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Abstract: 
 

In an experimental orchard established in the spring of 2009 at UASVM Bucharest the researches 
were focused on the assessment of morpho-productive capacity of some new modern sweet 
cherry varieties grafted on different rootstocks in the first years after planting. Ten 
cultivar/rootstock combinations were evaluated: Kordia/Colt, Kordia/PHLC, Ferrovia/Colt, 
Ferrovia/PHLC, Skeena/Colt, Skeena/PHLC, Van/PHLC, FirmRed/CAB6P, GiantRed/CAB6P, 
EarlyRed/CAB11E. Trees are planted in a high density plot (4x1,5m) trained as central leader and 
drapeau with a trellis system and drip irrigation provided. Biometrical and phonological dates 
were collected. In terms of growth vigor, the most vigorous combination expressed as TCSA and 
total length of annual increases was EarlyRed/CAB11E. It was noticed that rootstock PHLC 
determined the formation of a greater number of medium fruiting branches at Kordia and Ferrovia 
varieties. GiantRed/CAB6P and EarlyRed/CAB11E had the highest number of flowers/tree but the 
percentage of fruit set was very weak. The most productive combinations were Van/PHLC and 
Ferrovia/PHLC but the highest fruits in terms of weight were recorded by FirmRed/CAB6P and 
GiantRed/CAB6P. 
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1. Introduction 

 
Relationship variety/rootstock and how it affects the main morpho-productive characteristics of 

cherry trees has long been addressed (Gonçalves et al, 2006; Blažkova J. et all, 2010) but the cherry 
culture trend remains the use of lower growth vigor trees with low vigor rootstock (Vercammen et al., 
2006, Rozpara E. et al, 2004) allowing to increase the trees number in orchards. Besides the higher costs 
incurred in establishing orchards (high density and high cost of trees grafted on dwarf rootstocks, 
especially Gisela 5), through modern technology succeeds in getting links to high quality and productions 
that provide a good rate of profitability. However, these goals are not always get every time, many 
combinations of variety/rootstock is still untested for certain areas of culture. Often, depending on the 
region, the best results were obtained by different rootstocks such as Tabel Edabriz in Slovenia (Usenik 
et al., 2006) for Germany Gisela 5 (Hilsendegen, 2005), in Poland PHLA (Grzyb et al., 2005, 2008) and 
Hungary SL 64, Bogdany, CEMA, Piku 1 (Hrotko et al., 2009). Therefore, in this paper, we proposed to 
study the behavior of some modern cherry varieties grafted on different dwarfing rootstock in the 
Bucharest area in terms of particularities of growth and fructification. The main objective is represented by 
the evaluation of these combinations variety/rootstock during the first years in orchard in order to 
designate the most valuable of them according to the requirements for sweet cherry growers and the 
current market. 
 
2. Material and methods 

 
Research has been conducted during 2010-2011 in the experimental field of the Horticulture 

Department which is located in geomorphologic unit known as the Romanian Plain, VIasiei Plain 
subdivision. The land is in the form of a flat strip, at an altitude of 78 meters. Clay soil is represented by 
clays with a weak acid reaction, texture medium/soft, deep ground water: more than 7 meters. Average 
annual heat is 10.5 ° C and yearly precipitation is between 550 and 600 mm, maximum occurring in May-
July. 

The experimental orchard was established in the spring of 2009 and the trees were planted in a 4 x 
1,5 m spacing and were trained as central leader and drapeau. The plot contains a trellis system and drip 
irrigation. As variants it were used the following cultivars: Kordia, Skeena, Ferrovia, Van, Firm Red, Giant 
Red and Early Red and as rootstocks: Colt, PHLC, CAB6P and CAB11E. The variants were planted in 
two randomly replicated blocks using three trees per variant.  

The next traits were evaluated: trunk cross sectional area in three points (under, within and upper 
the grafting zone), annual number and length of the spur, medium and long branches and it was 
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calculated the share of the spur and long branches/tree. Fruiting elements were also counted, the number 
of inflorescences and flowers on the fruiting branches and per tree, fruit set percentage depending on the 
total number of fruits/tree; the yield (g/tree and kg/ha) was estimated after the fruit weight (g) 
determination (average of 25 samples). The main phenophases were noted according to Fleckinger's 
method of reference stages (Leckinger, 1960, Chapman et al, 1976). 

All gathered data were processed by analyze of variance and Duncan's multiple range test at 
confidence level of 95% (P≤0.05) using Cohorte software. 

 
3. Results and discussions 
 

Trunk cross sectional area (TCSA) was measured at the end of the growing season in 2010. 
Regarding the vigour of the experimented variety/rootstock combination (table 1), it could be observed 
that Early Red/CAB11E has registered the biggest difference in thickness, significantly under the grafting 
zone (14.36 cm2) and distinct significantly within (22.31 cm2) and upper the grafting zone (12.57 cm2). 
Giant Red/CAB6P had only indicate a distinct significant difference at the graft point (21.69 cm2). 
Whatever rootstock used and the grafting zone, Skeena differ significantly negative from the average 
experience in terms of increased vigor in thickness. All the other variants differences were not statistically 
assured.  

All combinations were studied in terms of types of branches present on the tree (Table 2). On the 
medium type, we noticed a significant influence of rootstock PHLC on the character within the meaning of 
developing a larger number of medium fruiting tree branches in the case of varieties Kordia (52% more) 
and Ferrovia (66% more) and insignificant difference for Skeena. In the case of the number of long 
branches, regardless of variety or rootstock, differences were not statistically assured. Most short fruit 
branches were observed in the combinations Early Red/CAB11E (33.33), Van / PHLC (27), Giant 
Red/CAB6P (24) and Red/CAB6P Firm (21), the significant differences between them being statistically 
assured. 

The largest increases expressed in total annual growth/tree were recorded by varieties that 
generally had the largest TCSA. Thus, with most annual tree growth stands EarlyRed/CAB11E (597.93 
cm) followed by Kordia/Colt (496.64 cm). With small but significant differences are following Red/CAB6P 
Firm (492.96 cm) and Giant Red/CAB6P (445.5 cm). 

The largest share of long fruiting branches on the tree of all branches was recorded by combination 
Skeena/PHLC (48.33%). Values several times lower and with no significant differences between them, 
presents combinations Van/PHLC, FirmRed/CAB6P, GiantRed/CAB6P and EarlyRed/CAB11E. However, 
in all combinations, it was observed the presence of short branches on the tree in most significant share 
(above 70%) with a slight influence of Colt rootstock for increasing the proportion of short branches in the 
crown. 

Concerning the particularities of fructification of the 10 combinations cultivar/rootstock (Table 3), we 
see that the biggest number of flowers on the tree was counted for EarlyRed/CAB11E variant (557.67) 
which was mostly from blossoms located on long fruiting branches. A very small number of flowers were 
found at variants Skeena/PHLC (16.17 flowers / tree) and Skeena/Colt (37.58 flowers / tree). Analyzing 
the distribution of inflorescences on the type of fruiting branches in the crown, we remark that these are 
formed in a higher or lower share depending on the variety/rootstock combination. So, for the combination 
Van/PHLC, the biggest number of inflorescences (62.71) is on the spur fruiting branches, while 
GiantRed/CAB6P or EarlyRed/CAB11E had the inflorescences positioned especially on the long and 
medium fruiting branches. Ferrovia/Colt, Van/PHLC and FirmRed/CAB6P didn't formed inflorescences on 
the long fruiting branches. 

Although most flowers were present at EarlyRed and GiantRed varieties, the percentage of fruit set 
was the lowest (5.08% and 4.96%). A good percentage of fruit set as well as a high productivity were 
recorded by Van/PHLC (686 g/tree). A high yield was also obtained by the combination Ferrovia/PHLC 
(345 g/tree) given that both fruit size and the Van and Ferrovia were quite small. In this regard, the largest 
fruits were obtained from the combination FirmRed/CAB6P (7.7 g), GiantRed/CAB6P (7.2 g) and 
EarlyRed/CAB11E (6.6 g). 

The correlation between trunk cross sectional area (TCSA) and the yield of the trees (Fig. 1) shows 
a direct link between these two components, the correlation index being of 0.67. Similar situation is 
observed in the case of production and the total length of annual increases per tree (Fig 2), where the 
correlation index is 0.65. Not the same can be said for the relationship between production and the share 
of the spur fruiting branches (Fig. 3) which is very low correlation index (0.15). 

Regarding the phenological stages development of the combinations studied, we find that 
excepting the next variants Ferrovia/PHLC (28.03), Kordia/PHLC (28.03) and Kordia/Colt (29.03) all the 
others combinations bursted on 27/03/2011. GiantRed/CAB6P was the variety where the white buds 
occurred earliest (6.04) as the first flowers on the tree (10.04). The latest combination who blossom was 
Kordia/Colt (16.04). Flowering duration was between 14 days at GiantRed/CAB6P, 13 days at Ferrovia 
and 12 days at Kordia regardless the rootstock used and 11 days at Skeena/Colt FirmRed/CAB6P and 
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EarlyRed/CAB11E. Fruit setting occurred in the first days of May. Most varieties have reached maturity in 
the first decade of June with very small differences between them, except a single variant Skeena/PHLC 
that it delayed until June 12. 

 
4. Conclusions 

 
In terms of growth vigor, the most vigorous combination expressed as TCSA and total length of 

annual increases was EarlyRed/CAB11E and less vigorous Skeena both on Colt and PHLC rootstock. 
In the case of Kordia and Ferrovia varieties, rootstock PHLC determined the formation of a 

greater number of medium fruiting branches. Colt rootstock slightly induced a greater number of spur 
fruiting branches. 

GiantRed/CAB6P and EarlyRed/CAB11E have been emphasized with the highest number of 
flowers/tree but the percentage of fruit set for these two combinations was very weak. A possible cause 
could be the sensitivity of these varieties to the environmental conditions during blossoming. 

The most productive combinations were Van/PHLC and Ferrovia/PHLC although the fruits were 
small. FirmRed/CAB6P and GiantRed/CAB6P recorded the highest fruits in terms of weight but proved to 
be less yield efficiency in the third year. 
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Tables and figures 
 
Table 1. The trunk cross sectional area of some sweet cherry varieties grafted on different 
rootstocks in UASVM Bucharest experimental field 
Cultivar/rootstock Trunk Cross Sectional Area (TCSA) autumn 2010 (cm2) 

Under grafting 
zone (cm2) 

Graft point  
(cm2) 

Upper grafting 
zone (cm2) 

Difference (cm2) 

Kordia/Colt 9.92N 11.47N 9.12N -0.81N 
Kordia/PHLC 9.24N 15.94N 6.44N -2.79N 
Ferrovia/Colt 8.81N 9.68N 7.93N -0.88N 
Ferrovia/PHLC 8.25N 18.29N 6.69N -1.56N 
Skeena/Colt 3.95O 4.63 OO 3.58 O -0.37N 
Skeena/PHLC 4.19O 7.49 O 3.38 OO -0.81N 
Van/PHLC 12.61N 18.35N 9.29N -3.32N 
FirmRed/CAB6P 8.20N 10.43N 6.01N -2.19N 
GiantRed/CAB6P 12.29N 21.69** 10.25N -2.04N 
EarlyRed/CAB11E 14.36* 22.31** 12.57** -1.79N 
Mean 9.18 14.03 7.52 -1.66 
Statistic  
Analysis of variance  
 

DL5%=4.65 
DL1%=6.38 
DL0.1%=8.71 

DL5%=5.41 
DL1%=7.43 
DL0.1%=10.13 

DL5%=2.99 
DL1%=4.11 
DL0.1%=5.60 

DL5%=3.38 
DL1%=4.64 
DL0.1%=6.33 

 
Table 2. Growth characteristics and branch type distribution of some sweet cherry varieties 
grafted on different rootstocks 

Cultivar/ 
rootstock 

No of 
medium 
branch 
es 

No of 
long 
branch
es 

Total 
no of 
long 
branch
es 

No of 
spur 
fruiting 
branch
es 

No of 
spur 
vegeta 
tive 
branch
es 

Total no 
of short 
branches 

Length of 
medium 
branches 
/tree (cm) 

Length 
of long 
branch
es /tree 
(cm) 

Total 
annual 
growth / 
tree (cm) 

Share of 
long 
branches 
(%) 

Share 
of spur 
branch
es (%) 

Kordia/ 
Colt 5.67b 2.33a 8.00b 18.67d 16.67g 35.33f 40.49b 121.66a 496.64b 18.62d 81.38d 

Kordia/ 
PHLC 12.00a 1.00a 13.00a 13.33e 22.00f 35.33f 28.64ef 63.00f 393.22f 28.35b 71.65e 

Ferrovia/ 
Colt 4.00b 2.33a 6.33b 18.33d 8.33h 26.67h 42.80a 84.05b 361.99g 18.56d 81.44d 

Ferrovia/ 
PHLC 12.00a 0.50a 12.50a 19.50d 21.50f 41.00e 27.60f 67.00e 362.43g 23.39c 76.61e 

Skeena/ 
Colt 4.33b 0.33a 4.67b 4.00f 27.67e 31.67g 24.55g 52.00g 122.99i 12.69e 87.31a 

Skeena/ 
PHLC 2.00b 1.50a 3.50b 1.50f 3.00i 4.50i 31.75cd 74.75d 171.50h 48.33a 51.67g 

Van/ 
PHLC 13.50a - 13.50a 27.00b 53.50d 80.50d 29.82de - 399.98e 15.98de 84.02c 

FirmRed/ 
CAB6P 14.00a 1.33a 15.33a 21.00d 61.00c 82.00c 30.43de 63.00f 492.96c 16.09de 83.91c 

GiantRed/ 
CAB6P 14.50a - 14.50a 24.00c 65.50b 89.50b 31.93cd - 445.50d 13.44e 86.56a 

EarlyRed/ 
CAB11E 14.33a 1.33a 15.67a 33.33a 74.00a 107.33a 33.14c 79.50c 567.93a 14.48e 85.52b 

* Duncan's multiple range test (P≤0.05) 
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Table 3. Fruiting particularities of some sweet cherry varieties grafted on different rootstocks in 
UASVM Bucharest experimental field (2011) 
Cultivar/ 
rootstock 

No of inflorescences Total no 
of 
flowers / 
tree 

Total no 
of fruits 
/ tree 

Fruit 
set 
(%) 

Fruit 
weight 
(g) 

Yield 
(g/tree) 

Yield 
(kg/ha) Spur 

fruiting 
branches 

Medium 
Branches 

Long 
branches 

Kordia/ 
Colt 39.74e 3.67g 2.93c 94.71h 23.00f 24.28e 5.8a 133f 222f 

Kordia/ 
PHLC 24.97g 20.37f 2.54c 98.77g 51.67c 52.31b 4.7a 243c 405c 

Ferrovia/ 
Colt 48.96c 6.04g - 115.09f 47.67d 41.42c 4.9a 234d 389d 

Ferrovia/ 
PHLC 53.23b 32.63d 1.47c 180.97d 69.00b 38.13d 5a 345b 575b 

Skeena/ 
Colt 12.18h 3.84g 2.17c 37.58i 15.33g 40.80c 4a 61i 102i 

Skeena/ 
PHLC 4.25i 2.57g 1.05c 16.17j 4.00h 24.74e 4a 16j 27j 

Van/ 
PHLC 62.71a 25.11e - 182.74c 124.67a 68.22a 5.5a 686a 1142a 

FirmRed/ 
CAB6P 46.87d 35.17c - 169.93e 16.67g 9.81f 7.7a 128g 214g 

GiantRed/ 
CAB6P 32.17f 44.09b 75.20b 302.59b 15.00g 4.96g 7.2a 108h 180h 

EarlyRed/ 
CAB11E 38.59e 82.09a 160.20a 557.67a 28.33e 5.08g 6.6a 187e 312e 

* Duncan's multiple range test (P≤0.05) 
 
 
Table 4. Development of main phenophases of some sweet cherry varieties grafted on different 
rootstocks during 2011 in UASVM Bucharest experimental field 
Cultivar/rootstock Bud burst Early 

white 
bud 

First 
blossom 

Petal fall Fruit set Fruit 
ripening 
date 

Kordia/ Colt 29.03 7.04 16.04 28.04 3.05 5.06 
Kordia/PHLC 28.03 8.04 14.04 26.04 2.05 6.06 
Ferrovia/ Colt 27.03 7.04 13.04 26.04 2.05 5.06 
Ferovia/PHLC 28.03 8.04 13.04 26.04 2.05 5.06 
Skeena/Colt 27.03 8.04 13.04 24.04 1.05 5.06 
Skeena/PHLC 27.03 8.04 13.04 26.04 2.05 12.06 
Van/PHLC 27.03 8.04 11.04 26.04 2.05 8.06 
FirmRed/CAB6P 27.03 8.04 13.04 24.04 1.05 6.06 
GiantRed/ CAB6P 27.03 6.04 10.04 24.04 1.05 5.06 
EarlyRed/CAB11E 27.03 7.04 13.04 24.04 1.05 5.06 
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Fig. 1. The correlation between the yield (g/tree) and the TCSA upper grafting zone (cm2)  
of the sweet cherry cultivars 

 
 

 
 

Fig. 2. The correlation between yield (g/tree) and the total annual growth/tree (cm) 
of the sweet cherry cultivars 

 

 
 

Fig. 3. The correlation between yield (g/tree) and the share of the spur branches (%)  
of the sweet cherry cultivars 


