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Table 1. Analysis variances (mean of squares) of measured characteristics of seeds of Calendula officinalis under various treatments in laboratory conditions

s gl Gl e hah Siler o) axelS Job azelS 55 azelS Sus ) amlSoudls sl Sdsd
SOV w1 Germination Seed Percentage of Length of Fresh weight Dry weigth Calendic Linoleic
T df rate vigour germination seedling of seedling of seedling acid acid
@) Swsl 7 0.28* 816.5% 4566.3* 716.5™ 162.3™ 156.89™ 0.0027* 0.0011*
®) L 1 16.8%* 592.6* 560.2%* 662.6* 877.92™ 562.3™ 0.0165** 0.0081**
(©) bl ansl 1 1.42% 553.5% 668.8™ 441.5% 833.56™ 624.8™ 0.0142* 0.0072*
axb 7 0.29" 322.2™ 55.89ns 212.18™ 129.31ms 895.32" 0.0029*% 0.0015*
axc 7 0.27" 215.1 550.91™ 288.1" 462.3™ 145.15™ 0.0027* 0.0014*
bxc 1 0.17ms 302.1" 664.2™ 377.1" 77.65" 55.65m 0.0016" 0.0008ms
axbxc 7 0.28* 22.56™ 143.9% 12.56™ 132.98* 116.8" 0.0027* 0.0013*
(Errorylas 64 0.126 14.66 66.99 14.56 62.12 5433 0.0012 0.0006
(CV)Ol s g o 5.43 8.8 9.2 124 7.2 6.5 1.1 0.9

ns, *and** : Not Significant, Significant at P=0.05 and P=0.01 levels of probability, respectively wo,s gy 5 do )0 S grhaw 10 o g IS 3 g 3 o o cixe S| W3l S

Hlpddown jd Jidiles Gluogas p oo g iyl axdl (S s vl (JgSdS (pld1 Ly by Ol yid) Soomu ] 31 Bl Ol 51 uSSleo dug Ui -Y Jgo
Table 2. Mean comparisons of priming (KNQOs, Gibberellin, Poly Ethylene Glycol), UV and temperature on measured characters under laboratory conditions

Sy G el b Gl oes L Gz aey amlS b el op el S8 0gs sl Sl sl Sty
o UV Temperature Germination o Percentage of Length of Fresh weight of Dry weigth Calendic acid Linoleic acid
Priming : o Seed vigour L . . .
(Min) (°0) rate (seed/day) germination  seedling (cm) seedling (g/plant) of seedling (g/plant) (%) (%)
Control sl 0 20 46.8:22a  568.75:242b  62.5+3.3ab 9.120.5ab 5.7+0.2d 2.1%0.2b 52.1422b  30.1%l.1ab
15 25 18.6+1.4e 334.7422.2d 57.743.9¢ 5.840.2d 3.840.3g 1.9£0.1b 49.5¢1.9c  28.2+0.8bc
Hydro-priming wlyss oes 0 20 4691282  717.6£142a  74.75+7.8a 9.6+0.4a 6.740.2b 3.1+0.2a 5554332 31.240.9a
Y A% 15 25 23.86422d  483.84222¢  64.5+4.7ab 7.540.2¢ 4.620.1f 1.940.1b 50.2+1.1c 29.1+0.8b
. 0 20 3048:22c  410.7+11.2d 55.543.9¢ 74+0 3¢ 42+02fg 1.940.2b 51.9+14b  29.4%0.7a
KNO3(200ppm) sty 1% 15 25 242+099d  2993+322¢  47.59.5d 6.3+0.3d 3.140.1h 1.120.1c 493+09c  27.5:0.6¢
. 0 20 22.6340.68d  245.3+32.2¢ 44.65.8d 5.5+0.4de 39+0.1¢g 1.140.1c 50.242.3b  28.8+0.8b
KNO3(400ppm) ety 123 15 25 17.940.77¢  150.8+12.6f  35.9+9.9¢ 42+0.2f 2.5:0.2h 0.840.1d 484+1.01c  27.120.9¢
. . 0 20 46.97+155a  709.9+14.2a 69.6+2.9a 10.220.3a 72+0.1a 2.840.2a 577+1.5a  32.1%0.9a
Gibberellin (200ppm) Sz oo 15 25 39.94+1.92b  505.9+152b  61.7+3.9b 8.2+0.4b 6.9+0.3ab 1.9+0.2b 53.5412b  30.10.8ab
. . 0 20 36.64-1.94b  505.1433.2b 55.5£5.9¢ 9.120.4ab 7.140.2a 2.7+0.2a 558433a  31.1%0.5a
Gibberellin (400ppm) oz 15 25 2001435 374.54242d  52.75+6.9¢ 7.140.3¢ 6.240.1c 1.540.1c 5214096 29.3+0.6b
PEG (5 bar) Jy5ulf oLl L 0 20 11.15£0.91f  289.9+12.2¢ 453+1.1d 6.440.3d 5240.1¢ 2.9+0.2a 50.242.6b  28.3+0.6¢
¥ : 15 25 8.82+0.69g 183.6425.2F 36+2.2¢ 5.140.2¢ 4.5+0.2f 1.940.2b 483+£1.5¢  26.4+0.5d
. - 1. 0 20 9.43+0.94¢g 172.249.2F 41£1.1d 4250 3f 4.6£0.1f 1.840.1b 482+14c  27.140.4d
PEG (-10bar) Jssl5olilk 15 25 5.53+0.99h 100.848.2¢ 32.5+1.3¢ 3.140.2¢g 3.140.1h 1.140.2¢ 463+23d  25.5+0.7¢
Means in each column followed by the same letters are not significantly different (P<0.05). S (P S D) o 10 (5l cire ol s S i By S JBlas gl a5 Sl Sile
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Abstract

In order to investigate the effects of seed priming on seed germination indices and fatty acids of
marigold (Calendula officinalis 1.) seeds under ultraviolet radiation and temperature, a factorial
experiment was conducted in a completely randomized design with four replications. The levels of
treatments contained of 8 types of priming (200 and 400 mg.l" of gibberellic acid and potassium
nitrate, -5 and -10 bar levels of polyethylene glycol, hydroperiming and control), two temperature
levels (20 and 25 ° C) and two levels of ultraviolet radiation (0 and 15 minutes with 220 gms with 3
k.Gy intensity). The results showed that the use of gibberellic acid at concentration of 200 mg.1"! could
largely eliminate the harmful effects of ultraviolet radiation. Significant excesses in germination traits
such as germination percentage and seed vigour were observed in seeds treated with gibberellic acid.
There was a positive interaction of this hormone with other treatments. The highest seed vigour and
fatty acids content were observed in 200 mg.l' gibberellic acid treatment without ultraviolet
irradiation at 20 ° C.
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