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Abstract       Making in vitro cultures depends on a number of factors of 
which we mention the kind of explants, the growing medium, genotype and 
hormone balance.The quantity of cell biomass in cell cultures callus depends 
by choosing the most appropiate factors. One element that allows 
assessment of the potential performance of obtaining cell biomass is the 
culture medium pH. These determination were made separately for three 
types of grapevine varieties, namely Coarnă neagră, Fetească neagră and 
Cadarcă.   
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The research initiated for three grapevine 

(Coarnă neagră, Fetească neagră and Cadarcă) varieties 

consists in obtaining of cell biomass via suspension 

cell cultures. 

 

Biological Material and Method 

 
 The biological material, donor of explants 

consisted of three grapevine varieties found in the 

Ampelographic collection of Faculty of Horticulture 

and Forestry of Banat’s University of Agricultural 

Sciences Timişoara. The studied grapevine varieties of 

red wines are Coarnă neagră, Fetească neagră and 

Cadarcă.  

 The biological material used for our 

researches consisted of grapevine callus culture. 

 Culture medium that have generated best 

results represents a variant of Murashige-Skoog 

medium [1, 2, 4] supplemented with auxin and 

cytokinin in a ration 4:1.  

 The research initiated for the six grapevine 

varieties consists in obtaining of cell biomass via callus 

cultures using a 6, 3, 4,5, 7,5, 9 values of the pH in the 

culture medium. 

 All the determinations were made separately 

for each variety studied. 

 

Results and Discussions 

 
 Based on results from Table 1, the Coarnă 

neagră variety shows that cell growth rate of biomass 

increases with cultivation time registered the maximum 

mean value 212.24% in the 30th day of culture. In the 

36th day of culture was recorded  206.52%, a value 

that shows that cell growth rate decreased by 5.72%. 

 Cell growth rate does not show a significant 

increase in the first 12 days of culture. 

 Regarding the pH of the medium used is noted 

that the maximum cell growth rate was registered on 

the culture medium with pH 6 (235.53%) and lowest 

value on the culture medium with pH 9 (122.73%), 

with 112.8% variation amplitude. Compared with the 

control culture medium all the culture media with 

different pH values were distinct significantly negative 

and highly significant negative values. 
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Table 1 

The effect of culture medium pH on growth rate of cell biomass using callus culture  

on Coarnă neagră variety 

Culture  Culture medium pH Average  Differences Significance  

duration (days) 6 3 4,5 7,5 9    

0 100,00 100,00 100,00 100,00 100,00 100,00 0,00 Martor 

3 100,55 100,17 100,28 100,81 100,23 100,41 0,41 - 

6 107,98 102,51 102,70 102,72 101,04 103,39 3,39 - 

9 115,62 105,65 116,69 112,36 106,69 111,40 11,40 - 

12 153,39 108,10 132,40 124,03 108,35 125,25 25,25 - 

15 181,99 112,50 162,82 154,54 111,36 144,64 44,64 * 

18 225,26 123,37 184,00 170,14 113,96 163,35 63,35 *** 

21 247,56 132,50 206,54 194,05 117,00 179,53 79,53 *** 

24 273,52 140,75 232,67 209,35 124,38 196,13 96,13 *** 

27 293,50 144,65 249,36 223,29 136,23 209,40 109,40 *** 

30 293,94 147,79 250,53 229,55 139,39 212,24 112,24 *** 

33 290,80 145,04 245,12 227,93 138,53 209,48 109,48 *** 

36 287,31 141,65 242,02 226,15 135,46 206,52 106,52 *** 

Average 235,53 129,91 201,20 186,43 122,73 DL5%=36,65        DL1%=48,94 

Val. rel. (%) 100,00 55,16 85,42 79,15 52,11 DL01%=63,85 

Differences 0,00 -195,62 -34,33 -49,10 -112,80    

Significance Martor 000 00 000 000    

                        DL5%=21,29        DL1%=28,52       DL01%=37,61 

 
Fetească neagră variety shows that the growth rate of 

cell biomass presents also a proportional increase with 

cultivation duration recording a maximum mean value 

(264.28%) after 30 days of cultivation. After that 30 

days period, biomass growth rate decreases slightly, to 

230.47% at 36 days of culture. In case of Fetească 

neagră variety, cell growth rate has not increased 

significantly in the first 9 days of cultivation, 

significant values were recorded after 12 day of 

cultivation.

 

 

Table 2 

The effect of culture medium pH on growth rate of cell biomass using callus culture 

 on Fetească neagră variety 

Culture  Culture medium pH Average  Differences Significance  

duration (days) 6 3 4,5 7,5 9    

0 100,00 100,00 100,00 100,00 100,00 100,00 0,00 Martor 

3 100,03 100,22 100,92 102,50 101,43 101,02 1,02 - 

6 104,54 101,78 107,50 105,66 104,05 104,71 4,71 - 

9 116,46 107,34 120,48 117,11 107,24 113,72 13,72 - 

12 181,71 110,61 157,76 144,76 110,63 141,09 41,09 * 

15 239,37 124,18 172,07 183,10 111,76 166,10 66,10 ** 

18 260,73 133,82 198,48 215,10 121,90 186,00 86,00 *** 

21 278,60 144,06 217,71 230,54 129,63 200,11 100,11 *** 

24 297,93 151,81 243,53 242,46 140,87 215,32 115,32 *** 

27 317,88 164,85 260,94 260,90 149,15 230,75 130,75 *** 

30 324,27 172,06 275,61 269,59 155,42 239,39 139,39 *** 

33 320,27 170,06 274,21 267,51 154,89 237,39 137,39 *** 

36 315,01 167,62 257,26 259,42 153,02 230,47 130,47 *** 

Average 264,28 144,22 216,72 218,18 133,15 DL5%=39,53        DL1%=52,78 

Val. rel. (%) 100,00 54,57 82,01 82,56 50,38 DL01%=68,87 

Differences 0,00 -120,06 -47,56 -46,10 -131,13    

Significance Martor 000 000 000 000    

                        DL5%=21,12        DL1%=28,28       DL01%=37,30 
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The maximum value of biomass growth rate was 

registered for the culture medium with pH 6 (239.88%) 

and lowest value was recorded at the culture medium 

with pH 9 (133.15%) with 106,73%  variation 

amplitude. 

 Compared with the callus growth rate 

obtained at pH 6, cell growth rate recorded on other pH 

values showed highly significant negative values 

(Table 2). 

 Based on data from the Table 3, like the other 

varieties analyzed, for Cadarcă variety, the cell growth 

rate increases with the duration of cultivation 

registered a maximum mean value (193.58%) after 30 

days of culture. After this date, the values decreases in 

the 36th day recording 186.45%, the difference being 

7.13%. 

Cell growth rate is a significant increase from 

the 15th day cultivation. 

 

Table 3 

The effect of culture medium pH on growth rate of cell biomass using callus culture 

 on Cadarcă variety 

Culture  Culture medium pH Average  Differences Significance  

duration (days) 6 3 4,5 7,5 9    

0 100,00 100,00 100,00 100,00 100,00 100,00 0,00 Martor 

3 101,22 100,49 101,17 100,35 101,92 101,03 1,03 - 

6 109,90 101,04 103,15 107,61 103,26 104,99 4,99 - 

9 125,27 102,71 112,96 118,07 106,12 113,02 13,02 - 

12 147,78 104,83 118,09 133,99 113,98 123,73 23,73 - 

15 182,98 113,59 146,68 149,02 116,55 141,76 41,76 * 

18 202,77 121,24 163,29 174,70 119,89 156,38 56,38 *** 

21 246,49 127,61 189,24 188,51 122,26 174,82 74,82 *** 

24 264,94 133,11 204,15 196,99 127,44 185,33 85,33 *** 

27 275,03 136,12 214,54 205,76 129,05 192,10 92,10 *** 

30 270,46 138,90 218,32 209,04 131,20 193,58 93,58 *** 

33 267,62 136,89 212,36 205,40 130,08 190,47 90,47 *** 

36 257,72 133,33 210,03 201,99 129,15 186,45 86,45 *** 

Average 222,79 124,70 178,24 177,41 122,33 DL5%=31,77        DL1%=42,42 

Val. rel. (%) 100,00 55,97 80,00 79,63 54,91 DL01%=55,35 

Differences 0,00 -98,09 -44,55 -45,38 -100,46    

Significance Martor 000 000 000 000    

                        DL5%=18,70        DL1%=25,05       DL01%=33,04 

 
It also notes that on the culture medium with pH 6 was 

registered the maximum cell growth rate value 

(222.79%) and the minimum value was recorded on the 

medium with pH 9 (122.33%), the variation amplitude 

was 100.46%. Compared with values obtained on the 

culture medium with pH 6, the values recorded on 

other media are significantly negative. 

By calculating the regression equation 

between the culture medium pH and the growth rate it 

can be observed that in all varieties analyzed there is a 

corresponding increase of cell growth rate with the 

culture media pH (positive correlation) to a point 

between 185,1 mg/g at Cadarcă variety and 219,7 mg/g 

at Fetească neagră variety, the values corresponding to 

a pH range of 5,8 to 5,98 (figure 1, 2, 3). 
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Fig. 1. Graphical representation of regression between culture medium pH and  

celular growth rate of biomass using callus culture on Coarnă neagră variety 
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Fig. 2. Graphical representation of regression between culture medium pH and  

cellular growth rate of biomass using callus culture on Fetească neagră variety 
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Fig. 3. Graphical representation of regression between culture medium pH and  

cellular growth rate of biomass using callus culture on Cadarcă variety 

 

  

 

Comparing the obtained results for all studied 

grapevine varieties, it has been observed that growth 

rate of cell biomass increases proportionally with 

culture duration reaching maximum mean value of 
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239,39% for Fetească neagră variety followed by 

Coarnă neagră (212,24%) and Cadarcă (193,58%) 

varieties. 

 The growth rate of cell biomass registered the 

maximum mean value at 30 days of culture. 

 The growth rates for all studied grapevine 

varieties did not register significant increases in the 

first 12-15 cultivation days, these becoming significant 

starting with the 12th day for Fetească neagră variety 

and 15
th

 day for the rest of the studied varieties. 

 

Conclusions 

 
 Referring to the pH of culture medium, the 

growth rate of callus has registered in case of  culture 

media with pH 6, maximum values comprised between 

264,28% for Fetească neagră variety and 222,79% for 

Cadarcă variety,  with variation amplitude of 41,49%. 

 For most of the studied grapevine varieties, 

the lowest values regarding the callus growth rate were 

registered for culture media with pH 9. 

 In case of all studied varieties, the callus 

culture induced on culture media with pH 6 showed 

best results for cell growth.   

 Comparatively with culture medium pH 6 

used as control variant, all other types of pH have 

registered values of growth rate significantly inferior.   
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