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Winter warming may alter 
phenological traits in 
blackcurrant

INTRODUCTION

Due to climate change, temperate 
winters are becoming progressively 
milder. Phenological traits in temperate 
fruit crops are triggered mainly by tem-
perature and milder winter weather is 
therefore likely to induce changes in a 
number of these events, including cold 
acclimation, dormancy, deacclimation 
and spring growth. Blackcurrant (Ribes 
nigrum L.) is an important fruit crop in 
temperate regions. Many blackcurrant 
cultivars have a high chilling require-
ment, and insufficient winter chill may 
therefore become more prevalent in 
these. 

MATERIAL AND METHODS

3-year old Ribes nigrum ‘Narve Viking’ 
and ‘Titania’ were exposed to ambient 
temperatures or temperatures raised by 
on average 0.76 °C during the winter 
season (October 2012-April 2013). 
Stem freezing tolerance, depth of 
dormancy and carbohydrate concen-
trations in buds and stems were deter-
mined ca. once every month. Timing of 
bud break and flowering in spring and 
yield the following summer was also 
determined.

RESULTS/DISCUSSION

‘Titania’ had a lower chilling require-
ment than ‘Narve Viking’, but warming 
significantly delayed dormancy relea-
se in both cultivars in late winter (Fig. 
1). Winter warming advanced spring 
phenology in ‘Narve Viking’ less than 
in ‘Titania’ (Fig. 2), indicating that dor-
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mancy responses in cultivars with a high chilling require-
ment may to some extent counteract the effect of war-
ming on spring phenology. Winter warming also caused a 
significant reduction in fruit yield in both cultivars (Table 1), 
probably due to the reduced winter chill. Elevated tempe-
ratures significantly reduced freezing tolerance during ac-
climation in ‘Narve Viking’ and during deacclimation in ‘Ti-
tania’ (Fig. 3), indicating that warming has a greater effect 
on freezing tolerance during cold acclimation and deac-
climation than mid-winter. Interestingly, winter warming 
significantly increased the bud concentration of glucose 
and fructose in both cultivars, and decreased the sucrose 
concentration in ‘Narve Viking’ (Fig. 4), suggesting break-
down of sucrose to hexose sugars. 

It was found that a modest temperature increase during 
the winter season may adversely affect the production of 
blackcurrant, but different cultivars exhibit differential tole-
rance to winter warming.

Fig. 4. Concentrations of glucose (A), fructose (B) and sucrose (C) in stems of 
‘Narve Viking’ and ‘Titania’ grown at ambient or elevated temperatures.

Table 1. Fruit yield of ‘Narve Viking’ and ‘Titania’ grown at ambient or elevated 
temperatures during the winter season.

Ambient temperature Elevated temperature

'Narve Viking' 132.3 ± 9.6 78.0 ± 11.7

'Titania' 89.7 ± 15.3 76.8 ± 13.1
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Fig. 1. Dormancy status of ‘Narve Viking’ and ‘Titania’ grown at ambient or ele-
vated temperatures in November (A), December (B), January (C) and February 
(D), respectively. Dormancy status was evaluated using forcing, and bud burst 
was recorded using a rating of 0 to 3, where 0=green tip not visible, 1=green tip 
visible, 2=green leaves and 3=green leaves and flowers.

Fig. 2. Average attainment of each of four bud stages of lateral buds of ‘Narve 
Viking’ and ‘Titania’ during bud break and flowering in the field. During the win-
ter season plants were grown at ambient or elevated temperatures.

Fig. 3. Stem freezing tolerance estimated as temperatures representing 50% 
relative electrolyte leakage (LT50) of ‘Narve Viking’ and ‘Titania’ grown at ambi-
ent or elevated temperatures.


