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ABSTRACT 
 
This study examined the susceptibility of Triticum aestivum, to phytotoxic effects of Cynodon dactylon, compared the 
phytotoxicity of the plant parts of Cynodon dactylon and determined the effect of drying on the phytotoxic activity of 
this weed. Results showed that the germination, growth parameters and fresh and dry matter production of Triticum 
aestivum were retarded by all the four different aqueous extracts applied. The retardation was more pronounced in 
older plants. The degree of retardatory effects of the aqueous extracts were found to follow this order: fresh shoot 
aqueous extract (FSE) > dry shoot aqueous extract (DSE) > fresh root aqueous extract (FRE) > dry root aqueous 
extract (DRE). There was a significantly higher phytotoxic potency at p<0.05 in the fresh tissue aqueous extract 
compared with the dry tissue aqueous extract as well as in the shoot aqueous extract compared to the root aqueous 
extract. Cynodon dactylon was found to be an allelopathic weed with water-soluble allelochemicals in its plant 
parts and had such phytotoxic potency that could suppress the growth and nutrient accumulation of associated crop 
plants. 
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INTRODUCTION 
 

Cynodon dactylon has been reported to contain some allelochemicals and therefore suggested as being capable of 
posing a serious threat of phytotoxicity to agricultural crops [1]. Detrimental effects of allelochemicals on plant 
germination and growth have been reported [20,3,9,14]. Phytotoxicity of extracts of bermudagrass( Cynodon 
dactylon), Johnson grass( Sorghum halepense) and thumble pigweed (Amaranthus albus) against doddor (Cuscuta 
campestris) on alfalfa was investigated[6].It was found that the test concentrations of all weeds controlled dodder 
plant significantly, and the percent of control increased with increase in extract concentration, while the increase in 
percent of control was parallel with the increase of alfalfa growth. It was also found that the weed extracts contained 
several phenolic compounds, and apparently bermudagrass contained the highest of all total phenols. Abdul-Rahman 
and Al-Naib(1986) found that aqueous extracts and root exudates of bermudagrass significantly inhibited 
germination and growth of cotton and the weeds prosopis (Lagongchium farctum), Johnson grass and 
cocklebur(Xanthium strumarium) which also in the cotton field. In the chemical analysis, they have found numerous 
plant germination and growth inhibitory phenolic compounds. Leachates from bermudagrass [Cynodon dactylon 
(L.) Pers.], tall fescue (Festuca arundinacea Shreb. cv. Kentucky 31), redroot pigweed (Amaranthus retroflexus L.), 
and cutleaf evening primrose (Oenothera laciniata) reduced leaf area and leaf dry weight about 20% compared to 
the controls. Bermudagrass, tall fescue, and primrose leachate decreased pecan root weight 17%, trunk weight 22%, 
and total tree dry weight 19% compared to the control. The effects of ethanol extracts of the underground parts of 
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Sorghum halepense, Cynodon dactylon and Cyperus rotundus on the germination of tomatoes, dwarf beans, onions, 
cucumbers, cabbage, and water melons and on the radicle elongation of the first 4 was studied[11]. No effect on 
germination of any test species was found. Extracts of ร. halepense inhibited radicle elongation in most of the plants, 
to varying degrees, the effect on onions being least consistent, c. dactylon extracts had a similar effect on cucumbers 
and tomatoes. Beans were not affected by any of the extracts. 
 
Therefore it is capable of posing a serious threat of phytotoxicity to agricultural crops. It is reasonable to investigate 
the phytotoxic effect of this weed. The objectives of this study are to determine the susceptibility of Triticum 
aestivum to phytotoxic activity of Cynodon dactylon, compare the phytotoxicity of plant parts of Cynodon dactylon 
and determine the effects of drying on the phytotoxic activity of Cynodon dactylon. 

 
MATERIALS AND METHODS 

 
The seeds of Triticum aestivum were supplied by the Agricultural Research Center of Fars province, Iran. 
Bermudagrass plants were obtained from Eram botany garden of Shiraz. To prepare the extracts, 360 g each of the 
shoots and roots of Bermudagrass plants were cut into small chips of about 4 cm lengths and finally ground 
separately with mortar and pestle. Also 360 g each of these parts were oven dried separately in Gallenkamp (Model 
IH-150) incubator at 60°c for 5 days and ground with a Christy and Morris 8000 rpm lab mill to pass through a 2 
mm screen. The ground plants parts were soaked separately in 5 L of distilled water for 12 h[2]. The filtrates 
obtained serve as treatments for the seedlings in the different aqueous extract regimes. Experimental pots were 
randomly allocated to the following regimes control (No application but water) fresh shoot aqueous extract 
treatment (FSE) regime, dry shoot aqueous extract treatment (DSE) regime, fresh root aqueous extract treatment 
(FRE) regime, dry root aqueous extract treatment (DRE) regime. The seedlings in the control regime were supplied 
daily with 400 mL of water while the seedlings in the treatment regime were supplied daily with 400 mL of the 
appropriate extract. 
 
The seeds of Triticum aestivum were soaked in 5% sodium hypochlorate to prevent fungal infection after which they 
were rinsed for about 5 min in running water. The seeds were washed in distilled water and 20 seeds were placed in 
clean oven dried Petri dishes which had been lined with a Whatman No. 1 filter paper. The filter paper in each Petri 
dish allocated to the control was then moistened with 10 mL of distilled water while the filter paper in each of the 
petri dishes allocated to the other four treatments was moistened with 10 mL of the appropriate aqueous extract. The 
Petri dishes were incubated at room temperature for 2 weeks. Emergence of 1 mm of the radicle was used as the 
criterion for germination experiment. 
 
For growth, fresh and dry production, i.e., Triticum aestivum seeds were sown in pots (28x15cm) containing good 
humus top soil collected besides the Faculty of Science,Shiraz. Seeds of Triticum aestivum were watered with 400 
mL of tap water every morning. At two weeks, seedlings in each pot were thinned down to 15 seedlings per pot. 
The pots were then allocated to the control and the four different treatments. Thereafter, the pots in the control 
regime were supplied with 400 mL of water daily while the pots with the different aqueous extracts were supplied 
with 400 mL of the appropriate aqueous extract daily. The pots were laid out in a completely randomized design. 
Plants were harvested just before treatment started. Thereafter, harvesting of the seedlings was on a weekly interval 
for a period of six weeks. Root length, shoot height, leaf area, fresh weight and dry weight of roots and shoots were 
determined. For the shoot height the distance between the base of shoot at soil level and the upper point of the 
terminal bud of the seedling was measured using a metric rule. Leaf area was determined using the formula 
according to Pearcy et al.[16].Leaf Area Ratio (LAR) was calculated using the formula of West et al. (1920). 
 
The root system was carefully excavated. The root was then washed free of soil and the length of the root was 
measured as distance between the base of plant and root tip. Measurements were carried out on five seedlings and 
mean values were calculated. Five seedlings were randomly harvested in each regime. Each seedling was separated 
into shoot and root. The fiesh plant parts were then weighed on a Meltler Toledo balance to obtain the flesh weight 
of the plant parts. Five seedlings were randomly harvested in each regime and each seedling was separated into 
shoot and root. The plants parts were then packaged separately in envelopes and dried to constant weight at 80°c in a 
GallenKamp (Model IH-150) incubator. The dried plant parts were weighed on a Meltler Toledo balance to obtain 
the dry weights and then mean weights were calculated. All experiments were conducted in five replicates and the 
data obtained was subjected to appropriate statistical analysis. Analysis of variance (ANOVA) was carried out for 
all the data. Treatment means were compared using least significant difference (LSD p<0.05). 
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RESULTS 
 
The mean percentage germination of the seeds in the DRE regime was comparable to that of the control regime. The 
germination of seeds treated with root aqueous extracts was slightly higher than that of the seeds in the two regimes 
treated with shoot extracts (Table 1). The plumule length of the seedlings in the fresh shoot aqueous extract regime 
was lower and significantly different from that of the seedlings in the two regimes treated with the root aqueous 
extracts at p<0.05 (Table1). The radicle lengths of Seedlings in the dry shoot aqueous extract (DSE), fresh root 
aqueous extract (FRE) and dry root aqueous extract (DRE) regimes were found to be slightly variable from that of 
the seedlings in the control regime and were found not to be statistically different at p<0.05. The seedlings treated 
with fresh shoot aqueous extract (FSE) had a radicle length which was lower and significantly different from that of 
the seedlings in the control, dry shoot aqueous extract, fresh root aqueous extract and dry root aqueous extract 
regimes at p<0.05 (Table1). 
 
The fresh weight of the shoot of the seedlings in the control and dry root aqueous extract (DRE) regimes increased 
gradually from the start of the experiment to week four and then increased sharply until the end of the experiment 
(Table 2). The shoot fresh weight of the seedlings in the control regime remained highest throughout the duration of 
the experiment when compared with that of the seedlings in all the aqueous extract treatment regimes. There was a 
significant difference between the fresh weight of the shoot of the seedlings in the control regime and that of the 
seedlings in all the aqueous extract treatment regimes at p<0.05. The root fresh weight of the seedlings in the control 
regime was significantly different and higher than of the seedlings treated with the aqueous extracts. Significant 
differences were observed between the fresh weights of the root of the seedlings in the FSE and FRE regimes which 
were significantly different from that of the root of the seedlings in the DSE and DRE regimes at p<0.05 (Table 2). 
The dry weight of the shoot of the seedlings in the control regime was slightly higher than that of seedlings in all the 
extract treatment regimes from week two until the end of the experiment (Table 2 ). Significant difference was 
observed between the shoot dry weight of the seedlings in the control regime and that of the seedlings in the 
aqueous extract treatment regimes at p<0.05. Significant differences were observed between the shoot dry weights 
of the seedlings in the FSE and FRE regimes and between those of the seedlings in the DSE and DRE regimes. Also 
the shoot dry weights of the seedlings in the FSE and FRE regimes were significantly different from those of the 
DSE and DRE respectively. The effect of different aqueous extracts of Cynodon dactylon on the dry weight of the 
root of Triticum aestivum_is presented in Table 2. The dry weight of the root of the control seedlings and that of the 
root of the seedlings belonging to all the other regimes showed the same pattern with that of control being slightly 
highest. 
 
The shoot height of the seedlings in the control regime and all the four treatment regimes followed essentially the 
same trend. The height of the shoot of the control seedlings remained slightly higher than that of the treated 
seedlings throughout the duration of the experiment. The same applied to the shoot height of the seedlings treated 
with root aqueous extracts (FRE and DRE) which remained slightly higher than that of the seedlings treated with 
shoot aqueous extracts (FSE and DSE) from the second week until the end of the experiment (Table 3). The shoot 
height of the seedlings treated with dry shoot and dry root aqueous extracts remained higher than that of the 
seedlings treated with fresh shoot and fresh root aqueous extracts respectively throughout the experiment. The shoot 
height of the seedlings in the control regime was statistically significantly different from the shoot height of the 
seedlings in all the treatment regimes at p<0.05. 
 
The root length of the seedling in the control regime and all the four treatment regimes were similar in the first week 
of growth after which the root length of the seedling increased steadily until the end of the experiment. The root 
length of the seedlings in the control regime was slightly longer than that of the seedlings in all the treatment 
regimes. Seedlings in the two root aqueous extract treatment regimes (FRE and DRE regimes) had a root length that 
was longer than that of the seedlings in the two shoot aqueous extracts (FSE and DSE) treatment regimes (Table 3). 
The root length of the seedlings in the control regime was significantly different when compared with that of the 
seedlings treated with the FSE, DSE and FRE at p<0.05. The root length of the seedlings treated with fresh shoot 
aqueous extract was significantly different from that of the seedlings treated with dry shoot extract at p<0.05. 
Significant difference was also observed between the root length of the seedlings treated with fresh root aqueous 
extract and that of the seedlings treated with dry root aqueous extract at p<0.05 (Table 3). The leaf area of the 
seedlings in the FSE regime remained lowest throughout the duration of the experiment while the leaf area of the 
seedlings in the control regime was continuously higher than that of the seedlings in the other regimes throughout 
the duration of the experiment (Table 3). The leaf area ratio of the seedlings treated with dry root aqueous extract 
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was higher than that of the seedlings in the other treatment regimes while that of the seedlings is the fresh shoot 
aqueous extract was lowest (Table 3). 
 

DISCUSSION 
 
Extensive studies have been carried out on the weeds and it has been suggested that these plants could compete 
effectively and suppress other plants in the same habitat as a result of their allelopathic activity. From this result, the 
extracts from the flesh shoot, fresh root and dry shoot tissues of Cynodon dactylon had slight inhibitory effect on the 
germination of seeds of Triticum aestivum . This observation, however was contrary to that of Labrada et al, (1986) 
who found that allelochemicals from the underground parts extract of Cynodon dactylon did not significantly reduce 
the germination of seeds of tomatoes, dwarf beans, onions, cucumbers, cabbage, and water melons. However, it was 
found to be consistent with that of Vasilakoglou et al. (2005) who observed that allelochemicals from aqueous 
extracts of Cynodon dactylon inhibited germination in some other species like cotton ,corn and barnyardgrass 
(Echinochloa crusgalli ). A significant difference was observed between germination of seeds treated with the fresh 
tissue aqueous extracts and those treated with the dry tissue aqueous extracts. In fact, the percentage germination of 
seeds in the dry root regime was actually almost equivalent with that of the control regime. This indicated that the 
amount or potency of allelochemicals present in the dry tissue aqueous extracts were considerably lower compared 
to that of the fresh tissues aqueous extracts. 
 
The radicle growth of germinating Triticum aestivum seedlings treated with the aqueous extract prepared from flesh 
and dried shoot of Cynodon dactylon was observed to be inhibited. A similar result was obtained by Rahman (1998) 
on the effect of aqueous extract derived from the inflorescence, stem and leaves of Barthenium hysterophorus L. on 
the growth of radicle and plumule of Cassia sophera L. However, in this study, the aqueous extracts prepared from 
the fresh and dried root of Cynodon dactylon did not affect the radicle growth of germinating seeds of Triticum 
aestivum . This probably could be attributed to low concentration of allelochemicals in the two root aqueous 
extracts. In support of this was the finding of Miller (1996) who stated that water extract of top growth of Medicago 
sativa L. produced more allelopathic effect on seedlings than extracts from the roots. 
 
The fresh weight and dry weight of the shoot of the control seedlings of Amaranthus cruentus remained highest in 
most parts of the experiment and was significantly different from that of the shoot of the seedlings in the different 
aqueous extract treatment regimes. This result agreed with that of Ahn and Chung (2000) who found that aqueous 
extract of rice hull inhibited the shoot fresh weight of Barnyard grass (Echinochloa crusgalli). The root fresh weight 
of aqueous extract treated seedlings of Triticum aestivum were observed to be significantly reduced when compared 
to that of the control seedlings. Huber et al. (2002) had earlier observed that exogenously applied phenolic acids 
reduced root fresh weight and dry weight of soybean. Although the aqueous extracts prepared from the shoot and 
root of Tithonia diversifolia were observed to retard the shoot height o f  Amaranthus cruentus it was however 
evident that the shoot extracts were more phytotoxic and had more inhibitory effect on the shoot height of the 
treated seedlings than the root aqueous extracts. The shoot height of Triticum aestivum seedlings treated with the dry 
shoot aqueous extract and dry root aqueous extract were higher than those treated with the fresh shoot and fresh root 
aqueous extracts respectively. The drying process could have reduced the amount of volatile allelochemical in these 
plant tissues hence the low inhibitory effect of the extract prepared from the dried tissue. It has been fairly well 
established that root length was more sensitive to phytotoxic compounds than either seed germination or shoot 
elongation in many crops[5,10,12,7]. Huber et al. (2002) showed that exogenously applied phenolic acids reduced 
root length of soybeans. In this work, the root length of the treated seedlings of Triticum aestivum was reduced by 
aqueous extract treatments applied. This indicated that the extracts applied contain some growth inhibitory 
substances in amount sufficient to suppress the growth of the root of these seedlings. Variation in the root length of 
the control and treated seedlings followed the same pattern as observed for the shoot height. The shoot aqueous 
extract regimes had seedlings with shortest root length during most part of the experiment. 
 
Canston and Venus (1981) were of the opinion that leaves are the most important photosynthetic producers of the 
plant. According to these workers, light interception and photosynthetic rate depend to a large extent upon the 
available leaf area. Therefore, the amount of light intercepted is assumed to be directly proportional to the leaf area. 
In this study, the leaf area of seedlings in the control regime was significantly higher than that of seedlings in all the 
aqueous extract treatment regimes. That is, the application of the different aqueous extract was observed to have 
reduced the leaf area of these seedlings. This observation was consistent with the findings of Patterson (1981) who 
detected that the application of some synthetic allelochemicals reduced the leaf area of soybean. 
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The growth of Cynodon dactylon in association with cultivated crop may lead to reduction in growth of these crops. 
It is therefore required that the weed be controlled in the crop fields. 
 

Table 1: Effect of aqueous extract of Cynodon dactylon on seed germination, plumule and radicle length of Triticum aestivum 
 

Treatment 
Germination 
Percentage 

Plumule length 
(cm) 

Radicle length 
(cm) 

Control 73.2 2.8 1.6 
FSE 62.8 2.4 1.2 
DSE 71.5 2.6 1.5 
FRE 66.2 2.9 1.5 
DRE 73.4 2.9 1.6 

 
Table 2: Effect of aqueous extract of Cynodon dactylon on fresh and dry weight of root and shoot of Triticum aestivum 

 

Treatment 
Shoot Fresh 
weight(g) 

Root Fresh 
weight(g) 

Shoot Dry 
weight(g) 

Root Dry 
weight(g) 

Control 13.39 2.84 2.68 0.432 
FSE 10.56 2.74 2.59 0.372 
DSE 8.42 2.26 1.82 0.302 
FRE 10.93 2.58 2.19 0.312 
DRE 6.49 1.84 1.31 0.272 

 
Table 3: Effect of aqueous extract of Cynodon dactylon on plant and root length , leaf area and leaf area ratio of Triticum aestivum 

 
Treatment Plant length(cm) Root length(cm) Leaf area(cm) Leaf area ratio(cm2 g-1) 
Control 37.94 19 86.22 17.72 

FSE 27.86 15.46 52.19 7.63 
DSE 28.92 16.7 68.71 22.41 
FRE 32.60 18.3 72.51 19 
DRE 34.64 18.68 60.91 40.51 

 
CONCLUSION 

 
Our results showed that the growth of  Triticum aestivum was affected by different types of aqueous extract of 
Cynodon dactylon  and this dangerous weed reduces the all growth factors of wheat plants. 
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