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Site Evaluation and Brush 
Management Planning Exercise 

• Four interdisciplinary teams 

• One section, Santa Rita Experimental Range 

• Major Land Resource Area 41-3,  12-16”pz. 

• Will have a budget 

• Arizona State Trust Land 

• NRCS EQIP funded 
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Four sections on SRER in MLRA 41-3 



Ecological sites of the 
SRER 

• MLRA 40-1 – Upper Sonoran 
– Elevation > 3300 feet on SRER 

– Typic aridic moisture regime 

– Thermic temperature regime 

– Mean annual precip 10-13 in. 

• MLRA 41-3 – SE AZ Grassland 
– Elevation < 3300 ft. on SRER 

– Ustic aridic moisture regime 

– Thermic temperature regime 

– Mean annual precip. 12-16 in. 



Box Station, 3943 ft. 14.6” mean annual precipitation 



Seasonal 
Precipitation 



Rodent Station, 3620 ft. 13.9” mean annual precipitation 



Mesquite cover and density on the SRER 



Mesquite cover trends (1994, 2017 fires) SRER  



Santa Rita Experimental 
Range, Soil Map, 2003 



Santa Rita Experimental Range, 
Ecol State Mapping 2017 



NRCS Ecological Site 
Descriptions, MLRA 41-3 

• Loamy Slopes 

• Loamy Upland 

• Sandyloam Upland 

• Sandy Loam, Deep 

• Sandy Wash 

 

 



Sandy Loam-Deep 12-16” pz          
State and Transition Model 



SRER Mapping Units 

Map Unit Ecological Site Ecological State 

1 Loamy Upland/Loamy Slopes Large shrub / native grass

2 Sandyloam Upland Large shrub/exotic grass/succulents

3 Sandy Loam - Deep Large shrub/native grass/succulents

4 Sandy Wash Historic Plant Community

5 Sandyloam Upland Large shrub / eroded

6 Sandyloam Upland Large shrub/exotic grass

7 Sandy Loam - Deep Large shrub/native grass

8 Loamy Upland Exotic grass



MU 1, Loamy Upland/Loamy Slopes 
complex, 12-16”pz. large shrub-natives 



MU 1, Loamy Upland/Loamy Slopes 
12-16”pz. large shrub-natives Sta 221, Box Canyon, Loamy Slopes, 1902 

Sta 221, Loamy Slopes, 2018 

• Loamy Slopes portion 
– HPC – north aspects open, south 

aspects shrubby 

– Presently mesquite (Prosopsis 
velutina) 10-25% canopy 

– Moderate – steep slopes 

– VGR loam surface, clayey subsoils 

– Diverse native understory (sub-
shrubs, perennial grasses, perennial 
forbs) 

– Good habitat for birds, deer and 
javalina 

– Desert tortoise? 

 

 

 

 



MU 1, Loamy Upland/Loamy Slope, 12-16”pz. large shrub-natives 

• Loamy Upland portion 
– HPC – open native grassland with 

sub-shrubs 

– Presently mesquite 20-35% canopy 

– Mesquite shrubby 

– Gentle slopes 

– Thin soil surface, clayey subsoils 

– Threshold for tree cover 5% 

– Threshold for Lehmann 1% 

– Sub-shrubs – False mesquite, Ratany, 
Desert zinnia 

– Good habitat for birds, deer  

– Pima Pineapple cactus (Coryphantha 
scheeri var. robustispina) habitat 

– Risk -Lehmann invasion with 
disturbance 

 

LT 2S-9, March 2018 



MU 2, Sandyloam Upland 12-16”pz. 
large shrub-exotics-succulents 

T-21-3, (Sawmill fire) 2018 

T-21-3, 2015 



MU 2, Sandyloam Upland 12-16”pz. 
large shrub-exotics-succulents 

• Sandyloam Upland 

– HPC – open native grassland  

– Presently mesquite 6-35% canopy 

– Nearly level slopes 

– Thick soil surfaces, clayloam subsoils 

– Understory of African lovegrass 
(Eragrostis spp) and cacti  

– Threshold for tree cover 5% 

– Threshold for succulent cover 3% 

– Threshold for Lehmann cover 1% 

– Sub-shrubs  

• False mesquite in places 

• Snakeweed (Guiterrezia sarothrae) – 
Burroweed (Isocoma tenuisecta) in 
places 

– Fair habitat for birds, deer and javalina 

– Forage quality for livestock 

• Better with mesquite? 

• How much 

– Increase in fire frequency? 

 



MU 3, Sandy Loam-Deep 12-16”pz. 
large shrub-natives-succulents 

T 21-4, 2018 

T 21-4, (fire) 1997 



MU 3, Sandy Loam-Deep 12-16”pz. 
large shrub-natives-succulents 

• Sandy Loam - Deep 
– HPC – open native grassland  

– Presently mesquite 15-45% canopy 

– Nearly level slopes 

– Loamy sand to sandyloam soils 

– Droughty  

– Understory of native grass spp, shrubs, 
cacti and other succulents 

– Reservoir of native perennial grasses 
• Under tree canopies 

– Threshold for tree cover 10% 

– Threshold for succulent cover 3% 

– Threshold for Lehmann cover 2% 

– Shrubs – Desert hackberry (Celtis 
ehrenbergiana), catclaw acacia (Senegalia 
greggii) 

– Sub-shrubs  
• Snakeweed, burroweed, shortleaf 

baccharis (Baccharis brachyphylla) 

– Good habitat for birds, small mammals, 
deer and javalina 

 
Combate soil series 



MU 4, Sandy Wash 12-16”pz. 
Historic plant community 

PS 222 Box Canyon, 2013 

PS 222 Box Canyon, 1902 



MU 4, Sandy Wash 12-16”pz. 
historic plant community 

• Sandy Wash 
– HPC – Mesquite woodland with 

other native shrubs, grasses, forbs 
and vines 

– Tree canopy in HPC - 15-35% 

– Nearly level slopes 

– Deep sandy soils 

– Periodic flooding 

– Diverse native understory (shrubs, 
vines, perennial grasses, perennial 
forbs, annual grasses and forbs) 

– Good habitat for birds, small 
mammals, deer and javalina 

– NRCS leave area for wildlife 

 



MU 5, Sandyloam Upland 
12-16”pz. large shrub-exotics 

T 21-5, 2018 

T 21-5, (fire) 1997 



MU 5, Sandyloam Upland 12-16”pz. 
large shrub-exotics 

• Sandyloam Upland 
– HPC – open native grassland  

– Presently mesquite 10-35% canopy 

– Nearly level slopes 

– Thick soil surfaces, clayloam subsoils 

– Understory of African lovegrass spp 

– Threshold for tree cover 5% 

– Threshold for Lehmann cover 1% 

– Sub-shrubs  
• Snakeweed and burroweed in 

places 

– Poor habitat for birds, small 
mammals and deer 

– Forage quality for livestock 

• Better with mesquite? 

• How much 

– Increase in fire frequency? 

 

 



MU 6, Sandy Loam-Deep 12-
16”pz. large shrub-natives 

• Sandy Loam - Deep 
– HPC – open grassland  
– Presently mesquite dominated 
– Nearly level slopes 
– Deep sandyloam soils 
– Droughty soil 
– Threshold for tree cover 10% 
– Threshold for Lehmann cover 

2% 
– Understory of native grasses, 

forbs and shrubs 
– Reservoir of native perennial 

grasses 
• Under tree canopies 

– Sub-shrubs  

• Snakeweed, burroweed, 
short-leaf baccharis in places 

– Good habitat for birds, small 
mammals and deer  

 



MU 7, Sandyloam Upland 12-16”pz. 
large shrub-eroded 

• Sandyloam Upland 
– HPC – open native grassland  

– Presently mesquite dominated 

– Nearly level slopes 

– High bare ground, low plant cover 

– Eroded soil surfaces 

– Exposed clay loam sub-soil in rills, 
gullies 

– Remnant grasses under mesquite 
canopy 

– Very poor habitat for birds, small 
mammals and deer 

– Average fetch > 20 inches 

– Seeding needed? 

 



Root-plow Treatment on East 
Range of Fort Huachuca 

 
• Sandyloam Upland, mesquite – eroded 

• Completed in 1978-84 

• Root-plow strips on the contour 

• 100 yards treated – 200 yards leave 

• Seeded to lovegrass spp. and blue panic 

• Can use grubbing as alternative 

 

 
Treated strip 4-9-14 Untreated strip 4-9-14 



MU 8, Loamy Upland 12-16”pz. exotics 

• Loamy Upland 
– HPC – open native grassland with 

sub-shrubs, perennial grasses 

– Presently mesquite dominated 

– Gentle slopes 

– Thin (gravelly) soil surface 

– Clayey subsoils 

– Threshold for tree cover 5% 

– Threshold for Lehmann  cover 1% 

– Understory African lovegrasses, 
sub-shrubs like false mesquite, 
ratany 

– Fair habitat for deer and javalina 



SRER, Roads, Water and Rain Gauge Locations 

Box station 

Rodent station 

Water trough 

Water trough 



SRER, Fire history 

1994 fire 

2017 fire 
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Four sections on SRER in MLRA 41-3 



Acres of Ecological State for four sections on SRER in MLRA 41-3 

Map Unit Ecological Site Ecological State NE Corner NW Corner SE Corner SW Corner

1 Lo Upland/Lo Slopes Large shrub / Native grass 129 70 98 122

2 Sandyloam Upland Large shrub/exotic grass/succulents 300 222 85 4

3 Sandy Loam, Deep Large shrub/native grass/succulents 116 212 17 25

4 Sandy Wash Historic Plant Community 96 88 91 86

5 Sandyloam Upland Large shrub / Eroded 1 41 189 205

6 Sandyloam Upland Large shrub/exotic grass 46 116

7 Sandy Loam, Deep Large shrub/native grass 45

8 Loamy Upland Exotic grass 17

Total acres 642 633 526 620



Costs of Brush Management Alternatives 

Type Method Additional info $ per acre

Mechanical Grubbing Wheel or track $600

Mechanical Root plow Bulldozer wi. Plow $700

Herbicide Broadcast Aerial - Sendero $100

Herbicide Selective* Hand spray- Remedy $1,000

Combination Cut / spray Chain saw and treat $800

Fire Prescibed burn AZ SLD lead $25

Seeding Broadcast-natives Tractor, seeder, drag $325

Mesquite Brush Management Costs 

* mesquite < 6 feet tall



Site Evaluation and Brush 
Management Planning Exercise 

• Four interdisciplinary teams 
• Each assigned one section (NE, NW etc.) 
• Budget for each team 
• Arizona State Trust Land 
• NRCS EQIP contract 
• Must have all required clearances, surveys, etc. 
• Must meet NRCS National Standard and NRCS AZ Specification 
• Must meet County, State, Federal Laws and Regulations 
• Plan must include as a minimum 

– Goal and objectives clearly stated 
– Pre and Post treatment cover / density (target species) 
– Maps and narratives showing areas to be treated, pattern of treatment and areas 

not to be treated 
– Monitoring plan, what to measure, timing, frequency to detect changes in plant 

community related to objectives 

• Describe post treatment grazing management 
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