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Table 1- Analysis of variance for effects of physical seed priming on traits in Calendula officinalis L.

[EN JUUES 3 TO a0 I T Jdg s sl S5 sk 55 o Slos S5 g 0 ySlos Cld g Ll ol sy bl & Slos
S.0.V. dfy eoliT LAI Chlorophyll Flower Flower yield Biological Harvest index Essence Essence
an el
content diameter yield percentage yield
RS 2 0.001™ 070™ 2.21™ 011™ 98.80 ™ 51.40™ 220.28 ™ 22431.3"™
Replication
o 10 0.015 ™ 470™ 83.43 " 19777 216.77 " 840.15 " 272.38™ 166363.7
Treatment
s 20 0.001 2.24 10.13 0.84 21.47 135.75 141.99 15831.5
Error
C.V (%) - 13.89 10.86 15.42 10.25 22.77 29.59 16.94 19.51

ns, * and **: non significant, significant at the 5 and 1% of probability levels, respectively.
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Table 2- Mean comparison of physical seed priming on traits in Calendula officinalis L. under field condition

VWAY (YA o lods coiid ol o asly3 LS (o355 e8] iyl — sole a4y,

fyy

Priming agents and duration of ol J5 sk o ,Slos S el gm 0 KLos celols y u“-"L“’ owlwl 5 Sloe
exposure S o o Flower diameter Flower _%ield Biological yield (g.m?) Harvest index . Essence ,
LAI (mm) (g-m™) (%) Yield (ml.m?)
Slas o OeSilee Mean of Squares
Laser 5 minutes Ao b 3 0.04 22 9.11 11.54 56.65 643.3
Laser 10 minutes a8 e 5 0.15 19 9.63 18.84 45.32 766.6
Laser 15 minutes a8 10 5 0.21 25.66 13.85 27.71 18.81 1063
magnetic field 5 minutes ALES O uablite 0.16 27 7.27 25.33 20.82 533.3
magnetic field 10 minutes aiiiBo Ve ablice 0.21 24 8.89 33.20 20.93 666.6
magpnetic field 15 minutes AL VD b lize 0.27 14.66 11.63 17.84 31.13 929
Betal0 minutes Ly axil 0.16 17.66 7.16 32.90 44.30 400
GammaZ0 minutes Ll axisl 0.25 21.66 10.84 21.07 69.07 716.7
Ultrasonic10 minutes Seigul il 0.21 9 8.72 9.45 47.15 700
Hydro-priming 24 hours Sonos] 1 9 youR 0.12 22 7.1 11.18 26.78 420
Control (distilled water ) bl 0.04 5.42 4.34 7.89 19.84 254.7
LSD 5% 0.05 5.79 1.56 8.43 21.20 214.3



c Sl s las Sl B 50 Sl ng e 5 (Soid sl les iy 56— )5 5 ELazsS ol FYA

References osliiw! 350 zslio

- Artola, A., G. Carrillo-Castaneda, and G.D.L. Santos. 2003. Hydropriming: A Strategy to
increase Lotus corniculatus L. seed vigor. Seed Science and Technology. 31: 455-463.

- Atak, C., Emiroglu, O.S. Alikamanoglu, and A. Rzakoulieva. 2003. Stimulation of
regeneration by magnetic field in soybean (Glycine max L. Merrill) tissue cultures.
Journal of Cell and Molecular Biology. 2: 113-119.

- Basra, S.M.A., M. Ashraf, N. Igbal, A. Khalig, and R. Ahmad. 2004. Physiological and
biochemical aspects of pre- sowing heat stress on cotton seed. Seed Sci. Technol. 32:
765- 774.

- Bogumila, B., and D. Bert. 2005. Effects of water supply methods and seed moisture
content on germination of cohina master and Tomato. Seed Research Institute of
Phenology and Floriculture. 18: 96-100.

- Bradford, K.J. 1995. Water relations in seed germination. Seed Development and
Germination. Marcel Dekker Inc. New York. J. Kigel and G. Galili (eds.). pp. 351- 396.

- Chen, Y.P,, L. Li, and F.M. Li Wang. 2002. The effects of He- Ne laser and KT treatment
on the seeds germination and growth of wheat. Acta Laser Biol. Snica. 6: 412 416.

- Farahvash, F., H. Porfeaizi, M.A. Madadi saray, and P. Azarfam. 2007. Effect of gamma
irradiation on wheat physiological traits. Journal of Agricultural Sciences. 1(3): 91-100.

- Farooq, M., S.M.A. Basra, E.A. Warraich, and A. Khalig. 2006. Optimization of
hydropriming techniques for rice seed invigoration. Seed Sci. Technol. 34: 529- 534.

- Florez, M., M.V. Carbonell, and E. Martinez. 2007. Exposure of maize seed to stationary
magnetic fields: Effects on germination and early growth. Environmental and
Experimental Botany. 29: 68-75.

- Fomicheva, V.M., R.D. Gavoroon, and V.l. Danilov. 1992. Proliferative activity and cell
reproduction in meristems of seedling roots of pea, flax and lentil under conditions of
screening of geomagnetic field. Biofizika. 37: 745-749.

- Hernandez, A.C., C.A. Carballo, A. Artola, and A. Michtchenko. 2008. Laser irradiation
effects on maize seed field performance. Seed Sci. Technol. 34: 193-197.

- Hornok, L. 1992. Cultivation and processing of medicinal plant. Publ. Akademiai kiado,
budapset. Soils, Plant Growth and Crop Production. VVol.Il.

- Igbal, M., Z.U. Haq, Y. Jamil, and M.R. Ahmad. 2012. Effect of presowing magnetic
treatment on properties of pea. Int. Agrophys. 26: 25-31.

- Kalvatchev, Z., R. Walder, and D. Garzaro. 1997. Anti-HIV activity extracts from
Calendula. Biomedicine and Pharmacotherapy. 51(4): 176-180.

- Kim, J.S., E.K. Lee, M.H. Back, D.H. Kim, and Y.B. Lee. 2000. Influence of Low dose
radiation on the physiology of germinative seed of vegetable crops. Korean J. Env.
Agric. 19: 58-61.

- Kordas, L. 2002. The effect of magnetic field on growth, development and the yield of
spring wheat. Polish Journal of Environmental Studies 11:527- 530.



e VWAY (YA o lod ot ol o sly3 LS (6355 e8] oigi — sole i |
a

- Martin, F. 2005. A grower’s manual for Calendula officinalis L. ADAS Bridget Research
Centre. 7(14): 1468-1472.

- Martinez, E., M.V. Carbonell, and J.M. Amaya. 2000. A static magnetic field of 125 mT
stimulates the initial growth stages of barley (Hordeum wulgare L.). Electro-
Magnetobiol. 19(3): 271-277.

- Mc Donald, M.B. 2000. Seed priming. (eds. M. Black and J. D. Bewley). Sheffield
Academic Press. PP: 287-325.

- Minorsky, P.V. 2007. Do geomagnetic variations affect plant function? Journal of
Atmospheric and Solar- Terrestrial Physics. 69 (14): 1770-1774.

- Mohammadi, S.K. F. Shekari, R. Fotovat, and A. Darudi. 2012. Effect of laser priming on
canola yield and its components under salt stress. Int. Agrophys. 26: 45-51.

- Moon, J.D., and H.S. Chung. 2000. Acceleration of germination of tomato seed by applying
AC electric and magnetic fields. Journal of Electrostatics. 48: 108-114.

- Omid beygi, R. 2005. Quarterly research plants and scented Iran any medications. 21(4):
32-28.

- Palov,l., S. Stenfano, and K. Sirakov. 1994. Possibilities for pre sowing electromagnetic
treatment of cotton seeds. Agric. Eng. 3(2): 3-6.

- Pietruszweski, S. 1999. Effects of magnetic seed treatments on yields of wheat. Seed. Sci.
Technol. 48: 621-626.

- Podleoeny, J. 2002. Effect of laser irradiation on the biochemical changes in seeds and the
accumulation of dry matter in the faba bean. Int. Agrophysics. 16: 209-213.

- Sasam shariati, H., and F. Moatar. 2003. Plants and natural drugs. Publishing day Splashing.

- Shabrangi, A. 2005. The effect of magnetic fields on germination, plant development,
structure and lentils. MS.c. Thesis Biology Plant Sciences. Islamic Azad University,
Science and Research Branch. PP: 140.

- Silvia neam, U., and V.V. Marariu. 2005. Plant growth in experimental space flight
magnetic field conditions. Rom. J. Biophys. 15(1-4): 41-46.

- Vasilevski, G. 1987. Results of the laser application in the primary production and food
industry. X111 Yugoslavian Symposium of Agricultural Technique.

- Vasilevski, G., and D. Boshev. 1995. The use of laser light as a possibility for production of
healthy food. Eco-Conference, Review of Papers, 51- 62. Skopje, Macedonia.

- Vasilevski, G., and N. Gajdadziev. 1988. Laser application in agriculture and food
technologies. Conference Developing Counties Export of Agricultural Products Ohrid,
Organized by Center for International Cooperation and Development -CICD, Ljubljana,
Yugoslavia.

- Wi, S.G., B.Y. Chung, and J.S. Kim. 2007. Effects of gamma irradiation on morphological
changes and biological responses in plants. Micron. 38: 553-564.

- Yaldagard, M., and S.A. Mortazavi. 2008. Application of ultrasonic waves as a priming
technique for the germination of barley seed. J. Inst. Brew. 114(1): 14-21.



Journal of Crop Ecophysiology / Vol. 7, No. 4, 2014 430 I

Effects of Physical Seed Priming and Hydropriming on
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Abstract

To study the effect of different seed treatments on germination of calendula, an
experiment conducted in field with complete randomized block design and three replications,
at Agricultural Research Station of Islamic Azad University, Tabriz Branch in 2013.
Treatments were: treating the most seeds by ultrasonic with maximum (3 w.m?) and gamma
and beta by 2 uc for 10 minutes, laser by 6328A° and magnetic field by 40 MT for 5, 10 and
15 minutes hydro-priming for 24 hours and control. Results indicate that maximum flower
yield (13.85g) was produced by seeds treated with laser irradiation for 15 minutes as
compared to that of control (4.34g). Highest biologic yield belonged to seeds treated with
magnetic field for 10 minutes (33.20 g.m™) and lowest to control (7.89 g.m™). Highest harvest
index was obtained from seeds treated by gamma irradiation for 10 minutes (69.07) and
lowest for 15 minutes (18.81). It may be suggested that marigold growers may improve crop
yield by priming the seeds with magnetic field and laser irradiation before sowing.

Keywords: Calendula, Harvest Index, Marigold, Seed priming.
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