to the south serve to

moderate temperatures and provide protection from the strong Atlaigtiiven winds. Average
YFEAYdzY GSYLISNI Gdz2NB&a 2F uce/ |NB y2i dzyKSENR 27
stress during the ripening ped of August. As with most winproducing regionsaverage annual

rainfall varies from vintage twintage but is typically in the proximity of 923mm per annum

(Bordeaux Climate, 2015).

.2NRSIdzEQa &a6SSi 6AyS | LIISE | GA 2 giBordeaBonkided | (G SR ¢
side of the Garonnewvhere the Ciron River flows into the Garonne. For a large part of its length, the

Ciron Riveiis shadedby the forests of the Landes and as such is cooler than the Garonne, thus
promoting the development of morng mists conducive to the onset bbtrytis fungus. Where

these misty, autumn morningasre followedby warm, dry afternoons, the beneficial form of botrytis
OAYSNBLFSE Wy206fS8 NRGQTE F2N¥a +Fff2gAay3a F2N GKS L
However, where damp conditions follow misty, autumn mornings, the fruit simply rots due to the

development of grey rot.

Of all the grape cultivars planted in Bordeaux, Sémillon accounted for the largest plantings of either
colour in the earlyl970@ but unfortunately is less prominent nowadays, except for sweet wine
production. Sauvignon Blamg plantedas a partner tdSémillon inboth dry and sweet winegbut it

is increasingly often unblended. Other white grape cultivars permiitettrms ofappellaion laws

are Muscadelle, the speciality of Bordeaux and Bergerac, and smaller quantities of Ugni Blanc,

Colombar and Merlot Blanc, these typically presegin white Bordeaux AC (Robinson, 2006).

3. History of Sauvignon Blanc ane8illon

3.1 History ofSauvignon Blanc

Sauvignon Blanc is a popular white wine variety having its origins in France, although its exact
geographic origin ignclear as it could haveriginatedeither from the Loire Valley (central France)

or Bordeaux (southwest France), with oeds indicating that it was first mentioned in the latter half

of the sixteenth century (Goode, 2012).

{Ldz@Ardy2y . tFyO Aa (y2sy (2 LNRRddOS az2yvy$s 27 (K
wines includingSancerre, PouilliFumé, New Zealand and &b Africa (Robinson, 2006). Genetic

research has shown Sauvignon Blanc to be the progeny of Savagnin Blanc (also known as Traminer),

an ancient cultivar from the Jura having proven to be an important progenitor of many cultivars

including Chenin Blanc, kjo, Verdelho and Griner Veltliner (Goode, 20R¥striction fragment

11



length polymorphism (RFLP), a genetic technique undertaken in 1996, indicated that Sauvignon
Blanc and Traminer share 93% of their genetic identity, with more recent research bydibraRd
Regner of the University of Graz, Austria, indicativeg Sauvignon Blanis the progeny of Traminer

and Chenin Blanc (Goode, 201Rurther DNA profiling in 1997 revealed that Sauvignon Blanc and
Cabernet Franwere the parents of Cabernet Sauwmign, this most likely the result of fielcrossing

during the eighteenth century (Robinson, 2006).

{Fdz@A3y2y .t yOQa LI Lz I fidk beihg theltehth mogt@iddylplarte® 2 @S NJ
cultivar in the world at 98,000 hectares (Goode, 20b2govering 110,138 hectares in 2010, making

it the eighth most planted cultivar worldwide (Richards, 201B) France, Sauvignon Blanc plantings
amounted to 4,860 hectares in 1958, almost doubling to 8,500 hectares in 1968 (Goode, 2012)
making it the 18 most planted white grape variety (Robinson, 2000). By 2@®al Frenchplantings

of Sauvignon Blanencluding but not limited to the Loire, Bordeaux, LanguedocRRaodssillonhad

increased to over 20,000 hectargdacing it third behindUgni Blanc andChardonnay (Robinson,
2006).France remains one of the most popular homes to Sauvignon Blanc along with New Zealand,

Chile, South Africa and Moldova (Richards, 2016)

In South Africa, Sauvignon Blamas extensively planteftom the beginning of the Z0century, but

poor plant material resulted in sigrééint uprootings during the 1940 Replantingcommenced in

the 197, and although theseplantings were initially slow, by the 1990s Sauvignon Blanc
accounted for 4.5% of total plantings (HaraaglHugdhes, 1997). In 2002, Sauvignon Blanc accounted

for 6.7% of vineyard area, rising to 9.3% by the end of 28@8edon the South African Wine
Industry Information and Systems (SAWIS) statistics for November 2012, Sauvignon Blanc plantings
in South Africa amunted to 9,471.87 hectaresaking it the third most widely planted cultivafter

Chenin Blanc an@olombar thesebeing widely usedor both wine and brandy production.

New Zealand is largely considered to produce the definitive example of Sauvigman tBls coming

from Marlborough at the northeast tip of South Island, which was first planted in 1973 and is now

GKS O2dzyiNEQa fI NBSal 6AyS NBIA2Yyd bSgs »%SEHElyR |
second only td~rance (Goode, 2012). Sayion Blanc plantings in New Zealamdre pioneeredoy

the brothers Ross and Bill Spendeoss had been exposed to the variety while attending the
University of CaliforniaFresng and in 1969he planted 250 Sauvignon Blanc cuttingstla¢ Te

Kauwhata resarch centre (Goode, 2012). Ross and Bill Spence undertook further plantings in their
Waimauku vineyard in AucklandNE RdzOAy 3 bSg %Sl fFyRQa FTANRG O2YY

under the Matua Valley labeThe Sauvignon Blanc vines initially plantgdthe Spene brothers

12



were severely virusmfected and as such did not produce commercial yields, leading to the
AYLRNIFGAZ2Y 2F ySg Oft 2yt  YI GSNX Fuhdatbrdnayardik S | y A ¢
1970,0 SO2YA Y3 (1y26y IYHBavw!WagmQ oFNRINA 2¥FBA St SOGSRO |
New Zealand plantings (Goode, 201a8)2 y I Yy Q& FANRG { Il dz@A3dy2y . fly
Marlborough in 1975, the first wine produced from these plantings in 1%, along with

Marlborough pioneer David Hohnen of Cape Mentelle in Western Australi@ wet up the Cloudy

Bay winerythey became bearers for the region in international markets claiming three successive
victories for Marlborough Sauvignon Blanc in the Internationalé/ind SpiriCompetition (Goode,

2012).

3.2 History of Sémillon

Sémillon, or Semillon in neflnancophone countries, is a lesser known golden grape cultivar believed
to have originated irsouth-west France, not jusin Bordeaux, butlsothe many surrounding wine
regions such as Bergerac, and is considered to be one of the unsung hdredsite wine

production (Robinson, 2006).

PyiAt GKS yAySiSSydK OSy i dzNwas dompatkhg FolleERéches K A (1 S
and Sauvignon Bhc, and it was only after the devastating effects of phylloxera that Sémillon was
introduced (Ryman, 1992). Sémillon was found to be easy to cultivate, produced higher yields than
Sauvignon Bnc and was less sensitive t@iom (Ryman, 1992jhus promoing further plantings.
hARAdzZYZ 2N YQipafim§aNdseaseraffeRtiBgsthe green parts of the,wisible as a

fine, cobweblike growth around the point openetration, developing into a powdery greyhite

Fdzy 3 f INRBGUIKI KRy OIS { RES QibS NIR SWNE?2 & RIIDEyave 0 SO2 Y S
significant economic implicationas the fruit is unsuitable for wine production (Robinson, 2006).

{ SYAT f 2y @rddudeswiet ines in paticular noble late harvest, spurred further plargting

At the peak of the sweet wine period ihe late 196@, Sémillon plantinggached34,129 hectares,
spurredon by its eag 2 T WIReD { BS @S | rasislnBe/td disease arldng production

lifespan even when ovecropped (Willis, 1994)By 1988 fantings had decreasduay 51% to 17,573

hectares (Ryman, 1992).

The greatest concentration of Sémillanstill foundin Bordeauxwhere it is the most planted white
cultivar, totalling more than 7,10Chectares in 201 (Robinson, 2015)Sémillon waslsothe most
planted cultivar in the Dordogne during 2004 at 4,000 hectabes by 2011, Sémillon plantings had
decreased to 3,768 hectares (Robinson, 2016)EntreDeuxMers, Sémillon had once been the

most widely planted cultivabut is fastbeing repl@edby Sauvignon Blanc (Robinson, 2006).

13



Sémillon is traditionally blended with Sauvignon Blamoducingwhat is referredto as white
Bordeaux, as in the great dry white wines of the Graves and Pessanan, as well as being a key

ingredient in the loag-lived unfortified wines of Sauternes.

Sémillon has had a particularly glorious past in Australia and South Africa (Robinson, 2006).
WPWSYAff2yQa Y2RSNY bSg {RBUNEOR 2009) Akl iy iSik tAef HAntek \Zalley dza G NJ
where unblended Sémillon is responsible for one of the most distinctive and historic wine, styles
exclusive to the New World (Robinson, 200Buring the twentieth century Sémillon was most

famous for a wide range of good quality, low alcohol (typically matold % ABV) and ageorthy dry

white wines from the Hunter Valley in New South Wales, often referred to as Riesling, Chablis and
White Burgundydepending on small variations in style (Robinson, 2009he rest of Australian

particular the Barossa My, where it is the most planted white cultivar, Sémillon is typically
harvested at higher levels of ripeness, matured in oak barrels and allowed to undergo malolactic
fermentation (MLF)producingricher earlierdeveoping wines. In the early 1990Sénilon found

itself apassive partner in commercialg NA @Sy [/ KI NR2yyl & o6f SyRa gARSft @
these being produced most notably, but not exclusivein Australia (Robinson, 2006). Australian

Sémillon has also enjoyed much success as adedstyle blended with Sauvignon Blanc (SSB

blends) as can be found in the Adelaide Hills and Margaret Region The success of Sémillon in

Australia is reflected bg steadygrowth in plantingdrom 2,713 hectares in 1990 to 6,200 hectares

in 2004.

During the nineteenth century, Sémillon was the most planted cultivar in South Adidcaunting

for approximately 93% of total plantings (Robinson, 2006), this in part due to its ease of cultivation
(Robinson, 2007),stresistance to many diseases aability to produce high yields (Vardas, 2009).

Sémillon typically reaches phenolic ripeness at lower sugar levels, typically 89 . NAES | yR |
is able totemper higher alcohol levelsvhereas Sauvignon Blanc is picked at higher levels of ripeness

G2 | @2AR (G@LAOFf WANBSYQ> KSND HikeSlavded (Healtahdd 2 dzNE =
Heald, 1999)As Sémillon typically has a piflaround 3.3, it aids overall acid balance to Sauvignon

Blanc Sémillon blendas well as providing a richer mibfieel (HealdandHeald, 2000). Sémillon was

so common in Cape vineyards thatwas simply referredi 2 | & W2 @ Yy RNHzA &an@ 2 NJ Wg
ddzoaSljdzSyidte NBFSNNBR 2oy Ve obitdlBoSoymallp NikenI®liage WD N2 Sy
(Robinson, 2006). SEA f f 2y Q& AYLERNIF YOS KI a R&vAdcdumtsSieRr a2 & dzC
meagre 1.7% of total red and white plantings in the Cape terms of area under vingSAWIS

statistics, 20%).
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4. Keyflavour compounds of Sauvignon Blanc and Sémillon

Wine aromais a critically important aspect of wine qualitgndaroma components tyical of the

grape cultivarhave an important contributionto cultivar typicity as suchinfluendng production

techniques (Marais, 1994pauvignon Blanc and Sémillon are particularly unique in that they are
extremely reflective ofterroir, where the flavour profile will be typically more tropical and less
herbaceous in warmer vintages or where the canopy is managed in a more open mander, an
O2y@SNESfe&s Y2NB KSNbBI O0S2dza yR @S3aASiGlIGABS Ay )

where the vine displays more vigour and/or a higher crop load (Marais, 2005, Robinson, 2006).

The flavour profile of Sauvignon Blanc wines barattributedto seven main chemical compounds
(Marais, 1994), namelymethoxypyrazines,polyfunctional thiols (mercaptans) (Goode, 2012),

monoterpenes, G-norisoprenoids, esterss@lcohols and galdehydes (Marais, 1994).

In an experiment undertaken by Frank Bertzw(2009) titled WL RSY GAFAOF GA2Y 2F Y !
{1 dz@A3dy2y . flLyO YR wS3IA2ylf S5AFFSNBYOSa9 06Si(6S¢
different aroma compounds wergentified in samples from around the worldjthough many only

in trace amountswhere asynergistic relationship existdgbtween flavour compound§he removal

of certain flavour compounds from a modi#odorisedSauvignon Blanc winand the restoration of

these compounds at their original concentration, where certain flavour compsunere excluded

to highlight their importance, did not rereate the actual wine (Benkwitz, 2012; Goode, 2012).

Methoxypyrazines occur in raw vegetables such as peas, green peppers, potatoes and beetroot
(Murray and Whitfield, 1975)A Y LJ- NJi A y drbadedus Beyefaiive, géoSeberry, asparagus and
capsicum (green pepper) aromas. One methoxypyrazine considered to be of importanee is 2
methoxy-3-isobutylpyrazine (ibMR)with 2-methoxy-3-isopropylpyrazine (ipMP) and-rBethoxy-3-
secbutylpyrazine (sbMP) lieg present at lower concentrations and havimgich lower threshold
values than ibMP (Marais, 1994). IbMP carsbasoriallyperceived at a concentration of 2 ng/litre
(two parts per trillion) in water and white winandat 15 ng/litre in red Bordeaux wes (Alleret al.,

1991; Roujou de Boubé@000) this beingcomparable to one grape berry in 500,06ihnes of
grapes (Alleret al., 1988). Methoxypyrazines are nitrogeonntaining ring substances and are the
secondary products of amino acid catabolism (Muread Whitfield, 1975; Maga, 1989, Marais,
1994).The amino acids valine, glycine améthionine,are considered to be the precsors of ipMP

(Chengetal., 1991).

Methoxypyrazines differ in respect of their aromagere ibMP is associated with green pepilike

aromas and ipMP is typically associated with pea and aspaikguaromas (Allert al., 1988),s0
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the nuances and coptexity of Sauvignon Blanc aroma depewd, amongst other things, the

occurrence of these compounds at levels higher than their threshold values (Marais, 1994).

Methoxypyraanes have been found to be lighensitive and easily degradabl@to other
componeits (Heymann, Nobland Boulton, 1986; Marais, 1994increased light exposure achieved

by a decreased leaf layeand advancement in ripening ressiih a decrease ithe methoxypyrazine
concentration (Versingt al, 1990; Lacegt al, 1991; Allen, 1993Marais, 1994). \Wen compared to
sugar accumulation, ibMP concentration is found to decrease mainly prior to 50% of the final sugar

concentrationbeingaccumulated (Lacest al,, 1991).

Polyfunctional (volatile) thiols, also referred to as mercaptans, argroup of sulphucontaining

compounds bound to a hydrogen atom (the-BHNR dzLJ 0 SAy 3 (KS WadzZ FTKERNEf Q
2012). Thiols are of particular importance as they are extremely odorifebmisg detected at very

low concentrationsand theyimpart blackcurrant, grapefruit, boxwood, passion fruit and granadilla

aromas (Goode 2012). Thiols play an important role in the characteristic amimaasted coffee,

popcorn, grilled meat and beer (Goode, 2012).

Of the thiols found in SauvignonaBt and Sémillon, the three of particular importance are 3
mercaptohexyl acetate (3MHA);Bercaptohexanol (3MH) and-dercapto4-methylpentar2-one
(4MMP) (Goode, 2012).

3MHA is sensorially described as grapefruit zest, passion fruit, herbaceous andobgaving a
perception threshold of 2.5 9ng/litre, and being of particular importance in the fruity aroma of
Marlborough Sauvignon Blanc. During wine maturation, 3MHA is hydrolysed to8h#re a lower
pH allows for accelerated hydrolysis (Goode, 2012).

3MH is the most common volatile thiol in wine (Goode, 20%&8hsoriallydescribed as passion fruit
and grapefruit with a perception threshold of 5 60ng/litre andit is always presenni Sauvignon
Blanc at concentrations ranging from several hundred ng/litre to a few mg/litre. Wines having high

levels of MH tend to have the highest levels of 3MHA (Goode, 2012).

4AMMP, an important compound in the typical cultivar aroma of Sauvignon BMarais, 1994), is
sensoriallydescribed as Boxtree and broom, having a perception threshold of 0.1 ng/litre in water
and 0.8ng/litre in a vinous context armkingfound at up to 40ng/litres in certain Sauvignon Blanc
wines. It hasbeen suggestedhat 4MMP also contributesto the guava aromaypically associated
with some South African Chenin Blanc &@mlombarwines (Du Plesseand Augustyn, 1981; Marais,
1994) and, depending on their concentration and wiremposition they may also presena cat

urine-like aroma (Marais, 1994).
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As opposed to methoxypyrazines that are present in the grapes, mogupre- and post
fermentation andbeing quite stable during bottle maturation, thiols are formed by yeasts during
alcoholic fermentation from precursors preseiit must and are susceptible to oxidation after
bottling (Goode, 2012)lIt was initially identified by Tominaga, Durbourdiand colleagues that an
Scysteine conjugate, -$-(hexanl-ol)-cysteine (Cys3MH), acted as a precursor for 3MH, being
converted bymeans of the action of yeast carbaulphur lyase However, the conversion rate was
extremely low accounting fodess than 10%f the total 3MH levels founds in win&ubileawet al,,
2008).

Another glutathione conjugate -&(hexanl-ol)-glutathione(G3MH) hasbeen proposedis another
thiol precursor (Subileaet al., 2008),and work undertaken by Kobayasht al. (2010) confirmed
that both G3BMH and Cys3MH act as precursors for 3MH in wine, with Cys3hkithga major
contribution. The conversiorate of Cys3MH and G3MH to 3MH by yeast strains VL3 and WaH4.3
found to be fourfold higher than that of G3MH (Kobayasthal., 2010) confirming its importance in

thiol synthesis.

Precursor distribution in the vinkeavesduring developmentwas found to have levels 20 times
higher than thoseof the grape skin and juice, W& the precursor content in the leaves, skin and
juice increased from & 16 weeks priotto flowering, peaking at 16 weeks and then falling rapidly

with further development (Kobayasht al., 2010).

Enzymes, iparticularlipoxygenase (LOX), degrade free fatty acids, mmdugh the oxygenation of
polyunsaturated fatty acidsproduce hydroperoxides, whichre then convertedinto a range of
biologically active compounds referred to as oxylipins (Winefield, 2010). Oxylipins have been
AYLIE AOFGSR Ay LXIyiaQ RSTFSYyOS F3aFAyald KSNDAD2NB
drought) stresseandhormonal signallingaswell as normal development, while also contributing to

the aromas of food, drink and certain perfumes. Green leaf volatiles (GLV), so named because of
their characteristic aroma of fresh cut grass, are bleststudiedgrape vine oxylipins, these being a
collection of Gvolatile aldehydes, esters and alcohols formed from free fatty dwjdsieans othe

action of LOX and hydroperoxide lyase. Gté/believedo be thiol precursors formed rapidly during

grape crushing anthaceration,and ithasbeensuggestedhat damage to grapes and leaves, either
mechanically or by pests or pathogens, would result in increased thiol precursor levels (Winefield,
2009).

Monoterpenes are flavour compounds havitgn carbon atoms in their backbone and include

linalod, nerol, geraniolcitronellol | y Iv?-terbineol, these imparting floral, lime and also grassy
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nuances to wine (Marais, 1994). Terpenes aghergistically presenting floral flavours, but

individually their aromatic impact is typically below threshold ealu

Cinorisoprenoids, formed from carotenoid degradation during ripening, impart floral, lime,
pineapple, honey, toasty, oa&ind tea nuances (Marais, 1994hd together monoterpenes and
norisopreniodsconstitute 18% and 27% of total aroma concentratiogspectively (Marais, 1994).
The norisoprenio& -damascenone, having a fruit and rose aroma, is an important compound in
SauvignonBlant & ¢ St t -loronefitlie llatier ing & violet aroma. It hiasen notedthat

monoterpene andhorisoprenoidconcentrations increase during ripening.

As with thiols, esters are mostly formed during fermentation and are the result of the reaction
between acids and alcohols present in the wittughalso formedin lower concentrations during
wine maturation (Rolsison, 2006; Goode, 2012). Estere typically describeds fruity and floral
aromas contributing largely to thearoma of young wines. During winenaturation, esters are
hydrolysed, where a lower pH accelerasthis hydralysisprocess. Thusquilibriumisreached where

the net formation of esters balances the hydrolysis of them (Robinson, 2006).

In a reconstitutionexperiment to create a deodors Sauvignon Blanc wine, the removal of esters

resulted in a marginal decrease in intensity for most descriptasswell as anotable decrease in

WL aaA2y FTNHZAG a1AyQ FYyR WagSSi asgSlrie LI aarzy -
volatile thiols (Benkwitz, 2009; Goode, 2018nhother surprising result from these reconstitution
experiments was thathe removal of a single compound had a greater effect than the removal of

whole groups of related compounds, the most notable being the removal of three polyfunctional

thiols, 3MH, 3MHA and 4MMP, resulting in a relatively small change in wine arome prdféreas

the removal of 3MH or 4MMP alone resulted in a more significant difference in aroma profile

(Benkwitz, 2009).

Gs-aldehydes andgcalcohols play an important role in the typical grassy, leafy lmartbaceoudike

character of unripe grapes (Mas&il1994). During the crushing of grapes, cell veatisbrokenin the

presence ofoxygen,and high concentrations of hexanal and hexaamd formed(Drawartet al,

1966; Cordonnierand Bayonove, 1981; Aerngnd Humbert, 1993). The elimination of these

compounds in reconstitution experiments resulted in a reduction in tropical fruit characteristics

AyOf dzZRAY 3 WLI aaAzy FNHAG a1AYyQS FyR ¢gKSy (GKS 1S¢
change in the intensity of green pepper or vegetative aasn{Benkwitz, 2009), confirming the
importance of hexanal and hexanol in Sauvignon Blanc, Sémillon and Cabernet Sauvignon aroma

profiles.
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Aldehydes in wine exist largely as bisulphite compoundsirtue oftheir strong affinity with added
sulphur dioxidgMarais, 1994), where binding with sulphur dioxide reduces the aromatic impact of
aldehydes. During primary alcoholitermentation, these aldehydesare reduced to their
corresponding alcohols (Marais, 199#8)ethional, formed through the degradation of ¢hamino

acid methionine, imparts a potato-like aroma and the aldehyde, trasiscis6-nonadienal, a
cucumberlike aromawhich issuggested by Augustyat al. (1982) to play a role in the typical aroma

profile of cultivars such as Sauvignon Blanc and $#mill

5. Terroirand Viticulture

5.1 Definingterroir and its influence on wine

Terroir is a French term used to identify and describe the total natural environment of any
viticultural site (Robinson, 200@hich cannotbe easily modifiedy the producer (Carey, 2001). The
concept ofterroir underlies and defines the Frené&ppellation Controlé€AOC) system (Gladstone
and Smart, 1999; Brintoand York, 2003emphasisinghat winemaking starts in the vineyard and
that the role of winemakeand viticulturist cannobe ignored(Seguin 1986and Careyet al., 2001).
Terroir encompasses homogenous environmental featurssch as the climatic conditions of a
particular site, chemical and physical soil conditioaspectof the vines, slope, attide and the
proximity of the vineyard tdodiesof water, such as lakes and oceans whinfuence the quality

and quantity of fruit produced (Goode, 2008). A specdicoir should thus produce a unique wine

of distinctive, identifiable origin (Conradét al., 2002;Conradie 2012).

According to Falcetti (1994fhe Egyptiangn 3,000BC were aware of the interaction between the
environment and the vineand artificial hills built on the flat NikDelta were divided into five

categories, with sites clsen according to the cultivar toe planted

Natural terroir units (NTU) aredefined as ung 8 ¥ (G KS SI NI KQa ada2NFIF OS OKI
homogereous patterns of topogaphy, climate, geology and fQ{Laville, 1993)reflecting the
unique characteristics of its product, and thus having an agronomic potential. Through various
management techniques and decisions, the complexityeobir results in distinctive wines having

an identifiable origin (Carey, 200Bor plaming purposes, NTU ma@may be of more importance

than soil mapsas they indicate the combined factoaffectingviticultural production as opposed to

sinde influences (Carey, 2001).

In South Africa, wine style is predominantlfjeated by soil and chate, thus initially forming the
oFaira F2N Wl NRQ RSEAYAUlIGAZ2Y O6{F I &Yl yidroirmpT T T
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became more widely accepted, so topography, focusing on aspetudaltand terrain morphology,
were added tothe list of paraneters used inWardQdelimitation (Saayman, 2003; Wooldridge,
2003).In South Africa, soil water availability appears to be the main mechanism whesaioy
exerts its influence on the final product, and in wine production neither end of the spectrum is
conducive to quality wine productigasvariations in water availability result imbalances between

yield and quality (Seguin, 1983; Conradie, 2002; Anon., 2004).

5.2 Interacting omponents determining wine quality and character

5.2.1 Topography The effect of topography on temperature variability is considered to be a
significant factor affecting grape quality (Gladstones, 1992). Topographical effectbemay
either indirect, such as soitlrainage, wind exposure and drainage of cold air, or direct a
more immediatel & aSSy Ay GKS OKIy3aS 2F ANGKRSY OS 27
(Crowe, 1971; Carest al.,2001). Topographical elements having the greatest influence on
climate are altitude, isolation of hills, slope, aspect and proxingityater masses such as

oceans, lakeand/or rivers (Robinson, 2006).

Aspect, altitude andncline affect the mesoclimate(Dumas, Leboand Morlat, 1997; Carey
etal,2001)6 KSNBE +y AYyONBFAS Ay FfGAGdzRS NBad# G4
per 100m increase (dry adiabatic lapse rate). This effect is alleviated by increased radiation,
poor ventilation, warmer soil surfaces atige mixing of cold and warm air (Dumas al.,

1997; Gladstones, 1992; Caretyal., 2001). Highelying vineyards aralso typically cooler

as they benefit from the cooling effect of winds (Bosman, 2007).

Sunlight interception is largely affected by slope aspect and exposure to rain and winds
(Schultz, 1997; Carey al.,2001, Bosman, 2007 At night air is chilled due to direct contact

gAGK GKS S rebuingndapid kedtfoss & to radiation. As cooler air is denser

than warmer air, thdormer flows downwards accumulating in lelying valleys. At the same

time, warm air from abo® the land surface replaces theooler air, anccauses theair over

slopes at moderate elevations to earmer at nigth and in the early morning thaadjacent

valley floors (Robinson, 2006). Valleys are also cooler than surrounding mountain slopes due

to the ovashadowing of vadly floors by mountains ansubsequentlyare characterised by a

shorter daylight periodWhen foundon a hillside slopgthis bandis{ y26y & I WiKS

I 2 yaSiddhe steeper the slope the more pronounced the thermal zone will be. Therma
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zonesare particularly favouredn cooler sites due to theimproved ripening potential and

longer frostfree period (Robinson, 2006).

Isolated hills experience the strongest thermal zgreesexternal source of surfacechilled

air are minimal and caled air can only be replaced ntirely unchilled air from above.
Terrain morphology affects temperature variability and soil water drainage, this largely due
to slope inclination and shape, where a convex landsegreerallyresults in less dagight
temperature variation compared to a concave landscape (Branas, BemanruhlLevadoux,
1946; Careet al.,2001). Concave slopes often allow for the accumulation of soil moisture

and nutrients at the foot of a slope (Schultz, 1997; Ceateyl.,2001).

Slopes thatare exposedo the sun for much of the day are warmest, namely sefatting
slopes in the northern hemisphere and nofficing slopes in the southern hemisphere
(Bosman, 2007). The most important consequences of this are felt at night as thess slop
are able tore-radiate heat and reduce temperature variability, this being beneficial to grape
quality and ripeningReradiation isof particular importanceas the warmth and activity of
the roots are necessary for vine nutrition, growth and fruitibg means ofcytokinin
translocation through the vine (Robinson, 2006). Easterly aspects are advantaagethey

are warmed earliest in the dayhen air and soil temperatures are lowest, which would
otherwise be limiting to vine growth and ripening.dddition to this, easfacing slopes are
also typically the most sheltered from cold, stormy winds (Robinson, 2@Y6jontrast,
westfacing slopes maintain their warmth longer into the night and as such reduce the

temperature \ariability.

Topographyserves to modify general air temperatures around the vine by controlling the
amount of radiant heat from the sun that reaches the graeswell as varying the quantity

of heat reradiated from the ground to the vines and grapes.

Large water massesuchas the ocean, lakes and riversodify the mesoclimate of the
adjacent site due to the absorption and storage of large quantities of heat with relatively
little change in temperaturgdue to the depthat which heat penetrates and the high specific
heat ofwater, compared with rocks or dry soil (Robinson, 20@d)ring the afternoons, cool

air from above the water mass is drawn inland and replaces heated air rising over the land.

At night a reverse convection results in chilled air from the cooler lanédsaidescending
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and rising over the warmer water masBhis alscserves to reduce the incidence of spring
frost and winter freeze in such locations. Whereas the effects of rivers anddafxdargely
confined to their immediate valleys, maritime influensecan extend over considerable

distances inland from the coash the form of sea and land breezes (Robinson, 2006).

5.2.2 Climate Temperatureaffects the vines physiological functioning ard suchis one of the
most important parameters affecting the gravine and wine quality (Coombe, 1987; Carey
et al., 2001). Higher temperatures allow for an increase in physiological functioning, to a
threshold, but allow for higher sugar concentrations. As malic dsidespiredat higher
temperatures, warmer climatesesult in lower malate contents, while tartrates are largely
unaffected. As the potassium content increases under such conditions, wine pH is typically
higher. Day temperatures play a predominant role in anthocyanin synthesis (Klawer
Torres, 1972; Qay et al., 2001) with the optimum temperature for flavour and acid
development, phenol synthesis and physiological ripenaogurring between 20H H ¢ /
(Gladstones]1992; Caret al.,2001). Whereas the potential wine style is largely dependent
on averagemean temperature, quality appears to be related to shiemMm temperature

variability from day to day (Robinson, 2006).

wSt I GAPS KdzY ARAGE AyTFtdzSyoSa GKS @AySQa LXK2I
(Champagnol, 1984; Careyal.,2001). Low relative humidity values and high temperatures
result in high berry pH valugim addition to reduced growtlkigour,and yield per water unit
transpired (Gladstones, 1992; Casmtyal.,2001). In the case of Sémillonatspiration rates
may be up tdour times higher tharthose ofGrenache. This elevated rate of transpiratien
attributed to Sémillon beinganisohydri¢ this indicating that the plant functions both day
and night givingit a more variable leaf water potential, thus keeping its stomap&n and
photosynthetic rates higher over longer periods of time (Sade, GebremedticiMoshelion,
2012). High relativbumidity valuesare typically implicatedh increased disease occurrence.
Strong evaporative demands induce water stress in the vinkictw under extreme
consequences resuln leaf loss and the possible collapse of vine metabolism (Robinson,
2006). A reduction in photosynthesis associatedvith mild stressand thus reduces fruit

quantity and qualiy.

Wind poses aloubleedgedsword inviticulture as it allows for air circulation within the vine

canopy preventing high relative humidity and temperaturashich wouldpromote quality
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wine production. In areas of high soil potential, strong winds are conducive to quality
through the limitaion of vegetative growth (Caregt al., 2001). Strong spring and early
summer winds can, however, impede pollination, damag new growth, developing
bunches and redung fruit set. Windsin excess o8m.s! result in stomatal closure and the
inhibition of photosynthesis (Hamilton, 1989; Carelal., 2001). Wind stress affects vine

health and yieldnainlyby means ofeduced disease incidence and closure of leaf stomata.

Daily alternating land and seas breezes that predominate in sumwign regularity in

coastal regionsare beneficial tophysiologicalfunctioning and wine qualityas dry land
winds at night and in the early morning reduce the risk of fungal diseases soitliuas and
botrytis. Mild, humid afternoon sea breezes serve to reduce \stress and improve

conditions for photosynthesis and ripening (Robinson, 2006).

5.2.3 Geology Geologyencompasses the rocks underlying a particular vineyard(s), surface soails,
variations in slopes on which vineyards grow and water drainage through the vineyard
(Robinson, 2006) the latter alsoof importance to the vine grower as it affects vine growth
and the production of suitable grapes. Geology has direct and indirect effects on wine
character and styleincluding the effects of underlying parent material, chemical and
physical soitharacteristics and variations in topography (Hancock, 1994; @aety 2001).
Parent material contributes téhe physical properties of the soil and subsequently affects
water supply to the vine, where this may hav@raaterinfluence on wine style and quality

in warmer locations.

Soil colour, temperature and chemicgadmposition play a role in the effects of soil on the
growth pattern of the vine, wine character and qualityhe interaction of effective soail
depth, soil water supply and climate should be @ehas a synergistic system witleeper

soils and having litle or no chemical or physical restraintshould promote a weH
distributed root system offering greater buffer capacity against climatic extremes (Van Zyl

andVan Huyssteerl979; Caret al.,2001), thus promoting consistency across vintages.

The main #ect of geology on dbtemperature is related tavater holding capacity, where
water has a high specific calorific capacity requiring a considerable amount of energy to heat

it, and as suchwet soilsremaincooler than dry soils (Robinson, 2006).

A babnced supply of water to the vige roots is necessary to produce higbhality wine

grapes. Vinavater relationsare largely influencedy underlying rocks because of the
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exceptional depth reached by som@e roots (Robinson, 2006). The ideal ground fatev
balanceis characterisedby a high porosity for water storag@eedinga sufficiently low
matrix permeability to prevent rapid drainage and a high maesgneability ensuring good
drainage (Robinson, 2006Permeabilityis definedas a measure of the ease with which
liquid passes through sedimenhatrix permeabilitybeing definedas the passage of water
from one microscopic pore to anothend mass permeabilityas the total possible rate of
liquid flow (Robinson, 2006). Where watend appropriate mineral supply anestricted,
vine growth is restrained in turmresulting in a smaller leaf area, especially the secondary
leaf area on lateral shootghus promoting improved bunch antkaf exposure.This also
contributes to smaller beies, which areless liable to congestion and compressiangdthus

less likely to split and suffer bacterial or fungal spoilage (Robinson, 2006).

The nourishment of the vine is affected by the mineral composition of the rock an@soil,
vines perform last with a slow, but regular supply of potassium ions from the breakdown of
primary potassiurrbearing minerals through the mechanism of weathering. No direct
correlation, however, can be drawn between soil content and wine quality (Robinson, 2006).
Potassim deficiencies are common in cool, humid climatgbere the efficiency of water

use for growth and yield result in dilution in the plant. Potassilgficient vines are typically

more susceptible to drought and vine diseasith the fruit lacking sugacolour and flavour
(Robinson, 2006). Vines planted in hot, arid sites readily accumulate excess potassium in
leaves, stems and fruit, in turn leading to high pH values of the must and resultant wine.
Canopy management serves to ensure more appropriate ggigan levels in the fruitand

benefis wine quality.

Nitrogen supply to the vine should be moderatehere the optimum supply for red wine
production is lower than for white wineas nitrogen deficiency increases berry skin
phenolics and limits the bullup of aroma precursors in white grapes (Robinson, 2006).
Excessive nitrogen supply results in vigorous and leafy growtiurn leading to excessive
shading within the canopy, and hence poor bud fertility and fruit quality (Robinson, 2006;
Bosman, 2007)this being of particular importance in New World viticulture. In grapes, low
levels of nitrogen are causative factors of stuck fermentations and the presence of hydrogen
sulphide and mercaptan derivatives in the resultant wine, this especially commorewhe

grapesare grownin warm, sunny climates (Robinson, 2006).
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Soil colour is determined by the parent material (rock) from which itetgps and the
influence of soiforming factors (Bosman, 200730il colourhas a direct influence on soail
temperature am the air directly above the soil surface, where dark soils absorb and convert
light energy to heat energyparticularly at night and during periods of cloud cover
(Robinson, 2006)his converted light energy serves to promote ripening and is of panticula

importance in marginal viticultural climates.

Soil characteristics cdre associateavith a specific colour, where red soil under high rainfall
conditions implies good drainagéark colours under high rainfall conditions imphoderate
to poor drainageand light coloursassociatedwith excessive drainage, and hence deficient

soil fertility (Bosman, 2007; Archer, 2016, persamhmunication).

Stones and rock on the surface seredmprove water and temperatureelations as a high
proportion of stones throughout the soil profile promote good drainage and extensive root
development. A large proportion of rocks in the soil profdeadvantageous as heat is
absorbed and transmittedlownwards as rock is a better conductor bheat than dry or

loose soils (Robinson, 2006).

¢tKS STFTSOUAGOS RSLIWK 2F az2AiAf RSIOWtNWaey&d GKS
nutrients, asa deeper soil allows for extensive root development and improved buffer
capacity. Thushe vineis able toovercome unfavourable climatic conditions (Bosman, 2007)
effectively. Deep, moist soils rich in nutrients maywever, be disadvantageous as they

may induce excessive rank growth detrimental to fruit development and ripening as
vegetative and reprductive growthis in competition and is of particular importance in

marginal viticultural climates.

6. Distribution of Sauvignon Blanc and Sémillon in South Africa

Overview

Upon commencemenbf this research projecthe South African Wine Industry Informaticand

Systems (SAWIS) data as of 30 November 2012 indita®,471.87 hectaresh@) were planted

with Sauvignon Blanc making it the third most planted white vgrigtter Chenin Blanc and

Colombar, with Sauvignon Blanc accounting ¥8r18% of total wite plantings and®.46% of the

total vineyard arealn comparison, total Sémillon plantings for the same period ad/#r192.45 ha

making it the sixth most planted white variettl2.16% of total white plantings.19% of total white

and red plantings. By 30 November 2015, Sauvignon Blanc plantings had decreased by 2.2% to
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9,262.57 ha, accounting for17.20% of total whiteplantingsand 9.39% of toal red and white
plantings, andSauvignon Blanc still ranking astthird most planted white varietal. Ithe same
period, Sémillon plantings decreasbg 3.4% to 1,151.70d accounting for2.14% of total white
plantings andl.17% of total red and white varietals. The decrease in plantings of Sauvignon Blanc
and Sémilla is marginallylower than the total decrease in white varietal plantings for the same
period, where at 30 November 2015total white varietal plantings decreaseby 2.3% from
55,130.3%ha in November 2012 t®3,848.98ha (excluding Sultana 2015 As of30 November

2015, 9,%62.57 ha were plantedto Sauvignon Blanand 1,51.70 ha planted to Sémillon, thus
ranking third and sixth of total white plantings anfifth and twelfth in terms ofred and white

plantings, respectively.

Uprooting trends

Betweenthe periodfrom 1 December 2011 to 30 November 2012 a total of 335.84 ha of Sauvignon
Blanc were uprootedmaking it the fourth most uprooted white varigtand comprisindl2.74% of

total white uprootings and3.39% of total red and white uprootings, compdrto 24.65 ha of
Sémillon for the same periganaking it the seventh most uprooted vangtcomprising0.93% of

total white uprootings and.61% of total red and white uprootingBor the periodof 1 December
2013 to 30 November 2015 a totaf 514.14 hetares of Sauvignon Blanc and 90.49 hectares of
Sémillon were uprooted, ranking fourth and sevenit terms of white variey uprootings,

respectively.
Planting trends

For the period 1 December 2011 to 30 November 2012 a total of 49.89 ha of Sauvignonvetan
planted making it the sixth most planted white vanietand comprising4.51% of total white
plantings and2.18% of total red and white plantings per hectare with an overall ranking of twelfth
place. In comparison, Sémillon plantings for the samédopgeamounted to a total of 12.01 ha
making it the ninth most planted white variebind comprisingl.09% of total white plantings and
0.53% of total red and white plantings (ha) at an overall ranking of twentieth. For the period 1
December 2012 to 30 Novdrar 2015 a totalof 575.95ha of Sauvignon Blanc and 52.5a of
Sémillon were planted. For the period froB® November 2012 to 30 November 2015, Sauvignon
Blanc plantings increased most significafitym 2012 t02013by 433.3%, followed by alecrease of
55% from 20130 2014 and a 58.7% increase in plantings for the perigd14 to 2015 Sémillon
plantingsincreased by 9.49% (2012 to 2013) and586.(2013 to 2014)ut decreased by 31.7% to
16.67 fafrom 2014 to 2015.
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In summary, inanalysingSAWISlata for the period 1 December 2011 to 30 November 2015, an

alarming trendof uprootings exceeithg plantings is evidentSauvignon Blanc plantings for the

stipulated period amounted t&25.84 hawhile uprootings amounted to 1,116.34hin the case of

Sémillon,uprootings for the stipulated period amounted to 14&, hwhile plantings amounted to

66.23 ha. This trend is in line with a decrease in total white varietal plantings of 1,281.41 hectares
(2.32%) from 55,130.39 hectares in November 2012 to 53,848.98 lkecitaNovember 2015. This

trend is also indicative of the threat tihe growth of the white Bordeaustyle categoryas available

vineyard arealedicated to these cultivars continues to decline

Tablel: Total Sauvignon Blanc Plants from 1 Deember 2000 to 30 November 2015

Source: SAWIS

% of Total White
% of White| Rank la and Red Region with largest total
Vintage | Total ha | plantings | (White) plantings plantings(ha)

2000 | 5436.08 9 4 6 Stellenbosclt 1987.46
2001 | 5758.36 10 4 6 Stellenbosclt 2026.53
2002 | 6449.68 119 3 6.7 Stellenbosclt 2121.36
2003 | 6843.47 12.7 4 6.9 Stellenbosclt 2200.17
2004 | 6944.43 12.84 4 6.93 Stellenboscly 2297.04
2005 | 7661.22 13.87 4 7.54 Stellenbosclt 2508.69
2006 | 8406.35 14.93 3 8.23 Stellenbosch 2597.5
2007 8872.2 15.59 3 8.7 Stellenbosch 2694.96
2008 | 9155.22 15.92 3 9.05 Stellenbosclt 2822.05
2009 9445.6 16.59 3 9.32 Stellenbosclt 2863.43
2010 | 9550.58 16.88 3 9.45 Stellenbosch 2880.38
2011 | 9644.43 17.24 3 9.59 Stellenbosch 2869.88
2012 | 9471.87 17.18 3 9.46 Stellenbosch 2842.91
2013 | 9320.80 17.11 3 9.35 Stellenbosclt 2781.96
2014 | 9224.21 16.98 3 9.30 Stellenbosclt 2720.33
2015 | 9262.57 17.20 3 9.39 Stellenbosclt 2710.29
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Table2: Total Sémillon Plantings from 1 Dember2000 to 30 November 2015

Source: SAWIS

% of Total White
% of White| Rankha and Red Region with largest total
Vintage Total ha | plantings | (White) plantings plantings (ha)

2000 | 1032.79 1.7 7 1.1 Worcesterg 394.710
2001 991.13 1.89 7 1.04 Worcesterg 380.92
2002 983.25 1.81 7 1.02 Worcesterg 381.27
2003 | 998.09 1.85 7 1.01 Worcester¢ 399.20
2004 | 1005.05 1.85 6 1 Worcester¢ 408.63
2005 | 1071.89 1.94 6 1.05 Worcesterg 456.36
2006 1085 1.93 6 1.06 Worcesterg 464.6
2007 | 1129.28 1.98 6 1.11 Worcester¢ 500.01
2008 | 1152.84 2.03 6 1.14 Breedekloof; 366.26
2009 1167.2 2.05 6 1.15 Breedekloofg 370
2010 1182.4 2.09 6 1.23 Breedekloof; 394.88
2011 | 1192.65 2.13 6 1.19 Breedekloofg 406.93
2012 | 1192.45 2.16 6 1.19 Breedekloofg 418.62
2013 | 1194.89 2.19 6 1.20 Breedekloofg 425.23
2014 | 1180.82 2.17 6 1.24 Breedekloofg 429.39
2015 | 1151.70 2.14 6 1.17 Breedekloofig 425.29
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Table3: Total New Plantings of Sauvignon Blanc from 1 Braber2006 to 30 Noember 2015

Source: SAWIS

% of % of Total White
Total White Rank ta and Red Region with largest new
Vintage | ha plantings | (White) plantings plantings (ha)
2006 606 24.04 2 19.83 Worcester- 209.8
2007 | 471.32 2131 2 17.35 Worcester- 150.16
2008 | 269.46| 17.96 2 13.37 Stellenbosclt 101.79
2009 368.2 17.54 3 11.95 Stellenbosclt 87.32
2010 | 214.20 13.01 3 8.62 Robertsong 70.67
2011 | 218.97 16.44 3 9.06 Robertsorg 87.01
2012 49.89 451 6 2.18 Robertsong 12.03
2013 | 266.09 12.99 4 8.54 Stellenbosclt 92.55
2014 | 119.75 8.75 3 5.53 Breedekloot; 40.28
2015 | 190.11 13.97 3 941 Robertsorg 69.62
Table4: Total New Plantings of Sémillon from 1 Bmuber 2006 to 30 Noember2015
Source: SAWIS
% of % of Total White
Total White Rank ha and Red Region with largest new
Vintage | ha plantings | (White) plantings plantings (ha)
2006 43.5 1.73 7 1.42 Worcesterg 28.5
2007 32.86 1.49 7 1.21 Worcesterg 21.53
2008 | 29.33 1.96 9 1.46 Breedekloofg 11.06
2009 42.12 2.0 7 1.36 Breedeklook; 15.45
2010 31.22 1.90 7 1.26 Breedekloofg 20.73
2011 26.53 1.99 6 1.10 Breedekloofg 20.80
2012 12.01 1.09 9 0.53 Breedekloofg 8.42
2013 13.15 1.27 10 0.66 Breedekloofg 5.01
2014 24.40 1.78 7 1.13 Breedekloof; 9.64
2015 16.67 1.22 8 0.83 Breedekloofg 12.11
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Table5: Total Uprootings of Sauvignon Blanc from 1 Beter2006 to 30 Noember2015

Source: SAWIS

% of % of Total White
Total | White Rank ha and Red Region  with  largest
Vintage | ha plantings | (White) plantings uprooting (ha)
2006 173.4 7.37 4 4.57 Stellenbosclt 70.5
2007 | 215.14 9.53 4 5.55 Stellenbosclt 70.92
2008 | 157.05 6.97 4 4.28 Stellenbosclt 56.72
2009 | 171.81 7.26 4 4.66 Stellenbosclt 88.94
2010 | 233.43 8.94 4 6.28 Stellenbosclt 63.81
2011 | 222.08 8.33 4 5.97 Stellenbosclt 78.69
2012 | 335.84 12.74 4 8.39 Stellenbosclt 105.34
2013 | 266.09 12.99 4 8.54 Stellenbosclt 92.55
2014 | 290.43 12.78 4 7.80 Stellenbosclt 74.63
2015 | 223.98 9.55 4 6.07 Robertsorg 74.50

Table6: Total Uprootings of Sémillon from 1 Dember2000 to 30 Noember2012

Source: SAWIS

% of % of Total White
Total | White Rank Ha and Red Region with the largest
Vintage | ha plantings | (White) plantings uprooting (ha)
2006 41.1 1.75 8 1.08 Worcesterg 31.2
2007 | 21.45 0.95 10 0.55 Paarlg 6.28
2008 | 31.24 1.39 8 0.85 Paarlc 12.20
2009 | 37.16 1.57 8 1.00 Breedekloof; 12.68
2010 | 26.83 1.03 9 0.72 Paarlc 11.97
2011 | 25.92 0.97 8 0.70 Worcester¢ 7.19
2012 | 24.62 0.93 7 0.61 Robertsorg 6.78
2013 | 32.89 1.60 7 1.06 Worcester¢ 10.07
2014 | 39.12 1.72 6 1.05 Paarlg 12.54
2015 | 51.37 2.19 7 1.39 Breedekloofg 16.57
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7. Ampelography in Viticulture

Despite having been extensively planted since th& &8ntury, early Sauvignon Blanc plantings

appear to have been susceptible to matigeases (Barr, 1990). Ay Of dzZRAYy 3 WRSF R | NY
also delivered poor yields due toferior plant material.After the ravages of phylloxera had been

overcome, varietal selection became an importanbnsideration aimed at reducing this
susceptibility to diseasand impoving yields Sémillon, ircontrast proved easier to cultivate and

was capable of producing higher yigldsaking it more economically viable for grape farmers.

The performance of Sauvignon Blanc and Sémillon is mainly affecttéak mgacroclimate, site or
meso climate, genetic characteristics, managemegmactices, topography and seilated factors
(Carey.et al, 2008).Phenological stages appear to be more affected by the climate of the season
than the site and can be explained by the mean maximum temperatureindu October and
November, when highiadiation levels contribute to the dateof harvest.Notably, #es receiving

greater radiation during the montprior to harves were harvestedearlier (Caret al., 2008).

The aroma compounds found in Sauvigri®lancand Sémillon maype classifiednto two groups,
namely, those occurring naturally in the grape (monoterpenasprisoprenoids and
methoxypyrazines) and those formed during alcoholic fermentation, nanesters, mercapto
components and higher alcohols (Marais, 2000; Letal., 2010). In Sauvignon Blanc particularly,
the most important component is-ghethoxy-3-isobutylpyrazine ibMP), this being responsible for

the typical grassy, green pepper nuancesiais 1998, 2000).
7.1 Sauvignon Blanc

7.1.1 ldentification, physiology and phenology

Ampelography is the science of identification and descriptionVifs vine species and their
cultivated vine varieties (Robinson, 2006). The principles of ampelogrmghyasedon up to 150

traits for identification (Galet, 1979; Hayasaka, Baldac#l Pocock, 2003; Vardas, 2008)cusing

primarily on the distinctive featuresf the leaves, bunches, grapes and growth pattern of the vine.

Sauvignon Blanc leaves are gglly small to medium, slightly hobbled and usually-foleed. Teeth
are slightlybulgy, broad andblunt, and the petioles are palandrosecoloured (Hands and Hughes,
1997). Bunches are medium to small, compact and conical in shape with narrow shoBlgeches
are further characterisedby a very shortfough bunch stalk (Bosman, 2008). The berries s
shaped and characterised by a thin skin amdlistinctive grassy, herbaceous and sometimes fig

flavour when fully ripe.
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Due to its thin skinSauvignon Blanc is susceptible to basyparticularly if cultivatechifertile soils

as this leads to further bunch compaction. Sauvignon Blanc displays moderate resistance to Downy
Mildew and Oidium. When planted in cold locations, bud infertility Idopose a viticultural

challenge. Due to its small bunches, Sauvignon Blanc is characterised by a low production potential
and as such cabe prunedto semiextended spurs. Sauvignon Blanc is pron@atayedbudding

and, as it buds earlymay be subjecto frost damage. Sauvignon Blanc ripens earlynid-season

(typically midFebruary) ands typically harvestedt 21-Ho s . GAGK | G20GF & GAGNT
9g/l at a yield of & 10tonnes(Bosman, 2008).

7.1.2 Cultivation

Sauvignon Blanc typicalldisplays moderate to strong growth potential and performs best on
medium potentialsoils in cool locations, where its upright growth pattern makes it suitable for
cultivation as a bush vine. Macro and microclimatic variations between vintages and regens
expressedn grape aroma composition and wine quality (Marais, HuatetHaasbroek, 1999) and it
has been observedhat canopy manipulation has an important influence on the quality of both
Sauvignon Blanc and Sémillon. Sauvignon Blanc performsvhest planted on mid to high south
facing slopeswhere the flavour profile maye manipulatedby means ofcanopy management
practices. Of all cultivars, Sauvignon Blanc prefers the coolest ripening conditions, where low day
and night temperatures allow fahe emphasis of a typical flavour profilglimatic conditions, and in
particular the temperature during the green stage of berry growth, have a significant influence on
the sensory profile of Sauvignon Blanc (Cagtwl., 2008), where the characteristigrassy, green
pepper aromas related to -thethoxy-3-isobutyalpyrazine (iklP) are typically more intense for
seasons and/or sites with lower pr&raison temperatures at comparably low total soluble solids
values (Carewgt al.,2008).IbMP is considered thenost important methoxypyrazines it occurs in
higher concentrations than the otheras well as having a low threshold value, namely 1ng/L in
white wine (Alleret al., 1988; Marais, Minnaaand October,2004). An experiment undertaken by
Carey and Arddr et al. (2008) on the interaction of Sauvignon Blanc with its environment indicated
that the minimum temperature during the month prido harvest and diurnal range had a notable
effect on wine pH. Low night temperatureslative towarm daytime temperatures are necessary to
ensure lower pH values and higher natural acidity. It Isn suggestedhat the alcohol content,
volatile acidity ad total titratable acidity ardargely related to climate. The specific gravitywohe
indicaes the ratio of the mass and density of a substance to a reference substance, namely, water at
ne/ Ay GKS OlcanStangiven Yolued@Wikpedia, ZDNThe specific density of wine
appears to be related to the vineyd&dposition in thdandscapewhere the lowest specific gravity

can be associated with sandy soils and an influx of moist sea air in the afternoon€Calre008).

32



7.2 Sémillon

7.2.1 ldentification, physiology and phenology

Sémillonleavesare typically mediunsized, 3o 5 lobed with shallow sinuses and medium open U
shaped petiole sinuses (Orffet al.,1979). The leaves are also typically light, brigieten in colour
andslighty webbed underneath.

Sémillon typically produces mediusized, conical and compact bureshwhose berries are typically
mediumssized, round to sligh oval with thin, soft skin and light bloom, yielding much juice with

herbaceous, grassy flavour at maturity (Orfé¢ral.,1979).

Sémillon ripens early miseason, typically after CheninaBt (Teubes, 2006; Vardas, 2009) at an

optimal, average sugar content of 20006 . F YR al (A & XI7@iehéldhin skiDA RA G &
increases susceptibility to fungal diseases such as oidium/powdery mildew, downy mildew and
botrytis rot, and is famousof producing the great wines of Sauternes and Barsaaiticular,

I KIGStkdz RQ, ljdzZSY® { SYAf f 2 ygadiculardiabe Rat)imeapshitifeltirés G 2 0 2
AY Ylye 2F (GKS $2NIRQA&A 3INBIG &a6SS( edsasynbend { dza C

planted on high potential soils.

Distinguishing characteristics include its eragbwth, copper coloured growth tip, markedly
reddishbrown canes in winter andudburst observableon practically only spurs (Orffet al.,

1979).

7.2.2 Cultivaion

Sémillon is easy to cultivate, displays strong vigour and is best suited to mediightpotential,

deep, alluvial soils. It responds best when cultivated in cooler regions and is netropged as
over-cropping can lead to bland, neutral winé$ahdsandHughes, 1997). It initially tends to display
straggly, erect growthoften resulting in narrower plant spacing, and in early development is very
susceptible tavind. Due to itsvertical growth pattern, it is well suited to cultivation as a bush vine.
Sémillon displays good resistance to anthracnose and moderate resistance to Oidium and Downy
Mildew. Furthermore, Sémillon displays good affinity with rootstock cultivars Richter 99 and
Richter 110, thesbeing hybrids oVitisrupestisand V. Berlandieri However, weak affinity has been

observed with clones of 1014 Mgt, 143B and 3306 (Orffest al.,1979).

Sémillon is typically spyruned to 2¢ 3 buds and is capable of producing satisfactory yialda

greater age (Orffeet al.,1979).
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8. Viticulture

8.1 Influence of canopy management, row directi@md harvesting

Methoxypyrazines are sensitive to ligand as such canopy manipulation contributes significantly to

the style and quality of Sauvignon Blanc and Sémillon produced. In general, grapes grown in cooler
locations, such as Durbanville, Cape Point or Elim, will benefit from greater sunlight exposure
whereas those from warmer locations, such as Stellenbosch or Franschhoek, will benefit from more
shade. It can thube saidthat two dominant styles exist, namely the more vegetal (asparagus, green
LISLILISNE ySGitS ydzZ yOSao AWGE22 f Y208 Yik NESIOA Girité t 84 |1
(Marais, 2005).

IbMP concentrations are typically higher in shaded grapes, whethasmonoterpenes and
norisoprenoids responsible for fruity, floral aromas are higher inexposed grapes. Furthermore,

the conceftrations of total monoterpenes (sum of individually determined monoterpenes) increase
AAIAYATAOIyGte 0Si6SSy OSNIAaA2Yy O LILINREwkerdasi St & mc
methoxypyrazine concentrations decrease between véraison and harveataid 2005).The
concentration of total bound aroma compounds (typically glucosides) indicsitailar trends
However, in certain instances the total monoterpene and total bound aroma concentrations peak
about a week before ripeness and then subsequently decrease (Marais, 1983; Marais, 2005; Coetzee
and Du Toit, 2015; Van Wyngaard, 2013), thus illustrating the nmapce of harvesting at full
phenolic ripenessThe influence of canopy density andcroclimateplay an important role in wine

style, thus often necessitating summer pruning and defoliatistlequate sunlight light penetration

in the bunch zone during thgrowing seasotas an impacbn grape and wine quality (Smaet al.,

1982; Zeeman, 1983; Smaat al, 1985b; Reynoldst al., 1986; Smart, 1987; Smaet al., 1988;
Bledsoeet al., 1988; Archerand Strauss, 1989; Reynoldsd Wardle, 1989; Reynolds, 198Rojas
Laraand Morrison, 1989; Archeand Hunter, 2010b), allows for the control of diseases, such as Rot
(Gubleret al.,1987; Englisket al., 1989; Zoeckleiet al., 1992), as well as promoting the fertility of
GKS F2ff26Ay3 3 NRwel K804 AthéiaAd/BOukes, d 98B Lhampadnal,S1984;
Archerand Swanepoel, 1988).

Lateral shoots during the growing season have a positive impact on lyeldrtue ofimproved
photosynthetic capacity, but may adversely affect wine quality in instantesmpaction. Provided
that the shoots havdeen correctly positionedo as to keep bunch clusters apart (Perold, 1933) and
carbohydrate translocations in an upwards direction (Kobleind Perret, 1971), lateral shoots

obtained by shoot growth tip removahould notbe removedArcher,2011).
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The purpose of row orientation is to ensure the exposure of maximum leaf surface to direct sunlight
S0 as to ensure optimal photosynthetic capacity and maximum grapevine performance in respect of
yield, grape compason and wine quality (Archer, 2010). The row width has a significant influence
on sunlight interception, thus significantly impactiogthe yield per hectare, as well as determining

the number of rows per hectare. Rows should be as narrow as practicadible with a view to
balancing vine vigour and soil potentiabon higher potential soils a wider-itow spacingand on

lower potential soils a narrow #ow spacings required(Archer, 2010). Vines planted to a north
south orientation have more des exposed to direct sunlights opposed to an eastest

orientation.

Defoliation is of particular importance in Sauvignon Blanc and Sémdent allows for the
management of iMP levels and improved disease control. It is important that defoliatien
undertakenonly if necessary and at an early stage i.e. fruit set, so as to produce grapes with a higher
soluble solid content, smaller size berry and bunch, sind lower itMP levels (Roujou de Boubee,
2003).In an experiment undertaken by Huntet al (2004) observing the effects of preéraison
canopy manipulation on Sauvignon Blanc grape composition, it was observed that defoliation tended
to increase the titratable acid content and decrease pH of the must, with additional defoliation at
pea sizeresulting in an increased free amino nitrogen (FAN) content of the must and subsequent
KA 3IKSNJ C! b YrarthérrhofeAagddiionalledhin@ng at pea size stimulates the occurrence

of glucose and fructose, thus indicating enhanced leaf photosyiatifenctioning and sucrose
translocation from the leaves (Hunteand Ruffner, 2001) as well as reduced malic acid
concentration in the berry and subsequent higher tartaric acid:malic acid ratio (Hurdéschenk,
Maraisand Fouché, 2004)A lower pH obsrved with defoliation may also be ascribed to reduced
potassium translocation from the leaves to berries, thus limiting potassium tartrate formation.
Where basal leavesre removed before flowering, up to 6/0% of the leaf area, lower
methoxypyrazines rad higher monoterpene concentrations are found in the mustowing for
NBRdAZOSR WKSNDI 0S2dzaQ OKF NI OGSNI FyR &adNRy3aSNI T NI
Volschenk, Maraiand Fouché 2004). The iMP concentration has been observed to irese from

fruit set to 23 weeks before migvéraison where the methoxypyrazine character of ripe grajges
attributed to the climatic conditions that prevail early in the grogiseason, leading to initial NP
concentration prevéraison Bearing this in fimd, all defoliation actions shoulde basedon the
prevailing climate and undertaken twickiringthe seasoninitially just after set in the bottom third

of the canopy and the second defoliation at pea size in the bottomthirals of the @anopy (Archer,
2011). Higher WP levelsare observedn vigorous vines that continue growing late in theason

thus corfirming that the synthesis of MP is proportional to the vegetative growth of the vine.
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The mechanical thinning of leavesswidely practisedn New Zealand and Australiand to a lesser
extent in South Africa, where increased labour costs and erratic labour supply may lead to greater
mechanisation in the future. Furthermore, minor modifications to mechanical grape harvesters will
negate the needd purchase specialised machinery for the purpose of defoliation. In an experiment
undertaken by Sue Neadt al. (2011) observing the yield and fruit composition responses of
Sauvignon Blanc to mechanical thinningwis observedhat thinning after fruitset resulted in

lower bunch weights, smaller berries and open structured bunches. A smaller berry size is
considered favourable for quality wine purposes as it allows for greater flavour concentration in
must and wine. The smaller berry size is believetdattributableto a cessation in berry growth
immediately following thinning. Furthermore, is was also observed that where mechanical thinning
took place shortly after fruiset, there was no discernible effect on soluble solids (Balling), pH and
titratable acidity. This therefore, serves to illustrate that mechanical thinning may pose a solution
for the management of denser vine canopies and methoxypyrazine wine levels, @alyi¢alcooler

climates and on higher potential sites.

Tipping and toppingre undertakerso as to reduce the vegetative growith favour offruit set and
fruit development. In warmer regions, an initial tipping before the onset of flowering will allow fo
best yield resultsfollowed by a second tipping at the start wéraison this being favourable to
grape quality and composition (Archand Hunter, 2010b). These benefits may be ascribed to the
reversal of translocation of photosynthetic products frahe growth tip to the shoot base and

developing bunches.

The aroma composition of wine grapes is affected by water sthegh directly and indirectly. The
direct primary effect is reduced growth vigour, wherthis, in turn, results in increased bunch
exposure to direct sunlight and subsequently a change in the grassy/fruity aroma balance. The
synthesis and translocation of sucrose within the vine is also directly affected by water siiness

water stress may subsequently result in a reduced avathaluifimetabolites, such as tartaric acid,

and consequently musts and wines with higher values (Goodwin, 2002; Hunter, personal
communication, 2003). Excessive water stress is also believed to inhibit flavour development
processes occurring later the growing season angroduce concentrated, but dull, lessomplex

and simple wines witttttle fruit expressionLaksoand Pool, 2000). Berry and wine aroma may be
indirectly affected due to changes in the balance between reproductive and vegetative growth
(Ana., 2004). Vine water supply should be m@strictive during the early season so as to fill the
trellis with active leaves as early as possible, but not induce excessively large berries. Moderate

water stress during phase | of berry growth has been oleskte result in decreased cell division
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and enlargement, thus resulting in smaller berrkich could be beneficial for Sauvignon Blanc and
Sémillon aroma and overall quality (Smart, 1974). As flavour development is sensitive to water
stress, adroughtresistantrootstock such as Richter 110, Richter 99 or Ruggeri, $#0uld be

graftedto the scion.

Exposure towind, particularly cool ocean breezes, plays an important role in wine aroma
composition as it allows for increased ledlustering and smallerleaves, in turn contributing to
increased sunlight penetratioof the canopy (CareyArcher, Barbeaand Saayman, 2008). Improved
sunlight penetration further facilitates increased initiation of inflorescenpemordia and
translocation of carbohydratesotthe bunch zongresulting in improved bunch composition and
nutrition. Exposure to windin excess o#m/s” resulted in stomatal closure which may further

serve to limit water deficits (Caregrcher, Barbeaand Saayman2008).

Heavy textured soils (clay >25%) characterised by a high clay content in the subsiod typigally
associatedvith reduced vegetative growth for certain clonesie to reduced root growth caused by
compaction (CareyArcher, Barbeauand Saayman,2008). Furthermore, soils derived from
sandstone would be expected to have a reduced ability to ripeih and the resultant wines would
have a potentially lower wine pH, specific gravity and exirdae to lower expected potassium
levels. Grapes from vineyasl on shalederived soils would be expected to ripen fully, and the

resultant wines have a fuller mouthfeel.

8.2 Clones

Clones, in a viticultural context, reféo a single vine or population of vines, obtained through
vegetative propagation from buds odzi G Ay 3a FNBY | &aAy3tsS WY2adKSNI
clonal selection (Robinson, 2006). Clones are selected according to specific attributes and
characteristics, such as yield, flavour profile and ripening, and are individually identifiable by name
and/or number. Clonal selection seeks to improve a specific vine cultivar through the selection of a
single, superior plantfollowed by propagation of cuttings from this specific vine. This process is
necessarily tedioysrequiring considerable resourceand investment, and also involves virus
elimination, typicallyby means ofheat treatment (Robinson, 2006Archer, 2016, personal

communication), so as to ensure superior plant material for cultivation.

There are at least thirteen Sauvignon Blanc aneastl six Sémillon clones available in South Africa
(Vititec, 2010), whereclonal selection of either Sauvignon Blanc ®millon isbased largely on

flavour profile, bunch size and yield.
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Table7: Sauvignon Blanc and Sémillafones available in South Africa

Source: Vititec (2010)

| Cultivar | Clone | Year Wine data General Information
L Local
Comment F Foreign
Sauvignon Blanic 3B 1995 Grassy/asparagus
SB T7A 1982 Grassy/green pepper L Good quality, balanced clone
7N Produces good quality wine
9K 1975 Grassy/asparagus L Good quality, balanced clone producing quality wine
10L 1973 Grassy/tropical L Balanced clone
11H 1982 Grassy/asparagus L Good, balanced clone
11M Good quality wine Very aromatic wine
110
11R
108B 1992 Grassy/fig F Produces aromatic wines sometimes lacking finesse
108C Improver clone' that must be cultivated with other clones
159C 1981 Grassy aromatics L Good wine quality, strong grassy/fig characteristics
Strong fig aroma and flavoyr F Improver clone', must be cultivated with other clones
(Weltevrede)
161A 1992 |Fig/grassy L Good quality wine
161B Typical F Good production ability, very aromatic wines
242B 1981 |Grassy aromatics L
Strong fig flavour Yields should be controlled for high quality wine productig
(Weltrevrede) F Average production, aromatic wines with good balance
Similar to clone 316
316C 1981 |Grassy/asparagus L Good, balanced clone producing good quality wine
316D Strong fig flavour
316G (Weltevrede) F Average production, aromatic wines with good balance
316H Very typical of cultivar, most cultivated clone in France
317A 1981 |Grassy/green fig. Very typichl L
317D Strong fig flavour Good, balanced clone producing good quality wine
317E (Weltevrede) F Quality clone cultivated in France
Average production, smaller bunches
376 2007 Produces wine with well balanced aromatics and flavou
905 2007 Fuller style wines with good balance, intense flavour and ar|
Smaller bunches and berries
Smillon 1D 1983 Strong grass/green fig L Good, balanced clone producing good quality wines
GD 1E F Best clone for grassy characteristics
9A 1994 Strong grass/green fig
14A 1984 Grassy L Good, balanced clone
14C F Strongest resistance against rot (New Zealand)
315A 198 Grassy L Good, balanced clone
315C F Average production, wine is typical of cultivar
Most cultivated clone in France
173 20074 Produces wine typical of cultivar with good balance
121 1974 Strong grass/green fig L Good, balanced clone

Note: the letter denoted next to the clone number does reflect an entirely different clone, but
rather servesas means whereby the nursery or grower may trace the planenmltto the original
LX Fy i WY 2 (i wildiias sGbjettSaNdat treatment in order to ensure a virus free status
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(Archer, 2016)This process thus ensures all plant material derived from the mother material is virus

free.

8.3 Harvesting
Once thegrapeshave ripened adequately, bunches must be removed from the vine, dithereans
of manual haneharvestingor alternatively by mechanical means, namely machine/mechanical

harvesting.

Machine harvestinghas proven advantageous in respect of harvesurdtion, convenience and
dependence on the availability of labour and economic factors. It cannot, howleegnoredthat

such machines require a large initial capital outlay.

The influence of mechanical harvesting on wine quality has been widely dkbatth the vast
majority of scientific studies indicating that sophisticated mechanical harvesting has no negative
effects on wine quality (Robinson, 2006); it may hageeaterinfluence on wine style, though. In an
experiment undertaken in Marlboroughew Zealand, observing the effect of harvesting method on
thiol levels, machindnarvested wines had up to 10 times as many thiols compared to wines made
from handharvested grapes. Where harvested grapes haugettransportedover longer distances,

the risk of oxidation may be mitigated through the addition of sulphur dioxme well as the
harvesting of grapes at night under cool conditions so as to limit enzymatic oxidation. The action of
mechanical harvesting causes varying percentages of brokeied®aesulting in a period of skin
contact while awaiting processing at the cellar. Where gangot taken excessive skin contact can
lead to high levels of phenolics in the juice and resultant waggd higher bentonite dosage
requirements dueto a higher concentration of proteins in the juice/wine as well as organoleptic
influences, such as bitternesshis isof particular importance where a higher proportion of leaves
FYyR LISGA2fSas O2ft SOGAQYSte NBEFSNNE® upldh the a WYl
mechanically harvested grapes. As agrbgdnost winemakers interviewed, a degree of skin contact

is favourable in the production of Sauvignon Blanc and Sémillon. Mechanical hariestisp
limited by vineyard terrain, row spacing, cordomright and vineyard training system (Ahmedullah,

1996; Kliewer, 1980; Archer, personal communication, 2016).

Manual harvesting is an ancient and widely practised technique whereby the bunch stalk (peduncle)
is cut and separated from the vine and collectedai suitable vessel. This method of harvesting
enables selective harvesting of individual vines within a vineyard bémdording to thelevel of
ripenessand/or the presence of rot. Due to biological processes within the grape, grapes ripen at

variable ates and as such selective harvesting of optimally ripe grapes serves to promote wine
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infected by noble trytis rot are handharvested over several pickings anseasonand this is

referred to adries.

No matter which method of harvest is employed, it istlié utmost importance that grapeare
harvestedunder cool conditionsas this will yieldhigh-quality wines that display varietal typicity
(Marais, 2005)and also that the grapesbe transported to the winery and processed as soon as

possible.

9. Botrytis cinerea and Noble Rot

Botrytis cinereds the causative fungus in botrytis bunch rot, which mayelker the benevolent

form, Noble Rot, or the malevolefdrm, Grey Rot (Robinson, 2006).

The occurrence and development of Noble Rot is a rapid phenomenon that affects ripe, whole and
healthy grapes at maturity under favourable climatic conditions, namely short, moist perietls (3
days) enabling the germinatioof conidia, followed by longer dry periods {1P days) so as to
enable the concentration and chemical transfiguration of grape compounds (Hendrikse, 2008).
During the developrental stage of Noble Rot, thgrovision of humidity, in the form of drizzle o

dew, is essential. Favourable conditions during the infection phase include an average temperature
of 15-Hpe/ YR NBft I (A JS - wuziDharadhikari,2807) | Wiheré Mot aadidryy p
conditions prevail after the initial infection, the develment of Noble Rot will be limitednaking

0KS FTNHAG &a4dza0SLIiAo0ES G2 aSO2yRIENE AyFSOGAZ2ya:s
may result in the berries swelling and burstimgsulting in the occurrence of the malevolent Grey
Rot, which speads rapidly throughout the berry skicausing its degradation and the development

of off-flavours. (Robinson, 2006; Vardas, 2009).

Botrytis cinereais able tomanifest on whole, healthy grapes through the development of a
germinative tube, or mycelium, which penetrates the stomata. As the skin remains intact in the case

2F b2otS w2dz I @QAradadf OKINFIOGSNRAAGAO A& QiKS St
(Joubertand Archer, 2001). Fungal enzymes are responsible for tissue degradation and the change

in grape skin colour from yellow to brown. Filaments produced by the fungus result in the
development of tiny brown spots on the berry surfate@m which pores are produced and then
disseminated (Anon., 2011). These filaments also further serve to make the skin impenetrable to

other harmful microorganisms. The loss of moisture from the berry, eitgameans otvaporation

or the action of the yeast, causé®e berry to shrivel and subsequently concentrate sugars. Primary
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infections typically occur around flowering, remaining latent between berry set and véraison. This
latent period maycontribute to green grapes having the ability to form a cork layer betbe
affected cell wall area so as to prevent further pathogen penetration (JoaoerArcher, 2001). The
production of resveratrol also has a significant influence on varietal resistanbetrytis cinerea
where cultivars able to produce significantamiities of resveratrol over a shorter period display

greater resistance (Joubeshd Archer, 2001).

Noble Rot affects many cultivars, including Sauvignon Blanc, Sémillon, Muscadelle, Chenin Blanc,
Riesling and Harslevelu, to mention a few. Clonal facteuch as berry size and the compactness of

the bunch, may also serve to promote the occurrence of rot.

9.1 Changes in Grape Composition caused by Botrytis
The changes in grape composition brought about due to the infectidootitis cinereadepend
primarily on the nature and degree of rot present (Dharmadhikari, 2007). The most significant

changes are those of the sugars and acids present in the grapes (Janb&rcher, 2001).

1. During the developmental stages, 845% of the sugars present are rabblised by the
mould. However, dudo the loss of moisture and shrinking of the berry, this decrease is
mitigated (Dharmadhikari 2007; Joubetd Archer, 2001). The phenomenon of dehydration
and subsequent shrivelling causes the grapes to concentrata factor of 2¢ 5 (Anon.
2011). Furthermore, the dehydration of tHeerry results in an increased osmotic pressure
within the berry and consequently a decrease in the metabolic activity of the fungus.

2. The metabolism of organic acids, particularly tartaamivd malic acid, results in a lower
tartaric acid: malic acid ratio, thus contributing to an increase in must pH (Dharmadhikari
2007; Jouberind Archer, 2001). Botrytis infection also leads to the synthesis of acids such
asgluconacid, citric acid andnuseinacid, thesehowever having a minimal effect on must
pH (JouberandArcher, 2001).

3. The metabolism of nitrogen byotrytis causes a decrease in free amino nitrogen (FAN) and
yeast assimilable nitrogen (YAN), thus reducing the amount of availadbbgen for yeast
metabolism. Furthermore, the metabofis of Vitamins B6 and B10 bbotrytis may
negatively influence alcoholic fermentation (Dharmadhikari, 2007; Joubed Archer
2001).

4. Botrytis infection leads to the formatiowf laccase, a soluble eytne which catalyses
phenolic oxidation. Laccase is stable and may remain active in wine for prolonged periods
where it catalyses the oxidation of phenolic compounds, such as tannins and caftaric acid to

qguinones (Jouberand Archer, 2001; du Toit, 200Frolonged oxidatioly means ofaccase
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activity will result in the wine developing bitterness and-offours. Along with oxidation,
the wine will develop a brown colour over time. As laccase is highly resistant to sulphur
dioxide and removaby means obentonite fining, its oxitingeffect is difficult to control
(Joubertand Archer, 2001). Laccase is also able to oxidise sugars, thus imparting honey,
apricot and caramel flavours (Anon., 2011 )

5. Gluconic acid and glycerol productiare associateavith botrytis cinereaactivity, where 1-
5 g/l of gluconic acid and & 10 g/l of glycerolare formedwhen noble rot is present.
(Dharmadhikari, 2007). Where the grapes become infected by bacteria before harvest
glycerol is metabolisedoroducing large quantities of acetic and glucon acid (Jouhed
Archer, 2001), which in turn may have detrimental effects on alcoholic fermentation.

6. Botrytis infection leads to the formation of complex polysaccharides. These polysaccharides
include gleans, which may hinder the filtration of the juice/wimgecessitating the addition
of glucanase enzymes, and heteropolysaccharides which may inhibit alcoholic fermentation
(Dharmadhikari, 2007). Furthermore, heteropolysaccharides are believed to coetribut
higher acetic acid and glycerol levels in wine (Ribef@ayton, 1988).

7. Botrytis cinereas able todestroy flavour compounds, such as terpenes, while aldeto
synthesise odorous compounds dgivg rise to the characteristic dirytis aroma
(Dharmadhikari, 2007).

10. Viticultural casestudy of producers

In order to provide an overview of white Bordeastyle blends in South Africa, the following
producerswere personally selected to padpatein a viticultural case study to provide insighto
unique factors affecting viticulture and wine style. All information conveyed has been provided by

the winemakerand/or viticulturist of each respective farm.
10.1 Cape Point Vineyards

Interviewee: Duncasavage Viticulturist and Winemaker

Subject: Prodction of the grapes used in Isliedh

Cape Point Vineyards locatedin Noordhoek off Wu Kaapse Wédpverlooking the Atlantic Ocean,
this having been designated a subegion of the Cape Peninsulahence Wine of Origin Cape
Peninsul& Duncan Savage has been at the viticultural and winemaking helm of this world class

estate since 2002.
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The Sauvignon Blamas beerplantedtwo-thirds of the wayup the farm at 15éh ¢ 200m above sea

level, while the Sémillon is planted further down &®¢ 120m above sea levdboth vineyardsare

planted on cooler soutHacing slopes. Due td KA & @ AnsleBeretNJBc@tibnthe wind is a

significant factoy which moderates growth vigour and yields. The Atlantic Ocean is a significant
topographicaffeature, Y2 RSNJ G Ay 3 GKS OtAYFGAO FSIFGdaNBis 2F (K

produced

Duncan Savage, th@inemakerof Cape Point Vineyards, indicated that the annual rainfall on the
farm was approximately 700mm/annum, with an average tempemwif19-#1 ne/ YR |y | @S
YFEAYdzY 2F HHe/ @

The predominant soil typ@ ¥ G KS { I dz@A3dy2y .t yO idfofudddis FNRY &
granitic, whereas the Sémilloblock is predominantly sandstoneBefore planting, the blockwas

ripped so as tofacilitate cultivation As the Sauvignon Blanc block has a high clay content, care was

taken to ensure the soil profile layemsere not disrupted which could, in turn,result in clay
accumulating in the upper layers. The Sémillon blisckharacterisedy ashallow clay layer and

rocky soil profile, the removal of which was necessary to facilitate cultivation.

The correct clone and rootstock combinatiare necessary to ensure balanced growth and optimal
fruit and wine quality. Sauvignon Blanc clone SBlglanted on Richter 110Qdisplaying low to
moderate vigour, while the Sémillon clone GBIplantedon Richter 110 and Ramsegisplaying
moderate to strong vigour. The vines are plantedn2)61.25m apart with approximately 3,200 vines
per hectareand having a southeastnorth west (SENW) row direction. This row direction ensures
that the strong soutkeasterly winds affecting Cape Point Vineyards travel throughwtiek row
along the course of vines, anddndoing optimise vineyard temperatures.was notedthat a north-
eastsouthwest (NESW) row directiorwas not selecteds this woulccause significant vine damage
to the outer rows. The vines are trainetcording toa hedge systemwith four moveable double
wires to facilitate changes in heighhd foliage spacin@ccording tatheir vigour during the growth

season.

Vinesare prunedin winter according to spur pruning principleshere spursare spaceca hand

width apart with two buds allocated per spur.

Leaves are broken out around the bunch¢¥ S F NR Y, s&VtbJdnprové dulighOpenetration,
reduce pyrazine levels and improve bud fertility. Duncan Savage inglibaiiethe highest pyrazine
levels recorded to date were in the 2006 Sauvignon Blanc at 70ng/L; pyrazines are not detectable in

Isliedh due to canopy management practices promoting improved sunlight penetration. Yields are
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left uncropped at 3; 4 tonnesper hectare for the Sauvignon Blanc andidinesper hectare for the

Sémillon, this due to the influence wind on growth vigou. Furthermore, the strong winds balance

vigour, necessitating little canopy management other than the occasional tipping of the Sauvignon
.flyO 0t2012 6KSNBlFa GKS {SYAfft2yQa AGNRY3IASNI OA
contributes to thedevelopment oflateral shoots and aubsequent increase in canoggnsity. Thus

special care is taken to ensure the removal of lateral shoots.

Supplementary irrigation is available where necessary, althoughstindicatedhat the Sémilloris

rarely irigated due to its strong vigour. Sauvignon Blanc, however, typically receives a large
irrigation before harvesting so as to fill up the soil profile and in doing so mimibout of rainfall.
Depending on autumn rainfall, a pdsarvest irrigation may be pplied. Irrigationis appliedby
means ofdrippers dispensing water on the soil surface above the root zone. Ibéas observed

that strong winds affecting the vineyards induce water stress, asguch,no special attempts at
further inducing water stresare undertakenduring the growing season. In thpast, a neutron
probe was utilised to monitor soil water moisture, but due to significant soil and growth variations
within the block, the resultsvere dten deemedtoo variable and as such no formal system is in

place to monitor the soil water potential.

A largely biological approadk adoptedfor the control of pests and weed8lealy Big is closely
monitored by means of delta trapannually, naturalpredators, such as wasps which are natural
predators to Mealy Bug, are released in the vineyardsthi@mare occasion wheSnout Beetle has
presened, vines are speé LINI @ SR® W, | (initheytahtdol ofShout Beeilel hisdeatSIR
tying fibrous, fluffy material typically found in jackets and sleeping bag®und the vine stems and

in so doingredudng Snout Beetle motility up the vine. Cover crops are successfully utilised to
suppress weed growttvhile also improving soil structure and orgarcontent. Lupins anderadella

are cultivatedon sandy soilsvhile oats, wheat andkorog are cultivatedon clay soils. Fava beans
have been cultivated in the Sauvignon Blanc blocks and have yielded positive results to date. Mixed
grasses, including ry&ikuyuand kweek (Common couch)are present in the vineyards; on high
potential vineyards thé&ikuyuis often left to flourish and in doingpgeduce growth vigour (Savage,

2016, personal communication).
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10.2 Ghost Corner

Interviewee: Tammy TureKel, Winemaker
Subject: Production of the grapes used in The Bowline

Although this Cederberg winery and farm anecated in the Cederberg Wilderness Areeith
approximately 60 hectares under vine, fruitgisobrought in from other regionghis being the case
in the Ghost Cornemhe Bowline white Bordeausstyle blend for which grapes are sourced from
WeKS . SNNRA2Q FENY Ay 9fAYO®

These vineyards a@ located approximately 40km lamd from the oceanat an altitude of 20m

above sea level and henan eastwest row direction (Turclel, 2016, pesonal communication).

Due to this location, cool onshore winds play a significant roleeducing growing season
temperatures with the maximum temperature during the growing season being approximatéelg 28

and an average of 2€. Barring strong windsvhich, F OO2 NRAyYy 3 G2 / SRSNBSNHQA
TurckNel, Wo f12taf (i KtBere (are Yi® dher notable climatic factors, such as frost. Annual

rainfall amounts to approximately 500mm (Tuidkl, 2016, personadlommunication).

The vineyards are composed primarily of koffie klip, decomposed gravel and greyvdhath
balanced drainage and water retention, thus ensuring adeqsaplyof water during the growing
seasonnecessary for optimal ripening. Prior ptanting, the block is ripped, analysed and adjusted
accordingly, after which it is planted to cover crops, including korog and left fallow for a year. The
Sauvignon Blanc clones planted include SB159 and SBBilg the Sémillonclone isGD1;the row
planting dimensionsire 1.2m x3m. Vines are trained according to the Perold trellis systeth the

cordon established at 60cm above the soil surface. The Perold trellis system is advantageous as it
allows for vine shoot support, this being an importansideration in Elingiventhe strong and
continual winds. Spur pruning principles are implemented with spurs being sgabaddwidth

apart two buds are allocated per spur

Both the Sauvignon Blanc ar@millonare described as displaying strong vig@and, as such
GALILAYISE G2LILAY3A YR WANBSY KINBSaGAyd@Redy NE dzy R
green, unripe and undedeveloped bunches are removed pesiraisonso as to improve vine

balance and ensure optimal ripening of the ramiag bunches. n the caseof the Ghost Corner The

Bowline, up to 0% of the fruit is croppedallowing for an average of 8 toes perhectare (Turck

Nel, 2016, personal communication). As far as reasonably podsilsiehes are not directly exposed

to sunlight however, in instances of poor canopy aeration, leaves may be removed to ultimately

reduce the risk of diseases such as rot.
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Drip irrigation is utilised to supplement vine water during the growing seaasrwell as act as a
WOl NNR S N, folia? dpayimigoNErtiiZers s &sdundertaken. Drip irrigation provides greater
efficiency for water application and use by the vine throligtitation of water loss via evaporation.

To further conserve soil water, straw mulching is practised. Euantlore, postharvest irrigation and
fertilization ae undertaken to ensure a buidp of reserves for the following growing seasorsof\
scientist consultant analyses and monitors the soil moisture and nutrient levels to ensure optimal
and balanced vineigour.Up to this point, deliberate water stress, either by means of partial root
drying or regulated deficit irrigatigrhavenot been used to modify the grape flavour composition

(TurckNel, 2016, personal communication).

10.3 Hermanuspietersfontein

Interviewee: Wilhelm Pienaar, General Manager
Subject: Production of grapes used in Die Bartho

Hermanuspietersfontei & ¢ i kcatlidat the entrance to the Hemedn-Aarde Valley along the
R320, howevermost of the grapes are sourced from a@ened farm inthe new wine ward of

{ dzy Rl & QS%ond@y$kBgf 25km from Walker Bay and 50km from Cape Agulhas. The cool
climatic conditions ofSondagsklooEnsure the retention of natural acids in the wingromoting

freshness, balance and longevity.

Hermanuspietergintein is the only producer interviewed that includes a portion of Nouvelldén t

blend for the purpose difting and accentuating freshness and spice in the wine.

The Sauvignon Blanc, Sémillon and Nouvelle are planted at 238m alove sea level witla north-
west south-east (NWSE) row directionto promote air movement along the work rows. Dteits
coastallocation, the vineyards are located a mere 15km from Walker Baycading sea breezes
play a significant role in moderating climatic conditiolging the growing season. Wilhelm Pienaar,
General Manager of Hermanuspietersfontein, indicated that the prevailing seagkerly and north

westerly winds play a significant role in reducing and moderating vine growth vigour.

The average annual rainfainounts to approximately 650mmwith the average temperature being
approximatelyn 6 / 022t SNJ GKIFy (GKS NB @Adcordhdo clintak datak £ 1 S NJ
provided (Pienaar, 2016, personal communication), the average temperature is approximately
160e/ > GKS KAIKSalG | O 6ding @GrdadsynienNdatudy s ND § dzMB G K
f26Sad | @SN IS GSYLISNI G§dzNE NBO2NRSR Ay WdzZ & odmm
gla Ay WFydza NB 6op®Ppe/ 0 FyR (S af AdgS aMdz BA Y6 YXpdz¥ /
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The predominant soil tyen the Sauvigon Blanc and Nouvelle blocks dstcourt andNitfontein.
Estcourt is described as a duplex soilpeflocutanicstructure andis characterisedby an abrupt
transition from the topsoil to clay, ere clayis foundat depths of 48m ¢ 60cm.Witfontein has a
higher waterholding capacity in its topsoil and clay is found at depths of approximately 60cm. The

Sémillonis also plantedn Estcourt soils.

Sauvignon Blanc clone SB10 and S&®¥l plantedonto Ruggeri 140 rootstock®kuggeri 140 is
characterised by good adaptability a wide variety of soils, particularly deep, sandy and dry soils
and shallow clay soils. Due its strong vigouis ot recommendedor deep, fertile soils (Bosman,
2007). Sknillon clone GD1 is planted onto Richter 110, while Nouvelle clone i§kolantedonto
Ruggeri 140 and Richter 110. The Sauvignon Blanc and Nouvelle planting dimensionsnaxe 2.7
1.20m, thus 3,086 vines per hectare, while the Sémillon planting dimenai@n®.75m x 1.25m,

thus 2,909 vines per hectare. Vines are trained to a double cordon trellis system with the cordon at
80cm above thesoil surface. Spur pruninig undertakerduring dormancy in winter, wherspursare

spaceda handwidth apart and two buds allocated per spur.

Leaves are removed during the growth season so as to improve light penetration and aeration
around the bunch zone, tIs reducing pyrazines levels in the besrias well as reducinigingal
bunchrot which may adversely affect wine quality. The timing of leaf removal is dependent on
conditions during the growing season (October to November). The Sauvignon Blanc and Sémillon
yields are typically Tonnes per hectae, and the Nouvelle produces approximatelftd®nes per

hectare.

Neutron probes are used to monitor the soil watentent and, where necessary, supplementary
irrigation is appliedby means ofirippersso as reduce vine water stress during the growieassn.

The mulching of organic winery waste (skins and stems-p@stsing and fermentation) aids in
AYLNRPGAY3I GKS &a2AtQa FSNIAEtAGEZ 41 SN ket RAy 3

fertilisedwith natural compost and guano.

Pests and weedare largely controlledhrough biological methodssnailsby means ofducks and
weeds by means ofcover crops. Where necessary, mechanical means of weed control, such as
WkoffelinddE WRA A1 AY3IQ 2NJ WNRG2GI Ay 3IQ ard dséd(Pierdar,SY LI 2 &

2016, personal communication).
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10.4 Steenberg

Interviewee: Johann de Swardt, Viticulturist and Farm ManagdrJ.D Pretorius, Cellar Master
Subject: Production of the grapes used in Magna Carta

Steenbergs locatedon the cool climatemountainsideof Constantizoverlooking False Bay.

{GSSyoSNHQa Wal 3yl /[ INLIFEQ Aa Fy Sandboild ortdS2 R dzOS R
Constantigdarm. The Sauvignon Blanc and Sémilloa plantedon steepsouth and soutkeast facing

slopes at 12h ¢ 180m above sea levai a north-south (NS) row direction. Due to Steenberg being

wedged between the Atlantic Ocean and overlooking False Bay, the vineyardsposedo strong

south and soutkeasterly winds,and have beendescribed as frequentlyvind-beaten (Pretorius,

2016, personal communication). OO2 NRAYy 3 (2 {GSSYyoSNHQA +AGAOdzZ {c
de Swardtthe mean emperature from September 2015 to LINA ¢ HAaMc o6l a mdbpdne/ 2
temperadzN® wmn®dne/ YR GKS YIEAYdzY GSYLISNI GdzNB oc @

amounts to 100@; 1400mm per annum (De Swardt, 2016, personal communication).

The Sauvignon Blanc and Sémillon blocks from which the Magna i€aitaduced comprisef

decompmsed granite withhigh clay (kaolin) contentproviding good water retention. The soils are
RSAONAROGSR a WiSIyQ |yR | a adzOKarehbtNiaradefisatlyi A 2y A .
restricting clay susoils, ripping is the main action takehefore planting, and where necessary,

calciumis appliedtypically fivetonnesper hectare (De Swardt, 2016, personal communication).

A wide variety of cloneare plantedfor flavour complexity In the case of Sauvignon Blanc, the

w2 SSNE G 4 XD @ pladteddy Bichtér {99 and the SB316 and SB317 onl#0Mgt and

USVITB-7. In the case of Sémillon, the clone is unknpam it was brought in from France, but is
2F0Sy RSAONAROGSR |a GKS &8hd¥anOReSsppuryl 26, petsénslS ot |
communication) ands plantedon Richter 99. The old vineyard blo@gkanting dimensions, as in the

case of the Sémillon, are 207x1.2m, whereas the new blocks are plantedrd.#1.0m apart, thus

3,086 and 4,166ines respectively.

Vines display strong vigour arde thus trainedto a sixwire Peroldsystem with moveable wires.
Where necessary, the tipping and topping of shaats undertaken to improve the balance in vine
growth vigour. Tippingcauses vertical shoot growthto temporarily cease allowing for the
translocation of nutrients to the base of shoots, thus promoting thickening of the shoot base and a
more upright growth patternThis in turn, allows for improved wind resistanc@oppingis only
undertakenwhere growth vigouis excessivebut it was indicatedhat careis takenwhen topping,

as this action stimulates lateral shoot growth whicmay, in turn,increase canopy density and

48



reduce light penetration. Leaves are broken outts peaberry stage to improve light pegtration,
reduce pyrazine levels in berries and improve bud fertilitywds indicatedhat leaveswere stripped
to the first foliage wire on both sides of the canopy (Pretorius, 2016, personal communication). As
the Sauvignon Blanc and Sémillon yieldslaw, 6.8tonnesper hectare and 7.fonnesper hectare,

respectively, cropping of fruis not undertaken

Spur pruning with extended gps is undertaken during wintemwhere extended spurs promote

higher yields.

Irrigation by means ofdrippers is available to provide supplementary water during the growth
season and in doing so reduce water stress and promote wine quality. A fertigation system allows for
the fertilisation of vines through the irrigation system, thus improving nutrienttake and
translocation within the vineg this is undertaken during flowering and véraison. Rbsirvest
irrigation and fertilisationare also undertaken to ensure an adequate accumulation of reserves
within the vine necessary for spring growth (De Swagft]6, personal communicationThe soil

water content is monitored by means of neutron probes

It was indicatedhat grasses are the predominant weeds in the vineyaas|these are controlled
biologicallyby means ofcover crops such asorog rye, fesae and lupins; controby means of
chemical spraying only undertakenvhere absolutelynecessaryPests in particularMealy Bug, are
stringently monitoredby means ofdelta traps. MealyBug, in particularis controlledby means of
natural predatorssuch as wasps anthdybirds It shouldbe notedthat the Constantia Valley was
one of the first wineproducing regions to adopt a unified approafdhn the control of the Leaf Roll
Virus vector, Mealy Bug, ant$ success is edént in the virtual absencef these pestqPretorius,

2016, personal communication).

10.5 Tokara
Interviewee: Mile Mossop, Winemaker
{dzo2SOGY t NBRdzOGA2Y 2F GKS 3INILIS&E dzaASR Ay GKS 5A
Tokarais located2 y G KS ONBald 2F {GSff Syo2a0Oie@Pnielérida K2 2 31
Simondium, where notable producers Thelema and Delaire Graff are neighbourso Disehigh

lying location, this highlpcclaimedStellenbosch producer is afforded sweepirigws across False

Bay all the way to Table Mountain.

Pt GKS FTNHZA G F2N) GKS W5ANBOG2NRE wSaSNBSQ Aa |

Blanc block located above the Sémillon block at ¢360m above sea level; the Sémillisnplanted
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at 300n ¢ 400m above sea level, both being sowtkst facing and having an easest row

direction.

As the crow flies, the estatis locatedapproximately 15km fronfalse Baynd as suchbenefits
from the cooling effect of sea breezeBhe average annliaainfall is approximately 900mm per
annum with an averageniddaytemperature 0f15.6°C in July and 26.3°C in February. The average

minimum temperature during July is approximately 6.6°C.

Oakleaf is the predominant soil type on the estatath varyirg percentages of gravel on the lower
lying vineyards and clagnd varying percentages of friable rock at higher altitudsforeplanting,
50cmx 50cm profile holes are dug to determiriee soil type andts characteristicsThereafter the
block is ripped and, where necessaryameliorates added to rectify pH and improve the chemical
balance. As the higlying sites typically have a higher percentage of clay, they remain wetter for

longer, and as suddre typically plantedater.

The Sauvignon Blanc blscére planted to clones SB317, SB316 and SB242 on rootstodk Mgt

to prevent excessive growth vigour and allow for earlier ripening. Planting dimensions for the
Sauvignon Blanc vary from 1r@5 2.7m to 1.8n x 2.7m, thus 2,06Q; 3,000 vines per hectare.
Sémillon clone GDi$ plantedon rootstock Richter 99, where planting dimensions vary frommlx8
2.7m to 2.25x 2.7m. The vines are trained according to a vertical shoot positioning (VSP) system
with four movedle foliage wires to accommodate growth and a cordon at approximately 800mm
above thesoil surface. Standard spur pruning principles are applied whptgsare spaced a hand

width apart,and two budsare allocatedo each spur.

The Sauvignon Blaris descibed as having low to moderate vigauwwvhile the Sémillon displays
moderate to strong vigour. Due to lower vigour in the Sauvignon Blanc block, |leaeesot
removedfrom around the bunch zone. Twsuckeringsearly in the growth season also ensure that
only shoots with sufficient growth potential will bear bunches. In the Sémillon block, leaees
removed from the bunch zone on the ea$aicing side of the canopy (morning sun) at pea size

(typically 30 days pridio véraison).

Yields are left largely urmpped at 6¢ 8 tonnesper hectare for the Sauvignon Blanc and01
tonnes per hectare for the Sémillon. In instances where sperived shoots are less than 1m in
length, thefruit will be croppedso that the shoot only ripens a single bunch, and wtteeeshoot is
less than60cm,all fruit will be croppedfrom said shootThis is basedn the notion that a vine is

only ableto optimallyripen a limited crop
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Tokara makes use of the normalised difference vegetation index (N@wbserve plant vigouby
providing a relative measure and condition of the canopy size, and in doing so provide an esfimate
crop yields. NDVI provides a numerical indicator using the visible andinfemred bands of the
electromagnetic spectrum, where it h&i®en observedhat healthy vegetation will absorb most of
the visible light falling upon on it and reflect a significant portion of the +iefaared light.
Conversely, unhealthy or low vigour vegetation will absorb more -vdeared light and reflect
larger proportionsof visible light (Rouse, Haas, Sclaid Deering, 1973; Holme, Burnsidand
Mitchell, 1987; Roderick, Smitnd Ludwick, 1996). Ihas beenindicatedthat less vigorous vines
shouldtypicallybe harvestedbefore more vigorous vines (Mossop, 2016, personal communication).
Through the monitoring of NDVI information, the effects of irrigation dedilisation are also

observedand adapted where necessary.

Analysing and monitoring nutrientevels in thevines and soil arLRSSYSR ONRGAOFE Ay
viticultural program and as such leaves and petioles are analysed on an annual basis. Soil nutrient

levels are analysed by Bemlab every three yelings ensureshat fertilisation and compostingre

only uncertaken wherabsolutelynecessarytherebyensuing balanced growth vigour. The mulching

of organic waste from the winery, restaurant and olive shed is applied tdamkies(ridges) and

serves to improve soil fertility and structure. Compost te@s a neans of biological methodbave

been utilised with great success to reduce the harmful effects of nematodes on vines

Soil moisture levelare monitoredby means ofneutron probes and pressure bombs, and where
necessary, supplementary irrigatiemappled by means ofilrippers. Itwas indicatedhat depending

on rainfall, irrigation right be applied during flowering (typically November) so as to improve fruit
set. Depenihg on rainfall, the vines are also irrigated at 50% véraison so as to reduce wass st
and ensure balanced ripening where analytical ripening (sugar, pH and addilgsely tiedto

phenolicripeness.

Tokaramakesdzda S 2 F LISNX I ySy i O2@SNJ ONR LA adzOK Hya Wi 2 dzy
in the growing seasonig ensure balaced growth vigour, ad simultaneouslguppresseshe growth

of weeds such as rye grass diwleekd Wi Rodzy Ra | FSaO0dzS Lypidelusedy i O2 ¢
on high potential soils tharetain water for extended periodsand to increase competition with

vinesin the instance oétrong growth vigourFurthermore, its use as a permanent eoerop allows

for minimal cultivation of the soil, thus preserving the soil structure (Archer, 2016, personal
communication). At flowerin@typically aroundNovember)the cover crops are mown and rolled so

as to create a dense mat, thus further suppressing weed growth and retaining soil moisture

beneficial to optimal fruit set. Itvas indicatedd K 4 ¢ 2 1 I Nar@uot p@agugddyamamR &
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pests, the most common being Erinose mite and occasionally Mealy Bug. Blgatycontrolledby
means oftiological controk, natural predators; with stringent monitoringpy means oflelta traps,
to preventatively control any possible outbreaks. Whehe control of Mealy Budy means of
natural predators may be too slow, chemical conti®lundertakenby means ofspot spraying

(Mossop, 2016, personal communication).

10.6 Vergelegen

Interviewee:Andrevan Rensburg, Cellar Master and Winemaker
Subject: Prodction of grapes used in the G.V.B White

Vergelegen is located in Somerset West off Lourensford Road3d@®@hectareparcel of land with
spectacular views of False Bayergelegen Farm dates back to the™l8entury, when it was
regarded as the modelfarm of Cape Governor Willem Adriaan van der Stel, &ad to date
remained a model ofconservation with the preservation of buildings, vegetation (including

camphor trees older than 300 years), gardensrivers

Vergelegen is one of the most notableoducers of whiteBordeauxstyle blends having received
several accolades over the yeaiscluding numerous Platter Five Staes well as the trophy for

Sauvignon Blargémillon blends at the Old Mutual Trophy Wine Show.

The Schaapenberg Sauvigr®lancblockis located on a soutfacing slope approximately 6km from
False Bay as the crow flies and approximately 320m above sea level. The Sémillois blsok
locatedon a southfacing slope at approximately 220m above sea level. Both vineyard bBiagks

an eastwest (EW) row direction to enable open cultivation of the canopy, reduce the potential of
bunch cluster sunburn and facilitate air movement within terk row without comprising yields

due tocoulure

In respect of climatic conditions, thteverage annual rainfall amounts to approximately 675mm per
annum. The average minimum temperature is approximatelg And the approximate average
Y EAYdzY (SY LIS NJIvaszésindicatethatalub dosapagraphidal influences a unique
inversian layer develops on the lower parts of the fgrwhere cold air is trapped beneath a blanket

of warm air, thus increasing the potential for frost.

The Schaapenberg Sauvignon Blalockis plantedon decomposed granitéhaving good drainage
and waterholding capacity characteristice/hile the predominant soil type of the Sémillon block is
Glenrosa. Glenrosa soils are typically shallow soils with a clayey textdr@s such display good

water-holding properties (Le Roux, 201PYyior to planting the soilg rippedto facilitate cultivation
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and break up any constricting soil layers. Due to the acidic nature of the soils (pti6505,
gypsum/lime is added to increase the pH to approximately pH 8.0. Furthermore, calcium and

phosphorous are also added and Wed into the soil profile.

The Schaapenberg Sauvignon Blallockis planted to clones SB316 and SB317 on rootstocks Richter
110 and 10414 Mgt, while the Sémillon clone is unknown as it was bought in France (as in the case
of Steenberg); the Sémillds also plantedon Richter 110 and 1014 Mgt. This particular Sémillon

Ot 2yS> 1y26y I a /(poducedsnall @iphgl Buhches with RBrgeS gdeen berries,
and hencehad beenii SNY SR W DWER$Sue RibdieliaF Gigh densities of 4,500 vines per

hectare.

It was noted by Andre van Rensbur@gllar Master and Winemakerof Vergelegen, that the
Sauvignon Blanc displays moderate to strong growth vigathile the Sémillon displays poor to
moderate growth hence boh blocks are trained to an extended double Perold trellis with moveable
wires to facilitate growth during the growth season. In the case of the Sémillergsitspeculated

that the poor vigour is a function of agas the block is approximately 20 yeard.ol'he rootstock
scioncombinations, as well as the age of the bloeklaw for balanced growth and as such very little
canopy management, barring the breaking outledives is required. Leaves are broken out around
the bunch of both the Sauvignon Blaand Sémillonto improve bud fertility and reduce pyrazine
levels in the grapes, this undertaken from pea stage shortly after fruit set. It has absen
observedthat by removing leaves shortly after fruit set, the potential for sunbisrreduced(Van
Rensburg, 2016, personal communication)wés indicatedthat leaves are broken out above the
bunch zone of the Sauvignon BlatENB I (G A y 3 whichugHer/pRotaeQiid fertility and
reduced pyrazine levels in grapes. Strong southerly winds gidtawering seve to reduce crop
yields andassuch fruit is largely left uncropped. Only in instances where bunches have developed
poorly, have been subjeetl to sunburn or are poorly positioned on the vine will fruit be cropped,
this fruit croppingbeing undertakenduring véraison. The Sémillon blasklocatedat the mouth of

the southeasterly winds and as such has significantly reduced yields. Sauvignon Blanc yields amount
to approximately 5 6 tonnesper hectare whereas the Sémillon yields amoumnt 8.5¢ 4.5tonnes

per hectare. The vineyards are spur pruned during winter dormanmbgre two budsare allocated

per spur.

The Schaapenberg Sauvignon Blanc and Sémillon are typically not irrigated during the growth season
as the objective of cultivation is to establish a natural balance in the vine. Soil mostalesely
monitored by means oheutron probes locatedh everyblock. Furthermore, profile holes are dug in

the vineyard blocks to monitor water infiltration and its effect on root development. The cultivation

53



of cover crops and mulching of old grape skins aiier organic residué the work row and on the
bankiesaid in reducing competition with the vines and maintainthg soil moisture necessary for
optimal vine performance. As the vineyard blocks are rocky, weeds do not prolifénatenost
common weeds beiniiesieblaa(Small mallow) and rye gradéorogisthe predominant cover crop
successfully cultivated for the control of these weeds, this not being sprayed with herlicitle,
insteadrolled flat in October to create a dense mat; only whamsolutely necessarywill target
specific herbicidebe appliedfor the control of weeds. An intensive-ptanting and stringent pest
control and monitoring programmabave been successfullymplementedto enable the eradication
of Leaf Roll Virus on Vergelegénealy Bug is controlleby means ofwo handsprays duringvinter
and followed up by monitoringvith delta traps during the growth season. Water shoats lefton

the vine stems until December so as to prevent Snout Beetles moving further up the vine.

11. Viniculture

White wine production varies grelgtfrom producer to producer, this beirgarticualryapparent in

the production ofwhite Bordeauxstyle blends, with variationacross a range of variables and
techniques, including skin contact, whole bunch pressing, choice of yeast strain, reductive or
oxidation vinification, maturation in new/seasoned oak barrels or clayrarge, lees contactand

closuresto mentionbut afew.

For the purposes dhis dissertation,a case study of prselected white Bordeaustyle producers in
South Africavas undertakerso as to enable a discussion of specific vinification technigues and their
objectives. Producera’ho were interviewedinclude Cape Point Vineyards (Duncan SavaGénst
Corner (Tammy TureKel), Hermanuspietersfontein (Wilhelm Pienaar), Nitida (Brendan Butler),

Steenberg (JD Pretorius), Tokara (Miles Mossop) and Vergelegen (Andre van Rensburg).
Ripeness

Parameters used to determine ripeness and harvest date includgdrgBalling), pH, total grape
acidity (TA) and tasting of the berries and sample juice. The latter is considered to be of particular
importance as it gives an indication of wine style. Phenolic ripeness tdstiioge harvest is not
undertaken by any ofhe producers interviewed, this principle being used more frequently in the
case of red grape cultivars. Phenolic ripeness refers to changes and the evolution of tannins in the
skins, seeds and stems (Goode, n.docusing on anthocyanin and tannin anatysand the
polymerizationthereof (Roediger, 2006). as also indicatedhat an individual blockmight be

selectively harvestedver a number ofdays or weeks, where this decisigras basedon vigour
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vines displaying stronger vigour would typicddy harvestedlater than those displaying poor to
moderate vigour. Andre van Rensburg of Vergelegen indicated that malic acidv@dAlso used a

a parameter in determining ripeness, where analyses are undertakexweek postvéraison until
harvest. A harwest, MA levels should be less than 1g/L (Van Rensburg, 2016, personal

communication).
Skin contact

The undertaking of skin contact prito pressing varies among producers, and this variation appears
to be basedon wine style objectives. Where greater \dal thiol expressionis desired the
winemakers interviewed indicated that skin contact prtorpressing was undertaken and largely
accompaniedby the addition of skin contact enzymes further enhance varietal expression and
improve juice recoveryThis issupportedby the findings of Geffroy, Fauveau and Dufourcq (2010)
where skin contact of Sauvignon Blanc in the presence of enzymes enhanced varietal thiol
expression through the extraction of larger quantities volatile thiol precursorsas wellas the
improvement in juice recovery (litres peoonne) and increased rate of settling. Significant
differences in mouthfeel were also observed (Geffroy, Fauvaad Dufourcq, 2010). As
methoxypyrazinesre locatedin the skin (Goode, 2012), skin contamuld serve to improve their
extraction as well as increasing the concentration of amino gcttss improving the rate of
fermentation, reducingnust acidity and incredsg pH (Robinson, 2006). Producers making use o
skin contact include Chamon(krarschhoek)Ghost Corner (Elimiermanuspietersfontein (Walker

Bay) and Nitida (Durbanvillejvhile Hermanuspietersfontein make use of skin contact in the
GAYATFAOFGA2Y 2F (GKS b2dz@Stt S OmakesiBe/of paitial ki G KS
contad on a portion of the Sauvignon Blanc for up to eighteen hotive balance being whole

bunch pressed
Whole bunch pressing

Duncan Savage (Cape Point Vineyards), Miles Mossop (Tokara), JD Pretorius (Steenberg) and Andre
van Rensburg (Vergelegen) make us&/loole-bunch pressingf the individual cultivar components

in pneumatic presses, and then clarifying the juigemeans okettling at low temperatures for a

short period. In the case of Steenberg, the mistsettledat 7 -y ¢ / T 2 NJ pnon to K 2 dzNER
fermentation, and in the instance of Cape Point Vineyards (CPV) and Vergelegen, the must is settled
overnight mostly without the addition of any enzymes and the addition of 30ppm sulphur dioxide.
(Pretorius, Savagend Van Rensburg, 2016, personal commuri@mat Vergelegenand Ghost

I 2NY SNE 6KSNBE GAYATAOI (A 2 glsoriakels Gsdf amdbert @es to limit / S RS ND
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oxygen uptake during pressing and flotation for the clarification of npugir to fermentation.
Where wholebunch pressingsi practised, the wines are made in a more oxidathemnner, without

skin contactthrough omitting the addition dry ice at pressing and lower sulphur dioxide additions
(10ppm) at settlingso & to enhance the complexity afdividual wine components (Pretorius, 2016,
personal communication) This also serves téurther differentiate the wine style of Isliedh
(Sauvignon Blar8émillonblend) from other wines in the Cape Point Vineyards portfolio as Isliedh
reflects a lesser primary fruit flavour profile (Savage, 2016, personal communicatidije
fermentation and maturation of the Sémillon component of Isliedh in 300L and 600L clay amphorae
for a short period further allows for an oxidative approachviaification Andre va Rensburg
indicated that oxidative vinification is particularly beneficial in the production of the Sémillon
component as phenols present in the skin which could lead to bitterness, aidised and
precipitate, thus preventing bitterness in the resultarwine (Van Rensburg, 2016, personal

communication).
Choice of yeast strain

Fermentation of the individual components of white Bordeatide blends may be undertaken
either by means ohatural yeast strains from the vineyard occurring naturallyttoe grapesor by

means ofcommercial active dry wine yeasts (ADWY). Wheimgcommercially prepared ADWY,
winemakersare affordedthe opportunity of selecting particular yeast straitts obtain a specific

wine flavour profile as well as using a combinati of yeasts (cdnoculation) to enhance specific
varietal characteristics, suchs varietal thiol expression. Gaoculation refers to the process
whereby grape juice (must) is simultaneously inoculated with two or more yeast strains that then
conduct fementation jointly (Swiegers, King, Travis, Fraaod Pretorius, 2007)ln an experiment
undertaken to observe the enhancement of Sauvignon Blanc wine aroma through specific yeast
combinations (Swiegers, King, Travis, FraanisPretorius, 2007), Sauvign Blanc must was €o
inoculated with two yeast strains, VIN7 and QA23, and thiol levels in the wines were analysed and
compared to wines made from a single yeast str@&ninoculation of VIN7 and QA23 allowed for

the highest concentration of 3MH ar8MHA and displayed strongegyassion fruitand floral flavours
(Swiegers, King, Travis, Frarazis Pretorius, 2007).In respect of ADWY used by winemakers in the
production of Sauvignon Blai®millon blends, Duncan Savage favours ALS (Warren Chem) and
Fermicu 4F9 (Oenobrands) for a small portion of the components, while JD Pretorius favours a wide
variety of yeastsincluding Ferm Control Cool White (2B Ferm Control), this being an isolated organic
yeast strain (as per Bio Certificate) producing high levktfycerol, N96, Alchemy | and Il (Anchor

Wine Yeasts)as well as VL1 and VL3 from Laffdrt. order to further enhance complexity,
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Vergelegen malkeuse of a number of ADWY, namely, Vin7 (Anchor), QA23 (Lallemand), X5 and
W58t G Q o[ FTTFERYOLO . FRND GRSY I WEMEBE | YR WI9E2GAODA
component, as well as @ooculations of these individual yeasts (Van Rensburg, 2016, personal

communication).

In addition to the use of ADWY, producers also make use of natural fermentatiingeast strains
occurring naturally on the grapes and in the cellar environmegaotas to enhancthe complexity of
individual components and further differentiate their white Bordeatyle blends from othewines

in their portfolios (SavagelMossopand TurckNel, 2016, personal conversation).
Sulphur dioxide management and the use of glutathione

The management of sulphur dioxide levels is an important quality parameter of wipertioular,
white wines. In order to preserve the aroma and colour of wies using oxidative stability,
winemakers increasingly add glutathione. Glutathione is a tripeptide comgrise amino acids
cyskine, glycine and glutamatés formed during ripening and believed to be produced in the leaves
and transported to the beres. Glutahione is present in wine grapesither in the reduced form
(GSH), theoxidisedform (GSSG) or as the grape reaction product (GRP) (DwaritbKritzinger,
2013). Oxygen management is particularly important during processing of the geapti®juice is
more susceptible to enzymatic oxidation (Van der Merwe, 2013). Enzymatic oxidation results in the
oxidation of certain phenols, such as caftaric acid, to caftaric acid quinones. GSH, hawever,
reduce the oxidised caftaric acid quinone to a amlirless GRP, thus preventing browning and
protecting certain wine aromas, particularly 3MH, terpenes and certain esters (Duamdit

Kritzinger, 2013).

Glutathione is added to wine in the form of G8eh Specific Inactivated Yeasts (SIY), with results
indicating the greatest successgolour stability and flavour preservation, particularly volatile thiols
when additions arelone atthe beginning of alcoholic fermentation (Du Toit, Salmon, n.d.). Nitrogen
managementduring the course o&lcoholic fermendtion is of crucial importance as yeasts with high
nitrogen requirementscan metabolisethe GSkich SIY amino acidkeading to the production of
hydrogen sulphide (#$) (Du Toit, Salmon, n.d.). Further, it baen suggestethat must rich in GSH

may al® lead to increased 43 formation (Du ToandKritzinger, 2013).
Lees contact

Lees contact posiermentation is practisedwith the duration and timing ofeesagitation varying
according to vintagein years where wine has a higher acidity, the wine and lees will be agitated

more often and for longer periods. Mli§ preventedby means ofsulphur dioxide additions post
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fermentation (Savage, 2016, personal communication). Lees contact duration varresik weeks,

as in the instance of Steenberg, to eight months in the instance of Tokara. Vergelegen mature the
wines sur lie for approximately 100 days to add depth and complexitys philosophy ofsur lie
maturation being echoedby Tokara and Steenbg(Mossop, Pretoriusand Van Rensburg, 2016,

personal communication).

The maturation of wines on yeast lees and subsequent autolysis of yeast cells after alcoholic
fermentation resultin the release of intracellular compounds, such as peptides, faifsaamino
acids, nucleotides and polysaccharides. The rate of autoigsiargely influencedby pH and

temperature, where a low pH and temperatsrbetween 15-mT1T 6/ g A f § NEBadzZ G Ay 2
(Theron, 2013).

According to Theron (2013), compoun@d$eased during autolysis influence the sensory and stability
properties of wine through:
1. Improved colour stability
2. Contributing to roundness and length of flavour as vaelleducingthe amount ofperceived
tannins
3. Binding with wooedderived flavours, suchs furfural,methyl octa lactonesnd vanillin, thus
modifying the wood flavours of a wine
4. Improved protein stability
5. Inhibiting the crystallisation dfitartrate, thus promoting improved tartrate stability
6. Absorption of oxygen byees thus protecting gainst oxidationprior to sulphur dioxide
additions

7. Promoting the growth of malolactic bacteria.

Leesstirring, or battonage allows for the releaseof micro-nutrients from the lees providing

nourishment for lactic acid bacteria necessary for the entaking of malolactic fermentation.
alt2tF OGAO FSNX¥SyilldA2y | RRa O2YLX SEAGE YR N OK
Wines left in contact with heaviges(more than 10cm thick) have a greater tendency to develop

reductive and/or off-flavours, such as hydrogen sulphide and mercaptans, as thesyleegin to

autolyse themselvegproducing reductive conditions and off odours (Robinson, 2006; Theron, 2013).
Battonageis also undertakerduring sur lie maturation of Hermanuspietersfonteir5 A S . | NI K 2 ¢
(Pienaar, 2016, personal communicatioAndre van Rensburg indicated that during the course of
fermentation the wines ardattonagedtwice daily as well as passing the fermenting must through a

venturi system so asotimprove sterol produon, thus improving the yea&§ alcohol tolerance,
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prevening possible off flavours as well as enhamy the complexity of the flavour profile (Van

Rensburg, 2016, personal communication).
Fermentation and maturation vessels

Fermentation of the SauvigndBlanc and Sémillon components miag undertakenin barrels, clay
amphoraeand/or stainless steel tanks, #choice varying among producefSteenberg ferments the
individual Sémillon and Sauvignon Blanc components in 500L and 600L French oak barrel5%up to
new; 30% second fill and the balance third fill), maturing the wine on gross lees for a further six
weeks followed by racking and sulphur dioxide addition where malolactic fermentation (MLF) is not
desired.Where MLHFs desired the components are wculated with citric acichegative lactic acid
bacteria so as to prevent diacetyl production. The individual components are kept separate until
blending andthereafter the blended wineis maturedfor a further seven montk in 500L and 600L
barrels:40% new 30% second fill and 30% third fill (Pretorius, 2016, persarahwnication). CPV
ferments Sauvignon Blanc in 500L and 600L French oak barrels of which typically 50% are new and
50% second fill. The Sémillon component, however, is fermented and matuBfDL and 600L clay
amphorae for three months, wherafter it is blended and returned to barrel. The motive behind this

is that the clay amphorae have a higher oxygen transmission rate, and while an oxidative approach
to vinificationis desired oxidationand browning are considered undesirable (Savage, 2016, personal
communication).Vergelegen make use of small and large format French oak barrels, where the
Sémillon component is fermented and matured in 225L Bordeaux barrels, typically 40% new oak,
while the Sauvignon Blanc is fermented and matured in 500L Burgundian barrels of which 30% is
typically new oak (Van Rensburg, 2016, personal communicafiokpramakeuse of 400L French

oak, light (blonde) toasting, tight grain barrels for the fermentatiod amaturation of the Sauvignon
Blanc component and 225L French oak, medium toasting, tight grain barrels for the Sémillon
component (Mossop, 2016, personal communicationfkhost Corner ferment a portion of the
Sauvignon Blanc component naturally by meahwitd yeasts irm combination of first, second and

third fill 400L French oak barrels and mature it for a further nine mostirsliewith the balance
fermented and maturedsur liein stainless steel tanks for nine months. T®&milloncomponent is

also fermented ina combination of first, second and third fAlOOL French oak barrels with a
combination of D47 and Vindsed to conduct fermentatioand thereafter matured sur liefor nine

months (TurclkNel, 2016, personal communication).

Further maturation of the blended wine imarrel priorto bottling appears to be common praatic
with the marriage and integration of Sauvignon Blanc and Sémillon compoheirtg citedas a

reason for this practie (Pretorius, PienaandButler, 2016 personal communication).
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Fining and filtration

The winemakers interviewed indicated that fining agents used include bentonite, casein and
isinglass; Steenberg also maldzd S 2 ¥ Pplylagt T Kdin@ a PVPgasein preparation on a
cellulose supprt which aids the absorption of oxidised andxidizablephenolic compounds, thus
eliminating bitterness and astringency whileemoving sulphur dioxidéinding agents (Laffort
website). The wines are tartrate stabiliseg means ofchilling (Pretorius, Sage, 2016, personal
communication). Vergelegen alsoakesuse of apotato-derived fining agentVegecoll this being

used in combination with bentonite to promote brilliance of colour; wines are tartrate stabibged
means ofcarboxymethylcelluloséCMC)Van Rensburg, 2016, personal communication). Rioisty

and stabilisation, CPV and Steenberg filter the blended wineneans o200 and AF50 {Gum)

sheet filtration, respectively. At bottling, Steenberg makse of an AF70 (1-3um)}AFST110 (05
0.8um) split, whereas CPviakesuse of AFST130 or AFST140;058im and 0.0.4um. Tokara and
Hermanuspietersfontein me use of crosflow filtration prior to bottling (Mossopand Pienaar,
2016, personal communication). The motivation for sterile filtration at bottisigrasedon the
notion that the wines contain residual malic and citécidand, as not allof the components of the
blend undergo MLRhese acids may be metabadis by lactic acid bacterji@ | dz&a A y 3 | w3S02
F S NI Sy andidorispofila@e of the bottled wine. Furthermore, a tight filtration promotes
improved brilliance of colour and clarity in the wine (Pretorius, SawagkVan Rensburg, 2016,

personal conversatn).
Closures

The choice of closuseusedvaried among producers, with those favouring cork citing mar&étted
NEFazya Fa G§KS YIFAY RSUSNNAYAYy3I FI OG2NE LI NI A Oc
al Ayl [/ FNIF FyR +SNEiSdt SeBvBeyi @285 dhdR5®5 per2béitle (iDbincans
Savage also indicated that cork closures are better suited to the style of |sgiedhe wine is not

made in a reductive manner (Savage, 2016, personal communication). Andre van Rensburg also
notedthat VeNH St SISy Qa SiKz2a 2F SYyg@ANRYyYSyidlt O2yaSND
closure as cork is a natural product that is biodegradable and ddendly. Furthermore, itwas

indicated that the wines performed better whetottled and maturedunder cak closures (Van

Rensburg, 2016, personal communication). Hermanuspietersfoated Tokara make use of screw

cap closure$n order topromote longevity, retain freshness and accentuate the wine style (Mossop
andPienaar, 2016, personal communication)kd@makesuse of Stelvin Lux scregapsin order to

epitomisethe premium nature of the product (Mossop, 2016, personal communication).
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12. White Bordeauxstyle blends as aategory in South Africa

White Bordeausstyle blends do not fall within aofficialy legislatedwine category in South Africa,
this term being typically used to classify and categorise wines in wine shows, and to describe a

particular winein terms ofstyle and cultivar composition.

South African Wine Industry Information and SystemsWEA presently only provides statistical
information on two classes of wine, namely, single varietal and blended white wines. In the case of
the latter, this is classified broadly to include two or more varietals. Present label requirements
stipulate thata single varietal wine must include at least 85% of the stipulaseibtal,and as such
wines often designateésa particularvariety often contain a tiny portion of another varigt this
addedin order toincreasevolumes or enhance complexity (Arch2616, personal communication).

This isof particular importance in the case of Sauvignon Blavitere many of the winemakers
interviewed indicated that they add a portion of Sémillmnadd richness, softness and complexity

to the wine (Ryman, 1992; Butleand Pretorius, 2016)without any label designationAs aresult,

attempts atanalysing andjuantifyingthis categoryhavebecome increasingly complicated.

'd LINBaSyidsz 2yfteé (GKS WhtR adzidzrf ¢NRLKE 2AyS
Awardi Q T2 Odza 2y -swl&kbleadS in a 2ompefitivedzRvironmerit.has beenindicated

by the convenor of the Old Mutual Trophy Wine Show, Michael Fridjhon, that initially the
competition facilitated only one blended white wine class, but due to w&iglistic differences
between white Bordeaustyle and other white blends, such as Chenin Blzased blends, a
separate class was introduced (Fridjhon, 2016, personal communicafibristian Eedes, convenor
2T GKS WwAaOdzNI 2 rotedirat thie Bxtraolinagy §uality @f SNEhaARIcan white
Bordeauxstyle blends was the primary motivation for establishing a competition focused solely on
these blends. The objective is to raise the profile of South African white Bordédablends and in
sodoing improve market tractiorfor this category, particularly akwese complex blends are largely
misunderstood by the laymariurthermore, considering the outstanding quality of the category, it

remains a paradox that does not have a wider followgn(Eedes, 2016, personal communication).

Christian Eedesonfirmsi K i aAy OS Ala AyOSLIWiA2Yy AYy HhamoX
attracted 147 submissions from 115 producein2016 35 winesvere submitted from 31 producers
while the greatest number of submissiomgere made in 2014 41 wines from 33 producers (Eedes,

2016, personal communication).

Since the 1989when Michael Trull of La Bri was considered an early pioneer of the white Bordeaux

aietsS of SYRaA ¢ Al khe ¢ategory Hagyfownsignificarlly aé iHustratéib@he
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tfFGGSNRa {2dziK ! FNAOFY 2 AyS DRhigié thérelmer/odya A 2 Yy & @
four producers, namely Dieu Donné, Haut Cabriere, La Bri and La Couronne. The number of
producess of white Bordeaustyle blends continuedtograws A G K G KS wmdpdy t £ F GG SN
Wine Guidelisting a total of seven producerof which the Stellenzicht and Zonnebloem wines

received commendations. At the same time, the Stellenzicht SauvignoncBamillon 1995 and

1996 received a gold and double gold awardrespectivelyat the Veritas Wine Awards, thus
demonstratingthe potential of ths category. The millennium saw an awakening of the white
Bordeauxstyle categorythroughnotable producers sth as Andre van Rensburg of Vergelegen and

John Loubser of Steenberd.significant milestonén this regard was the Vergelegen White 2001

which wasl 6 F NRSR FAGS adlFrNBR Ay GKS wnno t frandi G SNDa
continued with regard tothe Vergelegen White 2002, 2003 and 20Bdtthermore, the Vergelegen

White 2005gainedi KS O2@3SGSR W2awayfd3 y2 B KEKS npnSl MRAGAZY 27
African Wine Guide, and Cape Point Viney@slgedh 2005 receed five stars as well as @iming

thew2 KAGS . fSYR ¢NRPLKEQ FHLGKSKSAManBREBNRRKE2TAYEI §
Wine Guide further served tendorsethe quality of South African white Bordeasatyle blendswith

six producers being awarded five starsymey Cap Chamonix Reserve 20Xape Point Vieyards

CWG Auction Reserve 20Hagtone Treaty Tree Reserve 20Nederburg Private Bin D252 2012,
bAGAREF [/ 2NRYlFGlF LyGS3INI GA2Y HFRushermore/ RepublZgtionNI 5 A NJ
listed no fewer than 23 producers of white Bordeaistyle blends covering the wooded and
unwooded spect. South African white Bordeatstyle blends continued to display a strong
LINBAaSyOS Ay (GKS wnamn t [ with & tnts af fiie dide$ Keing awdell OF v 2 A
FAQS adrkNBRXZ ylIYSte /LIS t2Ayd *AySel NRaGheLat ASR
Bowline 2012, Flagstone Treaty Tree Reserve 2011, Reyneke Reserve White 2011 and Tokara
5ANBOG 2 NDa Ine SN EdGionHOhamerix Reservei@2012, Cape Point Vineyards

CWG Auction Reserve 2012, Delaire Graff Reserve 2011, 28&yeSteenberg Magna Carta 2011,
Vergelegen G.V.B 2011 and 20@2re highly recommendedC2t f 2 Ay 3 2y GKS LINB
success of white Bordeaustyle blends,yfy G KS wnanmp tfFGGSNR&E {2dziK ! FN.
wines were awarded five star status, namely, Constantia Uitsig Constantia White 2013, Flagstone
Treaty Tree Reserve 2013 and Oak Valley Mountain Reserve White 2010, the latter substantiating

the ageability of South African white Bordeaskyle blend wines. In addition to these three five star

wines a total of nine wines were highly recommended by the Guide, these including names
commonly seen garnering awards for their white Bordeatyte blends: Ciimonix Reserve White

2013, Cape Point A y S @3WGER\dcfion Reserve White 2013, Cape Point Vine§latidsih 2013,

Cederberg David Niewoudt Ghost Corner The Bowline 2013, Nitida Coronata Integration 2013,
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{G§SSYoSNHB al 3yl /[ NIl ewelWhitex2018 arid Vétdelegbm GWEEOMIZEN & w
2013.hthennmc tfFGGSNRA {2dziK ! FNAOFLY 2AYyS DdzA RS |
were awarded five stars, a notable improvement on the preceding year, these including Bloemendal
Kanonberg 2014, CapPoint VineyardQCWG Auction Reserve White 2014, Constantia Glen Two

2014, Constantia Uitsig Natura Vista 2014, Newton Johnson Resonance 2014, Nitida Coronata
Integration 2014, Oak Valley Mountain Reserve White Blend 2011 and Spier CBlatike2 2014,

while the Delaire Graff Reserve White 2013 was highly recommended.

Ly Fylfteaiaya (GKS 2dzR3Sa Q20I65iGRevitleqt that hai@issigiificadt h a ¢ 2 {
potential in the South African white Bordeastyle blend category, with JD Pretorinsting it was

possibly the best category he hader judged (Pretorius, 2015). Despite this praise,dhas is on

producers to be sitespecific and meticulous in selecting parcels and assembiwig blends. These

blends need tabe focused and carefullgrafted in order to command their high prices. It is also

imperative that the producers oak their wine judiciously (Barnard, 2014). Francois Rautenbach
commented that his overall impression was that producers were using larger proportions of
Sauvignon Blanyin orderi 2 LINRP RdzOS ¢gAySa G(KI G pvéhinBwvorkedtd NJ SG N
their detriment, dzf G A YI 1St & ONB+t 82V AY 3y dih s lEghrideSaRd

finesse (Rautenbach, 2014). The latiestdback (OMTWS 2016) indicatbat the Sauvignon Blanc

Sémillon category was indeed mofecusedsinceproducers were expressing these blends te th

best of their ability (Barnard, 2016). An interesting point raised by Andre van Rensburg of
Vergelegen was that the international success of South African white Bordédaxblends has

largely driven the improvement of other wine styles in South Africa (Van Rensburg, 2046na

communication).
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12.1  An analysis ofbulk andpackagedexports of South AfricanwWhite Bordeauxstyle wines

The chta obtained and synthesized from SAWI& usedo evaluate the comparison in bulk and

packaged exports of Sauvignon Bla®émillon ad Sauvignon Blan§émillonblends.

The table below illustrates the year of export, format of export, cultivar or blend coitiposnd

litres exported.

Table8: Exports of Sauvignon Blanc; Sauvignon Bi&amillon; Sémillon and Sdéillon-Sauvignon
from 2010¢ 2016

Source: BWIS

Year Format Cultivar/Blend Composition Litres
2010 | Packaged | PACKAGED SAUVIGNON BLANC (BLANC FUME) 17,327,007.06
2010 Bulk BULK SAUVIGNON BLANC (BLANC FUME) 43,88,490.00
2010 | Packaged | PACKAGED SAUVIGNON BLA¥MILLON 1,440964.50
2010 Bulk BULK SAUVIGNON BLASEMILLON 858530.00
2010 | Packaged | PACKAGEBEMILLON 43,849.49
2010 Bulk BULKSEMILLON 0.00
2010 | Packaged | PACKAGEBEMILLONSAUVIGNON BLANC 111,789.00
2010 Bulk BULKSEMILLONSAUVIGNON BLANC 0.00
2011 | Packaged | SAUVIGNON BLANC (BLANC FUME) 16,334,050.34
2011 Bulk SAUVIGNON BLANC (BLANC FUME) 8,988724.80
2011 | Packaged | SAUVIGNON BLANSEMILLON 1,286,313.00
2011 Bulk SAUVIGNON BLANSHEMILLON 95,180.00
2011 | Packaged | SEMILLON 25,254.00
2011 Bulk SEMILLON 0.00
2011 | Packaged | SEMILLONSAUVIGNON BLANC 89,658.00
2011 Bulk SEMILLONSAUVIGNON BLANC 0.00
2012 | Packaged | SAUVIGNON BLANC (BLANC FUME) 20,513253.14
2012 Bulk SAUVIGNON BLANC (BLANC FUME) 9,011,480.00
2012 | Packaged | SAUVIGNON BLANSEMILLON 2,279,857.50
2012 Bulk SAUVIGNON BLANSEMILLON 0.00
2012 | Packaged | SEMILLON 45,022.50
2012 Bulk SEMILLON 0.00
2012 | Packaged | SEMILLONSAUVIGNON BLANC 58,126.50
2012 Bulk SEMILLONSAUVIGNON BLANC 51,100.00
2013 | Packaged | SAUVIGNON BLANC (BLANC FUME) 20,273315.13
2013 Bulk SAUVIGNON BLANC (BLANC FUME) 17,882,305.00
2013 | Packaged | SAUVIGNON BLANSEMILLON 1,922124.00
2013 Bulk SAUVIGNON BLANSEMILLON 96,140.00
2013 | Packaged | SEMILLON 34,537.50
2013 Bulk SEMILLON 15,000.00
2013 | Packaged | SEMILLONSAUVIGNON BLANC 55,053.00
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Tabley

6 O 2BKpor®s RfiSauvignon Blanc; Sauvignon B&émillony Sémillonand Sémillon
Sauvignon from 201Q 2016

Source: SAWIS

Year Format Cultivar/Blend Composition Litres
2013 Bulk SEMILLONSAUVIGNON BLANC 102,040.00
2014 | Packaged | SAUVIGNON BLANC (BLANC FUME) 20,756,992.73
2014 Bulk SAUVIGNON BLANC (BLANC FUME) 16,701,806.00
2014 | Packaged | SAUVIGNON BLANSEMILLON 1,365478.50
2014 Bulk SAUVIGNON BLANSEMILLON 553960.00
2014 | Packaged | SEMILLON 27,034.50
2014 Bulk SEMILLON 25,950.00
2014 | Packaged | SEMILLONSAUVIGNON BLANC 19,065.00
2014 Bulk SEMILLONSAUVIGNON BLANC 93,180.00
2015 | Packaged | SAUVIGNON BLANC (BLANC FUME) 21,767,317.82
2015 Bulk SAUVIGNON BLANC (BLANC FUME) 19,398815.00
2015 | Packaged | SAUVIGNON BLANSEMILLON 1,475448.75
2015 Bulk SAUVIGNON BLANSEMILLON 531,060.00
2015 | Packaged | SEMILLON 27,225.75
2015 Bulk SEMILLON 0.00
2015 | Packaged | SEMILLONSAUVIGNON BLANC 8,832.75
2015 Bulk SEMILLONSAUVIGNON BLANC 74,520.00
2016 | Packaged | SAUVIGNON BLANC (BLANC FUME) 15,886,754.41
2016 Bulk SAUVIGNON BLANC (BLANC FUME) 18,959,899.00
2016 | Packaged | SAUVIGNON BLANSEMILLON 711,815.25
2016 Bulk SAUVIGNON BLANSHEMILLON 432,420.00
2016 | Packaged | SEMILLON 21,233.25
2016 Bulk SEMILLON 0.00
2016 Packaged | SEMILLONSAUVIGNON BLANC 18,922.50
2016 Bulk SEMILLONSAUVIGNON BLANC 0.00
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Graph1l: Comparison of bulk and packaged exports of Sauvignon Blanc; Sauvignon-Siamiton;

Smillon and £millon-Sauvignon Blanc from 2012016

Source: SAWIS
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In 2010, total packged Sauvignon Blanc exports amounted to 17,327,007.06 litresviiile bulk

Sauvignon Blanc exports amounted to 4,388,48Glckaged&millon exports for 2010 ammted to

43,8%8.491, with no bulk $millon being exportedCollectivelypackagedSauvignon Blargmillon

and &millon-Sauvignon Blanc exports amounted to 1,552,753.80lile bulk exports for the same

blends amounted to 858,530L, or 55.8%packaged export$ackagedauvignon Blanc exportsr

2011 decreasedby 5.7% fromthe preceding year to 16,334,050.34L while bulk Sauvignon Blanc

exports increasedby 105% to 8,988,724.80L. For the same yepackaged &nillon exports

decreasedfrom 43,849.492 to 25,254L;once again there were nobulk Smillon exports.

CollectivelypackagedSauvignon Blargémillon and $millon-Sauvignon Blanc exports amounted to

1,375,971L, this reflecting a decrease of4% on the previous year, with blended bulk exports
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reflecting a decrese of 88.9% to 95,180Packaged Sauvignon Blanc exports for 2012 displayed
positivegrowth of 25.5% to 20,513,253.14kith bulk Sauvignon Blanc exports for the same period
increagd by 0.2% to 9,011,480IRPackaged®millon exports for the same period alseflected
positive growth of 78.2% to 45,022.50L, with packaged Sauvignon-8anibon and $millon-
Sauvignon Blanc blend voles increasing to 2,337,984L, a growth 68.9%. Exports of hlk
Sauvignon Blar&millon and $millon-Sauvignon Blanc blendsr 2012 amounted to 51,100L,

down 46.3% on the previous year.

Both single varietal packaged Sauvignon Blanc and Sauvignon3taiion/Sémillon-Sauvignon
Blanc blend reflected decreased exports in 2018amely to 20,273,35.13L and B77,177L,
respectively.However, @mand for bulk blended é&nillon-Sauvignon Blanc saexports inthis
categorygrowing to 198,180L, and this being tfiest year in which the aforementioned blend was
exported in bulk from 2010. Bulk Sauvignon Blanc exports incrdas88.4% tal7,882,305L while
bulk S2millon exports amountedo 15,000L, also a first since 20IBackaged éhnillon exportsin
2013 amounted to 34,537.50lEollowing on the previougyear, packaged Sauvign Blanc and
Sauvignon Blan&millon/Sémillon-Sauvgnon Blanc blend$or 2014 once again reflected positive
growth, namely t020,756,992.73L and 1,384,543.5fspectively Bulk Sauvignon Blanc exports
decreasedby 6.6% to 16,701,806L while bullérSillon exports increasedy 73% to 25,950L
packaged &nmillon, however, decreased to 2134.50L There was significant demand for blended
bulk Sauvignon Blargmillon/Sémillon-Sauvignon Blanc during 241this amounting to 647,140L,

an increaseof 226.5%.

Packaged and bulk Sauvignon Blaagports displayed positive growth during 2015at
21,767,317.82L and 19,398,815L, respectively. Packagmadid® exports for 2015 also showed a
marginal increase to 27,225.75L; there was no buiifon exported during the same period.
Packaged Sauvignon Blagganillon/Sémillon-Sauvignon Blanc blend exports amounted to
1,484,281.50Lreflecting growth of 7.2%while bulk exports of the same wine style decreassd
6.4% to 605,580L.In 2016 loth packaged and bulk Sauvignon Blanc exports decreased
15,886,754.4IL and 18,959,89%espectively In the same yearpackaged Sauvignon Blanc
Smillon/Sémillon-Sauvignon Blanc blend exports frahy84,281.50L to 730,737.75L, whilallb
exports of Sauvignon Blai®millon for the same period amounted to 432,420L, this mdfleg a
decrease of 25.8% on 201Fackaged &nmillon exports postd a decrease of 22%.

As evident fromGraph 1, exports of bulk and packaged Sauvignon E&mndlon/Sémillon-
Sauvignon Blanc blendreflecta small proportion oftotal bulk and packaged Sauvignon Blanc

exports Furthermore, bulk and package@nillon exports represent a very small proportion in
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relation to bulk and packaged Sauvignon Blanc exports, substantiating the notion émdto8
remains largely anonymoudt is evident from this analysishat much work lies ahead in the
promotion of white Bordeaustyle blendsand specifically the &nillon varietal,both in the local

and international markets.

13. Marketability of South African White Bordeaustyle Blends

Researclpertaining togeneralconsumer trends antiroadtrends in wine styles is beyond the scope
of this research paper. The authbassoughtinsteadto gaina specifidnsight into the marketability
of white Bordeaux blends and what measures may be proposaafdmote consumer interest in

South African white Bordeaux blends.

In testing the hypothesis that South African white Bordeatyte blends lack popularity and general
consumer awareness relative to Chenin Blanc or Mediterrarstg@e blends, it was agreeby

producers and other informed industry participants that white Bordestyke blends do not enjoy

the same appeal, presence or status. It was postulated that this is largely due to consumers not
fully understanding the category, or its global presermnd success, as well as the rise in popularity

of aromatic single varietal wines to the detriment of blended white wines (Pretorius and Savage,
2016, personal communicationpespite havingreviouslybeen oneof the most widely cultivated

wine grape cliivarsin South AfricaSémillon is largely unknown to most consumers and lacks the
appeal and identifiability of cultivars such as Sauvignon Blanc and Merlot (Fridjhon, 2016, personal
communication). Consumers find it difficult to relate to Sémillas it lacks the body, softness and
unctuousness of Chardonnay, the aromatic fruit affmrality of Riesling and the intensity of
Sauvignon Blanc (Bulleid005). Furthermore, the rapid reduction in Sémillon cultivatidoe to

among other reasons, diffitty in cultivation, sensitivity tovind, virus infectionand difficulty in
LINPOSaaAy3asr KFa NBadzZ 6SR Ay {SYAtft2y y2 f2y3SN]
2016, personal communication)t was suggested that progcer organisations do notargely
influencethe popularity of a wine style, but it imther the cultivar that has inherent appeal, such as

the typicity anddistinctivenes2 ¥ { | dz@A 3y 2y . f.lAydpdsed 6 fotudhdy daNa LINE F A
particular blend, producers and organisatipissich as Wines of South Africa (WOSA), should rather

focus their cumulative efforts on building broader category of white blends (Savage, 2016,
personal communication) and in doing, $miild and promoteW. NI y R { 2IfitieucdeS WA O Q &
white Bordeauxstyle blends is in any way influenced by international trernide ability of Graves to

rival topBurgundy may translate wdbicallyand generate interest in this category (Johnson, 2007).
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It was also suggested that the white Bordeaide blendcategory lacks the market presence and

popularity of single varietal wines, such as Sauvignon Blanc, due to producers marketing their blends
under trace or proprietor names, such ddagna Cartaf N2 Y { 4SSy o SNBZfromA NBOG 21
Tokara or G.V.B Whifeom Vergelegen. Th&rategy, implemented by some producers to highlight
{2dziK ! FNAOI Q& | &lask bléhds ori @h intelNRidhalzp&forng, Vdd Rensburg,

2016, personal communication) means thabnsumers do not immediately relate the specific

cultivar composition, but rather the brand and trade nhame (Mossop, and Pretorius, 2016, personal

communication).

It was also suggestedhat producershave moved away from labelling their white Bordeastyle
blends as Sauvignon Blag8émillon to prevent any comparison of these blends wiétiher single
varietal Sauvignon Blanc or Sémilldfurthermore, it was speculated that the lack of markgpeal
may be attributed to thee blendsbeing negatively compared with Sauvignon Blanc, gavemilar
flavour profile to Sauvignon Blanc in their youtket being priced significantly more expensively,
now commanding substantiallyigher prices (in excess of R100 per bottle)addition to this, these
blended wines arecomplex and complicatedand, as a result the laymanmay not be able to
immediatelyfind affinity with them (Eedes, 2016, personal communicatioByucially these wines
are largely craftedaccording to & A y' S Y I parteiNaR style and reflection dgrroir, and do not
seek to reflecthe individual cultivar characteristics of Sauvignon Blanc or Sémillon (Savadyan

Rensburg, 2016, personal communication).

Top quality white Bordeaustyle blends, such @l LIS t 2 Ay 0L af A BRKIENRGS Sy 6 S NE
Cartal Y R = SNHS{ Wht§ r@ prodizedlsindsmall quantities (3,6000,000 bdtles) and

command high pricesThese winesack the sheer volume to competebustly for domestic market

share at retail level, particularly as these wines are also exported in significant quahtiiesyver,

the relatively small productionenables producers to fine-tune their target markets to
knowledgeable and discerning wine consumetsis avoidng compettion with larger categories,

such as single varietal Sauvignon Bl@edes, 2016, personal communicationyvédis also suggested

that the premiumisation of these blends has resulted initheeing classifiecs a niche category
commanding higher priceand positionedto illustrate the sheer quality of South African white
Bordeauxstyle blendsUnfortunately, this strategy has limited the target market to knowledgeable

wine consumers antb a limited segmenbf consumerswith disposdle income.

It shouldbe notedthat in many instanceproducers will add a tiny portion (<15%) of Sémillon to
their Sauvignon Blangesignhated blends. Despite the harmony between Sauvignon Blanc and

Sémillon,and the benefits to the wine derived frondding the latter,it is apparent thafproducers
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place more emphasis on the labehrietal most closely aligned with broad market demand,

particularly at lower price pointstaetail level.

It was agreed by those interviewed for the purpose of this resegraper, including Michael
Fridjhon, Christian EedeBuncan Savage, JD PretoriMBles Mossopand Andre Van Rensbutigat
premium South African white@deauxstyle blends are as ageorthy as other white wine styles,
for instance, barrefermented Chardonnay or Rieslingut also that the Sémillon component
typically requires a more time in order to develop optimally and express iSelpite the age
worthiness of the best examples, consumers largely seek wirsgsate marketready upon retase

and are typically consumedwithin 24 hours of purchase (Van Rensburg, 2016, personal
communication). Thus, producease caughtin a predicamentwhich, despite their wines being at
optimal quality after some years in the bottle, they simply cannétrafto hold back wingdue to
financial constraints anthck ofeconomic viability. Andre van Rensburg of Vergelegen consnent
that a positive spiroff of aslover NI 6 S 2F al S 2F GKS +#SNBSti§3ISy WD
giventhe benefit of botte maturation, this being beneficial wustomer educationThis sentiment

was further echoed by Christian Eedes
Improving consumer education

According to their respective®0 & A 1§ S& > / | LISIslied® 20¥3(is beshefij@yed-odiFed Q
to ten yeas, whileDie Bartho from Hermanuspietersfontein hasnaturation potential of at least

five years after vintage.

In promoting the ageability of white Bordeausstyle blends, itwas suggestedhat like-minded
producers partake in roadshows anthster classs comparing South African white Bordeastyle
blends to intenational examples, and igo doing adequately convey this message to the market

(Van Rensburg, 2016, personal communication).

As part of the research for this dissertation,study was undertakemmong 70 interviewee$o

determine consumer perceptions of the agbility of white Bordeawstyle blends The question

L2aSR sta a!d 6KIG LRAYG 6ydzYoSNI 2F &Slkdeo I Fd$
0f SYR Wiw@tagddR @ P2t R¢ 0SAy3I RSISN¥AYSR o0& GKS &as$
where fruit expression is negligible and the wine no longer displays varietal characteristics. Fifteen of

the 70 respondents indicated that two to three after vintage a gyalihite Bordeausstyle blend

would be deemed too old34% ofthe respondents indicated that gour to fiveyears dter vintage

they would deenthe winetoo old. A total of 12 respondets indicatedthat they would deem the

aforementioned style of win¢oo old aftersix to tenyears from vintagewith seven respondents
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indicating tha only atten yearsor more after vintage would they consider the indicated wine style

too old.

Significantly, if only from this signpost survey, it can be dedubatithe nation of drinking most
white wine styles within the vintage year still seems to cargpme weight, given that seven
respondentsindicated that a wine one to two years after vintage would be deemed too old.
Interestingly, one respondent indicated that vineaglays no role in the determination of quality.
Despite agreement by experts across the industry regarding the-agkty of both local and
international white Bordeaustyle blends, rany consumers are oblivious to this fadavouring
wines which dispha the vibrancy of youth in favour of the layered, textured flavours of matured
wines. Thusthe importance ofconsumer education, including producevadshows and master

classesin promoting the ageability of white Bordeawstyle wines cannot be ovemphasised.
Building a profile through awards and market interaction

Producers have conflicting opinions on placing award stickers from wine shows obadtiksgs, but
have largely agreed thatimning an award did improvenarket interest andhe overall sales of a
particular wine (Pretorius, 2016, personal communicatioffiis wasfurther substantiated by
increased sa2 ¥ (G KS + SNHS({ Sifebiyvasialapdeddiive stark k th& Platt8outh
AfricanWine Guide (Van Rensbuagd Orpen 2016, personal communication ). Furthermore, it is
important for producers to work with the media, wine show convenors and sommétiessder to
gain better market taction. Roadshows, as organised by specific viarens provide a platform for
winemakes to showcase their awardinning wines and shoulbde viewedas an invaluable means
of introducingunique wine categories, such as white Bordeatyle blends, to the wingrinking
public.It is, however, importanthat the producersparticipatingin these roadshowsbe like-minded
and committed to acommon objective to achieve the collective goal of promoting the cgoey,

rather than trying to favoutheir individual products.

White Bordeausstyle blends are carefully crafted to reflect a specificestghd in some instances,

the uniquenesfterroird Ly R2Ay 3 &2 (GKSAS of SrggRidngtmeid 2 F G Sy
order to develop and reflect the unique virtues of the vineyards from which #weysourced. As a

result, these blends arefoll Sy yoéyiiT NHIA (B Qforwayti Rs ehriydigase commercially
styledwinesand are best when accompanied bycamplementarymeal. Due to the wine pricing

structures of many restauranis South Africa, wines such Bagna Carta and G.V.B Whitehich

command higher prices ecellar, are often out of the financial reach of local clientele and cater
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largely for the discerning tourist keen on exploring quality South African wines (Van Rensburg, 2016,

personal communication).

Classification

In discussing attempts at classifying South African white Bordgigiexblends with industry leaders

and acclaimed wine commentators,vitas agreedhat a classification system such as that adopted

by the Chenin Blanc Association would be of little uséstly, Sauvignon Blanc and Sémillon are

compkementary when blendedand secondly, variations in white Bordeastyle blends related

pyrazines/thiols and oak, makirgjtempts at classification stifling and counferoductive (Eedes,

Fridjhonand Van Renrburg, 2016, personal communicatiofurthermore, attempts at clasgihtion

according to pyrazines or thiols could prove challengasgvariations observed during the judging of

the Sauvignon Blargémillon blend category difie Old Mutual Trophy Winet®w and the Riscura

White Hot Wine Awards were not significant enoughdraw conclusions fromand relatel more to

the level of discernible oak, overtness of fruit and more/less pyraBEngher substantiating the lack

of necessity foland practicality osuch a classification system magthe fact that South African red

Bardeauxstyle blends, which form significantly larger categotiian their white counterpars, have

never been classified in such a manner (Fridjhon, 2016, personal communication).

Table 9: Growth in the volume and price for prdetermined producers of white Bordeaustyle

blends in South Africa

Source: Dataynthesisedrom producer information

Producer Maiden | Volume | Price | Current | Volume | Price | Change | Change
vintage | (bottles) per vintage | (bottles) | per in in price
bottle bottle | volume (%)
(%)
Cape Point 2004 1,000 R120 | 2014 3,000 | R235 | (+)200 (+)96
Vineyards 10,000 900
Ghost Corner 2012 3,300 R185 | 2015 8,000 R210 | (+) 142 (+)13.5
HPF* 2006 | 9,333 R125 [2012 [4,667 |R190 |(-)50 (+)52
Nitida 2007 | 2,200 R100 | 2014 |6,000 |R145 |[(+)172 | (+)45
Steenberg 2007 3,300 R395 | 2015 3,300 R550 |0 (+)39
Tokara 2004 | 3,700 R120 | 2014 11,000 | R240 | (¥)175 | (+)100
4,000 197
Vergelegen 2001 3,000 R75 2013 6,600 R340 | (+)120 (+)353

*Hermanuspietersfontein
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14. Consumer peferencesurvey¢W?2 KA (S  -sldiR S i/ &z& Q

Background

In order to determine consumer perceptions of white Bordeatyte blends, a online consumer
study was compiledia Typeform.comThe results of this study are availaliftem the authorat

request.

The study sought to evaluate, according to age and gender categories, the understanding of white
Bordeauxstyle blends and their composition; general white wine consumption trends; perceptions
at different wine price points; purchasing trendmd an overall impression of the white Bordeaux

style category.
Participant composition

It shouldbe noted that the sample pool was not limited to consumers only, but also sought to
include wine producers, persons involved in wine marketing and/or publgtions, importers,
retailers and distributors, restaurant and hospitality personneds well & wine
journalists/commentators, thougin the case of the latter there were no online participar®s.the

192 participants invited to partake in the voluntastudy a total of 106 people accessed the host
website, either by means & PC/lapt@, tablet or cellphone, ofhose, 71 respondentscompleted

the survey The average time taken to complete the survey was six minutes and forty three seconds

(00:06:43).

The vast majority of respondents were aged between3®byears old, these beingassified ashe

Millennial GenerationY {The Centrefor Generational Kinetics, 201,6amounting to 30 of the 71
respondentsor 42%,the second largest group of respondents wvilas 45to 60 year oldgroup, this
group comprisingan overlap ofGenerationX and the Baby BoomBeneration(Martin and Tulgan,
2003; The Centre for Generational Kinetics, 201,6adnd amounting to31% of respondeist The
overlapping GenerationX and Y (360 44 years old) accounted for 13% tife respondents

followed by five respondentaged 18 to 24 yeas, the overlapping Generations and Z4Schiffman
and Kunak, 2010The Centrefor Generational Kinetics, 2016four respondents werbetween 61

and70 years old and one respondemtasof more than 70 years of age.

The importance ofzeneration Y (thoseborn between the early 1980s and up to between the mid
1990s and early 2000s)) growing and promoting 2 dzii K  peff ddfitddwir@ &onsumption has
been the topic of muchdiscussiorover the past few yearsas this group is considered to represent

the most important new market segment (Wolf, Carpersd QenaniPetrela, 2005)and isseenas
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the largest growing consumer generation since the Baby Boomefa&on (Hammond, 2010)For

the wine industry Generation Yrepresens consumers aged between 2and 36 yearswho are
largely characterised as being eager to experiment with new procaraiestablish preferences for
specific brandsHence, there is a need for marketing efforts to be uniquely tailored in order to
understand and build relationships with this increasingly important market segmi@ntan
experiment undertaken in California to observe comparisdretween X, Y and Baby Boom
Generation wine consumet¥Wolf, Carpenter, Qenaiitetrela, 2005), théBabyBoom Generation
emerged aghe most important segment due to it repsenting onethird of the population of the
United States of Americaand havingthe highestspending patters (Wolf, Carpenter, Qenani
Petrela, 2005).More recent research, however, indicates that this demographic has changed
somewhat with Generation Yhow possessing strongurchasing power and spending substantial
amounts on less complex alauit beverageghan wine such as beergider and readyto-drink
(RTD) productgFoxcroft, 2009)Other studies note thatvine preferences and purchasing trends
among Generation Y are also strongly influenceddayors such as social acceptability and wine
brand imaggHeyns, 2012) whereas hose classified aSeneration Xand the Baby Boom Generation
tend to judge wine by more traditionalstandards and criterissuch as prestige, high quality, brand
name and food compatibility playing an important role in purchasing trendgWolf, Carpenter,
QenaniPetrela, 2005).

In terms of gender demographicd the participantsn this online consumer stugyhe vast majority

of respondents were femaleomprisings9 of 71participants or 83%.

Of the respondents surveyed, 73% indicated that they were in no way professionally linked to the
wine industry, but rather consumeis wine. This is considered beficial for the purposes of the
survey as it povides a clear indication of neumer (as ogposed to specifically industry expert)
preferencesNine respondents were directly involved in the industigher as grape growers and/or
producer cellarswith four respondents directly involved in marketing, public relations or advertising
of the wineindustry. The group comprisingine importers, retailers or distributoramounted to

three of the 71 respondents, with respondents related to the hospitality and restaurant industries

also accounting for three of 71 respondents.
Survey findings
Market awaeness

White Bordeauxstyle blends and theiconstituent millon, remain largely unknown to most wine

consumers surveyedas indicated by 36 of the 70 respondents afdl of 71 respondents,
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respectively Interestingly thoudy, 23% of respondents four@milt 2 y i
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Accordingto this survey, most respondentgl of 7)) were aware that South Africa has received
international praise for its lility to produce worldclass white blends, including white Bordeaux
style blends. White blends were also perceived as, on average, offering battex for money in
terms of quality: priceratio, as evidenin 43 of 71 response$urthermore, 40 of 71 respondents
indicated that white blends accoued for more than 50% of wine purchases in any given mpnth
while 31 respondents indicated white blendsccouned for 25% or less of their monthly wine

purchases.
Factors determining purchasing behaviour
Price

According to this survey,ine purchasesstill appear to be lardg pricesensitive particularly where
the producer, region or blend is unknowas 33 of 71 respondents dicatedthat wine purchase
decisions were based primarily on price. Further analysis indicated lthadf 71 respondents
consider wine priced atI0 per bottle to be too expensiy7% drew the line at R2Qq#er bottle,
followed by16 respondentsvho deemedR300 per bottle too expensive. Further up the price chain,
atotal of 20 respondents consideripesof R400to R1000 per bottlasW¥ S E LIS, yiril ths8o0ld

not consider the purchaserhis ispromisingas itillustrates thatconsumersare aware of South

I F NJIst@tlis&sa wine-producing country anarewilling to pay more for better quality.
Peer influence

In terms of white Bordeaustyle blends and their constituentydnd name and recommendations by
friend/relative alsoplay an important role in purchasing decis&as indicated by 30 of 71 and 29 of

71 respondents, respectively
Awards

Accordng to this survey, the role afate keepers andnportance ofawards, as indicated bgward
stickers on wine bottledhavediminished somewhaés key purchasing determinaness indicated by
21% and 27%espectively, with blend compdin carrying more weight at #4. Purchasing

decisions based on region and packaging account for 13% each in this particular survey.
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Perception

White blends, both below and above R90 per bottle, anmsidered tooffer value for money;
K26SOSNE (K2aS ¢KAGS of SyRa O2YYFIYyRAYy3a Y2NB (Kl
AYGSNBAGAY3IQ onc: 2F NBALRYRSY (ndedts).[Fyrignatdh, IN&S OA & S
y2iA2y GKIFG of SyRa IINB | YStya gKSNBoe OStfl NA
as indicated by only 4 of 71 respondents in this sutveleving this to be the cas&Vhite blends

below R90 per bottle, howevet, NE & GAff O2yaAiRS NNSiRlic#ed By2b%bf I yR O

respondents.

Further analysiseflectsthat 28% of consmers in this survey woulgay R300 for a 750ml bottle of

Wy AOKS GKAGS GFNASGFE QY adzOK I a DoNdy TedifS69 . f | y O:
respondents indicated that they woufdvoura white Bordeawstyle blend with seven respondents

favouring Chenin BlaAgased blends. Single varietal Chenin Blanc accountsrly five of the
respondentsXirst choice in terms ofvhite wine style. A total of fiveof 69 respondents indicated

they would not pay R300 for a 750ml botté wine, whiletwo respondents each would favour

sparkling wine/Metho@ Cap Classique and SauvignonnBlaRed wine accounted fothree
respondent§Xirst choice instyleg A i K 2y S Sl OK FIF @2dzNAy3 aSNI 203 {

assumed to be a blended red wine.
Purchase and consumption behaviour

According to this survey, retail outlets still account for the vast majority of wine purchases
supported by68% of respondentsvith direct (via the farm) and online channels accounting for 20%
and 4%, respectively. Furthermor®,2 y & dzY S N@ronwe&iendediBe of purchase via retail
outlets andthe concept of immediate gratification iglustrated by 44 ofthe 71 respondents
purchasing wine for consumption within 48 houfaventy eight percenbf respondents indicated
they purchasd wine for the purpose of maturatiofor sixmonths to a year prioto opening and
24% ofNEB a LJ2 yfRvBuyed maturation for one year or more after purchase prior to opening.
Four of 71 respondents indicated they purchase wine as an invesfraedt13 of 71 respondents

bought these winess a meanso impress friends, relatives or loved ones.
Marketand varietals

The surveyillustrated the moderate popularity of Souh African whitewine versusinternational
offerings, with consumers findinghe greatest excitement, scope for growmd exposure at a
global levelg their top choicesincludedSauvignon Blanc, Chardway, Chenin Blanc, Chenin Blanc

based blends, white Bordeaintends, Rbne-style blends and any other style omitted from the
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original selection.Thirty percentof respondents indicated Sauvignon Blanc offered the greatest
potential, followed by Chardonnaynd Chenin Blanc at 23% and 20%, respectidilye of 71
responses indicatethat white Bordeausstyle blendsoffered the greatest excitement and level of
exposure with Chenin Blanbased blends at six of 71 responsB$bne-style blends, a rather new
developmentin South Africareceived limited support wittonly two of 71 respondents indicating
these offerexcitement and global exposure. Three respondents felt that they lack sufficient insight

to offer an opinion and as such declined to answer.

In summay, it is evident that despite South Africa producing top quality white Bordestyle blends
that are ona par with mostinternational offerings, much must still be done to increase consumer
awarenessnot only of the blend, but also its constituenté®illon. Furthermore, price remains a
key factor in wine purchase trendgnd producers need to develop new and intuitive marketing
strategies toentrenchthe qualityversus price positioningf their product to grow existing market

share.

15. Enjoying Whie Bordeauxstyle blends

White Bordeausstyle blends are often dry with crisp, refreshing acidétyd are largely vinifiedn
French oak barreJsdding richness and texture to the wigghey maybe describedas the perfect
accompaniment tovell-preparedmeals. Fermentation and maturation in oak barrels oftesultin

the wine developing an oiliness and landike flavour with age.

According to Wikipedia (2016), gastronomy nimydefinedas a study of the relationship between

food and culture, the art bpreparation and serving of rich or delicate aafgpetisingfoods, a
particular regio® stylistic preparation and cooking of food, as well as the science of good eating.
Gastronomy carbe subdividedinto four main spheres, namely practioghstronomy theoretical
gastronomy, technical gastronomy and food gastronomy. In brief, practical gastronomy is the
practice and study of the preparation, production, and service of varioussfand beverages from
countries around the world, where theoretical gastronpiserves to support and underpin practical
gastronomy through its association with a system and process apprémaised on cookery books

and recipes. Technical gastronomy focuses on the discipline associated with the preparation and

serving of food anddveragesand further underpins practical gastronomy.

When tasting food and wine, together or alone, complex chemical reactions take plabe in
olfactory organs, transmitting signals to and interacting vtttk limbic systemof the brain. Taste

senses are able to distinguish five types of stimuli, namely sweet, sour, salt, bitter and umami
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(savoury) Popular belief once held that taste was regional to specific aredlsedfongue ¢ one area
perceptive to sweetness, another to salhyather to bitterness, and so ogbut modern research has
indicated that taste receptors for a particular flavour are spread actbsstongue and palate
epidermis.Taste is perceived through receptors locatedgarlic cloveshapedtaste buds on the
tongue where each taste bud compris€s0 to 100 taste receptor cells (Swiegers, Chamtzerd
Pretorius, 2005) thasare receptors to all five taste types (Lindermann 208arryet al. 2004). It is
important to note, however, that the genes encoded to distingussteet and umamiare not
expressedn the same cells, thus ensuring that tastants activate different taste, egitkinso doing

clearlydistinguish themselves as distinct flavours (Swiegers, CharabdiRretorius, 2005).

Y{YSEEQ A& RSaOMNI wiatie campounidKbihe nals Nibefel thie hdde acts as a
chemodetectormonitoring the environment for changes sroma composition (Firestein, 2001).
Volatile odoriferous compoundsre detectedin the nasal neuroepithelium by several million
olfactory receptor neurons hence (i KS 0 @f&®rQ dowers are significantlymore acute
compared tothose oftaste (Swiegers, Chambeaad Pretorius, 2005). Unlike taste receptors, odour
receptor cells express only a single type of odoegeptor, but are also able to bind multiple
odorants and receive combinations of smells, conveying these signals to the brain for interpretation

(Swiegers, Chambeasnd Pretorius, 2005).

In pairing wine and food, balance and synergy between theiswbthe utmost importance as there
should be harmony and no conflicting flavour sensations (Saunders, 2016, personal communication).
In achieving balance, one should consider the body and richness of both the food an@svihey
should be equal partners withouone overwhelming the other or blocking unique flavour
sensations. In saying this, lighter foods Wil best pairedwith more delicate wines and heavier,

hearty foods pair best with a fuller wine (Wine Spectator, 2011).

Matching the prominent flavouelements between food and wine is crucial to filuming pairings

and it is necessary to identify the dominant character, this more often than not being the sauce,
seasonings or cooking method, as opposed to the main ingredient (Wine Spectator, 2011). F
instance, a butteibased lemorime sauce containing shallots accompanies a younger and fresher
white Bordeawblend better than a Thai curry sauce containing coriandéiis is basedn the
notion that the crisp citrus flavours are closer in flavouofie to the wine than spicy and curry
notes, which would pair better with a Riesling, for example (Saunders, 2p&6sonal
communication). Furthermore, is agreedhat acidic ingredients, such as lemons and limes, benefit
from wines with higher acidityallowing perceptiorof themto be softer and rounderBy contrast,

tart foods may result in a balanced wibeing perceived & WFf I 6068Q 62 AyS { LSO
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al ObSAf X I dzii K2 NIaSEB0 Yuydesed that hSconcept of mirroringontrasting

flavours may be a unique alternative to food and wine pairiktgs. example of pairing a Chardonnay

with lobster in cream sauce may be viewadWYA NNBNRAY 3IQ | & 020K | NBE WNA
while pairing the same lobster in cream sawd 0 K / KI YLJ 3y S Yl & 0Ss OASHSR
the latter is linear, refreshing, crisp and petillant, thus able to cut through the richness of the

lobsterin-cream sauce (MacNeil, 2016).

In pairing food andwines, it is important to identify flavour liks and match them accordingly.
Aromatic winesare often associatedvith foods such as fruit, herbs, spices and butter, and by
including ingredients in a dish themphasiseand reflect the flavours and aromas thfe wine, a
perfect pairingis achievedWine Spectator, 2011). Furthermore, foods high in salt provide a great

contrast to fresh, acidic wineas well ago sweeterstyled wines (MacNeil, 2016).

TKS /LIS t2Ayild ,tekofh@endsNddsumpticin® dsledh 2@l with fresh line fish,

crayfish, rich chicken dishes orevendyékd G KS Ay SQa O2YLX SE Tl @2 dzNJ
(grapefruit and lime), florality and spicy qakreatesii KS ARSIt WYANNRNAY3IQ | YR
Justin Saunders, a highly acclaimed chef whaas®mplishments include three single Métin Stars

over a 15year periodservingasY A YA  wWNA 1 1 | Y S, sl asIeaNdgy 2ofked alody&ide F

Conrad Gallagher and Michel RefBixya suggess pairing chicken terrine in cream, shallots and

chivess A 0 K { 1SSy 6 SNHQA, alteinadivély, poacheNpehch and apricot 2h Ndnilla ice

cream for those seeking a contrastdessert pairing (Saunders, 2016, personal communication).

¢ 2 1 | Dldectvé Reserve 2013 would also be the perfect acconmpani to rich, flaky buttered

kingKip, nasturtiums and capers (Saunders, 2016, personal communication).

In pairing cheese and wine it is largely agreed that white waresbest matchedvith soft cheese
and stronger flavours. In th@roductionof severalvarieties ofFrenchcheesethe rindis washedn
wine, either by means ofdipping orpainting and as such may lead orie a particular pairing

(Saunders, 2016, personal communication).
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According to Saunders (2016), the following chegssr particularly well with South African white
Bordeauxstyle blends:

1 Goats cheese

1 Camembert (particularly where mature mushroom flavours develop)
1 Brie (particularly fig or mushroom infused)

1 Herb cheeses (particularly chives)

1 Edam

T Mild and mature chedda

16. Conclusion

Status quo

Sémillon, theworkhorseof the South African wine and brandy industry during thé' t@ntury,

accounting fomore thantpgs 2 F {2dzGK ! FNAOFQa G2aGFft LI FyGAy 33
dwindled to a mere 1.17% of total red and white wine grape cultieard 2.14% of total white

cultivar planting® { SYAf f 2y NBLINBaSyda (KS Wakaguwhier O yi
Bordeauxstyle blend, yet plantings cover little more than 1,150 hectasghile Sauvignon Blanc

plantings are ranked in third place among the most cultivated white wine cultivars at 9,263 hectares

Oneis thus doubtful about thefuture of these blends on a larger commercial scale, particularly as
mainstream cultivars, such as Chenin Blanc, dominate new plantatgsg with niche white

varietals better suited to warmer climate$his isof particular importance as global warmibggins

to impact onviticulture worldwide.
Market awareness

Despite South Africa having received much positive press for local white BorslgéiXiends, it

remains a small, neastatic categoryjn whichproducers of these unique and awawdnning wines

agreethal G KS@& NP y2iaVMbYPPEEE QX f & dz¥ Y RjpoSBISWNEn KA I KE A 3
winemaking team puits best efforts behind a particular style. The niche nature of these white

blends is reflected both in the price they command as well as thegmage of total production

they represent, this typicallpeingless than 5%. Despite thisinnow statusthese focused blends

continue tobe well representedh Y A Y Rdza G NBE LJdzof AOIF G A2y & &adzOK | & t
and at wine shows such athe Old Mutual Trophy Wine Show arbe Riscura White Hot Wine

Awards. Furthermore, it is the efforts of show convenors ahdirpersonsuch as Michael Fridjhon

and Christian Eedesho continue to syport and promote the quality of local white Bordeastyle
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blends. The onus now liegth like-minded producers to present a united front and actively promote

their niche, worldclass blends in thmarketplace
Exports

As previously mentioneaxports of bulkand packaged Sauvignon Ble®émillonblends, along with

single varietal Sémillon, remain nominal when compared to that of single varietal Sauvignon Blanc
further substantiating the need of producers to spend more time in the trade conveying not only the
uniqueness of these blends, but also their exceptional quality. One could also speculate that South
African producers wilhave toadopt a similar mindset to that of our Bordeaux counterparts where
white Bordeausstyle blends are secondary to the more ptafile and better known red Bordeaux

style blends. It is, however, through the efforts of likénded producers committed to producing
world-class white Bordeaustyle blends that this category will not merely vanish into anonymity and

hopefully gain greatetraction.
Classification

The styles of white Bordeauklends varyin terms of oaking regime, pyrazine or thiol fruit
expression and fruitforwardness It was unanimously agreed by all the winemakers and wine
commentators interviewed that attempts astablishing categories for classification would serve no
purpose, but rather pigechole the category to its detrimentlnstead,the category shoulde
marketedas a collective effortwhichis particularly important as these premium wines bear price

tagsrelative totheir world-class quality.
Viticulture

Two of the most important viticultural factors identified during this research paper are vineyard site
and plant material. It is of critical importance that a suitable vineyardtsteelectedaccordingto
winemaking objectives and vice versa. Producers ofiog white Bordeawstyle blendsare located

in cooler coastal winemaking regigrnisenefiting from cooling sea breezes and altitudes typically
higher than 120m above sea lewshich allow for cool gowing conditions during the day and

moderate conditions at night.

Undoubtedly, plant material plays a significant role in producing quality wines of stature and
maturation potential, and for that reason planting disedsse material is the first step iansuring
guality and sustainable production, particularly as vineyard establishment costs are in the vicinity of
R200,000 per hectare and thereafter farming production costs are anywhere from R4{®,000
R48,000 per hectare per year (Archer, 2016, persooaimunication).Thus,it is important that a
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vineyardbe planted for an economic lifespan of 20 years, where harvesting of quality grapes at
reasonable tonnages will ensure input coate coveredand the farming enterprise remains viable.
The monitoring and control of disease vectare of crucial importance in ensuring vineyard
sustainabilityand it isevident that most producerslevote significant resourceso the monitoring

and controlof pesswhich may act as vectors. Furthermore, significant resousicealso devotedo

the control ofweeds that may act as habitats for these vectors.

Together with theclonal selection, viticulturalpracticessuch as canopy management and row
direction areutilised to enhance the flavour profile of Sauvignon Blanc and Sépitothat the
resultant blended wine displaytbe uniqueflavour profilein whichneither the Sauvignon Blanc nor

the Sémillorcomponentsdominates
Viniculture

Vinificationtechniques vary among proders with some favouring whokeunch pressing over skin
contact, natural versus commercial yeast aratiouschoices of barrel and maturation period, for
example. Most of the producers interviewed indicated that varying proposi of natural
fermentationwere usedso as to add complexity to the overall blend. The use of commercial active
dry wine yeasts offers a degree of consistency as well as reducing the risk of stuck fermentations.
Coinoculation has also been successfuitifised to further enhance the complexity of the overall

wine.

The use of French oak trals is widely agreed to compteent the style of wine, the proportion of
new oaktypicallybeing30to 45%. Barrel size varies from 225 to 600 litres, thus prevetitiagak
flavours from dominating the flavour profileas well as allowing for improved woedne
integration. As winemakers continue to push boundaries, vessels such as clay amphorae and cement
eggs are used to enhance complexity and natural fruit flavoutbe wine. These vessels also allow
for more oxidative vinification conditionsdding an extra dimension to the blending components.
The winemakers interviewed also agreed that maturatiur lie and battonage are invaluable
techniques employed duringre-bottling maturation adding depth, richness and texture to the
overall wine. The inhibition of malolactic fermentation (Mbly) means ofsulphur dioxideand/or
lysozyme additions is necessary to retain freshness and linearity of thelwioeler toprevent MLF

in the bottledwines,all the winemakers interviewed indicated that their wingsre sterile filtered

at bottling.

In analysing theabovementionedcost of production of white Bordeaugtyle blends, it is evident

that these wines are at the topnd of the spectrum. The low tonnages per hectare (often less than 7

82



tonnesper hectare),and the costof oak barrels and bottle maturation prido release all serve to

push prices higher up the premium wine segment.

It was unanimously agreeby everyor interviewed for the purpose of this research paper that
white Bordeausstyle blends mature exceptionally well, often only being at optimal quality and
WNB I Re filie2to ejyMPesiq alter vintage. These winase often describedis being austere
and restrained in their youth, but with furthelottle maturation they reachthe depth and flavour
complexitywith whichthey have becomeynonymous It was reiteratedthat the high price these
wines commandranslatesinto a slow rate of sale whichmay beof benefitto these wines as they

are afforded a period dbottle maturationprior to sale

This dissertation has reviewed in detail the status of the white Bordstu& blend category in

South Africa, its underlying potential, and the factors whiche#iten its very existence. The
OFiS3I2NRrQa KAAG2NROIE O2y{iNAodziAz2y (G2 GKS {2dziK
support it enjoys from informe@nthusiasts suggest that every effort must be made to ensure the

sustainability and longevityf this unique offering.

83



17. Limitations and Recommendations

17.1.1Limitations
The small sample size of producers of premium white Bordst& blends in South Africa is the
most significant limitation of this research paper. The limited datailable on individual blend
styles also serves to limit the extrapolation and representation of white Bordsgl blends as a
category in the South African wine industry. In future, it would be useful to expand the scope of this
research paper to inatle alllocal producers of white Bordeaustyle blends, particularipdditional

producers ofpremium white Bordeaustyle blends.

Whilst every effort has been made to substantiate the contents of this paper with proven facts and
empirical evidencethe interpretation and extrapolation of data expressed as opinjomkere that

occurs, mayurther limit the findings of this research paper.

17.1.2Recommendations

Futureresearch andnarketing

The following initiatives would be beneficial in contributinghe knowledge base and profile of the
category in South Africa:

U Extensive analysis dfhe market perception of white Bordeatstyle blends would prove
invaluable in providing insight into purchasing trends of premium white Bordegi
blends in South Africa

i Comparative analyses of white Bordeaiyle blends dominating local and internatal
show platforms versus those favoured at consumer level.

0 Tracking thdongterm performance of premium whitdBordeauxstyle blends in local and
international wine shows would provide insight into stylistic variations that perform well on
such platformsand in doing so guide producer styles

U Anin-depth study of the effects of packaging and product premiumisation on consumer
perceptions and purchases

U Analytical andsensoral study of white Bordeaustyle blends in South Africa and variations
across prodction regions

U Theinclusion of white Bordeaustyle blends as apecificcategory in a greater number of

wine showswhich would build the profile of this blend versus other white blends.
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The South African wine industry is characterised by numerous producer associations focusing on
particular cultivars and wine styles, such as the Chardonnay Forum, Chenin Blanc Association, the

Sauvignon Blanc Interest Group and the PigetAssociation, tanention a few.

The purpose of these producer associations is twofolgate a platform for the collection and
dissemination of information and knowledgand promote the category within the South African
wine industry. Technical workshs and tastings provide producers with insiginto stylistic
variations as well aghe means to improve and streamline production techniques. Vertical tastings
also serve to provide insigiimto the maturation potential of particular wine styles, anddaing sq
provide information in the interest of the broader marké&urthermore, the collectin and analys

of datapertaining toplant material, viticultural and vinificatiolechniques servéo assist producers.

Promoting of particular wine styles anclltivars at market level is particularly importarms this
provides a meanby which a category can increase its target market and generate greater revenue.
Producer associations pool resourcand in doing spshould present a united front and idengfle

brand positioningfurther aiding wine sales. Public tastings and roadshows are arguably the best
means by which producers can grow the premium white Bordesiyle blend categoryo improve

local and international traction Key to these suggestisris the belief that a collective effort in the
interests of the category will achieve far greater results than individual producers operating in

isolation.
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21. Appendices

Appendix A: ViniFerm Cool White MSDS

Source: 2B Ferm Control

ViniFerm™ oomo

2B FermControl GmbH ~ FERMENTATION TECHNOLOGY & OENOLOGY

V01713 MH
Page 1(2)

SAFETY DATA SHEET

» 1. Product and company identification

Product Name: ¢ ViniFerm™ Cool White BIC
Intended use: » Organic yeast for

alcoholic fermentation in wine
Country of origin: » Germany
EG-Code: » DE-OKO-003
Customs tarif number: v 210210 10
Supplier: ¢ 2B FermControl GmbH

Rempartstrafe 2, 79206 Breisach a. Rh., Germany
Phone: +49 7667 911531 Fax: +49 7667 911576
www. 2BFermControl.com info@2BFemControl.com

L4

2. Composition / Information on ingredients
Chemical characteristics: v Dried, food-grade organic yeast in granulated form.

L4

3. Description of Hazards

Measures: » None: product is non-toxic/non-hazardous
» 4. First-aid measures

Skin exposure: » Rinse with water

Eye exposure: » Rinse with water

Inhalation: » Non-toxic

Ingestion: p Non-toxic

General instructions: » None

-

5. Fire-fighting measures
Measures:

All fire-fighting methods can be used

6. Accidental release measures
Personal precautions:

Environmental precautions:

Metheds for cleaning up:

-
-

Wear dust mask in poerly ventilated areas
Mone
Swesap area and rinse with water

-

7. Handling and storage

Handling: » According to GMP (Good Manufacturing Practics)
Storage: » Store in dry conditions
Reguirements for storage rooms/container:  » Always store in original packaging
Storage class: » 12

» 8. Exposure controls/personal protection
Recommendad control equipment: » None
Personal protection:
Respiratory: » Wear dust mask in poorly ventilated areas
Hands/skin protection: » Mormal industrial precautions should be followed
Eye protection: » Normal industrial precautions should be followed
Beody protection: » Mormal industrial precautions should be followed

a1

www.2EFermControl.com




Appendix B: Viticultural gestionnaire

Cape Wine Mastebissertationc White Bordeaux lendsin South Africa

Viticulture.

This questionnairgs related tovil A Odzf (G dzNJ f FSF GdzNBa 2F GKS o0f201a

produced.

1. Loc
i

2. Soll
i.

ation and climate
Would you please provide information on the locationyolir vineyards inaiding
altitude, aspect, slope an®PS cardinates if possible

What other topographicalactorsinfluence you vineyards, for exampleocean, win®

Mention dimatic patterns associated wityour vineyard
1 Annual rainfall (mm)
1 Mean, minmum andmaximum temperatures
9 Frost orother features

What is the tassification ofyourvineyard accordintp the Amerine or SmarandDay
scale(if possible?
Would you please provide information grour predominant soil types? Pictures of soil

profiles would be mosappreciated.

Which il preparation techniquedo you undertakeprior planting with reérenceto pH,
Calciunrectification, etc?

3. Plant material andplanting

Vi.

Sauvignon Blanc clone + rootstock combo(s) used.
Sémillonclone + rootstock combo(s) used.

Planting dimension ().

Row direction.

Training system + cordon height.

Pruning techniques and challenges related to pruningi@inogbud allocation and
optimisation of fertility.
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4. Canopy Management
[ Does the vineyard block display poor/strong vigand method(s) utilized to ensure

Vi.

balance?

Are leaves removed and/or bunches exposed. If so, how many leaf layers are typically

retained?

LT wasSaQ (G2 GKS 1F1020Ss i ¢6KAOK

LIKSy2ft23A0!

Is fruit cropped (removedandat which stage would cropping taking place and typical

percentage of fruit cropped?
Current yields per hectare and ideal yi€lds

Other canopy management techniques employed

Irrigation and fertilisation
Are the block(s) irrigated? If yes, which method(syridgation are practised i.e.

Vi.

Vii.

dripper, microjet etc.?

Is fertilisation practised and if so method of application?

Is mulching practiced?

Method(s) of monitoring soil and plant water status

Are the block(s) subject to any stress during the coursgehess?

Are postharvest fertilization and irrigation practiced and if so what
supplementation is routinelyndertaker?

Has any experimentation with flavour profiles influenced by irrigation
manipulations been undertaken? If yes, is data availatdediscussion?
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Vi,

Pest and weed challenges arldeir control

Predominant weeds in the vineyard block(s)?
Means of weed control implemented and their scheduling?

Do you lave any challenges with regat@ weed control for exampleresistance to
herbicides?

Pests present in the vineyard?
Are methods of pest control anthonitoring utilised?

Which over cropsare used andwvhichtypical cultivation practiceare followed?

7. Phenological stages

Isyour data regardinghenological developmerdvailabé for discussion and
comparison, wh reference to budburstflowering,véraisonand harvestincluding
variations across vintages?
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Appendix C: Vinicultural gestionnaire

Cape Wine Master Dissertation White Bordeauxblends inSouth Africa

This questionnaire pertains to specific vinicultural techniques Usgfl G KS LINR RdzOli A2y 2 F
DirectoiQ Reserve

Viniculture

1. Harvesting
i. Parameters used to determine ripeness?

ii. Preferred method of harvesting and use of cooling prdocrushing. If fruit is cooled
prior to crushing, why is this favoured over the use of a mash cooler?

iii. If harvesting is done by hand, what size bins are usedudrad reasons cited
includingfruit selection criteria

iv. If mechanical harvesting is used, wipatcautions are taken to limit oxidation?

V. What challenges are experienced during harvesting that may affect wine quality in
your specific cellar?

Vi. Are the components harvested individually?
2. Vinification
i. Is skin contact practiced and if yes, for himwg? Do you make use of enzymes
during vinification?
ii. Is specialist equipnm@ available in the cellar, for exampleert gas presses?
iii. What adjustments are made prior to fermentation for examgl@, YAN, FAN and
clarity ofjuice?Would you also please ake reference tdghe clarification methods

used?

iv. Please discuss the vessels used for fermentation and storagdguostntation for
example barrel, amphora tanks, etc.

V. Which yeast strains are preferred for fermentation and at what temperature is
fermentation undertaken? Has any work with-gwculation been done?

Vi. Do you make use of lees contact, and if so, for what duration? Are agsyspension
methods employed?

Vil. What fining agents are typically used?
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viii. Could you please provide insight into your fitiom regime?

Oxygen status of juice and wine
i. Is the wine made in a reductive oxidativestyle?Please citeeasongor doing so or
not doing s@

ii. Methods used to ensure a reductive or oxidative environment during vinification?

iii. Could you please providasight into SO2 and ascorbic acid use during vinification,
with particular reference to additions at harvest, racking and blending?

iv. Is dissolved oxygen (DO) measured prior to bottling and if so are there any records
available for discussion?

V. What isyour preferred Iottle closure andhe reasors far this?

Style of wine

i. Would you please provide insightto the particular style o5 A NB OlG 2 d2d wS &S\
AY Tt dzZSYy OSR 0 &errdirgab Welas Qiticultdesf anti vinfbural practices

used b ensure and/opromote this?

il. Are any analyses of thiols, pyrazines, etc. taken and waudg willing to include
them for discussion?

Production
i 2 KIFG Ada GKS TLILINPEAYFGS LINRRAZOG A 2y | yR LI

i What was the maiden vinthS Q& LINB RdzOGA 2y @2f dz¥YS | YR LINR
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22. Maps

Map 1: Bordeaux vine districts

Source: CIVC
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Map 2: Wine growing aea of South Africa

Source: WOSA.
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