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Table 1. Equation of germination indices
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(Equation (Index) (equation) (References)
number)
m GP=2 x100 o S panwar and Bhardwaj, 2005
N Germination percentage
R MDG= &£ d”‘”’_ ‘-"")m’?f"’iflﬁ Hartmann et al., 2005
T Mean Daily Germination
™ it Silex oley (SSle
_Z(ni.ti) :
MTG= n Mean Time to Germination Kulkarni et al., 2007
® pv=22 A 5l Hartmann et al., 2005
Ta Peak Value
® - & dlaz 9)))
GV=PVxMDG i Hartmann et al., 2005
Germination Value
*) GR:):"—i &5 Ay e a Kulkarni et al., 2009
ti Germination rate
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Na bl & Goew) Slp 59, Slai=Ta Sjalsr 2ol 5 54
n=Total of germinated seeds during period, N=Number of sowed seeds, T=Total germination period, ni=The number

of germination seeds at an interval of distinct period, ti=The number of days after the start of germination,
na=Maximum number of seeds in germination peak, Ta=The number of days to reach na point
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Table 2.Analysis of variances (Mean sqares) of light combinationseffects on germination indices of valerianseed

Olaye (Sl
4, Mean square
15 Sl . o45)) SES G .
Ol s mlie < . ey L o, S ” . T s
S.0V EJEEESRWERR _ Sler Sl b)) o Al azxady) Job  azadle Job azails .
s yals> i o yaile> dAzals,
als,
Germination Germination Mean daily Germination Mean time to Plumule Radicle dry
df L ..~ Peak value Radiclelength Plumulelength  dry .
percentage rate germination value germination weight weight
Light Iy 3 1336.57* 262.65* 8.02# 1446.25* 0.89# 8.28* 0.4649* 0.5597*  0.0062* 0.0160*
Error s 8 154 1.48 0.1742 3.24 0.0610 0.1270 0.0200 0.0082 0.0009 0.0018
CV% (7)o s oy 3.15 4.07 5.88 4.23 7.58 6.46 6.96 16.78 9.67 15.28
Al e oy S5 g a0 iy Jleil e jo jlo cime DS g2 g Kilo ol gy i g
*and ** means significant difference at p<0.05 and p<0.01, respectively.
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Table 3.Analysis of variances (Mean sqgares) of light combinations effects on some biochemical traits of valerian seedling
Oleye (Sl
Mean square
s Jess T PR RN NE
a0 . . . o) o) _ _ . .
soy CheSele UL USUSS adls bUd s ass)s . SoSlnl Gt -
0. ol azaile axrady, . , azale axrdds,
azaile azady,
o Plumule Radicle Plumule Radicle Plumule Radicle
Total  Chlorophyll Chlorophyll - B R total total
Carotenoids ~ soluble soluble antioxidant  antioxidant . .
chlorophyll a b . - phenolic phenolic
sugar sugar activity activity
compound  compound
Light oS 3 0.2883* 0.0661** 0.0706** 0.0427*  34.27* 8.56** 69.16** 31.35* 6.18%* 2.64%
Error Uas 8 0.00014 0.00005 0.00010 0.00010 0.6359 0.8041 1.46 121 0.2497 0.0124
CV% [T 1.90 1.99 3.67 2.77 1.16 1.44 1.85 1.92 7.58 3.09
(M)l s

Wil ge do )0 Sy g ao,o iy Jliz maw jo s g WS 0e2 g Kby o iy e g %
*and ** means significant difference at p<0.05 and p<0.01, respectively
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Table 3.Mean comparison of light combinationseffects on germination indices of valerian seed Y
< c Sid Gy S
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S o (Sialsr o il S e ) alsz 85, o . ) ) azadle Az,

lys, Sl e (em) (cm)
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. Germination Germination Mean Daily GerminationMean Time to Radicle  Plumule Plumule Radicle dry
-ight treatmen percentage rate Germination  Value  Germination reak Valu length length  dry weight weight
R 63.002 41.87° 9.212 68.812 2.66° 7.50*  2.48° 1.182 0.30% 0.18

85%R+15%B  51.33" 30.03° 7.32° 50.15P 3.12¢ 6" 3.032 0.44° 0.36% 0.30%
70%R+30%B  22.66° 28.57° 6.51° 33.03° 3.26° 5.01¢  2.75° 0.22° 0.35% 0.26%

F 20.50° 19.06°¢ 5.33¢ 17.894 3.982 3.55¢  2.10¢ 0.34%¢ 0.26° 0.14°¢
L1l pme St PLOL0S Jleas! mlace 55 LSD 05031 all  distes S e G S ghls Bl oS eSSl 052 3 Y
Means with the similar letter(s) in each column show insignificant difference according to LSD test, p<0.05 ¢
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Abstract

To investigate the effect of light quality on germination indices and some vegetative traits of
valerian seedlings, a research was conducted as completely randomized design with three replications
and light combinations in four levels (R light, 15% B + 85% R, 30% B + 70% R and fluorescent light)
were used. The results showed that the highest percentage of germination (63%), germination rate
(%41.87), mean daily germination (9.21), germination value (68.81), peak value (7.50) and lowest
mean time to germination (2.66) were obtained under R light. The highest dry weight of plumule (0.36
mg/seedling) were obtained under R light and 15%B + 85%R ratio. The highest dry weight of radicle
(0.3 mg/seedling) were acquired under30%B + 70% R and 15%B + 85%R ratios. The highest length
of plumule and radicle (1.18 and 3.03 cm, respectively) were obtained under R light and 15%B +
85%R ratio. The highest amount of radicle and plumule soluble sugar (63.37 and 72.54 mgg* FW,
respectively) were acquiredunder R light and 15%B + 85%Rratio. The highest amount of chlorophyll
a, b, totalchlorophyll (0.37, 0.47, 0.84 mg g*FW, respectively) and carotenoids (0.44 mg g FW) were
obtained under 30%B + 70%Rratio, the highest amount of radicle and plumule antioxidant activity
(60.09% and 71.04%) under 30%B + 70%R and 15%B + 85%Rratios and the highest amount of
radicle and plumule phenolic compounds (4.40 and 8.65 mg g FW, respectively) under 30%B +
70%R and 15%B : 85%Rratios were obtained. The results of this experiment showed that it is possible
to improve germination indices and biochemical and vegetative traits of valerian seedlings by the
usage of the R and B spectra compare with fluorescent light.
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