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Effects of Light Intensity on Growth and Fluorescence
Parameters of Potato Plantlets in vitro
GUO Jiazhuo, PENG Lu, JIN Lei, QU Zicheng, LI Shiwei, LU Wenhe, SHI Ying, TANG Xinhua*

( College of Agronomy, Northeast Agricultural University, Harbin, Heilongjiang 150030, China )

Abstract: Light intensity affects the growth of potato seedlings by affecting plant photosynthesis. In order to study
the effects of different light intensities on the growth of diploid and tetraploid potato plantlets in vitro, five diploid potato
lines and seven tetraploid potato varieties were used as materials and placed in a light incubator, and three light
intensities were set, 3 000 Ix (CK), 1 800 Ix (60%) and 600 Ix (20% ), with a photoperiod of 12 h/d. After 28 days, the
plant traits and physiological and biochemical characteristics were measured. The performance of plantlets in vitro was
better under 100% light intensity than other treatments. Diploid potatoes were basically the same in performance as
tetraploid potatoes. With the decrease of light intensity, the kinetic fluorescence parameter maximum photochemical
quantum vyield F/F, of diploid potato leaves increased first and then decreased, while the tetraploid decreased
significantly. The fast light curve parameter maximum electron transfer rate ETR..x, half saturation light intensity I, and
light energy utilization rate a were also significantly lower than the control under weak light, indicating that reduced light
intensity reduced the photosynthesis of the plant and inhibit the photosynthetic capacity. The results could provide a
theoretical basis for exploring the effects of light intensities on potato growth, and provides technical support for the
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selection of low-light-tolerant potato varieties and lines.

Key Words: potato; light intensity; growth; chlorophyll fluorescence parameter
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x1 AREENDREBFAESERKENINN
Table 1 Effect of light intensity on growth of potato plantlets in vitro

mF(R) Kb M (¢) ZEfifH (o) MEEE(g) MAEFHE(g) Fimi(em) A (em) ZEHl(ecm) A (mm?)
Variety (line) Treatment Fresh root  Fresh stem  Fresh leaf  Total fresh weight Plant height  Internode length ~ Stem diameter Leaf area
A44 CK 0.25a 027 a 0.20 a 0.72 a 9.18 a 1.20a 0.15a 888.50 a
AEFET O 0.05b 0.25a 0.12ab  041b 8.51a 0.86 a 0.15a 396.35b
EFR20.04b 0.14 b 0.02b 0.20 ¢ 9.63 a 1.61a 0.10b 50.56 ¢
A46 CK 0.25a 036 a 0.30a 0.92a 9.49 a 1.07 a 0.19a 112298 a
AEFET 0.1 b 0.36 a 0.14 b 0.61 ab 1222 a 121a 0.14 b 783.31b
AEFE2 0.08 b 023 a 0.10b 0.42b 10.34 a 1.44 a 0.11b 12541 ¢
A92 CK 030 a 0.32a 0.28 a 0.90 a 8.67 a 0.90 a 0.16 ab 174121 a
AEFET 0.3 b 0.53a 0.24 a 0.71 a 10.78 a 1.18 a 0.20 a 776.33 b
AhFE2 010 b 0.36 a 0.09 a 0.59 a 1475 a 121a 0.11b 103.42 ¢
A231 CK 0.57 a 0.44 a 0.27 a 1.29a 9.38 b 0.72 b 0.18a 2084.45a
AEBET 031D 0.75 a 033 a 137 a 10.83 b 1.05a 022a 960.17 b
AEFR20.29b 043 a 0.32a 1.07 a 1334 a 1.10a 0.12b 174.43 ¢
A232 CK 0.37a 0.34a 0.22a 0.93a 9.64 a 1.00 b 0.15a 1271.13 a
GhFET 022D 0.36 a 0.25a 0.83 a 9.67 a 0.86 b 0.16 a 265.64 b
AEFE2 - 0.10b 021 a 0.09 b 0.40 b 10.73 a 1.69 a 0.07 b 196.82 ¢
P19 Ty CK 0.06 a 0.27a 0.16 a 0.48 a 14.61 a 1.09 a 0.12a 284.16 b
Favorita AEFE1 0064 022a 0.16 a 0.45 a 13.81 a 120 a 0.10a 344.55a
AEFE2 0.05a 0.15a 0.06 a 027 a 12.80 a 1.03 a 0.08 a 119.73 ¢
R4 303 CK 0.07a 0.13a 0.06 a 0.25 ab 8.75a 0.90 b 0.10a 130.94 a
Dongnong 303 4b#1  0.07a 0.17 a 0.06 a 0.30a 10.93 a 1.32 ab 0.08 a 103.55b
AEBE20.03 b 0.12a 0.04 a 0.20 b 8.57a 143 a 0.13a 90.49 ¢
44310 CK 0.13a 0.10b 0.11b 0.34b 7.99 b 0.90 a 0.10a 580.36 a
Dongnong 310 4b¥ 1 0.12a 0.11b 0.20 a 0.55a 1438 a 129 a 0.11a 226.59 b
AEFE20.04b 023 a 0.05b 0.19b 11.69 a 1.50 a 0.09 a 22398 ¢
4312 CK 0.08 a 0.08 b 0.09 a 0.25a 6.14b 0.84a 0.10a 293.61 a
Dongnong 312 4b¥ 1 0.07a 0.09 b 0.07ab  023a 7.18 b 0.94 a 0.08 a 281.68 b
AEFE20.03 b 0.19a 0.04 b 0.26 a 10.89 a 1.0l a 0.09 a 48.53 ¢
A4 321 CK 0.18a 0.10 a 0.15a 043 a 8.06 b 1.12b 0.08 a 314.81 a
Dongnong 321 4b¥ 1 0.07b 0.06 a 0.10b 0.24 b 6.03 b 1.07 b 0.08 a 224.88 b
AEFE2 0.03 b 0.11a 0.03 ¢ 0.16 ¢ 1270 a 1.85a 0.10 a 10222 ¢
A4 322 CK 0.07 a 0.06 a 0.05 a 0.17 a 6.24 a 0.83b 0.08 a 221.86 a
Dongnong 322 4bH 1 0.07a 0.07 a 0.04 a 0.18 a 9.00 a 1.39a 0.09 a 140.68 b
AEFE20.03 b 0.05 a 0.04 a 0.11a 8.09 a 1.44 a 0.08 a 63.63 ¢
Ha 3 CK 0.40 a 0.19a 0.16 a 0.74 a 11.50 a 1.02b 0.09 ab 46791 a
Zhongshu 3 AEFET 0.05b 0.07 b 0.04 b 0.13b 10.02 ab 1.28 ab 0.08 b 250.74 b
EBE2 0.03 b 0.05b 0.02b 0.12b 6.82b 1.34a 0.12a 81.57 ¢

TE: AF/NS TR 0.05 K P 2E R 3, RABE RZE AL, T,

Note: Different lowercase letters represent significant differences at 0.05 level, using Duncan's multiple range test method. The same below.
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method. The same below.
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Figure 1 Effect of light intensity on relative chlorophyll contents in leaves of potato plantlets in vitro
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Table 2 Effect of light intensity on maximum photochemical yields in leaves of potato plantlets in vitro

BT (R ) pise! it =T S i (R) pis: B AT i
Variety (line) Treatment FJ/F, Variety (line) Treatment FJ/F.,
A44 CK 0.63b 442303 CK 0.72a
AbF 1 0.76 a Dongnong 303 AbEE 1 0.54 b
Ab P2 0.74 a AbF 2 0.55b
A46 CK 0.73 a A4 310 CK 0.68 a
AbH 0.68 a Dongnong 310 YLD 0.70 a
AbF 2 0.74 a AbF 2 0.63 a
A92 CK 0.72 ab HA312 CK 0.68 a
AbH 1 0.79 a Dongnong 312 JiS1ip| 0.65a
Qb2 0.66 b Qb2 0.62 a
A231 CK 0.66 a 4 321 CK 0.62 a
AbHE 1 0.77 a Dongnong 321 AbHE 1 0.61 ab
QhF 2 0.64 a Qb2 0.53b
A232 CK 0.71 ab e 322 CK 0.64 a
AbHE 1 0.77 a Dongnong 322 AbHE 1 0.61 ab
Vi3 ip) 0.62b LhFE2 0.58b
i EE R T CK 0.68 a g3 2 CK 0.61 a
Favorita AbBE 1 0.61b Zhongshu 3 AbEE 1 0.57 ab
AL BE2 0.58 b V3L 0.52b
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Figure 2 Effect of light intensity on ETR.... and Ik in leaves of potato plantlets in vitro
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Figure 3 Effect of light intensity on light energy utilization efficiency in leaves of potato plantlets ir vitro
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