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Abstract 

Phragmites karka (Retz.) Trin. ex Steud. was show allelopathic potential in 

aquatic ecosystem. The rhizosphere soil of P.karka stand was screened for 

their allelopathic potential to the growth of rice seedlings. The rhizosphere 

soil of P. karka stand was tested for seed germination of rice in laboratory 

bioassay. The rhizosphere soil was found to enhance the growth of rice 

seedlings. These soils contain allelochemicals which show growth promoting 

properties. The present study suggested the future prospects of the integrated 

management of rice crop using the allelopathic potential of P.karka. 
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INTRODUCTION 

In allelopathy, the some plants release allelochemicals into the environment to affect 

the growth of the neighbouring plants (Rice 1984).Allelochemicals produced by the 

plants endogenously are chemicals, which after being released into the environment, 

subsequently alter and modify the growth and development of neighbouring plants. 

They may decide the pattern of vegetation by inhibiting certain species and promoting 

others and thus play an important role in their distribution in the community (Reigosa, 

2002; Gupta and Saxena, 2006). 

 The dominating nature of emergent macrophytes is normally associated with the 

accumulation of allelochemicals in the marshy places particularly in monospecific 

stands over a long period (Saxena et al., 2007). P.karka tends to form large continuous 

clonal root masses and accumulate allelochemicals in their rhizospheric soil.P.karka do 

not favour species diversity and form monospecific stands which were investigated by 

many biologists (Khatri et al., 2007). P. karka (Khushwaha et al., 2005) was also found 

inhibiting the growth of wheat, barley and pea seedlings.         

The P.karka is known to release phenolic compounds and exhibit allelopathic 

interactions. Thus, the use of phytochemicals of P.karka in the form of rhizospheric soil 

in the field of rice can replace the hazardous chemical fertilizer for better ecofriendly 

grain yield. In addition to this, the phytochemicals extracted from the plants may be 

useful for soil remediation that may prove beneficial for sustainable maintenance of 

agroecosystems.Therefore the present study was made to investigate the impact of 

P.karka on rice crop. 
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 MATERIALS AND METHODS 
 Rhizospheric soil of P.karka stand was investigated for its allelopathic potential on 

seedling growth of rice crop. Soil was dug up to 30 cm from rhizospheric zone of P.karka 

stand in Botanical Garden, Dr. Bhim Rao Ambedkar Govt. College Sri Ganganagar.The 

rhizospheric soil was filled in small plastic pots (8 x 4 x 3 cm). Washed and unwashed 

soil was used to set up experiment for analysing the allelopathic potential of 

rhizospheric soil of P.karka stand. These three different types of treatments were made 

to investigate the allelopathic potential of rhizospheric soil of P.karka stand. T1–

Rhizospheric soilof P. karka stand,T2–Washed rhizospheric soil of P.karka stand, T3–

Rhizospheric soil of P. karka stand treated with its own leachate  (collected after 

washing in second treatment). Ten seeds of each test crop were sown in each pot filled 

with treated soil. Pots were watered at regular intervals using tap water in T1 and T2 

whereas leachate in T3 as their treatments. The plants were harvested and washed with 

tap water. Length of root and shoot was measured after 21 DAS. Plants were weighed 

after drying in an oven. The plants were harvested after a period of 21days. Length of 

root and shoot of seedlings was recorded and total dry weight was measured.  

 

RESULTS  
The observations on allelopthic impact of rhizospheric soil of P.karka on seed 

germination and seedlings growth of rice is presented in Table. Among three different 

types of rhizospheric soil treatments (rhizospheric soil, washed rhizospheric soil and 

rhizospheric soil treated with leachate of its own) were taken. The germination rate 

(105-114% of control) was higher in all the treated sets of rhizospheric soil of P.karka. 

An increase in root length was highly evident in rhizospheric soil (131% of control) 

whereas the same remained 99 and 95% of control in second and third treatments 

respectively. The shoot length followed the same trends. Highest length of shoot was 

found in rhizospheric soil (145% of control) and lowest (95% of control) in 

rhizospheric soil treated with its own leachate. Maximum total dry weight was observed 

in washed rhizospheric soil of P.karka i.e. 67% over control whereas minimum total dry 

weight i.e. 17% under control was observed in rhizospheric soil treated with its own 

leachate.  

 

DISCUSSION 
The rhizospheric soil of P.karka was also analysed for its allelopathic bioactivity. The 

rhizospheric soil of P.karka promoted the root, shoot length and total dry weight of both 

the test crops, wheat and rice seedlings. On the other hand, it was highly toxic in the sets 

of rhizospheric soil treated with its own leachate, whereas washed soil did not show 

any bioactivity.  

The leaching or exudation of nutrients may greatly affect the soil or medium in which 

plant is growing. Plant leachates may either have a stimulatory or deleterious effect 

upon the microorganism in soil (Rice, 1984; Bais et al., 2006). The zone of soil in which 

microflora is influenced by the plant roots is called rhizosphere. Large quantities of 

available nutrients tend to accumulate beneath the spread of vegetations especially 

when soil is mulched. When rhizospheric soil was treated by washing of its own soil, 

there was a slight reduction in wheat and rice seedlings growth. The field soil of A.donax 

has been found to accumulate the allelochemicals, which are allelopathic to growth of 
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mustard seedlings (Gupta, 1998). It showed reduced growth (length and dry weight) of 

mustard seedlings.  

In the present study, rhizospheric soil of P. karka was also analysed for its allelopathic 

bioactivity. The rhizospheric soil of P.karka promoted the root, shoot length and total 

dry weight of both the test crops, wheat and rice seedlings. On the other hand, it was 

highly toxic in the sets of rhizospheric soil treated with its own leachate, whereas 

washed sets did not show any bioactivity. This experiment demonstrated that the soil, 

where this plant grows, contained allelochemicals which were responsible for 

allelopathic influence. The same results were not observed when allelochemicals of 

rhizospheric soil were removed from the sets by washing it thoroughly under tap water. 

These allelochemicals perhaps received by the soil through exudation from the roots 

and rhizome of P.karka. To confirm this observation, exudation of both these plants 

were collected and examined in the present study.  
 

Table: Allelopathic impact of rhizospheric soil of Phragmites karka on test crop rice 

Growth parameters Control T1 T2 T3 LSD 

Germination (%) 
88.00   

4.89 
100.00   0.00 88.00   4.89 92.00   4.89 5.27 

GIR - - 13.64 0.00 - 4.55 - 

Root length (cm) 3.66   0.02 4.78   0.06* 3.63   0.11 3.48   0.07* 0.0 

Shoot length (cm) 8.45   0.22 12.23   0.38* 9.78   0.16* 8.06   0.18* 0.07 

Total dry weight (g) 
0.342   

0.00 
0.477  0.00* 

0.571   

0.00* 
0.299    0.00* 0.00 

Mean  SE, GIR - Germination inhibition rate, LSD - Least significant differences, * Significant at 0.05 % level by Dunnett’s test 

applied after ANOVA, T1= Rhizospheric soil of P. karka stand , T2=Washed rhizospheric soil of P.karka stand, T3=Rhizospheric soil of P. 

karka stand irrigated with its own leachates collected after washing in T2 ( second treatment) 

 

Rhizospheric soil of Phragmites karka Stand 

 

Fig.  : Test crop-Rice 
Allelopathic impact of rhizospheric soli of P.karka stand 

G - % Germination, RL - Root length (cm), SL - Shoot length (cm), DW - Dry weight (g), a - Rhizospheric soil of P.karka,  b- 

Rhizospheric soil (washed) of P.karka, c - Rhizospheric soil of P.karka treated by its own washing. 
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