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Herbicides play an important role in weed management in perennial tree and vine crops in California. 
Herbicides are classified based on their chemistries and mode of action (MOA). As weeds are repeatedly 

exposed to the same herbicide MOA, they can develop resistance to herbicide products containing that specific 

MOA. The herbicides themselves do not cause weeds to become resistant. Rather, it is an evolutionary process 
whereby the weeds express their resistant traits brought on by mechanisms of resistance within the particular 

plant species. According to the Weed Science Society of America (WSSA), the accepted definition of weed 

resistance is “the inherent ability of a weed to survive and reproduce following exposure to a dose of herbicide 

normally lethal to the wild type”. Rotate and/or tank-mix herbicides with different MOAs whenever possible to 
reduce the risk of herbicide-resistant weed development and preserve herbicide effectiveness. Below is a list of 

registered herbicides in California perennial tree and vine crops, along with their specific MOA group numbers 

and sites of action. To rotate and/or tank-mix herbicides effectively, simply select specific herbicide products 
with different active ingredient MOA group numbers. 

 
MOA 

(group)  

MOA 

(site of activity) 

Herbicide 

(active ingredient) 

Herbicide 

(product example) 

1 Acetyl CoA carboxylase fluazifop-p-butyl 

clethodim 

sethoxydim 

Fusilade DX 

Select Max 

Poast 

2 Acetolactate synthase flazasulfuron 
rimsulfuron 

penoxsulam (2) + oxyfluorfen (14) 

Mission 
Matrix FNV 

Pindar GT 

3 Microtubule assembly oryzalin 

pendimethalin 

trifluralin 

Surflan A.S. 

Prowl H2O 

Treflan 4 

4 Synthetic auxin 2,4-D amine Dri-Clean 

5 Photosystem II bromacil 

simazine 

Hyvar 

Princep 4L 

7 Photosystem II diuron Direx 

8 Lipid synthesis EPTC Eptam 7-E 

9 EPSP synthase glyphosate Roundup Powermax 

10 Glutamine synthase glufosinate Rely 280, Lifeline 

12 Carotenoid biosynthesis norflurazon Solicam 

14 Protoporphyrinogen oxidase carfentrazone 

flumioxazin 

oxyfluorfen 

pyraflufen-ethyl 

saflufenacil 

sulfentrazone 

Shark EW 

Chateau SW 

GoalTender 

Venue 

Treevix 

Zeus 

15 Cell division napropamide Devrinol 2-XT 

21 Cellulose biosynthesis isoxaben Trellis 

22 Photosystem-I-electron diversion paraquat Gramoxone SL 

27 Hydroxyphenylpyruvate dioxygenase mesotrione Broadworks 

29 Cellulose biosynthesis indaziflam Alion 

This is not an endorsement for any trade names listed, nor does the omission of specific trade names reflect the view of the 

author.  Refer to your local chemical dealer or manufacturer for specific herbicide products available.  Numerous factors 
influence the performance of herbicides, so refer to the manufacturer’s labels for specific treatment recommendations. 
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