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Abstract       Pomegranate has recently become more and more wanted due 
to its nutritional and therapeutic properties, which is why attempts for 
modernization of the technology of culture and improvement of the 
assortment are being made. The plant management system for the 
pomegranate is mainly done in the form of bush, while other alternatives are 
being searched for in order to ensure a better lighting. The comparative study 
of four crown management systems: vertical spindle, transversal V, vessel 
bush with three strains and vessel bush with four strains, recorded differences 
regarding the trunk growth, crown volume and production capacity. Generally, 
the plant management system with multiple strains positively influences the 
growth, precocity and fructification capacity of the plants.   
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In Greece and not only, pomegranate culture has 

gained more and more importance during recent years 

together with the discovery of the special nutritional 

and health improving role of the fruit or of products 

containing pomegranate. 

Traditionally, the pomegranate is cultivated more at a 

household level and less in industrial fields, due to 

problems related to extracting the edible part, while the 

plant management system is exclusively done as bush, 

with a series of maintenance problems. The cultivated 

assortment depends mostly on the local conditions, 

traditions, but valuable foreign varieties have been 

recently introduced in culture (3, 6).  

Along with the attempts to mechanize the process of 

extracting the edible part (the aryl) and to industrialize, 

the modernization of the culture technology is being 

attempted, especially of the plant management system 

(2, 4), in order to ensure a proper lighting and a higher 

fruit quality (1, 5). 

The attempts for a plant management system with one 

spindle approached during the last years did not please 

the pomegranate producers and especially the 

consumers, because the space within the crown 

becomes too small due to high ramification capacity 

and capacity to form anticipates, and the fruit do not 

reach the proper color, do not accumulate sugar and the 

flavor is poor. 

 
Material and Method 
The main objective of the study was to find the best 

plant management system in order to ensure a constant 

and high quality production. 

The experiment was conducted during 2008-2010, in 

Thesalia region, Greece, in a young plantation founded 

in 2007, with a planting distance of 6 x 2 m; the soil 

was maintained worked between rows in the first two 

years and then grassed, and on the rows the soil was 

manually maintained worked. The variety used was 

Wonderful, one of the most cultivated varieties 

worldwide.  

Four plant management systems were applied:  

V1 – vertical spindle 

V2 – transversal „V”  

V3 – vessel bush with 3 strains  

V4 – vessel bush with 4 strains. 

Measurements were made related to: trunk growth, 

sum of total annual growth, crown volume and 

production capacity. 

 

Results and Discussions 

 
The growth of the trees was influenced by age, climatic 

year and plant management system applied. Thus, 

trunk growth was different among the four variants, the 

diameter also recorded differences in time; the trees 

had a rather fast grow since 2008 when they were in 

the second year of life until 2010. The growth was 

larger for the trees with many scaffold branches, both 

per year and as average during the research period 

(table 1). 
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Table 1 

Trunk diameter for several pomegranate varieties, Thesalia, Greece (cm) 
Variety 2008 2009 2010 Average Difference 

from the 

mean  

Significance 

V1 2,28 3,48 4,60 3,45 -0,50 ooo 

V2 3,00 4,00 5,26 4,09 -0,74 N 

V3 3,44 4,44 5,60 4,49 0,54 *** 

V4 3,60 4,58 5,74 4,64 0,69 *** 

Average 3,08 4,13 5,30 3,95 0 Mt 

DL 5% - 0,09 

DL 1% - 0,14 

DL 0,1% - 0,21 

 

The mean for the three years maintained its increasing 

values from V1 to V4, while the mean of the 

experiment had lower values for V1. From a statistical 

point of view, the variants 3 and 4 were positive very 

significant and the first variant was negative 

significant. 

The ramification capacity of the pomegranate is high, 

usually many anticipates being formed on the main 

branches. The sum of annual growth of the main 

annual branches was different and increasing, having a 

direct relationship with the number of scaffold 

elements within the crown (table 2).  The amplitude of 

the values compared to the control variant was high, 

from -10,2% for V1 to 8,6% for V4. 

Table 2 

 

Total annual growth of main branches according to the plant management system, Thesalia, Greece, (cm) 

Variant 2008 2009 2010 Average 

Physical 

difference 

Relative 

difference  

V1 453 1145 2352 1316,67 -148,42 89,82 

V2 563 1326 2431 1440,00 -25,08 98,29 

V3 542 1432 2563 1512,33 47,25 103,20 

V4 603 1498 2673 1591,33 126,25 108,60 

Average 540,25 1350,25 2504,75 1465,08 Mt 100 

 
The sum of total annual growth, which includes also 

the anticipate branches, showed that the plants had a 

relative equal growth capacity because the anticipate 

branches compensated the growth difference recorded 

for the main branches. In other words, the growth 

power of the plant is spread on different branches 

according to the plant management system (table 3).

 

 

Table 3 

Sum of total annual growth according to the plant management system 

Thesalia, Greece (cm) 

Variant 2008 2009 2010 Average 

Absolute 

difference  

Relative 

difference  

V1 874,40 1632,68 2747,43 1751,50 -1,11 99,9 

V2 825,57 1652,83 2860,66 1779,69 27,07 101,54 

V3 684,83 1639,92 2907,52 1744,09 -8,53 99,51 

V4 705,69 1617,25 2882,61 1735,18 -17,43 99,00 

Average 772,62 1635,67 2849,56 1752,62 Mt Mt 
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Crown volume is important because it ensure the 

support on which flowers and fruit are formed and, 

depending on the dimensions per tree or per unit of 

area, it can ensure a higher or lower fructification 

potential. 

In the case of the analyzed plant management systems, 

the crown volume was rather low due to the youth 

stage of the trees’ lives. The values recorded for 2008 

showed small crowns, with volumes between 1,15 

m
3
/tree for V1 and 1,41 m

3
/tree for V3, compared to 

the average of the year of 1,30 m
3
/tree (table 4). In 

2009, the crown volume increased, reaching values of 

1,65 m
3
/tree for V1, 1,89 m

3
/tree for V2, 2,01 m

3
/tree 

for V3, as maximum values, and slightly decreased to 

1,87 m
3
/tree for V4. 

In 2010, the variation limits for the crown volume were 

2,14 m
3
/tree for V1 and 2,23 m

3
/tree for V3, compared 

to the average of the year of 2,14 m
3
/tree. 

The average per variant for the three years showed 

slight differences between variants, the values 

increasing from V1 to V3 and then decreasing for V4.

 
Table 4 

Crown volume according to the plant management  

system, Thesalia, Greece (m
3
) 

Variant 2008 2009 2010 Average 

Absolute 

difference  

Relative 

difference  

V1 1,15 1,65 2,14 1,65 -0,12 93,35 

V2 1,32 1,89 2,10 1,77 0,01 100,25 

V3 1,41 2,01 2,23 1,88 0,12 106,85 

V4 1,31 1,87 2,08 1,76 -0,01 99,54 

Average 1,30 1,86 2,14 1,66 0 0 

 
The pomegranate has the capacity to differentiate fruit 

buds on short branches, both as terminal and lateral. 

For the production, terminal flowers are selected from 

the short branches, from which large and qualitative 

fruit are formed, this being the reason for which the 

standardization of the flowers is mandatory in the 

commercial plantations. 

The production obtained was insignificant in the third 

year of life of the plants; the values recorded were 5 

kg/plant (2009) because fwe flowers were formed, and 

among them, the majority were removed to strengthen 

the plants, while in 2010 the production varied around 

13 t/ha (table 5). 

Although the production was low, it could be observed 

that for the variants with more I order ramifications, 

the production was slightly larger, which leads to the 

idea that the pomegranate’s precocity depends on the 

degree of strain ramification. 

 
Table 5 

Production capacity of the pomegranate tree in the 

 third and fourth year of life (kg/tree) 

Variant 2008 2009 2010 Average 

Absolute 

difference  

V1 0 3,7 11,4 7,55 -1,16 

V2 0 4,1 12,8 8,45 -0,26 

V3 0 3,8 14,5 9,15 -0,55 

V4 0 4,7 14,7 9,7 0,99 

Average 0 4,07 13,35 8,71 0 

 
Conclusions 
 

From the present study, the following conclusions can 

be drawn: 

The plant management for the pomegranate with more 

scaffold elements determines a better trunk growth; 

The sum of annual growth was not significantly 

influenced by the plant management system. The 

pomegranate has a high ramification capacity and 

spreads its growth differently on the main branches or 

on anticipates depending on the structure of the crown; 

The crown volume is relatively low. When the trees 

were at the age of 4, the values recorded were 2,08-

2,23 m
3
; 

The plant management system with multiple strains 

determined a slight precocity for the pomegranate, the 

production reaching values of 11,4-14,7 kg/plant when 

the trees were at the age of 4. 
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