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Abstract 
Graft compatibility for new Prunus rootstocks recently introduced into the Spanish 
market or under selection in public and private programmes is assessed in nursery 
trials. Part of the evaluated material belongs to the Aula Dei Experimental Station 
(EEAD-CSIC) selection program in Zaragoza, Spain. Another group of rootstocks under 
test is from the private nursery Agromillora Iberia, S.L. Some of those rootstocks 
showed good adaptation to Mediterranean growing conditions and resistance to root-
knot nematodes. As control, peach-almond (‘GF 677’), peach x P. davidiana 
(‘Cadaman’), other interspecific plum-based rootstocks (‘Damas GF 1869’, ‘Ishtara’) 
and different plum species (P. cerasifera: ‘Adara’; P. domestica: ‘Constantí 1’; P. insititia: 
‘Adesoto’ and other ‘Pollizo de Murcia’ clones, ‘Saint Julien A’) are used. New evaluated 
rootstocks include: ‘Densipac R 20’ (P. besseyi x P. cerasifera), ‘Nanopac R 40’ (P. dulcis 
x P. persica), ‘Replantpac RR’ (P. dulcis x P. cerasifera), ‘AP 45’ [(P. besseyi x P. salicina) 
x P. armeniaca], ‘Aprimed AP 65’ [(P. armeniaca L. x P. cerasifera Ehrh) x P. pumila L. 
var. besseyi], and ‘LC 52’ (P. cerasifera x P. maackii), among others. To determine graft-
compatibility, commercial varieties of different Prunus species were budded on some 
of the evaluated rootstocks. They include: ‘Moniquí’ and ‘Portici’ (apricot); ‘Lauranne’, 
‘Nonpareil’, and ‘Soleta’ (almond); ‘Angeleno’ and ‘Golden Japan’ (Japanese plum); ‘Big 
Top’ and ‘Sumergrand’ (nectarine) and ‘Aida’, ‘Carmen’, ‘Cordia’, ‘Ferrovia’, ‘Kovics’, 
‘Krupnoplodnaja’, and ‘Sandor’ (cherries). Several degrees of graft incompatibility 
have been observed for the ‘translocated’ type of incompatibility. In general, peach-
almond hybrids and slow-growing plums (P. domestica and P. insititia plums as 
‘Adesoto’ and other ‘Pollizo de Murcia’ clones) were graft-compatible with peach, 
almond and Japanese plum tested cultivars. However, in the case of P. cerasifera, P. 
besseyi and interspecific hybrids with these species, performance differed 
substantially depending on the evaluated genotype. 
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INTRODUCTION  
The study of Prunus rootstocks and varieties is a wide appreciable activity for the fruit 
industry due to the great dynamism and fast varietal renovation (Zarrouk et al., 2006a). The 
rootstock selection is an essential component in fruit production to adapt cultivars to the 
environmental conditions (Gainza et al., 2015). Selection of a suitable rootstock is important 
because some factors such as yield, vigor or fruit quality depend on the selection of the right 
scion-rootstock combination (Font i Forcada et al., 2014). However, the limiting factor for the 
extensive use of several Prunus rootstocks is the lack of compatibility with cultivars making 
rootstock selection difficult (Layne, 1987; Zarrouk et al., 2006b). Graft incompatibility may 
be defined as the failure to form a successful graft union (Goldschmidt, 2014). The causes of 
incompatibility continue to be unclear, but previous studies showed ‘translocated’ graft 
incompatibility that affects tree growth and typically it is expressed during the first year of 
scion growth, although sometimes incompatibility symptoms can be delayed (Salesses et al., 
1990; Moreno et al., 1993). Moreover, some cultivars can show ‘localized’ graft 
incompatibility, causing mechanical weakness of the union that can lead to its breakage 
several years after grafting (Zarrouk et al., 2006a; Warschefsky et al., 2016). In this study, 



several new released Prunus rootstocks were evaluated for their compatibility performance 
with different cultivars. The trials were established in experimental nurseries at the Aula Dei 
Experimental Station (EEAD-CSIC) in Zaragoza, Spain. 

MATERIAL AND METHODS 
Rootstock material evaluated included the inter-specific hybrids: ‘Densipac R 20’ (P. 

besseyi x P. cerasifera), ‘Nanopac R 40’ (P. dulcis x P. persica), ‘Replantpac RR’ (P. dulcis x P. 
cerasifera), ‘AP 45’ ((P. besseyi x P. salicina) x P. armeniaca), and ‘Aprimed AP 65’ ((P. 
armeniaca L. x P. cerasifera Ehrh) x P. pumila L. var. besseyi). As control, peach-almond 
hybrids (P. amygdalus x P. persica): ‘Adafuel’, ‘Adarcias’, and ‘GF 677’; peach x P. davidiana: 
‘Cadaman’, other interspecific plum based rootstocks (‘Damas GF 1869’, ‘Ishtara’), and 
different plum species (P. cerasifera: Adara; P. domestica: ‘Constantí 1’; P. insititia: ‘Adesoto’, 
‘Saint Julien A’), were used. 

Cultivars material evaluated included: ‘Big Top’ and ‘Sumergrand’ (Nectarine); 
‘Lauranne’, ‘Nonpareil’, and ‘Soleta’ (Almond); ‘Angeleno’ and ‘Golden Japan’ (Japanese plum); 
‘Moniquí’ and ‘Portici’ (Apricot); ‘Aida’, ‘Carmen’, ‘Cordia’, ‘Ferrovia’, ‘Kovics’, 
‘Krupnoplodnaja’ and ‘Sandor’ (Cherry). 

The level of compatibility/incompatibility was determined by visual diagnosis of the 
possible cases of ‘translocated’ incompatibility (symptoms of yellowing and reddening in 
leaves and wood, defoliation, tree vigor reduction, tree mortality, etc.) according to Moreno 
et al. (1993). 

Tree growth was assessed as tree height (m) and trunk cross-sectional area (TCSA) 
(cm2) at 10 cm above the graft union and was measured during the second year after grafting. 
Estimation of leaf chlorophyll concentration was performed using a SPAD 502 m (Minolta Co., 
Osaka, Japan) and was also made during the second year after budding (in early June). This 
method was used as a tool to estimate the rate of ‘translocated’ graft incompatibility. 
Measurements were made on fully expanded leaves selected from the middle of the cultivar 
shoot. 

Data were evaluated by analysis of variance with SPSS 21.0 (SPSS, Inc., Chicago, USA). 
Analysis of variance (ANOVA) was used to assess the significance of tree height, TCSA, and 
SPAD values. If significant differences were detected among rootstock means, then Duncan’s 
multiple range test was used to perform pairwise comparisons of the means.  
 
RESULTS AND DISCUSSION 

As expected, two years after budding all combinations of nectarines on peach-almond 
hybrids showed good performance. Good compatibility was also observed when ‘Big Top’ and 
‘Summergrand’ were budded onto several inter-specific hybrids (‘Replantpac RR’, ‘Densipac 
R 20’, ‘Nanopac R 40’, ‘Aprimed AP 65’), with the exception of ‘AP 45’ which showed clear 
symptoms of ‘translocated’ incompatibility according to Moreno et al. (1993). In addition, this 
rootstock induced, in general, lower tree height, TCSA and SPAD values (Table 1).  

When ‘Big Top’ and ‘Summergrand’ cultivars were budded on reference rootstocks all 
of them were graft-compatible (‘Adafuel’, ‘Adarcias’ and ‘Pollizo de Murcia’ plums) with the 
exception of ‘Damas GF 1869’ which showed clear symptoms of ‘translocated’ incompatibility 
budded with ‘Summergrand’, in good agreement with Zarrouk et al. (2006). Other 
combinations with ‘Adesoto’, ‘Cadaman’, ‘GF 677’ and ‘Saint Julien A’ rootstocks did not show 
any symptoms of ‘translocated’ incompatibility.  

In the case of almond cultivars, ‘translocated’ incompatibility (leaf yellowing 
symptoms), and lower tree height and TCSA values were only observed for both ‘Nonpareil’ 
and ‘Soleta’ cultivars on ‘AP 45’. Additionally, the ‘Nonpareil’ / ‘AP 45’ graft combination 
showed severe leaf defoliation and finally trees were lost during the second year of growth. 
In general, graft incompatibility was always observed for all trees of peach and almond 
cultivars budded on the ‘AP 45’ rootstock. In this case, ‘translocated’ incompatibilities were 
always evidenced during the first and second year after budding. On the contrary, ‘Nonpareil’ 
and ‘Soleta’ cultivars were graft-compatible onto reference rootstocks (‘Adafuel’, ‘Adarcias’, 
‘Ademir’, ‘Miral’ and ‘Pollizo de Murcia’ plums). 

To date, Japanese plum cultivars ‘Angeleno’ and ‘Golden Japan’ did not show visual 
symptoms of graft incompatibility. However, the ‘AP 45’ rootstock induced a significant 
reduction of scion growth and SPAD values compared with the other rootstocks in the case of 



‘Golden Japan’ (Table 1). ‘Angeleno’ and ‘Golden Japan’ were also budded onto reference 
rootstocks (‘Adafuel’, ‘Adesoto 101’, ‘Constantí 1’, ‘Damas GF 1869’, ‘Isthara’, ‘Miral’, ‘Penta’, 
‘Saint Julien A’ and several non-released clones of ‘Pollizo de Murcia’ plums) and they did not 
showed any symptoms of translocated incompatibility. Nevertheless, the macroscopical 
examination of the graft unions will be carried out in the future to evaluate the incidence of 
the ‘localized’ graft-incompatibility (Herrero, 1951).  

Similarly, although none of the studied graft-combinations showed symptoms of 
‘translocated’ incompatibility for the ‘Moniquí’ apricot cultivar, lower SPAD values on ‘AP 45’ 
could be related to graft-incompatibility or higher susceptibility of this rootstock to iron 
chlorosis. The reference rootstocks (‘Ademir’, ‘Miral’, ‘Mirocal’, ‘Torinel’, and the ‘Pollizo de 
Murcia’ plum: ‘PM 105 AD’) did not showed any symptoms of ‘translocated’ incompatibility.  

In the case of cherry cultivars no visual symptoms of graft-incompatibility were 
shown (Table 2). ‘Translocated’ incompatibility could not be observed in any combination as 
leaf yellowing was not detected and SPAD determination showed normal values according to 
Moreno et al. (2001). In addition, no consistent rootstocks influence on tree vigor was 
observed, although the ‘Adara’ rootstock seems to reduce the growth of several cultivars. In 
the following years, the macroscopical examination of the graft union will be carried out to 
evaluate the possible incidence of the ‘localized’ type of graft-incompatibility.  

 
CONCLUSIONS 

Two years after budding, the new peach-almond based rootstocks (‘Nanopac R 40’) 
and the other Prunus hybrids (‘Aprimed AP 65’, ‘Densipac R 20’, ‘Replantpac RR’) presented 
a good compatibility with all peach, almond, plum and apricot cultivars. On the contrary, the 
experimental genotype ‘AP 45’ showed typical symptoms of ‘translocated’ incompatibility 
with both peach and almond cultivars. Apricot and Japanese plum did not show symptoms of 
incompatibility but the lower growth and SPAD values, in some combinations, might reveal 
some cases of graft incompatibility that should be assessed in the following growing seasons. 
This study confirms that new rootstock material should be previously tested with cultivars 
prior to commercial release. 
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Tables 

 
Table 1. Tree height, trunk cross-sectional area (TCSA) and SPAD values of nectarine, almond, plum and apricot  

cultivars on different Prunus rootstocks at the second year after budding in nursery conditions. 

Cultivars Rootstocks 
No. STI Height  TCSA SPAD 

Trees   (m)m)  (cm2)  

Big Top AP 45 8 Ab 1.01 a 0.16 a 25.0 a 
 Aprimed AP 65 9 N 1.71 b 0.43 b 29.8 b 
 Densipac R 20 10 N 1.50 b 0.32 b 26.3 ab 
 Nanopac R 40 7 N 1.57 b 0.30 ab 24.2 a 
 Replantpac RR 8 N 1.76 b 0.41 b 29.2 b 
       
Summergrand AP 45 8 Ab 0.75 a 0.12 a 22.1 a 

 Aprimed AP 65 16 N 1.69 c 0.56 c 30.7 b 
 Densipac R 20 15 N 1.27 b 0.24 b 23.3 a 
 Nanopac R 40 14 N 1.12 b 0.25 b 26.9 a 
 Replantpac RR 13 N 1.46 bc 0.38 bc 29.6 b 
       
Nonpareil AP 45 6 Ab 0.80 a 0.10 a -------- 
 Aprimed AP 65 7 N 2.08 c 0.54 c 25.8 b 
 Densipac R 20 19 N 2.23 c 0.51 c 32.6 c 
 Nanopac R 40 20 N 1.66 b 0.26 b 23.8 a 
 Replantpac RR 19 N 1.72 b 0.37 b 27.8 b 
       
Soleta AP 45 9 Ab 0.63 a 0.09 a 22.6 a 
 Aprimed AP 65 8 N 2.24 d 0.56 c 25.8 b 
 Densipac R 20 6 N 1.21 bc 0.14 a 25.4 b 
 Nanopac R 40 10 N 1.53 c 0.30 b 22.2 a 
 Replantpac RR 4 N 1.73 c 0.33 b 28.1 b 
       
Golden Japan AP 45 10 N 1.55 a 0.08 a 19.9 a 
 Aprimed AP 65 10 N 2.37 b 0.56 c 33.9 c 
 Densipac R 20 10 N 2.35 b 0.21 ab 26.9 b 
 Nanopac R 40 10 N 2.42 b 0.30 b 26.8 b 
 Replantpac RR 10 N 2.37 b 0.33 b 35.1 c 
       
Moniquí AP 45 13 N 1.16 b 0.16 b 19.5 a 
 Aprimed AP 65 10 N 2.04 c 0.48 c 27.3 c 
 Densipac R 20 13 N 0.74 a 0.09 ab 26.8 c 
 Nanopac R 40 8 N 1.22 b 0.25 b 23.0 b 
 Replantpac RR 9 N 1.21 b 0.26 b 27.1 c 
For each cultivar, mean separation within columns by Duncan test at P≤ 0.05. STI: Symptoms of Translocated Incompatibility (N=Normal; 

Ab=Abnormal). (---): Dead trees. 

 

 
  



 
 
 

Table 2. Tree height, trunk cross-sectional area (TCSA) and SPAD values of some cherry cultivars budded on two 
 rootstocks at the second year after budding in nursery conditions. 

Cultivars Rootstocks 
No. STI Height  TCSA SPAD 

Trees  (m)  (cm2)  

Aida Adara 10 N  1.73 a 0.47 a  34.5 a 
 LC 52 10 N  1.91 a 0.49 a 32.7 a 

       
Carmen Adara 10 N 1.49 a 0.36 a 35.4 a 
 LC 52 10 N 1.55 a 0.31 a 45.4 b 
       
Cordia Adara 10 N 1.42 a 0.31 a 32.6 a 
 LC 52 10 N 1.97 b 0.45 b 42.8 b 
       
Ferrovía Adara 10 N 1.86 a 0.37 a 31.7 a 
 LC 52 10 N 2.26 a 0.51 b 37.9 b 
       
Kovics Adara 10 N 1.71 a 0.34 a 38.0 b 
 LC 52 10 N 2.01 a  0.28 a 33.6 a 
       
Krupnoplod
naja 

Adara 
10 

N 1.54 a 
0.27 a 

34.6 a 

 LC 52 10 N 1.59 a 0.45 b 40.1 b 
       
Sandor Adara 10 N 1.76 a 0.51 a 34.2 a 
 LC 52 10 N 2.21 b 0.47 a 35.8 a 
For each cultivar, mean separation within columns by Duncan test at P≤ 0.05. STI: Symptoms of Translocated Incompatibility (N=Normal; 

Ab=Abnormal).  

 
 

 

 

 
 


