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Fig. 2. Very high-density planting at sweet cherry in 

Trento region (3.5 x 0.5 m) 
 

   
Fig. 3. Vertical axe in high density planting at sweet 

cherry in �����������������  (4.5 x 1.5 m) 
 

    
      a         b 

Fig. 4. Vertical axe at peach (a) and plum (b) in 
�����������������  (4.5 x 1.5 m) 

 
Parallel U and Bi Baum® are two different 
canopies that in principle aim to create two 
parallel axes oriented on the row in order to 
divide/reduce the tree growing vigour. 
Designed by the Italian nursery Mazzoni, Bi 

Baum® is created in the nursery by budding 
two opposite scion buds on the rootstock. By 
the competition for resources between the 
������ ��

����� �� ����
��
�� 
	� ���� ���
��� ���� ��
balanced growth of the axes is obtained. The 
technique was firstly proposed for vigorous 
scion/rootstock combination in apples and 
pears (ex. Fuji/M9, Florina/M9, other 
varieties/M26) (Figure 5). Even the tree cost is 
higher, there are some other advantages 
regarding the lower number of trees per ha, 
limited vegetative growth, reduction of the 
central axe dominance (especially in some pear 
cultivar) etc.  
 

   
         a    b 

Fig. 5. Bi Baum® at apple, first leaf (a)  
and pear, second leaf (b) 

 

Recently, the double budding method was 
introduced to sweet cherry too in order to 
produce Bi Baum® trees (Figure 6). 
 

 
Fig. 6. Bi Baum® sweet cherry trees in high density 

planting at INRA Balandran, France 
 
Besides the double budding, the trees for 
Parallel U, can be produced in nursery by early 
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scion tipping and by selection of two 
successive shoots. The last solution is to prune 
the tree after planting at 30-40 cm from the 
ground and to choose two successive and 
opposite shoots for the two axes. In all cases, 
the axes has to be trained and treated in order to 
have the same vigour (Figure 7).  
 

   
       a               b 
Fig. 7. Parallel U at peach (a) and apricot (b), second leaf 
 
The training and pruning principles of Parallel 
U and Bi Baum® canopy, are: 

 - two axes as leaders; 
 - balanced vigour of axes;

 - each axe has a high conical shape;
 - the lateral shoots - to respect the 1: 3 ratio; 

- fruiting shoots distributed in spiral along the 
 axes; 

- mixed shoots kept 2-3 years in apricot and 
 plum, 1-2 years in peach;

stubs.  - unnecessary shoots cut in 
The planting distances and the trees densities 
for the two canopies are presented in Table 2. 
 

Table 2. Planting distances and trees density for the 
Parallel U and Bi Baum® canopies 

 
Species Planting distances 

(m) 
Planting  
density  

(trees/ha) 
Apple, pear 3.5-4.0 x 1.2-1.5 1,666 - 2,380 
Sweet cherry, 
peach, plum, 
apricot 

4.0-5.0 x 2.0-2.5 800 - 1,250 

 
Trident or Chandelier is a canopy that has 
been introduced recently for medium and high 
vigour trees in stone fruits, in order to distribute 
the growing vigour on three vertical axes. In 
this case, the total height of the tree is reduced 

and each vertical axe is managed respecting the 
principles already presented before. The trees 
can be pre formed in the nursery with three 
vertical shoots, preferably obtained from 
successive buds after the main scion shoot 
tipping. Another possibility is the formation of 
the tree shoots after planting following the 
scion pruning (Figure 8).     
 

 
Fig. 8. Formation of Trident canopy at peach by pruning 

the scion after planting (beginning of second leaf) 
 
The recommended planting distances, are 
influenced by the specie and variety/rootstock 
vigour. As one can see in the Table 3, the 
distance between row is correlated with the 
final tree height, while the one between trees on 
the row, needs to offer enough space for the 
growth of the vertical axes (Figure 9). 
 

Table 3. Planting distances and trees density for the 
Trident canopy 

 
Species Planting 

distances  
(m) 

Planting  
density  

(trees/ha) 
Apple, pear 3.5-4.0 x 1.5-2.5 1,000-1,904 
Sweet cherry, 
peach, plum, 
apricot 

4.0-5.0 x 2.5-3.0 666-1,250 
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Fig. 9. Trident canopy at apricot, planted 2.5 m  

on the row (beginning of third leaf) 
 
The three axes need to be parallel, balanced 
regarding the vigour and the general growth 
and need to be garnished with fruiting branches 
disposed in spiral in order to form a fruiting 
high cone/cylinder (Figure 10).  
 

 
Fig. 10. Balanced Trident canopy at peach (beginning of 

third leaf) 
 
One of the most common problem that appears 
is the unbalanced growth of the three axes 
(Figure 11).  
In species/varieties with a dominant growth of 
the central leader (some pear varieties, sweet 
cherry etc.), this has to be replaced trough 

transfer on some low vigour lateral shoot 
(Figure 12).  
 

 
Fig. 11. Trident canopy at pear with a too vigorous 

central axe (acrotony), Ferrara, Italy 
 

    
Fig. 12. Replacement of the vigorous central axe at sweet 

cherry with a weak shoot. 
 
The unbalanced growth of the three axes can be 
caused by the polarity, the upper located axe on 
the trunk being more vigorous than the other 
two (Figure 13).  
Also in this case, some special measures has to 
be taken in order to increase the vigour of the 
less vigorous axe, and to decrease the vigour of 
the most vigorous one (incisions, increassing of 
the growth angle, etc). 
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Fig. 13. Unbalanced axes vigour at sweet cherry  

Trident canopy, related to the polarity 
 
Recently, the philosophy of the vertical axes 
canopies was transferred with great results to 
other fruit crops and especially to the fruit 
berries for fresh consumption (Asănică, 2017; 
Asănică et al., 2019).  
During the formation for all the canopies with 
one, two or three vertical axes, some important 
principles has to be respected: 
- by all the means, the vertical axe has to be 
stimulated to grow vertically;  
- there are several technical possibilities to tied 
the axe on the trellising wire (Figure 14); 
- in order to stimulate the circulation of the sap 
flow to the axe top, its annual growth (spear) 
has to be pruned each spring; 
- the axe has to garnished with lateral fruiting 
shoots. Early spring incisions above vegetative 
buds or short branches can be executed, 
especially in sweet cherry (Figure 15); 
- a ratio of 3: 1 has to be established between 
the diameter of the axe and of the lateral 
branches. 
In all cases, after the pruning or the incisions of 
the axes, fungicides treatments against 
Monilinia has to be applied in order to prevent 
any wood infections, especially in stone fruits. 
 

    
       a            b 
 

  
       c             d 
Fig. 14. Vertical axe fixing on trellis wire with Tree-fix 

(a) and PVC tube (b), REMA (c) and Steel wire (d) 
 

 

   
Fig. 15. Incision on the central axe at sweet cherry  

and the lateral shoots formation afterword 
 
Pruning 
The tree pruning was considerable simplified 
after the adoption of the vertical axe canopies, 
the same principles being applied in Vertical 
axe, Parallel U and Trident. Certainly, some 
differences are existing between species and 
sometimes between different fruiting types 
within the same species (spur or standard). 
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For apple and pear the main pruning 
principles refers to:  
- all the shoots kept in the canopy need to have 
terminal flower (mixed) buds (Figure 16); 
- the vegetative shoots will be eliminated; 
- when the number of flowering spurs is too 
high, spur extinction has to be made, by 
keeping a distance of 10-12 cm between spurs 
(Figure 17); 
- each lateral fruiting branch needs to have one 
direction of growth;  
- old week branches have to be reduced in order 
to form new fruiting shoots; 
- during the hand fruit thinning (end of May-
June), the water shoots (suckers) need to be 
ripped off.  
 

 
 

Fig. 16. Pruning of apple tree – Flowering rods and stubs 
 

 
Fig. 17. Pruning of apple tree – spur extinction and stubs 

 

In stone fruits, it is important to mention that 
all the branches that are removed from some 
reason have to be pruned in stubs. Their length 
is generally correlated to the branch vigour: 
higher the vigour, longer the stub (Figure 18). 
The stubs will stimulate the formation of good 
vigour mixed fruit shoots and will eliminate the 
risks of Monilinia infections. 

     
 a  b  c 

Fig. 18. Effect of stub pruning on mixed shoot  
formation in apricot. Low vigour (a) medium vigour (b), 

high vigour (c) 
 
An extremely important period for the canopy 
and fruiting management is summer pruning 
during May-June. With that occasion, after the 
fruit set, it is possible to evaluate the fruit load 
and to eliminate the empty branches. Besides 
the hand fruit thinning, a similar action can be 
made by pruning of the too loaded fruiting 
branches. A special attention has to be apply to 
the strong water shoots that started to form 
anticipates. They will be pruned at 4-5 leaves in 
order to block their initial growth and the 
stimulate the formation of 2-3 medium vigour 
mixed shoots (Stănică, 2019).  
 
CONCLUSIONS 
 
The vertical axe canopies, opened a new era in 
the fruit growing industry that can be defined 
trough few ideas:  
- a moderate planting density between 1,000-
3,000 trees/ha was generalized taking in consi-
deration the species and the scion/rootstock 
vigour. Extremely high densities were banned 
both by farmers and specialists; 
- the vertical axe canopies are in line with the 
fruit tree natural habit and growth tendency;  
- besides the vertical axes trellising, no other 
expensive man labour activities are needed;  
- the used poles for vertical axes trellising are 
generally utilised as hail net or rain protection 
supports;  
- trees canopy is managed as vertical fruiting 
walls with all the advantages related to the 
excellent sun exposer and with positive 
influence on yield and fruit quality;  
- soil mechanized management on the row and 
on intercrop is easily and efficient; 
- for most of the species, the mechanical 
pruning is applicable; 
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- hand fruit thinning and picking and other 
manual activities as pruning can be made on 
moving platforms. 
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