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ABSTRACT

In order to study responses of potato plantlets under in vitro conditions to osmotic and temperature stresses, a
factorial experiment was conducted in a completely randomized blocks design with three replications. The first factor
was osmotic stress caused by polyethylene glycol 6000 in four levels including control, 0.5, 0.1 and -1.5 MPa which
were equal to 0, 200, 300 and 370 grl'1 PEG. The second factor was temperature at three levels of 15, 25 and 35 °C
applied on plantlets of three Promising clones (143, 301 and 306) and two commercial cultivars (Picasso and
Marfona) in MS medium. Physiological and biochemical traits including relative water content (RWC), electrolyte
leakage (EL), proline, catalase (CAT), peroxidase (POX) and ascorbate peroxidase (APX) as well as protein content
were measured. Results of variance analysis showed that the simple effects of three factors as well as the interaction
were significant at 1<0.01 on the mentioned traits, but the protein content was not significant. Comparing the mean of
treatments showed that by increasing the temperature and concentrations of PEG, RWC was reduced, while EL,
proline content, CAT, POX and APX enzymes activity were increased. Also, results indicated that Marfona was more
tolerant to stress conditions than other varieties and clones, which seems is due to preventing the effects of stress by
increasing the accumulation of proline and the activity of antioxidant enzymes. Clone 306 was more susceptible than
other varieties and clones and showed more vulnerability to stress and its plantlets were killed by increasing stress
levels. The combination of osmotic and temperature stresses were not tolerated by potato’s plantlets under in vitro
conditions, because osmotic stress of -0.5 MPa and higher in combined with 35°C caused the plantlets to dry.
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Table 1. The origin of potato promising clones used in the experiment

Clone Male Female
143 Caeser Exceptional 4x hybrids of S.stoloniferumx S. tuberosum
301 Promising Clone of S. tuberosum  Luka
306 Luka Exceptional 4x hybrids of S.stoloniferumx S. tuberosum
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Table 2. The results of variance analysis of different PEG concentrations and temperature stress on studied traits in

potato varieties and promising clones under in vitro conditions
Mean Squares

S.0V d.f i

RWC % EL % Pro CAT POX APX  Protein content
PEG 3 19076.88" 656.3  261324.6" 4032.97" 5548.69  7.45" 67.84™
Temperature 2 15373.55™ 11554.117 306471.32" 4931.15™ 41130.68™ 14.43" 27.56™
Variety & Clone 4  773.88" 866" 8354.99™ 731547 4224107 022" 43.46™
PEG x Temperature 6 475377 3889.14™ 156057.39" 2292.78™ 18890 6.317 51.27™
PEG x cultivar & Clone 12 497.06™  400.7"  2637.63" 124.25" 1554.63" 0.24™ 51.27™

Temperature x cultivar & Clone 8 627.65" 39557  1841.647 21.997 628.92” 0.18" 44.88"™
PEG x Temperature x cultivar & Clone 24 820.73" 571.56™ 2609.88™ 99.12™ 715.28" 0.17" 45.18"™
Error 120 321 0.56 9.54 1.43 4.83 0.01 44.91
C.V. (%) - 3.29 1.99 2.13 6.58 2.88 1.37 41.67

S gixe B 895 5 2oy V Jleixl mhass (o lo Je NS g e ‘),«..l; oy CV.
oS Ty b sl APX jlawnS,y POX YBIS CAT gy PIO « Ggr <ois EL ¢ i ] (slgizee RWC

C.V. Coefficient of Variation, **, ns: Significant at 1% and non- significant, respectively.
RWC: Relative Water Content, EL: Electrolyte Leakage, Pro: Proline, CAT: Catalase, POX: Peroxidase, APX: Ascorbate Peroxidase
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Table 3. Correlation coefficient of studied traits at the control treatment (no PEG) in potato variety and clones under
in vitro conditions

RWC EL Proline CAT POX APX Protein
RWC 1
El 0.480"™ 1
Proline 0.472™ 0.596" 1
CAT 0.274"™ -0.340"™ 0.460™ 1
POX 0.565" 0.321" 0.814™ 0.650™ 1
APX 0.009"™ 0.439"™ 0.444" -0.157" 0.141" 1
Protein 0.369"™ 0.080"™ 0.323™ 0.474ns 0.236" 0.250"™ 1

Aoy ) g0 Jlosol mdas )8l e ¢ls gine sk S

ns, *, **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 4. Correlation coefficient of studied traits in -0.5 MPa PEG in potato cultivars under in vitro conditions

RWC EL Proline CAT POX APX Protein
RWC 1
El 0.933" 1
Proline 0.875™ 0.914™ 1
CAT 0.751" 0.764™ 0.943" 1
POX 0.878" 0.906™ 0.955™ 0.925™ 1
APX 0.906™ 0.946™ 0.985™ 0.911™ 0.968™ 1
Protein 0.956" 0.974" 0.939” 0.811" 0.900" 0.951" 1

**: Sinificant at 1% of probability level.
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Table 5. Correlation coefficient of studied traits in -1MPa PEG in potato variety and clones under in vitro conditions

RWC EL Proline CAT POX APX Protein
RWC 1
El 0.975" 1
Proline 0.948™ 0.985™ 1
CAT 0.892" 0.936™ 0.977" 1
POX 0.904™ 0.953™ 0.989™ 0.989™ 1
APX 0.917" 0.967" 0.985™ 0.978" 0.983" 1
Protein 0.960™ 0.986™ 0.994™ 0.959™ 0.975™ 0.966™ 1

**: Sinificant at 1% of probability level.
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Table 6. Correlation coefficient of the studied traits in the -1.5MPa PEG in potato variety and clones under in vitro

conditions

RWC EL Proline CAT POX APX Protein
RWC 1
El 0.994 ™ 1
Proline 0.984™ 0.986 " 1
CAT 0.935" 0.939" 0.970" 1
POX 0.983" 0.986™ 0.998™ 0.978™ 1
APX 0.991 ™ 0.994™ 0.998™ 0.964™ 0.997" 1
Protein 0.964 ™ 0.972" 0.972" 0.960" 0.973" 0.978" 1

**: Sinificant at 1% of probability level.
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Figure 1. The effect of PEG concentrations and temperature stress on RWC percentage of potato varieties and clones
under in vitro conditions
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Figure 2. The effect of PEG concentrations and temperature stress on Electrolyte Leakage (EL) content of potato
variety and clones under in vitro conditions
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Figure 3. The effect of PEG concentrations and temperature stress on proline accumulation in potato variety and
clones under in vitro conditions
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Figure 4. The effect of PEG concentrations and temperature stress on CAT activity in potato variety and clones under
in vitro conditions
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