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Abstract  

Two potato varieties namely, Almera and Diamant were induced to form micro tubers under two in vitro culture conditions 

(darkness and light). Murashige and Skoog (MS) medium verified with varied concentrations of thiadizuron (TDZ), 

benzylaminopurine BAP and Sucrose, were evaluated for micro tuber induction using node segment explant from the in 

vitro culture micro plant. Highest micro tubers number (6.0±0.5 micro tuber/jar) obtained by Almera on MS medium 

verified with sucrose 8% only under dark, whereas higher micro tuber number obtained by Diamant cultivar is (3.0±0.0 

micro tuber/jar) on MS medium verified with sucrose 8% only at dark too. In case of micro tuber weight, maximum tuber 

weight (1250.3±13.0 mg/tuber) obtained by Almera on MS medium supported with 60 g/l sucrose without hormone in dark. 

Higher micro tuber weight obtained by Diamant cultivar was (420.9±1.3) mg/tuber obtained on MS medium supported 

with 60 g/l sucrose in dark, followed by (248.6±25.5) mg/tuber produced on MS medium verified with 60.0 g/l sucrose plus 

5.0 mg/l TDZ under light, at 30g/l sucrose no micro tuber observed. Highest micro tuber number is related to high sucrose 

concentration than the level of growth hormones in the medium. It was also observed that twenty four hour dark was best 

for tuber initiation. 
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Introduction 

The potato (Solanum tuberosum L) belongs to the family 

Solanaceae, is a crop of worldwide importance. It supplies at 

least 12 essential vitamins, minerals, proteins, carbohydrates 

and iron
1,2

 . Micro tubers are minute tubers produced under in 

vitro conditions. Generally each plantlet can obtained one 

micro tuber with a weight of 0.2-0.7 g and 3-10 mm diameter
3
. 

They are usually produced on media supplemented with 

growth regulators, like cytokinins. Several workers have 

focused on the application of exogenous growth regulators for 

stimulating in vitro tuberization
4,5

. Micro propagation of virus-

free potato plantlets is an important method of potato in vitro 

multiplication
6
. Under certain culture conditions, axillary buds 

of micro plants can be induced to produce aerial micro tubers
7
. 

  

Microtuberizations is a method used to increase specific 

pathogen tested materials in addition to single node cuttings
8
. 

Micro tuber can provide different recourse for Agrobacterium-

mediated gene transformation
9
. Microtuberizations of potato 

has been one of the successful methods of increasing potato at 

in vitro conditions
10

. Micro tubers can be preserve for a long 

time and thus these could be an ideal propagation material
11

. 

Many research was done on microtuberization
12-16

. Very little 

data is handy about the influence of thiadizuron (TDZ) in 

micro tuber induction on the potato. Thus, Therefore, the 

present research was carry out to induce in vitro microtumer 

from two potato cultivars grown in vitro, to assess the effect of 

6-benzylaminopurine (BAP), thiadizuron (TDZ) and sucrose 

on in vitro micro tuber induction of potato (Solanum 

tuberosum L.) plant under two in vitro culture conditions 

(darkness and light). 

 

Material and Methods 

Explant preparation and micro tubers production: Nodal 

segments excision from In vitro micro plant, six week old of 

cultivars Almera and Diamant were used for micro tuber 

induction. The plantlets were cut in to 1.0-2 cm long segments, 

each with about two node (2 axillary buds), incubated on 

Murashige and Skoog MS medium
17.

 MS media with 6% and 

8% sucrose without hormone or supplemented with 

thiadizuron (TDZ) and benzylaminopurine (BAP) each alone 

at two concentration (5.0mg/l and 8.0 mg/l) and the two 

sucrose concentration. The pH of the medium was disciplined 

to 5.8±0.02 before adding agar and the autoclaving. 25 ml of 

media was dispensed to culture jar (9x5cm), the culture were 

incubated at incubator room, half of treatment incubated at 

25±2ᵒC room temperature and 16 hour light, 8 hour dark 

photoperiod, the other half incubated at 25±2ᵒC and 24 hour 

dark for two month, the progress of tuberization was 

monitored for micro tuber induction daily , final data recorded 

after three month is micro tuber number and average weight. 

  

Statistical analysis: Data on micro tubers number and weight 

were statistically analyzed using analysis of variance 
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(ANOVA) and clarified as mean ± standard error, means were 

discriminated using Duncan's Multiple Range Test (DMRT) 

Duncan
18

. 

 

Results and Discussion 

Micro tubers Induction: In the present study protocols for 

the production of micro tubers were established. The micro 

tubers were produced using BAP, TDZ and sucrose under two 

in vitro culture conditions (darkness and light). 

 

The results of these experiment which were conducted to 

detect the influence of varied concentrations of sucrose single 

or in blended with BAP and TDZ, under two in vitro culture 

conditions regimes, Dark (24 h dark) and light (16 light/8h 

dark) 

on microtuberizations of two potato cultivars namely Almera 

and Diamant as explain in table-1. 

 

Over all treatment, MS medium with only 30 g/l sucrose did 

not initiate any tuber after 12 weeks in culture except with BA 

at 8.0 mg/l in dark. 

 

Loftiest number of micro tubers/bottle is (6.0±0.5) obtained by 

Almera on MS medium fortified with 80 g/l sucrose without 

hormone, under dark condition in a short period of time for 

micro tuber initiation (46 day), followed by (3.0±0.0) in the 

same cultivar induced on MS medium verified with BAP at 

8.0 mg/l +60 g/l sucrose under light condition (16 h), see 

(figure-1). 

 

Table-1 

Effect of different concentrations of Sucrose, BAP and TDZ on MS medium on micro tuberization of two potato cultivars 

under two in vitro culture conditions (darkness and light) 

Treatments Days to tuber initiation Number of micro tubers/ jar Average fresh weight (mg) 

cultivars Almera Diamant Almera Diamant Almera Diamant 

Dark 

S 30  00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

 i
 

S 60 57 66 2.0±0.0
d
 1.0±0.0

e
 1250.3±13.0

a
 420.9±1.3

a
 

S 80 46 58 6.0±0.5
a
 3.0±0.0

a
 498.5±6.3

b
 40.1±1.4

fghi
 

BA8+S30 66 46 1.3±0.1d
e
 1.0±0.9

e
 50.5±1.5

fg
 21.1±0.3

hi
 

BA8+S60 66 46 1.0±0.0
e
 1.0±0.0

e
 51.8±1.2

fg
 23.5±0.7

hi
 

BA8+S80  64 58 1.0±0.0
e
 1.0±0.0

e
 8.0±0.5

g
 9.9±0.3

hi
 

BA5+S 30 00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

i
 

BA5+S 60 62 33 2.5±0.1
c
 1.9±0.2

c
 139.9±31.1

de
 49.9±7.4

fgh
 

BA5+S 80 49 28 2.0±0.0
d
 1.3±0.1

de
 36.5±0.7

fg
 101.6±40.0

de
 

TD8+S30 00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

i
 

TD8+S60  65 72 1.0±0.0
e
 1.0±0.0

e
 34.7±1.1

fg
 119.3±12.9

d
 

TD8+S 80 65 29 1.0±0.0
e
 1.5±0.1

d
 102.9±7.5

ef
 33.4±3.1

ghi
 

TD5+S30 00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

i
 

TD5+S 60  70 72 1.0±0.0
e
 1.3±0.1

de
 10.1±0.5

g
 43.3±8.7

fghi
 

TD5+S 80  00 58 0.0±0.0
f
 1.5±0.2

d
 0.0±0.0

g
 28.3±4.8

hi
 

light 

S 30  00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

i
 

S 60 70 33 2.5±0.1
c
 2.5±0.1

b
 328.5±47.5

c
 205.7±45.0

c
 

S 80 60 46 2.0±0.0
d
 2.5±0.4

b
 505.3±1.7

b
 80.8±19.4

def
 

BA8+S30 00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

i
 

BA8+S60 58 62 3.0±0.0
b
 1.0±0.0

e
 200.2±1.8

d
 23.2±0.7

hi
 

BA8+S80  70 36 1.0±0.0
e
 2.0±0.0

c
 11.1±0.8

g
 22.5±2.6

hi
 

BA5+S 30 00 00 0.0±0.0
f
 0.0±0.0

f
 0.0±0.0

g
 0.0±0.0

i
 

BA5+S 60 33 46 1.3±0.1
e
 2.0±0.2

c
 66.0±10.3

efg
 41.3±8.7

fghi
 

BA5+S 80 52 46 2.3±0.3
cd

 2.5±0.1
b
 287.4±122.8

c
 16.8±1.9

hi
 

TD8+S30 00 00 0.0±0.0f 0.0±0.0
f
 0.0±0.0

g
 0.0±0.0

i
 

TD8+S60  46 58 1.0±0.0
e
 1.0±0.0

e
 9.8±0.3

g
 73.6±12.0

def
 

TD8+S 80 54 36 2.0±0.3
d
 2.1±0.2

c
 24.2±1.6

fg
 21.1±2.2

hi
 

TD5+S30 00 00 0.0±0.0f 0.0±0.0
f
 0.0±0.0

g
 0.0±0.0

i
 

TD5+S 60  66 36 1.0±0.0e 1.4±0.1
de

 21.1±1.2
fg

 248.6±25.5
b
 

TD5+S 80  66 39 2.5±0.4c 1.5±0.1
d
 318.1 ±26.4

c
 101.4±1.5

de
 

Means followed by the same letter(s) are not different significantly according to Duncan’s Multiple Range Test (P=0.05), Duncan
18

. 
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Whereas higher micro tuber numbers produced by Diamant 

cultivar is (3.0±0.0) obtained on MS medium fortified with 80 

g/l sucrose without hormone at dark condition. On the other 

hand the maximum micro tuber weight, was given by Almera 

cultivar on MS medium involving 60 g/l sucrose without 

hormone (1250.3±13.0 mg/tuber) under dark conditions, 

followed by 505.3±1.7mg/tuber with 80 g/l sucrose under light 

and 498.5±6.37mg/tuber with 80 g/l sucrose, without hormone 

under dark. The higher micro tuber weight produced by 

Diamant cultivar is 420.9±1.3 on MS medium containing 60 g/l 

sucrose without hormone under dark, followed by 248.6±25.5b 

produced on MS medium verified with 60 g/l sucrose and 5.0 

mg/l TDZ under light, while most treatments of BAP and TDZ 

at 8.0 mg/l + 80g/l sucrose under dark and light produced the 

least tuber weight. Higher micro tuber number was more related 

to sucrose concentration and photoperiod than to the level of 

growth hormones in the medium .The finding is agree with 

Fatima et al.
19 

and Imani et al.
14

. The addition of BAP, TDZ and 

high sucrose concentration to the MS medium influenced the 

induction of micro tubers than MS medium at basal components 

in agreement with Piao et al.
20

. 

 

 

 
Figure-1 

In vitro micro tuber formation from potato plant cultivar 

Almera on MS medium without growth regulators, 

supplemented with sucrose 80 g/l at left and 60 g/l at right 

The effect of sucrose on microtuberizations: The highest 
numbers of tubers (6.0±0.5

a
 and 3.0±0.0

a
) were obtained from 

cultivar Amera and Diamant respectively on MS medium 
containing 80 g/l of sucrose. It was observed that 30 g/l sucrose 
produced shoots without micro tubers; indicating that high 
sucrose concentration increased osmotic pressure, creating a 
stress which shifted the plantlets to maturity and tuber genesis. 
This may be the stimulus for producing utmost tuber digit with 
both cultivars at 80 g/l sucrose. This result concise with the 
finding of Hussain et al.

14
. 

 
Higher micro tuber weight of cv Almera was induced with 60 
g/l sucrose under dark followed by 80 g/l sucrose under dark 
and light. For cv Diamant higher micro tuber weight was 
obtained by 60 g/l sucrose under dark. This result in harmony 
with the finding of Fufa and Diro

16
. 

 
The effect of BAP and TDZ on Microtuberizations: When 
MS medium supplemented with sucrose at 60 and 80 g/l plus 
growth regulators (BAP, TDZ) microtuberizations occurred but 
at significantly less values than sucrose alone at 60 or 80g/l. 
This outcome is harmonize with the finding of Rosell et al.

11
 

and Hussain et al.
14

. They recommended the use of sucrose 
alone at high concentration for microtuberizations as a cheap 
component for microtuberizations as compared to plant growth 
regulators like BAP and TDZ. 
 
The effect of Dark and Light on Microtuberizations: All 
culture showed tuber formation (except with sucrose 30g/l) 
under dark and light) conditions,as shown at (figure-2, 3 and 4). 
However maximum tuber number and weight were obtained 
under dark condition. This outcome is harmonize with Simko et 
al.

21 
and Aslam, and Iqbal

22 
. They reported microtuberizations 

efficiency was increased by being confronted with short day
'
s or 

complete dusk. 

 

Conclusion 

A protocol for micro tuber induction of potato varieties 

‘Almera’ and ‘Diamant’ from in vitro single node explant has 

been developed. The result indicated that micro tuber induction 

of potato was highly dependent on sucrose concentration, dark, 

growth regulators and genotype interaction. 
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Figure-2 

Micro tuber obtained after harvesting , the left (upper and bottom) under dark condition, the right (upper and bottom) 

under light condition from cvs Almera and Diamant respectively 
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Figure-3 

Effect of different concentrations of Sucrose, BAP and TDZ on days to tuberization at dark 
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Figure-4 

Effect of different concentrations of Sucrose, BAP and TDZ on days to tuberization at light 

 

References 

1. Gray D. and Hughes J.C., Tuber Quality. In: The Potato 

Crop, P.M. Harris, p. 511. Halsted press, New York, 

(1978) 

2. Thornton R.E. and Sieczka J.B., Commercial Potato 

Production in North America, American Pot. J., 57, 534-

6 (1980) 

3. Struik P.C. and Lommen W.J.M., Production, storage 

and use of micro and minitubers, Proceeding 11
th

 

Triennial Conference of the European Association for 

Potato Research, UK, 122-133 (1990) 

4. Coleman K.W., Danielle J.D. and Coleman S.E., Potato 

micro-tubers as Research Tools, A Review, AM J Potato 

Res., 78, 47–55 (2001)   

5. Tugrul S. and Samanci B., Factors affecting tuber 

formation in potatoes (Solanum tuberosum L.), Potato 

Abstracts., 26, 86 (2001) 

6. Zhang Z., Zhou W. and Li H., The role of GA3, IAA and 

BAP in the regulation of in vitro shoot growth and 

microtuberizations in potato, Acta Physiol Plant., 27(3), 

363-369 (2005) 

7. Li H. Z., Zhou W.J. and Zhang Z.J., Effect of γ radiation 

on development, yield and quality of micro tubers in 

vitro in Solanum tuberosum L., Biol Plantarum., 49, 625-

628 (2005) 

8. Jones E.D., A current assessment of in vitro culture and 

other rapid multiplication methods in North America and 

Europe, Am Potato J., 65, 209-220 (1988) 

9. Ishida B.K., Snyder G.W. and Belknap W.R., The use of 

in vitro-grown micro tuber disks in Agrobacterium 

mediated transformation of Russet Burbank and Russet 

potatoes, Plant Cell Rep., 8, 325-328 (1989) 

10. Yu W.C., Joyce P. J., Cameron D.C. and McCown B.H., 

Sucrose utilization during potato micro tuber growth in 

bioreactors, Plant Cell Rep., 19, 407-413 (2000) 

11. Rosell G., De Betroldi F. G. and Tibia R., In vitro mass 

tuberization as a contribution to potato micropropagation, 

Potato Res ., 30 (1), 111-116 (1987) 

12. Mahdi E.F., Hamad M., Al-Saad S. and Sakina M.A.I., In 

vitro Tuberization of Potato Cultivars as Influenced by 

Photoperiod, Exogenous Sucrose and Cytokinin 

Concentrations, J. King Saud Univ Agric Sci., 17(1), 25-

35 (2004) 

13. Kanwal A., Ali A. and Shoaib K., In vitro 

microtuberization of potato (Solanum tubersoum L.) 

cultivar Kuroda- A new variety in Pakistan, Int. J. of 

Agri. and Biol., 8(3), 337-340 (2006)  

14. Hussain I., Chaudhry Z., Muhammad A., Asghar R., 

Naqvi S. M. S. and Rashid H., Effect of chlorocholine 

chloride, sucrose and BAP On In vitro tuberization in 

potato (Solanum tuberosum L. cv.Cardinal), Pak. J. Bot., 

38(2), 275-282 (2006) 

15. Imani A.A., Qhrmanzadeh R., Azimi J. and Janpoor J., 

The effect of various concentrations of 6-

Benzylaminopurine (BAP) and Sucrose on in vitro potato 

(SolanumtuberosumL.) micro tuber induction, American-

Eurasian J Agric Environ Sci., 8, 457-459 (2010) 



International Research Journal of Biological Sciences _______________________________________________ISSN 2278-3202 

Vol. 4(3), 83-89, March (2015)                  Int. Res. J. Biological Sci. 

 International Science Congress Association             89 

16. Fufa M and Diro M., Micro tuber Induction of Two 

Potato (Solanum tuberosum L.) Varieties, Adv Crop Sci 

Tech., 2(2), 122 (2014) 

17. Murashige T. and Skoog F., A revised medium for rapid 

growth and bioassay with tobacco tissue culture, Physiol. 

Plant., 15, 473-479 (1962) 

18. Duncan D.B., Multiple range and multiple F tests, 

Biometrics., 11, 1-42 (1955) 

19. Fatima B., Usman M., Ahmad I. and Khan I.A., Effect of 

explants and sucrose on microtuber induction in potato 

cultivars, Int J Agr Biol., 7(1), 63-66 (2005) 

20. Piao X., Chakrabarty D., Hahn E.J. and Paek K.Y., A 

simple method for mass production of potato microtubers 

using a bioreactor system, Curr. Sci., 84(8), 1129-1132 

(2003) 

21. Simko I. Omer E.A., Ewing E.E., Mcmarry S. and 

Kodavis P.J., Tuberonic (12-OH-Jasmonate) acid 

glycoside and its methyl ester in potato, Photochemistry., 

43, 727-730 (1996) 

22. Aslam A. and Iqbal J., Combined effect of cytokinin and 

sucrose on in vitro tuberization parameters of two 

cultivars i.e. Diamant and Red Norland of Potato 

(Solanum tuberosum), Pak. J. Bot., 42(2), 1093-1102 

(2010) 

 


