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 The influence of physical factors as microwave, laser radiation, magnetic field and 

ultrasound treatment are an alternative of soil additives and fertilizers. A Laboratory 
test was conducted in completely randomize design (CRD), with four replications, in 

2010 at the Department of Agronomy, Faculty of Agriculture, Urmia University, to 

evaluate the effects of microwave radiation on germination and seedling growth of 
soybean (Glycine max) seeds. Seeds were treated with four different power of 

microwave radiation (100, 200, 300 and 400 W) for 20 sec. control seeds were not 

treated. Analysis of variance data showed that microwave radiation improved 
germination and seedling growth of soybean. Invigoration of soybean seeds by 200 and 

300 W microwave radiations resulted in higher germination and seedling growth 

compared to control and other treatments. However, germination and seedling growth 
of these treatments was statically similar.  
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INTRODUCTION 

 

 Interest in the effects of high frequency electromagnetic waves on biological materials date back to the late 

19th century, while interest in the effect of high-frequency waves on plant material began in the 1920’s [1,9]. 

Many of the earlier experiments on plant material focused on the effect of radio frequencies (RF) on seeds. In 

many cases, short exposure resulted in increased germination and vigor of the emerging seedlings; however long 

exposure usually resulted in seed death [3,10]. It has been accepted that the thermal effect of microwave is 

related to the interaction with charged particles and polar molecules. Microwave fields are a form of 

electromagnetic energy, and its interaction with charged particles and polar molecules leads to their agitation, 

which is defined as heat [11]. Biological material placed in such radiation absorbs an amount of energy, which 

depends on the dielectric characteristics of the material [6]. In most of the published investigations concerning 

agriculture the microwave treatment has been used for disinfection of seeds before sowing. Many researchers 

used successfully the treatment with electromagnetic radiation from the radio- (10–40 MHz) and microwave 

diapason (2.45 GHz) on seeds of mustard, wheat, soybean, peas and rice seeking to eliminate the 

microorganisms (Fusarium graminearum) before seed storage. Some authors have investigated the influence of 

microwave treatment on different properties of seeds. Aladjadjan et al., [1] treated soybean seeds with 

microwave radiation (2.45 GHz) for 6 to 12 min with the aim to improve the distribution of triglycerides in the 

seed coat [2,5]. The purpose of this study was to evaluate the effects of microwave radiation on germination and 

seedling growth of soya bean seeds. 

MATERIAL AND METHODS 

 

 A laboratory experiment was performed in Department of Agronomy and Plant Breeding, Faculty of 

Agriculture, Urmia University during 2010. Seed used was obtained from the National Institute of Iranian Oil 

Seeds. Completely randomized design (CRD) with four replications was used. Seeds were treated with four 

different power of microwave radiation (100, 200, 300 and 400 W) for 20 sec. control seeds were not treated [4]. 

 Before treatments, all the seeds were sterilized against fungal pathogens. After the microwave treatments, 

seeds of each treatment separately were grown in petri dishes between two wet filter paper in three replications 
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(hundred seeds in each replicate).evaluation of germination test was continued for seven days. Germinated seeds 

were counted and evaluated daily. Seed was considered germinated when the radical it was at least 2 mm. Moist 

of petri dishes during the experiment was maintained at constant saturation. In order to evaluation of seedling 

growth, after germination thirty seeds of per treatments randomly selected and were transferred to plastic boxes 

with caps. There germinated seeds were planted in boxes on moist filter paper in three replications (ten 

seedlings in each replicate). Seedlings were grown for ten days in the boxes. 

 Mean germination time (MGT) was calculated based on the following equation of Ellis and Roberts: 

 
 Where n is the number of seed, which were germinated on day D, and D is number of days counted from 

the beginning of germination. 

 The germination index (GI) was calculated as described in the Association of Official Seed Analysts 

(AOSA, 1983) by following formula:  

 
 The time to 50% germination (T50) was calculated according to the following formula of Coolbear et al. 

modified by Farooq et al.: 

 
 Where N is the final number of germination and ni, nj cumulative number of seeds germinated by adjacent 

counts at times ti and tj when ni<N/2< nj. 

 Experimental data was analyzed by a statistical packet SAS, version 6.12. Treatments means were 

compared using least significant test (LSD) at 5% level of probability. 

 

RESULTS AND DISCUTION 

 

 The effects of treatment on all studied traits (expect T50) were statically significant at the level of one 

percent. The highest germination percentage was achieved from seed treated with 200 and 300 W (Fig.1). The 

best germination index (GI) was also related to these treatments (Fig.2) Minimum time required for germination 

was the same treatments (Fig. 3). However, Most of the seedling dry weight was recorded in 200 W (Fig. 4). 

According to the results, exposed of soybean seeds with microwave radiation improves germination. However, 

radiation intensity is very important for this purpose.  

 

 
 

Fig. 1: Effect of Different Microwave irradiation on final germination percentage of Soya bean. 
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Fig. 2: Effect of Different Microwave irradiation on germination index (GI) of Soya bean. 

 
Fig. 3: Effect of Different Microwave irradiation on mean germination time (MGT) of Soya bean. 

 
Fig. 3: Effect of Different Microwave irradiation on Seedling dry weight of Soya bean. 
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