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Potato shoots taken from sprouled tubers were cut into piecies
and propagated fr vitre on modified MS mediom.  The multiplica-
tion rate of propagation was X 9 per month. Morphology of the
plantlets incubated in longer day length (16, 24 h) was desirable for
in vitro propagation, Cultures incubated over three months in
shorter day length (8 h) showed loss of apical dominance and pro-
duoced erect scaly leaves but supported the growth to continue by
branching, However cultures incubated at longer day length indi-
cated reduced growth and produced mini aerial tubers on stolons
developed in leaf axis.

INTRODUCTION

Potato being susceptible to a number of viral, bacterial and fungal
pathogens suffers heavy losses fram thess organisms. To reap the benefits from
the potential of 2 variety continzous production ofdiszase fres seed potato s,
therefore, essential. Starting from a single tuber nearly 800-900 plants are
produced over Ist three years by conventional vegetative propagation methods
using virus tested stem cuttings {Hussey and Stacey, 1981), Tissue Culture
being a technigue of great potential provides quick means of vegetative propa-
gation and when applied to potato it produces not only many thosand plants in
single year but also is oriented with the mechanism of built-in dissase protection.
The health status of in vitre propagated material will not detetiorate as long as it
remains in culture vessels, Under Punjab conditions the period for seed pro-
duction is very short and virus vectors are very active (Mirza, et of., 1982) during
crop season.  With e vitro propagation, the cost of retesting to ensure disease
freedom during conventional propapgation period is also saved. Rapid propa-
gaticn also offers the bulking up of a newely selected penotype under disease
free conditions for commerecial use.

A number of asexual reproductive phenomena could be sxploited by
in ¥itra technique for rapid propagation of heterozygous crops (Hussy, 1978),



These fall under two main categories I. 2. (i) The enhanced production of axiila-
ty meristems gnd (ii) The regencration of adventitions mesistoms in the form of
shoot apices or embroye either directly on plant tissue or via callus, cell
suspention or protoplast enlture.

Potate, under appropriste conditions, shows considerable activity of
producing adventitious shoots both directly from organ tissue as well as from
callus (Wang and Huang, 1975; Roest and Bokelmann, 1978). Coventional
methods of propagating potato via stem cutting and tubers depend on the pro-
duction of axillary shoots which can alse be multiplied ia witre. To ensure
maximum genetic yniformity of the material produced by Tissue Culture, for-
mation of adventitious shools is avoided as far as possible for the wvarious
reasons (Broeetjes and Van Harten, 1978; Shepard, Bedney and Shahin, 1950},

Many workers, therefore, focussed their effurts ta dovelop 2 system of
in vitro propagation based entirely on proliferation by axillary shoots avoiding,
as far as possible, the conditions and procedures that favour the formation af
adventitious meristematic structures. The response of patato to i# vitre propa-
gation and ity usefulness in seed potato preduction created interest to take up
the studies, This, effort, therefore, describes the general vegetative behaviour
of potato shoots under in witro culture coaditions.

MATERIALS AND METHODS

Tuber samples from a certifizd crop of a popular cultivar ‘Homs Gaard’
were obtained from a commercial source te carry out the experiment. The
tubers washed clean with water were incubated at 25°C in dark to obtain the
sprouts,  The sprout sexcised from the tubers were washed in a flask containing
1%/ sodium hypochlorite solution, carrying 0.05% Tween-20 as wetting agent,
to eliminate surface contamination. Washing was done by shaking the flask on
a mechanical flask shaker for 1) minutes; followed by two simlar washings with
sterile water to remove traces of bleach. Later on sprouts were further rinsed
3-4 times with sterile water, The explants consisted of single nodes including
5 mm of stem excised from sproules. The eaplents were placed inte culture
vessel {test tubes) on sterilized solidified media under aseptic conditions in an
air-low-cabinet,

Nutrient Media
Murashige and Skeog (1962) sait mixture with an addition of 0.25mgl~t
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Nicl; was used, Sucrose was added at the rate of 3% and ‘medium was gelled
with 0.4%/ purified washed agar, The nutrient medium was adapted by myos
inocitol (1€0 mg 1=1), Pyridoain Hel, Biotin, Choline Chloride, L-ascorbic acid,
adenine, Nicotinic acid, Ca. Pentothenate (Smg 1=1), Kinetin (10=6M) and GA,
(2.5 x 10=5M). Activated charcoal was also added at the rate of. 0.25%. The
pH was adjusted with 0.1 M NaoH and 0.1 M Hel at 5.7 prior to sterilization at
15 1bs P51 (121°C) for 20 minutes in avtoclave.

Cilture conditions

Cultures were grown in rimless 100 x 25 mm glass fest tubes r.:untaiir_‘uing
10 tl of agar medium covered with polyproplene shest gripped tightly witk a’
rubber band. These ¢ultures were in¢ubated at 25°C 4 2°C in an environment
controlled instailation with a day length of 12 h and light intensity of 8000 1x,
Source of light was white fluorescent tnbes, After 4 weeks plaatiets wers cut into
saprate nodes and cultured in fresh medium. Cultures were divided into thres
5¢ts.€ach containing twenty five sub-culturzs, Fach set was subjected to 8, 16,
24, h, day lengths with light intensity of 6000 Ix in growth cabinets run gt 25°C,
Data was recorded on 4 week ald shoots for plant characters like stem thitkness,
Number of nodes and inter nodal length, '

RESULTS AND DISCUSSION
Ine vitro shoot produetion and suboultvring

Sprout cuttings placed on solidified agar nutrient medium produced
40-60mm high vpright shoots from axillary buds after 4 weeks; esach shoof cons
taining 8-12 nodes. Similar uprignt shoots ‘developed from each subeultpred
mode again after 4 weeks, After 8th subculturing the plantlets wore as vigorous
and healthy as were in the begining of the experiment, indicating that the suc-
cessive shoot production could apparently be continued,

Effect of Daylength

The eifect of daylength in the general morphology of the shoots was
studied and observation on characters like numbr of nedes, thickess of the stem
and rate of shoot elongation were record. Analysis of variance (Table-1) showed
significant effects of daylength (P 0.05) on all the characters, :
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Table 1,  Effact of day length on plant morphology

Data recorded afier 4 weeks

. Day

lengths "No. of Stem thickness Mean inter nodal
_ nodes (mm) Iength, (mm}
8 6.8 0.65 5.14
16 8.9 0.32 3.11
24 10.2 1.01 2.09

At longer daylengths (16, 24 hours), thicker stems and shorter internodes
were formed as compared to shorter (8 hours) daylength were a marked tenden-
ey in shoots ta develop thin stems and narrow scale like leaves was noticed,
Thicker and shorter stems were found to be desicable for subculturing because
these were casy in handling and manipulation as compared to thin stems.

Effect of Longer Incubotion on Cultures

The results tabulated above refer to the coltores grown over one month,
When the cultures were incubated further over three months the plantlets pro-
duced miniature aerial tubers at the end of stolons formad in the leaf axis in 18
and 24 b day Tength, Mostly the stolons grew from middle or lowsr nodes
which colminated inta tubers, Generally one or occasionaly two tubers wers
formed. The morphology of the arial tubers appeared to be normal except that
the greyish white colour and tender skin. These mini tubers behaved like the
tubers produced in the goil and produced normal plants when planted,

.~ - The cultures grown under 8 h day length continued growth by branching
and producing leaves. The shoot tips showed loss of terminal dominance by
ending up on needle like tip with scaly leaves. However on subculturing, these
shoots produced normal plantlets under 24 h daylength copditions.

The patato plant produces a succession of nodes each containing a leaf and
its associated axillary bud duoring its vegetative growih. According to the
age of the plant and the environmental conditions each axillary bud can grow
cither inte an upright leafy shoot or & more or less herizontal stolon, some of
which may culminate in tubers, Both stolons and tubers carry axillary buds; all
of which bave the potential to grow inte leafy sheots, stolons or tubers (Hussy
and Stacey, 1981%.  The iz vitrn method used in this study explaits Lhis pheno-
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menon fur the rapid and continuous production of nodes with small yooted shoots
or miniature tubers 2s an end product,

Cytokinins, commanly known to accelerate the rate of adventitious meris-
tems are undesirable in maintaining the genetic purity of potato cultivars during
its multiplication in vitro. In this study a small amount of hormone {1g=SM)
was psed to enhance the growth rate of the axillary meristem. However, when
this objective was achieved, carelul observations failed to detect any shoot ari-
sing from adventitious meristem, Probably the quantity of the horme was too
smzll to promote the formation of adventitious meristem. It may also be possi-
ble that axillary meristem exerts some special dominance effect on the advent-
tious merislem as suggested by Hussey and Stacey, 19310,

The aim of the study was to produce in vitro plantlets which should grow
as normally as possible and produce the cruciel organs i. e, axillary meristems at
some increased rate, Nozeran, Bancilhon-Rossignol and Grenan (1977) repor-
ted average multiplication rates of x5 to x7 per month i vifro culture of patato
shoot tips using node cuttings on agar medium, They incubated the cultures
at 19°C in 12 h day length and a light intensity of 12000-13000 Ix. Goodwin,
Kim and Adisarwanti (1980) using liquid cultures in flasks, agitated for 2.4 h
per day, obtained multiplication rate of arcund x5 per month at 18-20°C in
continuous light of approximately 1000 Ix intensity. ;

The work reported here shows rapid production of x8 to 111 with an
average of % nodes per month when temperature was maintained at 25°C and
daylength of 12 hours., This rate of node production is slightly better than that
of Hussy and Stacey (1981) who obtained x8 to x10 nodes per month, - They
suggested that by subculturing serial shoot production could apparently be conti-
nued indefinitely. Probably the media used in these studies was responsible for
ihe slightly better rate of node preduction, [t may also be possible t(hat it was
the behaviour of the genutype as cultivar Home Guard was used in this study
arainst cultivars Arran Pilot, Majestic and King Edward used by them,

With this average raie of x3 per month very large nomber of plantlets can
be produced, Nodes in the range of 50100 can be established from the sprouts
of & madium size tuber by sprouting and resprouting in 6 weeks, On a conserva-
tive estimate the awmber of in vifee cultures would cxeged G000 plantlets afier
12 weeks,
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Tuber formation in conventionally grown polato generally oceurus in short
days and low temperature. Coatrary to this, formation of, v vire aerial tubers
in this experiment was favoured by long days and at a temperature of 25°C.
Similar are the observations of Hussy and Stacey {1981) and Sunderland (1974).

The establishment of optimal conditions for f# pftro tuber formation would
be of considerable value. The small tubers would seem to be the ideal end pro-
duct of micropropagation procg:s for the production of disease free potato seed.
These mini patatoes are highly convenient for stotrpe and transporation to lung
distances as elite materiala.
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