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Abstract: Diploid (2n) and tetraploid (4n) seedlings were used in this study to access the optimal light quality for the
growth of Anthurium andraeanum Pink Champion seedlings. Different LED light configurations with varying ratios of
red light (R) and blue light (B) served as the light source, while fluorescent daylight lamps were used as the control
(CK). Seven types of light qualities were set up: CK, R, B, R5 : B5, R6 : B4, R7 : B3, and RS : B2. The study evalu-
ated how different light qualities affected the growth of A. andraeanum seedlings, as well as the contents of soluble
sugar (SS), soluble protein (SP), hydrogen peroxide (H,0,), and malondialdehyde (MDA) in the leaves. Additionally,
the activity of superoxide dismutase (SOD), catalase (CAT), and peroxidase (POD) was measured. The results indicated
that, compared with the control, red light (R) reduced leaf width, leaf area, and biomass of the two types of seedlings,
and increased the POD activity in both seedlings, also the CAT activity and MDA content in the 2n seedlings. Blue light

WK EE 2025-02-04; BZHHE 2025-03-17

ESWB fiddd MR SIEAATA (5 AA1202218 5 ); fEil#be AA S RIS shIE 4T H (£ 2022XQT004,
& 2022XRC095 ),

EEB N 5% (1998—), 2, WL, WF5ETrm . LU AN, SE{F/E# ( Corresponding author ): 7KKV (ZHANG
Yongping ), E-mail: zh-yongping@163.com,



1904 o AE A F AR w46 %

(B) significantly decreased the biomass, SS, and H,O, content of the 4n seedlings, and increased the CAT and POD ac-
tivity in both 2n and 4n seedlings, and the SOD activity in the leaves of the 2n seedlings. The combination of red and
blue light qualities had the ability to mitigate the growth reduction or MDA increase caused by the individual light types.
The combined red and blue light treatment increased the number of leaves, leaf area, leaf width, root length, biomass, SP
content, and SOD and CAT activity in both types of seedlings. As the proportion of red light increased, biomass and
protective enzyme activity initially rose and then declined, peaking under the R7 : B3 treatment. Conversely, H,O, and
MDA content exhibited an inverse trend. In conclusion, the appropriate ratio of combined red and blue light signifi-
cantly promotes the morphogenesis and biomass accumulation of A. andraeanum seedlings, and enhances the antioxi-

dant capacity. After a comprehensive evaluation using membership functions, R7 : B3 was determined to be the most

effective among the seven light qualities, making it the optimal choice for the growth of A. andraeanum seedlings.
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Tab. 1 Influence of different light qualities on the morphology of 2n and 4n seedlings of A. andraeanum
bk i s B e ST s fiic s

Material Treatment  Plant height/cm Leaf number Leaf area/mm® Leaf width/cm  Root number lenI;(t)}? /tcm Root width/cm

2n CK 8.52+0.141 4.67£0.67"°  23.760.40° 1.11£0.066" 6.00£1.00™  3.68+0.14°  0.09+0.01°

R 11.52+0.35° 3.67+0.33°  16.06£0.77°  0.73+0.05¢ 4.00£1.00°  3.01£0.14°  0.05+0.00°

B 5.96+0.38° 4.00£0.58"  15.94£0.50°  0.77+0.04™  6.67+1.02"  2.38+0.15°  0.08+0.00"

RS : BS 6.53+0.28° 4.00£0.58"™  19.77+0.70° 0.81+0.07% 6.67+0.88  2.61+0.11°  0.09+0.00°

R6 : B4 9.93+0.39° 6.00£0.58"  18.97+0.69*  0.81+0.07% 7.00£1.00°  5.11+0.20°  0.09+0.00°

R7 : B3 13.44+0.24° 6.33£0.88"  32.50+1.53" 1.040.05%° 6.67+0.88%  4.02+0.20°  0.12+0.00*

RS : B2 9.45+0.05° 6.00£0.58"  29.82+0.27" 0.95+0.05% 7.67£1.02%°  2.79+0.12°  0.11+0.01*

4n CK 7.2240.30° 4.33+0.33"  25.16+0.27° 1.16+0.01* 10.67+0.67™  3.55+0.09°  0.11+0.00°

R 9.37+0.17° 3.37+0.88"  12.57+0.51° 0.60+0.01¢ 5.00£0.58°  1.47+0.21¢  0.09£0.00°

B 5.41£0.30¢ 4.00£0.58"  20.53£1.24°  0.77+0.04° 5.67£2.67°  3.50+0.37°  0.09£0.01°

R5 : B5 6.39+0.07° 4.67+0.33°  21.45+1.21°  0.83+0.05° 8.67+3.48"™  3.26+0.39°  0.10+0.00"

R6 : B4 7.05+0.35° 5.00£0.58"  22.97+0.59" 1.04+0.04° 10.00+£3.46™  2.41+0.34°  0.10+0.00%

R7 : B3 10.46+0.30° 5.67+0.88"  28.15+0.43"  1.19+0.04° 14.00£1.53*  4.92+0.12°  0.13+0.01°

RS : B2 6.97+0.27° 5.33£0.33"  22.13£1.95°  0.98+0.06™  10.67+1.76™  2.78+0.11*°  0.11x0.00°

E: ARVNG PR AR AR 22 55 3% (P<0.05),

Note: Different lowercase letters indicate significant difference between treatments (P<0.05).
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Fig. 2 Effect of different light qualities on dry weight in A. andraeanum 2n and 4n leaves
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Fig. 3 Effect of different light qualities on physiological characteristic in A. andraeanum
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Tab. 2 Comprehensive evaluation of physiological indices of A. andraeanum 2n and 4n under
different light qualities using membership functions

PR Lb 3 sKJE PR AL Membership function value
Material Treatment SS SP MDA SOD CAT POD H,0, Mean Rank

2n CK 0 0.15 0.90 0.07 0 0 1 0.30 6
R 0.22 0 0.28 0 0.26 1 0 0.25 7
B 0.08 0.13 0.91 0.62 0.34 0.35 0.06 0.36 4
R5 : BS 0.36 0.17 0 0.41 0.12 0.98 0.31 0.34 5
R6 : B4 0.87 0.44 0.45 0.34 0.35 0.36 0.35 0.45 3
R7 : B3 1 1 1 0.78 1 0.74 0.95 0.92 1
RS : B2 0.67 0.96 0.91 1 0.91 0.71 0.48 0.81 2

4n CK 0.39 0 0.38 0.13 0 0.05 1 0.28 6
R 0.44 0.03 0.23 0.10 0.04 1 0 0.26 7
B 0 0.23 0.40 0 0.40 0.95 0.22 0.32 5
R5 : BS 0.34 0.25 0 0.44 0.35 0.18 0.70 0.32 4
R6 : B4 0.41 0.92 0.34 0.47 0.39 0.14 0.55 0.46 3
R7 : B3 1 1 1 1 1 0 0.23 0.75 1
RS : B2 0.82 0.76 0.70 0.73 0.48 0.08 0.25 0.55 2
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