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Abstract:

Context and purpose of the study - Deficit irrigation is a viticultural practice often applied to improve the
phenolic composition of red grapes and wines. However, the impact of this practice on grape terpenes — key
aromatics for several grapes and wines — remains largely unknown. This study investigated the impact of
deficit irrigation strategies on free and glycosylated terpenes in Gewirztraminer grapes.

Material and methods - In a field study conducted in Oliver, BC, in 2016, 2017, and 2018, deficit irrigation
regimes were applied to Gewirztraminer vines at different developmental stages (pre-veraison = Early
Deficit, ED; post-veraison = Late Deficit, LD; throughout the season = Prolonged Deficit, PD). A well-irrigated
control (CN) treatment was also established. Treatments were replicated four times accordingly to a
randomized block design. The impact of deficit irrigation treatments on vine physiology and berry
metabolism was characterized with eco-physiological, biochemical, and molecular analyses. Starting three
weeks after fruit set, midday-leaf water potential was measured every 7-14 days and leaf gas exchanges
every 14-21 days. Berry samplings were conducted every 7-14 days to assess the effect of deficit irrigation
treatments on berry sugar (total soluble solid, TSS), acid (titratable acidity, TA), and terpene concentration,
as well as the expression of terpene genes. Free and glycosylated terpenes were identified and quantified
using a SPME-GC-MS and a LI-GC-MS, respectively. Gene expression was analyzed using a quantitative RT-
PCR.

Results - Midday leaf water potential, photosynthesis, and transpiration rates were reduced by deficit
irrigation. ED, LD, and PD reduced vine yield when compared to CN, but LD reduction was small and not
consistent among years. Sugar levels were also reduced by deficit irrigation, particularly by LD and PD. Total
free terpenes were marginally affected by deficit irrigation treatments (P = 0.065); however, the
concentration of specific terpenes, such as geraniol, was significantly (P< 0.05) higher in LD than in CN
berries. LD did not increase the expression of terpene genes (e.g., VviDXSs, VWiHDR, ViTPSs), suggesting that
the observed increase in the concentration of some free terpenes was not regulated at the transcriptional
level. Total glycosylated terpenes at harvest did not change among treatments.
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Rapid populition growth, dreught conditions and heal waves from climale change, and the overall increased demand for waler are significant
challenges for the waler resources in the Okanagan (British Columbia, BC, Canada) basin', Deficit irrigaticn of grages is a viticultural practice
known to decreass bemy weight and increase concentrations of secondary matabolites, including pkpments’. This practice is often used in red
grape varietias lo improve grape and wine guality’. Moreover, the timing of deficil irigation applicalion is known 1o alter e effectiveness o e
fresitment?, Howgver, the impact of this practice on grage terpenes = key aromatics for several grapes and wines = remains langely unknown. This
Study immstigated the impact of deficit irigation strategies on free and ghcosiated twpenes n Gewlrziraminer grapes,
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Vinayard:
Tyiar ol field-grown Vilis vindera
cv. Gewlrziraminer (clona 47 on
3309) on a Guyod trelks system

= 3,333 vines per hectang in N-3 rows

= Sandy loam sod, pH = 7.2, organic
matter costent of 1 %

In & flekl sudy conducted n Oliver, BC, In 2016, 2017, ard 2018,
deficit irrigation regimes were applied 1o Gewlrziraminer vines al
different developmental stages (pre-voraison = Eary Defcil, ED;
post-weraisan = Late Deficit, LD; throughowt the season =
HMHDMFDI A well-irigated contrel (CH) realmeant was
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Conclusion
Midday teaf water potential (Sigure 1), mmmwmu%mwmmmm:mm by daficit imigation. ED,
LD, and PD educed vine yied when comparad 1o CH, but LD reduction was small and net constsbent among years (daia nol shown ) Sugar levels
A @ harvest were also reduced by deficil irigation, pariculady by LD and PD. Total frée lepenes ware: marginally affecled by deficil imigation
i reatments (P = 0.065, tvo-way ANCVA)L however, the concentration of specific terpenes, such as geraniol, was significantly (P < 0.05) highar in
LD than in CH bemies. LD dic not increase tha expression of lerpena genes (eg., DXSs, HOR, TPSs). suggesing that the obsarved increase & the
concantratioa of soma frea tepeenes was nol requiated a1 the transcriptional level. Tolal ghycosylated leqpenss &l hanvest did not change among
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