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     Weed management has taken major strides in history from hand-pulling of weeds to the 
discovery of modern synthetic herbicides. Additionally, the development of crops with 
herbicide-tolerant traits has further simplified weed management in several annual cropping 
systems. The herbicide industry in recent years has exceeded $20 billion and it is projected that 
there will be further growth in this industry as developing countries start using herbicides. The 
need for the use of herbicides in several developing countries has been triggered by shortages 
in labor as the labor-force has shifted to industries with higher wages than agriculture. While 
all these projections and scenarios may pose a rosy picture to the pesticide industry in terms of 
herbicide sales and profit, it is important to realize that despite all the weed control efforts and 
an arsenal of herbicides, weeds are still present in agricultural cropping systems of the countries 
which began using herbicides decades ago. In fact, there are now 416 known cases of herbicide-
resistant weed biotypes and weed management in developed countries is becoming a challenge 
due to these resistant weeds to the extent that growers in several cropping systems have been 
forced to resort to hand weeding. Thus, as herbicide use is beginning to gain popularity in 
developing countries, have the developed countries completed a learning cycle on weed 
management? Is herbicide technology failing in developed countries or have people forgotten 
the basics of weed science?    
 
     It is time to revisit the information on the biology and ecology of weed species, consider 
economically viable non-chemical methods of weed control, and to use herbicides judiciously. 
It must also not be forgotten than there are a limited number of herbicides belonging to about 
26 different sites of action that have been developed so far. Further, there has been almost no 
development of herbicides with new modes of action. Also, not all of these herbicide groups 
are labeled for use in every crop or situation. Therefore, we may have to rely on the existing 
herbicide modes for several years to come while the known cases of herbicide-resistant weeds 
continue to increase.  
 
     As developing countries start using herbicides, it is important to realize that these countries 
may have access to only a limited number of herbicides, people using these herbicides may not 
have the level of education and training as those in developed countries, these countries may 
have a lack of weed scientists, and herbicide users may not be aware of environmental and 
human health issues surrounding herbicide use. For example in some areas, growers may only 
have access to glyphosate and paraquat, however they may not know the difference in terms of 
human safety or weed management. Success of certain herbicides in these countries may 
prompt them to use the same mode of action repeatedly and thus select for herbicide-resistant 
weeds. With the current scenarios of global trade and global villages, it may not take too long 
to spread the seeds of these resistant weed species worldwide and to cause unintended 
irreversible environmental impacts that may have adverse consequences globally. Therefore, 
given the predicted rise in herbicide use globally, it becomes important to take proactive 
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measures on herbicide resistance management and environmental stewardship not only locally 
but also globally. Weed scientists and the herbicide industry, therefore, may have to face the 
challenge of herbicide resistance and environmental adversities on a much bigger scale in the 
very near future. As part of training agronomists and weed scientists one should consider also 
the significance of the plants (is it a toxic weed, competitive, or an important medicinal plant 
or highly nutritious for human consumption. When drought takes place often people depend 
on certain plants for survival. It may be advisable for weed scientists in developed countries to 
take proactive measures on weed management on a global scale as agriculture is faced the 
challenge to feed the increasing population under scenarios of diminishing crop acreages and 
limited water availability.        
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