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Table 1. Variance analysis for studied factors effects on seed germination characteristics of three
Artemisia species

Sl 5o
s gl soliT ax o Mean squares
Source of variation ]?'egrge of L_f')“‘?> o )d axdds, J?“a 043“""’ J?‘Ia WL‘S P 039
reedom Percentage of Radicle length ~ Plumule length  Seedling fresh
germination weight
“95. 2 3848.7" 13.2882™ 32.0648™ 98804.68™
Speceis
> 8 24101 70.818™ 92.18368" 368088.5™
Temperature
.)53 2 222.6™ 0.6162™ 0.7809™ 2937.046™
Light
Lex 4 16 147.4™ 0.3319" 0.5657" 1667.398"*
SpeciesxTemperature
Eded 4 54.7" 0.1336 ™ 0.1425 ns 611.386 "
Speciesx Light
ol . 16 57.8" 0.179* 0.2549* 968.392"
TemperaturexLight
5 x Led x digS
R kb 32 130 0.0394 s 0.0634 ™ 221.368 ™
Speciesx Temperature xLight
Error:Uas 243 20.95 0.072474 0.135884 437.238
(CV) &lpuis oo 15.48 14.02 14.00 13.85

o sme Sglas pae ™ g aoy0 ) 5 0 Jloiml mhaw (o o pre Dgldl oS gy
*, ™", s Significant difference at 5% and 1% and non-significant respectively

“oo Pl iz b by @ B ag)T 2S5 5 aams e
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Onen, ) coul oals 555 ol 5 cile a0 Y dluws
- ol F Bl ax 0 YO Ko s o a5 Jl s (2006
Jdods el S glas opl (Lauer, 1953) o 3,158
Lol sy sd 0, (b ol ais oo Llys o sl
WS ol i Ll 0l iy 40 sgres Sk (lacglis
50 Dol oy Lo 4y o )& (Siailer glae STy
i oSl iy )y e 53 gl b el S

(Ellis et al., 1986)
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Figure 1. Seed germination percentage of Artemisia species in temperaturexspecies interaction (LSD: 3.24)
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Figure 2. Seed germination percentage of Artemisia species in light x species interaction (LSD= 4.09)
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(Tabrizi et al, 2004; Mijani, 2013) culs _ials
il Jsbo or k5w o S T Jpar o5 sboslas
o Lelogs o g j5 x &s5 Jlite S1 Gl olaw 5
el Veolye celo VT Gl as8 aw 2 0 Jb e
Lyls cpl o 0g goclee azddle ol ol SoLb
(o sl YY) allugs ainyo o azadle Job o goals
b Sy 5 WS bl Sl 5 Sl b olowl
Sb 509 0 S Gialex ass 5l gk Slo>
5 Uakgh pl o (Baskin and Baskin, 1988) &)l
azdile opgaidy plade jei 5 ol 5 le a0 YO sles

L oylo sixe Dglis a5 als sanlive (e il F/AY)

sl 53 1y Glogl 81+ ) e eblo o s Al
g Alugs aieyo 0wl 00,5 sl ol 5 il ax 0 YO
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il o Les (1L 4555 a5 55 5 3y S0 41 53
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malo g azxady; ()9 9 Fialsz el A e ol S Sl
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Table 2. Mean comparison (xstandard error) of radicle length, plumule length and seedling fresh
weight of Artemisia in species X temperature interaction

G5 Les (olo) azads; Jsb (Grotle) azadle Jsb (p5 heo) a20lS 5 35
Species  Temperature Radicle length (cm)  Plumule length (cm)  Seedling fresh weight (mg)

5 0.85+0.19 1.33+0.21 72.65+13.28
10 0.98+0.20 1.48+0.22 81.86+14.14
15 1.45+0.23 2.00+0.25 115.02+16.10
20 3.85+0.36 4.63+0.40 282.65+25.21
A.annua 25 4.19+0.33 5.01+0.36 306.60+22.82
30 3.80+0.22 4.58+0.24 279.58+15.42
35 2.75+0.30 3.43+0.33 205.90+21.10
40 1.49+0.33 2.04+0.37 117.47+£23.42
45 0.61+0.18 1.08+0.20 56.38+12.42
5 0.49+0.26 1.37+0.49 59.39+£29.22
10 0.99+0.25 1.99+0.28 99.14+17.69
15 1.29+0.26 2.32+0.29 120.63+18.25
20 3.37+0.39 4.61+0.43 266.16+£27.46
A.biensis 25 4.08+0.24 5.39+£0.27 315.59+16.95
30 3.66+0.36 4.93+0.39 286.42+24.99
35 2.72+0.37 3.90+0.41 220.72+25.85
40 1.25+0.26 2.27+0.28 117.25+17.94
45 0.20+0.26 0.60+0.74 26.62+33.15
5 0.29+0.27 0.55+0.50 17.46+26.41
10 0.40+0.39 0.68+0.62 36.09+33.62
15 0.84+0.22 1.32+0.24 72.04+15.50
20 3.08+0.26 3.79+£0.29 229.23+18.52
A.vulgaris 25 3.03+0.24 3.73+0.26 225.54+16.70
30 3.36+0.26 4.10+0.29 248.88+18.48
35 1.93+£0.26 2.52+0.28 148.18+18.12
40 0.77+0.33 1.21£0.45 66.14+26.01

45 0.0 0.0 0.00

LSD 0.215 0.296 16.82
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Table 3. Mean comparison (standard error) of radicle length, plumule length and seedling fresh
weight of Artemisia in species X light interaction

455 2% Grogiilo) azadn; Jsb - (agile) azaile Jobo (p 5 ko) 4zalS 5 035
Species Light Radicle length (cm) Plumule length (cm) Seedling fresh weight(mg)
so,b dark 2.07+1.34 2.67+1.47 158.10+93 83
A.annua S, Vo /,55 VY 14 light/10 dark 2.33£1.40 2.97+1.54 176.73+98.13
pylde g5 continuous light 2.26+1.43 2.88+1.57 171.20+100.01
o, dark 1.95+1.39 2.97£1.65 164.10+101.19
A.biensis S,V 1,6 1F 14 light/10 dark 2.09+1.46 3.12£1.73 172.83+107.40
pyliw g5 continuous light 1.98+1.43 3.03+1.66 167.04+102.69
so,b dark 1.51£1.32 1.99+1.55 114.41+97 86
Avulgaris o6V 1,5V F 14 light/10 dark 1.56+1.28 2.05+1.49 118.32494.70
s5lae 55 continuous light 1.52+1.30 2.00+1.53 115.12496.34
LSD 0.124 0.171 9.708
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VE ol b gyl s Sglas a5 wl canline (p,5 oo
Lo e [0 polie SOLL 5 SO,U Celo Vol e el
039 polde Sub g ol F il ax 0 O sles jo clla
cilo ) (p,5 oo YOIFV) Jlade oy S die,s axals 5
(% Jgoz)
dieyd azalS Ah) g (Sl wollae sles (S )sba
SSlas 0g YL aAllugs ¢ dlu Sy a0 4 Cand dlwai
Ve slos jo dlosin aieys o azalS b, 5 il
30 5550 48 g0 oS Jbyo wal Jols o 5 il ax o
azxalS ol 9 (Sialez (VL oS Sole 4z )3 YO (sles
il Jsb wraiy, Jsb i palyz amyo aisls s |,
0 503 455 93 & s dlluniz aeys azalS 5 (039
"l s 4 Wlgoe &5 3 5 (ples gshe S
Wb sh ) e dleanr Gbas 5SS
3,90 Slaw o 4o (Onen, 2006; Anonymous, 2001)
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Table 4. Mean comparison (xstandard error) of radicle length, plumule length and seedling fresh
weight of Artemisia in temperature X light interaction

Lo )y Greile) azady,; Jsb - (Ragiile) azdile Jsbo (o5 o) 422l 55
Temperature Light Radicle length (cm) Plumule length (cm) Seedling fresh weight (mg)
ot dark 0.42+0.29 0.89+0.57 40.014£30.63
5 So,b Vo, VY 14 light/10 dark 0.55+0.38 1.11£0.59 49.22437.33
pyliw g5 continuous light 0.66+0.31 1.26+0.50 60.26+31.33
ot dark 0.72+0.39 1.29+0.71 67.02+36.21
10 o6 Vo,V F 14 light/10 dark 0.88+0.38 1.50+0.64 79.37+£33.37
pyliw g5 continuous light 0.77+0.43 1.35+0.73 70.70+38.05
S, dark 1.07+0.31 1.74+0.48 93.86£25.53
15 o6V o/, 1 F 14 light/10 dark 1.30+0.41 2.00+0.57 110.14+31.79
pylde g5 continuous light 1.21+0.32 1.90+0.43 103.69+23.79
ot dark 3.15+0.39 4.04+0.45 239.70+26.96
20 S,V e/,55 VY 14 light/10 dark 3.59+0.44 4.52+0.54 270.40+31.60
pyliw g5 continuous light 3.56+0.45 4.48+0.53 267.94+31.70
ot dark 3.69+0.45 4.62+0.67 276.85+£36.79
25 9,6 Vo,V F 14 light/10 dark 3.70+0.59 4.64+0.77 278.07+44.72
pyliw g5 continuous light 3.91+0.73 4.87£0.91 292.81+54.11
S, dark 3.64+0.22 4.57+£0.36 273.78+18.14
30 o6 Vo,V F 14 light/10 dark 3.69+0.37 4.62+0.50 276.85+28.03
pylde g5 continuous light 3.51+£0.39 4.42+0.52 264.26+29.45
ot dark 2.41+0.50 3.22+0.69 187.50+39.18
35 So,b Vo, VY 14 light/10 dark 2.69+0.56 3.52+0.76 206.85+43.52
pylde g5 continuous light 2.31+£0.36 3.11+0.52 180.44+28.46
ot dark 1.21+0.40 1.89+0.54 103.38+30.50
40 o6 Vo,V F 14 light/10 dark 1.26+0.43 1.95+£0.56 107.06+31.94
pyliw g5 continuous light 1.04+0.46 1.67+0.66 90.42+36.59
S, dark 0.29+0.27 0.64+0.60 25.67+32.74
45 o6 Vo,V F 14 light/10 dark 0.30+0.35 0.57+0.62 27.74429.87
pylde g5 continuous light 0.32+0.31 0.67+0.62 29.59+31.87
LSD 0.215 0.296 16.82
&lw
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Abstract

In order to investigate effects of temperature and light on germination of three Artemisia species, a
factorial experiment with four replications was conducted in laboratory of Science and Research Branch-
Islamic Azad University in 2013. Factors were three species of Artemisia (annual, biennial and perennial),
temperature at nine levels (5, 10, 15, 20, 25, 30, 35, 40 and 45°C) and light regime at three levels (dark, 14
light/10 dark and light). Results showed that maximum germination and seedling growth of perennial
Artemisia was at 30 °C while it was 25 °C for two other species. Less the amount of studied
characteristics such as germination percentage, radicle length, plumule length and seedling fresh in
perennial Artemisia, possibly due to less investment of perennial weeds in seed production. Among
investigated traits, germination percentage significantly influenced by species x light interaction. Highest
percentage of germination (66.75) was seen at 25 °C and continuous light. This treatment is significantly
different from other treatments. Knowledge about seed germination controlling factors will have an
important role in weeds control.
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