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Overview
• IWM

• Weed biology

• How to identify weeds

• Most troublesome weeds in orchards today

• Issues and tips for applying herbicides

• Chemical alternatives for lost
glyphosate

• Potential New products/Research
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Weed Management
• Overall goal of weed 

management
• Design the most 

appropriate methods in a 
variety of situations that 
ensure a sustainable 
ecological system and a 
minimum influence of 
nuisance weeds

What is a weed?
• Plant growing where it is 

not desired
• Plant out of place
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Strategies for managing vegetation
• Biological

• i.e. Insects, Fungi, plants, 
mammals

• Mechanical
• i.e. mowing, pruning, 

burning
• Cultural

• i.e. controlled burning, 
fertilizing/liming, mulching

• Chemical
• i.e. tree growth regulators
• i.e. herbicides

Triticale and Lamb-Hass. 
Photo credit: Chris Sayer
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Why Control Weeds?
• Reduce competition for 

light, moisture, nutrients
• Can reduce yield, quality 

& tree growth (Young)
• Serve as hosts for 

diseases, vertebrates, & 
insects

• Decrease land value
• Human/pet/livestock 

Hazards & aesthetically 
unpleasing

• Seed Bank 
• Line-of-site/visibility
• Fire risk-fuel buildup
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https://safety.fhwa.dot.gov/local_rural/training/fhwasa07018/

Cattlemen survey 700 carcasses of 
cattle that were killed overnight by a 
poisonous weed in Australia in 1907



How many strategies are there in 
an Integrated Weed Management 
Program?
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A.2
B.3
C.4
D.5



Knowing the Life Cycle is Key
• Weed Biology

• Weeds can be classified by their life 
cycle: annual, biennial, or perennial 

• Life form
• i.e. Weeds can be identified or grouped 

as: 
• 1) broadleaf (including vines)
• 2) grass
• 3) sedge

• Morphology
• i.e. Leaf surface area, angle and texture

• Growth and development
• i.e. Plant size, plant maturity, seeding, 

plant responses to stress
• Genetics

• Development of herbicide resistance 
S. Rios



• Scouting by foot on off-site locations may prevent small isolated 
problems from becoming larger problems. 

• Weeds emerge throughout all growing seasons, schedule weed 
surveys throughout the year, especially after rains or soil 
disturbance.

• Scouting should occur even if weeds are not easily visible or 
appear to be dead.
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• Will produce foliage, seed, and reach 
maturity each year.

• Live more than 2 years with seed 
production occurring as early as the first 
year.

• For perennials species, vegetative 
propagules such as rhizons, tubers, & 
stolons are a challenge to eradicate. 

S. Rios

• Infrequent soil disturbance favors perennial weeds.

• Many perennials (curly dock, dandelion, and common milkweed) spread primarily by 
producing seeds, while others (field bindweed) spread both by seed and vegetatively. 

• The latter occurs when attached or broken pieces of rhizomes, stolons, or stem nodes touch 
the soil & grow new roots.

• Perennials are the most difficult weeds to control.

Perennials



• One-year life cycle, growing from seed, maturing, & producing seed for the next 
generation of plants in one year or less, this makes them the most difficult to control 
(WSSA 2015). 

• Possess characteristics that facilitate their dispersal in space and time, such as dispersal 
by equipment, wind, or irrigation water, combined with dormancy & longevity 
(Steinmaus 2014). 

• Can be further divided into summer (sprout in spring, grow, mature, and produce seed 
and die before winter) or winter (sprout in the fall, grow, mature, produce seed & die 
before summer). 

S. Rios

Annuals
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Plant life cycles Biennials

• Require 2 seasons for completion of life cycle- First year: develop heavy roots & low-
growing leaves- Second year: flowers, sets seed & matures

Examples are mullein & musk thistle

• Biennial weeds may germinate at any time during the growing season.
-Examples include bull thistle. 
-They usually produce a radial cluster (rosette) of leaves lying close to the soil during 
the first season. 

• In the second year they produce flower stalks (using food stored from the first season's 
growth), produce seeds, & die. 

• They are easiest to control in the first year by removing the rosette.

Biennial



Why are perennial weeds difficult 
to control?

S. Rios

a.They usually produce a radial cluster (rosette)
b.They have rhizons, tubers, & stolons
c. They have a quick life cycle
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Orchards most troublesome weeds: 
hairy fleabane & horseweed (marestail)

Photo Credit: 
Krystal Jenkins

Photo Credit: Lynn Sosnoskie



• Horseweed & hairy fleabane are summer annuals. The 
temperature and light requirements for germination, soil type 
preference, and depth of soil emergence of these two species 
are fairly similar and can usually be found growing side by side 
in a grove.

Horseweedhairy fleabane 

• Horseweed & hairy fleabane 
plants are difficult to 
distinguish from each other 
until about the 12- leaf stage.
• Once the plants bolt, it is easy 

to differentiate the two 
species. 
• When horseweed bolts, it 

sends up a single, or primary, 
vegetative stem that is erect 
with dark green leaves that are 
4 inches long and are crowded 
together with an alternative 
arrangement on the stem. The 
stem is either smooth or 
covered with shaggy hairs

hairy fleabane

Horseweed
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• Hairy fleabane, unlike horseweed, develops multiple lateral branching 
without a central stem, and has leaves that are much narrower with rigid 
hairs. 

• The distance between leaves is greater in hairy fleabane than in horseweed. 

• At maturity, horseweed can be 10 feet tall, whereas hairy fleabane is usually 
1.5 to 3 feet tall.

Hairy fleabane
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• Horseweed and 
hairyfleabane seeds 
cannot survive more 
than ~3 years under 
field conditions.

• Controlling plants 
before they produce 
seed is critical for long-
term management. 

• Action should be taken 
when weeds are young, 
generally before they 
start producing seeds.

Horseweed
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Background Information:
Consider two weed mgmt. truisms

Weed management issues we think are problems based on 
evidence from other crops in CA
• Problem #1: Diverse growing conditions (climate, soils, irrigation 

and cultivation practices, organic vs conventional) = no “one size 
fits all” for chemical control.

• Problem #2: Long-term use 
of single mode of action 
(MOA) herbicide chemistry 
= high risk for herbicide 
resistant weeds (Example, 
Glyphosate).

Photo credit: Chris Sayer
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Problem #1: Diverse growing conditions (climate, soils, irrigation 
and cultivation practices, organic vs conventional) = no “one size 
fits all” for chemical control.
• limited in some cases by:

• Economic
• Environmental
• Practical limitations

S. Rios



Organic groves are probably the biggest 
challenge when it comes to weed 
management

• Most organic operations are usually the 
smaller scale growers that cannot 
simply afford weed management. 

• lack available herbicide 
chemistries
• Research in alternatives 

methods- mulches, 
solarization, enclosed ground 
covers for large grove 
operations

S. Rios



• In weed science, PREVENTION is better than CONTROL, 
but control is required because weeds arrive without 
notice & present before they are prevented.

• Prevention & Eradication requires long-term planning.

• Often overlooked as a method of weed control 
however seem to be the most cost-effective method. 

Preventive

Photo credit: Chris SayerS. Rios
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Preventive Cont.
• Entails the use of such practices as sanitation, spot spraying, or hand labor to 

prevent the source of weed infestation (seed and/or vegetative) from 
widespread dissemination throughout an area. 

• By removing the undesirable weed species prior to seed development, 
dissemination by wind or mechanical transport on equipment can be 
effectively delayed. 

Photo credit: Chris Sayer
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In weed science, PREVENTION is better than 
CONTROL

a.True
b.False



• Ground cover, in the row middles, also plays an 
important role in grove management by reducing 
soil erosion, sand blasting during windy conditions 
& retaining nutrients, but it can also impact tree 
growth when allowed to compete with the younger 
trees. 

• Established orchards and rotated every few years to 
avoid pathogen buildup. 

• Frost hazard. 
• A vegetated orchard floor experience cooler 

ambient temperatures than do bare orchard 
floors. 

• Temperatures can be about 3° to 5°F Cooler

• Currently, there is no cover crop species that will fit 
all situations and provide all the possible benefits 
(Steinmaus 2014). 

Ground cover

Photo credit: Chris Sayer
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Chemical Weed Control - Tips
• Proper herbicides (Broadleaf’s?/Grasses?/Understand the product MOA & 

coverage requirements)

• Proper placement of material (direct spray?/100% coverage-spray from 
one nozzle should reach to the middle of the spray pattern of the adjacent 
nozzle. Pick a fan angle & pressure that achieves this at a low boom 
height.)

http://canola.okstate.edu/cropproduction/herbicides/12%20tips%20f
or%20better%20spraying%20results.pdf
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Chemical Weed Control – Tips Cont.

• Proper herbicide rate (too much isn’t always better)

• Proper equipment (PSI gage/cleaned properly after every use)
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Chemical Weed Control – Tips Cont.
• Proper time (are the weeds as tall as me? ~6 inches 

or smaller/water stressed?/time of day-Expect that 
surface temp. inversions will form as sunset 
approaches & will likely persist overnight & even 
beyond sunrise on many occasion)

• Proper application (coverage-backpack sprayer?/ 
CO2 sprayer?/Weeds Stressed?/Avoid higher 
spraying speeds)

READ THE LABEL



The best to spray herbicide on 
weeds is when they are:

S. Rios

a.Over 3 feet 
b.Anytime
c.Under 6 inches
d.Under 6 feet



Herbicides can fail
• Environmental/Meteorological

• Soil
• Clay, OM can make herbicides unavailable
• In less adsorptive soils, leaching can occur
• Slope can lead to erosion or drainage

• Wind
• Spray drift

• Temperature
• Plant affects

• Plant growth rate
• Cuticle development/herbicide 

absorption
• Water/herbicide translocation

• Herbicide affects
• Volatilization
• Degradation

S. Rios

https://www.consumernotice.org/environmental/pesticides/dicamba/

Volatilization

By, A. A. P. G.
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• Within the phloem are cells that regulate & can restrict the movement of water, 
nutrients & materials, including herbicides. 

• Moving a herbicide solution into the phloem & then having it translocate effectively to 
the roots, through the phloem, is another challenge to achieving excellent weed control.

Try to spray a systemic herbicide when a weed is drought stressed or 
has been cut, then begins to stress
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Why do not all agrochemicals go in?
1. Differences in plant leaf shape & structure
2. Existence of leaf cuticle & wax
3. Existence of trichomes/hairs
4. Also other deposits like dust,

inorganic and organic compounds, 
water, & microorganisms

Photo: USDA/ARS
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Adjuvants Definition:
“any substance in other formulation (in our case, it’s herbicide) 
or added to the spray tank to enhance or modify that 
formulation performance or application characteristics” Some 
people call spray additives.

Main functions:

1) Improve ease of application/handling

2) Enhance product efficacy (increase foliar adhesion & cover, 
uptake or translocation of herbicides)
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Formulation adjuvants
Those included in the formulated 
herbicide product by the 
herbicide manufacturer.

Spray adjuvants
Added to the mixing tank 
primarily to improve herbicide 
performance, aid in mixing, 
reduce drift, reduce foaming, etc. 
commonly used with post-
emergence herbicides.

Formulation vs. Spray Adjuvants:
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Numerous types (or functions) of adjuvants:

Acidifiers
Humectants
Buffering agents
Nitrogen fertilizers
Colorants 
Dyes
Penetrants
Compatibility agents
Spreaders
Crop oils
Stabilizers
Dispersing agents
Stickers
Drift inhibitors
Surfactants
Emulsifiers
UV absorbents
Antifoaming agents
Water conditioners
Wetting agents

Drift Inhibitors
• Drift inhibitors or thickeners -control drift.
• These may be powders, granules, or liquids 

that cause the spray solution to be more 
cohesive/thickened

• Also reduce the amount of very small spray 
droplets.

Antifoaming Agents Air gap filling or 
mechanical agitation
• In partially full tanks = excessive foaming.
• Foaming: interfere with herbicide flow & spray
• Antifoaming agents: silicone containing 

products.
• They cause rupture of the air bubbles & 

breakdown of surface foam.
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Temperature can affect a weeds growth rate, cuticle 
development/herbicide absorption and water/herbicide 
translocation which can then can cause your herbicide 
application to fail

a.True
b.False



Weed Shifts
• With the repeated use of a herbicide, certain weed species 

may become dominant due to selection for those that are 
tolerant.

• These populations are not herbicide-resistant.
• Weed shifts due to herbicide use can be caused by:

Using a herbicide to 
which the species is 

tolerant
Using rates that are 

lower than 
recommended

Using postemergence 
herbicides when 

weeds are too large

S. Rios



Weed seed longevity
Species Years
Barnyardgrass 5
Common purslane 20-25
Velvetleaf 15-40
Puncturevine 15-20
Shepherd’spurse 15-35
Black nightshade 40+
Cheeseweed 200
Burclover 200

Palmer amaranth seeds

Puncturevine seeds

Hairy fleabane seeds

Crabgrass seeds
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Glyphosate



Why do growers love to use it?
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• Cheap!
• It has a very low toxicity; the oral LD50 in rats is significantly 
less than vinegar
• It quickly adsorbs to soil and becomes inactive
• It has a soil half-life of 50 days, which is short for a pesticide
• Plant uptake from soil is minimal
• Row crops growers can use glyphosate resistant crops (cotton, 
corn, soybeans, wheat)
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Lack of 
chemistries 
registered 
for 
specialty 
crops? 
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Safety and Efficacy of 
Herbicides in Bearing 

Avocado Groves 

S. Rios



code Rate per acre of 
product Rate per..60ft² plot Rate per 4 *60ft² plots = 1 bottle 

(4*20sec) = 240ft²

1 Pennant Magnum 2 pt/A 5.23 ml

2.   NB Chateau SW 12 oz/A 0.5 ml/0.46g

3 Simazine 90 DF 4.4 lb/A 11g

4 Matrix SG 4 oz/A 0.67 ml/0.62 g

5 GoalTender 3 pt/A 7.8 ml

6 Alion 6.5 oz/A 1.1 ml/ 1g

7 Prowl H2O 6.3 qt/A 33 ml

8.      NB Gallery 75 1.33 lb/A 3.32 g

9 Treevix 1 oz/A 0.16ml/0.15g

10 Intensity 16 oz/A 2.64 ml/2.5 g

11 Suppress 9% @50 gal/A=4.5gal/A Suppress=17 l 
/43,560ft²

94 ml

12 Forfeit 280 56 oz/A 9.3 ml/8.6g

13 Glyphosate 3.8 lbs a.i./A, 
7%

140 ml

14 Untreated 0 0

= USED in CA Citrus ONLY

Treatments

S. Rios



Matrix SG 4 oz/A Gallery 75 1.33 lb/AUntreated Pennant Magnum 2 pt/Ac

Treevix 1 oz/A Simazine 90 DF 4.4 lb/A Prowl H2O 6.3 qt/A Chateau SW 12 oz/A

1 Week After Treatment - PREmergent

S. Rios



Untreated Alion 6.5 oz/A

1 Week After Treatment - PREemergent

S. Rios



Untreated Forfeit 280 56 oz/A Intensity 16 oz/A Suppress 9%

Glyphosate 3.8 lbs a.i./A, 7%

1 Week After Treatment - POSTemergent

S. Rios



Matrix SG 4 oz/AGallery 75 1.33 lb/AUntreated

Pennant Magnum 2 pt/A Treevix 1 oz/A Prowl H2O 6.3 qt/A

1 Week After Treatment - POSTemergent

S. Rios



Untreated Chateau SW 12 oz/A Alion 6.5 oz/A

1 Week After Treatment - POSTemergent

S. Rios



Forfeit 280 56 oz/AUntreated
Itensity 16 oz/A

Suppress 9% Glyphosate 3.8 lbs a.i./A, 7%

1 Week After
Treatment -

POSTemergent

S. Rios



Forfeit 280 56 oz/AUntreated Intensity 16 oz/A Suppress 9%

Glyphosate 3.8 lbs a.i./A

1 Month After Treatment. POSTemergent
(+ 2weeks)

S. Rios



Matrix SG 4 oz/A Gallery 75 1.33 lb/AUntreated Simazine 90 DF 4.4 lb/A

Prowl H2O 6.3 qt/A Chateau SW 12 oz/A

1 Month After Treatment
(+ 2weeks) - PREemergent

S. Rios



Untreated Alion 6.5 oz/A GoalTender 3 pt/A

1 Month After Treatment
(+ 2weeks) – PREemergent 
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Matrix SG 4 oz/A Gallery 75 1.33 lb/AUntreated Simazine 90 DF 4.4 lb/A

Prowl H2O 6.3 qt/A Chateau SW 12 oz/A Prowl H2O 6.3 qt/A Alion 6.5 oz/A

1 Month After Treatment
(+ 2weeks) - PREemergent
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Untreated

GoalTender 3 pt/A

1 Month After Treatment
(+ 2weeks) - PREemergent

S. Rios



Forfeit 280 56 oz/AUntreated Intensity 16 oz/A

Suppress 9% Glyphosate 3.8 lbs a.i./A

1 Month After Treatment
(+ 2weeks) – POST 

emergent

S. Rios
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• Herbicide treatments that resulted in the greatest phytotoxicity - glufosinate & 
glyphosate controlled weeds 95-100% up to the 8 WAT in both seasons, however in 
the fall treatment they caused significant damage to the tree foliage. 

• In the spring application, glufosinate caused damage at the 2 WAT, follow by 
pendimethalin, isoxaben and saflufenacil by 8 WAT, however by 8 WAT the injury level 
on the glufosinate treatment subsided substantially.

• Indaziflam also gave excellent weed control in the fall and spring with some minor 
damage to the foliage in the first weeks after application, however by the 8 WAT, 
there was minimal visible leaf damage. 

• Rimsulfuron, similarly, had exceptional weed control in the both spring and fall 
throughout the 8 weeks and had little to no injury to the foliage. 

Results
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• Based on in-progress 
results indaziflam and 
rimsulfuron may 
provide excellent weed 
control similar to 
glyphosate & 
glufosinate but with 
greatly increased safety 
in bearing avocado 
orchards. 

Results Cont.

Photo credit: Chris Sayer
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• IWM

• Design the most appropriate methods in a variety of 
situations that ensure a sustainable ecological 
system and a minimum influence of nuisance 
weeds.

• Scout by foot!

• Weeds emerge throughout all growing seasons, 
schedule weed surveys throughout the year, 
especially after rains or soil disturbance.

• Diverse growing conditions (climate, soils, irrigation 
and cultivation practices, organic vs conventional) = 
no “one size fits all” for chemical control.

• Long-term use of single mode of action (MOA) 
herbicide chemistry = high risk for herbicide 
resistant weeds (Example, Glyphosate).

Wrap Up



Questions?

Sonia Rios
UCCE Subtropical Horticulture Farm Advisor

Riverside/San Diego Co.

sirios@ucanr.edu
(951) 683-6491 EXT 224
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• The three major weed species present were filaree (Erodium cicutarium), 
London rocket (Sisymbrium irio), and fiddleneck (Amsinckia menziesii).

Weeds present (L to R): malva, coast fiddle neck, London rocket, 
and white-steam filaree. Size of weeds during first application 
where 2 inches to 3 inches in diameter. 

• The objective of this study was to evaluate the phytotoxicity damage of 
the active ingredient glufosinate (Rely 280) at 2 rates in young avocado. 

Performance of Glufosinate in Young Avocado Trees

S. Rios



Treatment Product(s) A.I 
Rate of 
formulated 
Products 

Rate of active 
ingredients 

Application 
Placement & 
Timing 

Spray Volume 

1 Untreated N/A N/A N/A 

2 Rely 280 (1X) + 
AMS 

Glufosinate + 
AMS 82 oz/a 1.5 lb ai/a Banded to the 

orchard Floor 40 GPA 

3 Rely 280 (2X) + 
AMS 

Glufosinate + 
AMS 164 oz/a 3.0 lb ai/a Banded to the 

orchard Floor 40 GPA 

4 
Rely 280 (1X) + 
Roundup 
WeatherMAX (1x) 

Glufosinate + 
Glyphosate 

82 oz/a + 48 
oz/a 

1.5 lb ai/a + 
2.06 lb ai/a 

Banded to the 
orchard Floor 40 GPA 

5 
Rely 280 (2X) + 
Roundup 
WeatherMAX (2x) 

Glufosinate + 
Glyphosate 

164 oz/a + 
96oz/a 

3.0 lb ai/a + 
4.12lb ai/a 

Banded to the 
orchard Floor 40 GPA 

Application # Application date Time (24h)/ Temp (F) Evaluation date 

1 1-March 9:00/53 15-Mar/29- March 

2 29-March 9:30/60 12- April/26- April 

Date, time and conditions for treatment application dates.  

Treatments and rates tested for plant safety on Glufosinate
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First Application

• The greatest level of control of filaree was achieved by Rely 2x + Glyphosate 2x, Rely 2x & Rely 1x. 
• Therefore, Rely at 1x alone seemed to provide good control of filaree and a higher dose or addition of 

glyphosate did not result in a significant increase in control at this evaluation date. 
• For London rocket, Rely 1x provided less control compared to the other herbicide treatments & 

combination with glyphosate provided better control. 

15-March (14 DAT) 29-March (28 DAT) 

Treatment 
Species Species 

Filaree London rocket Fiddleneck Filaree London rocket Fiddleneck 

% Control (±SE) % Control (±SE) 

1. Untreated control 0.0 (0.0)c 0.0 (0.0)c 0.0 (0.0)b 0.0 (0.0)c 0.0 (0.0)c 0.0 (0.0)b 

2. Rely 280 (1X) 82 oz/a + AMS 88.8 (1.3)ab 92.0 (2.9)b 95.0 (0.5)a 86.8 
(6.8)ab 

78.8 (4.3)b 100.0 (0.0)a 

3. Rely 280 (2X) 164 oz/a + AMS 92.5 (2.1)a 94.0 (2.8)ab 100.0 (0.0)a 93.3 
(6.1)a 

93.8 (2.8)a 100.0 (0.0)a 

4. Rely 280 (1X) 82 oz/a + Roundup 
WeatherMAX (1X) 48 oz/a 

76.3 (9.0)b 98.3 (1.4)a 98.5 (0.6)a 71.5 
(9.6)b 

95.0 (2.9)a 97.5 (2.5)a 

5. Rely 280 (2x) 164 oz/a + Roundup 
WeatherMAX (2X) 96 oz/a 

99.8 (0.3)a 99.8 (0.3)a 100.0 (0.0)a 95.5 
(2.7)a 

97.5 (2.5)a 100.0 (0.0)a 

Significance (P-value) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Percent control of the major three weed species with the different treatments at 14 DAT & 28 DAT 

Means with the same letter within a column are not significantly different according to the Fisher’s LSD test at an 0.05 level of significance. 
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Second Application 
• Average control for the 3 major species with the herbicide treatments at 14 DAT for the 2nd 

application. 
• All the herbicide treatments provided excellent control of all 3 species. 
• Therefore, Rely at 1x alone at 14 DAT was sufficient for control of these species & a higher dose or 

addition of glyphosate did not result in greater control.
• For application 2 at 28 DAT, all the herbicides provided excellent control of all 3 weed species. Rely at 

1x alone was sufficient and a higher dose or addition of glyphosate did not result in a significant 
increase in control. 

12-April (14 DAT) 26-April (28 DAT) 

Treatment 
Species Species 

Filaree London rocket Fiddleneck Filaree London 
rocket 

Fiddleneck 

% Control (±SE) % Control (±SE) 

1. Untreated Control 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 0.0 (0.0)b 

2. Rely 280 (1X) 82 oz/a + AMS 100.0 (0.0)a 100.0 (2.9)a 100.0 
(0.5)a 

100.0 
(0.0)a 

100.0 (0.0)a 100.0 (0.0)a 

3. Rely 280 (2X) 164 oz/a + AMS 98.0 (2.0)a 100.0 (2.8)a 100.0 
(0.0)a 

100.0 
(0.0)a 

100.0 (0.0)a 100.0 (0.0)a 

4. Rely 280 (1X) 82 oz/a + Roundup 
WeatherMAX (1X) 48 oz/a 

100.0 (0.0)a 100.0 (1.4)a 100.0 
(0.6)a 

97.0 
(3.0)a 

100.0 (0.0)a 100.0 (0.0)a 

5. Rely 280 (2x) 164 oz/a + Roundup 
WeatherMAX (2X) 96 oz/a 

100.0 (0.0)a 100.0 (0.3)a 100.0 
(0.0)a 

100.0 
(0.0)a 

100.0 (0.0)a 100.0 (0.0)a 

Significance (P-value) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

% control of the major three weed species with the different treatments at 14` DAT and 28 DAT with application 2  

S. Rios
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Phytotoxicity
•

In addition to some drift, due to the nature of how the avocado tree canopy falls, the 
sprayer boom did unintentionally come into contact with the lower part of the tree skirt 
which caused most of the phytotoxicity damage noted. 

• Most, if not, all the phytotoxicity damage that did occur, happened on the lower half of 
the tree near the skirts. Glufosinate has a very poor translocation ability, it is more of a 
contact herbicide. 

S. Rios



• So it is unlikely any damage was caused by translocation of the herbicide. There was only 
significant difference between the treatments (P<0.0001) at 28 DAT on the first 
application and none of the second application. 

Treatment Rate 

Ratings 

First Application Second Application 

14 DAT 28 DAT 14 DAT 28 DAT 

15-March 29-March 12-April 26-April 

1. Untreated N/A 0.0 (0.0) b 0.0 (0.0) c 0.0 (0.0) b 0.0 (0.0) b 

2. Rely 280 (1X) + AMS 82 oz/a 7.3 (2.3) a 7.8 (1.0) b 5.8 (1.1) a 2.0 (0.9) a 

3. Rely 280 (2X) + AMS 164 oz/a 8.3 (1.7) a 6.5 (0.9) b 7.5 (0.9) a 3.5 (1.2) a 

4. Rely 280 (1X) + Roundup 
WeatherMAX (1x) 

82 oz/a + 48 
oz/a 7.0 (1.7) a 8.0 (1.4) 

ab 5.3 (0.3) a 1.8 (0.6) 
ab 

5. Rely 280 (2X) + Roundup 
WeatherMAX (2x) 

164 oz/a + 
96oz/a 7.8 (1.9) a 10.8 (1.1) 

a 7.8 (1.1) a 3.3 (1.2) a 

Significance (P-value) 0.0400 <0.0001 0.0002 0.0130 

Level of damage on the avocado plants at 14 days after treatment 
(DAT) and 28 DAT with the different treatments 

Means with the same letter within a column are not significantly different according to the Fisher’s LSD test 
at an 0.05 level of significance. 
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• However, there was no significant difference amongst either application at 14 DAT. All 
the herbicide treatments had a significantly higher damage compared to the untreated 
control, however these symptoms did not prove fatal or compromise trees.
Weed Control
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• The objective of this study was to 
evaluate the phytotoxicity damage of the 
active ingredient glufosinate (Rely 280) at 
2 rates. 

• Research took place at the University of 
California South Coast Research Station 
(SCREC) in Irvine, CA in a mature grove.

• Local agricultural practices for avocado 
production were conducted. Plot sizes 
were 20 feet long by 6 feet wide. 

• Four replications of each treatment were 
arranged in a RCB design. 

• Orchard floor sprays were applied on 16 
Feb, 2018 and 16 March, 2018, 
respectively.

Performance of Glufosinate in Mature Avocado Trees
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Treatment Rate 

Ratings 

First Application Second Application 

14 DAT 28 DAT 14 DAT 28 DAT 

2- March 16-March 30- March 13-April 

1. Untreated N/A 0.0 (0.0) b 0.0 (0.0) b 0.0 (0.0) b 0.0 (0.0) NS 

2. Rely 280 (1X) + 
AMS 82 oz/a 3.3 (0.5) a 2.5 (0.3) a 2.3 (0.3) a 1.0 (0.4) NS 

3. Rely 280 (2X) + 
AMS 164 oz/a 1.8 (1.2) ab 1.3 (0.8) ab 1.5 (0.9) ab 1.0 (0.6) NS 

4. Rely 280 (1X) + 
Roundup 
WeatherMAX (1x) 

82 oz/a + 48 oz/a 0.5 (0.5) b 0.5 (0.5) b 0.3 (0.3) b 0.3 (0.3) NS 

5. Rely 280 (2X) + 
Roundup 
WeatherMAX (2x) 

164 oz/a + 96 oz/a 3.0 (0.7) a 2.5 (0.6) a 3.0 (0.7) a 2.0 (0.9) NS 

Significance (P-
value) 0.0100 0.0069 0.0072 0.1148 

Level of damage on the avocado plants at 14 days after treatment (DAT) & 28 DAT 

with the different treatments

Means with the same letter within a column are not significantly different according to the 
Fisher’s LSD test at an 0.05 level of significance. 
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The other treatments caused intermediate damage, while damage with Rely 1X + Glyphosate 1X was 
similar to the untreated control (Photo to Left). 

• In addition to some drift, due to the nature of how the avocado tree canopy falls, the 
sprayer boom did unintentionally come into contact with the lower part of the tree skirt 
which caused most of the phytotoxicity damage noted. 

• Most, if not, all the phytotoxicity damage that did occur, happened on the lower half of 
the tree near the skirts. 

• Glufosinate has a very poor translocation ability, it is more of a contact herbicide. So it is 
unlikely any damage was caused by translocation of the herbicide. 

• This damage that was noted caused significant difference between the treatments 
(P<0.0100 and P= 0.0072, respectively for Application 1 and 2) on the damage on 
avocado plants .
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What constitutes an effective weed 
control program?

• Identify the weed, life cycle, seed dispersal 
• Select proper control measures(s)
• Implement a program
• Scout constantly 
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