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Effects of light quality ratio and intensity of red/blue light on
growth of Hemerocallis middendorfii plantlets in vitro
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Abstract: [Objective)] The effects of different light quality ratios and intensities of LED red/blue light
on growth of Hemerocallis middendor fii plantlets in vitro were studied to provide theoretical evidence for
cultivating high-quality Hemerocallis middendor fii plantlets in vitro. [Method) The Hemerocallis mid-
dendor fii plantlets in vitro were cultured under five different LED ratios (100% R,80% R+20% B,70%
R+30% B,50% R+50% B,and 100% B). Using ordinary fluorescent lamps as control (CK), the best
quality ratio was screened. With the best quality ratio, different light intensities (30,40,50,and 60 pmol/
(m’ » s)) were tested to examine the effects on morphology, chlorophyll content, carotenoid content, solu-
ble sugar content,soluble protein content,and root activity. [Result] The plant height and soluble protein

content reached maximum under monochromatic 100% B while the root length and soluble sugar content
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reached maximum under monochromatic 100% R. The leaf number, chlorophyll content, carotenoid content

and root activity reached maximum in 70 % R-+30% B treatment. The root number and dry and fresh quali-

ty reached maximum in 80% R-+20% B. The plant height,leaf number,root number,dry and fresh quality,

chlorophyll content and soluble protein content all reached maximum with 50 pmol/(m?

root length reached maximum under 30 pmol/(m’
reached maximum under 60 pmol/(m’

70% R+30% B and 50 pmol/(m’

* 8) intensity.

« s) intensity, the

* s) intensity, and the sugar content and root activity

+ s) intensity. [Conclusion) The plantlets in vitro grew well under
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Table 1 Effects of different light quality ratios on morphology of Hemerocallis middendor fii test-tube plantlets
=} 2. O J_L/ E=N
s 5 i/ vy BRI e ket AR
. . Maximum root (mg* B~ (mg+ D
Treatment Plant height No. of leaves No. of roots . .
length Fresh quality Dry quality
100% R 50.11+3.98 cd 3.504+0.29 a 45.04=+5.36 a 3.00+0. 41 abe 177.93420.72 ¢ 23.73740.40 be
80% R+20% B 54.8445.41 be 3.33+0.33 a 23.124+1.96 b 4.33740.23 a 499.73+40.68 a 48.1740.85 a
70% R+30% B 65.63%3.73 ab 4.00%0.58 a 42.99+3.69 a 3.67+0. 88 abc 291.27435.64 ab  28.4741.07 be
50% R+50% B 53.5646.00 cd 3.75+£0.25 a 27.834+3.53 ab  4.00£1.08 ab 372.73432.69 ab  42.17£0.21 ab
100% B 77.73£4.62 a 3.004+0.58 a 30.4845.46 ab 2.33+0. 88 be 150. 40414. 29 ¢ 9.30+0.05 ¢
CK 38.274+3.98 d 3.20+0.37 a 26.68+2.85ab  2.00+0.45 ¢ 190. 18+20. 93 ¢ 21.547+0.24 ¢

TE « [ 51 B0 5 i A [ 0 3R b B ) 22 53 30 2 (P<<0. 05) . TR,

Note: Different letters show significant difference between treatments at P<Z0. 05. The same below.
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Table 2 Effects of different light quality ratios on pigment content of Hemerocallis middendor fii test-tube plantlets
4k MR a/(mg g™ 1) M2 E b/(mg + g7 1) KAE NE/(mg-g D) 2R (a/b)
Treatment Chl a Chl b Car Chl a/Chl b
100% R 1.0440.19 ab 0.4040.03 b 3.64+0.18 b 2.60+-0.20 b
80% R+20% B 0.84+0.09 b 0.37+0.06 be 4,80+0.33 ab 2.27+0.28b
70% R+30% B 1.234+0.07 a 0.58+0.07 a 5.20+0.42 a 2.19£0.26 b
50% R+50% B 0.93+0.11 ab 0.3240.03 be 4.62+0.39 ab 2.9140.03 b
100% B 1.0840. 04 ab 0.2140.01 ¢ 4,63+0.13 ab 5.144+0.25 a
CK 1.0340.11 ab 0.474+0.03 ab 4.54+0.21 ab 2.19+0.14 b
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Table 3 Effects of different light quality ratios on soluble protein content, soluble sugar content.and root activity of

Hemerocallis middendor fii test-tube plantlets

b B AEEER/ (mg g D LR % WRIES /(pgeg ' +h™ D
Treatment Soluble protein content Soluble sugar content Root activity
100% R 0.3340.07 a 4.2540.04 a 637.70+36.17 b
80% R+20% B 0.30+0.02 a 2.4440.22 b 604. 46+30.12 be
70% R+30% B 0.35+0.01 a 3.48+0.36 a 884.32+33.38 a
50% R+50% B 0.36+0.02 a 2.57+0.21b 676.21+12.07 b
100% B 0.404£0.02 a 2.4240.26 b 397.42+23.58 ¢
CK 0.16+0.01 b 2.60+0.10 b 628.974+54,.01 b
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Table 4 Effects of different light intensities on morphology of Hemerocallis middendor fii test-tube plantlets

o B i/ - " B 54 K/ o _ fiif Jo &t/ Ji/
( }'Ll Jﬁxfi ‘ s /mm e ij(frﬁic mm R bR /‘ﬁJ\E71 T i/
pmol .s) . ) Maximum root ) (mg * f— 1) (mg+ D
. . . Plant height No. of leaves No. of roots N . .
Light intensity length Fresh quality Dry quality
30 27.784+2.34 ¢ 2.40+0.24 b 47.73+3.33 a 2.8440.17 a 149.40+11.27 b 15.62+1.23 b
40 30.08£1.75 ¢ 3.33%+0.33 ab 32.01£2.08 be 1.4040.24 b 142.30419.17 b 18.94+3.40 b
50 65.63£3.73 ab  4.00£0.58 a 42.9943.69 a 3.67340. 88 abc 291.27435. 64 ab 28.47£1.07 be
60 46.78£2.94 b 2.80%+0.37 b 22.91+1.78 ¢ 1.80£0.20 b 250.084+19.71 a 28.54+2.72 a
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Table 5 Effects of different light intensities on pigment content of Hemerocallis middendor fii test-tube plantlets

HHREE/ (umol » m™ % »s)  MEHE a/(mg-g D M2t b/(mg + g7 1) K PR/ (mg-g D) 4 (a/b)

SE 12 FEL P2 1R D' i 38 A ) T i 2 3R
KNERM G M PSR ab LERBE P REE
FIFER R a/b RIEAHK .

Light intensity Chl a Chl b Car Chl a/Chl b
30 0.55+0.04 ¢ 0.3140.05 b 3.63+0.22 b 1.8940.19 a
40 0.81+0.06 b 0.38+0.03 b 4.5740.23 ab 2.174+0.15 a
50 1.2340.07 a 0.58+0.07 a 5.20+0.42 a 2.194+0.26 b
60 0.9340.08 b 0.4340.03 ab 4,9540.19 a 2.16£0.02 a
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Table 6 Effects of different light intensities on soluble protein content,soluble sugar content,and root activity of

Hemerocallis middendor fii test-tube plantlets

FEIRBRE/ (pmol « m™ 2 « ) AEEEE/ (mg gD Al PR/ 2 ARG/ (pgeg '« h D)
Light intensity Soluble protein content Soluble sugar content Root activity
30 0.17£0.01 ¢ 3.8140.04 a 841.45+61.04 ab
40 0.26+0.01 b 3.654+0.12 a 451.93+38.42 b
50 0.35+0.01 a 3.4840.36 a 884.32+33.38 ab
60 0.2740.01b 3.97+0.12 a 1454.42453.46 a
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