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Extended Abstract

1. Introduction: Potato (Solanum tuberosum L.) is one of the main crops for food security in the world. This
plant has a cultivated area of more than 16 million hectares and a production of 360 million tons per year. This
plant is propagated sexually (true potato seeds (TPS)), and asexually (tuber formation), but for commercial
purposes mainly seed tubers are used. Mini tubers are used to prevent diseases and pests and increase product
yield. Recently, microtuber is widely used as starting material for the propagation of potato due to its privileges
including germplasm conservation, high storage potency, unseasonal production, decontaminated propagation,
easier acclimatization and handling, rapid and economical multiplication procedure, and maximum yield
productivity. Several factors affect potato microtuber growth, which can be mentioned as light quality, sucrose,
genotype, plant growth regulators, explant type, gelling agent, and nutrition. The positive efficacy of controlled
stressful conditions on enhancement efficiency of in vitro geophyte production was reported. According to
crucial effect of temperature on tuberization, the purpose of this research is to investigate the role of thermal
stresses (heat and cold) on microtuber induction under in vitro circumstances.

2. Materials and Methods: A single node of a greenhouse-grown stem was used as an explant for this
experiment. We used ‘Sante’ cultivar as a model plant in this experiment. This research has three phase
including explant preparation, plantlet multiplication and temperature stress pretreatments to induce
microtuberization. Explants were disinfected with sodium hypochlorite 1% with 1 ml Tween® for 20 min. For
multiplication phase, explants were cultured in MS medium contained 30 gr/l sucrose and 7 gr/l agar. Also,
plantlets were cultured in MS medium with 80 gr/l sucrose for microtuberization phase. Explants were placed at
several cold conditions (1, and 4 °C) in three duration (4, 8, 12 h) and also hot circumstances (25, 40, 45, and 50
°C) with different duration (0.5, 1, 2 h) in contrast to control treatment (25 °C). The explants were placed under
long photoperiod (16:8 hours) with fluorescent light (PAR = 750 s-1 m-2). Following 60 days, explant fresh and
dry weight, explant diameter, microtuber diameter, microtuber fresh and dry weight, biomass, microtuber fresh
weight per glass, microtuber number per glass, tuberization degree, and tuberization percentage were recorded.

3. Results and Discussion: The results illustrated that explant fresh weight and explant diameter increased in
response to heat stress compared to control treatment. Based on our results, the highest explant fresh (58.4 gr)
and dry weight (33.3 gr) was observed in 50 °C (0.5 h) and 4 °C (12 h), respectively. Furthermore, explant grown
under 45 °C for 2 hours had the greatest explant diameter (1.46 mm) in contrast to the rest. The most tuber
diameter was observed in explants placed under 4 °C for 8 h with 3.6 mm. Explants treated with 4 °C for 8 h had
the uppermost fresh weight and dry weight of microtuber with 45.3 gr and 9.5 gr, respectively. In biomass trait,
the lowest amount was related to the control treatment, which indicates the significant effect of stress on
improving biomass. Among the stress treatments, explant 1 °C for 12 h had the greatest effect in increasing
biomass. In microtuber fresh weight per glass, 1 °C for 8 h treatment had the maximum effect with 160 gr. Also,
hot treatment had a positive effect on tuberization degree. The most tuberization degree (4) was fond in explants
treated with 50 for 2 h. Furthermore, in cold conditions, explants showed the highest number of microtuber
induction. Also, the explants under 4 °C for 4 hours significantly increased the number of microtuber compared
to the rest. According to results, cold treatment was more effective than heat stress in the tuberization
percentage. The explants grown under 4 °C for 8 hours had the most tuberization percentage with 100%.

4. Conclusion: In general, stressors has a key role on microtuberization of potato compared to control condition.
Among stress treatments, cold stresses have the most efficacy on in vitro microtuberization (number and fresh
weight and dry weight of microtuber) and biomass of potato. In contrast, high temperature ameliorated
tuberization degree, tuber diameter and also prevented microtuber growth. Altogether, 4°C for 8 hours as the
best treatment can be recommend for industrial purpose.
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Figure 1- In vitro microtuber induction of potato (Induced microtubers under 4 °C for 8 h).
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Table 1- The effect of different temperature treatments and duration on explant fresh and dry weight,
explant diameter and tuber diameter of potato.

Gl s (celo) gl ()9 Sgaiin; F iy (p)) Kgain, K23 5y (logshee) digeinn) Jh8 (aides) 0asn; 5l

Temperature Duration Explant fresh weight Explant dry weight Explant diameter Tuber diameter
(0) (h) (@) (@) (mm) (mm)
25 - 42.02%c 7.82v¢ 1.069%f 3.32%
0.5 29.62¢ 5.23¢e 0.94¢f 2.61°
40 1 28.314 5.03¢e 0.950%f 2.42¢
2 44,22%c 7.31%¢ 0.94¢f 2.64°
0.5 30.42¢ 5.05¢€ 1.19°¢ 2.52¢
45 1 38.510d 6.72bcd 0.979%f 2.74%
2 53.12% 9.74° 1.46% 3.13b«
0.5 58.412 8.41° 0.979%f 2.41°
50 1 37.52bd 7.13% 1.26° 2.51¢
2 22.12¢ 3.52¢ 0.980%f 1.92
4 36.91°¢ 7.26¢ 1.14pd 2.62¢
1 8 42.52%c 7.630cd 0.91% 3.22%
12 30.41% 3.81¢% 0.85°¢ 2.81¢%
4 28.234 4.82%e 0.87¢ 2.83¢%
4 8 41.34v¢ 6.72v¢ 1.171bcde 3.68?
12 43.41%c 33.312 1.15b« 3.21®
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No similar letters in each column mean a significant difference between the treatments according to Duncan's test at the 5%
probability.
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Table 2- The effect of different temperature treatments and duration on microtuber fresh and dry weight,
biomass percent and microtuber fresh weight per glass of potato.
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Temperature  Duration (h) Microtuber fresh weight Microtuber dry weight (a2,) Microtuber fresh weight per
(°C) (o) (o) Biomass (%) glass (gr)
25 - 35.53% 5.82¢ 16.52%¢ 140.08°
0.5 22.230%f 4.447 19.84%® 71.06f
40 1 1.81" 0.32 18.92bcd 42.32
2 24.12% 5.06% 21.13® 59.069
0.5 21.43%f 3.82 17.81@ 43.75'
45 1 23,220 4.34 18.54pcd 51.31"
2 35.52°¢ 6.820¢ 19.18%¢ 106.04%
0.5 15.92 2.92¢ 18.31bcd 33.51
50 1 18.61°f 3.15°9 17.82% 39.23i
2 10.03¢ 1.56" 14.92¢ 10.03%
4 28.07¢ 5.62¢¢ 19.91® 75.05
1 8 45.812 7.61° 17.12%e 91.15¢
12 26.12¢% 5.64% 21.542 51.63"
4 23.63%f 4,55 19.04%¢ 103.07¢
4 8 45.312 9.532 20.91%® 160.05%
12 36.07° 7.57 20.95%® 131.82°
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No similar letters in each column mean a significant difference between the treatments according to Duncan's test at the 5%
probability.
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Table 3- The effect of different temperature treatments and duration on microtuber number per glass,
tuberization degree and tuberization percentage of potato.

(o) Lo (celo) oo i 13 0ai sy, Slaws R JPRESTRPS (1) Sl50aés, 2oy
Temperature (°C)  Duration (h)  Microtuber number per glass Tuberization degree Tuberization percentage (%)
25 - 4.03° 2.13% 80.01°¢
0.5 3.51p¢ 3.21° 85.07°
40 1 2.61¢ 2.85% 40.02¢
2 2.64% 2.97% 40.099
0.5 2.06% 2.54¢f 40.05°9
45 1 2.23¢ 2.53¢f 45,23
2 3.07 2.06" 15.31"
0.5 2.03¢% 2.57°f 20.09"
50 1 2.24¢ 3.19° 45,02
2 1.09¢ 4.002 15.32"
4 2.82¢ 2.62¢f 70.08%
1 8 2.73¢ 3.56° 55.04¢
12 2.25¢ 2.35% 55.45¢f
4 5.36% 2.03" 65.13%
4 8 4,03 3.07¢ 100.00%
12 4,09 2.16% 80.98°¢
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No similar letters in each column mean a significant difference between the treatments according to Duncan's test at the 5%
probability.
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