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ldeal weed characteristics

Non specialized
germination

Seed dormancy
Rapid seedling growth
Fast reproduction

Long seed production
Interval

No pollinators

High seed production

Always produces
seed

Seed dispersal
Vigorous perennial
Brittle perennial
Vegetative reproduction

Able to compete with other
plants

Baker 1974



Weed seed

Why are weed seed so important?

e Seeds survive for years in the soll

 Weeds excel a making lots of seed
 Weeds generally “invade” new sites as seed
o Strategies to reduce weed seedbanks



Weed seedbanks:

“Weed seed In field soils produced during
several previous seasons.”



Importance of weed seedbanks

High weed seedbanks = high weed
pressure

Seedbank status influences herbicide
selection

Prevention of seedbank infestation
requires constant effort



Life of a seedbank
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Weed seedbanks in California fields

In the Sacramento Valley, seedbank
densities ranged from 7.9 to 60.9 million

seeds /A. (Battista 1998).

In the Salinas Valley, seedbank densities
ranged from 6.3 to 140.2 million seeds /A.

(Fennimore, unpublished results).



Bluegrass emergence
patterns
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The bottom line—bluegrass is dormant in spring, nondormant in fall
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field eme

		date		relative time may 18				params		predicted				fig 3

		2-7-98		45		2.666243823		1.1943710057		2.3629526323		03/24/98

		13-8-98		87		3.142740248		365.0661271423		3.1661038403		12/31/99

		24-9-98		129		3.155505474		5.4621826206		3.5953107599		12/31/99

		5-11-98		171		2.474159898		2.4184753079		3.4358952868		06/25/98

		17-12-98		213		2.618429523				2.767592882		12/31/99

		29-1-99		256		2.22205505				1.9060277927		12/31/99

		12-3-99		298		2.019494981				1.3204849603		01/17/00

		23-4-99		340		1.170618239				1.2841282563		12/31/99

		4-6-99		382		1.923621805				1.8151423556		05/21/99

		16-7-99		424		2.453546394				2.6479278584		12/31/99

		27-8-99		466		3.242600449				3.3659471812		12/31/99

		24-9-99		494		3.538327196				3.5950779206		12/31/99

		5-11-99		536		3.288161493				3.4366066387		06/25/99

		20-12-99		581		3.30184623				2.7094964446		12/31/99

		3-2-00		626		2.16443502				1.8163712201		04/16/00

		20-3-00		672		1.550599935				1.2614491521		12/31/99

		4-5-00		717		1.989828249				1.384223887		05/20/00

		20-6-00		764		2.556442444				2.1367727177		12/31/99

		5-8-00		810		3.30184623				3.0464276138		06/22/00

		21-9-00		857		3.557022395				3.5870367871		12/31/99

		5-11-00		902		3.753121974				3.426438888		06/25/00

		20-12-00		947		3.171962292				2.690841158		12/31/99

		5-2-01		994		1.336824469				1.7650750447		06/16/01

		19-3-01		1036		0				1.2670810782		12/31/99

		04-05-01		1082		0				1.3835446828		05/20/01		9/24/98		11/8/98

		20-6-01		1129		2.318443845				2.1354519133		12/31/99		5/2/98		6/16/98

		6-8-01		1176		3.477865236				3.0626754765		07/23/01		4/23/99		6/7/99

		20-9-01		1221		3.55868272				3.5823089171		12/31/99

														5/18/98		7/2/98
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fig. 1

		date		rel. time		logeme		params		preedicted

		12/6/1998		0		1.556248545		1.0534699901		0.8620833883		1/20/99

		7/22/98		40		1.739500166		364.3577750751		1.2096224278		9/5/98

		9/21/98		101		2.621913537		4.8771585684		2.2483029707		11/5/98

		3/11/1998		144		3.004330131		1.9012853651		2.8290016516		4/25/98

		12/22/98		193		2.772882801				2.890388775		2/5/99

		01/25/99		227		2.074083112				2.5245733768		3/11/99

		03/16/99		277		2.012800914				1.662020076		4/30/99

		04/23/99		315		0				1.0863806619		6/7/99

		05/25/99		347		0				0.8573378976		7/9/99

		6/8/1999		361		0.317316514				0.8538251766		7/23/99

		7/7/1999		390		0				1.0359790379		8/21/99

		08/27/99		441		0.317316514				1.8125135244		10/11/99

		09/21/99		466		2.437550897				2.2592973664		11/5/99

		11/4/1999		510		3.006693508				2.8427631584		12/19/99

		12/20/99		556		2.168479722				2.8986067103		2/3/00

		2/3/2000		601		3.121864328				2.3754087056		3/19/00

		03/20/00		647		2.756611546				1.5634877098		5/4/00

		5/5/2000		693		1.143549221				0.9532092791		6/19/00

		06/20/00		739		1.143549221				0.9088687433		8/4/00

		5/8/2000		785		2.289492469				1.456934431		6/22/00

		09/21/00		832		2.516894556				2.2872081214		11/5/00

		5/11/2000		877		3.312546495				2.8633153908		6/25/00

		12/20/00		922		2.704478372				2.8885982897		2/3/01

		5/2/2001		969		2.266068578				2.3154256976		6/16/01

		03/19/01		1011		1.659647082				1.5696504649		5/3/01

		4/5/2001		1057		0.982787109				0.956060996		5/20/01

		06/20/01		1104		1.070564712				0.912843648		8/4/01

		6/8/2001		1151		1.809621317				1.4841588762		7/23/01

		09/19/01		1195		2.862527406				2.2641529771		11/3/01

		2/11/2001		1239		1.847754569				2.8450703765		3/28/01
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sand content

				3 counts start at januar 99						log emergnce +1						fig.1

				date		Seedbank densities		Germinable fraction		Emergence densities

				Aug-98		4.2997631772		2.6662438227

				Sep-98		4.1604819623		3.1427402478		2.6219135373

				Nov-98		4.0330016529		3.1555054737		3.0043301307

				Dec-98		3.7706164796		2.4741598983		2.7728828011

				Jan-99		3.7387481564		2.6184295232		2.0740831123

				Mar-99		4.0342237866		2.2220550505		2.0128009136

				Apr-99		4.1529256371		2.0194949806		0

				May-99		4.3069344517		1.1706182391		0

				Jul-99		4.1292344525		1.9236218054		0

				Aug-99		4.078450509		2.4535463938		0.3173165137

				Sep-99		3.2860440391		3.2426004488		2.437550897

				Nov-99		3.8159271253		3.5383271959		3.0066935079

				Dec-99		3.5384360139		3.2881614934		2.1684797225

				Feb-00		3.7379936136		3.3018462296		3.1218643277

				Mar-00		3.6787761853		2.1644350198		2.7566115461

				May-00		4.2480313501		1.5505999347		1.1435492215

				Jun-00		4.0938312634		1.9898282493		1.1435492215

				Aug-00		4.1123891361		2.5564424442		2.2894924688

				Sep-00		4.0221140318		3.3018462296		2.5168945563

				Nov-00		3.8934059429		3.5570223954		3.3125464952

				Dec-00		3.8346990827		3.7531219738		2.7044783724

				Feb-01		3.5629711832		3.1719622919		2.2660685778

				Mar-01		3.7029504162		1.336824469		1.6596470821

				May-01		3.5122702945		0		0.982787109

				Jun-01		3.7402184097		0		1.070564712

				Aug-01		3.6842737194		2.318443845		1.8096213169

				Sep-01		3.6170694976		3.4778652362		2.8625274059

				Nov-01		3.6146497299		3.5586827197		1.8477545687



Fig. 2 Time since June 12, 1998 (days)
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		SPENCE		249.071		2.3980633308		7.25		13.5		20.75		79.25		fig 4

		REDMAN		174.516		2.2443167128		7.5		15		22.5		77.5

		Kuso av.		51.948		1.7238495602		8.75		17.25		26		74

		cosmos av		768.34		2.8861183131		15		28.75		43.75		56.25

		hart av		2885.675		3.460397891		14.5		32.25		46.75		53.25

		rosa av		2437.08		3.3870479519		19.75		32		51.75		48.25
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Weed seed production

Weed species No. seed/plant
C. lambsquarters 72,450
C. purslane 52,300
C. ragweed 3,380
P. smartweed 19,300
Prickly lettuce 27,900
RR pigweed 117,400
Shepherdspurse 38,500
Wild oat 250
Yellow foxtail 6,420

Stevens 1954, 1957
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Weed seed dispersal

Dispersal agents are: animals, wind, water and
humans.

The biggest threat to dispersal is the introduction of
new weed species.

The introduction of more weed seeds of existing
species Is bad, but less of a threat.

 If you have 10 million pigweed seed/A in your field,
adding 100,000 pigweed seed/A is bad but not a tragedy.

 If you have no field bindweed, adding 10 field bindweed
seed/A IS A TRAGEDY.
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Intact & scarified burclover seeds:
coat Imposed dormancy




Depth of weed emergence

Species Optimum Maximum
depth (in) depth (in)

Cm. chickweed 0.4 0.8

Lambsquarters 0.2 2.0

Lg. crabgrass 0.4 1.6

Shepherd’s-purse 0.2 0.8

Wild mustard 0.4 2.3

Wild oat 1.0 7.0
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Role of preirrigation in weed management

In the dry months of the year, fields are
preirrigated to allow proper tillage.

The primary objective Is to prepare a fine
seedbed for planting.

Performed properly, preirrigation followed
by shallow tillage can remove many weeds
and improve weed control.



Preirrigation to control weeds

Irrigate
1-3

A -
a

l Shallow till






Sprinkler
-irrigation

Sprinkler




Conclusions—ypreirrigation

A single sprinkler preirrigation controls
16 to 50% of the potential weeds.

Results were a little more variable with
furrow preirrigation, and it was necessary
to wait longer due to wetter soill.



Prevention

If a pest is not present in a field or geographic
region, then preventing invasion Is highly
desirable. The scale of prevention can range
from a field to a country (Norris et al. 2003).



Clean soll off equipment




Manure weed seed content

Bluegrass  content (%)

10%
: bermudagrass
chickweed 17%
2%

Brassica spp i '

o yellow

foxtalil
22%

other
9%

Lambsquarters Pigweed barnyardgrass
6% 5% 7%

Cudney et al. 1992



Prevention: composting manure

Compost manure to kill weed seed.

3 days exposure to 158°F kills most weed
seed (Wiese et al. 1998), but higher
temperatures and longer exposures are
needed for field bindweed (Convolvulus
arvensis).



Sanitation/prevention

Control weeds In the field before they have
the chance to set seed

Control weeds In the periphery of the field
to prevent entry of weed seed Into the field

(Und away they
the dawn on a
thistle




Wind-blown weed seed

Many weeds have seed that are capable of
moving long distances by wind, water and
other means.

The practice of sanitation/prevention
Involves control of weeds In the periphery
of the field.
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Field selection

Many crops do not have the weed control
tools to deal with severe weed
Infestations and severely infested fields

must be avoided.
These trouble flelds must be dealt with

while fallow or in competitive agronomic
crops such as field corn.



dweed — a disaster
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Yellow nutsedge (Cyperus

Copyright @ 2007 The Regents of the University of California. All rijhts reserved.




Field selection

If the field has a severe Iinfestation of a
perennial weed like field bindweed, then the
field should be avoided for organic crops.
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Subsurface Drip Irrigation

Installed 9 to 12 inches deep

Can keep the surface dry so weed seeds
do not germinate









Weed cover (%)

Weed Cover (%) relative to
Irrigation Method
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Physical control tools

Mulches
Cultivation & tillage
Solarization and Steam
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Colored tarp weed biomass - MBA
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Conclusions: colored tarp

Clear plastic does not suppress weeds.
Blue provides poor weed suppression.

Brown, green, and black provided the
best combination of weed suppression
and yield.






Natural mulches

Work best in agronomic crops (Price et
al 2011)

Difficult/impossible to use with seeded

horticultural crops like broccoli, carrot,
lettuce, onion

Possible will work with transplanted
vegetables like processing tomato
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Cultivation

A traditional inter-row cultivator does not reach into the seedline

P ¢ ¢ ¢ P P

v
v
$
C
$
O
$
C
O

An Intra-row cultivator weeds around and in the row






Inger weeder




Robovator on 80 inch beds







Intelligent cultivators

Organic vegetables are probably the most
ready application of this technology, but
plenty of interest in conventional Ag

Can operate at night
European versions at the moment,

BlueRiver is developing first made in USA
version



EFFECT OF CULTIVATOR ON WEED
CONTROL AND WEEDING TIME

Weed control Hand weed time
Cultivator 2014-L 2015-B 2014-L 2015-B
Control (%) Hours Acre’!
Standard 57 Db 35b 38 a 24 a
Robovator 84 a 74 a 27Db 13 b

Difference % +27% +39% -29% -46%




Thermal weed control

Heat — solil disinfestation

Steam

Solarization

Flaming



Soll Solarization

** A method to control ungerminated weed
seeds In the soil seedbank.

**Uses clear plastic mulch during the
summer months to raise SOl
temperatures to the thermal death point.

g .
*%* Also controls some diseases.



How to Solarize Soil

Prepare a smooth soil surface
Wet the soll

_ay and anchor the clear plastic (25-50
m)

_eave plastic in place 4-6 weeks

n coastal areas solarize during May-June
or August-September




Solarization to control weeds

Solarize










Soil solarization: weed control
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2012-13 Steam evaluation in Albion strawberry
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http://avw.flameengineering.com./GP Flamers.ht



http://www.flameengineering.com./GP_Flamers.html

Just prior
to flaming




7))
()
=
>
=
=
o
—



IPM Inputs |

Preplant
Irrigation

Flaming,
Tillage,
Hand weed,

Solarization,
Steam

Biofumigants
Prevention




IPM Inputs I

tillage

Competition
Smothering
mulching

Predation
Winter Kkill

Prevention




Summary |

Practice prevention: avoid Introducing
new weed species, and where possible
prevent the introduction of weed seed In
Inputs such as manure, compost ect.
even If the weeds are already present.

For some crops such as vegetables &
organic crops it Is necessary to avoid
flelds heavily Infested with perennial

weeds.



Summary Il

The central lesson concerning IPM is to
be familiar with the pests in your field, to
manage weeds before planting and after
planting.

Manage the farm using the Dbest
combination of weed control tools to
reduce weed seedbanks and perennial
populations.
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