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Abstract

Elimination of two Potato viruses PVX and PVY was reported from the infected tubers of Solanum
tuberosum L. cv. Multa and Petronese by meristem culture and thermotherapy. The tubers were kept
at 35°C for 21 days and excision of meristems was done. Meristem excision was also done from the
sprouts of tubers without thermotherapy. The meristems of sizes 0.1mm-0.4mm diameter were
excised and cultured in Murashige and Skoog media containing 0.25 ppm Gibberellic acid (GA,).
Survival of the meristems was influenced by their size. Higher survival percentage was obtained in
the size of 0.4 mm (93.3% for Multa and 96.7% for Petronrse). The smaller meristems were more
effective than the larger ones to produce virus free potato plantlets. Thermotherapy followed by
meristem culture gave better results than meristem culture alone. PVY was more easily eliminated
than PVX. Detection of viruses was performed by DAS-ELISA method.
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INTRODUCTION

Potato is one of the major food crops. The edible part
of potato is its tuber which is the swollen tip of the
stolon. Tuber of potato is also used for propagation.
Productivity of potato is adversely affected by many
diseases. Among the diseases of potato, virus diseases
are very important. About 30 different viruses have been
found in potato (Salazer, 1989). Six potato viruses
namely PVA, PVM, PVS, PVX, PVY and PLRV are
recorded to be prevalent in Nepal (Ranjit et al., 1994).
The production loss of potato due to virus diseases is
very high in Nepal. The loss in yield of infected potato
depends on the percentage of virus infection and the
type of viruses infecting. The studies have shown the
loss of up to 95% due to virus (Ranjit et. al., 1996)

As the potato is vegetatively propagated and viruses
are distributed throughout the whole plant body
including tuber, it is impossible to obtain virus free
plants from shoot tip culture of virus infected tubers.
Virus load in the plant increases every year in the
successive generations due to mechanical and aphid
transmission. So, it is necessary to use virus-free tubers
as seed. But it is impossible to test each and every tuber
for virus. For this if there is the system of virus free
plant production, it ensures the availability of healthy
seeds, which is the basic requisite for high yield. For
this purpose thermotherapy and meristem culture are
frequently used for virus elimination (Walkey, 1991).

Virus synthesis and virus degradation occur
simultaneously. At high temperature, virus synthesis
stops but degradation continues (Kassanis, 1957).
Although the temperature for virus destruction is very
high (about 90°C), due to failure of virus synthesis and
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occurrance of degradation, a temperature range of 30-
40°C is sufficient to eliminate virus from any part of
plant like potato tuber (Kassanis, 1950). This can be
achieved by exposing potato tubers in such temperatures
for six to twelve weeks.

The viruses are found to be heterogeneously distributed
in the plants. The apical and root meristematic parts
of the plants are reported to be frequently devoid of
viruses or contain very low concentration of them
(White, 1943). However, callus culture is also seldom
used to obtain virus-free plants (Svododova, 1966), but
may result in the plants with chromosomal
abnormalities. So, virus free plants can be produced by
culturing meristems avoiding a callus phase.

MATERIALS AND METHODS

The research works were conducted in the laboratory
of Green Research and Technology (GREAT), Nepal.
The plant materials used in the experiment were the
tubers of Solanum tuberosum L. vars. Multa and
Petronese obtained from Bangladesh.

The tubers were placed in diffused light at room
temperature for two weeks. Then sprouts were
originated from each sprout eye.

Then virus test on the sprouts of these tubers was
performed by double antibody sandwich enzyme-linked
immunosorbent assay (DAS-ELISA) method according
to Clark and Adam, 1977. Three potato viruses namely
PVX, PVY and PLRY were tested. The tubers, which
were virus positive were used for the experiment.

Meristems from the sprouts were excised after surface
sterilization in 1% sodium hypochlorite solution for
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Table 1. Virus indexing of potato by DAS-ELISA at an absorbance of 405 nm.

Number of samples/ infected by

No. of Both PVX

Variety samples s BVY and PVY FLRY Total
tested Vi Mo S T Mi Mo T Mi Mo S Mi Mo S T

Multa 6 4 0 0 4 12 0 3 4 0 0 0 0 0 0 13

Petronese 16 0 0O 0 O 8 0

Note: Mi: Mild, Mo: Moderate, S: Severe, T: Total

10-15 minutes followed with rinsing by sterile distilled
water on sterile condition. Meristems of size ranging
from 0.1lmm to 0.4mm were excised and cultured in
liquid MS media supplemented with 25 ppm GA, and
2ppm calcium pantothenate. The meristem of size less
than 0.2mm had one leaf primordium. Meristems of
size more than 0.2mm were with one or two leaf
primordia.

Then the tubers were incubated at 35°C for 21 days.
After this, the sprouts were again originated and
excision of meristems were done.

The meristems were cultured on the filter paper bridge
placed in liquid media at 24 £ 1°C and photoperiod of
16 hours in 2000 to 3000 lux light.

When the meristems were green and became 2-3 mm
long, they were transferred to solid media with 0.25ppm
GA,, 0.7% Agar and 2ppm calcium pantothenate under
the same condition as above.

These meristems were grown into small plantlets for a
few weeks. When the plantlets were with 5-10 nodes,
these were multiplied by performing nodal cutting and
after that virus test for the plantlets was performed to
find out the number of virus free plantiets and
proportion of virus elimination on different conditions
according 1o size of meristem, variety of potato, type
of virus and method of treatment.

RESULTS AND DISCUSSION

Out of sixteen samples each of Multa and Petronese
tested, none of the samples were found to be infected
with PLRV. PVY was found in both the varieties. PVX
was found only in Multa. (Table 1). The degree of
infection of the viruses was also different in different
samples. Although there was no hard and fast rule about
the type and degree of infection of virus in potato, the
presence of particular virus may be affected by potato
cultivar and climatic condition (Bhattarai, 2001)

During the experiment, meristems of different sizes
were excised ranging from < 0.Imm to 0.4mm. It was
observed that, as the size of meristem increased the
survival rate also increased. (Fig. 1). The time taken
by the meristems to be ready for subculture decreased
with increase in size. (Table 2).

Survival of meristems as a function of size excised and
cultured (Fig 1) indicates that both varieties have a
linear relationship. As the size increases, so does the
survival. The survival percentage of Petronese was
consistently better than that of Multa in each size
category.

Similarly, Petronese has faster growth of meristem in
each size category than Multa. These results were
analogous with the results of Shakya et al., 1993 and
Bhattarai, 2001.

Table 2. Relation between size of meristem and time to be ready for subculture.

Var Size Time taken to be ready for subculture
Multa <0.lmm More than 10 weeks
0.2mm 7-9 weeks
0.3mm 5-8 weeks
0.4mm 3-6 weeks
Petronese <0.lmm More than 6 weeks
0.2mm 4-6 weeks
0.3mm 3-5 weeks
0.4mm 2-4 weeks
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Fig 1. Survival of potato meristems according to size

In both varieties, the meristems with smaller size were
found more effective for virus elimination (Fig.2). The
meristems of size 0.1mm gave result of 100% virus
elimination. The meristem of size 0.4mm gave 50%
virus elimination in Multa and 66.6% virus elimination
rate in Petronese. In Multa, the meristems of size
0.2mm and 0.3mm also gave 100% result of virus
elimination but in Petronese, 0.2mm was same as in
Multa whereas 0.3mm sized meristems gave only
66.6% virus elimination. Since Petronese has more
virus elimination in the largest sized meristem category
than Multa, it can be assumed that it is easier to
eliminate virus from Petronese than from Multa.
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Fig. 2: Virus elimination from meristem culture of potato
without thermotherapy

Shakya (1993) also reported analogous results that none
of the plantlets obtained from the meristems of length
more then 0.5mm were virus free. The pronounced
effect of meristem size in virus elimination according
to Mellor and Stace Smith (1977) was that virus
elimination was caused by the metabolic injury during
meristem excision, which depletes the enzyme required
for virus multiplication. The smaller the meristem
excised, greater will be the disorganization.

In this study, elimination of two potato viruses PVX
and PVY was reported. Both of the viruses showed the
decreasing trend of being eliminated as the size of
meristem increased. In the plantlets developed from
the meristems of length less than 0.2mm, both the
viruses were observed to be eliminated by 100% but

that from size 0.3mm PVX was partially eliminated
(50%) and PVY was completely eliminated. Similarly,
in the plantlets developed from meristems of size
0.4mm, no plantlets were PVX free but only 50%
plantlets were contaminated by PVY (Fig 3). This result
also is similar to that of Faccioli and Rubies Antonell
(1982).
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Fig. 3: % of virus elimination in potato according to type of
virus
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Better results were obtained from the plants which were
obtained from meristem culture after thermotherapy.
All the plantlets tested below the size 0.3mm of both
varieties were virus free but the plants from 0.4mm
sized meristem in Multa were 95% virus free whereas
all the Petronese plantlets were virus free in this
condition also. (Fig 4).

Quak (1972) had reported no change in the percentage
of virus free plants when the time of heat treatment
was increased from 30 days to 60 days but the viability
of plants were decreased. In this study also, 21 days of
heat treatment has produced good percentage of virus
free plants and the survibility is also normal. So, 35°C
heat treatment for 21 day can be considered as an
optimum condition of thermotherapy for production of
virus free potato.
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Fig. 4: Virus elimination from Meristem culture after
Theromotherapy
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