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Illustration by Sue Rutman 

Buffelgrass top and fountain grass below. Sahara mustard = Brassica tournefortii 















Seek and Destroy Goals: 

 

Seek – document the location 

and density of Sahara mustard 

 

Destroy – get this information 

quickly to the weed assassins 



The Seekers: 

Citizen Science to the Rescue? 

 

Nope – it’s a military base, with 

few visitors. 

 

And it’s huge – over 1000 square 

miles. 































DoD policy requires 

 that only trained 

 and certified applicators 

 may apply pesticides 

 on DoD installations.  















Cost after somebody figures out 

setup of 4 phones: $1500-$2000/yr 
 

$20/month GISCloud per phone 

(can be suspended during off-season) 

 

$55/month for GISCloud ‘Map Editor’ 

(quality control, data manager) 

 

If users desire cell service, $25-$50/month for 

“Ting” cell service for 4 phones. 

($6/device base charge, plus usage) 



Many thanks to 

Marine Corps 

Air Station -Yuma 















NOT the time/place to spray glyphosate. 

Instead, hope for a dry winter, and let the weather kill off the mustard. 













Distribution of the 

exotic mustard  

Brassica tournefortii 

Gouan 

In the Mohawk Dunes 

and Mountains, March, 

2001 
Jim Malusa, Bill Halvorson, and Deborah 

Angell 

Sonoran Desert Field Station 

US Geological Survey 

School of Renewable Natural Resources 

University of Arizona 

Tucson, Arizona 85716 
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Variation in germination fraction 

  Year Species x Habitat Habitat Species x Year 

Invasive 
included 

1 
χ2

8 = 23.06 
p = 0.0033 

Sand Flat – 
Open 

χ2
8 = 45.38 

p < 10-7 

2 
χ2

8 = 41.30 
p < 10-5 

Sand Flat – 
Shrub 

χ2
4 = 31.86 

p < 10-6 

3 N/A Dune 
χ2

4 = 17.98 
p = 0.001 

Native 
only 

1 
χ2

4 = 10.64 
p = 0.031 

Sand Flat – 
Open 

χ2
4 = 17.72 

p = 0.001 

2 
χ2

4 = 25.86 
p < 10-5 

Sand Flat – 
Shrub 

χ2
2 = 5.4 

p = 0.067 

3 N/A Dune 
χ2

2 = 7.1 
p = 0.029 

Significant Species x Habitat and Species x Year interaction 
indicate species-specific germination response 



Variation in seed survival rate 

• Combining seed survival rate over all 
three years 

 
• Sahara mustard has significantly higher 
seed survival on the dune (χ2

2 = 6.34, p 
=0.042) 
 

• Schismus arabicus has significantly 
lower seed survival on the dune (χ2

2 = 
25.13 p < 10-6) 



Arabian grass is similar to native annuals. 

Some seeds wait, and they can wait a long time. 

 

Mustard bets it all…or almost all.  Poor seed survival. 

Successive wet winters needed for major outbreak.   

 

Wild card: the dunes. A spatial refuge. 

Dunes make up about 3% of the range. 

About 30%  is ‘sand flats’. 



 

Simple phone app - the form 

 

Simple data collection – only points 

 

Simple review - No username, no password 

 

Simple sharing –  

 

 

iNaturalist 

Survey 1 2 3 

Bugwood 

 

  









 

Wait until the time is right, and the mustard is weak. 

 

But if there are only small populations,  

how do you find them? And how to mobilize the troops? 
 

 











Goldwater 


