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Abstract

Meristem-tips obtained from sprouts of potato tubers, cv. 'Diamant' (Solanum
tuberosum) were cultured on MS-medium and multiplied into plantlets through
micropropagation. After 2-3 weeks, the micropropagated plantlets had 5-6 nodes each. The
plantlets were irradiated with 20 to 40 Gy gamma rays at 27.7 rad/sec. Irradiated plantlets were
cut into single nodes and cultured on MS-medium supplemented with 2 g NaCl. Salt resistant
plantlets were transferred to MS-liquid medium supplemented with 2g NaCl/1 5.2, and
microtubers were collected after 6 weeks. Minitubers were produced under the same level of
salinity.

1. INTRODUCTION

Potato (Solanum tuberosum L.) is an important food crop in Egypt. It ranks second after
onions among the exported vegetable crops. An intensive tissue culture programme has been
on-going in Egypt to produce virus-free seed potato to reduce the quantity of annual seed
imports which may save more than 20 million Egyptian pounds spent every year to import
virus-free seed tubers. The aim of this project is to obtain mutants of potatoes suited for
growing in the newly reclaimed desert, where potato crop is irrigated with underground saline
water.

2. MATERIAL AND METHODS

Material

Potato tubers of cv. 'Diamant' Solanum tuberosum L. were obtained from Potato Research
Department, Agriculture Research Center.

Meristem isolation

Potato sprouts were taken and cut into single-nod segments. Each segment had one
axillary bud from which leaves were removed. The segments were sterilized by soaking in 70%
ethanol for 30 seconds, followed by soaking in 25% Clorox for 20 minutes. They were then
washed thoroughly with sterile double distilled water to remove the excess of Clorox. The
sterilized meristem-tips consisted of a dome surrounded by leaflets and a few leaf primordia.
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Explant culture

Isolated meristem-tips were cultured on sterilized solid MS-medium, pH 5.7, and were
kept at 22°C under 16 hr day-length, 3000 Lux light intensity. After 6 to 8 weeks, when the
plantlets were 5 to 7 cm tall, micropropagation was initiated.

Micropropagation

Plant populations was increased to sufficient number for the experiments. Plantlets were
cut into single nodes, and large leaves were removed. Each node was inoculated onto solid MS-
medium, pH 5.7, and incubated at 20-22°C, under 16 hr day light with intensity of 3000 Lux.
After 2-3 weeks, each plantlet developed 5 to 6 nodes. Plantlets were trimmed by cutting off
the roots and large leaves, and transferred to liquid MS-medium. Cultures were divided in 3
groups to study the effect of radiation, salinity and interaction between irradiation and salinity.

1. Irradiation: Culture vessels containing plantlets were exposed to 20 and 40 Gy from a
60Co source at a dose rate of 0.277 Gy/sec.

2. Salinity treatment: Trimmed plantlets were transferred to liquid MS-medium
supplemented with 0, 2000 and 4000 ppm NaCl.

3. Gamma irradiation x Salinity treatment: Trimmed irradiated plantlets were transferred
to liquid MS-medium, supplemented with 0, 2000 and 4000 ppm NaCl.

Production of microtubers

Irradiated plantlets were cut into single node pieces after trimming the large leaves. They
were placed in 300 ml jars containing 60 ml liquid MS-medium, pH 5.7, and supplemented
with 0, 2000, 4000 ppm NaCl, and incubated for 2 weeks under the same conditions as above.
Then, the plantlets were transferred to tuberization liquid medium supplemented with 0, 2000
and 4000 ppm NaCl. The microtubers were collected after 6 to 8 weeks.

Minituber production

Microtubers were preserved in a refrigerator at 10°C for approximately 3 months. The
sprouted microtubers were sown in 20 cm pots containing a mixture of cleaned sand, peat moss,
and granules of plastic foam in a ratio 1:1:1, and irrigated with a solution 0, 2000 or 4000 ppm
NaCl.

RESULTS AND DISCUSSION

It seems that the promising variants may occur among the minitubers obtained from
plantlets irradiated with 20 Gy and grown on 2000 ppm NaCl. Under these treatments, the mean
fresh weight of microtubers was 0 47g, while the mean fresh weight of the minituber was 22.3g.
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Mother tuber*

0.86
0.37
0.47

17.00
0.24
2.45
0.12

Minituber

0.69
0.29
0.41

15.90
0.33
3.00
0.10

The mother tuber and the minitubers, obtained after 20 Gy irradiation and grown on
2000 ppm NaCl, were analyzed for total soluble solids, reducing sugars, non-reducing sugars,
starch, phenolic compounds, crude protein, total soluble protein and amino acids. The results
showed that the differences in biochemical composition between mother tubers and the obtained
minitubers were not significant (Tables I, II).

TABLE I. BIO-CHEMICAL COMPOSITION OF MOTHER TUBERS AND
MINITUBERS.

Total soluble solids
Reducing sugars
Non-reducing sugars
Starch
Phenolic compounds
Crude protein
Total soluble protein

*value are g/lOOg fresh weight.

TABLE II. AMINO ACID CONTENT OF MOTHER TUBERS AND MINITUBERS.

Aspartic acid
Threonine
Serine
Glutamic acid
Proline
Glycine
Alanine
Valine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Histidine
Lysine
Arginine

""values are g amino acid/100 g protein.

Mother tuber*

23.09
3.80
3.69
14.40
5.35
2.97
3.00
4.40
2.85
5.59
2.60
3.69
1.40
4.64
3.45

Minituber*

20.86
2.73
2.86

18.20
5.20
2.27
2.70
3.13
2.20
4.50
2.00
2.27
1.33
3.33
2.47
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Future strategies

It is planned that the future research shall include: 1. production of macro tubers
showing resistance to salinity, 2. evaluation of the macro tubers for chemical composition and
cooking quality, 3. induction of new mutants adapted to high concentration of NaCl and
resistance to drought and viruses.
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