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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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1- Murashige and Skoog

2- Benzyl-Amino Purine

3- Gibberlic Acid

4- Naphthalene Acetic Acid

5- Furfuryl Amino Purine
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7- Butyric Acid
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Tablel. Analysis of variance for stem length in potato cultivars in meristem culture

3137 4y Sl Jlaz=!
S.0.V. df MS F Probability
Burren I
Treatment s 23 161.758 3856 <.0001"™
Error 216 4.195
Agria L1
Treatment s 23 262.365 119.79 <.0001"™
Error 216 2.190
Marfona Ll
Treatment s 23 250.738 7748 <.0001"™
Error 216 3236
Sante
Treatment s 23 434,867 9820 <.0001"™
Error 216 4428

** Significant at the 1% probability level.
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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

25 e 51 6L J

meristem culture stage.

Alslssedssly

Means of stem length (mm) (

) Sl d b 8o

Treatment Sl Burren &, Agrial g1 Marfona G gL Sante
MSO0 320 fg 5.80 ij 3.40 Imno 3.70j
0.5 KIN 1.80 g 2.00 Im 5.60 jkl 3.00j

1 KIN 1.80 g 3.50 kl 2.70 no 2.00j
0.5 BA 200 g 1.90 Im 3.10 mno 2.00j
0.5 BA+0.5KIN 330 fg 2.70 Im 1.50 0 3.205
0.5BA + 1 KIN 1.80 g 2.00 Im 5.10 jklm 2.305

1 BA 130 g 1.90 Im 240 no 2.40j

1 BA+0.5KIN 210 g 1.50 m 1.80 0 2.90j

1 BA+1KIN 190 g 2.60 Im 3.00 mno 2.40j

2 GA3 14.80 a 7.50 fghi 6.10 ijk 17.10 bed
2 GA3+0.5BA 1140b 7.80 fghi 10.00 fg 1590 cde
2 GA3 + 1 KIN 10.30 be 570 ij 10.20 ef 11.40 gh
2.5 GA3 9.40 bed 22.80 a 13.50 bed 14.30 ef
2.5 GA3 + 0.5 BA 8.10 cde 8.20 efg 11.40 def 1410 ef
2.5GA3 +1BA 7.20 de 340 klm 9.10 fgh 7.70 1

3 GA3 11.00 b 15.60 b 12.40 cde 15.10 de
3 GA3+0.5BA 6.70 ¢ 8.90 def 7.90 ghi 14.60 def
3GA3+1BA 340 fg 6.10 hij 1560b 430j

2 GA3 + 0.5 KIN 10.70 be 9.20 def 11.30 def 19.60 ab
2 GA3 + 1 KIN 340 fg 5.00 jk 7.20 hij 18.30 be
2.5 GA3 + 0.5 KIN 7.10 de 1030d 10.50 ef 13.60 efg
2.5 GA3 + 1 KIN 10.10 be 10.00 de 13.80 be 1040 h

3 GA3 + 0.5 KIN 9.60 bed 13.80 ¢ 2040 a 2130a

3 GA3 + 1 KIN 5.80 ef 6.90 ghi 4.20 klmn 12.10 fgh
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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.

R IRE Sl a5 Jlazt elans

S.0.V DF MS F Probability level
Stem length &l J b
Treatments (T) Sl 3 4363.506 46.51 <.0001**
Cultivar (C) ey 3 2786.489 29.70 <.0001%**
Tt x Cr w5 ¥ s 9 683.711 7.29 <.0001%**
Error 144 93.813
Number of single node & & oSG slux
Treatments (T) Sl 3 8.922 11.84 <.0001**
Cultivar (C) ey 3 10322 13.70 <.0001%**
Tt x Cr w5 ¥ s 9 8.856 11.75 <.0001%**
Error 144 0.753
Number of roots 4t sldas

Treatments (T) Sl 3 53.133 85.58 <.0001**
Cultivar (C) ey 3 23716 38.20 <.0001%**
TxC w5 ¥ s 9 21.961 3537 <.0001%**
Error 144 0.620

** Significant at the 1% probability level.
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Table 4. Mean comparison for stem iength and number of nodes and roots in commercial potato cultivars in
different hormonal treatments in semi-solid medium.

Sl ayles Treatment ;L. ( Yol J4b o 5 355 sl Aty sl
Number of treatment Stem length (mm)  Single node number  Roots number

Burren 4,4

1 MSO0 50a.38 60 a4 60 a.l

2 0.5BA +0.5IBA 50b.18 30cl 40b.0

3 0.5IBA +1.5 GA3 50 a.46 60b.3 00b.0

4 1.5IBA+0.5 BA+2 GA3 00 a.41 70 ab.3 00b.0
Agria L 21

1 MSO0 50b31 00a3 60 c.0

2 0.5BA +0.5IBA 50b.36 50a3 00 c.0

3 0.5IBA +1.5 GA3 50 a.50 50a3 40b.3

4 1.5IBA+0.5 BA+2 GA3 60 a.53 00 a4 40 a.5

Marfona gl

1 MSO0 50b42 30 a4 40b.1

2 0.5 BA+0.5IBA 00 c.27 80b2 00 c.0

3 0.5IBA + 1.5 GA3 80 ab.51 80 a4 60 ab.2

4 1.5IBA + 0.5 BA +2 GA3 00 a.58 70 a4 90 a2
Sante

1 MSO0 00 b49 50b2 00b.1

2 0.5 BA+0.5IBA 00b38 70 a3 00 c.0

3 0.5IBA + 1.5 GA3 20 a.70 90 a3 20 a4

4 1.5IBA + 0.5 BA +2 GA3 00b5l1 90 a3 30b.1
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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.
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Fig. 3. Virus free primary callus of Agria cultivar at subculture stage
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Fig.4. Final growth stage of Sante virus free plantlet in subculture medium
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Fig.6. Minituber obtained from Sante cultivar
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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

Roodbar Shojaei, Tl., N. A. Sepahvandz, M. Omidi3, A. Mohammadi*
and H. R. Abdi’

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"' BA + 0.5 mgl™ IBA, 0.5 mgl"' IBA + 1.5 mgl”" GA3 and MS
medium containing 0.5 mgl" BA + 1.5 mgl" IBA + 2 mgl" 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” GA3, for Agria was MS medium
containing 2.5 mgl”, for Marfona and Sante the best medium was MS containing 0.5 mgl™ KIN + 3 mgl”" 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™ IBA + 0.5 mgl”" BA + 2 mgl" GA3 and for Sante was 0.5 mgl”' IBA

+ 1.5 mgl" 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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