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Agronomy: 

Herbicides 

 
 

This discussion of nutrients will cover following seven areas:  

¶  Nature of weeds   

¶ Activity and Selectivity   
¶ Classification: Grass, Broadleaf or Sedg e 

¶ Herbicide formulations  

¶ Classification: Annuals, biennials and perennials  

¶ Herbicide Application  
¶ Herbicides  

 

Nature of Weeds 

Weeds are plants that grow where they are not wanted. When they grow in fields, they compete 
with crops for water, soil, nutrients, light and space -  thus reducing crop y ields.  They also 
harbour insects, pests and micro -organisms. Certain weeds release into the soil poisonous 
substances that are harmful for crops, livestock and human beings. They increase labor costs, 

complicate harvesting and reduce the quality and marke tability of agricultural produce.  

Weeds have some natural tendencies that help them to survive despite efforts to control them. 
Weed seeds can germinate earlier, grow faster, flower earlier, and mature and form seeds 
earlier than the corn seedlings. They c an be hardy and have a remarkable capacity to germinate 
under varied conditions. Another characteristic is that they are usually seasonal. Some weed 
seeds can remain dormant and can resist germination even when conditions are favorable.  
 

Classification: Grass, Broadleaf or Sedge 

Weeds can be broadly classified based on morphological differences as:  

¶          Grasses  

¶          Broadleaved weeds, or  

¶          Sedges.  

http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p52rmf.htm
http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p56rmf.htm
http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p53rmf.htm
http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p57rmf.htm
http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p54rmf.htm
http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p58rmf.htm
http://w3.india.monsanto.com/buildingexcellence/platform/agronomy/monbelrknol1agro02v01p55rmf.htm
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Grasses emerge from the ground with a coleoptile , have leaves generally much longer than they 
are wide (with parallel veins), develop fibrous root systems, tend to branch from the ba se of the 
stem, develop jointed stems and the flowers are usually inconspicuous.  

Broadleaf plants emerge from the ground with cotyledons, have very diverse shaped leaves 
(with veins forming a reticulated network), usually develop a tap - root and often have  easily 
visible flowers.  

Sedges are characterized by three -sided stems, which form a triangular cross -section.  

 

 

Classification: Annuals, biennials and perennials 

Based on life span, grassy and broadleaved weeds may be classified as annuals, biennials and 
perennials.  

Annuals complete their life cycle in a year or less. They propagate through seeds; producing a 
crop of seeds and dying. While they are easy to control, they can become a nuisance because 
they produce seeds in abundance and they continue to germinate and grow rapidly as long as 
conditions are favourable.  

Annual weeds can e ither be summer annuals or winter annuals. Summer annuals germinate in 
the spring or summer and mature in either summer or autumn depending on the length of their 
life cycle. Winter annuals germinate in autumn or winter, produce flowers and ripen in the 
following spring or early summer and then die. The seeds of winter annuals remain dormant in 
the soil during summer.  
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Biennials have a life span of two years. They generally germinate in the spring or summer. The 
first yearôs growth is primarily vegetative. The roots are often fleshy and serve as a food stores. 
During the spring of the second year, a flower stalk emerges from the crown. After producing 
seeds, the plant dies.  

Perennial weeds live for longer than two years; for varying lengths of time. They pr opagate 
through seeds and underground storage organs such as rhizomes, stolons, bulbs and tubers. 
Some of them strike roots when the node comes into contact with the soil.  

Perennials, with their remarkable capacity for both vegetative reproduction and pro lific seed 
production, are very aggressive and competitive. Even though the aerial parts of such weeds 
die, the underground parts may continue to live and send up new growth. In some cases, no 
seeds are produced in the first year but seedlings continue to occur every year thereafter. On 

the basis of vegetative reproduction, perennials are classified into simple, bulbous and creeping.  
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Herbicides 

Several techniques have been adopted by farmers to get control over weeds. One such method 
is u sing herbicides. Herbicides are chemicals employed to kill or prevent the growth of 

unwanted plants. Herbicides are absorbed by the germinating seeds, growing roots, and/or 
foliage.  

The use of organic chemicals for weed control started with the introducti on of Nitrophenols as 
selective herbicides in 1935. The discovery of 2,4 -D in the early 1940s revolutionized chemical 
control of weeds. Herbicide development came at a time when the world of agriculture was 
witnessing increased mechanisation and intensive cropping programmes to increase yields and 
also to reduce production costs.  

The use of herbicides to control weeds is by -and -large the most widely adopted method 
because of the following reasons:  

¶ Herbicides can be applied for weed control in crop rows wh ere cultivation is impossible,  

¶ Pre-emergent herbicides (herbicides that are applied before weeds emerge -  stopping 
weed seeds from germinating, or acting on the seedling just as its tip appears above the 
soil) provide early - season control. This is very be neficial as weed competition during 
early stages of crop growth is more than at any other stage,  

¶ Cultivation and manual methods of weed control may injure the root system in 
plantation crops like tea and coffee that remain for decades,  

¶ Herbicides reduce the need for pre -plant tilling, and  

¶ Herbicides can control many perennial weeds and brush species that cannot be efficiently controlled by other 

methods.  

 

 

Activity and Selectivity 

Two terms that are often used in relation to herbicides are: activity and selectivity.  
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Herbicide activity refers to the phytotoxic effects of the chemical on plant growth and 
development. A herbicide is said to be active, or to possess activity, if it hinders, inhibits or 
prevents germination and growth processes in the plant.  

Selectivity refers to the phenomenon wherein a chemical targets specific plant species in a 
mixed plant population without harming, or only slightly affecting, the other plants.  

 

 
 

Herbicides Formulation 
 

A herbicideôs formulation affects the solubility (ability to dissolve in water), volatility (rate of 
evaporation), specific gravity (relative weight) and eventually phytotoxicity of the herbicide. A 

formulation is the result of a process by which the active ingredient (ai) of the herbicide is made 
commercial or usable by mixing it with other compounds. The most important types of 
formulations are wettable powder, soluble powder, emulsifiable concentrate, solution 
concentrate, granules and fumigants.  

Wettable Powder 
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Wettable pow ders are herbicides in a finely ground powder form.  Mixed with water, they 
sometimes require constant stirring to prevent their settling and to give uniform concentration 
of the herbicide.  

Soluble Powder 

Soluble powders (SPs) are herbicide formulations th at are soluble in water. Often formulated 
with a salt, it forms a sprayable solution when dissolved in water.  

Emulsifiable Concentrate 

Emulsifiable concentrates (ECs), when dissolved in water, form an emulsion that can be easily 

sprayed on plants. The acti ve ingredient is dissolved in a solvent and an emulsifier is added to it 
to help mix with water.  

Solution Concentrate 

Solution concentrates (SC) are herbicides that are dissolved in some medium to form a liquid 
concentrate. This concentrate is usually mixe d with another liquid (most frequently, water) for 
application.  

Granules 

Granules (G) are small pellets or granules usually made of clay. The active ingredient of the 

herbicide is sprayed on the pellets in the desired quantity and dried. Granules are usual ly 
broadcasted when applied.  

Fumigants 

Fumigants are volatile chemicals applied in confined spaces or into the soil to produce a gas 
that will destroy weed seeds, insects and other pests. They are often injected as pressurized 
liquids a few inches below t he soil surface. Fumigants are good for controlling deep - rooted 
perennial weeds and for eliminating weed seeds from soil. Their effect is highly dependent on 

soil moisture, soil temperature and soil compaction. The active ingredient (ai) is the part of a 
formulated product that is principally responsible for herbicidal effects. Active ingredients may 
be in solid, liquid, or gaseous form.  

The time of herbicide application is determined by:  

¶ Weed species,   

¶ Time of germination,  

¶ Weed g rowth stage, and  

¶ The crop.  

On the basis of the time of application, herbicides may be classified into three categories:  

¶ Pre-planting,  
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¶ Pre-emergence, and  

¶ Post -emergence.  

A pre -planting herbicide is one that is applied before the crop is planted. These h erbicides can 

have greater toxicity on the emerging crop seedlings. Herbicides that need to be incorporated in 
the soil are also applied before planting the crop.  

Sometimes herbicides like dinitroanilines (Trifluralin), need to be applied preplant and 

inco rporated, as they are volatile in nature and degrade in light. A pre -emergence herbicide is 
applied before a crop or weeds have emerged. Herbicides that are applied after the emergence 
of crop and weed are known as post -emergent herbicides.  

Foliar and Soil Application 

Herbicides may either be applied to the soil or to the foliage. A herbicide applied to the soil is 
known as soil - applied herbicide. Herbicides applied to the foliage of weeds are called foliage -
applied herbicides or foliar herbicides. Soil - app lied herbicides are typically applied at pre -
planting or pre -emergence while foliar herbicides are usually applied post -emergent.  

 

Sources and Links 
 

¶ Department of Primary Industries, Victoria, Australia.   Available online at:  

¶ http://www.dpi.vic.gov.au/dpi/nreninf.nsf/childdocs / -
2BAF4D73531CD1544A2568B3000505AF -
57D1EB72F146450ECA256BC80004E8DD -
966D71ECF369B7C44A256DEA0027B670 -

CEF81C761FD5A8F8CA256BCF000BBE82?open  

¶ The University of Minnesota Extension Service.   Available online at:  

¶ http://www.extension.umn.edu/distribution/cropsystems/components/7399_02.html  

¶ Australian Natural Resources Atlas: Land.   Available online at:  

¶ http://audit.ea.gov.au/ANRA/land/land_frame.cfm?region_type=AUS&region_code=AUS
&info=soil_overview  

¶ New South Wales Department of Agriculture.   Available online at:  

¶ http://www.agric.nsw.gov.au/reader/vsp -soiltesting/vsp -
d4.pdf?MIvalObj=6704&doctype=document&MItypeObj=applicatio n/pdf&name=/vs
p-d4.pdf   

¶ http://www.emc.maricopa.edu/faculty/farabee/biobk/BioBookPLANTANATII.html   
¶ Wikipedia.   Available online at: http://en.wikipedia.org/  
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http://www.dpi.vic.gov.au/dpi/nreninf.nsf/childdocs/-2BAF4D73531CD1544A2568B3000505AF-57D1EB72F146450ECA256BC80004E8DD-966D71ECF369B7C44A256DEA0027B670-CEF81C761FD5A8F8CA256BCF000BBE82?open
http://www.extension.umn.edu/distribution/cropsystems/components/7399_02.html
http://audit.ea.gov.au/ANRA/land/land_frame.cfm?region_type=AUS&region_code=AUS&info=soil_overview
http://audit.ea.gov.au/ANRA/land/land_frame.cfm?region_type=AUS&region_code=AUS&info=soil_overview
http://www.agric.nsw.gov.au/reader/vsp-soiltesting/vsp-d4.pdf?MIvalObj=6704&doctype=document&MItypeObj=application/pdf&name=/vsp-d4.pdf
http://www.agric.nsw.gov.au/reader/vsp-soiltesting/vsp-d4.pdf?MIvalObj=6704&doctype=document&MItypeObj=application/pdf&name=/vsp-d4.pdf
http://www.agric.nsw.gov.au/reader/vsp-soiltesting/vsp-d4.pdf?MIvalObj=6704&doctype=document&MItypeObj=application/pdf&name=/vsp-d4.pdf
http://www.emc.maricopa.edu/faculty/farabee/biobk/BioBookPLANTANATII.html
http://en.wikipedia.org/

