
MECHANICAL, 
BIOLOGICAL AND 
CHEMICAL STRATEGIES



Disclaimer

Please take note….not all herbicides or uses discussed in 
this presentation are registered. 



 Cultural Practices: stale seedbeds
oHerbicide screening in vegetable crops

 Chemical Control: Project updates
o Herbicide screening in vegetable crops

o Reflex on cucurbits for seed

o Outlook on transplanted radish

 Trending: Physical and Mechanical 
Weed Control Strategies



I. Cultural Practices
STALE SEEDBEDS



Herbicide 
Screening in 
Vegetable 
Crops

2015, NWREC



Methods

33 herbicide treatments

30 vegetable crops

3 replications

2 flea beetle sprays

0 cabbage maggot sprays

not enough irrigation

2 field days



16 Brassica veggies (Brassicacea):
Arugula, Bok Choi, Broccoli raab, Ch. Cabbage, Collard, mustard 
spinach, Kale, Mustard greens, Turnip top greens, Broccoli, 
Cabbage, Cauliflower, Radish, Rutabaga, Kohlrabi, Turnip

4 Sunflower family (Asteraceae): Lettuce (Leaf and 
head), chicory, endive

4 Carrot family (Apiaceae): carrot, cilantro, celeriac, 

parsnip

2 Cucurbits (Cucurbitaceae): zucchini and cucumber

3 Beet family (Chenopodiaceae): spinach, chard, beets

4 Onions (Alliaceae): green, bulb, chives, leeks

4 Seed crops: Alyssum, Bachelor button, Poppy, Phacelia 
(borage)



Stale Seed-bed with Organic Potential

Treatment Herbicide Conc.

Caparylic and 

capric acids

Suppress 3 and 6%

d-Limonene Nature's Avenger 10 and 20%

Acetic acid Weed Pharm 
(20%) non crop, not org.

50 and 100%



What we learned: Stale seedbeds

Herbicide Timing Rate Pig

weed

Hairy 

Night

shade

Lambs-

quarte

rs

Shep

herds

purse

Compo

site 

rating

lb ai/A ------------% control------------

Suppress Caprylic+ 

Capric

acid

EPOST 3% 37 27 0 33 37

LPOST 6% 3 3 3 3 3

Weed 

Pharm

Acetic 

acid, 

20%

EPOST 50% 10 0 0 0 0

LPOST 100% 0 0 0 0 0

Nature’s 

Avenger

d limo-

nene

EPOST 10% 0 0 0 0 0

LPOST 20% 0 0 0 0 3









July 1



Why stale seed beds?

Essential in minor crops with few 
herbicide options

Glyphosate cannot be used postplant 
in many crops



Stale seed bed herbicides
Aim

Paraquat

Roundup
◦Limitations on cucurbits, leafy and 
fruiting vegetables (tomato) 

Flame weeding

Contact organics



Labeled uses of Roundup in vegetable 
crops (from Weed Handbook)



Labeled uses of Roundup in vegetable 
crops (from Weed Handbook)

3 days before planting:

Cucurbits

Leafy vegetables

Fruiting vegetables



False seedbeds
Cultivation, flaming, herbicides

Used by permission, Merfield 2012

Time

2 in



Stale seedbeds
Flaming, herbicides

Used by permission, Merfield 2012

Time

2 in



Why false/stale seedbeds work

1. Most weed seeds are dormant

Only 5 to 10 % germinate at a time

Estimated 38% germination in the 
top 2 in of soil!





Why false/stale seedbeds work

2. Tillage is the 
most effective 
means of 
germinating 
weed seeds



Why false/stale seedbeds work

3. Most 
weeds only 
emerge from 
the top ¾ in 
of soil.

Barnyardgrass (Sadeghloo etal 2013)



Why false/stale seedbeds work

4. Work best if seed density is low

o10000 to 30000 seeds per m sq is 
not unusual

oHow many seeds can I add to the 
soil each year?





Roller under-cutter



Rod weeder



Flaming onions



Row flamer



The downside

Impeded by wet springs

Weed phenology and crop 
phenology are not synchronized

Symphylans



II. Chemical control



Dual Magnum
Atrazine
Callisto (HPPD)
Bicyclopyrone (HPPD)

Acuron
Syngenta
Corn only



New HHPD herbicides

Bicyclopyrone (Syngenta)

Tolpyralate (ISK)

Soil residual HPPD herbicides

Selectivity in onions, carrots, others?





Alyssum
B button Poppy Phacelia

Brassicaceae, Asteraceae, Papaveracea, Boraginaceae





Expanding uses 
of Reflex



Potential use of Reflex in other cucurbits

Butternut



Carryover Concerns

Table beets injured

Crop response at 12 months (2013)

Brassica (cabbage), Corn, Wheat (4 months)





Trending



Is a new ‘mode of 
action’ warranted?



Consolidation of registrants 
(DowPont)

Resistant (glyphosate) weed 
species in the Midwest

Cost of labor

Demand for organic



Hagie Cover Crop Interseeder (CCI) heads to the field for a seeding demonstration. 

Photo credit: James DeDecker, MSU Extension



Can interseeding/ relay planting 
improve control of herbicide 

resistant species?



Ag Progress Days, PSU
Corey Dillon



High clearance notill drill
7.5 in row spacing,
Removed one of four openers







Weed control 
machines



The Bourquin Organic Weed Puller



Precision spray systems

Pictures courtesy of Richard Smith, UC Davis



Pictures courtesy of Richard Smith, UC Davis



Broadcast soil heating to kill 
weeds and pests



Band steaming in the row

2/6/2020

2000 KW bed steamer with 13 tines



Robotics



Robotics







Robotic Steamer
6 minute stops
2.5 inch soil sterilization



Information access

Oregonvegetables.com

My Web site: Hort Department

Linn County: commercial 
vegetables

Handbook



http://pnwhandbooks.org/

weed/



Comments of 
Questions?

2/6/2020


