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It is critical to effectively control weeds in alfalfa because most markets expect nearly 
weed-free alfalfa or the price is significantly discounted.  Weed control practices in alfalfa 
are continually evolving to develop more effective weed management systems.   
 
Roundup Ready Alfalfa  

The most significant recent advancement in alfalfa weed control has been the 
development of Roundup Ready (RR) alfalfa, its initial commercial release in the fall of 
2005, and its reintroduction in 2011.  It is debatable whether this should be considered a 
“recent” development.  While definitive data are not available, anecdotal evidence suggests 
that the popularity of RR alfalfa continues to increase.  A survey of RR alfalfa growers 
conducted in 2011 indicated that 85% of the growers who had tried it were either very 
pleased or felt it had exceeded their expectations and 72% indicated that they would plant it 
again. The primary advantages cited are the improvement in weed control and the simplicity 
of weed management.    

 
Roundup is very effective for the control of some problematic weeds in alfalfa like 

dodder, Bermudagrass, dandelion, and quackgrass.  Roundup also controls larger weeds than 
are typically controlled with most post-emergence herbicides.  However, growers are still 
encouraged to treat when the weeds are relatively small (typically when the alfalfa has 3-5 
trifoliolate leaves).  While larger weeds can be controlled, early season competition with 
alfalfa seedlings can have a lasting effect. 

 
The most significant risk with RR technology is the possibility of weed shifts and 

worse yet, the evolution of herbicide resistant weeds.  Growers are encouraged to treat early 
while the more tolerant weeds are still small.  Common weeds encountered in alfalfa fields 
that are somewhat tolerant to Roundup include burning nettle, ryegrass, malva or 
cheeseweed, filaree, knotweed, black mustard and others.  Treating early may help control 
the more susceptible of these weeds but the oftentimes a tank mix with a complementary 
herbicide is necessary.   

 
The evolution of weeds with resistance to glyphosate is a serious concern in RR crops 

including alfalfa.  Hopefully, alfalfa growers will recognize this threat and will use sound 
weed management practices to reduce the likelihood of weed resistance.  The principle 
method to avoid weed resistance is to reduce selection pressure. This is accomplished 
through crop rotation, rotating to herbicides with another mode of action and herbicide tank 
mixes.  Fortunately, there are numerous other herbicides registered for use in alfalfa and they 
all have a different mode of action than glyphosate.  The key is not to rely solely on Roundup 
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over the life of the alfalfa stand and to include other herbicides or weed management 
practices in an integrated weed management program.   

   
Lack of New Herbicide Active Ingredient Registrations  

It is interesting to examine the registration timeline for herbicides in alfalfa in 
California.  The precise registration date was not recorded prior to 1970 so most herbicides 
registered before then are just noted as pre 1970.  Several herbicides were registered in the 
late 70’s to early 80’s.  Then there was an 8 year gap without new herbicide registrations 
except for a new formulation of 2,4-DB.  From 1992 to late 2003 there were ten new 
herbicide or herbicide formulation registrations culminating with the registration of the 
herbicide Chateau in 1993 and Prowl H2O in 2004.  The recent drought in new herbicide 
registrations, nearing 10 years, has been the longest time period without a new registration 
since registration dates were recorded.  The lack of new registrations is likely due to the 
escalating costs for herbicide registrations coupled with manufacturers perceiving reduced 
potential market share with the increased acreage of RR alfalfa.    

 

Trade Name Common Name 
Date First Alfalfa 
Registration Date 

Treflan Trifluralin 6/17/1966 
Eptam EPTC Pre 1970 
Butyrac 2,4-DB, dimethylamine salt Pre 1970 
Gramoxone Paraquat dichloride Pre 1970 
Sencor Metribuzen Pre 1970 
Karmex Diuron Pre 1970 
Kerb Pronamide Pre 1970 
Roundup Glyphosate, Isopropylamine salt Pre 1970 
Balan Benefin 4/11/1977 
Buctril Bromoxynil octanoate 12/28/1978 
Butyrac 2,4-DB, butoxyethanol ester 3/4/1980 
Velpar Hexazinone 8/11/1982 
Poast Sethoxydim 5/20/1983 
Treflan TR-10 Trifluralin 5/30/1984 
Butyrac 4(2,4-DB), isooctyl ester 3/18/1987 
Prowl Pendimethalin 1/30/1992 
Pursuit Imazethapyr 8/17/1993 
Pursuit Imazethapyr, ammonium salt 8/17/1993 
Select Max Clethodim 10/31/1994 
Solicam Norflurazon 10/29/1996 
Butyrac 2,4-DB 5/20/1997 
Sandea Halosulfuron methyl 9/26/2000 
Raptor Imazamox 7/10/2002 
Chateau Flumioxazin 10/16/2003 
Prowl H20 Pendimethalin 8/17/2004 

Data provided by 
Eileen M. 
Mahoney, 
Research Program 
Specialist, DPR 
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Shift in Herbicide Uses 

To evaluate how alfalfa herbicide use has changed over the last decade, data was 
collected for Siskiyou County (representative of the Intermountain Region) and Tulare 
County (representative of the Central Valley).  The most recent data available was for 2012 
so it was compared with 2002 data (a decade earlier).  In the Intermountain area, Raptor 
(imazamox) has now become the primary herbicide used for weed control in conventional 
seedling alfalfa. Paraquat (Gramoxone) was applied to more acres than any other herbicide.  
Metribuzin (Sencor) and hexazinone (Velpar) were also dominant herbicides used on 
established alfalfa.  Glyphosate (Roundup) was only used for stand removal in 2002 but has 
already become the fourth most widely used herbicide on alfalfa in 2012.   

 
Figure 1.  Herbicide use in Siskiyou County in 2002 vs. 2012. 
 

   
Herbicide use patterns have changed more dramatically in Tulare County.  In 2002 

bromoxynil (Buctril), 2,4-DB and imazethapyr (Pursuit) were the dominant herbicides used 
on seedling alfalfa and now that has switched to Pursuit and imazamox (Raptor).  
Sethoxydim (Poast) usage has dropped way off and Clethodim (Select) has become the 
primary post-emergence grass herbicide.  Trifluralin (Treflan TR-10) was widely used in 
2002 but has now been largely replaced by Prowl H2O.  Diuron (Karmex), Velpar, and 
norflurazon (Zorial) were dominant herbicides in 2002 but their use has dropped off 
dramatically in 2012. Flumioxazin (Chateau) has become the second most widely used 
herbicide on alfalfa, largely replacing the other soil residual herbicides for winter annual 
weed control.  As in Siskiyou County, paraquat is used on more acres than any other 

0

2000

4000

6000

8000

10000

12000

14000

Ac
re

s T
re

at
ed

2002

2012

66 
 



herbicide.  Roundup use has also increased dramatically, and is now used for weed control in 
RR alfalfa in addition to its previous use for stand removal.        

 
Figure 2.  Herbicide use in Tulare County in 2002 vs. 2012. 
 

 
Potential New Herbicide  

As noted above, Gramoxone is now the most widely used herbicide in these two 
California counties.  This underscores the need for post-emergence broad spectrum 
herbicides for use in established alfalfa to complement the soil residual herbicides currently 
used and for use in RR alfalfa production systems to rotate with glyphosate.  The new 
herbicide saflufenacil (Sharpen) is currently being evaluated in established alfalfa.  It shows 
considerable promise for controlling a broad spectrum of broadleaf weeds but it does not 
adequately control grasses.  It is a contact herbicide providing rapid burn down of the foliage 
it contacts.  Plant tissue necrosis is more extensive and longer lasting than what is observed 
with paraquat.  Research is currently underway to quantify the appropriate application timing 
to avoid crop injury that could result in a yield loss.  One of the most promising attributes of 
Sharpen is its excellent control of common groundsel, a troublesome toxic weed in alfalfa 
that has been difficult to control with currently available herbicides.  When Sharpen might 
receive registration in California is unknown, but it may be the next herbicide registration 
potentially ending the drought in new active ingredient registrations in California for alfalfa.    
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