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Response of four commercial potato cultivars to different combinations of plant
growth regulators in meristem culture and production of virus free plantlets
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Table1. Analysis of variance for stem length in potato cultivars in meristem culture

.S.O.Vتغييرمنابع df
ميانگين

MS F
سطح

Probability
Burren

Treatment 23 161.758 38.56 <.0001**

Errorخطا 216 4.195

Agria
Treatment 23 262.365 119.79 <.0001**

Errorخطا 216 2.190

Marfona
Treatment 23 250.738 77.48 <.0001**

Errorخطا 216 3.236

Santeسانته
Treatment 23 434.867 98.20 <.0001**

Errorخطا 216 4.428

:**١                                      %** Significant at the 1% probability level.

۱-
Fig.1. Meristem grown in liquid medium
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Table 2. Means comparison of stem length of commercial potato cultivars in different hormonal treatments in

meristem culture stage.
Means of stem length (mm)) ميلي متر(

Treatment Burren Agria Marfona Santeسانته  
MS0 3.20 fg 5.80 ij 3.40 lmno 3.70j
0.5 KIN 1.80 g 2.00 lm 5.60 jkl 3.00j
1 KIN 1.80 g 3.50 kl 2.70 no 2.00j
0.5 BA 2.00 g 1.90 lm 3.10 mno 2.00j
0.5 BA + 0.5 KIN 3.30 fg 2.70 lm 1.50 o 3.20j
0.5 BA + 1 KIN 1.80 g 2.00 lm 5.10 jklm 2.30j
1 BA 1.30 g 1.90 lm 2.40 no 2.40j
1 BA + 0.5 KIN 2.10 g 1.50 m 1.80 o 2.90j
1 BA + 1 KIN 1.90 g 2.60 lm 3.00 mno 2.40j
2 GA3 14.80 a 7.50 fghi 6.10 ijk 17.10 bcd
2 GA3 + 0.5 BA 11.40 b 7.80 fghi 10.00 fg 15.90 cde
2 GA3 + 1 KIN 10.30 bc 5.70 ij 10.20 ef 11.40 gh
2.5 GA3 9.40 bcd 22.80 a 13.50 bcd 14.30 ef
2.5 GA3 + 0.5 BA 8.10 cde 8.20 efg 11.40 def 14.10 ef
2.5 GA3 + 1 BA 7.20 de 3.40 klm 9.10 fgh 7.70 i
3 GA3 11.00 b 15.60 b 12.40 cde 15.10 de
3 GA3 + 0.5 BA 6.70 e 8.90 def 7.90 ghi 14.60 def
3 GA3 + 1 BA 3.40 fg 6.10 hij 15.60 b 4.30 j
2 GA3 + 0.5 KIN 10.70 bc 9.20 def 11.30 def 19.60 ab
2 GA3 + 1 KIN 3.40 fg 5.00 jk 7.20 hij 18.30 bc
2.5 GA3 + 0.5 KIN 7.10 de 10.30 d 10.50 ef 13.60 efg
2.5 GA3 + 1 KIN 10.10 bc 10.00 de 13.80 bc 10.40 h
3 GA3 + 0.5 KIN 9.60 bcd 13.80 c 20.40 a 21.30 a
3 GA3 + 1 KIN 5.80 ef 6.90 ghi 4.20 klmn 12.10 fgh

۱ %.
Means, in each column, followed by at least one letter in common are not significantly different at 1% probability level-using
Duncan’s Multiple Range Test.
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Fig. 2. Stem length of potato cultivars in meristem culture stage.
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Table 3. Analysis of variance of the stem length and number of single node and root in potato cultivars in semi-

solid media containing different hormonal comcentrations and combinations.

S.O.Vمنابع تغيير DF MS F Probability level
Stem length

Treatments (T) 3 4363.506 46.51 <.0001**
Cultivar (C) 3 2786.489 29.70 <.0001**

*Tt × Cr 9 683.711 7.29 <.0001**
Errorخطا 144 93.813

Number of single node
Treatments (T) 3 8.922 11.84 <.0001**
Cultivar (C) 3 10.322 13.70 <.0001**

*Tt × Cr 9 8.856 11.75 <.0001**
Errorخطا 144 0.753

Number of roots
Treatments (T) 3 53.133 85.58 <.0001**
Cultivar (C) 3 23.716 38.20 <.0001**

*T × C 9 21.961 35.37 <.0001**
Errorخطا 144 0.620

**:١                                               %** Significant at the 1% probability level.

MS۴يعنـي 
٥/١

IBA٥/٠BA۲
GA3 .

. MSيعني۱
MS

٥/٠
IBA۵/۱ميلــيGA3

٥/١
IBA٥/٠

BA۲GA3

ـب ي ـي ـ
بـاشــد يــه م ـي ـي

)۴.(
)۳(

۴۳

٥/١IBA  بـا
٥/٠BA۲

GA3٥/٠
IBA۵/۱GA3 .

 .۴
توصيه شـد 

۴٥/١
IBA٥/٠

BA۲GA3

)۴.(

٥/١
IBA٥/٠
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 .
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Table 4. Mean comparison for stem length and number of nodes and roots in commercial potato cultivars in
different hormonal treatments in semi-solid medium.

Number of treatment
Treatment )ميليمتر(

Stem length (mm) Single node number Roots number
Burren

1 MS0 38.50 a 4.60 a 1.60 a
2 0.5 BA + 0.5 IBA 18.50 b 1.30 c 0.40 b
3 0.5 IBA + 1.5 GA3 46.50 a 3.60 b 0.00 b
4 1.5 IBA + 0.5 BA + 2 GA3 41.00 a 3.70 ab 0.00 b

Agria
1 MS0 31.50 b 3.00 a 0.60 c
2 0.5 BA + 0.5 IBA 36.50 b 3.50 a 0.00 c
3 0.5 IBA + 1.5 GA3 50.50 a 3.50 a 3.40 b
4 1.5 IBA + 0.5 BA + 2 GA3 53.60 a 4.00 a 5.40 a

Marfona
1 MS0 42.50 b 4.30 a 1.40 b
2 0.5 BA + 0.5 IBA 27.00 c 2.80 b 0.00 c
3 0.5 IBA + 1.5 GA3 51.80 ab 4.80 a 2.60 ab
4 1.5 IBA + 0.5 BA + 2 GA3 58.00 a 4.70 a 2.90 a

Santeسانته     
1 MS0 49.00 b 2.50 b 1.00 b
2 0.5 BA + 0.5 IBA 38.00 b 3.70 a 0.00 c
3 0.5 IBA + 1.5 GA3 70.20 a 3.90 a 4.20 a
4 1.5 IBA + 0.5 BA + 2 GA3 51.00 b 3.90 a 1.30 b

١ %.
Means, in each column, followed by at least one letter in common are not significantly different at the 1% probability level-
using Duncan’s Multiple Range Test.

۳-
Fig. 3. Virus free primary callus of Agria cultivar at subculture stage
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۴-
Fig.4. Final growth stage of Sante virus free plantlet in subculture medium
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۵-
Fig.6. Minituber obtained from Sante cultivar

.ييتيني-۶
Fig.5. Minituber number per plant in commercial potato cultivars

ي
ييموسسه تحقييعضو ه

 .
ي

.

0

2

4

6
8

10

12
14

Burren
سانته

SanteMarfona
ا

Agria

Cultivars

M
in

itu
be

r N
um

be
r/P

la
nt

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.4

.3
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

4-
05

-0
3 

] 

                            10 / 13

https://dorl.net/dor/20.1001.1.15625540.1386.9.4.3.5
http://agrobreedjournal.ir/article-1-251-fa.html


"..."

٣٤٢

References
 .۱۳۸۴..۸۳-۱۳۸۲ .

.
 .۱۳۸۰. .

 . ..
Anjam, M. A., M. Amjad and T. A. Villiers. 1998. Growth of potato axillary bud cultures in vitro. Pakistan J.

Agri. Sci. 33: 1-4.

Brown, C. R., S. Kwaitkowski, M. W. Martin and R. E. Thomas. 1988. Eradication of potato virus S from

potato clones through excision of meristems from in vitro heat-treated shoot tips. American Potato J. 65: 633-

638.

de Bokx, J. A. and J. P. H. vander Want. 1987. Viruses of potato and seed-potato production. 2nd edition.

Pudoc Wageningen, Netherlands. 259 pp.

FAO. 2007. WWW.FAO.ORG.

Goodwin, P. B., Y. C. Kim and T. Andisarwanto. 1980. Propagation of potato by shoot tip culture. Potato Res.

23: 9-18.

Haque, M. I., M. Aminul Islam, R. H. Sarker and A. S. Islam. 1996. In vitro microtuber formation in potato

(Solanum tuberosum L.). In Plant Tissue Culture (A. S. Islam). Oxford and IBH Publishing Co. Pvt. Ltd.

New Delhi, Calcutta, pp: 221-228.

Modarres Sanavy, S. A. M. and M. Jami Moeini. 2003. Effects of Different Hormone Combinations and

planting beds on growth of single nodes and plantlets resulted from potato meristem culture. Plant Tiss. Cult.

13 (2): 145-150.

MacDonald, D. M. 1983. Heat treatment and meristem culture as a means of freeing potato varieties from

viruses X and S. Potato Res. 16: 263-269.

Mellor, F. C. and R. Stace-Smith. 1987. Virus-free potatoes through meristem culture. In: Biotechnology in

Agriculture and Forestry (Y. P. S. Bajaj). Springer-Verlag, Berlin, pp:30-39.

Merja, D. and A. Stasa. 1997. In vitro regeneration and propagation of potato and its genetic homogeneity

determination by means of protein polymorphism of tuber. ISHS Acta Horticulture, 462: 1 Balken

Symposium On Vegetables and Potatoes. pp: 153.

Nagib, A., M. F. Hossain, M. M. Alam, R. Islam and R. S. Sultana. 2003. Virus free potato tuber seed

production through meristem culture in tropical asia. Asian J. of Plant Sci. 2 (8): 616-622.

Paet, C. N. and A. B. Zamora. 1990. Efficacy of thermotherapy and group culture of isolated potato meristems

for the elimination of single and mixed infection of potato virus Y, potato virus S and potato leafroll virus.

Philippine J. of Crop Sci. 15: 113-118.

Roca, W. M., N. O. Espinoza, M. R. Roca and J. E. Bryan. 1978. A tissue culture method for the rapid

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.4

.3
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

4-
05

-0
3 

] 

                            11 / 13

https://dorl.net/dor/20.1001.1.15625540.1386.9.4.3.5
http://agrobreedjournal.ir/article-1-251-fa.html


٤،١٣٨٦نهمجلد،"مجله"

٣٤٣

propagation of potatoes. American Potato J. 55: 691-701.

Sajid, G. M., A. Quraishi and M. Salim. 1986. Thermotherapy and meristem tip culture of solanum tuberosum

for elimination of potato viruses X, S and Y. Pakistan J. of Bot. 18: 249-253.

Sarker, R. H. and B. M. Mustafa. 2002. Regeneration and agrobacterium-mediated genetic transformation of

tow indigenous potato varieties of Bangladesh. Plant Tiss. Cult. 12: 69-77.

Wang, P. and C. Hu. 1982. In vitro mass tuberization and virus free seed potato production in Taiwan.

American Potato J. 59: 33-37.

Wersuhn, G. and U. Dathe. 1998. Genome selection within cell cultures of potato and tobacco. Plant Cell Tiss.

Org. Cult. 54: 15-20.

White, P. R. 1943. Potentially unlimited growth of excised tomato root tips in a liquid medium. Plant Physiol. 9:

585-600.

Wiersema, S. O. 1985. Physiological development of potato seed tubers. Technical Information Bulletin 20.

International Potato Center. Lima, Peru. pp. 16.

Woolf, J. 1986. Potato in the diet. CIP Publi. pp. 7-9.

Wright, N. S. 1983. Uniformity among virus-free clones of ten potato cultivars. American Potato J. 60: 381–

388.

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.4

.3
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

4-
05

-0
3 

] 

                            12 / 13

https://dorl.net/dor/20.1001.1.15625540.1386.9.4.3.5
http://agrobreedjournal.ir/article-1-251-fa.html


"..."

٣٤٤

Response of four commercial potato cultivars to different combinations of plant
growth regulators in meristem culture and production of virus free plantlets

Roodbar Shojaei, T1., N. A. Sepahvand2, M. Omidi3, A. Mohammadi4

and H. R. Abdi5

ABSTRACT

Roodbar Shojaei, T., N. A. Sepahvand, M. Omidi, A. Mohammadi and H. R. Abdi. 2008. Response of four commercial

potato cultivars to different combination of plant growth regulators in meristem culture and production of virus free plantlets.

Irania Journal of Crop Sciences. 9 (4): 332-344.

Large amount of potato seed in the world is produced by in vitro virus free mini tubers. Therefore, evaluation

of commercial varieties for production of virus free potato minituber is critical. In this study the effects of

different hormones BA and KIN at three levels 0, 0.5 and 1 mgl-1 and GA3 at four levels 0, 2, 2.5 and 3 mgl-1

either alone or in combinations were evaluated in meristem culture of four potato cultivars; Agria, Marfona,

Sante and Burren. Plantlets were sub-cultured into the semi-solid media including four hormones combinations

of MS0 medium, MS medium containing 0.5 mgl-1 BA + 0.5 mgl-1 IBA, 0.5 mgl-1 IBA + 1.5 mgl-1 GA3 and MS

medium containing 0.5 mgl-1 BA + 1.5 mgl-1 IBA + 2 mgl-1 GA3 to achieve the best medium for sub-culture.

Then ELISA test was conducted and virus free plantlets were selected and transferred to the greenhouse. After

90 days, number of minitubers for each cultivar were counted and recorded. The best medium for primary

establishment of meristem for Burren was MS medium containing 2 mgl-1 GA3, for Agria was MS medium

containing 2.5 mgl-1, for Marfona and Sante the best medium was MS containing 0.5 mgl-1 KIN + 3 mgl-1 GA3.

The best media for sub-culture of virus free plantlets for meristem culture for Burren, Agria and Marfona was

semi-solid MS medium containing 1.5 mgl-1 IBA + 0.5 mgl-1 BA + 2 mgl-1 GA3 and for Sante was 0.5 mgl-1 IBA

+ 1.5 mgl-1 GA3. Marfona had the greatest and Agria the least number of minituber.

Keywords: Potato, Hormone, Meristem culture, Virus free plantlet, Sub-culture medium, Minituber.
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