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In recent years, poor economic returns for grapes, particularly raisins, have led to the 
abandonment of numerous vineyards in the central San Joaquin Valley.  Where grapes haven’t been 
removed, some growers have dealt with the issue by reducing some of their operational costs, 
including weed control.  This phenomenon, however, has generally lead to an increase in some of our 
most troublesome weeds (most notably horseweed and hairy fleabane).  If not properly controlled, 
weeds like horseweed can reduce available water and nutrients to the vines, interfere with normal 
cultural and harvest operations, host severe insect pests (glassy-winged sharp shooter), and cause raisin 
contamination (seeds become trapped in the folds of drying raisins).  Without implementing a viable 
approach to controlling these and other weeds, profits to vineyard owners will continue to be in 
jeopardy.  While it is easy to say that effective weed control must be achieved in order to maintain 
profits, times like these require increased efforts on the part of growers, managers, and PCAs to select 
the most appropriate management options. 
 

Managing weeds in vineyards is obviously no easy task.  Since no one program will provide 
economical control in all field situations, multiple strategies may have to be employed to get the most 
bang for the buck.  With the wide-array of chemical and mechanical tools available today, growers 
have the ability to control weeds economically, both conventionally and organically.  Regardless of the 
type of strategy employed, several key steps should be included to help reduce the overall cost of 
control.  These include: 
 

• Select fields for planting that are free of perennial and difficult to control annual weeds 
• Practice routine weed monitoring to determine the success of the current program 
• Calibrate sprayers at least once a year and replace worn or damaged nozzles, pumps, and sprayer parts 
• Apply herbicides or operate mechanical equipment  based on the best time to control the weeds 
• When using herbicides, adjust the type of herbicide or rates used as weed populations or types of weeds change 

 
To maximize the amount or duration of weed control with herbicides registered in grapes (see 

table 1), apply them in a manner that is consistent with label recommendations.  Don’t try to shave off 
rates or delay treatments in order to cut costs, unless the weeds being targeted will be adequately 
controlled.  Select materials that are consistent with the weeds present in a given field. 
 

When using pre-emergent herbicides, apply them to berms that are free of leaves and other debris 
and prior to weed emergence.  Herbicides like Devrinol and Surflan are known to adhere to these 
debris and may not be leached into the soil adequately for control.  The net result can be reduced 
control and increased expense associated with follow-up treatments.  Pre-emergent herbicides should 
also be applied as close to a rainfall event as possible in order to be activated in the soil at 
concentrations lethal to the weeds.  Table 2 shows the time required between applying pre-emergence 
herbicides and activation by rainfall or irrigation to achieve effective weed control.  For season-long 
control, pre-emergent herbicides should be applied in late winter, as rainfall events begin to taper off.  
This will usually increase the duration of weed control achieved.  For example, applying a full shot of 
Surflan (1 gal/acre) in early February is usually enough to carry the weed control through harvest.  
Applying the same treatment in fall, and undergoing a heavy rainfall year can significantly shorten the 
residual activity time.  Tank-mixing more than one herbicide is a good method for controlling 
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numerous types of weeds that may be present.  You may also want to select from some of the generic 
pre-emergent herbicides (generally less expensive) available to help save costs.  Table 3 shows costs 
associated with some commonly used herbicides in grapes in the central San Joaquin Valley. 
 
 
Table 1.  Herbicides registered in grape vineyards in California 

Pre-emergence Lb ai/Acre Post-emergence Lb ai/Acre 
diuron (Karmex, Direx, etc.) 2.4 – 3.2 clethodim (Prism) - NB 0.09 – 0.12 
isoxaben (Gallery T&V) - NB 0.5 – 1.0 diquat (Reglone) 0.375 – 0.5 
napropamide (Devrinol) 4.0 fluazifop-p (Fusilade DX) - NB 0.25 – 0.375 
norflurazon (Solicam) 1.0 – 4.0 glufosinate (Rely) 1.0 – 1.5 
oryzalin (Surflan, etc.) 2.0 – 6.0 glyphosate (Roundup, Touchdown IQ, etc.) 0.5 – 4.0 
oxyfluorfen (Goal, etc.) 1.0 – 2.0 MSMA (MSMA 6 Plus, etc.) – NB 2.0 
pendimethalin (Prowl) - NB 2.0 – 4.0 oxyfluorfen (Goal) 0.5 – 1.0 
pronamide (Kerb) 1.0 – 4.0 paraquat (Gramoxone Max) 0.6 – 0.9 
simazine (Princep) 2.0 – 4.0 sethoxydim (Poast) 0.3 – 0.5 
thiazopyr (Visor) - NB 0.5 – 1.0 sulfosate (Touchdown) 1.4 
trifluralin (Treflan, etc.) 0.5 – 1.0 2,4-D amine (Orchard Master, Savage, etc.) 1.4 

NB = non-bearing only 
 
 
Table 2.  Time required to activate pre-emergent herbicides after treatment 

Common name Trade name Maximum time to incorporate 
diuron Karmex, Direx, etc.               < 28 days 
isoxaben Gallery T&V (NB)               < 21 days 
napropamide Devrinol               < 5 days 
norflurazon Solicam               < 28 days 
oryzalin Surflan, etc.               < 21 days 
oxyfluorfen Goal, etc.               < 21 days 
pendimethalin Prowl (NB)               < 7 days 
pronamide Kerb               < 24 hours 
simazine Princep               < 28 days 
thiazopyr Visor (NB)               < 21 days 
trifluralin Treflan, etc.               < 24 hours 

NB = non-bearing only 
 
 
Table 3.  Sample costs of some commonly used herbicides in grapes in the central valley 

Pre-emergent Lb ai/acre Product/acre Cost ($) Cost/acre ($)* 
Goal 2XL 1.0 4.0 pt 95/gal 11.88 
Goal 2XL + 
Surflan A.S. 

1.0 
4.0 

4.0 pt 
8.0 pt 

95/gal 
90/gal 

11.88 
22.50 

Pricep Caliber 90 2.0 2.2 lb 3.20/lb 1.76 
Karmex DF 2.4 3.0 lb 3.25/lb 2.44 
Princep Caliber 90 + 
Karmex DF 

2.0 
2.0 

2.2 lb 
2.5 lb 

3.20/lb 
3.25/lb 

1.76 
2.44 

     
Post-emergent Lb ai/acre Product/acre Cost ($) Cost/acre ($)* 

Rely 1.0 8.0 pt 59/gal 14.75 
Touchdown 1.0 2.6 pt 48/gal 3.90 
Roundup Ultra 1.0 2.0 pt 40/gal 2.50 
Gramoxone Extra 0.5 1.6 pt 36/gal 1.80 
Ammonium sulfate --- 0.2 lb 18/lb 0.90 

*Assumes treating a 3’ berm on a row spacing of 12” in a vineyard; does not include cost of application 
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Post-emergent herbicides should always be applied according to the weeds known to be present.  
To be cost-effective, only apply these herbicides when weeds are small (seedling to rosette stage) and 
use adequate spray coverage.  Once weeds become established and begin to bolt or develop a crown, 
they are less likely to be killed.  Table 4 shows the impact of delaying the application of Roundup 
Ultra on hairy fleabane control.  Adjust the spray volume to ensure weeds are thoroughly covered with 
the spray solution.  Larger volumes of water are normally required when using contact-type herbicides, 
like Gramoxone Max and Rely.  In some cases, it may be necessary to use a combination of post-
emergent herbicides for control.  For example, tank-mixing 2,4-D amine and Goal can be very 
effective on hairy fleabane.  In other cases, the addition of a spray surfactant and/or ammonium sulfate 
can increase the degree of control achieved.  You need to weigh the pros and cons of cost versus the 
amount of weed control you are satisfied with.  In the end, the goal should be to kill the weeds while 
they are young, before they set new seed.    This will help reduce weed control costs in the future. 
 

Continuously using sub-lethal rates of post-emergent herbicides over a period of time can lead to a 
shift in the weed population or resistance among certain weed species.  For example, thousands of 
acres of Roundup Ready cotton and soybean rotations in the south have been reported to have 
glyphosate-resistant horseweed develop.  While we do not know of any cases of glyphosate-resistant 
horseweed in California, several growers have seen a need to increase their rates in order to maintain 
control.  Therefore, it is important to use rates that are appropriate for the weeds being targeted. 
 
 
Table 4.  Influence of growth stage of hairy fleabane on control with glyphosate 

Hairy fleabane stage Glyphosate (lb ai/acre) Herbicide cost/acre ($) 
3 – 6 leaf 0.5 1.25 
7 – 12 leaf 1.0 2.50 

13 – 19 leaf 1.5 3.75 
20 – 21 leaf 2.0 5.00 

>25 leaf No control NA 
Tim Prather, UC KAC, 1999 
 
 

Newer technologies, like the Patchen Weed Seeker, can be an effective tool for reducing overall 
post-emergent herbicide costs.  For example, using this sprayer to treat a vineyard berm (3’ berm on a 
12’ row spacing) with glyphosate that has a weed cover of 100% might take 16 oz/acre of glyphosate 
to control the weeds (64 oz/actual acre in 25 gpa).  Where there is only a weed cover rating of 20% or 
5%, you might only use 3.2 or 0.8 oz/acre, respectively.  Under this scenario, the herbicide cost 
(assuming $40/gal) for the treatments would be $5/acre (16 oz), $1/acre (3.2 oz), and $0.25/acre (0.8 
oz).  Low volume applicators, like the Enviromist sprayer, are also an effective method at reducing the 
cost associated with some post-emergent herbicides. 
 

Controlling weeds mechanically (especially down row centers) should be done when weeds are 
small (<4” tall) and have not yet developed a strong root system.  Small-seeded broadleaves and 
annual grasses are fairly easy to dislodge from the soil at this time and can be readily dried out.  Once 
grasses, and some annual broadleaves (like cheeseweed and hairy fleabane) have become established 
and develop a crown, they are not easily killed with most shallow in-row mechanical means.  In some 
cases, this can stimulate weeds to set flower and seed earlier than normal.  Perennials, like 
Johnsongrass, can be effectively managed in mature vineyards by using a French plow during the 
dormant period to remove the underground rhizomes from the vine centers, distributing them to the 
middles.  Here, they can be repeatedly disked to break them into small segments, where they are easier 
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to control with pre-emergent or post-emergent sprays.  An operation like this can be somewhat costly 
($100/acre) if done properly, but can also significantly reduce the population.  Repeated applications of 
post-emergent sprays for johnsongrass, bermudagrass, and other perennial weed control requires 
timely applications.  In most cases, spraying these weeds with 8 – 12” of regrowth will provide good 
control.  Trying to spray them when they are well established only increases the likelihood of crop 
injury, poor control, and added expense.  There are numerous types of equipment that can be used for 
controlling weeds in-row in vineyards.  Although their initial outlay and operational costs may vary, 
they can provide weed control equivalent to that of pre- and post-emergent herbicides.  Table 5 shows 
some of the common pieces of equipment used and costs associated with them in vineyards.  Select the 
type of equipment that best suits your budget and weed control goals.  Which ever piece of equipment 
you decide to use, the key is to use them when weeds are very small and most susceptible to control. 
 
 
Table 5.  Various equipment and estimated operating costs for grape vineyard weed management 

Equipment Speed (MPH) Outlay cost ($) Operating cost/A ($)1 
Perfect in-row mower2 1 - 3 8,500 32 
Kimco in-row mower2 1 - 3 9,000 32 
Rears in-row mower2 1 - 3 2,500 32 
Chris Grow in-row mower2 3 - 4 8,000 42 
Flail mower2 3 - 4 4,000 42 
Hand-held weed eater NA 200 125 
Kimco in-row tiller2 1 - 2 11,000 40 
L&H in-row tiller2 2 - 3 4,500 22 
L&H hoe plow2 3 - 4 4,500 28 
Off-set disc (8’) 2 3 - 5 9,400 24 
Propane flamer2 1 - 2 3,000 40 
Steamer2 1 - 2 4,000 40 
Enviromist sprayer + ATV 3 - 5 6,000 22 
Patchen Weed Seeker + ATV 3 - 5 6,000 22 
100 gal weed sprayer2 3 - 5 3,500 31 

1Includes costs associated with equipment, maintenance, tractor, labor, and hrs of use/acre 
2Pulled with a 60 HP tractor with 4WD 
 
 

Deciding on the whether to use chemical, non-chemical, or a combination of tools should be based 
not only on cost, but also on the ability to get the job done right the first time.  Final control costs can 
vary greatly depending on the region in the state, cost of the herbicides and equipment, personal 
preferences of methods used, soil and field conditions, weed spectrum, availability of labor and 
equipment, market price, and a host of others.  In other words, there are no silver bullets.  Whether you 
like to use “spray and pray”, mechanical, or a combination of the two techniques, select the program 
that best suits your weed control and budget concerns. 


