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Effects of Different Red and Blue Light Quality Ratios on Multiplication and Rooting of

Hemerocallis middendor fii Plantlets in vitro
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Abstract : Hemerocallis middendor fii plantlets were used as materials to investigate the effects of different
red and blue light quality ratios on multiplication and rooting in vitro. The results showed that red light
was more conducive to the increase of biomass and soluble sugar of shoots and the height and biomass of
rooting seedlings,but it was not conducive to the accumulation of pigment and soluble protein. Blue light
was beneficial to the synthesis of the pigment and soluble protein,but it was not conducive to the increase
of leaf number,root number and biomass of rooting shoots. The combination of red and blue light was fa-
vorable to increase the multiplication coefficient of the shoots,the number of rooted shoots,and the root ac-
tivity,and could promote the synthesis and accumulation of soluble sugar and soluble protein. Considering
each index comprehensively,the optimum light quality in the multiplication stage was the combination of
red to blue light with a ratio of 1 ¢ 1,in the rooting stage,the ratio was 6 : 4. The results would lay a foun-
dation for the application of LED light quality in tissue culture of H.middendor fii.
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Table 1 Effects of different red and blue light quality ratios on

multiplication coefficient and biomass of H. middendor fii shoots

ik IS fif 5T ik TR
/A /(g BT /(g ¥
100%R .0F0.3cd  4.097%0.219a 0. 16970.005a
80%R+20%B 7.840.4abc 3.820=%0.186a  0.161=%0.004a

60 % R+40%DB
50 % R+50%DB
100%B

7
7

T0%R+30%B 8.6+0.3a 3.249+0.272b  0.129740. 004de
8.040.3ab  2.505+0.154c  0.12040.004e
8.240.2ab  3.137+0.122b  0.145+0.003b
7.6+0.2bed  3.0247£0.132bc  0.140+0.003bc

CK 6.840.34d  2.75440.143bc  0.131£0.003cd
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Table 2 Effects of different red and blue light quality ratios on pigment content of H. middendor fii shoots (mge+g b
b B e a 4k E b M4k % atb FKAE bR
100 %R 0.17940. 006d 0.06240. 004f 0.24140.008e 0.072740.008b
80%R+20%B 0.26740.005bc 0.10040. 009cd 0.36740.011c 0.062=40.002bc
70%R+30%B 0.27840.024b 0.111£0. 003bc 0.389-£0.026bc 0.046=+0. 002d
60 % R+40%B 0.30040.012b 0.12840.007ab 0.42740.005b 0.07240.002b
50%R+50%B 0.36640.013a 0.13140.003a 0.49840.015a 0.088=£0. 004a
100%B 0.23640.005¢ 0.08840. 004de 0.32440.006d 0.056=40.003cd
CK 0.18940.011d 0.07940. 006ef 0.26740.015e 0.048=+0.004d
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Fig. 1 Effects of different red and blue light quality ratios on soluble sugar and soluble protein contents of H. middendor fii shoots
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Table 3 Effects of different red and blue light quality ratios on morphology of H. middendor fii in vitro rooting
4k B BR 5 /em R WE/ %% A& /em
100%R 7.06+0. 22ab 7.00+0.32b 4.00%+0. 32cd 6.08+0. 26b
80%R+20%B 5.10£0. 27¢ 6.80+0.37b 6.200.49a 8.40+0. 43a
70%R+30%B 7.30£0. 26a 6.40£0. 24b 6.00£0. 32ab 6.62£0. 78ab
60%R+40%B 7.2470.09ab 9.20%0. 37a 6.60£0.40a 6.00=£0. 34b
50%R+50%B 7.402%0. 26a 7.4040.40b 5.0040. 32bc 6.7040. 94ab
100%B 5.22+0. 24c 3.4040. 24d 3.00-0. 32d 6.18+0. 64b
CK 6.50+0. 34b 5.40+0. 24c 4.407+0. 24c 8.38+0.56a
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Table 4 Effects of different red and blue light quality ratios on biomass of H. middendor fii in vitro rooting (g kD
fief J5 TR
pogil
pENf] Hhy L R B Hby I Hi T
100 %R 1.034+0.021c 0.809740. 028bc 0.22640.015d 0.10240. 004c 0.08140.003c 0.02140.002d
80%R+20%B 0.87840.013d 0.53540.013d 0.34440.007b 0.076=40. 005de 0.04640.003e 0.03040.002bc
70%R+30%DB 1.150+£0. 048b 0.75240.039c¢ 0.39840.018a 0.1112£0.006bc 0.06940.003d 0.04240.003a
60%R+40%B 1.426+0. 044a 1.067+0. 048a 0.35940.012ab 0.13840.003a 0.10540. 003a 0.03340.001b
50%R+50%B 1.136+0.041b 0.86940.035b 0.26740.012cd 0.11940.004b 0.09440.004b 0.024740.003cd
100%B 0.58940. 008f 0.34140.018e 0.24940.014cd 0.06540. 004e 0.04040. 003e 0.02540.002cd
CK 0.69340. 040e 0.40140.025e 0.29240.022¢ 0.08240.003d 0.04840.002e 0.03440.001b
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Fig. 2 Effects of different red and blue light quality ratios on root

vigor of H. middendor fii in vitro rooting
3 ZEiti

JEAT LR AR ) A K R F TR Y RE A AT
1T A R A A ) TR S R AR T R R
AWFFE S5 RFR W] A8 R ACE FI T I B 2L A
TG R B TR A M, 4 R E
Martinez-Estradat® 2 7E 41 2 fil D. H. Cao " &5 1F %
VSR S AW o e A 1o i 7
FE P R BN . OGS AR RE I I8 o 5 A )



138 PO b bR B 2 i 34 %
K5 AALBEAREN XA EEEEREEZSENTMN
Table 5 Effects of different red and blue light quality ratios on pigment content of H.middendor fii in vitro rooting (mg e+ g )
JLBL ME a H4EE b 4% atb KA PR
100 %R 0.4324+0.025¢d 0.106=0.008¢ 0.538=0.019¢d 0.1114+0. 005be
80%R+20%B 0.32540.021e 0.073+0.004d 0.398+0.021e 0.088+0.007d
70%R+30%B 0.47840.003bc 0.12540.005b 0.603740.005b 0.116£0. 002ab
60%R+40%B 0.534=+0.011ab 0.069=0.003d 0.60340.009b 0.106=+0. 009bed
50%R+50%B 0.46040.023c 0.11140.003c 0.57040.021be 0.10740.006bed
100%B 0.558+0. 026a 0.14520. 004a 0.70320.023a 0.1344+0.011a
CK 0.37440. 026de 0.125240.001b 0.5002£0.028d 0.0930. 004cd
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Fig. 3 Effects of different red and blue light quality ratios on soluble sugar and soluble protein contents of H. middendor fii in vitro rooting
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