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Abstract: The culture of potato in saline lands has broadly significance in Iran. Fifteen percent of total lands
in Iran include saline and semi saline lands. The reaction of cultivars of potato to salinity is different. Agria
cultivar is less sensitive to salinity stress in comparison with Marphona cultivar. In this research the effect of
different salinity concentrations (0, 50, 100 and 150) mg/l NaCl was investigated in green house conditions on
Agria and Marphona cultivars to evaluate their reaction to salinity. At first, the grown plantlets in MS medium
without hormone were sent out from growth chamber and transmitted to the vases with 30 centimeter length
in which the mixture soil of sand pith and perlite disinfected with fungicide captain /  and the vase were set1

1000

in tunnel. After a week, the vases were sent out from tunnel, placed in green house conditions; and different
salinity concentrations (0, 50, 100 and 150) mg/l NaCl was implemented on them. After two months, plantlets
were sent out from vases and measured the number, length and diameter of lateral branch; the number, weight,
diameter and buds mini tubers. The result showed varieties of potato (Solanum tuberosum L.) has important
role in the reaction to salinity stress. Salinity stress in Agria variety has a stimulated effect on the number of
mini tubers but the diameter and number of buds mini tubers decreased with the increase of salinity stress.
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INTRODUCTION The purpose of this study was the effect of salt

The potato (Solanum tuberosum L.) is the fourth 100 and 150) mg of NaCl on crop varieties Agria and is
ranked world crop which has a production of nearly 325 Marfona greenhouse.
million tons annually. It is the most widely cultivated food Martinez et al. [6] reported that non-commercial
crop after wheat, rice and maize. Therefore, it is potato cultivars with good tolerance of adverse growing
considered as the most important dicotyledonous and conditions and more tolerance against salinity have
tuber crop [1]. Moreover, potato is an important vegetable increased.
and a good source of antioxidants [2]. Potato production Silva et al. [7] and Zhang et al. [8] reported that the
is being seriously hampered due to certain viruses, negative effect of salinity on creating small gland
fungus and bacterial diseases. The total loss caused by probably due to the decreased osmotic potential resulting
diseases is estimated between 30-100% during cultivation from increased salt in their cells in both organs and
and in a period of 2 - 6 months of storage [3]. In terms of tissues stolen lumps are fine. To explain the increase in
demand for potatoes, many countries lack an adequate weight seems to be enough small lumps.
supply of healthy potatoes, a staple crop capable of Zhang et al. [8] and Silva et al. [7] expressed the
feeding many people [1]. mean reduction in measured traits vegetative stage

After that Steward [4] failed to establish the first (seedling growth) to the metabolic effects of salt ions (Na)
potato grown in culture medium was artificial. Wang and in cells that result in osmotic stress or reduced water
Yoe [5] produced the first tiny gland in vitro under absorption Ion toxicity is also related. Salinity also causes
controlled conditions were reported in potato. Determine seedling growth is limited. Silva et al. [7], Zhang et al. [8]
potato  response to stressors such as salinity in potato and Wang et al. [5] reported the highest level of salinity
micro cultures was considered [6]. (100  Mmol  NaCl)  of   the   germinal   glands  completely

stresses with different concentrations of salinity (0, 50,
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prevented in all but the figure is to stolenes continue to under greenhouse conditions and during this period,
grow. The concentration of 100 Mmol sodium chloride on different concentrations of salinity  (0, 50, 100 and 150) mg
the distal radial swelling stolenes mode is observed that NaCl was applied on the pot. After two months of
this event as an initial step in the process of creating tiny seedlings of two cultivars out of the pot and the number,
gland is considered. Farahatullah and Raziuddin [9] length and diameter of lateral branches, number, weight
investigated the effects of salinity on the growth of the and diameter were measured mini tubers eyes. Data
power of potato plantlets in vitro in five levels of salinity conversion and, if necessary, were normal. For data
including 0, 1, 2, 3, 4 percent sodium chloride concluded analysis software SAS and EXCEL was used. Data
that the survival capability of seedlings, stem length, leaf comparison test was performed at least mean squares
number, root number, the number of rooted stems and Lsmeans.
root formation was significantly decreased. The effect of
salinity treatments on root length and root number per RESULT AND DISCUSSIONS
plant was very intense and meaningful. So that the
highest salinity level (four per cent sodium chloride) all Analysis of variance showed that variety only on the
parameters studied extremely impressed. diameter of lateral branches is not significant but the

Thomas et al., (2004) expressed in plants under saline effect of salinity stress and the interaction of salinity
conditions were suffering mild to severe leaf yellow and stress and varieties in addition to the side branch diameter
potassium and calcium concentration in plants decreases. side branch number, length and weight category

MATERIALS AND METHODS Thus the effect of cultivars on six dependent

In this study the effect of different concentrations of salinity stress and salinity stress on varieties on the three
salinity (0, 50, 100 and 150) mg in l liter NaCl on the mini dependent variables was significant. In other words, it
Tubers cultivated in greenhouses Agricultural Research seems like potato varieties in response to salinity stress
Institute of Scientific and Industrial Research has an important role. Agria cultivar lateral branch number
Organization of Iran in 2009 were investigated. As a (6.4 times), lateral branch length (5.4 times), the number of
factorial experiment in randomized complete block design mini tuber (2.9 times), weight mini tuber (2.6 times), Qatar
(RCBD) in three replications. The first factor consists of mini tuber (2.1 times) and mini tuber eyes (1.9 times)
different concentrations of NaCl (0, 50, 100 and 150 mg) cultivars were Marfona. Salinity stress on varieties with
and the second factor includes potato varieties Agria and increased number of mini tubers Marfona decreased in
was Marfona. MS medium for testing with the amount of salinity and 100 (mg / l) 150 did not grow any mini tuber.
30 g sucrose and agar concentrations 7.5 g were used, pH Stress with increasing salinity in the Agria variety control
environment on 7.5 to help Hcl and NaOH were a normal (no salt) to (mg / l) 50 Total Mini tubers increased but this
setting. The environments in the autoclave for 25 minutes increase was not significant (Table 4). While the same
with a temperature of 121°C and pressure was placed 15 figure increased from 100 to salt stress (mg / l) 150 mini
Pascal to be sterile. Areas under the hood into sterile tubers increase was significant. In other words, salt stress
glass were poured after closing small environments and in cultivars Agria irritating effect on the number of mini
cultures of two cultivars Agria Marfona they were on. tubers has. Comparison of mean salinity in the cultivar
Finally, all the windows to the growth chamber interaction showed that the cultivars Agria, increased
temperature 2 ± 24 and 16 h light photoperiod and 8 h dark salinity on mini diameter tubers no significant effect, but
with light intensity 4000-3000 lux moved. After four weeks this effect Marfona figure is significantly higher in salinity
of growth chamber grown seedlings and root out was (mg 0. l) 50 mini tubers growth stopped. Comparison of
washed with tap water until the agar attached to be the mean salinity in the cultivar interaction showed that
removed, then the length of seedlings in pots with 30 cm the cultivars Agria and Marfona, increased salinity on the
of sand and peat soil mixed with prelate and planted one number of mini tubers eye effect is significant. In the
in a thousand fungicides Kaplan were disinfected. Pots figure Marfona higher salinity (mg / l) 50 Total Eye Mini
were placed inside the tunnel every day and were irrigated tubers stopped. As a result of salinity stress in different
with tap water, to be compatible with the environment. A cultivars has different effects on the diameter and number
week after tunneling out of the pots and were placed of   eyes  mini  tubers  touches.  Thus  the  results  of  this

Accessories Mini tubers not significant (Tables 1, 2, 3).

variables was significant but the interaction effect of
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Table 1: Analysis of variance of different varieties and salinity levels on the number of lateral branches and number of mini potato in greenhouse
MS
---------------------------------------------------------------------------------------------------------------

SOV df Number of lateral branches Number of mini tubers
Genotype 1 1.48* 1.85***
Salinity 3 0.025 0.55***ns

G×S 3 0.56 0.419**ns

block 2 0.66 0.054ns ns

Error 14 2.97 0.047
Total 23 5.72
Ns,*, ** and ***; none significant, significant at the 0.05 and 0.01 and 0.01 levels, respectively

Table 2: Analysis of variance of different varieties and salinity levels on the length of lateral branches and lateral branch diameter mini tubers potato in
greenhouse

MS
---------------------------------------------------------------------------------------------------------------

SOV df During lateral branches Diameter lateral branches
Genotype 1 1304.31* 2.61ns

Salinity 3 267.70 0.97ns ns

G×S 3 1516.53 4.36ns ns

block 2 944.31 3.55ns ns

Error 14 3332.72 9.7
Sampling error 25 3977.58 2.4
Total 48 16334.57 28.69
Ns, *, ** and ***; none significant, significant at the 0.05 and 0.01 and 0.01 levels, respectively

Table 3: Analysis of variance of different varieties and salinity levels on mini tubers weight, mini tuber diameter and number of mini tuber eyes in greenhouse
MS
------------------------------------------------------------------------------------------------------------------------------------------

SOV df Mini tubers weight Mini tubers Diameter Total eyes of mini tubers
Genotype 1 185.47*** 3295.54*** 1491.67**
Salinity 3 48.21 1167.70** 3568.07***ns

G×S 3 15.86 811.20** 1341.30*ns

block 2 46.10 242.31 666.88ns ns ns

Error 14 115.20 597.86 1540.26
Sampling error 25 442.39 2521.58 5475.41
Total 48 839.31 7501.95 14192.77
Ns, *, ** and ***; none significant, significant at the 0.05 and 0.01 and 0.01 levels, respectively

Table 4: Results of mean comparison for interaction between genotypes and salinity
Genotype Salinity Number of mini tubers Mini tubers diameter (mm) Total eyes of mini tubers
Agr 0 2.3147abc 31.8656a 36.3333a
Agr 50 2.9513a 26.695ab 23.5556bc
Agr 100 1.6384c 28.9583ab 29.3333ab
Agr 150 2.9513a 25.5553ab 14.9167cd
Mar 0 2.648abc 17.4367c 25.3889abc
Mar 50 1.5739c 21.5256ab 28.8889ab
Mar 100 0 d 0 d 0 d
Mar 150 0 d 0 d 0 d

study reports the results of Martinez et al. [6]; Mercado development is prevented and also increased salinity
et al. [10]; Evers et al. [11]; Silva et al. [7]; Farahatullah levels, not only does not prevent the growth of stolen But
and Raziuddin [9]; Wang et al. [5]; Saljoughiyan et al. stimulate it is also confirmed by our results, but
[12],  all  of  which have emphasized that salinity levels differences in cultivar Agria is possible because the value
100 mmol NaCl completely glands in all varieties of range of salinity is studied in this experiment.
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