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Analysis of Soil Health Properties in California Prune Orchard (2017) 

 

Objective: To assesses soil-health related attributes under three 
prune orchard floor treatments: cover crop (cool season), resident 
vegetation, and disked-clean floor management. 
County: Sutter Co. 
Average Annual Precipitation: 22 in 
MLRA: 17.23 
Practice: 340-Cover Crop 
Dominant Soil Type: Tisdale clay loam 
Slope: <1% 
Aspect: N/A 
Elevation: 155 ft 
Site Preparation: Herbicide use and disking prior to planting. 
Seeding Date: November 2016. 
Seeding Rate: 100 lb/ac  
Seed Cost: $50/lb 
Seeding Method: Hand broadcast 
Acres Seeded or Plot Design: 1 acre (8 rows). 
Previous Site History: Clean orchard floor management. 
Fertilizer: According to prune orchard nutrient requirements and 
applied only in tree rows. 
Irrigation: Micro-sprinklers in tree row. 
Monitoring Date: 5/8/17 
 

Table 1. Species and Rates of Vegetated Orchard Middles.

 

 
Fig. 1. Prune orchard with cover cropped middles.

Cover Common Name Scientific Name 
Percent  
of Mix 

Germination 
% 

Purity 
% 

PLS 
Seed Rate 

PLS 
(lbs/acre) 

Cover Crop Mix Common Vetch Vicia sativa  

Vicia sativa  

Vicia sativa  

Vicia sativa  
 

10% 97 100 97% 9.7 

 Cayuse Oats  Avena sativa 10% 91 100 91% 9.1 

 Field Peas  Pisum sativum 35% 95 79 75% 26.3 

 Faba Beans  Vicia faba 45% 94 96 90% 40.5 

 Foxtail barley, barrel medic, and annual ryegrass also present in cover cropped middles  

        

Resident Vegetation Annual Ryegrass Festuca perennis      

 Foxtail Barley Hordeum murinum      

 Filaree Erodium cicutarium      

        

 

Introduction: 
The purpose of this field planting is to evaluate differences in soil health properties across three 
common orchard floor treatment scenarios: cover crop (cool season), resident vegetation, and clean-
floor management.  Grower concerns included increasing compaction, and reduced infiltration and 
aggregate stability in the orchard.  The field planting is located in Sutter County California on an 82 acre 
prune orchard of the French prune variety.  The 10-12 year old prune orchard has had a disked-clean 
orchard floor management, historically.   
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Beginning in August 2014, the trial was initiated and twenty-four rows were selected for monitoring.    
Eight orchard rows were maintained in clean floor condition with disking and herbicide use during 
the growing season, eight rows were mowed resident vegetation, and eight were a seeded cover 
crop (Table 1), that was chopped and terminated by mowing in late April to early May 2015.  A 
shallow disk was run prior to planting the cover crop.  The cover crop was seeded by hand 
broadcasting then followed by a ring roller.  This field planting will continue to be evaluated through 
2019. 

Results: 

Soil health data was first collected in Spring of 2017.  Evaluations were based on the NRCS Soil Health 
Assessment Worksheet, including compaction, the slake test, infiltration, the smell test, and bulk 
density.  The soil health assessment worksheet was completed by Yuba City Field Office staff and 
CAPMC staff.  Prior to termination, biomass samples were collected from the resident vegetation and 
cover crop row middles and analyzed for total nitrogen content.  

 
Differences in soil health properties are already starting to appear between the three different 
management types.  On the conventionally managed row middles, surface crusts were present, only 
very few roots and pores, and the soil had no smell when compared to the vegetated row middles 
(Table 2).  The cover cropped row middles were very similar to the row middles with resident 
vegetation, except for improved biological activity (such as the presence of macroinvertebrates), 
moderate aggregate stability and a much higher infiltration rate (Table 2).  This is most likely due to an 
increase in both above and below ground biomass from the cover crop, contributing more roots to 
open up the soil and organic matter to feed soil biology and hold together soil aggregates.  This 
increase in infiltration will also allow the soil to absorb multiple rain events, reducing ponding or 
flooding and potentially storing more water for the orchard.   
 
Biomass and total nitrogen results indicate that the resident vegetation is still contributing some 
organic matter and nitrogen to the system.  However, the planted cover crop resulted in over two 
times the amount of biomass and four times the total nitrogen of the resident vegetation (Table 3).  
Assuming that 50% of the total nitrogen will be available the first year as plant available nitrogen, the 
cover crop could be contributing up to 54 lb/acre of nitrogen, while the resident vegetation would only 
be contributing 13.5 lb/acre. 

 
Table 2.  Summary of Soil Health Evaluations - Spring 2017.  

  

Residue 
Cover 

Surface 
Crusts 

Roots & 
Pores 

Smell Earthworms 
Biological 
Activity 

Compaction 
Aggregate 
Stability 

Infiltration 
Rate 

(in/hr) 

 Bulk 
Density 
(g/cm3) 

Control <25% 
Some 

in 
places 

Few to 
none 

None None None 
Some 

penetration 
resistance 

Weak/ 
Disintegrated 

in water 
0.5 1.51 

Resident 
Veg 

25-75% None Common 
Fresh/ not 
unpleasant 

None None 
Some 

penetration 
resistance 

Weak to 
Moderate 

4.3 1.40 

Cover 
Crop 

25-75% None Common 
Fresh/ not 
unpleasant 

None Few 
Some 

penetration 
resistance 

Moderate 
stability 

102.5 1.40 

Results are an average of 2 samples.        
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Summary and Discussion: 
The improved soil quality in the orchard middles with resident vegetation or planted cover crop indicate that any 
roots in the ground are better than nothing and will help to improve the soil heath of an orchard.  However, if a 
grower is willing to invest in seeding a cool season cover crop, improvements in soil quality such as biological 
activity, aggregate stability, and infiltration could be seen more quickly along with the value of added nutrients, such 
as plant available nitrogen, that could contribute to long-term orchard health and sustainability.  More evaluations 
and assessments need to be conducted in order to track soil health improvements and progress in the orchard 
middles over the two years. 

 
Table 3. Biomass and Total Nitrogen of Vegetated 
Orchard Middles – Spring 2017. 

Cover Type 
Avg Biomass 

(lb/ac) 
Total N 
(lb/ac) 

Cover Crop (APDM) 11435 107.89 

Resident Vegetation 4901 26.83 

Fig 5. Evaluating infiltration for soil health 
assessment on disked orchard middle. 

 
 
 
 
 
 
 
 
 
 

 
 

 

Fig 4. Collecting cover crop biomass samples in 
Spring 2017. 

  

   

Control Resident Vegetation Planted Cover Crop 

Fig 6.  Three different orchard middle management 
types in Sutter County prune orchard. 

 


