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ABSTRACT 

The Chloropyrifos is an organphosphorus insecticide which is widely used in agriculture to protect crop 

and has known to cause toxic effect on target pests and also on non-target organisms. Effect of 

Chloropyrifos on growth of ornamental plants in the soil influences germination, Plant height and 

internode size in the test plant. The major aim of this study was to study the impact of different 

concentration of Chloropyrifos viz. 5%, 10%, 15% and 20% on physiological parameters of tested plant 

viz Salvia spp. It was observed that increased concentration of Chloropyrifos treatment significantly 

decreased growth and development of the treated plants. The increasing concentration of Chloropyrifos 

decreases germination, growth and size of the internode. Hence, the study will be carried out. 
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INTRODUCTION 

Pesticide (Chloropyrifos), has been established as a supplement of soil and used extensively to improve 

yields (Bolognesi, 2003) and  as a result, they accumulate in the environment. In recent years, there has 

been a subject of extensive studies to document Chloropyrifos and to find the impact on pharmacological 

activities of Salvia spp. The applied pesticide will reach target pests by only 2% and remaining will come 

into contact the environment, where they undergo a variety of transformations that provide a complex 

pattern of metabolites (Ander and Pico, 2004). It has been reported that alternation in the pattern of 

growth of various plants in presence of Chloropyrifos also enhances capacity to tolerate soil contaminants 

to a significant extent (Altinok et al., 2012; Gill, et al., 2012; Wagner Schuman et al., 2015). This fact is 

an outcome of the changes in the morphological features of the host plant which demonstrates better and 

robust growth in presence of higher doses of Chloropyrifos amendments even in presence of soil 

contaminants (Williamson et al. 2006).  

 Chloropyrifos has been shown to adversely affect a variety of plants. It has been reported that in presence 

of Chloropyrifos the host plant, tolerates and uptake metals to a considerable limit (Sardar, 2005) During 

present study an attempt has been made to evaluate the effect of Chloropyrifos mixed in soil at different 

concentration. Fresh garden soil has served as control in each experiment. 

 

MATERIALS AND METHODS 

In 2kg of garden soil (Hence forth called as plain soil), 5%,10%, 15%, 20% of Chloropyrifos (obtained 

from commercial source), was mixed thoroughly in a manner that Chloropyrifos experiment was carried 

out in two sets viz. treatment  in plain soil and treatment Chloropyrifos amended soil. Plain soil served as 

control in each set of experiment. Soil was transferred to earthen pots to carry out study. Ten Seeds of 

Salvia spp. (obtained from commercial source) were sown at specifically marked places in each of the 

earthen pots 0.2cm below the soil. Water was sprinkled regularly to favour various parameters for growth 

such as germination; plant height and size of internode were recorded after various intervals of time. This 

was done using standard method described for such studies (Anmed, et al., 2000;  Coskun, 2015).  

Test plant was grown in different conditions viz. in plain soil and sol mixed with Chloropyrifos in 

concentration of 5%,10%,15% and 20%. The effect of such treatment on different parameters of plant 

height and growth has been described. 
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RESULTS AND DISCUSSION  

Various parameters of morphogenesis in the Chloropyrifos treated and untreated.  

Plant sample has been recorded and described. 

Effect on germination  

Seeds of Salvia spp. was allowed to grow continuously for days and the extent of germination was 

recorded which has been summarily described. 

Effect of plant height- 

The effect of different treatments has been describe in Table-1  

Table 1: Effect of Chloropyrifos on plant height of Salvia  Spp. when grown on plain soil and soil 

mixed with Chloropyrifos 

Average value of two sets of experiment 

 

It appears from the data described above that Chloropyrifos stimulates growth of plant height in low 

concentration of Chloropyrifos (5%). The extent of decrease or increase has been shown in  fig-1.   
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Figure 1: Effect of plant height of Salvia spp. when grown in soil mix with Chloropyrifos 
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45 

 

652±1.5 8.5±2.0 6.0±0.5 2.5±0.1 2.5±0.1 

50 8.5±1.5 10.5±2.0 8.0±0.6 No growth       No growth 

55 10.5±1.5 14.5±2.0 12.0±0.8 No growth No growth 
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 The result seems to be consistent with the finding of Gerald et al., 1992; Gurnkar et al., 2012; Rouchand 

et al 1983; Siddiqui et al., 1996 who also noticed an  increase in the rate of growth and development of 

plant height in Pinus, Clover, Alfalfa when treatment was made with Chloropyrifos at low concentration 

to accomplish the effect of amendment on further growth of the plant was allowed to grow in earthen pot 

without altering the environmental condition and length of the plant (from soil level) was recorded along 

with the length of the internode. 

 

Table 2: Effect on plant height of Salvia spp. when grown on plain soil and soil mixed with 

Chloropyrifos 
 

Number of 

days treated 

 

 

 

Plain Soil (P) 

Control 

Soil mixed with Chloropyrifos (C ) 

 

5% 

 
10%  15% 

20% 

 

65 13.0±0.5 15.0±0.5 12.5±0.5 No growth No growth 

 

70 
13.5±0.5 15.5±0.5 12.5±0.5 No growth No growth 

Average value of two sets of experiment 

Stimulating effect of Chloropyrifos seems to continue during further growth of the plant. This seems to 

have direct effect on the rate of growth of the plant. It also seems that mixing of Chloropyrifos favours the 

test plant to tolerate a considerable concentration of Chloropyrifos. This can be considered as one of the 

evidences towards remediation of Chloropyrifos by the plant. As it has been suggested (Johnesen et al., 

2001) that better growth and increased biomass is a positive attribute towards bioremediation fig-2.  

Demonstrates the pattern of increase in the growth of the plant.  
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Figure 2: Effect on plant height of Salvia spp. when grown for 25 days in plain soil mixed with 

Chloropyrifos in presence of 5%, 10%, 15% and 20%. 
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To strengthen the above described contention it was considered essential to monitor the effect of such 

treatment for a longer duration of time. Data was recorded after 65 days of growth of the plant Table-3. 

 

Table 3: Effect on plant height of Salvia Spp. when grown for various period of time in plain soil 

mixed with Chloropyrifos. 

No of days 

Treated 

Plain Soil (P) 

(Control) 

 

Soil mixed Chloropyrifos (C ) 

 0% 5% 10% 15% 20% 

65 12 ± 2.0 24 ±2.0 20 ± 2.0 10 ± 2.0 8 ± 2.0 

70 14 ± 1.0 26 ± 2.0 22 ± 2.0 8 ± 2.0 6 ± 1.0 

75 14 ± 1.0 28 ± 1.0 24 ± 1.0 6 ± 0.5 6 ± 0.5 

Average value of two sets of experiment. 

 

The trend of increase in plant height in Chloropyrifos mixed soil seems to continue and that too 

considerable extent. The extent of increase in height seems to continue in presence of Chloropyrifos. 

There has been an increase in the following order- 85 %( 5%), 80 %( 10%), 25 %(15%), 20%%(20%). 

Effect on internode  

Height of the plant has a direct relation with size of the internode. It was with this perspective that the size 

of the internode was measured and has been described in Table-4. 

 

Table 4: Effect of Chloropyrifos on size of internode of Salvia spp. when grown in plain soil and soil 

mixed with Chloropyrifos  

Number of 

days treated 

 

 

 

Plain Soil(P)    

(Control) 

 

 

 

 

Soil mixed with Chloropyrifos (C ) 

 

5% C 10% C 15% C 
20% C 

 

 

25 

 

 

0.7±0.2 0.8±0.2 0.6±0.1 0.4±0.1 0.3±0.1 

 

30 

 

0.8±0.2 

 

0.9±0.2 0.7±0.1 0.4±0.1 0.3±0.1 

 

35 

 

 

1.2±0.3 1.5±0.3 0.8±0.1 0.5±0.1 0.3±0.1 

 

40 

 

1.5±0.3 

 

1.7±0.3 0.9±0.1 0.5±0.1 0.3±0.1 

 

It appears that Chloropyrifos induces plant growth by increasing the size of the internode. This trend 

seems to continue even in presence of chloropyrifos (Fig.3) 
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Figure 3: Effect of Chloropyrifos on size of internode of Salvia spp. when grown in plain soil and 

soil mixed with Chloropyrifos 

 

To monitor the lingering effect of such treatment size of the internode was measured even after 65 days of 

treatment and has been described in Table 5. 

 

Table 5: Effect on size of internode of Salvia spp. when grown on plain soil and soil mixed with 

Chloropyrifos 

Number of 

days treated 

 

 

 

Plain Soil (P) 

Control 

 

 

 

 

Soil mixed with Chloropyrifos (C ) 

 

5% C 10% C 15% C 

 

20% C 

 

45 1.7±0.2 2.0±0.5 1.8±0.1 0.3±0.1 0.3±0.1 

50 1.8±0.1 
2.5±0.5 1.9±0.1 0.3±0.1 0.2±0.1 

55 1.9±0.1 
3.0±0.5 2.0±0.1 0.4±0.1 0.2±0.1 

60 1.9±0.3 3.5±0.5 2.2±0.1 0.4±0.1 0.2±0.1 

  

Evaluation report of the data suggests continuity of increase (Fig. 4). 
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Figure 4: A comparative account of the size of internode on plane soil and soil mixed Chloropyrifos 

in presence of 5%, 10%, 15% and 20% Chloropyrifos after 45 days.  

 

On the basis of facts describe above it appears that Chloropyrifos favours growth and development of the 

test plant. It also appears that Chloropyrifos stimulates the test plant to tolerate reasonable concentration 

of Chloropyrifos. Further study to support such conclusion is underway. All the parameter of the present 

study will be undertaken strictly under laboratory condition. 
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