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Bacterial canker of stone fruit occurs worldwide and is 
caused by Pseudomonas syringae for which three distinct 
pathovars are known that are associated with host range 

(Kennel ly  et  a l 
2007, Hattingh and 
Roos 1995). We 
have focused on 
pathovar Syringae, 
which has been the 
most commonly 
isolated P. syrin-
gae pathovar from 
sweet cherry or-
chards (Renick et 
al. 2008, Foulkes 
and Lloyd 1980). 
The  b ac ter ium 
colonizes leaf sur-
faces of many plant 
species , includ-
ing weeds. They 
can invade cherry 
buds, twigs, and 
branches systemi-
cally without caus-

ing symptoms, can incite mild symptoms including dead buds, 
twig cankers, leaf spots, flower and fruit lesions, or can cause 
severe symptoms of collapse and death of the above-ground 
parts of the tree, including the suckers (Figure 1). Disease se-
verity and symptom expression is favored by factors including 
poor nutrition, plant parasitic nematodes, sandy soils, and by 
climatic factors such as late spring frosts and cool, wet grow-
ing conditions. The pathogen invades the tree through leaf 
stomates from which it moves into buds and twigs. It may also 
enter through pruning wounds and through frost-damaged 
tissues (Renick et al. 2008, Süle and Seemüller 1987). Leaf 
surface populations increase during cool, wet weather and are 
highest during fall, late winter and early spring (Latorre et al 
1985). Copper sprays are aimed at reducing these epiphytic 
populations and are timed to correspond with 20% (Figure 2) 
and 80% leaf drop and up to three late dormant applications 
(Wimalajeewa et al 1991, Olson and Jones 1983). Best man-
agement relies on maintaining optimal growing conditions 
for the trees.

“our studies have shown that copper or 
phosphite sprays applied on pruning 
wounds of sweet cherry provide minimal 
to no protection against bacterial canker 
infection. we have found that leaving 
an 8” pruning stub when removing a 
limb may protect against pseudomonas-
incited cankers by ‘distancing’ the main 
trunk from invasion. Field experiments 
on pruning date have provided evidence 
that the best time to prune sweet cherry 
in terms of limiting bacterial canker 
infection may be shortly after harvest 

 in late July. However, this timing results 
in fewer renewal shoots from the 
pruning stubs.”

Figure 1.   Bacterial canker of sweet cherry 
below a pruning cut and progression 
down the branch (Sunken area on 
branch). Replacement side shoot has 
also developed bacterial canker. 

 In 2006 we began a series of experiments on the control of 
bacterial canker in a sweet cherry planting systems trial, planted 
in 1999 at the NYS Agricultural Experiment Station in Geneva, 
NY. It previously had an aggressive history of bacterial canker 
management with copper sprays applied immediately before and 
immediately after pruning and avoiding flush cuts when removing 
a branch. Pruning was done in the spring at bud swell, a time of 
year that could potentially place wounds at greater risk of infec-
tion from Pseudomonas syringae pv. Syringae (PSS) as compared 
to pruning in summer when temperature is hot and weather 
tends to be dry. Pruning to remove large lateral branches was 

Figure 2.  Twenty percent leaf fall on sweet cherries when first of two fall 
copper sprays is recommended.
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done leaving a six to ten inch (15 to 25 cm) stub. We evaluated 
the relative importance of copper sprays, the pruning stub, and 
the efficacy of other materials against bacterial canker. In 2009, 
we also did experiments in a sweet cherry orchard in Highland, 
NY. 

Methods 
Field Experiments – 2006 & 2008: Two field experiments, in-
oculated and uninoculated, were done on the sweet cherry variety 
Hedelfingen. In both experiments, copper (Cuprofix Disperss in 
2006 and COCS in 2008) was applied before and after pruning in 
spring at bud swell and control branches were shielded from the 
copper sprays by wrapping with plastic before spraying. 
 The uninoculated experiment was conducted with trees 
trained to a Zahn vertical axis system, in three replicate blocks, 
15 trees/block, on three rootstocks MahalebXMazzard (MXM2), 
Gisela 5 (Gi5), and Gisela 6 (Gi6). On each tree, two 1.5-inch diam. 
(3.5 cm) branches were pruned to leave stubs, one copper-treated, 
the other not (Figure 3). 
 The inoculated experiment was conducted on 16 trees (also 
on MXM2, Gi5, and Gi6) trained to a Vogel central leader system. 
Two stub and flush cuts (Figure 4) were inoculated with copper-
sensitive (PSS), one of each either copper-treated or not. 
 Bacterial canker symptoms and lateral shoot development 
was assessed periodically during the growing season and, at the 
end of the growing season, half the stub and flush cuts were 

Figure 3. Pruning stubs on sweet cherry orchard showing how, in 2006 
and 2008, copper was excluded from one of the stubs by 
wrapping in plastic. Plastic was removed as soon as the spray 
had dried.

Figure 4.  Stub and flush cuts on sweet cherry that were inoculated with 
Pseudomonas syringae pv. Syringae in 2006 and 2008.

removed and dissected to determine the visual extent of discol-
oration. Stubs with signs of Leucostoma canker, a fungal disease, 
were not included in analysis of bacterial canker data. 
 Isolations to recover PSS from the inoculated pruning cuts in 
2006 and 2008 were made two and four weeks post-inoculation. 
 All isolates were screened for resistance to copper. 
	 Field Experiments – 2009: In 2009, rather than wrapping 
branches with plastic to exclude copper, the efficacy of bacteri-
cides against pruning wound infections was evaluated in entire 
replicate blocks. A subset of the trees used in the 2006 & 2008 
uninoculated experiment were used in this experiment, 12 trees 
per block plus an additional 9 trees trained to the Vogel system. 
The three replicate blocks were treated with either no bactericide, 
copper (COCS or Cuprofix Ultra at 4 lb/100 gal), or phosphite 
(Agri-Fos at 2.5 qt/100gal) on March 26, April 24, and April 25. 
Three branches per tree were pruned to a stub and all pruning 
cuts were inoculated with copper-sensitive PSS.
 A second study evaluated the impact of pruning date (March, 
April, May, and post-harvest) in the three replicate treatment 
blocks in Geneva, NY, and in two replicate blocks at the Hudson 
Valley Laboratory, Highland, NY. In Highland, no bactericides 
were applied. Three branches were pruned per tree in Geneva; 
four per tree in Highland. All cuts were made to leave a stub and 
cut surfaces were inoculated with copper-sensitive PSS imme-
diately after pruning. In Geneva, each block contained 84 trees, 
trained to either Spanish Bush, Perpendicular Vee, or Marchant 
systems, cv’s Sweetheart, Lapins, or Hedelfingen, and either 
MXM2, Gi5, or Gi6 rootstocks. Branches on one of the ‘train-
ing system - cultivar - rootstock’ combination trees was pruned 
on each of the four pruning dates, March 25, April 24, May 22, 
and July 28. In Highland, all trees were on Gi5 and each block 
consisted of four trees of the four cultivars Sweetheart, Regina, 
Benton, and Attica, trained to a Central Leader system. One tree 
of each cultivar in each block was pruned on each of the four 
dates, March 15, April 15, May 14, and July 31. In Highland,  
stubs were removed and dissected in December to assess extent 
of discoloration.
 Bacterial canker symptoms and lateral shoot development was 
assessed on stubs five times during the growing season, once in 
June prior to the July pruning date and subsequently at two-week 
intervals from August to October. Stubs with signs of Leucostoma 
were not included in analysis of bacterial canker data.
	 Laboratory Experiments on Chemical Efficacy – 2009: 
We evaluated the protectant (pre-infection) and eradicant (post-
infection) activities of several of products in the laboratory us-
ing detached green cherry fruit assays (Sobiczewski et al. 1980). 
Products were applied according to the label directions, except for 
BCYP, a a proprietary biological control yeast, which was mixed 
in proprietary buffer according to manufacturer’s protocol.
 Four replicate fruit were used for all chemicals assayed and 
controls. The experiments were repeated eight times, four times 
with all the chemicals and four times with a subset. 

Results  
Field Experiments on Bactericides and Stub Pruning: Copper 
provided little control of pruning cut infections made at bud swell 
(mid-April) in 2006 and 2008. Overall, copper provided 3% and 4% 
control on uninoculated cuts, and 22% and 18% control on inocu-
lated cuts, respectively for the two years. The extent of canker on 
inoculated stubs treated with copper was on average 3 cm less in 
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2006 and 2 cm less in 2008 (Figures 5 A and B). Stub cuts were as 
likely to become infected as flush cuts. Discoloration progressed 
somewhat less from flush cuts than from stub cuts, whether treated 
with copper or not (Table 1). However, discoloration from stub-cut-
infections most often failed to progress into scaffolds or trunks. In 
2009, where copper, phosphite, or no bactericide were applied to 
entire replicate blocks and all stubs were inoculated, no significant 
differences between treatments were found in the extent of canker 
progression on April-pruned stubs for any of the dates. Average 
canker extension on October 8 was 8.8 cm for copper, 9.0 cm for 
phosphite, and 8.1 cm for no bactericide.
 A third to half of the stubs pruned in April produced lateral 
branches in all three years of the study and only a small propor-
tion of laterals died, even in 2009 when stubs on these trees were 
inoculated with PSS (Table 2). Treatment of trees with copper (all 
years) or phosphite (2009 only) did not appear to impact lateral 
production nor reduce the number of laterals that died. Hedelfin-
gen on the more vigorous MXM2 rootstock had a tendency to 
produce more laterals than on the Gisela rootstocks, although this 
trend did not hold in 2009.
 Signs of Leucostoma (perennial or Cytospora) canker were 
found on a small proportion (2 to 7%) of the April-pruned stubs 
on Hedelfingen in all three years (Table 3). In 2006 and 2008, 
when stubs were not inoculated with PSS, slightly more stubs 
supported fungal infection than in 2009, when stubs were in-
oculated with bacteria. Also in 2006 and 2008, copper appeared 
to provide some benefit in preventing Leucostoma canker, but 
this trend did not hold for 2009.
 PSS was re-isolated from all inoculated stub and flush cuts 
in 2006 and 2008 except from one stub not treated with copper 
in 2006. Re-isolations were not done in 2009. Only one of the 
PSS isolates was resistant to copper, indicating this was not a 
contributing factor to lack of control. 
 Field Experiments on Pruning Date: By the end of the 
growing season, canker had progressed furthest in stubs pruned 
in March, April, and May, as compared to the July pruning date 
in both Geneva and Highland (Table 4). There was essentially 
no effect of the whole block bactericide treatments in Geneva 
on canker progression, measured in October, across the pruning 
dates (no bactericide 7.7 cm, copper 7.6 cm, and phosphite 7.5 
cm), or across training systems (Spanish Bush 7.7 cm, Marchant 
7.6 cm, and Perpendicular Vee 7.4 cm), or within pruning dates 
(Figure 6). Inoculated pruning stub infections did not progress 
into scaffold limbs or trunks in Geneva, though it did so in a few 
of the trees in Highland (data not shown).
 About one third of the inoculated stubs pruned in March and 
April in both Geneva and Highland produced lateral branches 
(Tables 5 and 6). However, a quarter of these stubs had laterals, 
which died during the growing season (Table 5). Treatment of 
trees with copper or phosphite (2009 only) did not reduce the 
number of laterals that died. Although fewer laterals were pro-
duced from stubs pruned in May and July, only one of these had 
laterals that died. Of the three training systems, Perpendicular 
Vee had a tendency to produce fewer lateral shoots from the 
stubs and had a higher proportion of them die as compared to 
Marchant and Spanish Bush systems (Table 5). In Highland, cv 
Benton had twice as many stubs producing laterals as did the 
other cultivars and Attica produced more on the later pruning 
dates than the earlier pruning dates (Table 6).
 Signs of Leucostoma (perennial) canker were found pre-
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Figure 5.  A. 2006. B. 2008. Progression of canker on pruning stubs, cut in 
April and inoculated with Pseudomonas syringae pv. Syringae. 
Trees were sprayed before and after pruning (Copper) or 
shielded from spray (No Copper). 

Table 1.  Extent of canker extension in inner bark and cambium, on 
dissected April-pruned flush cuts and stub cuts either treated 
with copper or not

Treatment 2006 (cm) 2008 (cm) 

Flush cut 8.3 10.0 
Stub cut 14.0 11.1 
Copper 11.4 10.6 
No copper 10.8 10.5 
Flush, copper 8.2 11.0 
Flush, no copper 8.3 8.9 
Stub, copper 14.7 12.1 
Stub, no copper 13.2 10.2

Table 2.  Number of stubs pruned in April that produced laterals on cv. 
Hedelfingen, out of a total of 90 stubs evaluated in 2006 and 
2008, and 108 in 2009. The number of laterals that died from 
bacterial canker are given in parentheses (nd = not done).

   Bactericide   Rootstock  

Year Total None Copper Phosphite MxM2 Gi5 Gi6 

2006 34 (2) 15 (2) 19 (0) nd 17 (2)   6 (0) 11 (0) 
2008 34 (4) 17 (2) 17 (2) nd 18 (3)   8 (0)   8 (1) 
2009 59 (6) 25 (2) 18 (4) 16 (0) 20 (3) 17 (1) 22 (2)

dominantly on the stubs pruned on March 25 and not found 
on stubs pruned in July after harvest (Table 7). As on the He-
delfingen trees pruned in April in 2009, copper and phosphite 
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provided no apparent control of Leucostoma canker on any of 
the pruning dates. The perpendicular Vee training system had 
slightly more stubs infected with Leucostoma canker than the 
other two systems (Table 7).
 Laboratory Experiments on Chemical Efficacy – 2009: 
Results from eradicant tests (Tables 8 and 9) and protectant tests 
(Tables 10 and 11) suggest that Flameout (oxytetracycline) which 
provided 54 and 44% control, respectively, may have promise as a 
material to replace or augment the use of copper which provided 
32 and 30% control, respectively. Kasumin (kasugamycin) had 
eradicant activity (25% control), but not protectant activity  (7% 
control) against infection. Interestingly, the yeast BCYP appeared 
to have some activity against PSS in these assays and Pentra Bark 
may boost activity of the antibiotics Flameout and Kasumin. 

Conclusions 
We have found that copper or phosphite sprays applied to pruning 
wounds provide minimal to no protection against bacterial canker 
infection. The use of fungicides or bactericides to protect tree 
limbs and pruning cuts from cankers has rarely proved successful. 
However, because of the epiphytic biology of this pathogen and its 
wide host range, the use of copper applications may have utility 
in reducing epiphytic inoculum levels that build in late summer 

Table 3.  Number of stubs pruned in April with signs of Leucostoma 
canker on cv. Hedelfingen, out of a total of 90 stubs evaluated in 
2006 and 2008, and 108 in 2009 (nd = not done).

   Bactericide   Rootstock  
 
Year Total None Copper Phosphite MxM2 Gi5 Gi6 

2006 6 5 1 nd 1 2 3 
2008 4 4 0 nd 0 4 0 
2009 2 0 1 1 0 1 1

Table 4.  Extent of canker on stubs pruned on the dates shown. In Geneva, 
data is the average of measurements taken in the field in early 
October. In Highland, data is the average of measurements 
made in the lab on dissected stubs removed from trees in early 
December.

 Geneva, NY  Highland, NY 

Date pruned Canker extent (cm) Date Pruned Canker extent (cm)

25-Mar 11.2 15-Mar 14.5 
24-Apr   9.8 15-Apr 10.5 
22-May   7.2 14-May 14.8 
28-Jul   2.1 31-Jul   4.0

Table 5.  Number of stubs that produced laterals for each pruning date in Geneva, NY. A total 
of 756 stubs were evaluated in 2009, 189 for each pruning date and 252 in each 
treatment and training system. The number of laterals that died from bacterial canker 
are given in parentheses.

   Bactericide   Training System 
 

Date       Perpendicular Spanish
Pruned Total None Copper Phosphite Marchant Vee Bush

25-Mar 44 (11) 12 (2) 9 (2) 23 (7) 16 (1) 13 (7) 15 (3) 
24-Apr 44 (10) 13 (2) 14 (3) 17 (5) 21 (4) 10 (4) 13 (2) 
22-May 27 (1) 10 (0) 11 (1) 6 (0) 6 (0) 9 (1) 12 (0) 
28-Jul 13 (0) 9 (0) 1 (0) 3 (0) 3 (0) 2 (0) 8(0) 

Totals 128 (22) 44 (4) 35 (6) 49 (12) 46 (5) 34 (12) 48 (5)

and early autumn as leaves abscise and during late winter and 
early spring as trees break dormancy. 
 We are finding that leaving a stub when pruning out a branch 
may protect against PSS-incited cankers by ‘distancing’ the main 
trunk from invasion. Because cankers caused by PSS generally 
spread upward in branches, the stub may be slowing spread also 
by forcing the pathogen to spread downward in the pruning stub. 
We found that cankers in the stubs pruned in April expand from 
July through September, from about fruit ripening to the onset 
of dormancy. 
 Preliminary field experiments on pruning date and PSS inva-
sion of stubs has provided evidence that the best time to prune 
sweet cherry may be shortly after harvest in late July. Discolor-
ation from PSS invasion had spread furthest down stubs pruned 
in March and April in both Geneva and Highland, NY orchards. 

On a cautionary note, a commercial orchard 
in Highland, NY in which trees were pruned 
back after harvest in 2007 suffered significant 
bacterial canker development and loss of trees. 
There is much we still need to understand 
about what triggers disease expression. 
          Although sweet cherry is not as susceptible 
as peach to Leucostoma canker, a significantly 
larger proportion of pruning stubs were in-
vaded by this fungus when trees were pruned in 
March, at late dormant to swollen bud growth 
stages. The March treatment with copper or 
phosphite also provided no benefit in prevent-
ing infection of the pruning wounds. It would 

Figure 6. Progression of canker measured October 8 on pruning stubs 
cut on March 25, April 24, May 22, or July 28 and inoculated 
with Pseudomonas syringae pv. Syringae in Geneva, NY. Trees 
in three replicate blocks were not sprayed or sprayed with 
copper (COCS or Cuprofix Ultra at 4 lb/100 gal), or phosphite 
(Agri-Fos at 2.5 qt/100gal) on March 26, April 24 and April 25. 

 Table 6.  Number of stubs that produced laterals for each pruning date in 
Highland, NY. A total of 128 stubs were evaluated in 2009, 32 for 
each pruning date and each cultivar. 

                         Cultivar   

Date Pruned Total Attika Benton Regina Sweetheart 

25-Mar 8 0 5 2 1 
24-Apr 10 1 5 3 1 
22-May 1 0 1 0 0 
28-Jul 6 4 2 0 0 

Totals 25 5 13 5 2
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Table  7. Number of stubs with signs of Leucostoma canker for each pruning date in Geneva, NY. 
A total of 756 stubs were evaluated in 2009, 189 for each pruning date and 252 in each 
treatment and training system.

   Bactericide   Training System

Pruning       Perpendicular Spanish
Date Total None Copper Phosphite Marchant Vee Bush

25-Mar 45 12 13 20 13 18 14 
24-Apr 8 0 4 4 2 3 3 
22-May 4 2 1 1 1 2 1 
28-Jul 0 0 0 0 0 0 0

appear that cultural management of Leucostoma canker in sweet 
cherry can also be accomplished through choice of pruning time, 
with late July post harvest timing potentially being the best choice.
 In screening various promising chemicals for their activity 
against PSS we identified tetracycline, kasugamycin, and possi-
bly the yeast BCYP as having significant activity. However, both 
tertacycline and kasugamycin are antibiotics which may show 
decreased effectiveness after several years of use due to resis-
tance in PSS or may not persist on susceptible plant tissues long 
enough to afford adequate control. Their use against this disease 
will be favored by our ability to identify specific keys timings for 
disease prevention or eradication such that the number of needed 
applications is kept to a minimum. The surfactant Pentra Bark 

shows some promise as a mixing partner in 
chemical treatment.
 Certainly we need to identify bactericides 
for managing bacterial plant diseases. How-
ever, it is likely that chemical management of 
bacterial canker is never going to be a cure all. 
Several factors underline this – the pathogen 
is genetically variable and mutable, it has a 
large host range, it survives as an epiphyte, it 
colonizes trees systemically without causing 
symptoms, little is known about the dispersal 
of the pathogen in the orchard, the factors that 

promote severe disease expression are poorly understood or diffi-
cult to prevent (i.e. late freeze), and the biology of the pathosystem 
is not well defined.
 Key findings of our study include the potential for pruning 
stubs to contain bacterial canker infections in a dead end that is 
walled-off by the tree and the timing of late July, post harvest, as 
likely optimal for reducing colonization of tree limbs and trunks 
by Leucostoma and bacterial cankers. 
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Tables 8 and 9. Eradicant tests in a green cherry fruit assay using treatment 
products applied after wound-inoculation with PSS. The 
diameter (mm) of the resulting lesion was measured after 48 
hours. Means followed by the same letter do not significantly 
differ (P=.05, Tukey’s HSD).

Eradicant  Amount per
Treatment 100 gal Diam 48 hr % control

Uninoculated  1.1 c -
Inoculated  3.1 a -
Flameout 0.75 lb 1.4 bc 54.5
Kasumin + Captan 64 fl oz + 2.5 lb 2.3 abc 26.3
Kasumin 64 fl oz 2.3 abc 25.3
Prophyt 32 fl oz 2.6 ab 15.2
Kocide 2000 12 lb 3.0 a 2.0
Pentra Bark 32 fl oz 3.1 a 0.0
Oxidate 128 fl oz 3.1 a 0.0
Regalia 1 % 3.2 a 0.0
Prophyt + Pentra Bark 32 fl oz + 32 fl oz 3.2 a 0.0
BCYP as directed 3.3 a 0.0
Serenade 3 lb 3.3 a 0.0

Eradicant  Amount per
Treatment 100 gal Diam 48 hr % control

Uninoculated  1.0 d -
Inoculated  3.9 a -
Flameout + Pentra Bark 0.75 lb + 32 fl oz 1.9 cd 51.3
Flameout 0.75 lb 2.2 bcd 44.4
Kocide 2000 12 lb 2.7 abc 31.7
Kasumin + Pentra Bark 64 fl oz + 32 fl oz 2.8 abc 29.4
Kasumin + Captan 64 fl oz + 2.5 lb 2.9 abc 27.0
BCYP as directed 3.2 abc 19.8
Serenade 3 lb 3.4 ab 13.5
Prophyt + Pentra Bark 32 fl oz + 32 fl oz 3.4 ab 13.5
Kasumin 64 fl oz 3.4 ab 13.5
Regalia 1 % 3.5 ab 10.3
Oxidate 128 fl oz 3.6 ab 7.9
Prophyt 32 fl oz 3.8 a 4.8
Pentra Bark 32 fl oz 3.8 a 3.2
Urea 28 lb 4.0 a 0.0

Tables 10 and 11. Protectant tests in a green cherry fruit assay using 
treatment products applied before wound-inoculation with PSS. 
The diameter (mm) of the resulting lesion was measured after 
48 hours. Means followed by the same letter do not significantly 
differ (P=.05, Tukey’s HSD).

Protectant  Amount per
Treatment 100 gal Diam 48 hr % control

Uninoculated  1.1 c -
Inoculated  3.1 ab -
Flameout 0.75 lb 2.6 b 17.2
BCYP as directed 2.7 b 14.1
Oxidate 128 fl oz 2.8 ab 10.1
Kasumin + Captan 64 fl oz + 2.5 lb 2.8 ab 9.1
Kocide 2000 12 lb 2.8 ab 9.1
Regalia 1 % 2.9 ab 7.1
Pentra Bark 32 fl oz 3.0 ab 4.0
Kasumin 64 fl oz 3.1 ab 1.0
Prophyt 32 fl oz 3.1 ab 0.0
Serenade 3 lb 3.3 ab 0.0
Prophyt + Pentra Bark 32 fl oz + 32 fl oz 3.7 a 0.0

Protectant  Amount per
Treatment 100 gal Diam 48 hr % control

Uninoculated 1.1 d -
Inoculated 3.9 abc -
Flameout + Pentra Bark 0.75 lb + 32 fl oz 2.3 cd 40.7
Flameout 0.75 lb 2.7 bcd 32.5
Kocide 2000 12 lb 2.8 bcd 30.2
Kasumin + Pentra Bark 64 fl oz + 32 fl oz 3.3 abc 17.5
BCYP as directed 3.6 abc 7.9
Kasumin 64 fl oz 3.7 abc 7.1
Prophyt + Pentra Bark 32 fl oz + 32 fl oz 3.9 abc 0.8
Prophyt 32 fl oz 4.0 abc 0.0
Kasumin + Captan 64 fl oz + 2.5 lb 4.0 ab 0.0
Serenade 3 lb 4.0 ab 0.0
Urea 28 lb 4.0 ab 0.0
Pentra Bark 32 fl oz 4.1 ab 0.0
Oxidate 128 fl oz 4.2 ab 0.0
Regalia 1 % 4.5 a 0.0
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