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Editor’s Note 

T his issue focuses on weeds and weed management for nursery and floricultural   

operations.  Our featured articles were written by researchers who usually work 

in other agricultural crops, but the weed management information they present is all 

applicable to your nursery operations.   Also included are weed-control related arti-

cles in “Regional Reports,” “Science to the Grower,” and “Get Cultured.”  

We acknowledge the importance of disease and insect pest management issues to all 

nursery operators and, in our last issue, introduced a new column “Disease Focus.” 

With this issue, we begin another new column “Insect Hot Topics,” with regular con-

tributions from Farm Advisor Jim Bethke.   

 Steve Tjosvold and Julie Newman 
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Fig. 1. Flow chart for the dynamics of weed seeds in the soil (Harper 1977).  

Table 1.  Seed production and seed 

survival 

(Wilson 1988). 

Weed species 

No. of seed     
produced per 
plant (Stevens 
1954, 1957) 

Common 
lambsquarters 

  72,450 

Common purslane   52,300 

Common ragweed     3,380 

Pennsylvania 
smartweed 

  19,300 

Prickly lettuce   27,900 

Redroot pigweed 117,400 

Shepherd’s-purse   38,500 

Wild oat        250 

Yellow foxtail     6,420 
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PRE-PLANT WEED CONTROL:                     

continued from page 1 



Fig. 2. Characteristics that aid dispersal of weed seed (Robbins et al. 1941).  
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PRE-PLANT WEED  CONTROL: 

continued from page 2 
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PRE-PLANT WEED  CONTROL: 

continued from page 3 
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PRE-PLANT WEED  CONTROL: 

continued from page 4 

http://www.ipm.ucdavis.edu/PMG/r280701211.html
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Evaluation of Herbicides for Weed Control Efficacy and Crop 

Safety in Field Production of Nursery Fruit and Nut Trees 
by Joi Abit and Brad Hanson 

W 

2009-2010 2010-2011 

Common 

name 

Trade 

name 

Common 

name 

Trade 

name 

carfentrazone 

dithiopyr 

flumioxazin 

isoxaben 

oryzalin 

oxyfluorfen 

 

paraquat 
 

pendimethalin 

rimsulfuron 

thiazopyr 

Shark 

Dimension 

Chateau 

Gallery T&V 

Surflan 

Goaltender 

 

Gramoxone  
    Inteon 

Prowl H20 

Matrix 

Visor 

indaziflam 

oryzalin 

rimsulfuron 

penoxsulam 

oxyfluorfen 

penoxsulam +  

     oxyfluorfen 

dithiopyr 
 
foramsulfuron 

Alion 

Surflan 

Matrix 

Tangent 

Goaltender 

Pindar GT 

 

Dimension 
 
Option 

Table 1. Herbicide products used. 
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EVALUATION OF HERBICIDES:  

continued from page 6 

  
Herbicide treatment

a
 

  
Rate 

Crop  
injury

b
 

Grass  
control

b
 

Broadleaf  
control

b
 

Trunk  
diameter

c
 

 lbs ai/acre % mm 

untreated 

isoxaben 

isoxaben 

dithiopyr 

dithiopyr 

pendimethalin 

pendimethalin 

oxyfluorfen 

oxyfluorfen 

thiazopyr 

thiazopyr 

pendimethalin + oxyfluorfen 

pendimethalin + oxyfluorfen 

rimsulfuron 

- 

1.0 

1.3 

1.0 

2.0 

1.0 

2.0 

0.5 

1.0 

0.5 

1.0 

2.0 + 0.5 

2.0 + 1.0 

0.016 

0 

5 

1 

14 

6 

0 

0 

6 

28 

0 

8 

0 

15 

5 

0 

63 

82 

98 

97 

88 

94 

71 

97 

99 

99 

97 

99 

99 

0 

28 

71 

96 

97 

62 

84 

79 

91 

84 

97 

89 

98 

92 

15.3 

17.1 

15.8 

16.9 

17.4 

16.6 

16.0 

17.0 

18.0 

16.7 

16.7 

16.4 

18.3 

15.4 

LSD (0.05)  15 19 24 NS 

Table 2. Effects of POST directed herbicide applications on Krymsk86 plum/peach 

cuttings in a tree nursery trial in 2009–2010.  

a 
Treatments applied:      

  March 5, 2009 

b 
Evaluated:  

  May 24, 2009 

c 
Measured:  

  October 30, 2009 
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EVALUATION OF HERBICIDES:  

continued from page 7 

 
Herbicide treatment

a
 

 
Rate 

Broadleaf 
control

b
 

Seedling 
injury

b
 

Established 
trees

c
 

Trunk      
diameter

d
 

 lbs ai/A no./plot % no./10 ft mm 

Untreated 

indaziflam 

indaziflam 

indaziflam 

indaziflam 

oryzalin 

rimsulfuron 

penoxsulam 

penoxsulam 

penoxsulam 

oxyfluorfen 

penoxsulam + oxyfluorfen 

dithiopyr 

foramsulfuron 

foramsulfuron 

Foramsulfuron 

- 

0.032 

0.065 

0.085 

0.17 

2.0 

0.016 

0.015 

0.03 

0.06 

0.25 

0.03 + 0.25 

2.20 

0.022 

0.044 

0.088 

13 

10 

3 

2 

1 

11 

5 

9 

3 

4 

4 

4 

3 

4 

2 

1 

- 

9 

48 

43 

71 

13 

53 

49 

48 

74 

20 

53 

55 

0 

0 

3 

17 

15 

13 

14 

4 

18 

7 

12 

5 

1 

16 

10 

14 

18 

19 

18 

15 

15 

17 

15 

20 

16 

17 

15 

16 

16 

17 

14 

14 

14 

14 

15 

LSD (0.05)  4 24 5 NS 

Table 3. Effects of PRE herbicide applications on Nemaguard peach seedlings in a tree nursery trial in 

2010–2011. 

a 
Treatments applied: January 8, 2011 

b 
Evaluated: April 8, 2011 

c 
Plot size: 3 feet by 25 feet 

d
Measured: October 18, 2011 

Fig 1.  Seedling establishment and 

weed control in a plot treated with    

(A) indaziflam at 0.032 pounds active 

ingredient per acre (lb. a.i/acre) for the 

lowest rate and (B) foramsuluron at 

0.044 lb. a.i./acre two months after 

treatment. 
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Machine-Guided Cultivation to Control Weeds in              

Field-Grown Cut Flowers  
by Richard Smith, Steve Fennimore and Laura Tourte 

Fig. 1. The Tillet Weeded is a commercially available 

mechanical weed control machine that uses computer 

technology and a spinning blade to remove weeds. 

Note the disc-shaped cultivation blade with a notched 

cut-out to allow the blade to spin around transplanted 

cabbage. 

G 
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MACHINE-GUIDED CULTIVATION:  

continued from page 9  

Table 1. Effect of the Tillet Weeder on weed control, hand-weeding time and crop yield in transplanted         

radicchio in 2009.    Weed counts pre- and post- cultivation were made in the seed line only — the standard 

cultivation does not remove weeds in the seed line.  

Treatment  

  

 

 

Pre-

cultivation 

weed 

counts 

Aug 5  

Post-

cultivation 

weed 

counts 

Aug 7  

Per-

cent 

weed 

control 

Hand 

weed-

ing 

Aug 7  

Hand 

weed-

ing 

Aug 14  

Total 

weeding 

time  

Stand 

count 

Aug 7  

Stand 

count 

Oct 7  

Yield 

mean 

head 

Oct 7 

Yield 

total 

weight 

Oct 7 

Total 

Weeds 

Total 

Weeds 
%  hr/A  hr/A  hr/A  Plant/A  Plant/A  lbs/head tons/A  

Standard 40.3 NA NA 8.4 6.9 15.3 31,245 29,628 0.84 12.4 

Tillet 47.6 16.9 64 5.9 5.7 11.6 30,721 29,119 0.88 12.7 

Pr>F treat 0.242 NA NA <0.001 0.005 <0.001 0.318 0.278 0.448 0.657 

Pr>F block 0.06 NA NA 0.616 0.061 0.156 0.221 0.073 0.251 0.447 

LSD 0.05 NS NA NA 0.7 0.8 1.3 NS NS NS NS 
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MACHINE-GUIDED CULTIVATION:  

continued from page 10 

Fig. 2. Lettuce thinned and weeded with the 

University of Arizona/Mule Deer Automation 

prototype. The unwanted plants were treated 

with ammonium nitrate (AN20) fertilizer (in 

dark gray rectangular areas) and will die in a 

matter of days.  

Organic Herbicides — Do They Work?  
  
by W. Thomas Lanini 

I 
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ORGANIC HERBICIDES:  

continued from page 11 
Table 1.  Broadleaf (pigweed and black nightshade) weed control.  

(% control at 15 days after treatment) when treated 12, 19 or 26 

days after emergence. 

   -----------------Weed age--------------------- 

   12 Days old 19 days old 26 days old 

GreenMatch Ex 15%   89    11      0 

GreenMatch 15%   83    96    17 

Matran 15%    88    28      0 

Acetic acid 20%    61    11    17 

WeedZap 10%  100    33    38 

Untreated      0      0      0 

Table 2.  Grass (Barnyardgrass and crabgrass) weed control (% 

control at 15 days after treatment) when treated 12, 19 or 26 days 

after emergence. 

   -----------------Weed age--------------------- 

   12 Days old 19 days old 26 days old 

GreenMatch Ex 15%   25    19      8 

GreenMatch 15%   42    42      0 

Matran 15%    25    17      0 

Acetic acid 20%    25      0      0 

WeedZap 10%      0    11      0 

Untreated      0      0      0 
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ORGANIC HERBICIDES:  

continued from page 12 

Table 3.  Plantain and annual bluegrass control (%) at 4 and 9 days   

after treatment (DAT).  Applications made on January 6, 2011 during 

cool conditions (40ºF).   All treatments included Eco Silwet 0.5% v/v. 

 

Treatment  Plantain control                 Annual bluegrass control 

   4 DAT   9DAT            4DAT       9DAT 

Biolink  3% v/v       52     48   15          35 

Biolink  6% v/v       63     80   40          63 

MOI-005 5% v/v         2       13        0            2 

MOI-005 10% v/v      10     20       0            3 

GreenMatch 7.5% v/v      12     13       3            5 

GreenMatch 15% v/v      23     38   10           52 

Matran 7.5% v/v         5       8       2             3 

Matran 15% v/v       20     17       5           30 

Weed Zap 7.5% v/v      18     28    10   42 

Weed Zap 15% v/v       52           78    23   78 

Weed Pharm 100%      82     90    53  87 

Table 4.  Weed control with WeedZap (10% v/v) in relation to adjuvant, 

spray volume and light levels.  Plants grown in the greenhouse in either 

open conditions or under shade cloth, which reduced light by 70%.   

                Pigweed control (%)     Mustard control (%)           

        Sun       Shade           Sun       Shade 

WeedZap + 0.1%v/v Eco Silwet (10 gpa)    31.7        93.3           26.7        35.0 

WeedZap + 0.5%v/v Eco Silwet (10 gpa)    31.7        48.3           43.3        71.7 

WeedZap + 0.5%v/v Natural Wet (70 gpa)        26.7        94.7           26.7        30.0 

Untreated         0.0          0.0             0.0          0.0 

LSD.05*                 5.7                    11.5 
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SCIENCE TO THE GROWER: How much would you pay for a 

plant out of place? 
by Richard Evans 

http://www.centerforplantconservation.org/invasives/CodesN.asp
http://www.centerforplantconservation.org/invasives/CodesN.asp
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SCIENCE TO THE GROWER:  

continued from page 14 
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GET CULTURED: Non-chemical prevention of                   

weeds in containers 
by Don Merhaut 



Fig. 1.  A thick coat of gravel on beds prevents weed 

growth.  Prior to gravel placement, the soil should be 

compacted so that the gravel does not “sink” into 

the soil. The placement of fabric or plastic under-

neath the gravel works even better than compaction. 
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GET CULTURED:  continued from      

page 16 

Fig. 2.  Weed-barrier fabric placed on production beds 

eliminates weed seed germination and growth around 

containers.  It also reduces the incidence of diseases 

caused by pathogens that are splashed onto foliage 

from soil surfaces. 
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DISEASE FOCUS: Weeds as a source of plant virus infections 

and bacterial leaf spot of poinsettia     
by Deborah M. Mathews 

A B 

Fig. 1.  (A) Growth habit of tree tobacco (Nicotiana 

glauca). (B) Close up leaves and flowers.  Photos by 

Deborah Mathews. 
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Figure 2.  Leaf spots on a poinsettia plant caused 

by the bacterium Xanthomonas axonopodis pv. 

poinsettiicola.  Photo courtesy of Ann Chase. 

DISEASE FOCUS:  continued from 

page 18 

INSECT HOT TOPICS: Two new pests from Florida  
by James A. Bethke  

F 
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INSECT HOT TOPICS:    

continued from page 19 

 

A B 

Fig. 1. The fig whitefly is a new invasive pest in Florida 

that defoliates ficus trees. (A) eggs and (B) nymph and 

adults. Photo courtesy of Katharine Mannion. 

A B 

Fig. 2.  The Rugose Spiraling Whitefly is a new       

invasive pest in Florida with a wide host range. (A) 

eggs, (B) adult. Photo courtesy of Katharine 

Mannion. 

http://trec.ifas.ufl.edu/mannion/
http://trec.ifas.ufl.edu/mannion/
http://www.freshfromflorida.com/pi/pest-alerts/singhiella-simplex.html
http://www.freshfromflorida.com/pi/pest-alerts/singhiella-simplex.html
http://www.freshfromflorida.com/pi/enpp/ento/fig_whitefly.html
http://www.freshfromflorida.com/pi/enpp/ento/fig_whitefly.html
http://mrec.ifas.ufl.edu/lso/IAWG/FIG/The%20Fig%20Whitefly.htm
http://mrec.ifas.ufl.edu/lso/IAWG/FIG/The%20Fig%20Whitefly.htm
http://www.naplesnews.com/news/2007/nov/23/home_fig_whitefly_sucking_life_florida_weeping_fig/
http://www.naplesnews.com/news/2007/nov/23/home_fig_whitefly_sucking_life_florida_weeping_fig/
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REGIONAL REPORT:  Herbicides for          

vegetation control on roadsides 

by Steve Tjosvold 

N 

UC Cooperative Extension 

Santa Cruz/Monterey Counties 

Fig. 1. French broom (Genista monspessulana) was 

a common invasive weed found in this herbicide 

efficacy study on Santa Cruz County roadways.  
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Figure 2.  Typical 

symptoms 2 weeks   

following a contact 

herbicide application. 

In this case clove oil 

(Matran) was applied. 

Note that the foliar burn 

was incomplete, and 

some vegetative buds 

sprouted from stems.  

REGIONAL REPORT:  Santa Cruz/Monterey 

Counties,  continued from page 21 

UC Cooperative Extension  

Ventura and  

Santa Barbara Counties 

REGIONAL REPORT:  Managing Invasive Plants in Nurseries 

by Julie Newman 

I 

mailto:satjosvold@ucdavis.edu
http://cesantacruz.ucdavis.edu
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REGIONAL REPORT:  Ventura/Santa Barbara 

Counties,  continued from page 22 

 

The Tenacious 21 — Ventura Country’s Top Problem  

Invasive Plants 

Arundo (Arundo donax) 

Tamarisk (Tamarix ramosissima) 

Perennial pepperweed (Lepidium latifolium) 

Spanish broom (Spartium junceum) 

Castor bean (Ricinus communis) 

Tree tobacco (Nicotiana glauca) 

Ice plant (Carpobrotus edulis) 

Pampas grass (Cortaderia jubata and Cortaderia selloana) 

Several Thistle varieties – Yellow star, Milk, Italian, Arti-

choke (Centaurea solstitialis, Silybum marianum, Carduus 

pycnocephalus, Cynara cardunculus) 

Myoporum (Myoporum laetum) 

Vinca (Vinca major) 

Cape Ivy (Delairea odorata and Senecio mikanioides) 

Sweet Fennel (Foeniculum vulgare) 

Black Mustard (Hirschfeldia incana) 

Poison Hemlock (Conium maculatum) 

Fig. 1. Periwinkle (Vinca major) is an example of an 

invasive plant species that has escaped from gar-

den plantings to invade many coastal and riparian 

areas in California. In a 2003 survey of retail nurse-

ries by Master Gardeners, it was available in 74% of 

the 92 nurseries surveyed. Photo by Bob Case. 

Source:  Cal-IPC. 

http://www.cal-ipc.org/ip/inventory/index.php
http://www.cal-ipc.org/ip/inventory/index.php
http://www.plantright.org
http://www.cal-ipc.org/landscaping/dpp/index.php
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REGIONAL REPORT:   Ventura/Santa Barbara 

Counties,  continued from page 23 

 

Fig. 2. Arundo (Arundo donax) is difficult to eradi-

cate and threatens California’s riparian ecosystems 

by outcompeting native species. The Ventura 

County Resource Conservation District assists ag-

riculture in control efforts and is developing a pro-

ject to remove arundo and other non-native inva-

sive plants in the Calleguas Creek Watershed.   

Photo by Joseph M. DiTomaso.  

http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74139.html
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74139.html
mailto:mgventura@ucdavis.edu
http://ceventura.ucdavis.edu/Com_Ag/invasive/
http://ceventura.ucdavis.edu/Com_Ag/invasive/
http://ceventura.ucdavis.edu/Com_Ag/invasive/
http://www.cal-ipc.org/ip/management/index.php
http://www.cal-ipc.org/ip/management/index.php
mailto:jpnewman@ucdavis.edu
http://ceventura.ucdavis.edu/
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UC Cooperative Extension 

San Diego and Riverside Counties 

REGIONAL REPORT:  Thrips resistance management 

by James A. Bethke 

Table 1. Discriminating dose responses of western 

flower thrips to high and low rates of Conserve 

(spinosad). 

Grower # Plant 

Mortality 

@ High 

Rate 

Mortality 

@ Low 

Rate 

1 Limonium 81.2% 50.0% 

2 Butterfly Bush 100% 100% 

3 Unknown 92.5% 51.3% 

4 Butterfly Bush 100% 93.7% 

4 Daisy 96.7% 90.9% 

4 Snaps 85.7% 88.7% 

5 Alstroemeria 81.2% 66.7% 

5 Gypsophila 67.1% 34.6% 

6 Crape Myrtle 100% 94.9% 

7 Bacopa 23.0% 27.8% 

7 Daisies 31.0% 13.2% 

8 Spathiphyllum 10.7% 10.9% 

9 Impatiens 18.2% 10.7% 



Table 2. Rotational regimen of different pesticide 

modes of action against western flower thrips found 

in ornamental plant production. 

First  

Application Second Third Fourth 

Spinosad Chlorfenapyr Abamectin Methiocarb 

Novaluron Pyridalyl Chlorfenapyr Spinosad 

Beauveria Acephate Spinosad   

Abamectin Pyridalyl Chlorfenapyr Spinosad 

Chlorpyrifos Novaluron Abamectin Bifenthrin 

 

Alternatively, the first application in the table can be the 

first pesticide used multiple times for a period of 14–21 

days prior to changing to the next pesticide in rotation. 
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REGIONAL REPORT:  San Diego and Riverside 

Counties,  continued from page 25 

Field Observations — UC Cooperative Extension San Diego and Riverside Counties 

B A 
Fig. 1. (A) Hairy crabweed 

(Laportea interrupta) is a nox-

ious weed that was found on a 

commodity shipping of (B) Ha-

wai'i woodnettle (Laportea inter-

rupta). Although small plants of 

both species resemble each 

other, hairy crabweed is in the 

Urticaceae family and Hawai'i 

woodnettle is in the Moraceae 

family.  

mailto:jabethke@ucdavis.edu;
http://cesandiego.ucdavis.edu/
http://www.cdfa.ca.gov/plant/ipc/encycloweedia/encycloweedia_hp.htm
http://www.cdfa.ca.gov/plant/ipc/encycloweedia/encycloweedia_hp.htm
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GLEANINGS FROM MEETINGS: Scouting and spray             

evaluation workshop  

by Steve Tjosvold 

F 

http://ucanr.org/sites/UCNFA/
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New publications from Agriculture and                                    

Natural Resources (ANR)* 
compiled by Steve Tjosvold 

 

. 

http://anrcatalog.ucdavis.edu
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UCNFA Educational Programs for 2012 

 information at http://ucanr.org/sites/UCNFA/ 

 

Scouting and Spray Evaluation 

May 24, 2012 Woodlake 

 

Effective Use of Pesticides in Ornamental  

Plant Production (1/2 day English, 1/2 day 

Spanish) 

June 5, 2012 Ventura 

 

Nursery Risk Management 

June 2012 Southern California 

 

Nursery Risk Management 

June 26, 2012 Watsonville 

 

ABCs of Horticulture in English full day 

July 11, 2012 San Marcos  

 

ABCs of Horticulture in Spanish full day 

July 12, 2012 San Marcos  

 

Water Alliance Conference 

August 21, 2012 Davis 

 

Erosion and Pesticide Runoff Management     

in Nurseries 

September 27, 2012 Watsonville 

 

Disease Management Symposium 

October 25, 2012 Watsonville 

 

 

 

 

http://ucanr.org/sites/UCNFA/
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University policy also prohibits reprisal or retaliation against any person in any of its programs or activities for making a complaint of 
discrimination or sexual harassment or for using or participating in the investigation or resolution process of any such complaint. 
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Inquiries regarding the University’s nondiscrimination policies may be directed to the Affirmative Action/Equal Opportunity Director, 
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Follow UCNFA on Facebook! 

http://www.facebook.com/pages/University-of-California-Nursery-and-Floriculture-

Alliance/172471082771255?v=wall 

Get updates on events presented by the University of California Nursery and Floriculture Alliance (UCNFA). 

Get timely information on news and other events of interest to the California ornamental horticulture industry. 

Find links to Facebook pages for nursery and floriculture businesses, organizations and people in the industry. 
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