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Effect of Light Quality and Intensity on Seed Germination and Seedling
Physiological Characteristics of Polygala tenuifolia
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YANG Bing-yue, HU Ben-xiang”™, LIU Xiao-ju, GUO Wen-qin
( Shaanxi University of Chinese Medicine, Xianyang 712046, China)

[ Abstract | Objective; To provide a reference for early seedlingof Polygala tenuifolia and provide
theoretical basis for increasing total phenols and total flavonoids through the study on the effects of light quality and
intensity on seed germination, seedling physiological characteristics of P. tenuifolia as well as on total phenolics
and total flavonoids. Method; Light with quality and intensity was used tointervene the germination of seed and
the growth of seeding of P. tenuifolia, and then the germination rate, germination energy, germination index,
vigor index, plant height, root length, dry weight, fresh weight, total phenolics and total flavonoids were
detected and determined. Result: The germination index and seedling growth index of P. tenuifolia under red light
were significantly higher than those of control group, and the total flavonoids content of seedlings under white light
was highest, while the total phenols content was highest in red light. The germination rate, germination potential

and germination index of seeds of P. tenuifolia were not affected by different light intensity. The light intensity of
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300, 500 pmol-m *s ' promoted the growth of P. tenuifolia seedlings. The total flavonoids content under the light

intensity of 100 pmol-m ~>s~' was highest, and the total phenols content was highest under the light intensity of

"', Conclusion: The effects of different light quality and intensity on seed germination and

300 pwmol +m -5
seedling growth showed that red light can promote the germination of P. tenuifolia seeds and the growth of P.
tenuifolia seedlings; white light could promote the formation of total flavonoids, and red light could promote the
production of total phenolics. Light intensity had no effect on seed germination of P. tenuifolia. The illumination
' was more suitable for the growth of P. tenuifolia seedlings. The light intensity of

' was beneficial to the formation of total flavonoids, and the light intensity of 300 wmol-m s ™'

intensity of 500 pmol-m s~
100 pmol-m ~*s
was beneficial to the formation of total phenols. Research showed that the effects of light quality and intensity on

seedling growth and the content of total flavonoids and total phenolics of P. tenuifolia, may be related to hormones

content, but the specific process remained to be verified.
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Fig. 1 Effects of light quality on seed germination of

Polygala tenuifolia
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Tablel

S0 (x £s,n=3)
Effects of light quality on seed germination of Polygala

tenuifolia (x £+s,n=3)

e R/ % KRS % REFAREL ILAEE
1 54.44 £0.02" 42.22 +0.02" 13.07 £0.06"  7.89 0. 10°
#5111 £0.05" 34.44 £0.02"  12.64 =0.08° 6.6 £0.09¢
¥ 50.00+0.06" 35.55+0.02* 11.64+0.04" 17.18 +0.05"
41 68.89 £0.08" 40.00 £0.07" 17.53 0.02° 33.93 £0. 04"
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Table 2 Effects of light quality on Polygala tenuifolia seedling(x +s,n=3)

I PR/ cm A/ em fif H /g THE/g

H 0.603 9 +0.08° 1.967 8 £0.22" 0.016 2 £0. 004" 0.001 5 +0.000 4°
# 0.5295+0.11° 2.973 5 +0.23" 0.020 8 £0.003" 0.002 1 +0.000 4"
I3 1.476 3 £0. 04" 3.600 3 +0.23" 0.021 1 £0.003" 0.001 7 £0. 000 5°
s 1.935 8 £0. 43" 6.247 5 +1.73" 0.033 8 £0. 007" 0.003 9 £0.000 5°
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phenol of Polygala tenuifolia(x +s,n=3) mg-g !
e IS gLl ST
&} 8.06 +1.57* 10.01 £0. 58"
£ 7.95 +1.06" 13.08 +1.24"
% 6.28 +0.97" 10.53 +1.39°
AN 5.09 +1.24° 13.62 £1.26"
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R4 FRXBMEEHFEFHZM(x+5,n=3)

Table 4 Effects of light intensity on seed germination of Polygala tenuifolia (x +s,n=3)

S8/ wmol-m 7% +s ™! K HEHS % RS % KRR W 14R %K
0 56.67 £2.55* 41.11 £1.92° 12.64 £0.05° 5.56 +0.02"
100 47.67 +1.92° 42.22 +1.92° 13.54 +3.00° 8.18 +1.81"
300 50. 00 =3.33* 37.78 £2.09* 10.93 +0.25° 37.93 £0. 84°
500 51.67 +1.67° 40.00 +2.31° 11.36 £1.63° 39.43 +1.56°
x5 AEXBNGHEKMPIM (3 £5,n=3)
Table 5 Effects of light intensity on Polygala tenuifolia seedling(x +s,n=3)
S8R/ umolem "2 es 7! R /em K /em /g FE/g
0 0.439 9 £0. 03¢ 4.699 7 £0.45° 0.029 1 £0.005° 0.001 6 £0. 000 3"
100 0.603 9 £0.08° 1.967 8 +0.22¢ 0.016 2 £0. 004" 0.001 5 0. 000 4"
300 3.472 3 £0.52° 5.7052 +0. 10" 0.020 9 0. 008" 0. 004 4 0. 002"
500 2.5357 +0.22" 9.583 6 +0.85" 0.024 0 £0.01% 0.003 6 £0. 000 8*
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Table 6 Effect of light intensity on content of total flavonoids and

phenol of Polygala tenuifolia mg-g !
3R/ wmol e m =%+ ! o P pey i
0 8.06 +0.98" 11.33 +£0. 84°
100 8.20 +1.24" 11.77 1. 65"
300 5.25 +1.38° 13.75 £1.25*
500 7.67 +0.87" 11.42 £1.06°
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