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Abstract       Grafting the trees remains a solution for adjusting tree vigor, but 
also for shortening the youth period and rushing the bearing of fruit. Grafting 
the Pinova apple variety of four rootstocks frequently used nowadays, M20, 
M9 Fl56, B9 and MM106, highlighted the different influence they had on the 
biometric parameters of the trees and on the ramification and formation of fruit 
buds capacity. The smaller trees were on B9, while the larger trees were on 
MM106. The use of two vigorous rootstocks, A2 and MM111, with grafting 
intermediary B9, showed reduction in tree vigor compared to MM106 and a 
better ramification and formation of fruit buds capacity during the grafting 
year, the trees looking as knipp-typed ones.   
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Nowadays, one of the most important problems of the fruit 

growers is to find a rootstock that lowers the height of the 

trees, but at the same time that ensures a good root system 

for the trees (1, 5). The lower height of the trees has the 

advantage of reduced costs with manual workforce. The 

increasing tendency to stuff the apple culture led to the use 

of a small number of rootstocks that ensure low tree 

heights, but do not ensure good root system, which implies 

using support system on one hand and fertilization-

irrigation on the other hand. The rootstock is important not 

only to adjust the height, but also to capitalize some 

terrains that are less favorable for other crops. At the 

beginning, the rootstock M9 dominated the market; 

nowadays the use of the rootstock Budagovski 9 (B9) is 

continuously increasing, a rootstock considered to be the 

weakest, but which ensure a very good efficiency of the 

grafted varieties (3, 4). It has also been tried to reduce tree 

height through obtaining genetically modified rootstocks 

(6).  Usually, low height rootstocks are sensitive to soil 

conditions; they need more nutrition and water in the 

superficial soil layers. The rootstock influences the 

phenology of the soil; it is greatly determined by the 

variety as the vigorous rootstocks influence tree vigor and 

intensity of vegetative growth (8). It would be ideal to 

obtain a tree with very good root system to avoid the need 

for supporting systems, and also with a low height, which 

cannot be achieved using the present rootstocks. The use 

of grafting intermediaries for cheery trees led to lower tree 

heights when vigorous varieties and rootstocks were used, 

and the yield was different according to the hybrid 

combination (2). In case of apple, the use of M9 rootstock 

as intermediary, for four varieties grafted on M106, led to 

a reduction in tree size by 20%, an increase in yield by 

30% and an increase in the capacity to differentiate fruit 

buds (7). Theoretically, the is the possibility to use as 

intermediary a rootstock with poor vigor to reduce tree 

size, while to rooting to ensure on a vigorous rootstock to 

provide stability. For this respect, an experiment was 

conducted using the Pinova variety, grafted on several 

rootstocks with and without intermediaries, to observe the 

behavior of the trees from the point of view of the growth 

and ramification capacity.  

 
Material and Method  

 
The experiment was conducted during 2013-2014, in a 

private plant nursery, (Vâlcea Plant Nursery), using the 

variety Pinova, grafted without intermediaries on 

rootstocks M20, M9, B9 Fl56 (clone of Floren 56), 

MM106, and with intermediary B9 on rootstocks A2 and 

MM111. The length of the intermediary B9 was 30 and 40 

cm. the grafted trees were produced through table grafting, 

using the grafting machine, both directly variety-rootstock 

and double grafting, intermediary on the rootstock and the 

following year grafting the variety on the intermediary. 

The material was grafted early in the spring and placed 

into the formation field for one, respectively two 

vegetations seasons, depending on the grafting 

combination used. 

The culture technology form the plant nursery was the 

specific one, based on taking care of the trees, maintaining 

a clean soil, ensuring water and nutrition. The material 

used for grafting, both the graft and the rootstock, were 

purchased from Netherlands. 

In order to see the influence of the rootstock on the vigor 

of trees grafted with and without intermediary, several 

measurements regarding biometric indicators were made, 

including: rootstock diameter, intermediary and variety 

diameter, tree height, capacity to ramify expressed through 

the number of short and long fruit branches and their 

length. 
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Results and Discussions 

 
The used rootstock influenced the growth and ramification 

of the trees from the variety Pinova. Thus, tree height was 

bigger for the trees grafted on MM106, a rootstock of 

medium vigor, reaching values of 214.85 cm, and lower 

for the trees grafted on B9, one of the less vigorous 

rootstocks for apple, for which the trees only reached the 

level of 126.46 cm, while on the other rootstocks the trees 

recorded close values, around 150 cm (table 1). 

Rootstock diameter, under the grafting point, was different 

even without a good connection with its vigor, the values 

being high for the rootstock M9 clone of Floren 56, with 

2,25 cm and low for B9 with only 1,69 cm; the rootstocks 

MM106 and M20 had relatively equal values (1.90 cm). 

The diameter of the variety trunk was correlated with the 

rootstock diameter, the extreme values being recorded for 

the same rootstock. The capacity to differentiate fruit buds 

was different depending on the rootstock. The ones with 

lower heights differentiated on all formed branches, while 

the more vigorous ones also had vegetative growths. The 

highest number of spears was recorded for the trees 

grafted on B9, 8 spears per tree, while the lowest number 

was recorded for the trees grafted on M9Fl56, with 5,84 

branches. Long fruit branches were formed in a larger 

number for the trees grafted on MM106, 9,28 branches 

and M9Fl56, 5,84 branches. The length of the fruit 

branches was higher for the trees grafted on M20, 30,1 cm, 

and the lowest for the trees grafted on B9, 13,22 cm. The 

trees grafted on M20 and MM106 also formed several 

vegetative branches. 

 

 
Table 1  

Biometric indicators of trees from Pinova variety grafted on different rootstocks 
 

Rootstock  Trees 

height 

(cm) 

Rootstock 

diameter 

(cm) 

Variety 

diameter 

(cm) 

Number of 

short fruit 

branches 

Number of 

long fruit 

branches 

Length of 

fruit 

branch 

(cm) 

Number of 

vegetative 

branches 

Length of 

vegetative 

branch 

(cm) 

M20 155.08 1.90 1.65 6.04 3.25 30.1 0.5 62.07 

B9 126.46 1.69 1.26 8.0 3.84 13.22 - - 

M9 Fl56 152.30 2.25 1.71 5.84 5.84 19.51 - - 

MM106 214.85 1.92 1.62 6.57 9.28 19.87 1.28 47.77 

 
For the trees grafted with intermediary, there were 

differences for the biometric parameters of the trees 

depending on the rootstock and the length of the 

intermediary. Thus, the highest trees were the ones grafted 

on MM111, with intermediary of 30 cm, where the trees 

reached 195.11 cm, compared to 184 cm for the same 

grafting combination, but larger intermediary. The same 

tendency was recorded also for the rootstock A2, only that 

the difference was smaller, 4,7 cm, under the influence of 

intermediary length. The rootstock diameter was larger for 

both combinations with shorter intermediary, and slightly 

decreased as the intermediary’s length increased. The 

highest value was recorded for the rootstock A2, with 

intermediary of 30 cm,189 cm, while the lowest value was 

recorded for MM111, with intermediary of 40 cm, 184 cm 

(table 2).  

The intermediary diameter kept the same tendency; higher 

values were recorded for A2 with intermediary of 30 cm, 

2.63 cm, and the lowest value for MM111 with 

intermediary of 40 cm, 2.23 cm. For all four combinations, 

the thickness of the graft was smaller than of the 

intermediary’s and had values between 1.90 cm for 

MM111 with intermediary of 40 cm and 2.21 cm for A2 

with intermediary of 30 cm. 

 

Table 2  

Biometric parameters of trees from Pinova variety, grafted with intermediary 
Rootstock  Intermediary Tree  

height (cm) 

Rootstock  diameter 

(cm) 

Intermediary  

diameter 

 (cm) 

Variety  

diameter  

(cm) 

A2 B9-30 cm 189.00 3.14 2.63 2.21 

A2 B9-40 cm 184.33 2.91 2.57 2.17 

MM111  B9– 30 cm 195.11 2.91 2.56 2.10 

MM111  B9– 40 cm 184.00 2.73 2.34 1.90 

 
The ramification capacity of the aerial part showed that the 

trees formed growths similar to the knipp-typed trees, 

without the need for special works. Thus, the number of 

short fruit branches (spears) was higher for the trees 

grafted on the rootstock A2 with intermediary B9 of 30 

cm, 14.11 spears per tree, while for the trees grated on 

MM111, with intermediary B9 of 40 cm, there were 6.44 

spears per tree (table 3). For the other combinations, 

practically identical values were recorded. 



 3 

The number of long fruit branches was relatively equal for 

both rootstocks with intermediary of 30 cm, around 10 

branches per tree, while for the combinations with 

intermediary of 40 cm, the trees ramified better on A2, 

9.11 branches, compared to 6.88 branches on MM111.  

The length of fruit branches was relatively equal, except 

for the trees grafted on A2 with intermediary of 30 cm, for 

which the branches were longer, 29.66 cm, compared to 

around 20 cm for the other three combinations. 

The number of vegetative branches formed and their 

length were not greatly influenced b the grafting 

combination used. 

 
Table 3  

Ramification capacity for threes of Pinova variety, grafted with intermediary  
 

Rootstock  Intermediary Number of 

short fruit 

braches 

Number of 

long fruit 

braches 

Length of fruit 

branch  (cm) 

Number of 

vegetative 

branches 

Length of 

vegetative 

branch (cm) 

A2 B9-30 cm 14.11 10.33 29.66 1.77 44.06 

A2 B9-40 cm 8.77 9.11 22.84 1.77 48.12 

MM111  B9– 30 cm 8.11 10.44 20.07 2.88 48.17 

MM111  B9– 40 cm 6.44 6.88 19.79 2.44 43.37 

 
Conclusions 

 
From this preliminary research, the following conclusions 

can be drawn: 

- The rootstock influences the biometric 

parameters of the grafted trees, but not directly 

their vigor; 

- The direct combination of graft-rootstock ensured 

a weak ramification of the trees within the plant 

nursery and a differentiation of the fruit buds; 

- Using the intermediary B9 ensured a good 

ramification of trees, with the formation of 

anticipates both for long and short branches, 

similar to the knipp-typed trees. The rootstock A2 

was better than MM111 from this point of view, 

while the 30 cm intermediary proved to be more 

efficient; 

- The research will be continued to ensure concrete 

multiannual data for these aspects. 
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