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Effect of Light Length, Light Intensity and Temperature
on Microtuber Induction in vitro
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( Vegetable Research Institute of Shandong Academy of Agricultural Sciences, Shandong Province Key Laboratory of Vegetable Biology,
National Inprovement Center for Vegetable, Shandong Branch, Jinan, Shandong 250100, China )

Abstrac t: Microtuber was induced in vitro with one-step method without replacing the medium and adding any
exogenous hormones. The research aimed at studing the effect of photoperiod, light intensity and temperature in the cultural
stage on microtuber induction of three potato cultivars (Favorita, Atlantic, and Kexin 1). The results showed that the short
photoperiod was beneficial for the iitiation of microtuber, but the microtuber was small. Appropriate extended illumination
time was conducive to induce larger microtubers. Different potato cultivars needed different light intensities to induce the
microtuber. Alternative temperature (18°C in dark and 24°C in light) was optimal for microtuber induction. The environment
evaluation was needed to screen the optimal condition for microtuber induction in different potato varieties.
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Figure 1 The effect of light length on microtuber induction in the stage of tissue culture
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Table 1 The effect of light length on microtuber number and weight in the stage of tissue culture
100 No. 100 g
Microtuber number of 100 plantlets Microtuber weight of 100 plantlets
Cultivar Photoperiod
=005g <005g Total number =005g <005g Total weight
P, 71.0 37.6 108.6 6.57 1.58 8.15
P, 51.0 493 100.2 5.19 1.81 7.00
Favorita P, 443 60.0 104.3 5.15 1.87 7.02
P, 18.4 79.6 98.1 1.51 2.54 4.04
P, 3.8 61.2 64.9 0.31 1.75 2.06
P, 14.6 47.3 61.9 1.24 1.52 2.76
Atlantie P; 42.5 39.2 81.7 2.94 1.11 4.06
P, 34.9 54.4 89.3 2.81 1.45 4.26
P, 75.2 32.2 107.4 5.86 1.07 6.93
1 P, 86.5 24.6 111.1 9.13 0.97 10.10
Kexin 1 P, 58.2 37.2 95.4 5.21 1.36 6.56
P, 64.3 40.9 105.2 6.12 1.63 7.75
22 797 ¢ 2 . 20 pmol *m?-s™
° 81.6 26.8
60 pmol *m=-s™ 4 3.29 g,
2d 100 2d 20 pwmol *m2-s™
47.1 40 wmol *m?-s™ 349 27.6 80 wmol -m=-s™
20 wmol -m?-s™ 289 80 pwmol -m?+s™ 6.7 2 .
24.7 2, 4 4 20 pmol *m?+s™
80 wmol -m?-s™ 110.1 773 179 319¢
63.0 2 80 wmol *m=2-s™
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Note: L= 80 pmol *m?+s™" 1,=60 pmol *m2+s™" L; =40 pmol *m?+s™ I, =20 pmol *m=+s” 8 h+d™. The explants were cultured under 20°C for 4

weeks then inducted under darkness for 4 weeks.
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Figure 2 The effect of light intensity on microtuber induction in the stage of tissue culture
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Table 2 The effect of light intensity on microtuber number and weight in the stage of tissue culture

100 No. 100 g
Microtuber number of 100 plantlets Microtuber weight of 100 plantlets
Cultivar Light intensity
= 005¢ <0.05¢ Total number =005¢g <005¢ Total weight
L 63.0 47.2 110.1 6.34 1.62 7.97
L, 384 56.5 95.0 3.12 1.95 5.06
Favorita Ls 394 49.5 88.9 3.27 1.42 4.69
Ly 26.8 54.8 81.6 1.95 1.34 3.29
L 10.6 39.6 50.2 0.74 1.26 2.00
L, 12.7 514 64.1 0.86 1.42 2.28
Atlantic Ls 10.7 46.8 57.5 0.71 1.25 1.96
Ly 17.9 59.4 71.3 1.62 1.58 3.19
Ly 81.1 349 116.0 8.61 1.24 9.85
1 L, 76.8 31.7 108.4 6.99 1.18 8.17
Kexin 1 Ls 58.0 45.6 103.6 4.59 1.51 6.10
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Figure 3 The effect of light temperature on microtuber induction in the stage of tissue culture
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Table 3 The effect of light temperature on microtuber number and weight in the stage of tissue culture

100 No. 100 g
Microtuber number of 100 plantlets Microtuber weight of 100 plantlets
Cultivar Temperature
=005¢g <005¢ Total number = 0.05 g <0.05¢ Total weight
T, 62.5 452 107.7 4.84 1.30 6.14
T, 64.8 344 99.2 5.17 0.81 5.98
Favorita T, 37.8 39.2 76.9 3.44 0.95 4.39
T, 60.1 27.5 87.6 6.42 0.82 7.24
T, 24.8 525 77.3 1.46 1.26 2.72
T, 25.9 474 73.3 1.85 0.92 2.71
Atlantic Ts 2.8 335 36.3 0.18 0.60 0.77
T, 39.7 31.1 69.1 3.84 0.72 4.56
T, 82.6 24.1 106.7 6.34 0.74 7.08
1 T, 70.9 35.6 106.5 6.28 1.05 7.33
Kexin 1 T, 335 26.1 59.5 2.74 0.75 3.49
T, 80.0 28.5 108.5 7.46 1.23 8.69
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