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Environmental effects on Cabernet Sauvignon (Vitis vinifera L.) when 

grown in different sub-regions within Hawke's Bay (New Zealand) 

Abstract 

During three consecutive seasons a study was u ndertaken i n  order to 

characterise viticultura l  environments for cv Cabernet Sauvignon in  

Hawke's Bay.  The in it ial 1 996/97 study showed that phenology, titratable 

acidity and canopy characteristics were of central importance for s ite 

characterisation .  Based on fru it and canopy attributes of the in it ial 28 

sites, six were selected for a detai led study in the 1 997/98 and 1 998/99 

seasons.  Air  temperatu res varied s l ightly between the six s ites and some 

differences were observed in temperatu re ampl itudes and rainfa l l .  

Variab i l ity between s ites in  solar radiation was low.  A large variabi l ity was 

observed in soi l  temperatures, with gravel and sandy soi ls warmer than s i lt 

and clay .  A budburst model based on air and soi l  temperatures is  

presented. Canopy density was affected by seasonal variabi l ity of  soi l 

moisture and soi l  temperature .  Yield to prun ing rat io was h igher at s ites 

with l ight soi ls than at others. F lowering date was corre lated with 

temperature and rainfall i n  the month preceding f lowering and with shoot 

length before f lowering. Duration of f lowering was negatively correlated 

with temperature and with fruit set. Veraison and r ipening were 

significantly affected by soi l  and air temperatures. Soluble sol ids in  fru i t  at 

harvest were positively correlated with a i r  and soi l  temperature and 

negatively with soi l  moisture content. Total phenol ic and anthocyanin 

concentration in  berry skins was correlated with soi l  temperature and soi l  

moisture content. 

Harvest d ates at each of the stu died s ites were chosen solely by their 

respective vineyard managers and the information d riving these decisions 

was not made avai lable .  D ifferences between seasons and sites were 

found i n  sensory evaluation scores of unrepl icated wines p roduced by 

m icrovin ificat ion. H igh wine scores were associated w ith precocity in  



phenological stages, favourable canopy density and optimal  Mg status of 

the vines.  The novel TSS/malic acid*pH maturity index was positively 

corre lated with wine scores and appears to offer potential for early 

p rediction of Cabernet Sauvignon wine quality. A i r  and soi l  temperatures 

for the f inal ripening month were pos itively correl ated with wine scores. 

W ines from soils  of l imited water capacity or l imi ted root g rowth achieved 

h ighest sensory evaluation scores, probably by reduCing vegetative growth 

and thus ind ucing canopy characteristics favourable for fruit d evelopment 

and ripen ing .  

The use of a 'Soi l  Factor' (SF) that i ntegrates so i l  temperatu re ,  soi l  

moistu re volumetric content, depth of topsoi l and water avai labi l ity i ndex 

based on soi l  texture is proposed .  S F  is s ignificantly correlated with 

several attr ibutes of vine vegetative g rowth ,  veraison date, solu ble sol ids, 

tartaric acid ,  mal ic acid, total phenol ics and anthocyanins in  fru it ,  and with 

wine scores .  I t  appears that e nvironmental characterisation of vineyard 

sites i n  Hawke's Bay based mainly on SF is possible.  Th is  s i te 

characterisation cou ld eventual ly lead to determination of future viticu ltu ral 

'terro i rs '  for Cabernet Sauvignon. 
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