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ABSTRACT 
 
Effects of different concentrations of GA3 and BAP (Benzylamino purine) on in vitro multiplication of potato variety “Desiree” were studied. 
For rapid multiplication, different concentrations of GA3 were used. Maximum shoot length i.e. 8.96 cm was obtained when 4 mg L-1 GA3 
was applied. Number of nodes was not significantly affected by any of the GA3 concentrations (1, 2, 3, 4, 5 mg L-1) used in this study. 
Maximum number of shoots (14) was obtained when 2 mg L-1 BAP was applied. 
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INTRODUCTION 
 

Potato is a crop of worldwide importance. It supplies 
at least 12 essential vitamins, minerals, proteins, 
carbohydrates and iron (Gray & Hughes, 1978; Thornton & 
Sieczka, 1980). Conventionally, potato is propagated 
through tubers. This propagation is characterized by low 
ratio of multiplication that ranges from 1:4 to 1:15. Tissue 
culture offers an excellent technique for rapid 
multiplication of potato plant (Tovar and Dodds, 1986). 
Objective of rapid multiplication is to obtain large number 
of clonal plants while multiple shoot induction leads to 
production of disease free mother plants and seed tubers 
in large number. In order to achieve rapid multiplication, 
addition of GA3 to the culture media has been reported to 
improve growth and development of shoots (Roest & 
Bokelmann, 1976; Muller & Lipschutz, 1984). Ahmed et 
al. (1993) studied the nodal fragments from in vitro 
grown potato plants and reported that culture media with 
4.5 mg L-1 GA3 gave better results. Likewise, BAP also 
improves growth of potato plants (Lam, 1975; Jacobsen, 
1977; Mumtaz & Quraishi, 1989). Keeping in view the 
results of previous investigations, present study was 
aimed to obtain optimum concentration of GA3 and BAP 
for in vitro rapid multiplication and multiple shoot 
induction of potato variety “Desiree”, which ultimately 
leads to mass multiplication of healthy stock and 
successful in vitro seed tuber production.  
 
MATERIALS AND METHODS 
 

Experiments were carried out during 1999-2000 at 
Agriculture Biotechnology Institute (ABI), National 
Agriculture Research Center (NARC), Islamabad. Potato 
variety “Desiree” was used, which is a red potato seed 
variety and is grown on 78% of potato growing areas of 
Pakistan. Nodal fragments from in vitro raised plants were 
used for rapid multiplication while stem segments with 2-3 
axillary   buds   along their   length   were  taken for multiple  

shoot induction. Culture medium used for in vitro rapid 
multiplication was Murashige and Skoog (MS) medium as 
recommended by Mellor and Stacesmith (1987). Two 
experiments were conducted one each for rapid 
multiplication and multiple shoot induction with the 
following combinations of media: 

 
Experiment # 1 
Media combinations for rapid 
multiplication 

Experiment # 2 
Media combinations for  
multiple shoot induction 

T1 = MS (control) T1 = MS (control) 
T2 = MS+1 mgL-1GA3 T2 = MS+0.5 mgL-1BAP 
T3 = MS+2 mgL-1GA3 T3 = MS+1.0 mgL-1BAP 
T4 = MS+3 mgL-1GA3 T4 = MS+1.5 mgL-1BAP 
T5 = MS+4 mgL-1GA3 T5 = MS+2.0 mgL-1BAP 
T6 = MS+5 mgL-1GA3 T6 = MS+2.5 mgL-1BAP 

 
 The pH of media was adjusted to 5.8. For rapid 

multiplication agar was added to the media @ 5 mg L-1, 
as solid medium was required while in case of multiple 
shoot induction liquid medium was used. Then media was 
autoclaved at 121oC for 25 minutes for sterilization. 
Cultures were inoculated in the laminar flow bench and 
incubated at 25±1oC under 16 hours of light. For multiple 
shoot induction, liquid medium was shaken on horizontal 
electric shaker at 60 rpm for12 hours per day for 21 days. 
Data were recorded on the following parameters: 
Experiment 1: Shoot length (cm) and Number of nodes: 
Length of the largest shoot in each test tube after eight to ten 
days in the growth chamber and the number of nodes of 
largest shoot sprouted. 
Experiment 2: Number of shoots raised from each stem 
segment in each flask after three weeks in the growth 
chamber. 

In both the experiments, each treatment was replicated 
five times. In experiment 1, there were five test tubes per 
treatment per replication, while in experiment 2, there were 
five flasks (25 mL) per treatment per replication. Treatments 
were laid out according to completely randomized design 
(CRD).   
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RESULTS AND DISCUSSION  
 

Results were obtained during 8-10 days in case of 
rapid multiplication while in three weeks in case of multiple 
shoot induction.  
Experiment 1:  
Shoot length. Statistical analysis of data showed significant 
difference among treatments (Table I).  
 
Table I. Effect of GA3 on shoot length and number of 
nodes during in vitro rapid multiplication 
 
Treatments Mean 

Shoot  Length 
Mean 

No. of  Nodes 
T1: Control 6.50c 5.20 NS 
T2: MS+1 mgL-1GA3 5.54c 4.80 NS 
T3: MS+2 mgL-1GA3 5.50c 4.80 NS 
T4: MS+3 mgL-1GA3 7.64a 5.80 NS 
T5: MS+4 mgL-1GA3 8.96a 6.20 NS 
T6: MS+5 mgL-1GA3 6.68c 5.20 NS 
Means followed by same letter in a column are not significantly different at 
P=0.05; NS = non-significant; Means are separated according to Duncan 
Multiple Range test. 
 

The treatment T5 gave maximum (8.96 cm) shoot 
length. T5 was followed by T4 which gave 7.64 cm of shoot 
length. Rest of the treatments i.e. T1, T2, T3 and T6 were 
statistically non-significant. Results of this study are in 
agreement with Ahmed et al. (1993) who obtained 
maximum shoot length at 4-5 mg L-1 GA3 along with MS 
medium. In plants, GA3 is involved physiologically in cell 
elongation (Levitt, 1974). Therefore, this treatment resulted 
in increased shoot length. 
Number of nodes. In case of number of nodes, effect of 
different concentrations of GA3 along with MS medium was 
non-significant (Table I). The reason might be that the 
concentration of GA3 used in this experiment was higher, 
which did not affect number of nodes; whereas, in a 
previous study it was observed that GA3 at 0.01 mg L-1 
increased node production (Firman, 1984). Higher 
concentration of GA3 along with combination of NAA (1.0 
mg L-1) supplemented with vitamins has also been reported 
to increase number of nodes (Miller et al., 1985). This 
shows that higher concentration of GA3 should be 
supplemented with other phytohormones (like BAP and 
NAA) and vitamins (Hassan et al., 1990) to increase node 
production.           
Experiment 2:  
Number of shoots. Statistical analysis showed that T5 was 
the best combination for in vitro multiple shoot induction 
(Table II) as it gave maximum number (14) of shoots. The 
second best combination found was T4 followed by T3. T1, 
T2 and T6 showing non-significant results.  

CONCLUSION 
 

GA3 and BAP significantly affect in vitro 
multiplication of potato. GA3 can significantly increase the 
shoot length during in vitro rapid multiplication at higher 
concentrations. BAP can bring significant improvement in 
in vitro multiple shoot induction by increasing the number 
of shoots when used at moderate concentrations. 
 
Table II. Effect of BAP on in vitro multiple shoot 
induction 
 
Treatments No. of  Shoots 
T1: Control 9.8c 
T2: MS+1 mgL-1GA3 10.4c 
T3: MS+2 mgL-1GA3 11.1bc 
T4: MS+3 mgL-1GA3 12.0b 
T5: MS+4 mgL-1GA3 13.2a 
T6: MS+5 mgL-1GA3 10.3c 
Means followed by same letter in a column are not significantly different at 
P=0.05; Means were separated according to Duncan Multiple Range test.  
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