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Figure 1. Micropropagated potato plants: a) Acclimatization stage b) Plants in the field.
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Table 1. Analysis of variance for the effect of gelling agent on the shoot length and root length per potato plantlet.

) azalS s ady; Jsb SSLe walS e s by Jsb
25 sl Syl as s
P el SO 4y
2 Sl 2 Sl
S.O.V. DF (i) (il
Mean of root length per plantlet (cm)  Shoot length per plantlet (cm)
(gelling agent) J5 |sls 1 6.60%* 7.42%
(cultivar) .3, 2 0.04™ 0.14™
5, JJ P2
. r _JA 0.01™ 0.32"
(cultivar x gelling agent)
(error) U= 54 0.18 0.25

J‘}L;J.AJ:& EREY- B \ JLQJO-‘ CE—.—/ BL] JBL;.""‘ g/.;j ns B
" and ** non-significant and significant at 0.01 probability level, respectively.

gty 4alS A 53wy b s Wl g sb Dl gl 5 Jale i 53 il aslhe Y Jsur
Table 2. Mean comparison of two gelling agent levels on shoot length and root length per potato plantlet.

s (o ol azmalS o 3wy Jsb 0L Crolo) azalS a0 Bl sk
Treatment Mean of root length per plantlet (cm) Shoot length per plantlet (cm)
LT ,8T
6.06 a 516 a
(Agar Agar)
(Phytagel) Jt. 5.31b 45b

Kl gl pae sl s 3 0 Jle] CE—.—/J) Sobel Bl 51550 lie By = O S 5 &S Juaiu
Means followed by the same letter(s) are not significantly different at 0.05 level of probability.

585 3 oS o3l ady; sl Slio 555 (J5 Jole F1 s 8l dls Ky S (5L O a5T s Y s
(s 4zl 500 £ ol

Table 3. Results of chi-square statistics of Kruskal-Wallis nonparametric test for investigating the effect of gelling
agent on the number of roots, leaf size, leaf number and number of nodes per potato plantlet.

ﬁjsajfsl.bu” ﬁ_));fﬂ)‘.bﬁ ﬁx_fﬂa_}‘.m A > adyy sliw
Number of nodes ~ Number of leaves Leaf size per Number of roots
per plantlet per plantlet plantlet per plantlet
(Chi-Square) Sl 5l oLl 42.41% 4,54 36.34*" 34.85*
(DF) a3l a5 5 5 5 5

Aoy ) Jlees! CEM 3 Jb;f.""‘
*x Sjgnificant at 0.01 probability level
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Table 4. Pair mean comparison of the treatments using Mann-Whitney nonparametric test for the effect of gelling
agent on the number of roots, leaf size and number of nodes per potato plantlet

xalS A 30 8 sl

Number of nodes per
plantlet

A > adyy sliw
ealS a8 el inalS

Leaf size per plantlet  Number of roots per

plantlet

Sl Sl Sl (Sl Sl

slesd o sl o uj) uj';‘ uj) uj';‘ uj)
(Treatment) (Cultivar) (Grand Mean) Grand ) Mean ) Grand ) Mean )
mean (Rank (mean (Rank (mean (Rank

(Agar Agar) ;81,57 (Agria) L 31 44 40.4 1.3a 26.5 46a 42.9

(Marfona) U 4L 4.6 de 41.9 14 a 29.1 4.7a 43.5

(Savalan) oYisle 44¢e 39.9 1.3a 25.5 4.7a 41.2

(Phytagel) Jjl3 (Agria) L S 3.7abc 26.4 l4a 29.5 2.6b 14.0

(Marfona) G 5L 29a 11.9 15a 32.3 3.0b 19.8

(Savalan) oV sl 3.7abc 24.4 17a 38.1 3.1b 20.2

Kl gl pae sl s 3 0 Jlex] CE—.—/J) Sobel Bl 51550 lie By > O S 5 &S Juaiu
Means followed by the same letter(s) are not significantly different at 0.05 level of probability
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Table 5. Analysis of variance for the effect of carbohydrate source on the shoot length, root length and minituber
weight per potato plantlet

Sy eken, 0is olke a s ety Jsb 0 Ske e s Wil 5 sk

et s bl sy (¢5) oS (o L) azal (e le) azalS
S.OV. DF Mean of minituber Mean of root length  Shoot length per
weight per plant (g) per plantlet (cm) plantlet (cm)
(carbohydrate sources)
(cultivar) .3, 2 12553.10™ 0.87" 0.20™
pEo XS Sl
. 13451.20™ 0.53™ 0.19™
(cultivar x carbohydrate sources)

(error) U 81 13451.9 0.27 0.24

Dl gra e 5 do s ) ez CE.N 03,3 gme oS S NS g sk
" and ** non-significant and significant at 0.01 probability level, respectively.

oS 53 kb D) g ades Jsb ilag dob Sl o) (1S Shdr we S s 6l Boles il aeglie T J g

(S e
Table 6. Mean comparison for the effect of carbohydrate source on the shoot length, root length and minituber weight
per potato plant.

oS 8 53 edi sy O35 (SOl alS a s ady, Ik Sile wmalS a s ale b
ol (5 (o) (o l)
Treatment Mean of minituber weight Mean of root length per Shoot length per plantlet
per plant (g) plantlet (cm) (cm)
Jals
10.54 a 416 ¢ 5.06 b
(Control)
s
9.98a 6.61a 7.07a
(Treatment 2)
T s
9.73a 49b 491b
(Treatment 3)

(AT S 5 Slepsd S35 4T 5 Y sla b
Treatments 2 and 3: grade sucrose, and brown sugar, respectively.
Kl gl pae sl s 3 0 Jlex] CE»—/J) bl Bl 51 als pline Gy G pte S s &S Juaiu
Means followed by the same letter(s) are not significantly different at 0.05 level of probability.
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Table 7. Results of chi-square statistics of Kruskal-Wallis nonparametric test for the effect of carbohydrate source on
the number of roots, leaf size, number of nodes and number of minituber per potato.

A el sl

ﬁjsajfsl.bu”

c )3 Al | xS
A3 S el S 3

aalS . aalS
number of minitubers number of nodes leaf size per plantle number of roots per
per plantlet per plantlet plantlet
PR SE bl 70.31% 50.42°* 38.99 3.42%
Chi-Square
51
S 42 8 8 8
DF

Dl gmae e 5 A3 ) Jle| Clz.d 03,13 pae oS S NS g sk

" and ** non-significant and significant at 0.01 probability level, respectively.
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Table 8. Pair mean comparison of the treatments using Mann-Whitney nonparametric test for investigating the effect
of carbohydrate source on the leaf size, number of nodes per plantlet and number of minitubers per potato plant

oS a5 edb g sl xalS A 30 8 sl A3 S sl
Number of minitubers ~ Number of nodes per aalS
per plant plantlet

Leaf size per plantlet

S oS oSk oSk oSk Sk

oles . ol 45, ol 45, ol 45,
(Cultivar) o
(Treatment) Grand ) Mean ) Grand ) Mean ) Grand ) Mean )
(mean (Rank (mean (Rank (mean (Rank
Lals jles . _
(Agria) L 31 39c 12.9 46b 35.3 1.3b 315
(Control)
(Marfona) G 4 L 11.8a 73.3 46b 34.3 1.4b 35.3
(Savalan) oYl 8.8b 48.9 44a 30.7 1.3b 31.8
Yol . _
(Agria) | 3 51c 21.2 6.4a 71.8 2.2a 66.5
(Treatment 2)
(Marfona) U 4 L 11.7a 71.6 6.6b 75.1 25a 66.3
(Savalan) oYL 9.2b 52.2 6.2b 68.4 26a 69.5
¥ oles . _
(Agria) L 3! 43¢ 15.3 44a 30.7 16b 40.1
(Treatment 3)
(Marfona) U 4 L 116a 721 45a 33.2 1.4b 35.2
(Savalan)oYi st 8.1b 42.6 44b 29.4 1.3b 31.8

(AL Sl 5 Glosgd SE e T Y slales
Treatments 2 and 3: grade sucrose, and brown sugar, respectively.
Kl (gl pae sl s 3 0 Jle] CE—.—/J) é)l.ﬂ Bl 51l plie Gy > Ot S 5 &S Juaiu
Means followed by the same letter (s) are not significantly different at 0.05 level of probability.
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Table 9. Analysis of variance for investigating the effect of culture container on the shoot length, root length and
mean of minituber weight per potato plantlet.

s 53 ede s O35 ol 55 aday dsb Kl A adles dsb
e olst (¢5) oS (o L) azmalS (el azalsS
S.O.V. DE Mean of minituber Mean of root length Shoot length per
weight per plant (g) per plantlet (cm) plantlet (cm)
(culture container) s L ¢ 5 3 16.81% 28.34%* 732.90*
(cultivar) .3, 2 368.10** 0.62" 136.20™
xSk gy
. ~ & . 2.21™ 0.53™ 127.19™
(cultivar x culture container)
(error) Ua> 108 1.9 0.34 93.23

g e 5 Aoy | dleil e 53 ls pns NN PRL T
" and ** non-significant and significant at 0.01 probability level, respectively.

sal s s elul g dals e o e b ldie opzig (Vv Jads) ulad cpl
L g oS a3 ede s, O35 ot (V) Jsix) 0 b amalS s aty; Jsb oSSl 5 Wlas
ozt Ughslo 035 Lo g Sl o 1S 5 L ST 03, 25 (o n b i 3l xS Gy b) £ L

el B okS A s ek ns O3 ke Cde 34
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Table 10. Mean comparison of culture containers for shoot length, root length per plantlet and minituber weight per
potato plant

A3 ke 035 Sl amalS a s ety Jsb (Sl exalS a il b

lasles () S (e gl (el)
Treatments Mean of minituber Mean of root length per Shoot length per plantlet
weight per plant (g) plantlet (cm) (cm)
(Treatment 1) \ Les 1154 a 4.16 d 6.06 b
(Treatment 2) ¥ LS 9.98¢c 8.31c 10.16 b
(Treatment 3) ¥ ;Lo 9.73b 9.91b 11.91b
(Treatment 4) ¢ LS 9.6bc 11.77a 17.96 a

Gb oy e ke 100xQ0 sl b (gladnd G b e oo Vol slal b glaind G b ‘J‘:J_LAJJAJ)J o pa it YYD lales
ke A0 A Ve bl b s b e 3l S

Treatments 1, 2, 3 and 4: test tube. glass bottle (110 x 60 mm), glass bottle (150 x 95 mm), polypropylene container
(90 x 90 x110 mm), respectively.
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Means followed by the same letter(s) are not significantly different at 0.05 level of probability.
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Table 11. Mean comparison of the treatments for cultivars Agria, Marfona and Savalan in investigating the effect of

the culture container on potato micropropagation.

oS 8 53 edi sy 035 SOke amalS s 5wty Jsb Sl

o 5

Cultivar Mean of minituber weight

(e 5l)
Mean of root length per

ealS e o Sl b

(e 5l)
Shoot length per plantlet (cm)

per plant (g) plantlet (cm)
(Agria) | 3 13.53a 8.92a 10.3a
(Marfona) U ;L 7.46¢C 8.45a 13.66 a
(Savalan) oV 5L 10.31b 8.41a 10.7 a
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Means followed by the same letter(s) are not significantly different at 0.05 level of probability
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Table 12. Results of chi-square statistics of Kruskal-Wallis nonparametric test for investigating the effect of culture
container on the number of roots, leaf size, number of nodes and number of minituber per potato plant.

A el sl

number of minitubers number of nodes

ﬁjsajfsl.bu”

~ L (W%}
A3 S el S 3

palS o

leaf size per plantle number of roots per

per plantlet per plantlet plantlet
Al SE el 103.31° 77.42° 97.99% 60.42°*
Chi-Square
51
S 11 11 11
DF

g e 5 Ao 3 | dleil e 53 ls sms MR PRL T

" and ** non-significant and significant at 0.01 probability level, respectively.
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Table 13. Pair mean comparison of the treatments using Mann-Whitney nonparametric test for investigating the effect
of culture container on the number of roots, leaf size, number of nodes per plantlet and humber of minitubers per
potato plant.

A0S sl A S el A > aly ) sl
oS a3 edé sl _ _ _
- axalS axalS axalS
Number of minitubers T T T
per plant Number of nodes Leaf sizeper Number of roots
per plantlet plantlet per plantlet
oS oSl oSNk Sk ok Sk oSNk Sk
bl = e ais e ais e ais e ais
(Treatments) (Cultivar)  Grand ) Mean ) Grand ) Mean ) Grand ) Mean ) Grand ) Mean )
(mean (Rank (mean (Rank (mean (Rank (mean (Rank
Voles LS
) 9.3°¢ 17.2 13° 15.2 14° 15.3 46° 18.6
(Treatment 1) (Agria)
Loyl
3.12°% 105.6 14°¢ 16.1 1.34 16.7 47° 22.4
(Marfona)
oVisles
8.7°¢ 67.2 13° 15.2 14° 15.3 47° 22.5
(Savalan)
Yok LS
) 45°¢ 23.7 26® 71.4 31° 51.5 6.7° 68.4
(Treatment 2) (Agria)
Loyl
12.0° 102.1 25° 89.3 32°¢ 54.3 73%® 80.4
(Marfona)
oVisles
8.1 58.1 25%® 83.7 31° 49.1 6.1% 66.5
(Savalan)
Yol W
) 44°¢ 23.3 33%® 71.9 37° 72.5 69%® 76.7
(Treatment 3) (Agria)
Loyl
11.8° 101.4 28% 83.5 38° 76.2 68% 72.7
(Marfona)
oVisles
89° 67.8 32%® 73.6 41° 81.6 6.4° 62.9
(Savalan)
¢ by LS
) 43¢ 21.4 28% 70.1 47° 97.3 66%® 67.7
(Treatment 4) (Agria)
RN
101° 86.9 24° 61.6 47° 97.9 69% 74.8
(Marfona)
oVisles
73¢ 51.2 25%® 73.7 47° 97.8 76° 94.4
(Savalan)
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Means followed by the same letter(s) are not significantly different at 0.05 level of probability.
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Figure 2. In vitro potato plantles, three weeks after culture in :a) Test tube and b) Glass Bottle (110 x 60 mm)
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Figure 3. In vitro potato plantlets, three weeks after culture in: a) Glass Bottle (150 x 95 mm) and b) Polypropylene

container (90 x 90 x110 mm).
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