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NEW RESOURCES:Q&A:



NEW SOIL MANAGEMENT 

RESOURCE 
M A E  C U L U M B E R  P H D

U C  C OO P E R ATI V E  E X TE N S IO N  A D V I S OR  
F R E S N O  -  

D E C E M B E R  1 0 ,  2 0 2 5



https://www.almonds.org/sites/default/files/2025 -
11/Soil%20Management_Understanding%20and%20Managing%20Soil%20for%20Almond%20Production.pdf

Why manage the soi l?

ÅReduce soil erosion

ÅEnhance drainage

ÅBoost water retention

ÅIncrease nutrient availability

ÅReduce salts

ÅEnhance and sustain long-

term yield

https://www.almonds.org/sites/default/files/2025-11/Soil%20Management_Understanding%20and%20Managing%20Soil%20for%20Almond%20Production.pdf
https://www.almonds.org/sites/default/files/2025-11/Soil%20Management_Understanding%20and%20Managing%20Soil%20for%20Almond%20Production.pdf
https://www.almonds.org/sites/default/files/2025-11/Soil%20Management_Understanding%20and%20Managing%20Soil%20for%20Almond%20Production.pdf


The Soi l  Prof i le

ÅLayers of different texture, color, chemistry, and biological activity



The Soi l  Prof i le

Topsoil: where organic matter 
accumulates, biological life and 
nutrients for growing plants 
reside

Subsoil: deeper layers often 

control water movement and 

root penetration



Soil  aggregate forms

Å Topsoil granular aggregates loosely arranged, allow water to easily infiltrate

Å Subsurface blocky or prismatic aggregates larger and denser, can restrict water 

movement, reduce aeration, and limit root growth

Å Platy structures restrict water movement and found close to the surface or in subsoil



Bui ld ing blocks of  
soi l :

Sand, Si l t ,  and Clay 

Texture can change with different soil layers



Soil  Organic Matter

Living and partially decomposed plant residues, roots, and soil organisms, microbial 

exudates, older more slowly decomposing organic compounds mix with mineral soil 

to form aggregates 



Meso and 
Micro Fauna 
of the  Soi l  
Food web



Organic mater ia ls
ÅInfluence the balance of carbon (C) and nitrogen (N), two 

key elements that sustain soil biological activity 

ÅProtect the soil and increase resilience to weather 
fluctuations

ÅEnhance soil water holding capacity

ÅSource of nutrients may partially substitute for chemical 
fertilizer without compromising yields and revenue



Almond hul ls  and shel ls  

ÅNo risk of N immobilization with high C:N

ÅHigher level of soil exchangeable K in top 6 
inches (2 to 7 weeks after application) 

ÅSame leaf tissue K content compared to K-sulfate 

Andrews et al. 2024



Organic  mater ia ls  potent ia l  to  o f fset  
fer t i l ize r  use

Å To estimate nutrient contributions from amendments, submit samples for lab analysis total 

N (%) and potassium oxide (K2 O, %). 

Å Total nutrient contribution calculated by multiplying the analysis (%) by the dry-weight 

application rate. Compost N reduced to 25% for the slow mineralization release of N



ÅSoil C and N levels (< 2mm fraction) higher in WOR soils after 1 year 

ÅSoil C stocks increase by > 880 lb C per acre in WOR treatment in 2 years

ÅSoil N stocks increase soil stores by 120 lb N per acre

ÅSuggests increased soil fertility for growing trees in WOR berms

ÅLittle change in WOR alleyway likely due to slow biomass decomposition 

Culumber et al. submitted

Wood Chips Impact  Soi l  C and N in  a 
Rep lanted Orchard



Microbial Respiration C

Organically bound N proteinsMineral bound and active soil C

Additional Indicators of Soil Function with Wood Chips

Water infiltration



Almond Tree Growth after Wood Chips

April planting: only a 22% increase to the standard 

recommended rates (~5 oz N per tree or 52 kg per ha) WOR 

trees larger than conventional after the first season
 



Soil  texture and organic  matter  inf luence 
avai lable  water hold ing capacity(AWHC)

Some commercial labs offer site AWHC measurements, useful in orchards where 

SOM levels have substantially increased

inches of available 

water per ft of soil



Soil  water character is t ic :  
Wood chips vs Control by depth

Thao et al. 2024
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Bio-st imulant  products promise:

Å Improved  stress resilience 

Å Improved yield

ÅNutrient efficiency and savings

ÅEnhanced soil structure  

ÅReduced chemical footprint 

ÅEconomic savings

More field validation is neededé.



Soi l Evaluat ion:  Laboratory  Methods

ÅSOM

ÅSoil texture

ÅCarbon to Nitrogen ratio 

ÅSoil available nitrogen

ÅSoluble and extractable cations

ÅElectrical conductivity 

ÅMicrobial biomass abundance and diversity

ÅBulk density

ÅNematodes 

enable quantitative comparison of orchard management 

practice effects on soil function over time



Soil  Evaluat ion:  Web Based Resources

  

Soil maps provide info about soil type changes across the field and 

useful to identify suitable locations for soil pit excavation to observe 

entire soil profile



Fie ld Methods: 
Texture by Feel  

ÅForm soil into a ball, squeeze between 

the thumb and index finger to form a 

ribbon 

ÅLength of ribbon and grittiness determine 

soil texture and moisture content



Fie ld operat ions 
impact soi l  st ructure

ÅCompaction collapses pore spaces, impedes 

root growth, decreases oxygen, water 

infiltration, water holding capacity and 

nutrient availability

ÅAvoid tillage and other equipment traffic 

when soil moisture is at or above field 

capacity

ÅUse texture-by- feel method to assess soil 

moisture conditions before conducting 

orchard operations



Fie ld Methods: Inf i l t ra tion 
rate

maximum rate water moves into the soil surface

Determine rate to:

Å select drip emitters or micro sprinkler nozzles

Å fine tune irrigation duration and frequency to prevent deep 

percolation and nutrient losses



Fie ld Methods: Slake Test

Clumps of soil with poor structure fall apart 

when placed into water

https://www.fao.org/fileadmin/user_upload/GSP/GSDP/Field_exercises/A

ggregate_stability_EN.pdf



Fie ld or  Lab: 
Aggregate  Stabi l i ty

(https:// www.blm.gov/sites/default/files/docs/2022-04/TR_1734_8_ vol1_508.pdf). 

ü 80% aggregates remaining = excellent physical quality

ü 50 to 75% medium to good

ü 30 to 50% medium to low

ü < less than 30% poor physical quality 



Fie ld or  Lab: Microbia l b iomass 
and act ivi ty
ÅMicrobes metabolize carbon in 

organic matter to extract energy, 

releasing CO2 as a byproduct. 

Å Higher fungal-to-bacterial ratios 

are linked to enhanced soil 

carbon storage, water retention, 

disease resistance, and nutrient 

cycling

Å New field kits directly estimate 

CO2 flux and  microbial biomass 

and the relative abundance of 

fungi and bacteria in the soil



Summary

ÅSoil characteristics change with depth, impacting flow of water, air and nutrients 

through soil profile

ÅField and laboratory assessments track how management practices influence 

soil function over time

ÅOrganic materials, protect the soil surface, minimize disturbance, and conserve 

moisture can improve long-term soil function and orchard resilience

ÅPotential to offset synthetic fertilizer use with a comparable budget

ÅSoil infiltration and water holding capacity should be considered for irrigation 

system design and scheduling to minimize surface runoff and deep percolation, 

to prevent nutrient loss from soil.





THANK 
YOU!


