
795

INFLUENCE OF THE ROOTSTOCK IN CALLUSING 
PROCESS OF GRAFTING CUTTINGS ON GELU AND 
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Abstract. The diameter of rootstock had an significant influence during 
the callusing process of grafting cuttings. The best efficiency concerning the 
callus formation on the grafting point, formation and growing the shoots from 
the graft buds, has achieced using in the grafting process rootstocks cuttings of 
8-10 mm diameter. Inferior rezults has achieced using in the grafting process 
rootstocks cuttings of 10-12 mm diameter and especially of 7-8 mm diameter. 
After the ending of callusing process the average of proper graftings cuttings 
was better on Gelu variety (81,8%), than Paula variety (76,2%).

Rezumat. 
comportarea but
Cele mai bune randamente privind formarea calusului la punctul de altoire, 

-au realizat 
în cazul folosirii la altoire de -10 mm. 

portaltoi cu diametrul de 10- -

înregistrat la soiul Gelu a fost de 81,8%, iar la soiul Paula 76,2%.

The quality of the grafted vines obtained in the nursery is influenced by a 
large range of factors: the rootstock varieties, the conditions during callusing 
process, the technologies applied in the nursery etc. (2). 

The characteristics of the rootstock cuttings used for grafting, represented 
mainly by maturation degree (the content of starch) and their diameter, influence 
in a significant way the evolution of the grafted cuttings along the callusing 
process and the yield of grape vines realized in the nursery (1, 3). 

MATERIAL AND METHODS

Experiments were made at S.C. VINIFRUCT COPOU SA
It was experimented the influence of the thickness and the degree of maturation 

of rootstock cuttings of the Oppenheim 4 selection, on the Gelu and Paula grafted 
varieties, in the production process of grafted vines, three experimental variants being 
established: 

V1- rootstock cuttings of 7-8 mm thickness;
V2- rootstock cuttings of 8-10 mm thickness;
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V3-

No.

rootstock cuttings of 10-12 mm thickness;
During the process of production of grafted vines, some observations and 

determinations were made concerning: the diameter and the maturation degree of the 
rootstock cuttings used for graftings; the dynamics of the callus formation at the 
grafted point; the dynamics of the vegetation start of the grafts; the growth dynamics 
of the vine shoots; the situation of the grafted vines after the callusing process;

For each varieties and each experimental variant, 300 cuttings were grafted, 
and they were studied during the callusing process. The data obtained were 
synthetically presented, in tables, and they were compared to the average of the 
variants. 

RESULTS AND DISCUSSIONS

The diameter of the rootstock cuttings for both varieties was given by the 
experimental variant; the length of the rootstock cuttings was of 30 cm in all the 
experimental variants, some differences existed concerning the average mass of 
the cuttings and their degree of maturation (table 1).

Table 1

The characteristics of rootstock cuttings used for grafting

Variety
No.

grafted 
cuttings

The size of the rootstock cuttings

The 
starch 

content
(%)

Diameter
(mm)

Lengh
(cm)

The 
average
weight

(g)

1 Gelu

V 3001 7-8 30 18,9 7,5

V 3002 8-10 30 26,6 9,1

V 3003 10-12 30 30,3 8,7

2 Paula

V 3001 7-8 30 16,7 7,1

V 3002 8-10 30 23,2 8,9

V 3003 10-12 30 28,3 8,5

The degree rootstock cuttings maturation, expressed by starch content, was 
correlated to the diameter of the cuttings in both varieties, the highest content of 
starch being registered in V2, with the diameter between 8-10 mm, followed by 
V3, with the diameter between 10-12 mm, and the lowest content of starch was 
registered in V1, with the diameter of the cuttings between 7-8 mm. 

The callus starts to form at the grafted point 7-9 days after the beginning of 
the callusing process. At Paula variety the callus appears earlier compared to Gelu 
variety, after 7 days in V2, and after 8 days in V1 and V3. At Gelu variety the 
callus appears after 8 days in V2 and 9 days in V1 and V3.
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12 days after the start of callusing process (table 2), at Gelu variety, 
between 2.3% (V1) and 6.0% (V2) of the total number of the grafted cuttings have 
completely formed callus at the grafted point; after this period, at Paula variety, 
the number of grafted cuttings with complete callus formed at the grafted point 
was lower, between 1.6 % (V1) and 3.6% (V2). 15 days after the start of callusing 
process, the number of the grafted cuttings with completely formed callus at the 
grafted point was increasing, up to 45.0 % at Paula variety (V2), and 49.3% at 
Gelu variety (V2).

After 19 days of callusing process, the largest part of the grafted cuttings 
have complete formed callus at the grafting point, the differences were due to the 
influence of the variety and of the thickness of the rootstock cuttings; the highest 
per cent of the adequately grafted cuttings after callusing process was observed at 
Gelu variety (V2- 96.0 %), and the lowest one at Paula variety (V1

No.

- 80.3 %).

Table 2

The dynamics of the callus formation at the grafted poin during callusing process

Variety

No. 

grafted 

cuttings

The start

of callus

formation

Grafted cuttings with completely 

formed callus at the grafted point 

after :

12 days 15 days 19 days

No. % No. % No. %

1 Gelu

V 3001 9 7 2,3 114 38,0 259 86,3

V 3002 8 18 6,0 148 49,3 288 96,0

V 3003 9 11 3,6 132 44,0 273 91,0

2 Paula

V 3001 8 5 1,6 101 33,6 241 80,3

V 3002 7 11 3,6 135 45,0 279 93,0

V 3003 8 7 2,3 127 42,3 269 89,6

After the callus formation at the gtrafted point, the grafted vine shoots start 
to vegetate(table 3); the first grafted vine shoots start to vegetate after 8-11 days; 
at Paula variety they start earlier (8-10 days), compared to Gelu variety (10-11
days). 12 days of callusing process the grafts percent that started to vegetate was 
low, between 1.0-3.0 %. After 15 days of callusing process the percent of grafting 
points that started to vegetate increased significantly, between 25.6-38.3 % (table 
3). After 19 days (at the end of the callusing process), the percent of grafts that 
started to vegetate was higher at Gelu variety, it registered the highest values in 
V2 (87.0 %), and significantly lower values in V3 (81.6 %) and in V1 (79.3 %); at 
Paula variety the percent of the grafts that started to vegetate was reduced, 
between 74.3 % and 79.6 %.
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Table 3
The dynamics of the vegetation start of the grafts 

No. Variety
No. 

grafted 
cuttings

The 
begining 
of vine 
shoots 

formation

Vine shoots started to vegetate after :

12 days 15 days 19 days

No. % No. % No. %

1 Gelu

V 3001 11 4 1,3 98 32,6 238 79,3

V 3002 10 9 3,0 127 42,3 261 87,0

V 3003 10 7 2,3 115 38,3 245 81,6

2 Paula

V 3001 10 3 1,0 77 25,6 223 74,3

V 3002 8 7 2,3 114 38,0 239 79.6

V 3003 8 5 1,6 112 37,3 231 77,0

After 12 days of callusing process the grafted vine shoots start to form, they 
have a length of approximately 1.0 cm at both variety (table 4); After 15 days of 
callusing process, an obvious increase of the grafted vine shoots was noticed as 
they have lengths of approximately 2.0 cm and influences generated by the vatiety 
of grafts and by the used rootstock start to be observed; the highest lengths were 
registered by the vine shoots formed at Gelu variety, with 2.1 cm in V1 and 2.0 
cm in V3; Paula variety registered lower lengths of the grafted vine shoots at this 
date, between 2.3 cm in V2 and 1.7 cm in V1

No.

.

Table 4
The growth dynamics of the vine shoots 

Variety
No. 

grafted 
cuttings

The 
begining 
of vine 
shoots 
growth

The midium length of the vine 
shoots (cm) after :

12 days 15 days 19 days

1 Gelu
V 3001 11 0,8 2,1 3,8
V 3002 10 1,1 2,5 4,4
V 3003 10 1,0 2,0 4,1

2 Paula
V 3001 10 0,9 1,7 3,2
V 3002 8 1,0 2,3 3,9
V 3003 8 1,0 1,9 3,7
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After the ending of callusing process (table 5), the highest percent of 
adequately callused cuttings was registered at Gelu variety, with 86.7% in V2

(very significant positive differences compared to the average), 80.7% in V3

(significant positive differences compared to the average), and 78.0% in V1

(insignificant differences compared to the average). At Paula variety the percent 
of adequately callused cuttings was slightly reduced, with values between 72.7 in 
V1 (significant negative differences compared to the average), 80.0% in V2

(insignificant differences) and 76.0% in V2 (significant negative differences 
compared to the average).

CONCLUSIONS

The callus started to form at the grafting point after 7-9 days from the 
beginning of the callusing process, earlier, after 7-8 days at Paula variety, 
compared to Gelu variety, after 8-9 days. At the end of the callusing process, the 
highest percent of grafted vines with completely formed callus at the grafting 
point was realized at Gelu variety (V2- 96.0 %), and the lowest percent at Paula 
variety (V1- 80.3 %).

The start to vegetation of the grafts was correlated to callus formation at the 
grafting point; at Paula variety this process started after 8-10 days, and at Gelu 
variety after 10-11 days; the grafted vine shoots that were formed registered 
medium lengths with the values between 1.7 and 2.0 cm at Paula variety, and 
between 2.1 and 2.5 cm at Gelu variety. 

After callusing process, the highest percent of adequately grafted vines was 
registered at Gelu variety, with an average of 81.8%; at Paula variety the percent 
of adequately grafted vines was slightly reduced, with an average value of 79.0%. 

The start to vegetation of the grafting and the growing of the vine shoot 
formed out of this are correlated to the quantities of reserve substances from the 
rootstock cuttings, so that the best results at the rating of the grafted vines after 
the callusing process were, both at Gelu and Paula varieties in V2
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