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Abstract: Potato (Solanum tuberosum L.) is one of the major vegetable crops that are grown world –wide
because of its economical importance. The main purpose of this study was to investigate the production of
virus free plantlets from meristem culture in two cultivars of potato. The specific objectives was to study
genotype (2 commercial cultivars of S. tuberosum, Marophona and Agria), substrate combination including 3
planting bed soil/sand/perlite (1:1:1), turb/perlite (1:1) and turb/rice hull/perlite (1:1:1), pot size with 19 cm (large)
and 13 cm (small) diameters and their interactions on number and total weight of minitubers. A single excised
meristem tip was carefully placed on the filter paper bridge of the culture tubes containing MS liquid and then
semisolid medium. The virus-free plantlets were transferred to pots with above mentioned substrates and pots.
Statistical analysis revealed that there are significant differences between potato cultivars, substrates, pots size
and substrate × pot size interaction effects (p<0.01). However, there was no significant difference between other
interaction  effects  on  number  and  total  weight of minituber. The Marophona cv. with 9 minituber/pot and
65 gr/plant averages was better than from Agria cv. with 7 minituber/pot and 57 gr/plant averages  for  number
and total weight of minituber,respectively. Turb/perlite in large pots has the highest value for total weight
(95gr/plant) and number of minituber (15minituber/plant). Furthermore the finding of this study indicated a
positive relationship (r = +0.99) between number of minituber and total weight of minituber (per plant).
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INTRODUCTION propagation allows viruses to be transmitted to the new

The potato (Solanum tuberosum L.) is the fourth reduce yields [4-6]. During 1980s, with an advance in plant
ranked  world  crop  which  has  a  production  of  nearly biotechnology new methods in plant pathology have
325 million tons annually. It is the most widely cultivated been developed [6]. For example, micro-propagation of
food crop after wheat, rice and maize. Therefore, it is potatoes in laboratories has shown to eliminate virus
considered as the most important dicotyledonous and diseases thus ensuring a virus-free material resulting in
tuber crop [1]. Moreover, potato is an important vegetable increased yields. New techniques such as meristem
and a good source of antioxidants [2]. Potato production culture by in vitro has been introduced in order to
is being seriously hampered due to certain viruses, develop virus-free varieties (Fig. 1) [7]. The main
fungus and bacterial diseases. The total loss caused by advantage  of  producing minitubers from in vitro
diseases is estimated between 30 - 100 % during plantlets  is that it allows a faster multiplication rate in
cultivation and in a period of 2 - 6 months of storage [3]. seed programs and reduces the number of field
In terms of demand for potatoes, many countries lack an generations  needed  [5].  Moreover,  transferring  of
adequate supply of healthy potatoes, a staple crop virus-free plantlets from in vitro to in vivo and pot
capable of feeding many people [1]. conditions are a critical period [7].

Potatoes are normally propagated by planting the In  previous  reports the effects of plantlet density
buds, or “eyes,” present on the tubers. This method of and  soil  mixture  and  on number, size and total weight of

crop  each  year, resulting in diseases which in turn
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Fig. 1: Schematic representation of meristem culture of plants via tissue culture. Shoot tip meristems (the microscopic
growing tips of shoots) can be dissected and grown in tissue culture to produce small plants that can then be
transferred to soil and eventually to the field. This method is used extensively to propagate potatoes,
strawberries, garlic and many ornamental plants. In addition to multiplying the original plant, this method often
is effective in eliminating viruses [7].

minituber  have  been  reported  by  several  researchers growth  regulator (KIN+GA ) in which after four weeks the
[8-10]. This study takes a further step to analyze the effect plantlets reached the highest of 9-10 cm. The plants were
of genotype, substrate combination and pot size on removed from the test tube over a sterile tile using a pair
minituber yield in potatoes. of forceps and transferred to in vivo conditions with

MATERIALS AND METHODS experimental design was factorial on basis of completely

The potato tubers were cultured for supplying of replications. The factors were potato genotype (2
meristem explants in a greenhouse under 16/8 hrs dark/ commercial cultivars of S. tuberosum, Marophona and
light  cycle at 20° C, 80% relative humidity  and intensity Agria), substrate combination including 3 planting bed
60-80 µ EmG  sG . Shoot tips of potato cultivars were soil/sand/perlite (SSP) (1:1:1), turb/perlite (TP) (1:1) and2 1

collected from 20-25 days old greenhouse grown plants turb/rice hull/perlite (TRP) (1:1:1) and pot size with 19 cm
and  washed thoroughly under running tap water and (large) and 13 cm (small) diameters.
then treated with 1.0% savlon and 1-2 drops of tween-80 The plants of a potato being initiated for tissue
for about 20 minutes. This was followed by successive culture  were tested in an accredited laboratory for
three washing with  distilled water to make the material freedom  from  the  following:  PVA,  PVS, PVM, PVY,
free from  savlon.  Surface sterilization was carried out PVX, PLRV and PALCV. Tests were carried on a minimum
with 0.1% HgCl  for 2 minutes followed by gentle shaking. of  ten plantlets of each cultivar selected at random.2

Furthermore, the sterilized shoot tips were immediately ELISA method was used for virus testing.
washed  several   times  with  sterile  distilled water in Analyses of variance (ANOVA) were carried out in
order to  remove  all  traces of HgCl . After sterilization, order to determine the effect of above mentioned2

the explants were laid on the sterile like using sterile treatments and the Duncan’s multiple range tests was
forceps. Shoot tips were kept in one hand under used to compare the mean performance. 
stereomicroscope with a pair of forceps while the
immature leaves and primordial leaves were snapped with RESULTS AND DISCUSSION
slight pressure from the needle. Then the exposed
meristem tips that appeared as a shiny dome were gently Meristems of potato cultivars were collected from
isolated with a sharp blade. A single excised meristem tip greenhouse grown plants after surface sterilization and it
was carefully placed on the filter paper bridge of the was transferred to tube tests and regenerated. The effects
culture tubes containing MS [11] liquid medium with the of different treatments on minituber yield of potato are
growth regulator of KIN and GA . The culture tubes were presented in Table 1. Statistical analysis of data showed3

placed in the growth chamber under  16/8   hrs  dark/ that there are significant differences between potato
light   cycle   at   20±2°C.    After 20-25 days the culture genotypes, substrates, pot size and substrate × pot size
tube were transferred to MS semisolid medium with the interaction   effects  (p<0.01).  However,   there  were  no

3

suitable acclimatization using an experimental design. The

randomized design (CRD) with three factors and five
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Table 1: The mean squares analysis of different treatment effects for number

and total weight of minituber in potato

Source of No. of minituber total weight of

variation Df (per pot) minituber (per pot)

Cultivar (A) 1 16.6 678.80** **

Substrate (B) 2 15.3 621.3** **

Pot size (C) 1 18.7 795.8** **

AB 2 1.6 125.6ns ns

AC 1 1.2 122.5ns ns

BC 2 14.8 735.9** **

ABC 2 1.6 107.8ns ns

Error 48 0.78 60.6

CV% 11.0 13.9

Table 2: Mean performance of potato genotypes for number and total weight

of minituber

No. of minituber total weight of

genotypes (per plant) minituber (per plant)

Marophona 9±0.03 65±0.26 a  a

Agria 7±0.02 57±0.23 b  b

Table 3: Mean performance of substrate combination and pot size interaction

for number and total weight of potato minituber. Substrate

combination including 3 planting bed soil/sand/perlite (SSP)

(1:1:1), turb/perlite (TP) (1:1) and turb/rice hull/perlite (TRP)

(1:1:1) and pot size with 19 cm (L) and 13 cm (S) diameters

interaction No. of minituber total weight of

effects (per plant) minituber (per plant)

TP × L 15.0±0.07 95±0.65 a  a

TP × S 9.0±0.06 68±0.55 c  c

TRP × L 12.0±0.08 84±0.66 b  b

TRP × S 9.0±0.02 66±0.65 c  c

SSP × L 2.0±0.04 16±0.68 d  d

SSP × S 1.0±0.07 9±0.65 e  e

observed significant difference between other interaction
effects on number and total weight of minituber. This
result is in agreement with those obtained by Ahmed Ali
et al. [12].

When the interaction effects are significant, we are
not permitted to carry out mean comparison of main
effects [13]. Therefore, mean comparison was conducted
for main effect of genotype and substrate × pot size
interaction effects.

The mean of number and  total  weight  of minituber
for potatoes genotypes are presented in Table 2. The
genotype Marophona had the highest frequency for
number (9 minituber/plant) and total weight (65 g /plant)
of minituber per plant whereas the genotypes Agria had
lower  performance  (7  minitubers/plant  and  57  gr/plant

respectively above). This result is not consistent with
findings of Rashidi [14].

The means of number and total weight of minituber
for substrate combination and pot size interaction effects
are presented in Table 3.

As  shown  in  Table  3,  turb/perlite  in  large  pots
(TP  ×  L)   has   the   highest   value   for   total   weight
(95 g./plant) and number of minituber (15 minituber/plant).
This result is in agreement with the finding of Silva et al.
[15], but in disagreement with findings of Rashidi [14].
The substrates with soil combination are not suggested
for  minituber  production because our results showed
that they have the lowest value for number of minituber
(per plant) and total weight of minituber (per plant). The
interesting point in Table 2 is the interaction effect for
number of minituber (per plant) and total weight of
minituber (per plant). The results also indicated a
significant positive correlation between number of
minituber  (per  plant)  and  total  weight   of  minituber
(per plant) (p<0.1) (r=0.99).
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