
Scientific papers, R.I.F.G. Pitesti, Vol. XXVII, 2011 
 
ÎMBUNĂTĂŢIREA CONDIŢIILOR DE ALTOIRE A UNOR SOIURI DE CIREŞ PE PORTALTOI 
VEGETATIVI FOLOSIND PRODUSUL ECOLOGIC „CERALTIN ®" 
USING ECOLOGICAL "CERALTIN ®” TO IMPROVE CONDITIONS IN THE GRAFTING OF SOME 
SWEET CHERRY VARIETIES ON VEGETATIVE ROOTSTOCKS 
 
Gh. Mladin1, Teodora Panea 2, A. Maier3, I. Dragomir1 

1Research Institute for Fruit Growing Pitesti, Romania 
2CCDB BIOS Cluj-Napoca, Romania 
3Nursery AIUD, Romania 
 
Abstract 
 
During 2008-2010, the RIFG Pitesti-Maracineni and nursery Aiud have conducted research on 
organic product "Ceraltin®", developed by Bios-Cluj-Napoca, in order to increase the percentage 
of graft attachment to some cherry varieties that have a lower degree of compatibility with native 
vegetative rootstocks. The biological material consisted of cherry varieties: Daria, Superb, Van 
and Maria -first self-fertil variety created in our country and the vegetative rootstocks IP-C 4 and 
IP- C7. As methods of grafting were experienced the cleft grafting and chip budding". "Ceraltin® 
product was applied in two bindings, before and after grafting. They followed the process of 
callusing, vascular connection and welding at the point of grafting. The subsequent increases of 
the grafted scions were monitored from early May until late October, by determining the grafting 
percentage of attachment and growth potential, and morphological and physiological indices of 
the thickness in grafting zone. Data revealed that in the product "Ceraltin® "variant, the thickening 
ratio in the grafting area between the symbionts was closer by unit, the vascular connections 
were made quickly to chip budding . Instead, in the cleft grafting, the callusing and welding 
processes were developed slowly over a period of two years, and were dependent on the 
thickness of the rootstock at the point of grafting, at all studied variants. 
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1. Introduction 
 

In our country cherry stock is produced mainly on generative rootstocks, with efficiency rather 
small, both due to low percentage of the grafted, as a result of the genetic diversity of the rootstock 
genitors and the undersized grafted scions required by present STAS (Parnia P., et al. 1992). To mitigate 
and eliminate these phenomena, a series of experiences in the nursery with organic products created at 
Cluj-Napoca Bios, under the generic name of "Ceraltin®" have been organized. The composition of this 
complex product, applied at the time of grafting, it has been hypothesized that may improve the 
conditions of compatibility of the grafted symbiotes in cherry species. Aim of this work was to 
experimentally test the performance of the ecological product "Ceraltin® ", released by CCDB BIOS Cluj, 
compared to traditional materials currently used by nurseries. Experience has shown that for a good 
success of grafting and to increase survival of grafted plants is appropriate to protect sections where 
grafting operation was performed against harmful physical agents (Hartman and Kester, 2002). Research 
conducted pursued how the product performed in the experimental field and in the commercial scale 
production. 
 
2. Material and methods  
 

To organize experiences were used the plant-vegetative rootstocks of IP C4 and IP-C7, bred at 
RIFG Pitesti-Mărăcineni, which were combined by scion cherry varieties Daria, Superb, Van and Maria. 

There have been applied two grafting methods: 1) the cleft grafting with detached branch, in early 
March, and 2) chip budding in August. "Ceraltin®" product, a pulp semi-liquefied, was applied in two ways: 
1) before linking the scion with rootstock and 2) after binding the two symbionts. For binding were used 
bands specially prepared by expandable plastic. Measurements and monitoring during the tests included 
the following: the percentage of the bud take, macroscopic examination of sections through the point of 
grafting, calculation of the cross section area of the stem of the grafted trees at 5 cm above and below the 
grafting point; morphological thickening index  by reporting cross  section  area of scion to rootstock; 
sampling of bark in the grafting  and determination of sugar content and auxinic endogenous of the two 
symbionts; calculation of the physiological index thickening of graft area by reporting on the sugar and  
auxinic values of the two symbionts; measuring increases in height and thickness of grafted trees ; 
observations on leaf color change noticed in July-August due to physiological disturbances in the grafting 
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area. The type of the experience was AxBxC, where:  factor A-variety, with four graduations: a1-Daria, 
a2-Maria, a3-Van and a4-Superb; factor B-rootstock with two graduations: b1-IP-C4 and b2-IP-C7, and 
factor C-treatment with "Ceraltin®” product, two graduations: c1-treated "Ceraltin®", c2-untreated. Placing 
of the  variants in the field was by subdivided parcels, randomized, comprising a total of 50 trees  in each 
plot graduation in elementary factor c in four replications, a total of 400 trees per variant,  variety x 
rootstock x treatment, totaling 3,200 trees on experience. The data were processed with ANOVA variance 
analysis program, applying Duncan test to separate variants of DL significance at 5%. 
 
3. Results  
 

The experimental data obtained and presented in table 1, shows that the grafting percentage was 
different from a combination to another, and in the same combinations by "Ceraltin®” treatment. Thus, it 
ranged from 58.7% to grafting the variety Maria / IP- C4 without treatment and 85.1% in grafted of Daria 
variety on IP-C-4 rootstock, treated with "Ceraltin®" Maria is recognized variety of previous studies, with a 
low degree of compatibility with interspecific vegetative rootstocks, especially with IP-C4 (Mladin et al, 
2006). The present experiment showed an improvement in the percentage of graft attachment to the 
variant treated "Ceraltin®" compared with untreated variant, with 11.1% in the IP-C4 grafting and 7.4% in 
combination with IP-C7 rootstock.  

In general, the product "Ceraltin®" resulted in an increase in the number of bud take with 
differences statistically in DL5%. Increases in height of the maiden trees have registered a variation from 
95.4 cm (Van/IP-C4 untreated) to 157.4 cm (Daria/IP-C4 treated "Ceraltin®"). It was found that trees in the 
variant treated with "Ceraltin®" recorded an increase of growth from 1.6 cm to 31.6 cm, depending on how 
the processes of callusing were conducted at the point of grafting of symbionts. Increase of the maiden 
trees in thickness, measured at the level of training of the crown (50 cm above the ground) and generally 
followed the same trend of increase with increase in height, with a range from 0.78 mm (Superb/IP-C4 
untreated) to 1.48 mm (Superb/IP-C7 treated "Ceraltin®"). And in this case, between treatment options 
and without treatment were recorded significant positive differences in most grafting. Output of STAS 
maiden trees ranged from 52.3% to the grafting combination Maria / IP-C4 without treatment and 75.6% 
at Daria variety grafted on IP-C4 type treatment. Significant increases were recorded in trees grafted 
between the variants treated with "Ceraltin®" and untreated, larger or smaller depending on the nature of 
the genetic combination of variety / rootstock. Thus, grafting on the same rootstock (IP-C4), the variety 
Maria has been an increase of 8.4% and Daria of 4.4%. The grafting on IP-C7 rootstock output of maiden 
trees ranged from 0.8% to 6.3%. Production of grafted  trees per hectare reported in conjunction with 
output of maiden trees achieved in experimental plot, varied between 27,900  pieces (Maria/IP-C4 
untreated) and 42,300 pieces (Daria / IP-C4 treated). 

To determine the influence of "Ceraltin®" product on anatomical-morphological and physiological-
biochemical processes on the grafting area, treated and untreated, were determined the differences 
between thickening of the scion stem section to 5 cm above the grafting point and rootstock stem section 
at 5 cm below the grafting point, and the differences between symbionts thickening in the sugar content 
and auxinic endogenous symbionts of bark in those areas. 

Based on these determinations was established morphological index of graft thickening zone and 
physiological indices of suitable thickening and sugar content values auxinic endogenous. 

Morphological index of graft thickening zone above of unit recorded values between 1.05 
(Daria/IP-C4 grafting in chip budding treated) and 1.78 (Maria/IP-C4 at chip budding grafting untreated). 
The differences aport from the unit between partners, by forming a hillock above the grafting point, were 
recorded in sugar translocation and auxinic where union was done with difficulty. Endogenous auxinic 
accumulated in the grafting process led to a proliferation and increase in volume of tissue stem cells, 
involved is forming a more pronounced hillock at grafting: Maria/IP-C4 untreated and Maria/IP-C7 
untreated, both in cleft grafting and chip budding. Auxinic accumulated more above the grafting point, 
thus physiological auxin index values ranged  between 1.08 and 1.66, and the sugar has accumulated 
more into the bark on most rootstocks combinations with values ranging between 0.80 and 1.14. On the 
basis of values in the three indices to diagnose the degree of compatibility we and found that the variants 
treated with "Ceraltin®", compared to untreated recorded an increase in the degree of compatibility, with 
the transition from type C to type B; Maria grafted on IP-C4 from C to B in combination with IP-C7 
rootstock in chip budding and from B to A in cleft grafting. 
 
4. Conclusions: 

1. "Ceraltin®" product use in both cleft grafting and the chip budding caused an increase output in 
grafted trees and increased the grafting degree of compatibility at different cherry varieties grafted on two 
interspecific vegetative rootstocks. 

2. "Ceraltin®" product blackish pasty can be applied using a spatula handle, with active body of 
hardwood (cornelian chery) or stainless steel with a width of 0.5-1 cm. 
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3. Using of "Ceraltin ®" has not negative impact on the environment because it contains only 
natural ingredients which protect the plants, healing the wounds from the grafting point faster. 
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Tables and figures 

 
Table 1. Influence of the ecological product "Ceraltin ®" on output of maiden trees in the nursery 
(Field II) to the cherry species 

 

Note: figures accompanied by the same letter do not differ significantly between them at 95% 
probability level. 
 
 
 
 
 
 
 
 

Grafting 
combination: 

variety / 
rootstock 

chip budding 
grafting 

Treatment 
variant 

The 
percentage 

of bud 
take% 

Size of  scion 

Output of 
maiden trees 

% 

Production 
of grafted 
trees per 
hectare 
reported 

(thousands  
pieces) 

Height (cm) 

Thickness 
of scion at 
50 cm from 
the ground 
(mm) 

Daria/IP-C4 
"Ceraltin ®" 85.1a 157.4a 1.32a 75.6a 42.3a 
Without 
treatment 

81.2b 125.8bc 0.97c 71.2b 38.7b 

Maria /IP-C4 " Ceraltin ®" 69.8e 133.4b 1.18b 60.7e 30.2d 
Without 
treatment 

58.7f 108.2d 0.81cd 52.3f 27.9de 

Van /IP-C4 "Ceraltin ®" 71.4d 120.6c 0.96c 63.7d 30.7d 
Without 
treatment 

67.2e 95.4d 0.90c 55.8f 38.4d 

Superb/IP-C4 "Ceraltin ®" 84.7a 134.8b 1.26b 66.3c 34.8c 
Without 
treatment 

82.3b 117.7c 0.78cd 58.7e 29.8d 

Daria/IP-C7 
" Ceraltin ®" 82.9a 139.7b 1.26b 75.1a 40.8a 
Without 
treatment  

81.3b 137.3b 1.25b 74.3a 41.2a 

Maria /IP-C7 " Ceraltin ®" 68.3e 130.4b 1.19b 65.2c 34.2c 
Without 
treatment 

60.9f 112.3c 0.97c 58.9e 29.5d 

Van /IP-C7 " Ceraltin ®" 81.4b 153.8a 1.48a 69.2c 36.9b 
Without 
treatment 

77.5c 138b 1.25b 67.4c 36.5b 

Superb/IP-C7 " Ceraltin ®" 73.5d 129.3b 1.21b 59.7e 29.7d 
Without 
treatment 

67.8e 97.8d 0.94c 54.8f 26.2de 

DL5%  2.04 12.3 0.20 2.67 2.28 
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Table 2. Influence of the ecological product "Ceraltin -2®" on output of maiden trees in the nursery 
(Field II) to the cherry species 

 
Grafting 

combination: 
variety 

/roostock 
(grafting 
method) 

Treatment 
variant 

Morphological 
report of 

thickening of 
the grafting 

area 

Physiological report of  
thickening of the grafting 

area 
The type of 

grafting 
compatibility 

*) Sugar Endogenious 
auxine 

Daria/IP-C4 
(cleft grafting) 

"Ceraltin ®" 1.16cde 1.11a 1.09cd A 
Without 
treatment 1.28c 1.14a 1.11cd A 

Daria/IP-C4 
(chip budding ) 

"Ceraltin ®" 1.05de 1.01a 1.13cd A 
Without 
treatment 1.14cde 1.08a 1.21c A 

Maria/IP-C4 
(cleft grafting) 

"Ceraltin ®" 1.22cd 0.87c 1.27b B 
Without 
treatment 1.56b 0.81d 1.48b C 

Maria/IP-C4 
(chip budding) 

"Ceraltin ®" 1.27c 0.88c 1.31b B 
Without 
treatment 1.78a 0.80d 1.66a C 

Daria/IP-C7 
(cleft grafting) 

"Ceraltin ®" 1.21cd 0.94b 1.02cd A 
Without 
treatment 1.36c 0.92b 1.25c B 

Daria/IP-C7 
(chip budding  ) 

"Ceraltin ®" 1.06de 0.96b 1.15c A 
Without 
treatment 1.12cde 0.93b 1.18c A 

Maria/IP-C7(cleft 
grafting) 

"Ceraltin ®" 1.24c 0.84c 1.24c B 
Without 
treatment 1.31c 0.80d 1.33b C 

Maria/IP-C7(chip 
budding  )  

"Ceraltin ®" 1.09de 0.97a 1.06cd A 
Without 
treatment 1.14cde 0.93b 1.08cd A 

DL5% "Ceraltin ®" 0.137 0.214 0.147 - 
 

*) Compatibility A type: realization of a perfect welding on the grafting point 
Compatibility B type: small anomalies in the combination of symbionts 
Compatibility C type with the tissue incompact differentiated, tortuous paths of wooden vessels, disruption 
of cortex, the area between symbionts obvious 
 
 


