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Abstract: In order to investigating the effect of different  tobacco cultivars  residue on germination 
and seeding growth of soybean an experiment was conducted at laboratory and glasshouse  in college 
of Sari Agricultural Sciences and Natural Resources University during 2007 as a factorial based on 
completely randomized design with four replications. Extracts of root and shoot from two different 
types of tobacco (Virginia and Basma) and different concentrations of these extract (0, 40, and 80%) 
were the treatments. Results showed that germination percentage and rate shoot and root length in 
soybean (Cultivar of Hill) in laboratory experiment and glasshouse experiment was significantly 
affected by different tobacco root and shoot extracts. According to results Virginia root and Basma 
shoot extracts had the highest and the lowest effect in terms of mentioned traits, respectively. Leaf 
area, seedling emergence and vigor and chlorophyll contents were significantly affected by different 
tobacco root and shoot extracts. In laboratory, Virginia root, had the highest inhibitory in terms of root 
length, while the lowest amount was related to Basma shoot. Moreover, shoot length of soybean 
significantly decreased by Virginia root and shoot compared to control. In glasshouse condition, 
however, 80% concentration of extract from Basma root and 40 and 80% concentration from Virginia 
shoot caused the most reduction in root length of soybean. Among studied characters, germination rate 
had high correlation with germination percentage and seedling vigor.  
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INTRODUCTION 

 
Allelopathy is the direct influence of chemicals released from one plant on the development and growth of 

another plant (Gibson and Liebman, 2003; Mafeo et al, 2010). Secondary compounds with allelochemical 
potential have great chemical diversity and are involved in many metabolic and ecological processes (Anaya, 
1999). Allelopathic compounds may be released to the environment by volatilization through aerial parts of the 
plant, leaching of the aerial parts of the plant by rain, fog, and dew, exudation through the roots, leaching from 
plant litter, decomposition of the organic matter (Chang, 1999). Many different secondary metabolites that 
belong to other groups are being added to the list of allelopathic agents. Among the large and diverse group of 
alkaloids (Goetze et al, 2004) find many that are associated with toxicity toward a variety of organisms, thus it 
would seem obvious that they could be linked with allelopathy (Olofsdotter et al, 2008). Allelopathy deals have 
with problems of chemical interference between crops and weeds (Jabran et al, 2010; Mafeo et al, 2010), crops 
and crops, toxicity of crops and weeds residues, and/or crop and weeds exudates on the growth of other crops 
(Regina, 2007; Amar et al, 2010).  

Allelopathic crops can be used to control weeds (Cheema et al, 2010) by: use of crop cultivars with 
allelopathic properties, application of residues and straw of allelopathic crops as mulches and use of an 
allelopathic crop in a rotational sequence where the allelopathic crop can function as a smother crop or where 
residues are left to interfere with the weed population of the next crop (Khanh, et al, 2005; Regina, 2007). The 
use of a combination of allelopathy and a strong competitive ability in the crop has been suggested as a 
beneficial combination for weed management in many crops. The amount of allelochemicals present in a plant is 
often found to exhibit considerable variation between genotypes and between cultivars. The variation in 
allelopathic potential between genotypes can be used in the search for crop cultivars with enhanced allelopathic 
properties (Mafeo et al, 2010; Khanh, et al, 2005; Regina, 2007). 

If we understand the mechanisms of allelopathic interactions, we can put allelochemicals to work for the 
benefit of agriculture (Monica et al, 2007). This objective is of great importance in the design of sustainable 
agriculture in traditional practices. Several crops are known to have allelopathic effects on other crops (oussama, 
2003; Asif et al, 2007). For example, reported that phenyl acetic acid and other compounds produced during 
decomposition of corn and rye residues in soil were highly inhibitory to the growth of lettuce (Anaya, 1999). 
The avoidance of allelopathic effects between crops, or the exploitation of beneficial interactions in a rotation or 
a mixed cropping system may have direct bearing on the crop yield. The relationships between allelochemicals 
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and environmental factors are a key for the growth of plants under rotation. Therefore, the objective of the 
present studies was to Investigation the allelopathic effect  of  tobacco (Nicotiona  tobaccum L.) on  germination  
and  early  growth  of  soybean (Glycine  max L.). 
 

MATERIAL AND METHODS 
 
In order to investigating the effect of different  tobacco cultivars  residue on germination and seeding 

growth of  soybean an experiment was conducted at laboratory and glasshouse  in Sari Agricultural Sciences and 
Natural Resources University  during  2007 as a factorial based on completely randomized design with four 
replications. Extracts of root and shoot from two different types of tobacco (Virginia and Basma) and different 
concentrations of these extract (0, 40, and 80%) were the treatments. Seeds of soybean (Glycine max (L.) Merril. 
cv. Hill) were sterilized in 2% sodium hypochlorite for 30 min and finally washed several times with distilled 
water. In laboratory twenty seeds were placed in each petri dish and placed in the dark at 25 ◦C. Three days after 
seeding, germination counts and central radical length were measured and recorded. Seeds were considered 
germinated when the radical extended through the seed coat.  

The effect of different tobacco cultivars residue was studied on early growth of soybean in pot experiments 
in a greenhouse. One month after sowing the plants were removed from the pots, the roots gently washed with 
water and their developmental stage recorded. Chlorophyll content measured by chlorophyll meter SPAD 502 
which is designed and produced by Minolta, Japan. Data  were  subjected  Extracts of tobacco were tested for 
allelopathy on seed germination and early growth of soybean in laboratory and greenhouse to  ANOVA  using  
the  SAS  statistical  software  package (SAS  Institute, 1997) and  means  were  compared  by  Duncan's 
multiple range test (P<%5).   
 

RESULTS AND DISCUSSION 
 
Results  showed  that  germination  percentage  and rate, shoot and  root  length  in  soybean (Cultivar of 

Hill) in laboratory experiment and glasshouse experiment were significantly affected by different tobacco root 
and shoot  extracts (Data not shown). Oussama (2003) found that durum wheat leaf extracts significantly 
affected germination of wheat. According to results Virginia root and Basma shoot extracts had the highest and 
the lowest effect in terms of mentioned traits, respectively (Figure 1).  

 

 
 
Fig. 1: Effect root and shoot extracts of tobacco on root growth of soybean in laboratory. 

 
1- Control 2, 3- Basma root, concentration of 40% and 80% 4, 5- Basma shoot and concentration of 40% 

and 80% 6, 7- Virginia root and concentration of 40% and 80% 8, 9- Virginia shoot and  concentration of 40% 
and 80% 

Kong et al (2007) founds that wheat growth could be significantly inhibited in Ambrosia trifida infested or 
residue amended soils. Leaf area, seedling emergence and vigor and chlorophyll contents were significantly 
affected by different tobacco root and shoot extracts. Even though a reduction of photosynthesis has been widely 
observed in the allelochemical targeted plants, the component of photosynthesis which is directly or indirectly 
affected by the allelochemicals is still unknown. One possibility is that the allelochemicals may partially block 
the biosynthetic pathway of chlorophyll, or stimulate the degradative pathway of chlorophyll, or both, leading to 
a reduction of chlorophyll accumulation, in turn causing a reduction of photosynthesis and finally diminished 
total plant growth (Gibson rt al, 2003). In laboratory, Virginia root had the highest inhibitory in terms of root 
length, while the lowest amount was related to Basma shoot (Figure 2).  
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Fig. 2: Effect root and shoot extracts of tobacco on chlorophyll content of soybean.  
 

1- Control 2, 3- Basma root, concentration of 40% and 80% 4, 5- Basma shoot and concentration of 40% 
and 80% 6, 7- Virginia root and concentration of 40% and 80% 8, 9- Virginia shoot and  concentration of 40% 
and 80%. 

 

 
 
Fig. 3: Effect root and shoot extracts of tobacco on root growth of soybean in glasshouse. 
 

1- Control 2, 3- Basma root, concentration of 40% and 80% 4, 5- Basma shoot and concentration of 40% 
and 80% 6, 7- Virginia root and concentration of 40% and 80% 8, 9- Virginia shoot and  concentration of 40% 
and 80% 

 
Several studies have been shown that allelopathic crops reduce growth and development of other crops 

growing simultaneously or subsequently in the fields (Anaya, 1999; Goetze et al, 2004; Fenandez et al, 2007; 
Peter, 2002; Oussama, 2003; Minorsky, 2002). Moreover, shoot length of soybean significantly decreased by 
Virginia root and shoot compared to control. Some crop and weed species have been reported to change their 
allelopathic potential depending on a biotic and biotic environmental conditions such as mineral availability 
(Anaya, 1999). In glasshouse condition, 80% concentration of extract from Basma root and 40 and 80% 
concentration from Virginia shoot caused the most reduction in root length of soybean (Figure 3).  

The higher concentrations of Sugarcane residue extracts exhibited autotoxicity by delaying early leaf 
development of Sugarcane (Ryan et al, 2006). Among studied characters, germination rate had high correlation 
with germination percentage and seedling vigor (data not shown). 

 
Conclusions: 

Different tobacco root and shoot extracts significantly decrease germination percentage and rate, shoot and 
root length in soybean (Cultivar of Hill) in laboratory experiment and glasshouse experiment. Virginia root and 
Basma shoot extracts had the highest and the lowest effect in terms of mentioned traits, respectively. Leaf area, 
seedling emergence and vigor and chlorophyll contents were significantly affected by different tobacco root and 
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shoot extracts. The study of the chemical interactions among plants could be a useful approach for the 
development of new classes of environmentally safe herbicide. Therefore it seems that use of allelopathy 
tobacco considered as a potential and environmentally friendly approach for weed control in crop production. 
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