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 Effects of Crude Extract from Ocimum canum Sims Leaf on 
Germination and Seedling Growth of Amaranthus   

tricolor and Pennisetum setosum  L. 
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Abstract 
The effects of crude extracts from the dry leaves of Ocimum canum Sims which was 

sequentially extracted by using three organic solvents : hexane, chloroform and methanol on 
germination and seedling growth of Amaranthus tricolor and Pennisetum setosum L. was investigated. 
Each crude extract was dissolved in 0.5% Tween 80 solution at the concentrations of 10,000 20,000 
and 40,000 ppm The results showed that the methanol extracts significantly Inhibited seed 
germination and seedling growth of Amaranthus  tricolor and Pennisetum setosum  L. 

The inhibitory effect of the extract increased when the higher concentrations were applied. 
The methanol extract was separated into 4fractions by column chromatography  and each fraction 
was diluted to 10,000, 20,000 and 40,000 ppm in 0.5% Tween 80 solution. The results showed 
that the fraction four had the highest effect in inhibition seed germination and seedling growth of 
Amaranthus tricolor and Pennisetum setosum  L. Increasing the concentration of the extract to 40,000 
ppm resulted to higher potential in inhibiting seed germination and seedling growth of Amaranthus  

tricolor and Pennisetum setosum  L.  
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  (Ocimum sanctum L.)  (Ocimum basilicum  L.)  (Ocimum canum Sims.) 
 (Ocimun gratissimum L.)  (Mentha cordifolia Opiz.) 

   
 

 

   
 

   
 

 
 1   (Organic solvent ) 

  Sequential extraction   
 

  
      

   
 40   72   

  3 
 (Hexane)  (Chloroform)  (Methanol) (

)  10  100   72 
 (    . 2544 : 1-6) 

1  Rotary evaporator  Buchi –114 
 40    

 

 
    

   10,000 20,000  40,000 ppm  
0.5   (Tween) 80 (  0.5   80 

  0.5   80 
)  ( ) 

 9    2 
   (Amaranthus tricolor)  (Pennisetum setosum L.) 
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  Philips TLD   Daylight  3,800  13 
  Completely randomized  design (CRD)  3  

 7   radicle 
 2  (  Egley. (1974 : 

537)   7  
   Duncan’s Multiple  

Range Test (DMRT)  95  
 

 2   (Column 
Chromatography) 

 
(silica gel  1:2 (   ) 

  
Hexane : Ethyl acetate (100:0, 95:5, 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 
10:90,  0:100 ) Ethyl acetate : Methanol (100:0, 95:5, 90:10, 85:15, 80:20, 75:25 

 0:100 )  
 (Thin Layer Chromatography (TLC)   4 (fraction) 

 4   Rotary evaporator  Buchi  – 114      
 40   

 

 
 4    

10,000 20,000  40,000 ppm  0.5   80 
( )  5   9 

    2   
   20   

  Philips TLD            
 Daylight  3,800  13   

  1 
 (Inhibition Percentage, IP) 
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 1  (Organic solvent) 

  Sequential extraction 
 2    

 1.1  3 
 

 3    
  ( )  7  

 3  
 (  1) 

   8.33–31.66 
   13.33–45.00 

   28.33–73.33   
 

  7  
 3 

  40,000 ppm 
 1.01 0.63  (  1) 

    
 

 

 1  3    
    
 

 
 

(ppm) 

1/ 

( ) 
1/ ( .) 1/ ( .) 

Distilled water 91.66 a 4.66 a 4.23 a 
Hexane 10000  73.33 b 4.06 ab 3.96 a 
Hexane 20000  45.00 c 3.33 bc 3.93 a 
Hexane 40000  28.33 cd 2.33 cde 2.43 b 

Chloroform 10000  45.00 c 3.16 bc 2.23 bc 
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 1  3    
    ( ) 

 
 

(ppm) 

1/ 

( ) 
1/ ( .) 1/ ( .) 

Chloroform 20000  28.33 cd 2.63 cd 1.43 bcd 
Chloroform 40000  13.33 de 1.50 def 1.30 cd 
Methanol 10000  31.66 c 1.90 def 2.53 b 
Methanol 20000  31.66 c 1.46 ef 1.50 bcd 
Methanol 40000  8.33 e 1.0 f 0.63 d 

 

1/  3   ( ) 
 DMRT (p = 0.05) 

 

1.2  3 
 

 3   
 (  2)  

  10,000-20,000 ppm 
 41.66 26.66   40,000 ppm 

  
  

40,000 ppm   
 10,000  20,000 ppm   2.76–1.23 

 1.53 – 1.13   (  2)  
 10,000–40,000 ppm  3.70–1.40  

 2.66–1.60  
 4.50–2.50   3.50–2.06    
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 2  3   
                
 
 

 
 

(ppm) 

1/ 

( ) 
1/ ( .) 1/ ( .) 

Distilled water 91.66 a 4.83 a 3.83 a 
Hexane 10000  61.66 b 4.50 ab 3.50 ab 
Hexane 20000  46.66 bc 3.76 b 3.06 ab 
Hexane 40000  35.00 cde 2.50 c 2.06 cd 

Chloroform 10000  46.66 bc 3.70 b 2.66 bc 
Chloroform 20000  46.66 bc 2.70 c 2.03 cd 
Chloroform 40000  21.66 e 1.40 d 1.80 cd 
Methanol 10000  41.66 cd 2.76 c 1.53 d 
Methanol 20000  26.66 de 1.23 d 1.13 d 
Methanol 40000  0.00 f 0.00 e 0.00 e 

 
1/  3   ( ) 

 DMRT (p = 0.05) 
 

 2   

  
(Ethyl acetate)  

 (TLC)  4   4 
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2.1  4  
 

   4  10,000 
20,000 40,000 ppm ( )   4 

   
 (  3)  4 

  4  10,000 ppm  11.66  
 20,000 ppm  1.66   

40,000 ppm   
 3 ,2  1   

  4 
   

  4  
  20,000 ppm  0.40  

 0.36   40,000 ppm 
 (  3) 

2.2  4  
 

  4   10,000 20,000  40,000 
ppm  4  

 20,000  40,000 ppm 
(  4 )   3, 2  1  

    4 
  (  4)  4 

 20,000 40,000 ppm 
  10,000 ppm  1.23  

 0.83    
 3  0.70–1.93  

 0.16–1.60   2  1.33–2.80 
  1.20–1.90   1 
 1.80–3.76   1.76–3.46    
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 3  4 (fraction) 
 

 

 
 

(ppm) 

1/ 

( ) 
1/ ( .) 1/ ( .) 

Distilled water 
fraction 1 

1000 
2000 
4000 

fraction 2 
1000 
2000 
4000 

fraction 3 
1000 
2000 
4000 

fraction 4 
1000 
2000 
4000 

91.66 a 
 
 

63.33 b 
53.33 bc 
41.66 cd 

 
55.00 bc 
43.33 cd 
36.66 d 

 
31.66 de 
23.33 ef 
15.00 f 

 
11.66 fg 
1.66 g 
0.00 g 

4.36 a 
 
 

3.86 ab 
2.90 bcd 
2.10 de 

 
3.43 abc 
2.26 d 
2.10 de 

 
2.50 cd 
1.93 de 
1.20 ef 

 
2.76 cd 
0.40 fg 
0.00 g 

4.00 a 
 
 

2.83 b 
2.36 bc 
1.30 e 

 
2.20 bcd 
1.53 de 
1.73 cde 

 
1.73 cde 
1.43 de 
1.03 ef 

 
1.43 de 
0.36 fg 
0.00 g 

 

 

1/  3  ( ) 
 DMRT (p = 0.05) 
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 4  4 (fraction)  
               
 

 
 

(ppm) 

1/ 

( ) 
1/ ( .) 1/ ( .) 

Distilled water 
fraction 1 

1000 
2000 
4000 

fraction 2 
1000 
2000 
4000 

fraction 3 
1000 
2000 
4000 

fraction 4 
1000 
2000 
4000 

90.00 a 
 
 

58.33 b 
43.33 c 
31.66 de 

 
38.33 cd 
35.00 cd 
21.66 ef 

 
23.33 ef 
16.66 fg 
8.33 gh 

 
31.66 de 
0.00 h 
0.00 h 

4.90 a 
 
 

3.76 b 
2.63 c 
1.80 de 

 
2.80 c 
1.76 de 
1.33 def 

 
1.93 d 
1.06 fg 
0.70 g 

 
1.23 efg 
0.00 h 
0.00 h 

4.43 a 
 
 

3.46 b 
2.63 c 
1.76 d 

 
1.90 d 
1.60 de 
1.20 ef 

 
1.60 de 
1.03 f 
0.16 g 

 
0.83 f 
0.00 g 
0.00 g 

 

1/  3  ( ) 
 DMRT (p = 0.05) 
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  3    

   
   

   
  3    

   
 (  , 2547) 

  (2548)  3   
 4  

     . 
(2554 : ) 
(Praxelis clematidea (Griseb.) R.M.King & H.Rob)  3    

  
     

 .(2544)  3   
  

   
  Einhellig. (1985 : 161 - 200)  

 
 

 Iqbal; et al., (2003: 657-662.)  
  

 
Ohno et.al. (2000 : 187 - 192)  Sinapis arvensis  

 Trifolium pretense  
  

 4  
   4 
   3,  2  1 

    .(2545 : 131 - 133) 
 3       Sequential 
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extraction  
 3   A, B  C 

(Chloris barbata Sw.)  3 
  B  C 

 A  
   

  
 

 

 
  . (2540). .   : . 
 . (2547).  

  . . 35 (5-6) : 471 - 8. 
 . (2548). .   

.( ). 
   . (2544).  

   .  
  . 19 (3) : 1- 6. 

   .( 2545).  
  . . 33  4 - 5  ( )  : 131 – 3. 

  . (2554).  
  .  . ( ) 
Egley,  G.H. (1974)  Dormancy variations in common purslane seeds. Weed Science. 22 : 535 – 40. 
Iqbal,  Z.  et al. (2003). Allelopathic activity of buckwheat: isolation and characterization of  

phenolics.  Weed Science. 51 (5) : 657 - 62. 
Putnam,  A.  R. (1985). Weed Allelopathy.  In S. O. Duke(ed.) Weed  Physiology  Vol. ll :  

Reproduction  and  Ecophysiology. CRC  Press, Inc. : Florida. 
Rice,  E.L. (1984). Allelopathy. 2nd ed. Orlando : Academic Press, Inc. 
Ohno,  T.  et.al. (2000). Phytotoxic  effects of red  clover amended soils on wild mustard  

seedling growth.  Agriculture, Ecosystem &  Environment. 78 : 187 –192. 
Einhellig,  F.A. (1985). Allelopathy – A natural protection allelochemicals. 161 – 200. In  

Mandava, N.B. editor. Handbook of Natural Pesticides : Methods. Vol. 1 Florida : CRC Press, Inc. 




