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ABSTRACT: : Number of plants growing on Agricultural bunds were observed. Underneath of these plants 
crops plants were affected. Because of this reason I selected to study reproductive growth of  a kharip crop 
‘Bajara’ [Pennisetum americanum (L) Var. ‘ Ganga Kaveri’  beneath the canopy of Mangifera indica L., 
Semecarpus anacardium L., Tectona grandis L. and Limonia acidissima L.  in field condition near 
Vridheshwar area of Tahsil Pathardi ( Dist. Ahmednagar). Quadrat of 1Mtr, Sq. area were laid down from 
the trunk of the tree at a distance 1,2,3,4 and 5 mtr. away  from the tree trunk. All  reproductive growth 
parameters  Viz  No. of ears., Wt. of Bajara grain / ear / Sq. mtr, Wt. of grain/ ear and yield of grain/ ton/ 
hectar. of Bajara plants towards the trunk of the tree  goes on decreasing . Bajara plants 5 mtr away from 
the tree trunk considered as control. 
All above bund plants affected reproductive growth of Bajara near its trunk and under its canopy Data 
collected was analyzed for single ANOVA followed by CD at 0.05% and Tukey’s test.  The Inhibitory effect 
outside the canopy was not observed. 
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Introduction 
Allelopathy is a current area of research. It may be useful in agriculture to increase yield, minimize some 
problems related to multiple cropping systems, soil productivity and availability of nutrients in soil. 
Allelopathic research will definitely establish a boon in agricultural and forestry production (Narwal, 1994). 
Farmers have been practicing crop rotation method to solve the problems developed due to ‘Allelopathy’ of 
crop plants.  The smother crops viz.  barley, rye, buckwheat, sweet clover, sunflower, Sudan grass and 
sorghum suppress the growth of weeds. Barley crop is one of the best smother crops [Overland 1966, c.f. 
Rice, 1979].  
Higher plants release phytotoxins into the soil which adversely affect the germination and final yield of 
associated crop plants. Such interactions in agro forestry system may affect the crop production (Todaria et 
al, 2005). 
 

Review of Literature:- 
Bark leachates of trees viz.Acacia, Ailanthus, Bauhinia, Casuarina Dalbergia, Eucalyptus and Tectona 
inhibited germination and seedling growth of maize, pigeon pea and sesame.  Agroforestry is one of the 
alternatives in land use system but it has been observed that in many cases understoreyed or associated 
crops are inhibited. Ailanthus is more inhibitory than Acacia and Dalbergia. Bauhinia stimulated radicle 
growth of pigeon pea (Swaminathan, 1996). 
Quadrat method revealed low number of species in the understorey of agroforestry trees viz. Juglans regia 
L., Toona ciliata Roxb., Grewia oppositifolia Roxb., Albizzia lebbek Benth., Ficus gibbosa Blume., F. neerifolia 
Var. normalis Wall. ex Miq. and F. roxburghii Wall. There was significant reduction in the total biomass of 
winter crops under all trees. J. regia L.exerted maximum while Ficus the minimum reduction.  Weeds 
decreased under all trees. Paucity of vegetation under trees was not due to competition but due to 
allelochemicals leached from tree canopies (Bhatt et al, 1997). 
Trees are grown in agroforestry systems. They release water soluble allelochemicals in the soil in the 
natural form of rainwater, dew, and mist leachates. Leachates of  Grewia optiva and Populus deltoides of 
Himachal Pradesh   reduced germination of maize, wheat, chickpea, bean and soybean.Tannins released in 
the soil might have suppressed nitrifying bacteria thereby inhibition of germination and growth of the test 
crop plants( Kaushal et al ,2003). 
Aqueous extracts of higher concentration of Mangifera indica L. inhibit the germination and growth of Zea 
mays, Glycine max, Cucurbita moschata, Echinochloa and Digitaria sanguinalis. Extracts of lower 
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concentration proved stimulating. The rhizosphere soil of Mangifera indica L. stimulated germination and 
growth of Zea mays L.but inhibited Arachis hypogea (Yan, 2006).  
Agroforestry trees viz. Dalbergia sisso, Acacia catechu, and Bombax ceiba affected germination growth and 
dry matter production of crops viz. Triticum aestium, Brassica campestris and Hordeum vulgare.In 
comparision, Dalbergia showed more influence than Acacia catechu on germination, growth and dry matter 
production of test crops. These crops may be cultivated underneath of A. cateachu with least or without any 
harm.  The importance index of these agroforestry trees is A.catechu > B.ceiba > D. sisso (Singh et al, 2006). 
Aqueous leaf extracts of trees viz. Leucana leucocephala, Azadirachta indica, Tectona grandis, Dalbergia sisso 
and Ficus bengalensis showed inhibitory effect at higher concentration on Pisum sativm. Tectona grandis was 
more inhibitory than rest of the trees.These trees contain water soluble allelochemicals, which inhibit seed 
germination and reduce radicle length of Pisum sativm. It can be suggested not to grow Pisum sativm close or 
underneath these trees (Siddiqui et al 2009). 
Mutipurpose trees are generally grown near agricultural fields. Leaf and bark extracts of trees viz. Grewia 
oppositifolia Buch-Ham, Celtis australis L., Ficus roxburghiiWall. and Boehmeria regulosa Wedd.of Srinagar-
Garhwal(India) inhibited germination and seedling growth parameters of Elusine corocana,Echinocloa 
frumentacea and Phaseolus mungo.Bark mulch collected from different altitudes exerted differential effects 
on germination and seedling growth of the test crop plants. Barks collected from higher altitude exerted 
maximum inhibition as compared to bark mulch of lower altitudes.Allelopathic influences are species-
specific. Allelopathic trees affect crops in differential manner and effects are correlated to geographical 
location and altitude of trees (Todaria et al, 2010). 
 

Material and Method 
Field work:  Quadrats of one sq mtr area were laid in the ‘Bajara’ (Pennisetum americanum) var. ‘Ganga 
Kaveri’ crop field starting from the trunk of Limonia , Semecarpus, Mangifera and Tectona trees to outside of 
their canopy. Morphological parameters of the crop plants were recorded in each quadrat and   in the 
tabular form. The results were statistically analyzed. 
 

Result and discussion 
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Table 01:-Effect of canopy of agricultural field bund growing plant  on the reproductive growth and yield in  
'Bajara' (Pennisetum americanum K.Schum) var 'GK' 

Bund plants 
Parameters Q1/1m Q   2 /2m Q  3/3m Q4/4m 

Q 5  
(control) 

Mangifera 
  

0.00                             
(-100.00) 

0.00                          
(-100.00) 

3.00                          
(-82.35) 

5.00                          
(-70.59) 

17 

Limonia 
No. of ears 

0.00                         
(-100.00) 

0.00                         
(-100.00) 

4.00                         
(-75.00) 

9.00                         
(-43.75) 

16 

Semecarpus 
  

0.00                               
(-100.00) 

0.00                                
(-100.00) 

5.00                               
(-68.75) 

11.00                              
(-31.25) 

16 

Tectona 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

14.00                             
(-41.67) 

19.00                             
(-20.83) 

24 

Mangifera 
  

0.00                            
(-100.00) 

0.00                          
(-100.00) 

2.34                          
(-91.09) 

7.18                          
(-72.69) 

26.27 

Limonia 

Wt. of Grain 
 /ear 

0.00                         
(-100.00) 

0.00                         
(-100.00) 

1.04                         
(-96.24) 

3.68                           
(-86.71) 

27.68 

Semecarpus 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

0.52                               
(-97.93) 

1.84                               
(-92.68) 

25.15 

Tectona 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

2.00                                
(-87.98) 

5.12                               
(-69.23) 

16.64 

Mangifera 
  

0.00                           
(-100.00) 

0.00                          
(-100.00) 

7.02                          
(-98.43) 

35.90                        
(-91.96) 

446.59 

Limonia 

Wt of grain/ 
ear/Sq m 

0.00                         
(-100.00) 

0.00                         
(-100.00) 

4.16                         
(-99.06) 

33.12                       
(-92.52) 

442.88 

Semecarpus 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

2.60                               
(-99.35) 

20.24                        
(94.97) 

402.4 

Tectona 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

28.00                             
(-92.99) 

97.28                             
(-75.64) 

399.36 

Mangifera 
  

0.00                           
(-100.00) 

0.00                          
(-100.00) 

70.20                        
(-98.43) 

359.00                      
(-91.96) 

4.47 

[Where Rg: root growth, Sg: shoot growth,  TSg:  total seedling growth, H11:Hybrid 11  
figures indicate % inhibition (-) and % promotion (+) over control,  C: control,2.50 to7.50% : Extract concentration]. 
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Limonia 

Wt  
of grain/ton/ 
hectar 

0.00                         
(-100.00) 

0.00                         
(-100.00) 

41.60                       
(-99.06) 

331.20                       
(-92.52) 

4.43 

Semecarpus 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

26.00                             
(-99.35) 

202.40                           
(-94.97) 

4.02 

Tectona 
  

0.00                               
(-100.00) 

0.00                               
(-100.00) 

280.00                           
(-92.99) 

972.80                            
(-75.64) 

4 

Figures in parentheses indicate % decrease ( - ) in the yield over control. Q:Quadrat outside canopy  ,  m:  
meter, Wt :weight, Sq:  square. 
 

Reproductive growth performance of the crop ‘Bajara’ [Pennisetum americanum (L,) K. Schum. var. 
Ganga kaveri] growing beneath the canopy of the trees (Table 01 &Graphs 1 A,B,C and D): 
        Effect on number of ears, grains and weight of grains:  None of the plants of Bajara produced 
ears growing 1 to 2 mtr from the tree trunks of Mangifera, Semecarpus, Limonia and Tectona. Inhibitory 
effect of tree canopy went on decreasing from 3rd quadrat onwards. % decrease of ears, grains over control 
followed an order of:  Mangifera> Limonia> Semecarpus> Tectona. % decrease in number of grains over 
control followed an order of: Semecarpus> Mangifera > Limonia > Tectona. % decrease in weight of grains 
over control followed an order of: Semecarpus > Limonia > Mangifera > Tectona. 
      Effect on yield of grains per hectare: Total yield of Bajara grains hectare-1   over control was 
decreased in an order of:  Semecarpus > Limonia > Mangifera > Tectona. 
 Yield was maximally decreased over control (by 94.90 to 99.15%) and (by 75.64 to 92.99%) in 
Bajara growing beneath the canopy of the Semecarpus and Tectona trees respectively. 
 

Summary conclusion:-  
Yield of grain was maximally reduced under the tree canopy. The inhibitory effect on test crop plants was 
abolished outside the canopy of the tree. 
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