FOLIAR POTASSIUM APPLICATION HAS LIMITED EFFECT ON BERRY CUMPUSITIUN

IN GRAPEVINE RED BLOTCH VIRUS-INFECTED GRAPEVINES

INTRODUCTION

Delayed ripening and altered secondary metabolism in berries are the most commonly
reported fruit symptoms in grapevines infected with grapevine red blotch virus (GRBYV;
Levin and KC, 2020), and have been attributed to impaired sugar translocation
(Martinez-Lischer et al. 2019). Potassium (K) nutrition is closely linked with berry
ripening (Rogiers et al. 2017), and early studies on K nutrition in GRBV+ grapevines
indicated low K status in GRBV+ leaves (Calvi 2011). Thus, it was hypothesized that
foliar K application would improve berry ripening through an improvement of leaf K
status.

MATERIALS AND METHODS

Vineyard site. This experiment was conducted in a commercial Pinot noir vineyard
block during 2020 near Medford, Oregon (42.3265° N, 122.8756° W). Vineyard was
trained to bi-lateral cordons and spur-pruned with foliage trained on VSP trellis. Row
orientation was N-S and spacing was 2 m x 1.5 m. Virus status of data vines was
confirmed using PCR from petiole samples taken in 2019.

Treatments and Experimental Design. Two commercially available foliar potassium (K)
fertilizers - K1 and K2 - of similar analysis (0-0-24) were compared to a water control.
Beginning at 50% veraison (31 July), products were applied weekly for four weeks to
previously identified healthy (RB-) and infected grapevines (RB+). At each application,
the equivalent of 7.5 L/ha. was applied with a backpack sprayer to single-vine
replicates. Treatments were arranged in a randomized complete block design with a
split-plot factorial treatment structure and eight replications. Virus status was main
plot and foliar spray application was split-plot.

Quantifications. Leaf blades were sampled for vine nutrient status both before and
after treatment application, and analyzed by a commercial laboratory. Vine yield and
berry composition were measured at commercial harvest. Total soluble solids (TSS)
were determined using a benchtop refractometer; pH was measured using a benchtop
pH meter; titratable acidity (TA) was determined using an autotitrator. Anthocyanins,
iron-reactive phenolics and tannins were determined wusing a microplate
spectrophotometer (Heredia et al. 2006).

Statistical Analyses. Data were analyzed using a type Il two-way analysis of variance
(ANOVA) with Satterthwaite's method using R (v. 4.0.4). Means were separated using
Tukey’s method (a = 0.05).

Figure 1. Response of leaf blade potassium (K) at veraison, before foliar potassium application, and
at harvest, four weeks after foliar potassium application.
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Table 1. Response of yield and primary berry composition to foliar potassium application and
GRBV infection. Interaction effects were all not significant, thus only main effects are presented.
Means followed by the same letter are not significantly different.

Treatment Vm(z;e'd w::;:: I(1|"<;g) we?;i?l(g) iﬁ:}r’ I(D;C;e)r (Jas;?x) PH (;2.)
C 2702 0.64 1.04 2 0.23 2 22.0b 3.42 6.22
K1 2,69 3 0.65 0.96 b 0.23 2 24.0 3 3.45 6.61
K2 2.40 3 0.73 0.91b 0.21 2 23.0 ab 3.42 6.89
RB- 2.22b 0.61 0.96 2 0.25 2 25.4 3 3.44 6.54
RB-+ 2.97 a 0.73 0.98 2 0.20 b 206 b 3.42 6.60

Table 2. Response of berry phenolic composition to foliar potassium application and GRBV
infection. Interaction effects were all not significant, thus only main effects are presented. Means
followed by the same letter are not significantly different.
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RESULTS AND DISCUSSION

In general, vine K status decreased from veraison to harvest as previously reported
(Williams and Biscay, 1991), and all vines were in the normal range at veraison
(Schreiner and Osborne 2019; Fig. 1). However, foliar K application beginning at
veraison resulted in higher K status at harvest (Fig. 1). On average, K status at harvest
was 24 and 36% higher in K1 and K2, respectively, compared to controls, regardless of
virus status. At harvest, there were no significant interaction effects between K
application and RB factors for all measured variables, with only significant main effects.
Vine yield was not significantly impacted by K application (though it trended lower),
but berry weight was significantly reduced (-10%) in vines sprayed with K (Table 1).
Accordingly, berry TSS at harvest was increased by both K fertilizers independent of
virus status, but there was no significant effect of K application on sugar per berry nor
on pH (Table 1). There were also no significant effects of K application on berry
phenolic composition, only significant virus effects as previously reported (Levin and
KC, 2020; Table 2).

CONCLUSIONS

The lack of treatment effects on berry composition suggests that though foliar K
application has limited effects on fruit quality in GRBV+ grapevines, the increased TSS
may advance harvest date in late ripening and/or heavily GRBV-infected blocks with a
potentially small yield penalty.
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