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Herbicide resistant weeds
in California

Common groundsel Asparagus 1981 triazine (atrazine)
Perennial ryegrass Roadside,railways 1989 sulfonylurea
Smallflower umbrella sedge Rice 1993 sulfonylurea

California arrowhead Rice 1993 sulfonylurea _ _/"‘
Russian thistle Roadside 1994 sulfonylu?_ '
Wild oat Barley, wheat 1996 (difenzoquat)
Redstem Rice 1997 sulfonylurea

Ricefield bulrush Rice 1997 sulfonylurea

Late watergrass Rice 1998 fops & thiocarbamates
Rigid ryegrass Almonds, roadsides 1998 glyphosate

Long-leaved loosestrife Rice 2000¢ sulfonylurea
Barnyardgrass Rice 00 fops & thiocarbamates
Early watergrass Rice 0[0]0] fops & thiocarbamates
Small-seeded canarygrass Sugar beets, oniops 2001, 03 fops and dims

Smooth crabgrass Rice y 2002 synthetic auxins
Horseweed Roadsid —” 2005 glyphosate

Italian ryegrass Roadsjdes 2005 glyphosate

Hairy fleabane —adSides 2007 glyphosate
ﬂ;\nﬂyﬂeabaﬁ-e———/ Roadsides, vines 2009 glyphosate & paraquat



http://www.weedscience.org

Herbicide resistant weeds
in California

Common groundsel
Perennial ryegrass

Asparagus 1981
Roadside,railways 1989

Smallflower umbrella sedge Rice 1993

California arrowhead
Russian thistle

Wild oat

RE IS E

Ricefield bulrush

Rice 1993
Roadside 1994
Barley, wheat 1996
Rice 1997
Rice 1997

rass
Rigid ryegrass
loosestrife

Rice 1998
Almonds, roadsides 1998
Rice 2000

triazine (atrazine)
sulfonylurea
sulfonylurea
sulfonylurea _ _/"‘

sulfonylur g_ '
(difenzoquat)

quonyIurea
sulfonylurea
| rbamates
glyphosate

Barnyardgrass
Early watergrass
Small-seeded canarygrass

Rice 00

Rice 0]0]0]

fops & thiocarbamates
fops & thiocarbamates

Sugar beets, oniops 2001, 03 fops and dlms

Horseweed
Italian ryegrass
Hairy fleabane

7

Rice . 2002
Roadsid —/ 2005
Roadsjdes 2005
—k0ad5ides 2007
Roadsides, vines 2009

glyphosate
glyphosate
glyphosate
glyphosate &



http://www.weedscience.org

Definitions

» Herbicide resistance: the inherited
ability of a plant to survive and
reproduce following exposure to a dose
of herbicide normally lethal to the wild

type

“We used to be able to control this weed
with this treatment but it doesn’t work as
well anymore...”




Rigid and Italian Ryegrass
(Lolium rigidum and L.
multiflorum)

» Often co-exist (swa
» Annual grass = T
> Obligate outcrosserfaNY

» Throughout CA but o
more common weeq Iné\ii
northern Central Vald ‘

» 2 to 15-fold reS|stan i |
> Usually target site mutatipnetese







Horseweed (Conyza canadensis)

AKA mare’s tall
Annual weed . Segll
Prolific seed producer e <%
Wind-blown seed Sy
Early colonizer

Doesn’t tolerate disturbance

6-fold resistance (whole plant)&is =
4-8 fold resistance (in vivo) | _

Mechanism not know. Suschted
translocation mutation o il




Horseweed Survey — 2006-07
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Hairy Fleabane (c. bonariensis)

» AKA flaxleaf fleaba
» Annual weed

» Wind-blown seed
» Early colonizer

» Doesn’t tolerate
disturbance

> 3 to 10-fold resistantie g,
(whole plant screening) | =
> ~ 4-fold resistance in vivo |
» Mechanism not known

R = PRI e e el T e e R AR
L c=ln§n@-i¢;@ﬁ5ﬁm§é it il




Colusa ~Eutters Yuba

-52% Mixed
-21% GS
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-i?."’ fdanle ray g @ Tulare
Fleabane collections
Resistance class
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o ImterrmEd 5 Mined
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— San Luis Ohispo
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Napa Herbicide Applications
in Wine Grapes 2007

Compound Acreage sprayed % of total
Glyphosate 31,711 61.6%

Flumioxazin
Oxyfluorfen

8,203
6,585

15.9%
12.8%

Total for

Oryzalin

Simizine
Glufosinate
Carfentrazone
2,4-D

46,500

1903
1128

1045
280
202

90.3%

3.7%
2.2%
2.0%
0.5%
0.4%

Total for top 8

51,058

99.1%




Herbicides registered for

use in Grapes

Surflan
Chateau
Princep
Goal
Solicam
Kerb

Casoron Glyphosate 2,4-D
Karmex Gramoxone Poast
Devrinol Rely Ve_nue
Goal Prism*

Gallery*

S
Prowl )
Matrix

hark Fusilade




Definitions

Herbicide tolerance: the inherent ability
of a species to survive and reproduce
after herbicide treatment; implies no
selection or genetic manipulation to
make the plant tolerant

“We’ve never gotten dependable control of
this weed with this herbicide...”
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Cheeseweed Malva sp

* Several Malva species- all annual to
short lived perennial

 Heart-shaped cotylendons

e Usually a problem in non-cultivated or
no-till vineyards

e Large plants are difficult to control with
post emergent herbicide applications
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Tall annual (panicle) Willowherb
Epilobium brachycarpum C. Presl

« Germinates In fall through late spring.

« Seed capsules slender straight, open
widely at apex by 4 back-curved

valves
e Erect summer annual to 2 meters tall

e Taproot simple or branched and
weakly woody
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~ Roundup on willowherb
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Fillaree
Erodium botrys, moschatum,and cicutarium

o 3 species considered weeds Iin North
Coast area- Broadleaf, whitestem and
redstem: reproduces by seed

 \Winter annual to biennial-
 Deep taproot

* Not easily controlled with postemegent
herbicides
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Percelved Resistance

Several growers have seen an
iIncrease in Willowherb population In
Napa vineyards.

Some growers have seen a decrease
In Filaree control from Chateau
herbicide.

Resistance?




Raking Study




Raking Study

 Purpose: to determine if leaf cover
interferes with herbicide efficacy




Raking Study

8 sets of paired treatments- either leaves
raked or leaves left.

Plots raked at 11:30 AM 12/19/07
Plots treated 12:30 PM 12/19/07

Treated with 10 oz Chateau +24 oz
Roundup with OC nozzles sprayed from
both sides of row.

Each plot 4 vines (24 feet) long
Merlot grapes




Raking Study

* \Weeds Present-
— Groundsel 6-14 leaves and flowering
—Willowherb cotyledon- 4 inches
— Spiny Sowthistle- 6-10 inch rosette

— Filaree- mostly up to 6 inches- not
rosette

—Each Quadrat 1 meter by 0.5 meter




Unraked
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SAiter Raking




% Fillarges,

-




Percent leaf cover pre treatment Dec 19

% leaf cover In
unraked plot
Pair 1 60

Pair 2 50
Pair 3 50
Pair 4 40
Pair 5 25
Pair 6 33
Pair 7 40
Average




Feb 29 2008
% Fillaree Cover

% leaf Raked Not Raked

Pair 1 60 5 50
Pair 2 50 14 30
Pair 3 50 40
Pair 4 40 20
Pair 5 25 20
Pair 6 33 15
Pair 7 40 10
Average 6 % 26 %
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Raking Study

Rating 0-10
3/21/2008 6/12/2008
Overall
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Raked Not Raked Not
9 4 9 5

5/5/2008

Ratings  Willowherb Fluvellin
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8 5 85 5 10 5 8 10

9 4 9 10

10 10
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8/22/2008

Overall
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Raked Not Raked Not Raked Not

6

81 46 87 58 96 6.0 87 8.7 86 57
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Rutherford River Ranch 2009

#Untaked "

=




Rutherford River Ranch 2009
| Jan21/Mar20| April20 | May 13 |

Raked Not Raked Raked Not Raked

UTC 2.5 1.5 2.0 1.0
Rely 200 2 Qt/ 2Qt 7.3 8 5.8 7.3
Rely 200 -/ 3Qt 6.9 6.6 4.5 5.0
Roundup WM 1 Qt/ 1Qt 6.3 4.8 5.5 4.8
Roundup WM -/ 2Qt 7.5 6.6 7.9 6.3
Rely 200+ Chateau 2 Qt + 60z 9.4 9 8.4 8.4
Rely 200+ Chateau 2 Qt + 120z 9.5 8.9 9.3 8.5
Roundup + Chateau 1Qt+6o0z 8.8 8 8.6 7.9
Roundup + Chateau 1Qt+120z 9.5 9 9.6 8.9
10 Rely 200 + Matrix 2 Qt + 20z 9.1 8.3 8.3 8.1
11 Rely 200 + Matrix 2Qt+4o0z 9.6 9.1 9.4 8.4

12 Roundup WM + Matrix 1 Qt + 20z 7.5 7.5 7.3 7.6
13 Roundup WM + Matrix 1Qt + 40z 9 7.8 8.9 7.5
Roundup+ Chateau 1 Qt+ 60z
+ Prowl H20 +2qt 8 0.5 8.4 0.6
Roundup + Matrix 1Qt+2o0z
+ Prowl H20 +2qt ! © 7.0 6.3
16 Roundup WM+ Goal 2X 1Qt+2Qt 8.8 7.8 8.5 7.9
17 Roundup +Goaltender 1Qt+1Qt 8.1 6.3 7.4 5.5

1
2
3
4
5
6
7
8
9




Rutherford River Ranch 2009
| Jan20Mar21|  Sept1109 ||  Sept1109

uTC
Rely 200

Rely 200
Roundup WM
Roundup WM

Rely 200+ Chateau
Rely 200+ Chateau

1
2
3
4
5
6
7
8
9

10 Rely 200 + Matrix
11 Rely 200 + Matrix
12 Roundup + Matrix
13 Roundup + Matrix

RUWM +Chateau +
Prowl H20

RUWM + Matrix +
Prowl H20
Roundup WM+
Goal 2X

Roundup WM +
Goaltender

14

14

16

Roundup + Chateau

Roundup + Chateau

2 Qt/ 20t
-/ 30t
1 Qt/ 10t
-/ 20t
2 Qt + 60z
2 Qt+ 120z
1Qt+60z
10Q0t+12o0z
2 Qt + 20z
20Qt+40z
1Qt + 20z
1 Qt + 4oz
1 Qt+ 6 0z
+2qt
1Qt+ 20z
+2Qqt
1 Qt + 20t

10t+1Qt

overall
2.75

2.75

2.75
2.50

6.25
7.00
7.88

6.50

9.13
6.00
8.88
6.25
7.50

5.00

4.63

7.00

4.75

Raked
wh
2.75

10.00

9.50
5.00

7.75
10.00
10.00

9.75

9.88
9.75
10.00
8.75
9.00

8.00

4.75

8.25

6.50

fluv
8.75

2.75

2.75
3.33

6.50
6.88
7.88

6.50

9.13
6.13
8.50
7.00
8.00

6.13

9.88

8.50

6.25

overall
1.50

5.25

3.50
3.00

4.25
8.00
7.75

6.50

8.88
6.00
7.75
6.00
6.25

5.75

4.50

5.75

4.25

Unraked
wh
1.50

10.00

9.25
3.00

5.00
9.38
8.75

8.75

9.00
9.00
9.75
7.75
6.75

7.75

5.00

6.25

4.75

fluv
6.50

5.25

3.75
7.25

5.25
8.38
8.00

7.00

9.13
6.00
7.75
7.00
8.50

7.75

8.50

9.00

7.75




Rutherford River Ranch 2009

N September 11 2009
Unraked

wh fluv
6 Rely 200+ Chateau 2 Qt + 60z : 9.38 8.38

7 Rely 200+ Chateau 2 Qt + 1203 : 8.75  8.00
8 Roundup + Chateau 1 Qt + 6 03 : 8.75  7.00

9 Roundup + Chateau 1 Qt + 12 oz : 9.00 9.13
10 Rely 200 + Matrix 2 Qt + 207 : 9.00 6.00
11 Rely 200 + Matrix 2 ot + 4 02 . 9.75  7.75

12 Roundup + Matrix 1 Qt + 20z : 7.75 7.00
13 Roundup + Matrix 1Qt + 40z : 6.75 8.50




Rutherford River Ranch 2009

I_-

overall overall
6 Rely 200+ Chateau 2 Qt + 60z 7.00 : : 8.00

7 Rely 200+ Chateau 2 Qt + 120z 7.88 . . 7.75
8 Roundup + Chateau 1 Qt+ 60z 6.50 : : 6.50

9 Roundup + Chateau 1 Qt +12 0z 9.13 : : 8.88
10 Rely 200 + Matrix 2Qt+20z 6.00 . . 6.00
11 Rely 200 + Matrix >t +4 0z 8.88 . . 7.75

12 Roundup + Matrix 1Qt+20z 6.25 : : 6.00
13 Roundup + Matrix 1Qt+40z 7.50 : : 6.25




Rutherford River Ranch 2009

N September 11 2009
Raked Unraked

overall wh overall wh
6 Rely 200+ Chateau 2Qt+60z 7.00 10.00 8.00 9.38

7 Rely 200+ Chateau 2 Qt + 120z 7.88 10.00 7.75 8.75
8 Roundup +Chateau 1Qt+60z 6.50 9.75 6.50 8.75

9 Roundup + Chateau 1 Qt +12 oz 9.13 9.88 8.88 9.00
10 Rely 200 + Matrix 2Qt+ 20z 6.00 9.75 6.00 9.00

11 Rely 200 + Matrix 2 t+40z 8.88 10.00 7.75  9.75

12 Roundup + Matrix 1Qt+20z 6.25 8.75 6.00 7.75
13 Roundup + Matrix 1Qt+40z 7.50 9.00 : 6.25 6.75




Summary

If leaf cover is more than 40% of area, removal
IS Important for effective willowherb control

Some late summer germinating weeds may
Increase due to higher soil temps

Rely (glufosinate) is more effective on
willowherb; Roundup (glyphosate) is more
effective on fluvellin.

_eaves cover willowherb, they will collect more
eaves, cover more willowherb, collect more
eaves, cover more...




Organic Herbicides




Organic Herbicide Research

e Acetic Acid 20%

 Matran (Matratec)- 50% Clove Leaf Oll
( + wintergreen oll, Butyl Lactate and
Lecithin)

 Weed Zap -Clove Oil 45% + Cinnamon
Oil 45% + Lactose + water 10%

e GreenMatch — d-limonene ( citric acid)




Organic Herbicides

Work as contact herbicide

Usually need warm to hot weather
to work well

Work better on small weeds-
better on broadleaves




Organic Herbicides

Sunflower cultivation
approximately

2 weeks prior to first application

Applications made on December
11, 2007 and February 15, 2008

Weather on both days clear and
sunny- but not hot.
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