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Project history

Fall 2019 Large scale Arundo removal with tractor mounted 
masticator. Cut and daub around natives.

Spring 2020 Herbicide treatment with 3.5% imazapyr and 1.5% 
glyphosate over most of the site.

Fall 2020 Herbicide treatment of remaining patches in bird 
buffers with 3.5% glyphosate and 1.5% imazapyr.

2021-2022 ‘Follow-up’ treatments of resprouts.

2023-present Planting and seeding of riparian forest species. Weed 
management.
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Riparian forest re-establishment
Foundational tree species
• Red willow (Salix laevigata)
• Fremont cottonwood (Populus fremontii)
• Black cottonwood (P. trichocarpa )
• Hybrids (P. xparryi) from two hybrid zones

Climate gradient
• Cooler/wetter coastal
• Warmer/drier interior



Riparian forest re-establishment
Planting design
• Over 2000 pole cuttings planted in 

Spring 2023
• 2.5 meter spacing
• Species/source population 

randomized across four blocks
• Cuttings irrigated in first year.

Measurements
• Phenology
• Ecophysiology
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Measurements
• Percent herbicide damage 

by species 

• Growth (height, volume)

• Survival



June 2024





• Replanting necessary over two 
years to achieve desired 
density and cover.

• Effects appeared ‘patchy’
• Soil texture?

• Soil moisture?

• Similar effects across site, but 
susceptibility/damage variable 
among native species.



Do effects resolve over time?
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Salix exigua (sandbar willow) Salix lasiolepis (arroyo willow)

Heteromeles arbutifolia (toyon)

Atremisia californica (California sagebrush)

Erigeron canadensis 
(horseweed)



Native plants strongly affected

narrowleaf willow Salix exigua

arroyo willow S. lasiolepis

red willow S. laevigata

toyon Heteromeles arbutifolia

laurel sumac Malosma laurina

Western sycamore Platanus racemosa

Fremont cottonwood Populus fremontii

black cottonwood P. trichocarpa

coast live oak Quercus agrifolia

California sagebrush Artemisia californica

saltbush Atriplex lentiformis

Native plants with mild or no observed damage

Canada horseweed Erigeron canadensis

coyote bush Baccharis pilularis

mulefat B. salicifolia

cocklebur Xanthium strumarium

blue elderberry Sambucus mexicana

telegraph weed Heterotheca grandiflora

Californica walnut Juglans californica

salt heliotrope Heliotropium curassavicum

nightshade Solanum americanum

saltgrass Distichlis spicata

*Not a complete list.
**Effects on initial establishment unknown.



Take home…

• Strongest effects on willows (and Salicaceae).

• Unclear how (but likely) imazapyr residuals 
affect initial survival.

• Most trees recover, but effects may last years.

• Herbicide selection and timing important.

• Consider planting palette carefully.
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