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Weeds harm crop plants in several ways either by competing for water, light nutrients, or by reducing the crop yield and efficiency of field operations. 

Growers always try to get rid of or control the weeds either by cultivation practices or use of herbicides to minimize the losses. 

For this they spend huge amounts and engage labour to control them. While sustainable ways of food production involve removing of crops weeds minimizes drudgery, and reduce the cost through proper planning and effective management rather than being more reactive we have to rely on proactive methods to control them. Proactive weed management approaches uses the principles of ecology to kill the weeds by actively growing crops like cover crops, smother crops, crop rotation, mulches and intercropping reducing the competition among crop-weed plants. Some useful crops having the ability to suppress other plants growing in their neighbor grow around them are of ecological importance and usually the term allelopathy is used to describe this. 

Cover crops usually grown to control weeds include rye, beans, sorghum and some legumes. Rye is one of the most useful cover crops having allelopathic effects and winter hardy nature enables it to grow almost anywhere. When its residue incorporated or left undisturbed on the soil surface, leached out allelochemicals prevent the germination of small-seeded weeds. However, effects of tilled rye are usually lost and more effective when used as mulch than in combination with tillage or tillage for weed control. Weeds densities of weeds reduced by rye are common purslane, pigweed and ragweed and suppression up to 30 to 60 percent is reported. However, large seeded crops are more tolerate to the allelopathic effects than small seeded ones being the more sensitive. Some cover crops such as sorghum, sudan grass, sunflowers and rapeseed are being utilized to reduce or avoid the herbicide use to prevent the weed emergence in many major crops to gain the profitable yields. However, effects may vary with management practices and varieties used. 

Rapeseed, of the mustard family is getting attraction for the researchers and growers because the mustards oil present in the members of this family prevent the plant growth and seed germination of many weeds. Successful weed control and improved yields are being reported in maize and potato crops but the effectiveness depends upon the concentration used and also varies among mustard species. Researchers should take initiatives to utilize the potential of this allelopathic crop in order to reduce the haphazard use of herbicides. Generally, high weeds suppression is reported from cover crops when left over the soil surface in layered and more compressed forms and this effect usually reduces when the residues are decomposed. Nonetheless annual and perennial large seeded weeds are very less sensitive to crop residue effects than weeds with small seeds and require light for their germination. However, effective weed controls from residues can be dreamed by growing cover crops producing residues in large amounts, slowly decomposed and when used as mulch easily packed and compressible with implements and in combination with other methods to control small and large seeded weeds. 

Some crops such as buckwheat and sorghum-sudan grass have smothering effects on weeds by their earliest growth and compete them. Weeds can also be suppressed by reducing their germination and inhibiting their seedling growth through allelochemical effects. By mulching, weeds growth of many noxious weeds in major crops can be reduced. For instance in rice crop weed density of barnyard grass, purple nutsedge, cyperus defformis and jungle rice is reduced by mulching with sorghum, sunflower, rice, maize and brassica applied at 15 tones per hectare and increased yield benefits are also obtained. Wheat also has allelopathic effects and can be used as wheat straw for mulch to control weeds. 

In additions to weed control mulches also play role in regulating the soil temperature by holding the soil moisture, adding organic matter and improve the water infiltration rate hence preventing the water erosion in a way. 

Similarly, allelopathic or smother crops when used in rotation with major crops release alleochemicals either through their roots or decompositions of preceding crop residues helps to control and suppress the weed emergence. Crop rotation helps to prevent the weeds spread by reducing their population and also the weed flora shifts. Since during rotation, the crop management practices like tillage, mowing, fertilization, herbicide application and harvesting changes year after year which help to break the life cycle of the weed species adapted easily in a cropping system. As in case of rice-wheat cropping system where weed control heavily depends on herbicide application, if integrated with allelopathic crops such as sorghum, millet and maize after harvesting wheat and before rice transplantation offers an effective weed control for 45 days for the next rice crop. In the similar way, wheat crop heavily infested with weeds can be sown over oat or clover fodder for natural weed control. 

Rotations followed by clean-cultivation of annual crops, closely spaced grain crops, and mowed or grazed perennial sod crops create an unstable environment for weeds and additional benefits can be achieved by including short season weeds smothering crops such as sorghum-sudan or buckwheat. It has been a long recognized fact that proper crop rotation prevents weeds from developing to serious levels. 

Intercropping is one of the effective proactive weed control strategies. During intercropping different plant types growing in close proximity promote interaction between them and enhance weed control by increasing shade and crop competition with weeds through closed crop spacing. As in case of relay cropping where one crop is intercropped into the standing one before the harvest of the previous; in this way the planted crop had a weed-free start due to the standing crop’s shading effect and competition against weeds. When sesbania is intercropped with direct seeded rice, it suppresses both the narrow and broad leaves weed density. Similarly if mature sorghum crop is incorporated into soil can significantly reduce weed density and biomass with subsequent increase in wheat yield. And to get increased benefits, crop cultivation practices such as planting method and date, variety must be well-planned in advance. 

In addition to these proactive methods for weed control, application of water extracts from different allelopathic crops such as ‘Sorgaab’ from sorghum is applied, can help to reduce the weed density to greater extent in many field crops. The crops having allelopathic effects include rice, wheat, maize, sorghum, barley; crucifers, sunflower, alfalfa cucumber and rye have greater potential to suppress the weed control when utilized in the crop production. 

Allelopathy is a promising and environmental friendly technology for safe food production and can also save huge sum of amounts by discouraging the herbicide use. Alternatively, if allelopathic water extracts are used before, with or after herbicide may increase the overall effects and help to reduce the application rates of these toxic compounds. 

