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Effect of different light sources in in vitro on growth, morphology and minituber
production of potato (Solanum tuberosum L..) in hydroponic conditions
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ABSTRACT

In order to evaluate the effect of different light quality, on the growth of potato plantlets in vitro, and their subsequent
performance in the greenhouse, an experiment was performed in 2015 in Mashhad, in tissue culture laboratory and
greenhouse of Yekta Seed Technology Company. A factorial experiment based on the completely randomized design
with six replications performed. The first factor consisted of eight different light treatments as follows: white, red and
blue Light-emitting diode (LED), combination of red and blue spectrum ratios of 1:1, 1:3 and 3:1, fluorescent lamp
and natural light and the second factor was two potato cultivars including Agria and Fontane. MS culture medium
was used for micro propagation of plantlets and plants fed with Hoagland nutrient solution in the greenhouse. After
four weeks, the seedlings were removed from the culture medium, and their morphological properties were assessed
and then plantlets transferred to the greenhouse and were grown in hydroponic condition for 90 days. Results showed
that Agria in vitro plantlets were taller than the Fontane plantlets. Natural light produced the highest leaf area and the
lowest leaf area was produced in blue spectrum. By increasing the red spectrum, number of tubers of both cultivars
significantly increased and the weight of tubers per plant decreased. Fluorescent light source produced the lowest
number of tubers per plant in both cultivars. By increasing ratio of red spectrum, potato plants produced higher tuber
number with the smaller size and weight.

Keywords: Blue spectrum, light emitting diode (LED), minitubers, Red spectrum, tissue culture.
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Table 1. The morphological parameters of potato plantlets in in vitro condition, under different light spectrum of two
potato cultivars; Agria and Fontane

Treatments Plantlet height Root length Number nod. Plantlet™ Stem diameter Leaf area
Cultivars  Light spectrum (cm) (cm) : (mm) (cmZplant™)
Natural light 491°° 14.40°¢ 5.29° 1.21%¢ 2.56™
Red 14.40° 16.70% 7.26° 1.29® 0.45°
Blue-Red (1:3) 5.19%® 14.90*¢ 7.01%¢ 1.22%4 1.76°
Agria Blue-Red (1:1) 6.67" 15.30°° 6.89*¢ 1.24%¢ 1.78°
Blue-Red (3:1) 5.52d 15.20*¢ 6.04%* 1.23*° 1.89™
Blue 7.43° 15.70°¢ 6.28%° 1.24%¢ 1.75°
White 16.20° 17.20° 5.39° 1.35° 2.19%
Fluorescent 4.88°¢ 14.20*® 5.66°* 1.13"¢ 1.85™
Natural light 3.65% 9.211 6.33%° 0.93° 3.02°
Red 4.56% 12.90°¢ 6.59%¢ 1.09°¢ 0.55°
Blue-Red (1:3) 4.07% 9.271 7.10° 1.04% 2.31%°¢
Fontane Blue-Red (1:1) 4.26% 11.50°7 5.98%¢ 1.07°* 2.50%°
Blue-Red (3:1) 4.17% 11.40%9 6.14%° 1.07°¢ 2.36%°
Blue 4.49% 11.90%f 5.76"¢ 1.08°® 1.97%
White 4.77%° 13.60"¢ 5.57% 1.11%9 2.12%
Fluorescent 3.38° 8.52¢ 6.21°%¢ 0.87" 2.65%
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* In each column means followed by the same letters are not significantly different (P<0.05), at 5% probability level based on LSD.
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Table 2. The leaf area and properties of potato minituber in greenhouse, under different light spectrum in two potato
varieties Agria and Fontane

Treatments Leaf area Tuber Tuber weight ~ Average of tuber ~ Tuberdry  Average of tuber

Cultivars  Light spectrum  (cm?plant®)  per plant plant™ (g) weight (g) matter (%)  diameter (mm)
Natural light 1147 5.69° 21.7%¢ 3.82' 20.3° 17.3%¢
Red 132° 5.23% 17.9%¢ 3.47f 19.8° 16.4°
Blue-Red (1:3) 122% 5.12% 21.7%¢ 427" 20.4* 18.1"¢
Agria | Blue-Red (L:1) 110%¢ 5.23% 24.2% 470 20.3% 18.1%¢
g Blue-Red (3:1) 113*¢ 4,05 23.4%¢ 5.83" 20.1° 19.8*¢
Blue 130° 3.60% 20.6%¢ 5.72¢f 20.6° 20.0°°
White 129° 3.64% 25.3° 6.94%¢ 20.2° 21.0*
Fluorescent 107%" 2.43% 20.6%¢ 8.57° 19.8° 22.5°
Natural light 72° 3.55% 13.9° 3.98 19.5° 16.8%
Red 940 3.61% 17.0% 4.97% 19.6* 18.2"¢
Blue-Red (1:3) 80" 2.13° 15.6% 7.44%¢ 18.9° 20.6®
Fontane  Blue-Red (1:1) 829 2.14° 18.0"¢ 8.44% 20.1% 21.9°
Blue-Red (3:1) 889 2.22¢ 18.8"¢ 8.86° 19.6* 21.8°
Blue 879 2.41°% 21.0%¢ 9.06 18.7 22.0°
White 85%9 2.62% 19.2%¢ 7.29%¢ 18.9° 20.2°°
Fluorescent 82%9 2.14° 17.4%¢ 8.21%® 19.3% 21.5°
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* In each column means followed by the same letters are not significantly different (P<0.05), at 5% probability level based on LSD.
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