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Components of Weed Management Science
L. Prevention
2. Nonchemical Methods of Weed SR A
Management Ny
— Mechanical Practices
— Cultural Practices NS
3. Chemical Methods of Weed HRA C
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Herbicide
Integrated Weed Management (IWM)
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Prevention, Non-chemical, Chemical



Wheat with wheat and wild oats .

Prevention

Stop weeds from contaminating an area. 5

It iIs Important to address a potential
problem.

EVEN a problem that may not exist yet.
May require lots of attention to detail.
Can be difficult for large farm operations.




WASHINGTON STATE
I UNIVERSITY
=

Prevention

What does prevention
entail?

LANDMARK
AVOId Carrylng Weed 4908 S. HAYFORD ROAD nPf»(A\!,WA’i"//é
. ANATONE BLUEBUNCH WHEATGRASS
seeds between fields. T
Trucks ‘s r\i[re, %001 / NET WT 50 LBS
BERTMATTER: | 2% % Smani LS
- 12 9600 % TEST DATE. 09/2015
EqUIpment NO RESTRICTED WESTERN STATES NOXIOUS WEEDS
' USTOMER P.O. L15PC00141
Planting crop seed free o T T

of weed seeds

Straw bales (packed
Into center pivot tracks)

Scout for new weeds
(patch treatments).
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Eradication: of above ground plant materlal What
about vegetative and seeds?

Control: short term goal = control above-ground
material, reduce number of seeds produced, limit
plant’s ability to reproduce vegetatively.
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- Management: long term goal = reduce weed
pressure over many years by prevention, non-
chemical, and chemical control methods.
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Prevention, Non-chemical, Chemical
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Non-Chemical Weed Management

 Mechanical Weed
Management:

— tillage and mowing

» The main objective of tillage
for weed management =
up-root weeds and/or bury
seeds.

— Environmental conditions
following tillage are very
important (e.g., soll
moisture or rain)
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Non-Chemical Weed Management

- Types of Tillage

— Primary (initial soll disturbance, 6-24 inches).

» Moldboard plow and chisel plow - cut and invert saill,
bury plant residues and weed seeds




- Secondary (can also be primary tillage).
— Fast
— Soll disturbance, not inversion of soll

— Tools include double disk, harrows, torsion or finger
weeders, field cultivator, rotary hoes, vertical row
brushes, spring tooth harrow, rod-weeders, and
cultipacker (harrow and roller)



WASHINGTON STATE
U [UNIVERSITY
-

Non-Chemical Weed Management

* Inter-row cultivation
— Disrupt soil (up-root
weeds) between rows.

— Can control weeds
within inches of crop
plants.

— Does not control weeds
IN Crop rows.

* Mowing
— prevent seed production
as well (alfalfa).
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Non-Chemical Weed Management

- Cultural weed management utilizes practices
common to good land, crop, and water management.

* Requires knowledge of how crop is grown, soil, weed
history, environment.

,

R
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Non-Chemical Weed Management

» Practices include manipulation of
— Crop rotation
— planting date
—row spacing
— planting population
— crop cultivar (related to planting date)
— fertility (placement)
— use of mulches, cover crops, smother crops
— management of water
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SEE EXAGGERATED 30" Twin Rows at 38,000 Seeds / Acre

SCALE TYPICAL
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Non-Chemical Weed Management

» Using cultural weed management results in
— variable crop-weed competition
— variable crop-crop (cover) competition
— assistance with weed management

» Can be very useful when other options are not
available.



TasLe 4. Jointed goatgrass head density, toral biomass, spikelet biomass, and 1

Head density Toral
biomass
1998 2000 1998 2000
no. m-2 g m?
Isoline (relative height)
rhtl (short) 581 585 239 378
rht4 (tall) 438 509 128 315
LSD (P = 0.05) 137 NS 45 60
Seed Size
Large 371 559 132 357
Mixed 491 528 178 335
Small 666 555 240 349
LSD (P = 0.05) 168 NS 55 NS
Seeding rate
40 m~! row 630 598 227 376
60 m-! row 388 496 140 318
LSD (P = 0.05) 137 NS 45 NS

* Abbreviation: NS, nort significant. (Yenish and Young, 2004)
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CROP ROTATION & INTEGRATED WEED CONTROL

oed b l il ter v -l i l
MAIZE St ol MAIZE 6o '

b 4 v
[ Y
oy "y
Year 2: b A Year 2: w w w ‘
L REY) Qe

SOYBEAN‘ SOYBEAN G
TR I
Year 3:
: w OAT/FORAGE
:f:,rzsg s o LEGUME - ol ond
v l :‘ .,' ‘«
i "i:‘ Year 4:
: FORAGE
SOYYSZE\?\J H Qe A LEGUME -‘m _m -tm
e
i |
l l =] ] et ] |
— ] -
: l-"l' l . ll : l
Cumulative A | s Lo Cumulative : - l
IMPACT bl ] ) —— IMPACT b4 vw bt om _om
jan feb mar apr may june july aug sept oct nov dec jan feb mar apr may june july aug sept oct nov dec

MAIZE SOYBEAN "’\ OAT FORAGE TILLAGE HERBICIDE W MOWING @‘
= |i=] ”P‘ FORAGE ﬁ LEGUME i W [P ®
LEGUME : L

Prevention, Non-Chemical, Chemical
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Chemical Weed Management
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Chemical Weed Management

« How do herbicides work?
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 Rather: How are herbicides classified?



« Understand how herbicides are classified to
understand how different types of herbicides Kill
plants.

 The essential attribute of most herbicides =
SELECTIVITY.

— Selectivity = differential tolerance; some plants are
affected, others are not.
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Chemical Weed Management

» Herbicide classification based on selectivity

Herbicide classification

Examples

Crop in which it is used
Observed effect

Site of uptake

Contact vs. systemic activity

Selectivity

Time of application

Chemical structure

Site of action

Corn, potato, wheat

Yellowing, necrosis, bleaching

Foliar-active or soil-applied

Paraquat vs. glyphosate

Plant age, grass, broadleaf

Preplanting, preemergence, postemergence
Triazine, Sulfonylurea

Photosystem II, ALS Inhibitor




WASHINGTON STATE
U [UNIVERSITY
-

Chemical Weed Management

- Systems of herbicide classification most used or
well known

— The Weed Science Society of America (WSSA)
Mechanism of Action List.

* http://wssa.net/wp-content/uploads/WSSA-Mechanism-

= BIWSSA

WEED SCIENCE SOCIETY OF AMERICA

-+ Classifies herbicides by site of action and chemical
structure.


http://wssa.net/wp-content/uploads/WSSA-Mechanism-of-Action.pdf
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Chemical Weed Management

« WSSA List of Herbicide
Mechanisms of Action SELECTMAX

- Group 1: ACCase Inhibltors WITHINSIDETECHNOLOGY
— Group 2: Acetolactate Synthase Sandea

Inhibitors Herbicide
— Group 4: Synthetic Auxins
— Group 9: EPSP Synthase

Inhibitors
Sfoundug
NSPOWER) K

Starane Ultra
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Chemical Weed Management

« WSSA List of Herbicide Mechanisms of Action

— Other groups: 3, 15, 23,5, 6, 7, 8, 16, 10,
11, 12, 13, 27, 14, 17, 25, 26, 18, 20, 21,
28, 29, 22, and 24.

. 4V AAtrexalL

PROWL" CHATEAU®

( DualllMagnum® " 57 %128 nes
(€ Gramoxone’
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CROP ROTATION & INTEGRATED WEED CONTROL
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Conclusions

Components of IWM

Prevention Take action, prevent potential problems

Non-chemical Consider weed management when

making tillage and cultural decisions

Chemical Use non-chemical weed management
practices to take advantage of herbicide
selectivity
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Further reading — Fundamentals

of Weed Science
QUESTIONS




