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ABSTRACT

Blueberries (Vaccinium corymbosum L.) are highly demanded by consumers; however, increasing water
limitations for irrigation in many production areas may compromise fruit yield and quality. The aim of this study
was to evaluate the combined effect of pruning severity and deficit irrigation on plant water status, yield, fruit
quality and water productivity of ‘Duke’ blueberry. A field experiment was carried out during two growing
seasons (2018-2019 and 2019-2020) in a commercial orchard in Chile (38°06' S; 72°52' W). Plants were
subjected to slight or moderate pruning severity, and full (100% crop evapotranspiration [ETc]) or deficit (60%
ETc) irrigation. Treatments were arranged in a completely randomized two-factor factorial design with four
replicates per treatment combination. Stem water potential tended to decline throughout the season, with
more favorable water status in moderate- than slight-pruned plants under deficit irrigation. Slight pruning
increased yield by 36% and 21%, whereas moderate pruning increased berry size by 9% and 12% in the first and
second seasons, respectively. Deficit irrigation reduced berry size but increased water productivity by 26% and
22% across seasons, without affecting yield. Pruning significantly affected titratable acidity in both seasons,
whereas changes in soluble solids were inconsistent across seasons. Berry firmness was unaffected by
treatments. Overall, slight pruning favored yield, whereas moderate pruning favored berry size and plant water
status. Deficit irrigation independently improved water productivity, highlighting the trade-offs between yield,
fruit quality, and water use under water-limited conditions.
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INTRODUCTION

Blueberries (Vaccinium corymbosum L.) are highly valued by consumers for their organoleptic and nutritional
properties, as well as by growers for their economic returns (Gilbert et al., 2014; Ru et al., 2024). Consequently,
worldwide production of fresh blueberries has increased 2.2 times during the last 10 years (FAO, 2024).
However, a substantial proportion of commercial orchards are in regions increasingly affected by limited
irrigation water availability (Almutairi et al., 2017; Ortega-Farias et al., 2021), a situation expected to be
intensified under global climate change (Diffenbaugh and Barnes, 2023). Therefore, the development of water-
saving strategies is crucial to maintain crop productivity while reducing water use.
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Current research encompasses both long-term and short-term solutions to address water limitation,
including selection of drought-tolerant cultivars (Ru et al., 2024), the use of biostimulants and growth regulators
(Sandoval et al., 2024), and optimization of irrigation scheduling based on soil and meteorological data (Carroll
etal., 2024). However, plant water requirements are determined not only by environmental conditions but also
by biological factors influencing whole-plant water demand. Among these, crop load may play an important
role because fruit growth represents a major sink both for water and assimilated during the reproductive phase
(Fishman and Génard, 1998). In this regard, crop load adjustment has been reported to improve tree water
status (Marsal et al., 2010) and reduce leaf transpiration (Bussi et al., 2010) and hydraulic conductivity (Neilsen
et al., 2016). However, its effects on plant water status vary among fruit species and cultivars, likely because
crop load in deciduous species can be regulated by winter pruning, fruit thinning, or both, each differentially
affecting the leaf area-to-fruit ratio. For example, fruit thinning improved tree water status in ‘Groc de I'Escola’
peach (Prunus persica (L.) Batsch) and ‘Conference’ pear (Pyrus communis L.) (Girona et al., 2004; Lopez et al,,
2011), whereas severe winter pruning impaired tree water status and total shoot length in ‘Alexandra’ peach
(Bussi et al., 2010). By contrast, fruit thinning did not compensate the negative effects of deficit irrigation on
plant water status, yield, and fruit quality in ‘Flordastar’ peach (Alcobendas et al., 2012) and ‘Elliot” blueberry
(Almutairi et al., 2017).

In commercial blueberry orchards, fruit load is annually adjusted by winter pruning (Strik et al., 2003; Hirzel
et al., 2023) a practice that modifies both vegetative and reproductive growth (Jorquera-Fontena et al., 2014)
and, consequently, can influence whole-plant water requirements. Previous studies have independently
demonstrated that both pruning severity and irrigation management affect yield and fruit quality (Strik et al.,
2003; Bryla et al., 2009; Jorquera-Fontena et al., 2014; Ortega-Farias et al., 2021); however, their combined
effect remains poorly documented. This can be especially relevant when water deficit occurs during critical
developmental phases, such as rapid fruit growth and ripening, when berry size can be severely affected and,
consequently, the crop value (Hirzel et al., 2023).

We hypothesized that reducing fruit load by intensified winter pruning improves plant water status under
deficit irrigation, thereby mitigating its negative effect on fruit yield and quality while increasing water
productivity. Therefore, the aim of this study was to evaluate the combined effect of pruning severity and deficit
irrigation on plant water status, yield, fruit quality and water productivity of ‘Duke’ blueberry under field conditions.

MATERIALS AND METHODS

Experimental site and plant material

The field experiments were carried out in the commercial orchard “Fundo San Patricio” located in Lumaco
(38°06’ S, 72°52” W), La Araucania Region, Chile, during the 2018-2019 and 2019-2020 growing seasons. The
site is characterized by warm and dry climate conditions from November to March. The soil at experimental
site is classified as Inseptisols with a clay sandy loam texture (46% sand, 26% silt, and 28% clay). The field
capacity and wilting point of the soil were 0.25 m® m= and 0.15 m3 m=3, respectively.

The plant material consisted in 64 ‘Duke’ highbush blueberry (Vaccinium corymbosum L.) plants (an early-
season maturity cultivar) established in 2008 at 3 x 1 m in east-west oriented rows. Pests and diseases were
controlled following recommendations of the export fruit industry. The pre-harvest fertilization requirements
were satisfied through fertigation before applying the deficit irrigation treatment.

Treatments and experimental design

Two pruning treatments (“moderate” and “slight”) were applied according to criteria described by Strik et al.
(2003) criteria. Briefly, moderate pruning consisted in removing unproductive canes, thinning 1-yr-old shoots
at the base, and eliminating the excess fruiting or unproductive wood from the upper canopy, resulting in a
retention of approximately 51%-52% of the flower buds relative to unpruned plants. Slight pruning consisted
in cutting one or two of the most unproductive canes from the base of the plant, resulting in a retention of
approximately 83%-85% of the flower buds relative to unpruned plants (Table 1). After applying treatments,
the exposed tissue was protected with a pruning seal to avoid drying and fungal infection. Because pruning is
an unavoidable cultural practice in the Chilean commercial orchard for the export market, an unpruned-plant
treatment was not considered for the experiment.
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Table 1. Number of flower buds resulting from pruning criteria and its corresponding percentage
relative to unpruned plants. Means (n = 4) and standard error are shown.

Pruning treatment Flower bud number Flower buds relative to unpruned plants (%)
Growth season Growth season
2018-2019 2019-2020 2018-2019 2019-2020
Slight 564 +43.64 709 + 27.65 84.7 83.2
Moderate 337 +30.48 419 +32.74 51.6 50.8

Two irrigation treatments were applied: Full irrigation (FI) at 100% of estimated crop evapotranspiration
(ETc) and late-deficit irrigation (DI) at 60% ETc, similar to the irrigation level proposed by Almutairi et al. (2017)
for highbush blueberry. The DI treatment was applied from beginning to the fruit coloring phase (42 d after full
bloom [DAB] in 2018-2019 season, and 46 DAB in 2019-2020 season) to 10 d after the last harvest (81 DAB in
2018-2019, and 84 DAB in 2019-2020 season), then plants returned to 100% ETc. The reference
evapotranspiration (ETo) was obtained from the San Rafael Automatic Weather Station located at 4 km from
the experimental site, and ETc was calculated as ETo x Kc (Allen et al. 1998), using Kc values of 0.27 at bloom,
0.5 at fruit coloring and 0.75 from harvest onwards (Ortega-Farias et al., 2021). Daily effective rainfall was
considered and computed following Acevedo-Opazo et al. (2010). Plants were irrigated every 2 d using two drip
lines per row, with emitters spaced 50 cm apart. The water flow of emitters was adjusted to 2 L h™ for FI and
1.2 L h* for DI and was verified by measuring the volume of water collected from specific emitters over a set
timeframe. Irrigation duration varied among events according to ETc and was the same for both treatments;
the lower emitter discharge in DI supplied 60% of the volume applied to FI.

Treatments were arranged in a completely randomized two-factor factorial design with four experimental
units per treatment combination. Each experimental unit consisted of four plants and adjacent units receiving
different irrigation treatments were separated by four buffer plants.

Stem water potential

Stem water potential was measured at 7 d intervals using the pressure chamber (Model 600, PMS Instrument,
Albany, Oregon, USA) technique. Leaves were enclosed in an opaque plastic bag for 1 h to prevent transpiration
and allow equilibrium to be reached with water potentials in stems (Choné et al., 2001). For measurements,
sun-exposed leaves located in the mid portion of fruit-bearing canes were randomly selected and
measurements were conducted between 1 h before and after solar noon. Two leaves per experimental unit
were measured and then averaged to obtain a single value per replicate at each measurement date.

Plant yield and water productivity

Berries from each replicated treatments were hand-picked in four dates along the harvest period to calculate
total fruit fresh weight per plant during both seasons. Harvest dates were 7, 10, 15 and 20 December, for 2018-
2019 growth season, and 5, 10, 17 and 23 December for 2019-2020 growth season. Fruit production across
harvest dates were summed for each plant, and values from the four plants were then averaged to obtain one
seasonal value per experimental unit. Water productivity was calculated as the ratio between total fruit yield
(kg ha) and total water supplied (irrigated and rained, m3 ha?) from the beginning of the irrigation season to
the moment in which plants returned to 100% ETc.

Fruit quality traits

At each harvest date, 200 g berry samples were taken from each experimental unit and then transported in
cooler to the laboratory for the subsequent analyses. After 8 h at 4 °C, 25 berry-subsample were randomly
selected from each experimental unit to individually determine equatorial diameter with a digital caliper
(accuracy £ 0.01 mm), and berry firmness (N) using a penetrometer FHT803 (General Tools & Instruments, New
Jersey, USA). Then, juice was extracted from the berry subsamples to obtain total soluble solid (TSS, °Brix) and
titratable acidity (TA, % citric acid) using Pocket Brix-Acidity Meter (ATAGO, Tokyo, Japan). Individual berry
measurements were averaged to obtain one value per experimental unit at each harvest date. Values across
harvest period were subsequently averaged to obtain one seasonal value per experimental unit.
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Data analysis

The data were first submitted to the analysis of normality and equality of variances by means of the
Kolmogorov-Smirnov and Levene test, respectively. Data were then subjected to two-way ANOVA to determine
the main effect of pruning and irrigation and their interaction. Fisher’s least significant difference (LSD) test at
the 5% significance level was used to compare treatment combinations. Stem water potential was analyzed
separately at each measurement date using one-way ANOVA followed by Fisher’s LSD test (P <0.05) to compare
treatment combinations. All data analyses were carried out with R software (version 4.4.0; R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

Environmental conditions

During the experiment, five and six rainfall events were recorded in 2018-2019 and 2019-2020 growing seasons,
respectively (Figure 1). These events did not exceed 8.3 mm (2018-2019) and 4.3 mm (2019-2020). The
accumulated rainfall between the beginning of the fruit coloring and the end of harvest period reached 19.0
and 16.8 mm in 2018-2019 and 2019-2020 growing seasons, respectively.

9 9
g | PP —ETo (A) 2018-2019 gl =aPP —FETo (B) 2019-2020
7t 7 k
== 16 k = B
E £
E s5¢ E 5
o (]
S gl S 4
& &
3+ <l
2+ 2+
oL | ﬂ o [
0 o 1 1 1 1 O 1 1 i

19-Nov 29-Nov 9-Dec 19-Dec 29-Dec 19-Nov 29-Nov 9-Dec 19-Dec 29-Dec
Date Date

Figure 1. Daily reference evapotranspiration (ETo) and daily rainfall (PP) during 2018-2019 (A) and 2019-
2020 (B) seasons. The time-interval shows the period in which deficit irrigation treatment was applied.

Stem water potential
In our experiment, stem water potential (Ws) decreased along growing seasons in all combined treatments
probably due to increasing water demand by plants and by absence of significant precipitation (Figures 1 and 2).

As observed in Figure 2, slight-pruned (SP) plants subjected to deficit irrigation (DI) showed a sharp decrease
in Ws, with values dropping almost 2-fold from beginning of DI treatment in both seasons. As resulted, Ws of
SP/DI treatment was significantly different to the other treatments mainly during the harvest period. Moderate
pruning diminished the negative effect of DI on Ws, showing values comparable to fully irrigated plants on most
dates in both seasons.

Contrasting to what occurred at full irrigation (Fl), the effect of pruning severity on Ws was significant when
plants experienced less irrigation. Thus, at 60% of ETc, the Ws was up to 3.2 bar higher in moderately pruned
plants than in slight-pruned plants (Figure 2), indicating that pruning modified the response of plant water
status to irrigation deficit.
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Figure 2. Stem water potential in highbush blueberry cv. Duke in the different treatments, moderate
pruning (MP) and slight pruning (SP) combined with full irrigation (FI) or deficit irrigation (Dl), during
2018-2019 (A) and 2019-2020 (B) seasons. Means (n = 4) and standard error are shown. Different
letters represent statistical differences according to Fisher’s least significant difference test (LSD)
calculated for each measured date. The shaded area indicates the harvest period.

During the experimental period, total water supplied amounted to 1047 m3 hatin 2018-2019 and 1111 m* ha*
in 2019-2020. Plants subjected to deficit irrigation received 294 m? ha™ less and 297 m3 ha™ less water compared
to those subjected to full irrigated plants for 2018-2019 and 2019-2020 growing seasons, respectively.

Fruit yield and water productivity

Slight-pruned plants exhibited 36% and 21% higher yield than moderate-pruned plants in the 2018-2019 and
2019-2020 growing seasons, respectively (Table 2). In contrast, Irrigation and Pruning x Irrigation interaction
had nonsignificant effect on fruit yield in either growing season. Thus, the higher yield observed under slight
pruning reflected the main effect of pruning irrespective of irrigation treatment.

Water productivity showed significant changes both by the effect of pruning and irrigation, but not by their
interaction (Table 2). Thus, slight pruning increased water productivity by 39% and 20% in the 2018-2019 and
2019-2020 growing seasons, respectively, whereas deficit irrigation increased water productivity by 26% and

22%, respectively (Table 2).
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Table 2. Fruit yield and water productivity in ‘Duke’ highbush blueberry as affected by pruning and
irrigation. SP: Slight pruning; FI: full irrigation; DI: deficit irrigation; MP: moderate pruning. Means (n = 4),
standard deviation and Fisher’s least significant difference (LSD) are shown.

Yield (kg plant?) Water productivity (kg m-3)

Pruning/Irrigation Season Season

2018-2019 2019-2020 2018-2019 2019-2020
SP/FI 5.53+0.31 493+0.39 17.60 £0.99 15.52+£0.80
SP/DI 472 £0.29 421+0.74 20.87+£1.26 17.24 £1.32
MP/FI 3.74+£0.24 3.81+0.24 11.90+0.77 12.12+1.23
MP/DI 3.77 £0.66 3.69+0.30 16.67£2.91 15.13+3.03
LSD 0.63 0.71 2.62 2.78
ANOVA
Pruning (P) <0.001 0.005 <0.001 0.010
Irrigation (1) 0.080 0.111 <0.001 0.023
PxI 0.065 0.252 0.404 0.483

Fruit quality traits

The main effect of pruning was significant for berry size, with moderate-pruned plants reaching 9% and 12% larger
fruits than slight-pruned plants for 2018-2019 and 2019-2020 growing seasons, respectively. Likewise, DI also
modified berry size with reductions averaging 2.3% and 4.2% for 2018-2019 and 2019-2020 growing seasons,
respectively (Table 3). The Pruning x Irrigation interaction was nonsignificant in either growing season (Table 3).

Table 3. Fruit quality traits in ‘Duke’ highbush blueberry as affected by pruning and irrigation. SP:
Slight pruning; FlI: full irrigation; DI: deficit irrigation; MP: moderate pruning. Means (n = 4), standard
deviation and Fisher’s least significant difference (LSD) are shown.

Pruning/ Berry size (mm) TSS (°Brix) TA (% citric acid) Firmness (N)
Irrigation Season Season Season Season
2018-2019 2019-2020 2018-2019 2019-2020 2018-2019 2019-2020 2018-2019 2019-2020

SP/FI 1445+1.19 1352+153 11.13+1.85 14.10+1.08 1.31+0.17 1.46+0.28 13.93+4.74 1838+4.74
SP/DI 13.67+153 12.70+1.14 1252+154 14.15+1.18 1.33%0.16 1.83+0.42 14.23+4.61 19.06+4.16
MP/FI 15.93+134 1533+1.25 13.18+1.35 1500+1.17 1.24+0.21 1.35+0.22 15.65+4.15 17.41+4.14
MP/DI 15.62+121 1489+135 13.45+156 14.29+1.09 1.25%0.25 1.39+0.35 16.47 £2.18 18.53+2.13
LSD 0.44 0.63 0.54 1.08 0.20 0.31 2.74 5.14
ANOVA
Pruning (P) <0.001 <0.001 <0.001 0.179 0.042 0.015 0.053 0.588
Irrigation (1) <0.001 0.011 <0.001 0.388 0.117 0.068 0.228 0.515
PxI 0.109 0.541 0.002 0.321 0.240 0.139 0.967 0.874

Moderate pruning increased total soluble solid (TSS) by 13% compared with slight pruning in 2018-2019
growing season, whereas pruning had nonsignificant effect on TSS in 2019-2020. Irrigation treatment also
modified TSS exclusively in the 2018-2019 growing season, having values 5% higher in DI plants than in Fl plants.
In this season, TSS was also influenced by the interactive effect of treatments, with deficit irrigation increasing
TSS by approximately 11% in slight pruned plants (Table 3).

Titratable acidity (TA) was significantly affected by pruning, whereas irrigation had nonsignificant effect.
Thus, slight-pruned plants had 9% and 16% higher TA than moderate-pruned plants for 2018-2019 and 2019-
2020 growing seasons, respectively. The Pruning x Irrigation interaction was nonsignificant in either growing
season (Table 3).

Berry firmness was not significantly affected by pruning, irrigation, or their interaction in either growing
season. However, in 2018-2019, berry firmness tended to be higher under moderate pruning than under slight
pruning (Table 3).
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DISCUSSION

Winter pruning and irrigation management play a crucial role in achieving long-term production stability and
higher crop value in blueberry orchards. Although substantial technical and scientific information is available
on methods to determine water demand in blueberry crops (e.g., Keen and Slavich, 2012; Carroll et al., 2024),
pruning is often ignored as a factor potentially influencing plant water requirements. Because growing fruits
represent major sinks for both water and assimilates (Fishman and Génard, 1998; Jorquera-Fontena et al,,
2017), plants bearing higher fruit loads are expected to exhibit greater water demand and, consequently, lower
stem water potential (Ws) under restricted water availability for irrigation.

In this study, Ws dropped throughout the season, with the lowest values generally observed under deficit
irrigation. However, the magnitude of this decline was modulated by pruning severity. Slightly pruned plants
under deficit irrigation exhibited substantially lower Ws values than moderately pruned plants, whereas pruning
effects were negligible under full irrigation conditions (Figure 2). These results suggest that crop load influenced
the sensitivity of blueberry plants to water deficit. Similar responses have been reported in other fruit crops where
crop load reductions improved plant water status under water deficit (Girona et al., 2004; Lopez et al., 2011).

Interestingly, differences in Ws between pruning treatments remained evident during the harvest period
despite progressive removal of fruit from plants. This observation suggests that the influence of crop load on
plant water status may extend beyond instantaneous fruit demand. Recent evidence indicates that source-sink
balance can induce vascular acclimation (Lv et al., 2025). Because leaf-to-fruit ratio in blueberry plants is largely
regulated through pruning (Jorquera-Fontena et al., 2014), the persistent differences in Ws during harvest
period may reflect pruning-induced adjustments in vascular transport capacity established during earlier stages
of fruit development. However, this interpretation remains hypothetical and requires further research.

The observed Ws values in the slight-pruned plants subjected to deficit irrigation reflected moderate water
stress (Estrada et al., 2015; Ortega-Farias et al., 2021). However, although yield tended to be lower under deficit
irrigation, Irrigation and Pruning x Irrigation interaction had nonsignificant effect on yield either season (Table
2). Instead, yield was primarily determined by pruning, with slight pruning resulting in higher yield irrespective
of irrigation dose. Similar trade-offs between crop load and yield have been amply associated with pruning-
mediated changes in leaf-to-fruit ratio in blueberry (Jorquera-Fontena et al., 2014).

Water productivity was independently affected by both pruning and irrigation with no interactive effect
between these factors (Table 2). Slight pruning increased water productivity primarily because of its positive
effect on fruit yield, as previously observed in olives and date palms (Bustan et al., 2016, Zhen et al., 2020).
Deficit irrigation also increased water productivity across pruning treatments, indicating that the reduction in
water supply was proportionally greater than any associated change in yield (Table 2). This result contrasts with
that reported by Ortega-Farias et al. (2021) in deficit irrigated ‘Tifblue’ blueberry, where reductions in yield
were proportional to the amount of water supplied. Differences in genotype and atmospheric demand of
experimental sites could explain these disparities. Water productivity values in our study were higher than
those reported by Ortega-Farias et al. (2021) and Gavilan et al. (2024) although direct comparisons should
consider that water productivity in the present study was calculated from the total water inputs from the
beginning of irrigation season until full irrigation was restored in the deficit-irrigated treatment (Table 2).

Berry size was independently affected by both pruning and irrigation (Table 3). Moderate pruning increased
berry size, whereas deficit irrigation reduced it, consistent with the sensitivity of fruit cell expansion to water
availability during the second rapid fruit phase of blueberry fruit growth (Mingeau et al., 2001; Bryla et al.,
2009). From commercial perspective, larger berries are generally associated with greater market value and
consumer acceptance (Gilbert et al., 2014; Hirzel et al., 2023).

Fruit quality traits other than berry size showed less consistent responses across seasons (Table 3).
Moderate pruning increased total soluble solids (TSS) only in the 2018-2019 season, whereas nonsignificant
pruning effect was observed in 2019-2020. Similar increases in TSS following reduction in fruit load were
observed in ‘Farthing’ and ‘Brigitta’ blueberry (Mufioz-Vega et al., 2017; Rubio Ames et al., 2025), likely
reflecting changes in assimilate availability to developing fruit by changes in fruit-to-leaf ratio. Increases in TSS
under water deficit have been reported in blueberry plants (Bryla et al., 2009; Almutairi et al., 2017; Lobos et
al., 2018). Notably, the significant Pruning x Irrigation interaction observed in 2018-2019 season indicates that
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the TSS response to irrigation depended on pruning severity during that season. However, this interaction was
not observed in 2019-2020 (Table 3).

Titratable acidity (TA) was primarily affected by pruning, with slight-pruned plants consistently exhibiting
higher values than moderately pruned plants (Table 3). Similar responses have been associated with differences
in fruit maturation rates and crop load effects on fruit development in ‘Misty’ and ‘Brigitta’ blueberry (Maust
et al., 1999; Mufioz-Vega et al., 2017). Conversely, irrigation had nonsignificant effect on TA, and there was no
evidence of a Pruning x Irrigation interaction in either season (Table 3). Concerning the irrigation dose, Almutairi
et al. (2021) found inconsistent TA responses to irrigation strategies among blueberry cultivars, whereas Bryla
et al. (2009) reported lower TA values in ‘Elliot” blueberry irrigated at 50% crop evapotranspiration (ETc).

Berry firmness showed the weakest response among the quality attributes evaluated (Table 3). Pruning had
nonsignificant effect on berry firmness in either season, although firmness tended to be higher under moderate
pruning in 2018-2019 (p-value = 0.053). Irrigation and the Pruning x Irrigation interaction were also nonsignificant
in both seasons. Similar seasonal variability was reported by Hirzel et al. (2023), who observed that pruning effects
on firmness varied among years and blueberry cultivars. Likewise, Almutairi et al. (2021) found that late preharvest
water deficit reduced fruit firmness in ‘Duke’ blueberry, whereas no effect was observed in ‘Bluecrop’,
highlighting the influence of cultivar, season, and stress timing on firmness response. Although plant nutrition
can also influence fruit firmness through its effect on cell-wall proprieties (e.g., Song et al., 2025), fertilization
was standardized across treatments in the present study, suggesting that the observed variability in firmness
was more likely associated with seasonal environmental conditions than with nutritional differences.

CONCLUSIONS

This study demonstrated that pruning severity and irrigation independently influenced key aspects of
production in ‘Duke’ blueberry. Slight pruning increased fruit yield and water productivity, whereas moderate
pruning consistently improved berry size. Deficit irrigation reduced berry size but increased water productivity,
while having nonsignificant effect on fruit yield, firmness, or titratable acidity. Stem water potential dynamics
showed that moderate-pruned plants maintained more favorable plant water status than slight-pruned plants
under deficit irrigation, particularly during harvest. Taking together, these results indicate the trade-off
between maximizing yield through slight pruning and increasing berry size and maintaining plant water status
through moderate pruning. Deficit irrigation, irrespective of pruning severity, represents a viable strategy to
improve water productivity while maintaining yield under conditions of this study.
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