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ABSTRACT 

 
Currently importance of medicinal plants lost their earn. However, lowering factors intensity 
medicinal crops, such as the stress factors will increased. Now a days medicinal plants become 
more important, even though yield decreasing factors of plants such as stress cousing factors 
will increase. Weed interference is the major problem of crop production. This experiment was 
carried out in order to evaluate the interaction of allophatic compounds of one of the major 
weeds of the region Chenopodium album on germination and seedling growth of Foeniculum 
vulgare under conditions of aging seeds to different reactions in response of the priming and 
aging allelophatic seeds in laboratory conditions, so the effect of allelophatic compounds, 
priming and quality on damage control of allelophatic compounds were evaluated. This 
experiment arranged in completely randomized design based on factorial with three 
repllications. treatments included seeds (agining seeds and healthy seeds), different types of 
priming (priming salicylic  acid, hydropriming and control) and total weed Chenopodium 
album extract (1:15 and control). The results of variance analysis of germination percentage, 
seedling length, seedling dry weight, germination rate index, R/S were showed significant 
difference for the interaction of agining and different concentrations of extract Chenopodium 
album on germination percentage at 1%. The results showed that applying priming by salicylic 
acid, the germination rate and seedling growth were incresed 12% and 21 in compare of the 
control. Treated with salicylic acid were decresed the germination rate and seedling growth 32 
and 43 percent respectively, even in the condition of presence of allelophatic componds. Effect 
of aging on seed germination and seedling growth were 9 percent more than the effect of 
compounds in compare with allophatic. Most allophatic effects were observed in radicle 
length, while the influence of aging was in the length of seedlings.  
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INTRODUCTION 

 
   Weeds from when human replaced native vegetation (natural) with agricultural ecosystems 
were accompanied stability with crops and influenced widely ecosystems with different mechanisms to 
increase their biological range [22].  

Weed management during growing season has been a serious problem for many years. 
Worldwide, a 10% loss of agricultural products can be attributed to competitive effect of weeds, 
despite their intensive control. Potential yield reductions caused by uncontrolled weed growth 
throughout growing season have been estimated to be 45 to 95%, depending on crop species, ecological 
and climatic conditions [2]. Therefore, weed management is a key element of most agricultural 
systems. The application of herbicides has been a major factor enabling the intensification of 
agriculture in past decades. Indeed, three million tones of herbicides per year are used in most 
agricultural systems [20]. There has been increasing herbicide resistance in weeds and widespread 
concern about adverse environmental effects from herbicide use [20]. For this reason, the use of 
allelopathic varieties may provide an alternative to minimize the risk towards agroecosystems by 
serving in a complementary way with herbicides. Weed in addition to competition, due to allelopathic 
activation have selective advantage [1]. One of the most important worlds weed is Chenopodium. This 
weed belongs to the chenopodiaceae and found in the most regions of the world. Chenopodium 
allelopathic activity have proven fully [4]. The most important compounds are kolorogenic acid, 
skopoline and benzoic acid [12]. 

Many weed species have been studied in vitro for their allelopathic potential on various field 
crop species such as Chenopodium album L. [20], Nepeta meyeri [19], Brassica nigra [22], 
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Amaranthus retroflexus, Chenopodium album and Cynodon dactylon [18] and Lantana camara [20]. 
Allelopathic property of Chenopodium album is presented as one of the damage-full parameters, which 
is caused by allelopathic effects of different plant parts [18]. 

Rezei and Yarnia [18] reported that Amaranthus retroflexus, Chenopodium album shoot and 
Cynodon dactylon root extracts stopped safflower seeds germination. The effect was 52-100% 
reduction of germination. It might be caused by changes of enzyme activities, which affect 
transmission reserved materials. Chenopodium album had the most reduction impact on root and shoot 
dry weight, root length, leaf area and biomass. 

Germination is an important stage in crop growth and allopathic compound affected 
germination. These compounds can regulate such interactions within and between species in plant 
communities [8]. This stage includes several phases, which is included water imbibitions, catabolic and 
anabolic phases. Irregularities in the respiration rate reduced metabolic energy (ATP) and resulted in 
seed germination and growth reduction. Activity of many enzymes such as proteinase, lipase and α-
amylase, which play an important role during germination stops under influence of compounds. 
allopathic compound not only reduced germination, but also delayed germination that affect seedling 
more greater. Seedling with big size may compet better under conditions of low soil moisture [7]. 

One of the factors affecting the germination, is seed size. The smaller seeds are more sensitive 
to stress caused by plant allelopathic remnants. Because they are rely less on carbohydrates stored in 
the event of stress. Although large seeds germination are similar to small seeds in vitro. One simple 
technique that improved vigor and establishment of seedlings and thus the plant's yield in the fields is 
priming. in Priming, the early stages of germination start by seeds imbibition and not let them seedlings 
emergence and then seed dried. There are reports showing that priming caused early transcription of 
DNA, and RNA, protein synthesis and embryo growth increased, and seeds damaged parts repaired. 
These factors can improve seeds germination rate and seedlings uniformity. So priming useful effect 
may be more apparent under unfavorable conditions [9]. Priming lead to faster emergence of seedlings 
and stronger plants. In addition, improved emergence percentage of seedlings can establish better plant 
population under different environmental conditions .But under influence of priming, some 
improvement in canopy related to early emergence and successful establishment of seedlings [9]. 

Salicylic acid (SA) or orthohydroxybenzoic acid play a major role in regulation of many 
physiological processes e.g. growth, development, ion absorption and germination of plats. Salicylic 
acid is a common plant-produced phenolic compound. Compounds in this group can function as growth 
regulators. In addition, SA could be included in the category of phytohormones. Exogenous application 
of SA may influence a range of diverse processes in plants, including seed germination, stomatal 
closure, ion uptake and transport, membrane permeability, photosynthetic and growth rate [6, 14].  

This experiment was performes to study the effect of Chenopodium album allolopathic 
compounds, seed size and priming effects on germination and seedling growth of Foeniculum vulgare. 

 
MATERIALS AND METHODS 

 
This research has been done at laboratory of agricultural faculty of Islamic Azad University, 

Tabriz branch located at 38   3 / N and 46   27 / E, 1360 meters altitude. For extract preparation, 
Chenopodium album plants have been collected and then put in an oven in 80°C to dry. Then the dry 
matter milled to preparation extracts, For 1:5 extract preparation, 20 grams of powder was used in 100 
cc of water. In this experiment seeds treated to accelerated aging. For this purpose seeds were placed at 
32°C for 16 days and 32 hours inside the incubator with humidity 90 percent and 5 days were exposed 
to air to drying and then standard germination test were done to evaluate seedling growth and 
emergence. Priming treatments applied by EC solution equal 8. Then the seeds exposed for 20 hours in 
distilled water and in the osmotic solution. Then remove the seeds and were exposed to air 24 hours to 
dring. Seeds of Foeniculum vulgare were sterilized, placed on double filter paper (Whatman No.2) in 
petri dishes and watered with 10 ml of aqueous extracts 1:5 and control. One hundred healthy seeds 
were sowed in two petri dishes for each treatment. Treatments were arranged within the growth 
chamber in a completely randomized design. Germination was carried out in a germination maintained 
at regime of 14 h light at 25 °C and 10 h darkness at 18°C. The number of germinated seeds was 
counted every days for 15 days. Germination rates were calculated according to the modification by 
Khan and Ungar [13] of the Timson’s germination velocity index: ΣG/t; where G is the percentage of 
seeds germinated after 2 days intervals, and t is the total time of germination [23]. After 15 days, root 
and shoot length and root and shoot dry weight were measured. Data analysis made by MSTAT-C and 
graphs by Excel. 
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RESULTS AND DISCUSSION 
 

Variance analysis showed that there were highly significant difference on interaction of 
fatigue and different concentrations of Chenopodium album extract on germination (Table 1).  
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Fig 2: interaction of aging*priming on germination percentage 
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Fig 1: interaction of aging*priming on seedling length 
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Fig 4: interaction of aging*extract on germination percentage 
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Fig 3: interaction of extract*priming on root/shoot ratio 
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Fig 6: interaction of extract*priming on seedling length 
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Fig 5: interaction of aging*extract on seedling length 
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Fig 8: interaction of extract*priming on seedling dry weight 
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Table 1: Anova of Effect of Chenopodium album extract and priming under seed aging on attributes of 
Foeniculum vulgare 

S. o V. df Mean square 
GP Seedling length Seedling dry weight Germination rate R/S 

aging 2 1545.42** 520.61** 5.77** 522.06** 3.34** 
priming 2 4066.007* 78.11** 0.86 ns 78.23** 0.50** 
priming×aging 4 130.91** 14.49** 0.16 ns 14.52 ns 0.09ns 
extract 1 20112.337** 467.20** 5.17** 468.21** 2.99** 
Aging×extract 2 39.350ns 44.29** 0.98* 88.78** 0.56** 
priming×extract 2 1377.86* 10.47** 0.23 ns 21 ns 0.15ns 
Priming×aging×extract 4 200.48** 7.64** 0.33 ns 30.65 ns 0.17ns 
Error 36 15.17 1.02 0.407 30.8 0.23 
CV(%) 7.42 12.25 10.25 5.91 9.8 

 
Aging seeds had lower germination percentages (Figure 1). Many researchers also have 

reported that priming increased germination and emergence of weak or damaged seeds [10]. 
Researchers have reported that priming increases the vigpr of rice, corn, peas and soybeans seeds and 
lead to rapid establishment, early flowering and high yield [17]. Figure 2 showed that reduction in 
growth of seedlings were more than germination percentage. Several reports indicate that increasing 
aging and reducing the vigor of seeds, decreases the ability of seedling to grow in the field [16]. Aging 
seeds showed germination rate and emergence percentage reduction [11]. There is no significant 
difference between control and 16 hours aging by Application allelopathic extracts but 32 hours aging 
reduced germination (Figure 4). While applying water priming and salicylic acid priming can recover 
this reduction. According to this figure can be seen that without any aging, salicylic acid eficiency in 
increasing seedlings length is more than water priming. Seedling growth rate reduced by allelopathic 
compound but aging effect was more than allelopathic compound (Figure 5). Aging increased seed 
sensitivity to allolopathic compound. Stopping germination may related to change in enzyme activity 
that affect on transfer and storage compounds during germination [5]. Water priming and salcylic acid 
increased germination rate (Figure 7)  

This means that priming decreased the intensity of germination that reduced by allelopatic 
compounds. Because priming improved germination, seedling emergence and establishment and 
improved yield also and reduced time of germination. Seed priming also increases seed vigor and 
reduces losses from late planting. Rapid germination under influence of priming arising from synthesis 
of DNA, RNA and proteins [3].  

Salicylic acid priming was most effective in reducing allelopatic compounds effect while no 
difference between  water treatment and control was seen without applying allelopatic compounds, but 
in applying allelopatic compounds, water treatment can be increase the length of seedlings. Turk and 
Tawaha [22] reported black mustard extracts reduced wild barley hypocotyl length, hypocotyl weight, 
radicle weight, seed germination, and radicle length by as much as 44, 55, 57, 63 and 75 %, 
respectively, when compared with a water control. Increasing the water extract concentrations from 4 
to 20 g per 100 ml of water of all black mustard parts significantly increased the inhibition of wild 
barley germination, seedling length and weight. 

Water priming when no extract applicated hadnot effect on seedling dry weight. But applying 
water priming increased seedling dry weight. salicylic acid priming increased seedling dry weight with 
or without extract application (Figure 8).  
 
Conclusion 
 

This study demonstrated that Chenopodium album displayed allelopathic activity and 
influenced emergence and growth of Foeniculum vulgare. Germination percentage was less sensitive 
than seedling growth to allelopathy. Effects of Chenopodium album extract on shoot and root 
elongations and dry matter were variable. The pattern observed suggests a high ability of Chenopodium 
album to compete against weeds which can be an issue with potential agronomic consequences. The 
results indicate a different degree of sensitivity between seed aging, and suggest that if water resources 
are limited during plant growth, which is common in Mediterranean areas, poor germination 
percentage, root development and dry matter accumulation of weeds may restrict the ability of weeds to 
cope with a water deficit and impair their ability to compete with Chenopodium album. Based on our 
results it seems that salinity resistance of Fennel seeds at germination stage will increase by treating 
seeds with on mM salicylic acid. This study is the first to demonstrate the allelopathic potential of 
Chenopodium album, one of the most valuable weesds in arid and semiarid areas, and the results can be 
the basis for establishment of long-term experiments to evaluate allelopathy under field conditions. 
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These experiments will further help to verify the impact of allelopathy on cultivation and establishment 
of some medicinal plants in places where water restriction is an important issue. The inhibitory 
substances present in Chenopodium album plants causing allelopathy could be used as a source of 
potential natural herbicide. So According to the negative impacts of weeds in fields, accurate control in 
sustainable agriculture systems are absolutely essential. 
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