
Volume 17(1), 51- 55, 2013 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

51 

The influence of forcing on callus formation and roots of some 
grapevine varieties 
 

Dobrei A. 1*, Ghiţă Alina Georgeta1, Mălăescu Mihaela1, Drăgunescu Anca1, Giurici B. 

 
1
USAMVB from Timisoara, Faculty of Horticulture and Forestry 

 
*Corresponding author. Email: alin1969tmro@yahoo.com 
 
Abstract       The research was conducted in a nursery in Variaş, Timiş 
County, during 2012 and focused on very important aspects of the technology 
for producing grafted and forced cuttings. 

Were made observations on eight varieties of table grapes and seven 
varieties of wine grapes grafted on two rootstocks Kober 5 BB and SO4. We 
tried several variants regarding the duration of forcing, from nine days to 17 
days and we also studied four variants of temperature control. 
The variants with short duration, of 9, 10 or 11 days, led to unsatisfactory 
results, reflected in low percentages of suitable grafted and forced cuttings 
that developed callus, and low percentages of cuttings that developed roots. 
From temperature point of view, we tried several variants, and obtained the 
best results with variant V3 - 28

0
C, which is also the most expensive one.   
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Grafting has been performed on grapevine since 

ancient times. The first writings that mention  grafting 

were written approximately 2000 years ago, but 

scholars believe that grafting has been used for over 

5000 years. In antiquity, the Romans used grafting as a 

means of improving grapevine. [1] 

Grafting is a complex technological process 

that consists in putting together two viable plant parts 

in order to make them live together. [2] 

When setting up a grapevine plantation, 

success depends largely on the quality of the planting 

material employed in the process.  

The technologies for obtaining grafted 

grapevine have improved a lot recently, because of 

special attention paid to all technological stages, 

starting with the cordons that will be parent stock and 

scion and ending with maintaining grafted rootstock.  

 

Material and Method 

 
The research was conducted during 2012 in a 

nursery in Variaş, Timiş County. It focused on very 

important aspects of the technology for producing 

grafted and forced cuttings, such as duration of the 

forcing period, temperature control during forcing and 

the influence of variety on callusing and root initiation. 

All these aspects have a major influence on 

the percentage of grafted and forced scions that meet 

the requirements for being planted in the nursery. 

Observations were made on eight varieties of 

table grapes and seven varieties of wine grapes grafted 

on two rootstocks: Kober 5 BB and SO4. 

We tried several variants regarding the 

duration of forcing, from nine days to 17 days. We also 

studied four variants of temperature control: 

V1 – constant 26
0
C temperature throughout 

the  forcing period; 

V2 - constant 28
0
C temperature throughout the 

forcing period; 

V3 –28
0
C at the beginning of forcing, reduced 

afterwards to 26
0
C; 

V4 – initial 28
0
C, reduced gradually to 26

0
C, 

and 24
0
C respectively. 

It is worth mentioning that this particular nursery uses 

forcing in water, for economic reasons as well as for 

phyto-sanitary hygiene. 

 

Results 
 

The forcing period is a technological sequence 

with major influence on the quality of the callus and on 

triggering rhizogenesis. At the same time, it is a costly 

process, because of the ever-increasing price for 

energy. 

Taking these two aspects into account, we 

experimented on the duration of forcing in nine 

variants. The variants with short duration, of 9, 10 or 

11 days, led to unsatisfactory results, reflected in low 

percentages of suitable grafted and forced cuttings that 

developed callus, and low percentages of cuttings that 

developed roots.  

In all varieties (Tables 1 and 2), the percentages of 

grafted cuttings that developed adequate characteristics 

increased gradually from variants where forcing lasted 

9 days, to the 15-day variant. The variants where 

forcing lasted longer, 16 and 17 days, yielded lower 

percentages of suitable cuttings when compared with 

the variants with 15 days. This happened because the 

callusing was too abundant and the roots too long, 
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which heightened the risk of their getting broken when handled.

 

Table 1 

The influence of the duration of forcing on the percentage of cuttings with adequate callus and roots  

(table grape varieties) 

Variety/rootstock 
Duration of forcing (days) 

9 10 11 12 13 14 15 16 17 

Victoria / Kober 5 BB – ISV 1 68,3 73,1 75,4 80,1 85,3 90,8 98,2 96,8 94,7 

Italia/ Kober 5 BB – ISV 1 66,9 71,8 73,2 78,3 83,6 88,7 97,3 95,4 93,5 

Cardinal/ Kober 5 BB – ISV 1 67,8 72,4 74,9 79,5 84,2 89,4 98,0 96,1 93,0 

Nero/ Kober 5 BB – ISV 1 69,2 73,9 76,1 81,2 86,4 94,3 99,0 97,0 95,0 

Favorit/ Kober 5 BB – ISV 1 65,1 70,7 73,0 78,7 83,6 88,5 94,2 90,0 88,0 

Poloskei Muskat/ Kober 5 BB – 

ISV 1 
66,4 71,2 74,7 79,8 84,7 89,3 97,3 94,8 92,4 

Chasselas rose/ Kober 5 BB – 

ISV 1 
65,9 70,1 72,8 77,9 82,8 86,1 96,8 94,5 92,7 

Chasselas dore/ Kober 5 BB – 

ISV (CT) 
67,5 73,1 75,4 80,3 85,6 90,5 98,1 96,4 94,3 

Table 2 

The influence of the duration of forcing on the percentage of cuttings with adequate callus and roots 

(wine grape varieties) 

Variety/rootstock 
Duration of forcing (days) 

9 10 11 12 13 14 15 16 17 

Cabernet Sauvignon/SO4 – ISV-

VCR4 (CT) 
69,1 74,3 76,4 82,1 87,3 92,1 99,0 97,3 95,6 

Pinot noir/ SO4– ISV-VCR4 68,4 73,7 75,2 80,3 85,2 90,3 98,2 96,4 94,5 

Merlot/ SO4– ISV-VCR4 66,9 71,8 74,1 79,2 84,6 89,8 97,1 95,6 93,4 

Chardonay/ SO4  – ISV-VCR4 66,4 71,4 73,6 78,9 83,8 88,4 97,9 95,8 93,6 

Sauvignon blanc/ SO4– ISV-

VCR4 
67,8 73,1 75,4 80,6 86,1 91,2 98,7 96,5 94,2 

Muscat Ottonel/ SO4– ISV-

VCR4 
68,1 73,6 75,9 81,2 86,6 91,1 98,6 96,4 94,1 

Cadarcă / SO4– ISV-VCR4 66,9 72,1 74,3 79,8 84,2 89,7 97,2 95,1 93,7 

 
In its turn, the forcing temperature (Tables 3 

and 4) is very important for callus quality, and for the 

cost of forcing as well.  

From this point of view, we tried several 

variants, and obtained the best results with variant V3 - 

28
0
C, which is also the most expensive one. 

In this variant we got the highest percentage 

of cuttings with normal characteristics, both among 

table grape varieties and in wine grape varieties. The 

results ranged from 99% in Cabernet Sauvignon 

variety and  91.9 % in Favorit variety. 

The poorest variants were recorded in variant 

V1 – control, the differences between this and the best 

variant (V2) being statistically assured for all varieties. 

Variant V4, where the forcing temperature was 

reduced gradually from 28
0
C to 26

0
C, gave results that 

were close to the control variant; the differences were 

statistically assured only for varieties Cabernet 

Sauvignon and Cadarcă – among wine grape varieties, 

and Nero, Poloskei Muskat, Chasselas dore and 

Chasselas rose respectively – among table grape 

varieties. 

Regarding the influence of variety on 

callusing and initiation of rhizogenesis, the varieties 

were analysed by comparison with the control variants 

Cabernet Sauvignon - for wine grape varieties and 

Chasselas dore – for table grape varieties. 

The results of table grape varieties, except for 

Victoria and Nero, were inferior to the control, with 

negative statistical significance only in varieties 

Chasselas rose and Favorit. 

All results from wine grape varieties were inferior to 

the control, with statistically assured differences only 

for varieties Merlot and Cadarcă.
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Table 3 

The influence of the forcing temperature on the percentage of cuttings with normal characteristics 

(table grape varieties) 

Variety/rootstock 

Variant 
   Difference to the 

control  
Significance 

V1 – 

Constant at 

260C (CT) 

V2 – Constant 

at 280C 

V3 – Initial 

28 

Reduced to 

260C 

V4 - Initial 28 

Reduced to 

260C 

Reduced to 

240C 

V2 V3 V4 V2 V3 V4 

Victoria / Kober 5 

BB – ISV 1 
90,7 98,2 96,3 93,1 +7,5 +5,9 +2,4 ** * - 

Italia/ Kober 5 BB – 

ISV 1 
89,1 97,3 95,7 92,5 +8,2 +6,6 +3,4 ** ** - 

Cardinal/ Kober 5 

BB – ISV 1 
90,2 98,0 95,9 93,6 +7,8 +5,7 +3,4 ** * - 

Nero/ Kober 5 BB – 

ISV 1 
90,1 99,0 97,1 95,3 +8,9 +7,0 +5,2 *** ** * 

Favorit/ Kober 5 BB 

– ISV 1 
86,5 94,2 91,9 89,7 +7,7 +5,4 +3,2 ** * - 

Poloskei Muskat/ 

Kober 5 BB–ISV 1 
89,1 97,3 95,4 93,2 +8,2 +6,3 +4,1 ** ** * 

Chasselas rose/ 

Kober 5 BB – ISV 1 
88,6 96,8 94,5 92,7 +8,2 +5,9 +4,1 ** * * 

Chasselas dore/ 

Kober 5 BB – ISV 

(CT) 

90,3 98,1 96,3 94,1 +7,8 +6,0 +3,8 ** ** * 

DL 5% = 3,71 %                  DL 1% =5,92  %                     DL 0,1 % = 8,25 % 

 

Table 4 

The influence of the forcing temperature on the percentage of  cuttings with normal characteristics 

(wine grape varieties) 

Variety/rootstock 

Variant 
  Difference to the 

control 
Significance 

V1 – Constant 

at 260C (CT) 

V2 – Constant 

at 280C 

V3 – Initial 

28 

Reduced to 

260C 

V4 - Initial 280C 

Reduced to 

260C 

Reduced to 

240C 

V2 V3 V4 V2 V3 V4 

Cabernet 

Sauvignon/SO4 – 

ISV-VCR4 (CT) 

90,3 99,0 97,4 94,6 +8,7 +7,1 +4,3 ** ** * 

Pinot noir/ SO4– 

ISV-VCR4 
89,4 98,2 96,6 93,3 +8,8 +7,2 +3,9 ** ** - 

Merlot/ SO4– 

ISV-VCR4 
88,8 97,1 95,2 92,8 +8,3 +6,4 +4,0 ** ** - 

Chardonay/ SO4  

– ISV-VCR4 
89,2 97,9 95,7 92,4 +8,7 +6,5 +3,2 ** ** - 

Sauvignon blanc/ 

SO4– ISV-VCR4 
89,8 98,7 96,9 93,6 +8,9 +7,1 +3,8 ** ** - 

Muscat Ottonel/ 

SO4– ISV-VCR4 
90,1 98,6 96,2 93,4 +8,5 +6,1 +3,3 ** * - 

Cadarcă / SO4– 

ISV-VCR4 
88,6 97,2 95,3 92,7 +8,6 +6,7 +4,1 ** ** * 

DL 5% = 4,10 %                  DL 1% =6,31  %                     DL 0,1 % = 9,15 % 
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Table 5 

The influence of variety on the cuttings with normal callus and roots after forcing 

(table grape varieties) 
 

Variety/rootstock 
Total number of 

cuttings 

Total number by 

normal 

characters 

% cuttings by 

normal 

characters 

  Difference to the 

control (%) 
Significance 

Victoria / Kober 5 

BB – ISV 1 
30 000 29 460 98,2 + 0,1 - 

Italia/ Kober 5 BB 

– ISV 1 
2 500 2 432 97,3 - 0,8 - 

Cardinal/ Kober 5 

BB – ISV 1 
10 000 9 800 98,0 - 0,1 - 

Nero/ Kober 5 BB 

– ISV 1 
3 000 2 970 99,0 + 0,8 - 

Favorit/ Kober 5 

BB – ISV 1 
2 000 1 884 94,2 - 3,9 000 

Poloskei Muskat/ 

Kober 5 BB – ISV 

1 

4 000 3 892 97,3 - 0,8 - 

Chasselas rose/ 

Kober 5 BB – ISV 

1 

3 500 3 388 96,8 -1,3 0 

Chasselas dore/ 

Kober 5 BB – ISV 

(CT) 

5 000 4 905 98,1 - - 

DL 5% = 1,1 %                  DL 1% = 1,9 %                     DL 0,1 % = 2,7 % 

 
 

Table 6 

The influence of variety on the cuttings with normal callus and roots after forcing 

 (wine grape varieties) 
 

Variety/rootstock 
Total number of 

cuttings 

Total number by 

normal 

characters 

% cuttings by 

normal 

characters 

  Difference to the 

control (%) 
Significance 

Cabernet 

Sauvignon/SO4 – 

ISV-VCR4 (CT) 

15 000 14 850 99,0 - - 

Pinot noir/ SO4– 

ISV-VCR4 
2 500 2 455 98,2 -0,8 - 

Merlot/ SO4– ISV-

VCR4 
3 200 3 175 97,1 -1,9 0 

Chardonay/ SO4  – 

ISV-VCR4 
4 500 4 405 97,9 - 1,1 - 

Sauvignon blanc/ 

SO4– ISV-VCR4 
5 000 4 935 98,7 - 0,3 - 

Muscat Ottonel/ 

SO4– ISV-VCR4 
12 000 11 832 98,6 - 0,4 - 

Cadarcă / SO4– 

ISV-VCR4 
4 000 3 888 97,2 - 1,8 0 

DL 5% = 1,21 %                  DL 1% =  2,01%                     DL 0,1 % = 3,02 % 
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Conclusions 
 

Control of the vegetation factors during forcing are 

critical for the formation of quality callus and for the 

initiation of new roots at the optimal moment. 

 The duration of forcing had a major influence 

on adequate callusing and on triggering rhizogenesis. 

The best results were obtained for all varieties at 15-

day duration. 

 The most favourable forcing temperature was 

a constant 28
0
C, as it led to the best results. In the 

variants with lower temperatures than this, callusing 

was tardy or even hindered, and thus we got lower 

percentages of grafted and forced cuttings with 

adequate properties for plantation in the nursery.    

 The variety had smaller impact on the success 

of the forcing process, the latter being mainly 

influenced by the correlation between temperature and 

humidity and by the duration of the forcing process.  
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