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ABSTRACT 

In-vitro response of four TPS Parents viz., Atzimba, LT-8, MF-1 and TPS-67 for root length, plantlet 
height, number of roots per plantlet, number of nodes per plantlet and survival percentage were studied at the 
Tissue Culture Laboratory, Biological Sciences Department, Quaid-i-Azam University, Islamabad from 
November 2004 to July 2005. IBA specific effect of TPS parents on numbers of root/plantlet, root length, 
plantlet height and number of nodes per plantlets was observed. Similarly, effect of treatment (IBA 
concentration) on numbers of root/plantlet, root length, plantlet height, number of nudes per plantlet and 
survival percentage of plantlets was highly significant. Plantlets cultured in MS medium produced maximum 
number of roots per plantlet (7.1), the longest roots (2.52 cm), and the highest survival percentage of plantlets 
(92.66%). Moreover, the tallest plantlets were recoded in MS medium (T1) and were at par with those cultured 
at T3 (1.5 pmm IBA + MS medium). Difference among TPS parents was highly significant for number of roots 
per plantlet, plantlet height and number of nodes per plantlet. Among the TPS Parents, Atzimba and LT-8 
produced maximum number of roots per plantlet, the tallest plantlets and the greatest nodes per plantlet. In 
this study, MS medium was found to be the optimal medium for shoot elongation, root development and 
maximum number of nodes per plantlets which resulted in better survival percentage in the field. Among the 
TPS parents, Atzimba and LT-8 showed better performance for almost all characters.  

Key Words: TPS Parents, Concentrations, IBA, MS Medium, Northern areas 

Citation:    Nizamuddin, M. Qamar, S. Ahmad, B. Mirza, M. Din and I. Hussain. 2010. In-vitro response of true potato 
seeds (TPS) parents for micro propagation. Sarhad J. Agric. 26(2): 245-249.  
 

INTRODUCTION 

Potato is the fourth biggest crop of the world after wheat, rice and maize (FAO, 1995). It has the 
capacity to produce more energy and protein per unit (as per land size) than any other single food crop (Bajaj, 
1987). In vitro technique is used to produce disease free plants somaclones/somatic hybrids resistant to blight, 
viruses and nematodes through tissue culture. With the introduction of this technology, the country has 
produced disease free seeds locally, which has reduced seed imports. Tissue culture being technique of great 
potential which provides quick means of vegetative propagation and when applied to potato it produces many 
thousand plants in single year. Nodal culture is an efficient in vitro propagation technique. Growing season of 
potato in northern areas is very short and this technique might provides an alternative means of producing large 
number of TPS parental stock for further propagation and cultivation in the field. The present study describes 
the establishment of an efficient protocol for the in vitro multiplication of true potato seed, Parents based on 
nodal culture in MS medium with and without growth regulators.  

MATERIALS AND METHODS 

The study was conducted at Tissue Culture Lab, Biological Science Department, Quaid-i-Azam 
University, Islamabad during 2004-2005. Three Female TPS Parents viz., Atzimba, LT-8, MF-I and one male 
line TPS-67 were collected from Biotechnology Institute, NARC Islamabad in test tubes. These test tube plants 
were cultured in rimless 100x25 mm glass test tubes containing of 10 ml of MS medium covered with caps. 
These cultures were incubated at 25 °C ± 2 °C in an environmental controlled installation with the day length 
of 16 h and light intensity of 2500 lux. Source of light was florescent tubes. After four weeks, plantlets were 
ready for sub-culturing. Four concentrations of IBA i.e. T1 (MS Medium), T2 ((MS Medium+ 1 ppm IBA), T3 
((MS Medium+ 1.5 ppm IBA) and T4 (MS Medium+ 2 ppm IBA) was made. The experiment was laid out in a 
completely randomized Design (CRD) with three replications and each treatment containing 260 test tubes. 
The pH of the Medium was adjusted to 5.8 with drop by drop addition of hydrochloric acid (HCl) and the 
media was autoclaved at 15 tubes pressure/inch2 at 121°C for 15 minutes. The test tube plants were cut into 
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nodal sections and grown in 100 x 25 ml test tubes containing 10 ml MS Medium and desired amount of IBA 
concentrations were poured into MS Medium before autoclaving. These sub cultures were incubated at 25°C ± 
2°C in an incubation room with light intensity of 2500 lux for 16 hours. Source of light was florescent tubes. 
After four weeks of culturing, observation on plantlet height, number of roots per plantlet, root length (cm), 
number of nodes per plantlet and survival percentage of plantlets in green house was recorded. The plantlets 
were planted in sterilized peat moss in plastic trays and placed in cooling chamber for hardening for one week. 
The plantlets were shifted to Gilgit green house, Directorate of Agriculture and established there as mother 
plants for further micro propagation as stem cutting. The data was analyzed by using analyzes of variance 
(Steel and Torrie, 1980).  
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RESULTS AND DISCUSSION 

Number of Roots per Plantlet 

A TPS Parent x treatment interaction on number of roots per plantlet was highly significant. Maximum 
number of roots/plantlet was 9.26 ± 0.73 in T1 (MS medium) with the TPS Parent “Atzimba” which was followed by 
LT-8 and MF-I with difference being non-significant (Table I). The maximum number of roots per plantlet was 
produced by the TPS Parent MF-1 in T3. The difference among treatments was highly significant (Table IV). 
Maximum number of roots per plantlet (7.1) was observed in plants cultured in MS medium (T1) whereas the lowest 
number of roots per plantlet (1.7) were recorded in T2 (MS medium + 1ppm IBA) (Table-I). However Ahmed et al. 
(2003) observed the best root system in peach rootstock cultured on half strength MS medium with 3 mg L-1 IBA. 
They also found that higher level of IBA (4.0 mg L-1) induced callus and inhibited normal root development. In this 
study number of roots/plantlets was lower in the plants cultured in MS medium supplemented with IBA. This lower 
number of roots per plantlet in IBA supplemented MS media might be due to specific inhibiting effect of IBA on 
root initiation in in-vitro condition. As in Kajim and Koc (1992) study cultivars specific effect of growth media on 
in-vitro rooting of potato was observed. They found that potato cultivars “Bintjee” and “Escort” were the best in MS 
medium without growth regulators whereas, the performance of Diamont and “Rasey” were the best in MS medium 
supplemented with 1ppm IBA. In this study all the TPS Parents performed better in MS medium without IBA. This 
difference in the result is due to specific response of different potato genotypes to different growth media and 
hormones. Zhang et al. (2004) found similar response in Golden pothos to root elongation and development in in-
vitro condition. They found optimum medium for shoot elongation and root development was MS medium without 
growth regulators. Since the effect of hormone are concentration dependent, in this experiment might be greater then 
the optimum concentration for these TPS Parents. Higher concentration of IBA (1.0, 1.5, 2ppm) has inhibited the 
rooting of TPS Parents (Ahmad et al. 2003 and Zimmerman, 1984) also observed the same findings. 

Root Length  

TPS Parents x treatment interaction and main effect of treatment on root length were highly significant 
while the genotypes did not affect the root length (Table-IV). The longest roots were observed in plantlets of TPS 
Parent “Atzimba” (3.14±0.19 cm) and “MF-1” (3.17±0.56 cm) in T1 (Table I).  The shortest roots were produced by 
TPS line “Atzimba” (0.23±0.12 cm) and LT-8 (0.23±0.20 cm) in T2 and T3, respectively.  Kayim and Koc (1992) 
also observed cultivar x growth medium interaction on root length of plantlets of potato in in-vitro regeneration.  
Wang et al. (1992) also observed the interaction between sweet potato genotype and culture medium in in-vitro 
condition for root elongation.   

Mean values shows that the plantlets cultured in MS medium (T1) without IBA produced the longest roots 
of 2.52 cm (Table-I).  There was non significant difference in the root length of plantlets that were cultured in MS 
medium with different concentrations of IBA. These findings suggest that the optimal medium for root elongation 
and root development for TPS parental lines is MS medium without growth regulators.  Zhang et al. (2004) also 
found similar response in Golden Pothos to root elongation and development in in-vitro condition.  In this study a 
genotype specific effect of cultural media have been observed on root elongation. All four TPS Parents showed 
significantly larger roots at MS medium lacking growth regulator (IBA) – (Fig-2). Various levels of IBA 
concentrations used in this experiment were higher than the optimum concentration for root elongation of plantlets at 
in vitro condition. These results are supported by the findings of Hu and Wang (1983) who indicated that root 
elongation phase was very sensitive to auxin concentration and was inhibited by higher concentration. However, 
Ahmad et al. (2003) have observed that increasing level of IBA concentration had a tendency to increase the root 
length of peach plantlets in in-vitro regeneration, but at higher concentration (4.0 mg L-1) it was inhabited. 

Plantlet Height  

 Interaction between TPS Parents and treatments as well as main effect of treatment and TPS Parents were 
highly significant (Table-IV) on plantlet height.  The taller plantlets were produced by TPS Parent “Atzimba” in T3 
(7.73±0.35 cm) and in T1 (7.15±0.3 cm) and by “LT-8” in T3 (7.31±0.9 cm) and in T1 (7.19±0.40 cm) (Table-II). In 
this study clear difference between TPS Parents in their responses to culture media have been noticed (Table-II). 
These finding are also in line with those of Wood and Coke (1990) who observed variation among the potato 
cultivars in their response to culture media for plantlet height. Comparison of treatments showed that T1 and T3 are at 
par and produced taller plantlets than T2 and T4.  As variation among TPS Parents for plantlets height is concerned, 
“LT-8” has the tallest (6.7 cm) plantlets whereas; “MF-1” was the shortest (4.54±0.33 cm) plantlets. Varietal 
differences in in-vitro raised plants of potato have also been reported by Mumta and Qureshi (1999).  Ahmad et al. 
(2003) reported that when peach rootstock was micro propagated in two media i.e. MS medium & AND medium the 
in vitro shoot proliferation and elongation and growth was best in MS medium. Previous studies by Hu and Wang, 
(1983) and Ahmed et al., (2003) reported that increasing level of IBA showed a tendency to increase rooting, shoot 
elongation, however at higher concentration it has inhibiting effect. If explants are exposed to higher concentration 
of growth regulators during proliferation they fail to accumulate storage protein and proliferate at lower frequency 
(Stuart et al., 1985). Hence, in this study the plantlets were exposed to higher than the optimum concentration of 
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IBA. Removal of IBA from MS medium, results obtained in this study showed that exogenous growth regulators 
decreased root development and root elongation. 

Number of Nodes Plantlet-1  

Main effect of treatment and TPS Parents was highly significant (Table-IV) on number of nodes per 
plantlets whereas, the interaction between treatment and TPS Parents is almost significant (P=0.06). Number of 
nodes per plantlet was significantly lower in the plantlet cultured at T2 while there was non-significant difference in 
number of nodes per plantlet raised in T1 and T3 and T4. Among TPS Parents Atzimba and LT-8 have more number 
of nodes per plantlet while the minimum number of nodes per plantlet was observed in MF-1 

Survival Percentage  

The main effect of TPS Parents and the interaction between TPS Parents and treatment on survival 
percentage was non significant (Table-IV). Difference among treatments for survival percentage of plantlets in field 
is highly significant. Plants that were cultured in T1 have 92.66% survival percentage in field. The plantlets that were 
cultured in T2, T3 and T4 have survival percentage of 42.33, 37.33 and 37.00, respectively.  These results are 
supported by the finding of Lapichino et al. (1991) who reported that the plantlets regenerated from leaf and stem 
cutting of S. Commersolani shoots readily rooted when cultured in half strength MS medium that lacks growth 
regulators and rooted plantlets growth were vigorous and their survival percentage was good in soils. In cabbage 
cultivars the cultures grown in hormone free MS medium acclimatized better than those grown in hormone-fortified 
medium (Stretenovic et al. (2002). 
 

Table I In-vitro response of TPS Parents for micro-propagation 

Treatments No. of roots per 
plantlet 

Root length 
(cm) 

Plantlet 
height (cm) 

No. of nodes 
per plantlet 

Survival 
percentage 

T1 (MS medium) 7.10 A 2.52 A 6.61 A 6.87 A 92.66 A 
T2 (1 ppm IBA + MS medium 1.70 C 0.63B 4.83 B 5.13 B 42.33 B 
T3 (1.5 ppm IBA + MS medium 3.03 B 0.59 B 6.49 A 6.13 A 37.33 B 
T4 (2 ppm IBA + MS medium 3.42 B 0.55 B 4.83 B 6.13 A 37.00 B 
LSD   P =0.05 1.05 0.353 0.826 0.835 7.548 
Parents       
Atzimba 4.76±1.57 a 1.25±0.65ns 5.91±0.93 AB 6.33±0.41 a 52±15.51 ns 
LT-8 4.28±1.28 ab 1.04±0.53 6.70±0.49 A 6.97±0.25 a 47±14.72 
MF-I 3.49±1.54 bc 1.18±0.67 4.54±0.33 C 5.07±0.69 c 54±14.94 
TPS-67 2.72±0.49 c 0.84±0.14 5.61±0.73 B 5.90±0.56 bc 55±9.31 
LSD   P =0.05  - 0.826 0.835 - 
Interaction (AxB)      
T1xAtzimba 9.26±0.73 A 3.14±0.19 a 7.15±0.30 a 7.20±0.53 b-e 99±1.33 NS 
T2xAtzimba 2.00±0.12 CD 0.23±0.12 d 5.07±0.48 cde 5.53±0.24 ab 39±3.53 
T3xAtzimba 3.46±0.33 BC 0.97±0.06 c 7.73±0.35 a 6.87±0.18 bcd 36±4.00 
T4xAtzimba 4.33±0.37 B 0.66±0.06 d 3.69±0.18 cd 5.73±0.27 ab 36±0.00 
T1xLT-8  7.73±0.67 A 2.54±0.22 bc 7.19±0.41 a 7.00±0.61 ab 91±1.33 NS 
T2xLT-8 1.93±1.05 C 0.99±0.53  d 5.24±0.24 cde 6.27±0.07 d 40±8.32 
T3xLT-8 4.62±1.60 B 0.23±0.20 d 7.31±0.90 a 7.13±0.74 ab 28±6.10 
T4xLT-8 2.86±0.27 BCD 0.40±0.05 d 7.07±1.05 a 7.47±1.10 a 31±1.33 
T1xMF-I 7.80±0.40 A 3.17±0.56 ab 5.35±0.05 bc 6.33±0.77 a-d 99±2.30 NS 
T2xMF-I 1.56±0.26 CD 0.63±0.08 bc 4.80±0.09 de 4.00±0.42 ef 41±2.70 
T3xMF-I 0.99±0.11 D 0.45±0.06 cd 3.94±0.23 de 3.73±0.64 f 40±6.10 
T4xMF-I 3.62±1.38 BC 0.45±0.16 cd 4.07±0.30 de 6.20±0.53 a-d 37±10.4 
T1x TPS-67 3.60±0.53 BC 1.26±0.15 b 6.73±0.84 abc 6.93±0.94 ab 83±3.50 NS 
T2x TPS-67 1.33±0.68 D 0.68±0.35 bcd 4.22±0.13 de 4.73±0.35 def 49±2.70 
T3x TPS-67 3.06±0.24 BCD 0.74±0.17 bcd 6.99±0.30 ab 6.80±0.46 abc 45±4.80 
T4x TPS-67 2.87±0.79 BCD 0.69±0.19 bcd 4.48±0.56 de 5.13±0.59 c-f 44±10.06 
LSD   P =0.05 2.108 0.7056 1.653 1.671 - 

 
 Table II       Mean square values for different characters of TPS Parents 

Source of variation  df No. of  roots/ 
plantlet 

Root length 
(cm) 

Plantlet 
height  (cm) 

No.of nodes/ 
plantlet 

Survival  
%age 

Variety (A) 3 9.754** 0.385NS 9.593** 7.636** 152.000NS 
Concentrations (B) 3 63.959** 11.228** 11.872** 6.080** 8747.556** 
AxB 9 5.578* 0.898** 3.064* 2.119* 114.370NS 
Error 32 1.607 0.180 0.988 1.009 82.333 

*  Significant,  ** Highly significant, NS Non-significant  
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CONCLUSION 

In this study the MS medium (without IBA) demonstrated better performance for shoot elongation, root 
development and number of nodes per plantlets and accordingly, better survival percentage of plantlets in the field. 
The TPS parents Atzimba and LT-8 showed better performance for almost all characters.  
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