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Problem?          Where? 
Almond Yields in CA 1995-2014 

Lbs/A 

https://apps1.cdfa.ca.gov/FertilizerResearch/docs/
Almond_Production_CA.pdf 
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Changing Management 
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Challenging Conditions 
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Carbon Sequestration 

Nutrient Cycling 

Improved Infiltration  
& Drainage 

Pest & Disease  
Suppression 

Increased Water  
Holding Capacity 

Reduced Crusting  
& Sealing 

Improved  
Buffering Capacity 

Increased  
Available Water  



8 

PHYSICAL 
INDICATORS 

BIOLOGICAL 
INDICATORS 

CHEMICAL 
INDICATORS 

Aggregate Stability 
Available Water Capacity 
Surface Hardness 
Subsurface Hardness 

Organic Matter 
Active C 
Potentially Mineralizable N 
Root Health Rating 
 

pH 
Extractable P 
Extractable K 
Minor Elements 

What Is Soil Health? 
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1. Keep the soil covered as much as possible  
2. Disturb the soil as little as possible  
3. Keep plants growing throughout the year to feed the 

soil  
4. Diversify as much as possible using crop rotation 

and cover crops  
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Soil Health in Almond Orchards 

Importance of soil carbon 
• Increased infiltration and available water holding capacity 
• Non-chemical disease suppression 

 
What practices increase soil carbon? 
• Organic soil amendments 
• Cover crops 
 
Management 
• How can these practices be put in play in an almond orchard? 
• What constraints are there for use in almond orchards? 
• How can these constraints be overcome?  
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Accumulated infiltration at 120 minutes 
through various cover crops and bare soils 

in a mature almond orchard 
Early 

Season 
(mm) 

Late 
Season 
(mm) 

Clover 66.8 a 63.2 a 
Resident Vegetation 52.3 a 54.9 a 
Bromegrass 52.8 a 65.3 a 
Chemical Mowing 63.0 a 39.1 b 
Bare Soil 53.5 a 32.5 b 
Numbers followed by different letters are 
significantly different @ <0.05 level. 

Source: Prichard et al. 1989. Orchard water use and soil characteristics 
http://californiaagriculture.ucanr.org/landingpage.cfm?article=ca.v043n04p23&abstract=yes 

Increased Infiltration 
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Increased Infiltration 
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Changing thinking about SOM and available water 
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Contribution of SOM to Plant Available Water 
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Surface Applied OM: Don’t Let Perfection Be the Enemy of Progress 

Source: http://www.evergraze.com.au/library-content/manage-ground-cover/ 

Protected soil surface 
High Infiltration Exposed soil surface 

Capped soil surface 
Low Infiltration 

Plants protect soil from the 
impact of the raindrops. Water 
infiltrates. 

Bare ground exposed to the 
full force of raindrops. Impact 
shatters soil crumbs and fine 
particles seal surface. 

Dislodged soil particles block 
soil pores to form cap, leaving 
no holes for water to enter 
soil. Water forced to run off.  
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Managing Disease and Pest Pressure 

Abawi et al., 2000 
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Measure What You Want to Manage 
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Find and Use Resources 
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How Can You Make It Work for YOU? 

• What do you want to accomplish? 
• What works somewhere? 
• Can you figure out why it works? 
• What can you realistically do? 

 



20 

Karen Lowell, Ph.D., CCA 
Area Agronomist 

USDA-NRCS 
Salinas, CA 

Karen.Lowell@ca.usda.gov 
831.424.1036 x119 

I welcome your calls and emails to 
find creative ways to support Soil 

Health! 

mailto:Karen.Lowell@ca.usda.gov


Organic Matter Amendments – 
Use in Almonds, Research Needs, 
and Recent Developments 

Daniel Schellenberg 
Postdoctoral Scholar 

Department of Plant Sciences  
University of California Davis 



Overview 

• What are the perceived benefits and concerns? 
• Are there issues of access? 
• Where are organic matter amendments used? 
• What are the important research needs? 
• Are there any recent developments? 

 



Survey Overview 

• 1,650 replies out of 6,230 unique addresses 
• 26% response rate 
• 1,120 usable surveys 
• 500 opt outs 
• 334,300+ acres 



What are the perceived benefits and concerns? 



What are the perceived benefits and concerns? 



What are the perceived benefits and concerns? 



Are there issues of access? 



Where are organic matter amendments used? 
 
 



What are the important research needs? 
 
 • Dichotomy of Soil Type 
• Amelioration after Planting 
• Fertilizer Substitute (Mainly N and K) 
• Water Water Water 
• Effects on Orchard Age 
• Consistency of Access 
• Reproducibility 

 



Are there any recent developments? 
 
 • 2016 Stanislaus Trial – Clay versus Sandy Soil 
• Focus on Young Trees 
• N Storage and K Inputs 
• 2016 Escalon Trial – Stem Water Potential 
• Long Term Research – 5+ years and Old Orchards 
• Partnership with Livestock Operators 
 



Can We Improve Soil “Health” and 
Orchard Performance With Organic 
Amendments? 

Roger Duncan, UCCE Farm Advisor 

Stanislaus County 
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Theoretically, adding OM to the soil is a good thing 

• Can we significantly increase OM in orchards with soil amendments in a 
reasonable, economically viable way? 
 

• Does it produce meaningful changes / benefits we can measure that a grower 
would care about? 
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A Comparative Analysis of Soil Amendments 
Used in Peach Production, 1992-96 
  
• Harry Andris, UCCE Pomology Advisor, Fresno County 
• Integrated Waste Management Board, State of California 

 
• Dr. Scott Johnson, Extension Pomologist 
• Dr. Kent M. Daane, Entomology Specialist, U. C. Berkeley 
• Dr. Themis Michailides, Plant Pathologist, Kearney Ag Center   
• Dr. Carlos H. Crisosto, Postharvest Physiologist, U. C. Davis 
• Dr. Tim Prather, Weed IPM Specialist, Kearney Ag Center  
• Wawona Orchards, Clovis, California 93611 
• Community Recycling & Resource Recovery, Inc., Lamont, California   
• City of Sanger, Disposal/Recycling/Compost Division 

 



34 

Amendments were tested against ammonium nitrate fertilizer for four 
years – NOT SUPPLEMENTED 
1. Unfertilized Control 

2. 100 lbs. N/ac. Pelletized Chicken Manure 

3. 100 lbs. N/ac. Steer Manure Compost 

4. 100 lbs. N/ac. Green Waste Compost 

5. 100 lbs. N/ac. Ammonium Nitrate 

6. 100 lbs. N/ac. Steer Manure 

7. 300 lbs. N/ac. Steer Manure  

8. 300 lbs. N/ac. Ammonium Nitrate 
 

 Commercial ‘Elegant Lady’ Peach Orchard 
¼ acre reps 



39 

In one year out of four, significant reduction in brown rot in compost area fruit  

% Brown Rot
0 1 2 3 4 5 6 7 8 9 10

Ammonium Nitrate (300
#N)

Steer Manure (300 # N)

Ammonium Nitrate (100
#N)

Steer Manure (100 # N)

Green Material Compost
(100 #N)

Composted Manure (100 #
N)

Pelletized Chicken Manure
(100 # N)

Unfertilized Control

Effect of Different Soil Amendments on Brown Rot of Elegant Lady  
Peach (Postharvest Study - First Harvest), 1994

Soil Amendment (Noninoculated, 50 f ruit per rep)

Figure A.
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Bottom line after four years: 

• No significant differences in  
– Yield 
– Fruit size 
– Fruit calcium or potassium 
– Most fruit quality parameters 
– Postharvest parameters 

 
 

• Lower leaf and fruit nitrogen in compost treatments 

• Less brown rot fruit rot in one year in green waste compost treatment 

• Consumer taste tests preferred ammonium nitrate over organic amendments (less mushy) 
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•Can we use a combination of pre-plant and post-plant treatments to 
obtain results equal to, or better than, methyl bromide fumigation? 
 

•What about organic & microbiological soil amendments? 

2000 – 2004 Peach Replant Trial, Stanislaus County 
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Peach Replant Trial 

Field Specifics 

•Third generation peach orchard. 

•Soil = loamy sand. 

•History of replant problem / bacterial canker. 

•Moderate / high populations of ring and root lesion nematodes.   
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Cling Peach Replant Trial 

 Pre-plant treatments; October 2000 
– Methyl bromide tarped @ 400 lb per acre 
– Vapam HL at 250 ppm (75 gpa) drenched 
– *Telone II strip shanked @ 32 gpa. 
– Nonfumigated  

 
Fumigation treatments applied across rows 
Post-plant treatments applied down the rows 
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Cling Peach Replant Trial 

Post-plant treatments applied across all preplant fumigation treatments 
-Post-plant treatments applied for three years 

 

• Composted green waste & manure + oyster shell flour at planting 
• Compost + microbial amendments injected through drip system 
• Compost + humic acid, commercial kelp product + microbial amendment 
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Application of compost to berms prior 
to planting; backfilled at planting. 

4.7 tons composted green waste / acre 

+ 4.7 tons composted manure / acre 

+ calcium amendment 
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Check    M.B.   Vapam 

Peach Replant Trial, Stanislaus County.  September. 
Second leaf ‘Loadel’ on Lovell Rootstock 

M.B.  Check  Vapam M.B.  Check   Vapam 

Telone II 
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Parameters Measured  
 

•Plant parasitic & free-living nematodes 

•Soil microbial community dynamics 

•Tree nutrition 

•Tree vigor 

• dormant pruning weight 

• summer pruning weight 

• trunk circumference 

•Yield, fruit size, fruit firmness 

•Treatment costs per acre 

 

 



48 

Pruning Weights (lb / tree) after Three Years of Post-plant Treatments 

Unfumigated Methyl 
Bromide 

Vapam 

Check 2.7 13.5 7.2 a 

Compost alone 1.4 11.4 4.9 ab 

Compost + 
monthly injected 
microbes 

2.6 12.5 5.2 ab 

Compost + 
monthly kelp & 
humic acid 

2.1 10.0 4.5   b 

n.s. n.s. 
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Yield (Kg) of Fruit per Tree.  Third Leaf 

Unfumigated Methyl 
Bromide 

Vapam 

Check 9.9 26.7     20.8 a 

Compost alone 9.3 21.0     14.3   b 

Compost + 
monthly injected 
microbes 

10.2 22.5     16.1 ab 

Compost + 
monthly kelp & 
humic acid 

9.0 24.4     14.6   b 

n.s. n.s. 
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Bottom Line after Three Years 

• Preplant and post-plant compost, with or without added microbial supplements, 
humic acid, kelp, etc., had no significant effect* on: 

– Peach Yield 
– Fruit size 
– Tree growth 
– Tree nutrition 
– Pathogenic nematodes 
 

 
– *tendency for lower yield in Vapam treated-areas with compost 
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Effects of Amendments on Soil Microbial Community 
 - in cooperation with Dr. Kate Scow, LAWR, UC Davis 

• How do alternative fumigants 
and soil amendments alter soil 
microbial communities? 
 

• How do soil microbial 
communities relate to plant 
performance? 
 
 



Peach Soil Microbial Community 

Axis 1 (34.2%)

Ax
is 

2 (
21

.8%
)

• Carbon (compost) addition most 
important in shaping microbial 
community 
 

• Microbial biomass higher in +C 
treatments, lowest in MB fumigated 
and mulched plots 

 
• Microbial inoculants had no overall 

effect on community composition 

+Carbon 
-Carbon 

Untreated 



Peach Soil Microbial Community 

Axis 1 (34.2%)

Ax
is 

2 (
21

.8%
)

• MB decreased biomass and certain 
functional groups 
 

• Tree growth best in fumigated 
treatments 
 

• Long term benefits of larger microbial 
community? 
 
 

+Carbon 

-Carbon 

Untreated 
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Preplant & Post-plant Compost on Young Almond Trees 
 -2015 first leaf 

 
• Composted green waste @ 5.16 tons applied per acre (equivalent to 28 tons broadcast) 
• Composted dairy manure 
• Urea @ 0.2 lb / tree (equivalent to N in composted green waste; assuming 20% available) 
• Unamended 
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Amendments incorporated at planting time.  Additional ½ ton after planting. 
 - Two locations 
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Effect of Preplant Compost on 1st Year Tree Growth.  Stanislaus County. 

Kiernan Road ‘Nonpareil’ 
(Nemaguard) 

Ladd Road 
‘Independence’ 

(Viking) 
Trunk 

circumference 
(cm) 

Tree 
Height 
(feet) 

Trunk 
circumference 

(cm) 
Check 20.1 8.3 16.4 

Green waste 19.3 7.9 16.4 

Manure 19.3 8.3 15.5 

Urea 19.4 8.5 16.0 

n.s. n.s. n.s. 

• No measureable 
benefit in tree 
performance yet 
 



57 

Grower Compost (Green Waste) Demonstration Trial – West Modesto 

Planted January 2012 (4th leaf) 
• 75 tons applied to strips of 7.5 acres (10 applied tons / acre) preplant 
• Not incorporated into berm 
• 10 tons applied next to trees annually in fall 
• Compost is in addition to grower’s normal good fertility program 
• Drip irrigation with some water penetration issues 
• Applied to 15 rows in center of orchard, compared to sections east & west 
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Grower Compost Demonstration Trial – West Modesto 
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Grower Compost Demonstration Trial – West Modesto 
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Sampling 
Depth 

Saturation 
Percentage 

pH CEC 
(meq/100g) 

% Organic 
Matter 

Compost  0 - 4” 36 6.8 12.8 2.68 
4”-12” 25 6.9 7.0 0.97 
12”-18” 27 7.2 7.3 0.77 

No 
Compost 

0 - 4” 29 6.7 7.6 1.12 

4”-12” 29 6.2 7.9 0.87 
12”-18” 27 6.0 8.6 0.83 

Effect of Compost on Soil Chemistry 
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Sampling 
Depth 

Saturation 
Percentage 

pH CEC 
(meq/100g) 

% Organic 
Matter 

Compost  0 - 4” 36 6.8 12.8 2.68 
4”-12” 25 6.9 7.0 0.97 
12”-18” 27 7.2 7.3 0.77 

No 
Compost 

0 - 4” 29 6.7 7.6 1.12 

4”-12” 29 6.2 7.9 0.87 
12”-18” 27 6.0 8.6 0.83 

Effect of Compost on Soil Chemistry 



62 

Water Infiltration Test 
-Vivian Lopez, UCCE Merced 
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Surface infiltration was better in 
compost area 
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No Compost Rows 
-East of compost area 

Composted Rows No Compost Rows 
-West of compost area 

51.3 cm 52.8 cm 52.7 cm 

Trunk Circumference Comparison – Nonpareil on Nemaguard 
Grower compost demonstration trial – West Modesto 

No apparent size difference or leaf nutrient status after four years of 
compost applications 
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• $17 / ton delivered + ~ $6 / ton to spread (1 day to apply on 7.5 acres) 
• ~ $230 / acre annually 
• ~$920 / acre cumulatively over four years 

 

Cost of Compost Application 
Grower compost demonstration trial – West Modesto 
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Many Questions to Answer: 

• Is there a way to significantly increase OM in 
California orchards beyond the top inch or two?   
 

• Spreading compost seems very inefficient and 
expensive and probably increases the carbon 
footprint.  Can we accomplish the same thing with 
resident vegetation or planted cover?  Maybe 
preplant is best? 
 

• Does adding carbon / increasing microbial biomass 
make a meaningful difference to the trees (or the 
grower)? 
 

• Improving “soil health” with amendments may be a 
very long term (and expensive?) process 

 



The Effect of Shredded 
Prunings and Grinding 
Whole Trees on Soil Quality 
and Second Generation 
Tree Growth 
By Brent A. Holtz, Ph.D. 
UC Farm Advisor in San Joaquin County 
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• With urban encroachment we could no longer burn orchard prunings 
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69 
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Are these wood chips affecting soil nutrients and  
 the microbial community of almond soils? 
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Wood chipped vs Non-chipped 

Wood chipped almond orchard soils were sampled 
and compared to non-wood chipped orchards 
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Wood chipped vs Non-chipped Orchard 
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Wood Chipped Almond Orchards: 

• more wood rotting basidiomycetes 
• more bacterial and fungal feeding nematodes 
• increased soil nutrient levels 
• lower pH 
• more organic matter, higher soil carbon 
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Almond growers adapted to shredding 
their brush and shredders evolved to meet 
the demand….. 
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2003 wood chipping experiment, Larry Lowder

C NP M NP C NP M NP C NP M NP C NP M NP C
C NP M NP C NP M NP C NP M NP C NP M NP C
C NP M NP C NP M NP C NP M NP C NP M NP C
C NP M NP C NP M NP C NP M NP C NP M NP C
C NP M NP C NP M NP C NP M NP C NP M NP C

NP= Nonpareil
C= carmel
M= Monterey
brush and wood chips
no brush and no wood chips

The Nonpareil rows will be the center rows of the two treatments
In the no brush NP rows, brush will be thrown into the adjacent M and C rows.
In the brush and wood chips NP rows, brush will be added from the no brush rows

2003 Orchard Experiment 
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An average of 1,398 and 560 
kilograms per hectare of wet 
weight prunings were pruned in 
the orchard trial in 2003 and 
2004, considered a light pruning. 
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A Flory Shredder was used 
to shred the prunings in this 
trial from 2003-2014. 

11 year shredding study 
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Wood shreddings were 
examined at harvest 
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• the amount of wood debris was 
determined per 22 feet of wind-
row by hand sorting and weighing 
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After heavy pruning and 
shredding the woody debris 
should be lightly incorporated 
in order to avoid being picked 
up at harvest 

Northwest Tiller-till, level, and roll in one pass 
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Leaf Analysis 

Blue Pair = shredding was significantly less Yellow pair = shredding was significantly greater 

  Nitrogen % Phosphorus % Potassium % Magnesium % Manganese ppm Iron ppm Sodium ppm 

  Grind Burn Grind Burn Grind Burn Grind Burn Grind Burn Grind Burn Grind Burn 

2004 2.23 2.25 0.104 0.104 1.254 1.272 0.886 0.888 29.6 33.2 425.8 407.0 457.4 a 834.0 b 

2005 2.30 2.21 0.11 0.11 1.59 a 1.37 b 0.89 0.95 23.8 a 27.4 b 410 342 558.0 a 733.0 b 

2006 2.104 
  

2.104 0.10 0.10 1.52 a 1.15 b 0.88 a 0.99 b 33.0  34.6   586.6 610.8 622.6 a 901.2 b 

2007 1.74 1.74 0.11  0.11  1.34 a 1.19 b 0.87  0.93  33.0 a 43.2 b 376.4 a 455.2 b 1055 a 1468 b 

2008 2.09 2.01 0.11 0.11 1.25 1.14 1.15 1.17 33.0 33.8 690.2 a 720.4 b 1684 a 2254 b 

2009 2.11 2.08 0.10 0.09 1.06 0.97 0.99 1.02 25.3 a 30.6 b 351.6 a 436.6 b 2253.2 2545.6 

2010 2.36 a 2.46 b 0.11 0.12 1.26 1.26 1.09 0.99 25.32 a 38.25 b 248.84 a 278.20 b 455.5 a 1969 b 

2011 2.18 2.17 0.10 0.10 0.85 0.85 1.15 1.14 37.76 a 45.94 b 269.78 a 309.20 b 1511.2 1561.4 

2012 2.19 2.18 0.12 0.11 1.03 a 0.86 b 1.07 a 1.17 b 37.42 32.90 285.96 a 335.38 b 2205 a 2892 b 

2013 2.33  
  

2.35 0.11 0.12 1.28 1.35 0.97 0.99 31.98 a 38.00 b 174.48 184.16 1877.8 1756.8  

2014 2.21 2.22 0.11  0.11 1.56 1.55 0.93 1.03 b 29.44 a 36.09 b 235.92 235.99 2201.8 1781.0 

                              



82 

Soil Analysis 

Blue Pair = shredding was significantly less Yellow pair = shredding was significantly greater 

  2012 2013 2014 

  Grind Burn Grind Burn Grind Burn 

Ca (meq/L) 6.19 7.37 15.85 a 9.82 b 32.82 a 23.19 b 

Na (ppm) 1.57 2.07 2.46 a 1.65 b 8.98 a 4.70 a 

Mn (ppm) 39.58 a 32.72 b 12.98  13.40  38.72 44.20 

Fe (ppm) 84.14 a 55.52 b 19.02 a 17.32 b 298.74 a 251.20 b 

Mg (ppm) 2.85 a 4.11 b 7.76 a 4.43 b 62.71  79.23 

B (mg/L) 0.60  0.88  0.82 a 1.09 b 0.50 a 0.66 b 

NO3-N (ppm) 21.38 31.30 62.76 a 24.71 b 69.30 70.72  

NH4-N (ppm) 2.37 2.98 3.01 2.31 12.13 18.06 

pH 7.80 7.85 7.63 a 7.81 b 7.45 7.17 

EC (dS/m) 1.15 1.42 2.53 a 1.45 b 7.44 10.01  

CEC(meq/100g) 9.52 9.20 12.92 a 10.78 b 9.74 9.26 

OM % 2.12 a 1.66 b 2.57 a 1.89 b  2.52 a 2.14 b 

C (total) % 1.20 a 1.06 b 1.43 a 1.23 b 1.10 a 0.95 b 

C-Org-LOl 1.23 a 0.96 b 1.49 a 1.11 b 1.46 a 1.24 b 

Cu (ppm) 33.00 31.80 7.94  7.15 5.88 4.21 

K (mg/L) 346.80 a 323.60 b 360.40 a 297.58 b 178.46 a 81.12 b 
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• An experiment was established 
where 1/3 part wood chips was 
mixed with 2/3 parts soil 

• Mixed soil and wood chips were 
placed in 35 gallon containers 
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• Ten barrels received the wood 
chip and soil mixture while 
another 10 just received soil (1 
tree/barrel) 
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• Current season shoot 
growth was measured 

28.6

96.68

7.55 5.4
12.36

34.12
27.28

40.44

0

20

40

60

80

100

120

2000 2001 2002 2003

C
ur

re
nt

 s
ea

so
n 

sh
oo

t g
ro

w
th

 (c
m

)

Wood Chips Affect Shoot Growth

No Wood Chips
Wood Chips

a

b

a

b

a

b

a

b


Chart2

		2000		12.36

		2001		34.12

		2002		27.28

		2003		40.44



a

b

a

b

a

b

a

b

No Wood Chips

Wood Chips

Current season shoot growth (cm)

Wood Chips Affect Shoot Growth

28.6

96.68

7.55

5.4



water potential

		

										Mid day stem water potential

										Date

								chips		8/26/02		9/26/02		10/14/02

								C-1		12.5		13		7

								C-2		13		9.5		6.5

								C-3		11.5		9.5		8

								C-4		11.5		9		5.5

								C-5		11.5		10.5		6

								Average		12		10.3		6.6

								No-chips

								NC-1		17.5		16		9.5

								NC-2		16		18		9

								NC-3		20.5		16.5		8

								NC-4		17		16.5		10

								NC-5		17.5		14		11.5

								Average		17.7		16.2		9.6

						T-test		one-sided		0.0000568966		0.0001418935		0.0015820619

								two-sided		0.0001137931		0.000283787		0.0031641238
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Infiltration

		

				Water Penetration Experiments

				time in seconds  that it takes 5 gallons of water to be no longer visible after being added to the barrels

						Date

				chips		8/26/02		9/25/02		4/25/03		5/22/03		June		July		August		September

				C-1		101		180		97		74

				C-2		87		106		133		63

				C-3		76		97		103		56

				C-4		62		56		60		42

				C-5		64		81		76		50

				Average		78		104		93.8		57

				No-chips

				NC-1		1129		1081		947		618

				NC-2		579		402		563		296

				NC-3		364		357		482		314

				NC-4		454		468		473		376

				NC-5		421		403		442		352

				Average		589.4		542.2		581.4		391.2

		T-test		one-sided		0.0031869258		0.006418478		0.000428514		0.0002280114

				two-sided		0.0063738517		0.012836956		0.0008570279		0.0004560229





Infiltration
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Leaf Analysis
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Nematodes

		

																		WORK REQ #:				01S422		HOLTZ, BRENT

																		# OF SAMPLES:				10		CTY: MADERA

																		DATE RECEIVED:				03/22/01

																		DATE REPORTED:				05/30/01		Almond Soil

																		DANR CLIENT #:				HOLB1C		As Received

								2000 sampling

				Sample Type:  SOIL						Date Sampled:  3/19/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almon Brush

						Wood-chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #

						C-1		??6.2		?0.50		??2.5		??1.6		??1.1		??0.6		??0.8		??8.3		??29.7		??167		??5.7		?0.17		?4.98		0.084		??8.9		??1.2		??62.3		??0.3		??110		??3.3		??0.8		??0.1		??16		??6.6		?4.40		??5.4		NES		NES

						C-2		??6.2		?0.46		??2.7		??1.5		??0.7		??0.4		??0.5		??14.1		??46.2		??279		??9.3		?0.21		?10.18		0.115		??9.9		??1.2		??62.6		??0.3		??129		??3.8		??0.9		??0.1		??17		??9.4		?5.99		??0.5		NES		NES

						C-3		??6.6		?0.46		??2.7		??1.3		??0.7		??0.4		??0.5		??11.6		??34.0		??178		??7.0		?0.09		?2.21		0.097		??9.6		??0.5		??62.1		??0.3		??128		??3.6		??0.8		??0.1		??13		??8.8		?7.90		??0.6		??86		??10

						C-4		??6.7		?0.45		??3.0		??1.8		??0.8		??0.6		??0.4		??9.9		??23.5		??84		??6.2		?0.28		?10.75		0.093		??8.3		??0.3		??40.8		??0.2		??90		??4.0		??1.0		??0.1		??14		??9.7		?5.67		??1.4		??88		??8

						C-5		??6.8		?0.51		??3.2		??1.7		??1.1		??0.5		??0.4		??16.9		??37.9		??174		??13.6		?0.13		?4.78		0.148		??17.0		??0.2		??56.9		??0.3		??115		??5.6		??1.2		??0.1		??25		??10.3		?8.01		??5.3		??87		??10

						Average		??6.5		??0.5		??2.8		??1.6		??0.9		??0.5		??0.5		??12.2		??34.3		??176.4		??8.4		??0.2		??6.6		??0.1		??10.7		??0.7		??56.9		??0.3		??114.4		??4.1		??0.9		??0.1		??17.0		??9.0		??6.4		??2.6		??87.0		??9.3

						Std

						T-test

						sig

						No-chips

						NC-1		??7.3		?0.41		??1.9		??1.2		??1.0		??0.5		??0.7		??8.2		??63.3		??193		??7.1		?0.06		?0.49		0.046		??4.5		??4.2		??44.0		??0.1		??53		??2.0		??0.6		??0.1		??12		??5.3		?0.90		??0.3		??86		??11

						NC-2		??7.4		?0.26		??0.9		??0.6		??0.9		??0.5		??0.6		??3.1		??27.8		??128		??2.4		?0.04		?0.16		0.022		??2.9		??1.7		??40.4		??0.1		??44		??1.4		??0.5		<0.1		??10		??5.6		?0.53		??0.3		??88		??9

						NC-3		??7.1		?0.23		??0.8		??0.6		??0.9		??0.5		??0.6		??2.3		??24.2		??80		??2.1		?0.04		?0.35		0.019		??2.4		??1.2		??48.0		??0.1		??45		??1.3		??0.5		<0.1		??11		??6.3		?0.35		??0.2		??89		??8

						NC-4		??7.2		?0.29		??1.1		??0.8		??1.1		??0.5		??0.6		??3.6		??28.3		??117		??2.9		?0.07		?0.59		0.020		??2.7		??2.0		??51.4		??0.1		??46		??1.5		??0.5		<0.1		??11		??7.3		?0.43		??12.7		??90		??7

						NC-5		??7.2		?0.34		??1.5		??1.0		??1.1		??0.6		??0.4		??6.3		??29.9		??92		??4.6		?0.05		?0.42		0.027		??3.0		??2.1		??47.5		??0.1		??57		??1.9		??0.6		??0.1		??14		??5.2		?0.49		??2.5		??90		??7														2000		2000		2001		2001		2002		2002								2000		2000		2001		2001		2002		2002

																																																																												Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips								Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

						Average		??7.2		??0.3		??1.2		??0.8		??1.0		??0.5		??0.6		??4.7		??34.7		??122.0		??3.8		??0.1		??0.4		??0.0		??3.1		??2.2		??46.3		??0.1		??49.0		??1.6		??0.5		??0.1		??11.6		??5.9		??0.5		??3.2		??88.6		??8.4												pH		6.5 a		7.2 b		6.7 a		7.5 b		6.88 a		7.38 b						pH		6.5 a		7.2 b		6.7 a		7.5 b

						Std																																																																				EC		0.5 a		0.3 b		0.5 a		0.3 b		0.48 a		0.29 b						EC		0.5 a		0.3 b		0.5 a		0.3 b

						T-test		0.0006263539		0.0010414861		0.0001662599		0.0009224354		0.2731392226		0.693799838		0.5160766338		0.0041631751		0.9583286368		0.1764708014		0.0296853895		0.0058557313		0.0059251004		0.0001865996		0.0015722026		0.0234550643		0.0477699977		0.0000185312		0.0000247755		0.0004363306		0.0009531244		0		0.0415461755		0.0037433845		0.0000307969		0.8385313981		0.1901161492		0.4327496928												Ca		2.8 a		1.2 b		2.8 a		1.4 b		3.20 a		1.47 b						Ca		2.8 a		1.2 b		2.8 a		1.4 b

						sig		yes		yes		yes		yes								yes						yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes				yes		yes		yes																		Mg		1.6 a		0.8 b		1.6 a		1 b		1.97 a		0.98 b						Mg		1.6 a		0.8 b		1.6 a		1 b

				Chips had sig ?				less		more		more		more								more						more		more		more		more		more		less		more		more		more		more		more				more		more		more																		Na		0.90		1.00		1.5 a		1.1 b		0.93 a		0.62 b						Na		0.90		1.00		1.5 a		1.1 b

																																																																										Cl		0.50		0.50		0.60		0.60		1.15 a		0.48 b						Cl		0.50		0.50		0.60		0.60

																																																																										B ppm		0.50		0.60		0.8 a		0.5 b										B ppm		0.50		0.60		0.8 a		0.5 b

																																																																										Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b		6.80 a		3.58 b						Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b

																																																																										Mn ppm		34.30		34.70		8.7 a		25.4 b		7.98 a		3.37 b						Mn ppm		34.30		34.70		8.7 a		25.4 b

				2001 Sampling																																																																						Fe ppm		176.40		122.00		18.6 a		67.5 b		16.88 a		10.17 b						Fe ppm		176.40		122.00		18.6 a		67.5 b

				COPY TO:																						DATE RECEIVED:				11/15/01																				DATE RECEIVED:				11/15/01										COPY TO:										Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b										Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b

				COMMODITY:				Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil								COMMODITY:										N-TOT %		0.2 a		0.1 b		0.1 a		0 b		0.09 a		0.04 b						C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b

				DRY MATTER:				As Received																		DANR CLIENT #:				HOLB1C		As Received																		DANR CLIENT #:				HOLB1C		As Received								DRY MATTER:										C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b		1.09 a		0.40 b						NH4-Nppm		10.7 a		3.1 b		6.8 a		2.7 b

																						TURN AROUND TIME IN WORKING DAYS:								42																TURN AROUND TIME IN WORKING DAYS:								42																				TKN %		0.1 a		0 b		0.1 a		0 b										N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b

				Sample Type:  SOIL						Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush						Sample Type:  SOIL										NH4-N ppm		10.7 a		3.1 b		6.8 a		2.7 b		8.78 a		2.75 b						Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b

						Chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt												N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b		0.65		0.32						X-K ppm		114.4 a		49 b		94.2 a		55.8 b

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #										Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b										CEC meq/100g		9.0 a		5.9 b		3.90		3.40

				1		C-1		??7.3		?0.52		??2.6		??1.7		??1.8		??0.7		??0.8		??4.9		??7.3		??13.1		??4.0		?0.09		?1.04		0.071		??5.7		??0.1		??31.5		??0.2		??67		??2.4		??0.7		??0.1		??19		??4.0		?0.87		??0.5		??89		??7		2										X-K meq/100g		0.3 a		0.1 b		0.3 a		0.1 b		0.12		0.10						OM %		6.4 a		0.5 b		1.2 a		0.4 b

				1 dup				??7.3		?0.52		??2.6		??1.7		??1.8		??0.8		??0.7		??4.9		??7.2		??13.1		??4.0		?0.08		?1.21		0.072		??5.8		??0.1		??32.0		??0.2		??67		??2.3		??0.8		??0.1		??22		??4.0		?0.85		??0.5		??88		??8		2 dup										X-K ppm		114.4 a		49 b		94.2 a		55.8 b		54.17 a		36.50 b

				2		C-2		??6.7		?0.47		??2.4		??1.6		??1.4		??0.6		??0.7		??6.1		??8.6		??17.3		??3.5		?0.08		?1.05		0.067		??7.2		??0.2		??41.0		??0.2		??76		??2.8		??0.9		??0.1		??21		??4.8		?2.43		??1.2		??86		??9		2										X-Ca meq/100g		4.1 a		1.6 b		2.3 a		1.9 b		3.35 a		2.35 b

				3		C-3		??6.0		?0.55		??3.8		??1.5		??1.3		??0.5		??1.0		??6.0		??10.9		??30.0		??3.6		?0.06		?0.76		0.056		??7.1		??0.1		??70.1		??0.4		??151		??1.9		??0.4		??0.1		??14		??3.2		?0.90		??0.7		??89		??7		3										X-Mg meq/100g		0.9 a		0.5 b		0.70		0.70		1.10 a		0.88 b

				4		C-4		??6.3		?0.48		??2.5		??1.2		??1.3		??0.5		??0.6		??6.5		??9.6		??19.0		??4.7		?0.08		?1.22		0.067		??8.1		??0.1		??62.5		??0.3		??127		??2.1		??0.5		??0.1		??17		??3.6		?1.10		??0.4		??91		??5		4										Na meq/100g		0.10		0.10		0.10		0.10		0.10		0.10

				5		C-5		??6.6		?0.46		??2.7		??1.7		??1.2		??0.5		??0.7		??5.8		??8.5		??18.8		??4.5		?0.09		?0.91		0.061		??7.1		??0.1		??44.2		??0.2		??77		??2.4		??0.7		??0.1		??15		??4.0		?1.04		??0.5		??88		??8		5										Na ppm		17 a		11.6 b		18.00		15.80		12.50 a		7.83 b

																																																																										CEC meq/100g		9.0 a		5.9 b		3.90		3.40

				Average				??6.7		??0.5		??2.8		??1.6		??1.5		??0.6		??0.8		??5.7		??8.7		??18.6		??4.1		??0.1		??1.0		??0.1		??6.8		??0.1		??46.9		??0.3		??94.2		??2.3		??0.7		??0.1		??18.0		??3.9		??1.2		??0.6		??88.5		??7.3												OM %		6.4 a		0.5 b		1.2 a		0.4 b

				Std																																																																						CaCO3 %		2.60		3.20		0.60		0.80

				T-test																																																																						Sand %		87.00		88.60		88.50		89.00		88.80 a		91.33 b

				sig																																																																						Silt %		9.30		8.40		7.30		7.00		7.20 a		4.67 b

						No-chips

				6		NC-2		??7.5		?0.37		??1.5		??1.1		??1.2		??0.5		??0.5		??3.2		??25.5		??79.1		??2.5		?0.04		?0.41		0.035		??2.7		??0.4		??21.3		??0.1		??54		??1.8		??0.6		??0.1		??14		??3.4		?0.40		??0.7		??90		??6		6

				7		NC-3		??7.6		?0.34		??1.5		??1.0		??1.0		??0.4		??0.5		??2.2		??26.2		??77.2		??2.0		?0.04		?0.41		0.029		??2.9		??0.4		??23.5		??0.2		??62		??2.0		??0.7		??0.1		??15		??3.6		?0.38		??0.5		??89		??7		7

				8		NC-4		??7.4		?0.28		??1.1		??0.7		??1.0		??0.5		??0.5		??2.4		??27.8		??78.7		??2.1		?0.04		?0.38		0.029		??2.4		??0.3		??21.4		??0.1		??56		??1.9		??0.7		??0.1		??15		??3.4		?0.35		??0.8		??89		??7		8

				9		NC-5		??7.4		?0.37		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.9		??51.6		??2.8		?0.04		?0.35		0.026		??2.7		??1.1		??27.4		??0.1		??54		??1.9		??0.7		??0.1		??18		??3.2		?0.41		??1.1		??88		??8		9

				9 dup				??7.4		?0.38		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.8		??50.8		??2.8		?0.04		?0.31		0.027		??2.8		??1.0		??27.4		??0.1		??53		??1.9		??0.7		??0.1		??17		??3.2		?0.44		??1.0		??89		??7		10 dup

				Average				??7.5		??0.3		??1.4		??1.0		??1.1		??0.6		??0.5		??3.2		??25.4		??67.5		??2.4		??0.0		??0.4		??0.0		??2.7		??0.6		??24.2		??0.1		??55.8		??1.9		??0.7		??0.1		??15.8		??3.4		??0.4		??0.8		??89.0		??7.0

				Std

				T-test		variance 2		0.0113896692		0.0000953128		0.0003708977		0.000323026		0.0239544451		0.6234643666		0.0030248965		0.0004871264		0.0000000222		0.0000417855		0.0001781334		0.0000202321		0.0000204205		0.0000009163		0.0000042605		0.0078298522		0.0128653779		0.0126008783		0.0422774064		0.016114841		0.8801450768		0.0738115128		0.2022704009		0.0470065106		0.0174978632		0.2848188604		0.5448550991		0.6354808332

						variance 3		0.0157807483		0.0001785569		0.0007896782		0.0002717558		0.0230248234		0.6263088679		0.0067484382		0.0012065866		0.0000001185		0.0008820427		0.0001507755		0.0002911423		0.0001564678		0.0000014884		0.0000681688		0.0360097615		0.0170016317		0.0113878564		0.0466254146		0.0195168173		0.8711720682		0.0755868184		0.1842360363		0.0457431052		0.0235424947		0.2754575128		0.5217145159		0.6177008535

						sig		yes		yes		yes		yes		yes				yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes								yes		yes

				Chips had sig ?				less		more		more		more		more				more		more		less		less		more		more		more		more		more		less		more		more		more		more								more		more

				Soil Sampling 2002

				Sample Type:  SOIL						Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush																								Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush																								Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush

								pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)				Zn (DTPA)		Mn (DTPA)		Fe (DTPA)				N (Total)		C (Total)				NH4-N		NO3-N				X-K		X-K		X-Ca		X-Mg		X-Na		X-Na								Sand		Silt		Clay				Cu (DTPA)		Zn (Total)		Cu (Total)		Mn (Total)		Fe (Total)		5 ATM		SP		HCO3 (SP)		CO3 (SP)

				SAMPLE #		DESC		[ SOP 205 ]		[ SOP 215 ]
mmhos/cm		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 227 ]
meq/L				[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm				[ SOP 320 ]
%		[ SOP 320 ]
%				[ SOP 310 ]
ppm		[ SOP 310 ]
ppm				[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm								[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%				[ SOP 380 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 460 ]
%		[ SOP 200 ]
%		[ SOP 220 ]
meq/L		[ SOP 220 ]
meq/L

				1		C-1		??7.2		?0.42		??2.2		??1.5		??0.8		??0.9				??5.2		??7.6		??14.9				?0.08		?0.77				??6.0		??0.1				??0.1		??43		??2.9		??1.0		<0.1		??10								??90		??6		??4				??4.3		??34		??17.2		??137		??5570		??4.1		??26		??2.0		<0.1

				1 dup				??7.2		?0.41		??2.1		??1.4		??0.8		??0.9				??4.9		??7.1		??16.0				?0.08		?0.75				??6.0		??0.1				??0.1		??48		??3.2		??1.1		<0.1		??11								NES		NES		??4				??4.3		??31		??16.4		??133		??4520		NES				??1.9		<0.1

				2		C-2		??6.3		?0.80		??7.5		??4.2		??1.5		??2.2				NES		NES		NES				?0.12		?1.66				??18.3		??2.5				??0.2		??84		??4.3		??1.3		??0.1		??21								??87		??9		??4				NES		??39		??20.1		??174		??5530		??6.3		??31		??4.0		<0.1

				3		C-3		??6.9		?0.42		??2.5		??1.5		??0.9		??0.9				??7.6		??7.7		??18.2				?0.12		?1.69				??9.5		??1.0				??0.1		??50		??3.1		??1.0		<0.1		??10								??89		??7		??4				??4.4		??33		??17.1		??147		??4700		??4.2		??28		??2.1		<0.1

				4		C-4		??7.0		?0.39		??2.2		??1.4		??0.7		??0.9				??8.2		??7.4		??15.6				?0.08		?0.89				??5.8		??0.1				??0.1		??52		??3.5		??1.1		<0.1		??11								??90		??6		??4				??5.5		??39		??21.0		??140		??5250		??3.9		??27		??1.8		<0.1

				5		C-5		??6.7		?0.44		??2.7		??1.8		??0.9		??1.1				??8.1		??10.1		??19.7				?0.04		?0.77				??7.1		??0.1				??0.1		??48		??3.1		??1.1		??0.1		??12								??88		??8		??4				??6.4		??47		??23.7		??177		??6840		??4.7		??29		??2.3		<0.1

				Average				6.88		0.48		3.20		1.97		0.93		1.15				6.80		7.98		16.88				0.09		1.09				8.78		0.65				0.12		54.17		3.35		1.10		0.10		12.50								88.80		7.20		4.00				4.98		37.17		19.25		151.33		5401.67		4.64		28.20		2.35		<0.1

				Std

				6		NC-1		??7.3		?0.27		??1.3		??0.9		??0.6		??0.3				??4.2		??3.7		??14.9				?0.04		?0.33				??3.5		??0.6				??0.1		??31		??2.1		??0.8		<0.1		??7								??91		??5		??4				??3.9		??35		??16.2		??136		??4830		??1.6		??21		??1.7		<0.1

				7		NC-2		??7.4		?0.24		??1.2		??0.8		??0.6		??0.4				??2.8		??2.8		??7.7				?0.04		?0.29				??2.0		??0.2				??0.1		??37		??2.4		??0.9		<0.1		??8								??90		??6		??4				??2.1		??31		??11.6		??162		??5720		??2.2		??21		??1.5		<0.1

				8		NC-3		??7.4		?0.30		??1.6		??1.1		??0.6		??0.5				??2.4		??2.9		??7.4				?0.04		?0.39				??2.6		??0.3				??0.1		??39		??2.3		??0.9		<0.1		??8								??92		??4		??4				??1.4		??30		??10.1		??173		??5560		??2.3		??21		??1.6		<0.1

				9		NC-4		??7.4		?0.32		??1.6		??1.1		??0.7		??0.7				??2.6		??2.7		??8.4				?0.04		?0.33				??3.1		??0.3				??0.1		??40		??2.5		??0.9		<0.1		??10								??91		??5		??4				??1.7		??34		??12.4		??173		??5560		??2.2		??21		??1.9		<0.1

				10		NC-5		??7.4		?0.30		??1.6		??1.0		??0.6		??0.5				??4.8		??4.1		??10.9				?0.04		?0.58				??2.6		??0.3				??0.1		??36		??2.4		??0.9		<0.1		??7								??92		??4		??4				??3.6		??46		??20.6		??178		??5840		??2.2		??21		??1.6		<0.1

				10 dup				??7.4		?0.30		??1.5		??1.0		??0.6		??0.5				??4.7		??4.0		??11.7				?0.04		?0.50				??2.7		??0.2				??0.1		??36		??2.4		??0.9		<0.1		??7								??92		??4		??4				??3.7		??47		??20.7		??184		??5850		NES				??1.7		<0.1

				Average				7.38		0.29		1.47		0.98		0.62		0.48				3.58		3.37		10.17				0.04		0.40				2.75		0.32				0.10		36.50		2.35		0.88				7.83								91.33		4.67		4.00				2.73		37.17		15.27		167.67		5560.00		2.10		21.00		1.67

				Std

				T-test

				onesided				0.0026544026		0.0075069744		0.0368568468		0.0275960238		0.0117255763		0.0062378084				0.0017620355		0.0000095214		0.0009111267				0.0017535468		0.0025830443				0.0064294251		0.2135244725				0.1704465662		0.0088006401		0.0004340809		0.0005375211		0		0.0131499852								0.0016958351		0.0016958351		0				0.0031171601		0.5		0.0514394789		0.0759656284		0.3392573642		0.0002546088		0.0000157484		0.0368031482		0

				twosided				0.0053088052		0.0150139488		0.0737136936		0.0551920477		0.0234511527		0.0124756169				0.0035240709		0.0000190427		0.0018222534				0.0035070936		0.0051660887				0.0128588501		0.4270489451				0.3408931323		0.0176012801		0.0008681617		0.0010750422		0		0.0262999704								0.0033916702		0.0033916702		0				0.0062343202		1		0.1028789578		0.1519312569		0.6785147284		0.0005092177		0.0000314968		0.0736062964		0

				Significance				yes		yes		yes		yes		yes		yes				yes		yes		yes				yes		yes				yes		no				no		yes		yes		yes				yes								yes		yes		no				yes		no		yes		no		no		yes		yes		yes		no

				chips had sig?				less		moe		more		more		more		more				more		more		more				more		more				more								more		more		more				more								less		more						more				more						more		more		more
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%

[ SOP 470 ]
%
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Mushrooms

				Leaf Analysis 2000

				The Effect of Woodchips on Nematodes, Rhizosphere fungi, nutrients, and tree health.

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu						2000		2000		2001		2001		2002		2002

				chip -1		1.77		0.26		2.67		0.02		1.71		0.57		36		143		56		182		14						Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

				chip -2		1.54		0.41		2.66		0.03		1.64		0.5		43		151		48		200		9				% N		1.55 a		2.21 b		1.38		1.58		1.92		1.6

				chip -3		1.33		0.31		2.76		0.01		1.46		0.44		44		195		49		206		12				% P		0.33 a		0.18 b		0.96 a		0.31 b		0.66 a		0.43 b

		average				1.5466666667		0.3266666667		2.6966666667		0.02		1.6033333333		0.5033333333		41		163		51		196		11.6666666667				% K		2.69		2.67		2.47 a		2.01 b		1.92 a		1.62 b

		std																												% Na		0.02		0.02		0.02		0.01		0.02		0.02

				no-chips																										% CA		1.63		1.62		2.69		2.48		3.04 a		2.76 b

				nonchip-1		2.28		0.18		2.93		0.01		1.59		0.39		89		206		53		185		9				% Mg		0.5		0.39		0.78		0.86		0.7		0.74

				nonchip-2		2.05		0.18		2.45		0.03		1.66		0.42		80		253		50		146		9				Zn ppm		41 a		88 b		53 a		63.23 b		10.0 a		6.5 b

				nonchip-3		2.3		0.19		2.65		0.03		1.63		0.38		95		278		49		218		10				Mn ppm		163 a		245.66 b		93.75		90.75		18.4 a		48.4 b

		average				2.21		0.1833333333		2.6766666667		0.0233333333		1.6266666667		0.3966666667		88		245.6666666667		50.6666666667		183		9.3333333333				B ppm		51		50.66		47.5		43.5		45.6 a		37 b

		std																												Fe ppm		196		183		323.5		292.5		54		4.4

		T-test				0.0494992176		0.0855202684		0.9015466948		0.7418011103		0.8066711382		0.1027645535		0.011274652		0.0180508545		0.8398718462		0.5935514903		0.2495212256				Cu ppm		11.66		9.33		16.75		17		57.4		4

						Sig		Sig		Non-sig		Non-sig		Non-sig		Non-sig		Sig		Sig		Non-sig		Non-sig		Non-sig

		Chips have sig				less		more										less		less

				2001 Leaf Analysis														Zn ppm		Mn ppm		B ppm		Fe ppm		Cu ppm

						% N		% P		% K		% Na		% Ca		% Mg		Zn mg/kg		Mn mg/kg		B mg/kg		Fe mg/kg		Cu mg/kg

		chipped		C1		1.52		1.05		2.45		0.03		2.81		0.87		49		95		45		318		17

		chipped		C2		1.49		0.92		2.42		0.01		3.13		0.85		51		90		42		320		17

		chipped		C3		1.05		0.74		2.41		0.01		1.81		0.58		51		60		58		222		12

		chipped		C4		1.49		1.16		2.61		0.04		3.01		0.83		61		130		45		434		21

				Average		1.3875		0.9675		2.4725		0.0225		2.69		0.7825		53		93.75		47.5		323.5		16.75

				std

		No-chips		NC1		1.71		0.32		1.73		0.01		2.32		0.93		63		121		43		282		16

		No-chips		NC2		1.45		0.35		2.18		0.02		2.39		0.89		62		90		43		325		16

		No-chips		NC3		1.64		0.36		1.85		0.01		2.58		0.84		65		76		41		268		16

		No-chips		NC4		1.53		0.23		2.28		0.03		2.63		0.79		63		76		47		295		20

				Average		1.5825		0.315		2.01		0.0175		2.48		0.8625		63.25		90.75		43.5		292.5		17

				std

				T-test		0.1290081173		0.0056810533		0.0120208264		0.247512673		0.2877315439		0.1492513765		0.0182537685		0.4385198124		0.2159025125		0.2459240283		0.4271351646

				Significant		Non-Sig		Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Non-Sig

		Chips have sig						more		more								less

				2002 Leaf Analysis

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu

		chipped		C1		1.7		0.8		2		0.02		2.9		0.7		10		12		44		50		4

		chipped		C2		1.8		0.65		2.1		0.02		2.9		0.7		6		22		44		58		4

		chipped		C3		2.2		0.68		2		0.02		3.1		0.7		10		16		48		54		6

		chipped		C4		1.9		0.57		1.7		0.02		3.1		0.7		10		20		46		52		4

		chipped		C5		2		0.6		1.8		0.02		3.2		0.7		14		22		46		56		4

				Average		1.92		0.66		1.92		0.02		3.04		0.7		10		18.4		45.6		54		4.4

				std

		No-chips		NC1		1.6		0.43		1.6		0.02		2.7		0.7		6.5		48		37		57		4

		No-chips		NC2		1.7		0.33		1.5		0.02		2.6		0.7		6		48		34		52		4

		No-chips		NC3		1.4		0.52		1.7		0.02		2.7		0.8		6		40		36		56		4

		No-chips		NC4		1.7		0.5		1.4		0.02		3		0.8		8		54		40		68		4

		No-chips		NC5		1.6		0.37		1.9		0.02		2.8		0.7		6		52		38		54		4

				Average		1.6		0.43		1.62		0.02		2.76		0.74		6.5		48.4		37		57.4		4

				std

		2-sided		T-test		0.0722993895		0.0130157436		0.0581146979		0		0.0086357926		0.1778078084		0.0572352311		0.0001928089		0.0013334438		0.4232602421		0.3739009663

				1-sided		0.0361496948		0.0065078718		0.029057349		0		0.0043178963		0.0889039042		0.0286176156		0.0000964044		0.0006667219		0.211630121		0.1869504832

						almost sig		sig		sig				sig		not		sig		sig		sig		not		not

				chips have		more		more		more				more				more		less		more
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				2001 Spring-Nematodes Samples, should have been fall 2000

				Sampled

				Nematode Samples from Wood chipping Experiment

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		46		19		0		129		0		0		1240		82		18		1016		224		1240

				C-2		25		0		0		104		0		0		680		89		11		605		75		680

				C-3		4		33		0		136		0		0		864		81		19		700		164		864

				C-4		0		32		0		156		0		0		1992		65		35		1295		697		1992

				C-5		2		120		0		272		0		0		1760		75		25		1320		440		1760

				Average		15.4		40.8		0		159.4		0		0		1307.2		78.4		21.6		987.2		320		1307.2

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		7		0		22		19		2		0		920		92		8		846		74		920

				NC-2		32		0		4		17		0		0		800		81		19		648		152		800

				NC-3		72		0		2		9		0		6		244		93		7		227		17		244

				NC-4		137		0		5		33		0		3		1112		91		9		1012		100		1112

				NC-5		17		0		0		20		0		0		376		87		13		327		49		376

				Average		53		0		6.6		19.6		0.4		1.8		690.4		88.8		11.2		612		78.4		690.4

				T-test		0.088096368		0.0419633822		0.0664159418		0.0007491449		0.1732967535		0.086001646		0.0371998582		0.026467264		0.026467264		0.0557642581		0.0336026366		0.0371998582

						close		sig		close		sig		not-sig		close		sig		sig		sig		sig		sig		sig

				2001 Fall Samples, November 1st

				Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		600		0		0		1109		71		29		787.39		321.61		1109

				C-2		188		0		0		1120		89		11		996.8		123.2		1120

				C-3		143		9		0		2144		85		15		1822.4		321.6		2144

				C-4		215		2		0		2256		93		7		2098.08		157.92		2256

				C-5		344		0		0		1888		61		39		1151.68		736.32		1888

				Average		298		2.2		0		1703.4		79.8		20.2		1371.27		332.13		1703.4

				Non-Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		452		1		128		40		90		10		36		4		40

				NC-2		181		0		225		104		99		1		102.96		1.04		104

				NC-3		904		0		119		544		95		5		516.8		27.2		544

				NC-4		32		144		83		296		80		20		236.8		59.2		296

				NC-5		392		36		139		246		91		9		223.86		22.14		246

				Average		392.2		36.2		138.8		246		91		9		223.284		22.716		246

				T-test		0.2970397181		0.1286604958		0.0001799988		0.0002717814		0.0685246815		0.0685246815		0.0012332043		0.0111445001		0.0002717814

						not-sig		not-sig		sig		sig		close		close		sig		sig		sig

				2002 Fall, sampled on 10-8-2002

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				C-1		788		0		0		28		10		0		640		96		4		614.4		25.6

				C-2		53		0		0		10		16		0		1144		86		14		983.84		160.16

				C-3		896		0		0		11		0		122		1712		83		17		1420.96		291.04

				C-4		688		0		0		42		35		0		1280		87		13		1113.6		166.4

				C-5		300		0		0		146		214		0		256		89		11		227.84		28.16

				Average		545		0		0		47.4		55		24.4		1006.4		88.2		11.8		872.128		134.272

				2002 Fall, sampled on 10-8-2002

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				NC-1		279		0		0		13		0		656		392		94		6		368.48		23.52

				NC-2		476		0		0		56		252		199		280		80		20		224		56

				NC-3		277		0		0		30		21		200		147		90		10		132.3		14.7

				NC-4		672		0		0		19		24		137		592		99		1		586.08		5.92

				NC-5		294		0		0		75		0		83		776		85		15		659.6		116.4

				Average		399.6		0		0		38.6		59.4		255		437.4		89.6		10.4		394.092		43.308

				T-test		0.2174064419		0		0		0.3803493331		0.4729748172		0.0301055888		0.0371743773		0.3668901842		0.3668901842		0.0357002396		0.0640581428
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				Mushroom counts per barrel

				Chipped		1/4/02

				C-1		0

				C-2		10

				C-3		13

				C-4		1

				C-5		5

				Average		5.8

				No-chips

				NC-1		0

				NC-2		0

				NC-3		0

				NC-4		0

				NC-5		0

				Average		0

				T-test		0.0501978507

						sig
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																						2000																2001																2002																2003

						2 months		Shoot Length, 5 largest shoots per tree, 4-14-00, cm														3 months		Shoot Length, 5 largest shoots per tree, 5-29-00, cm														12 months		Shoot Length, 5 largest shoots per tree, 2-20-2001, cm														15 months		Shoot Length, 5 largest shoots per tree, 5-20-2002, cm														38 months		Shoot Length, 5 largest shoots per tree, 4-28-2003, cm

						4/14/00																5/29/00																2/20/01																5/20/02																5/20/02

						No Wood Chips		NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5

						1		17		8		11		9.5		17						1		32		28		33		29		34						1		137		107		110		145		100						1		Lost		19		8		7		10						1		Lost		5		6		3		8

						2		14		9		12		7		12						2		32		27		29		26		36						2		98		107		111		91		94						2		Lost		11		5		7		8						2		Lost		6		5		3		12

						3		10.5		6		12		9		17						3		32		25		27		23		27						3		112		95		85		101		84						3		Lost		13		5		7		11						3		Lost		7		2		5		9

						4		10		6		9		7		15						4		33		28		22		22		34						4		83		110		62		76		86						4		Lost		7		0		5		10						4		Lost		6		1		3		7

						5		7		6		9		8		14						5		32		29		24		23		28						5		82		91		75		91		84						5		Lost		11		0		0		7						5		Lost		5		1		5		9

						Average		11.7		7		10.6		8.1		15						Average		32.2		27.4		27		24.6		31.8						Average		102.4		102		88.6		100.8		89.6						Average		0		12.2		3.6		5.2		9.2						Average		0		5.8		3		3.8		9

						total Aver		10.48														total Aver		28.6														total Aver		96.68														total Aver		7.55														total Aver		5.4

						std		3.5281014725														std		4.0722639076														std		18.4632969248														std		5.119244736														std		3.3381631676

						Wood Chips		C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5

						1		1		5		9.5		7		2						1		12		16.5		10		18		15						1		37		42		39		50		40						1		26		32		35		28		29						1		43		42		39		42		40

						2		1		4		7.5		6.5		2						2		6		13		13		15		15						2		32		25		39		36		39						2		20		35		33		23		38						2		41		53		34		44		31

						3		1		5		8		7		2						3		6		9.5		15		20		14						3		46		36		33		42		37						3		23		26		29		27		37						3		53		48		44		47		44

						4		1		4		7.5		4		2						4		10.5		13.5		13		17		8						4		33		41		27		39		26						4		19		22		28		29		28						4		35		35		41		32		35

						5		1		4		7		3		2						5		5.5		8.5		12		13		10						5		22		15		24		32		21						5		23		19		31		19		23						5		36		41		45		29		37

						Average		1		4.4		7.9		5.5		2						Average		8		12.2		12.6		16.6		12.4						Average		34		31.8		32.4		39.8		32.6						Average		22.2		26.8		31.2		25.2		31						Average		41.6		43.8		40.6		38.8		37.4

						total Aver		4.16														total Aver		12.36														total Aver		34.12														total Aver		27.28														total Aver		40.44

						std		2.6720778432														std		3.8038357833														std		8.4573439487														std		5.6680390495														std		6.2655140784

						T-test between NC vs C						0.0000022308										T-test between NC vs C						0										T-test between NC vs C						8.08911619974719E-17										T-test between NC vs C						0										T-test between NC vs C						0

						Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments
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• At every irrigation, 
soil amended with 
wood chips had 
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water potential

		

										Mid day stem water potential

										Date

								chips		8/26/02		9/26/02		10/14/02

								C-1		12.5		13		7

								C-2		13		9.5		6.5

								C-3		11.5		9.5		8

								C-4		11.5		9		5.5

								C-5		11.5		10.5		6

								Average		12		10.3		6.6

								No-chips

								NC-1		17.5		16		9.5

								NC-2		16		18		9

								NC-3		20.5		16.5		8

								NC-4		17		16.5		10

								NC-5		17.5		14		11.5

								Average		17.7		16.2		9.6

						T-test		one-sided		0.0000568966		0.0001418935		0.0015820619

								two-sided		0.0001137931		0.000283787		0.0031641238
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Infiltration

		

				Water Penetration Experiments

				time in seconds  that it takes 5 gallons of water to be no longer visible after being added to the barrels

						Date

				chips		8/26/02		9/25/02		4/25/03		5/22/03		June		July		August		September

				C-1		101		180		97		74

				C-2		87		106		133		63

				C-3		76		97		103		56

				C-4		62		56		60		42

				C-5		64		81		76		50

				Average		78		104		93.8		57

				No-chips

				NC-1		1129		1081		947		618

				NC-2		579		402		563		296

				NC-3		364		357		482		314

				NC-4		454		468		473		376

				NC-5		421		403		442		352

				Average		589.4		542.2		581.4		391.2

		T-test		one-sided		0.0031869258		0.006418478		0.000428514		0.0002280114

				two-sided		0.0063738517		0.012836956		0.0008570279		0.0004560229





Infiltration

		



8/26/2002

9/25/2002

Seconds

Water Infiltration Rate



soil analysis

		



a

b

a

b

chips

No-chips

Seconds

Water Infiltration Rate



Leaf Analysis

		



a

a

a

a

b

b

b

b

chips

No-chips

Time for 18.9 liters to infiltrate (s)

Water Infiltration Rate



Nematodes

		

																		WORK REQ #:				01S422		HOLTZ, BRENT

																		# OF SAMPLES:				10		CTY: MADERA

																		DATE RECEIVED:				03/22/01

																		DATE REPORTED:				05/30/01		Almond Soil

																		DANR CLIENT #:				HOLB1C		As Received

								2000 sampling

				Sample Type:  SOIL						Date Sampled:  3/19/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almon Brush

						Wood-chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #

						C-1		??6.2		?0.50		??2.5		??1.6		??1.1		??0.6		??0.8		??8.3		??29.7		??167		??5.7		?0.17		?4.98		0.084		??8.9		??1.2		??62.3		??0.3		??110		??3.3		??0.8		??0.1		??16		??6.6		?4.40		??5.4		NES		NES

						C-2		??6.2		?0.46		??2.7		??1.5		??0.7		??0.4		??0.5		??14.1		??46.2		??279		??9.3		?0.21		?10.18		0.115		??9.9		??1.2		??62.6		??0.3		??129		??3.8		??0.9		??0.1		??17		??9.4		?5.99		??0.5		NES		NES

						C-3		??6.6		?0.46		??2.7		??1.3		??0.7		??0.4		??0.5		??11.6		??34.0		??178		??7.0		?0.09		?2.21		0.097		??9.6		??0.5		??62.1		??0.3		??128		??3.6		??0.8		??0.1		??13		??8.8		?7.90		??0.6		??86		??10

						C-4		??6.7		?0.45		??3.0		??1.8		??0.8		??0.6		??0.4		??9.9		??23.5		??84		??6.2		?0.28		?10.75		0.093		??8.3		??0.3		??40.8		??0.2		??90		??4.0		??1.0		??0.1		??14		??9.7		?5.67		??1.4		??88		??8

						C-5		??6.8		?0.51		??3.2		??1.7		??1.1		??0.5		??0.4		??16.9		??37.9		??174		??13.6		?0.13		?4.78		0.148		??17.0		??0.2		??56.9		??0.3		??115		??5.6		??1.2		??0.1		??25		??10.3		?8.01		??5.3		??87		??10

						Average		??6.5		??0.5		??2.8		??1.6		??0.9		??0.5		??0.5		??12.2		??34.3		??176.4		??8.4		??0.2		??6.6		??0.1		??10.7		??0.7		??56.9		??0.3		??114.4		??4.1		??0.9		??0.1		??17.0		??9.0		??6.4		??2.6		??87.0		??9.3

						Std

						T-test

						sig

						No-chips

						NC-1		??7.3		?0.41		??1.9		??1.2		??1.0		??0.5		??0.7		??8.2		??63.3		??193		??7.1		?0.06		?0.49		0.046		??4.5		??4.2		??44.0		??0.1		??53		??2.0		??0.6		??0.1		??12		??5.3		?0.90		??0.3		??86		??11

						NC-2		??7.4		?0.26		??0.9		??0.6		??0.9		??0.5		??0.6		??3.1		??27.8		??128		??2.4		?0.04		?0.16		0.022		??2.9		??1.7		??40.4		??0.1		??44		??1.4		??0.5		<0.1		??10		??5.6		?0.53		??0.3		??88		??9

						NC-3		??7.1		?0.23		??0.8		??0.6		??0.9		??0.5		??0.6		??2.3		??24.2		??80		??2.1		?0.04		?0.35		0.019		??2.4		??1.2		??48.0		??0.1		??45		??1.3		??0.5		<0.1		??11		??6.3		?0.35		??0.2		??89		??8

						NC-4		??7.2		?0.29		??1.1		??0.8		??1.1		??0.5		??0.6		??3.6		??28.3		??117		??2.9		?0.07		?0.59		0.020		??2.7		??2.0		??51.4		??0.1		??46		??1.5		??0.5		<0.1		??11		??7.3		?0.43		??12.7		??90		??7

						NC-5		??7.2		?0.34		??1.5		??1.0		??1.1		??0.6		??0.4		??6.3		??29.9		??92		??4.6		?0.05		?0.42		0.027		??3.0		??2.1		??47.5		??0.1		??57		??1.9		??0.6		??0.1		??14		??5.2		?0.49		??2.5		??90		??7														2000		2000		2001		2001		2002		2002								2000		2000		2001		2001		2002		2002

																																																																												Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips								Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

						Average		??7.2		??0.3		??1.2		??0.8		??1.0		??0.5		??0.6		??4.7		??34.7		??122.0		??3.8		??0.1		??0.4		??0.0		??3.1		??2.2		??46.3		??0.1		??49.0		??1.6		??0.5		??0.1		??11.6		??5.9		??0.5		??3.2		??88.6		??8.4												pH		6.5 a		7.2 b		6.7 a		7.5 b		6.88 a		7.38 b						pH		6.5 a		7.2 b		6.7 a		7.5 b		6.88 a		7.38 b

						Std																																																																				EC		0.5 a		0.3 b		0.5 a		0.3 b		0.48 a		0.29 b						EC		0.5 a		0.3 b		0.5 a		0.3 b		0.48 a		0.29 b

						T-test		0.0006263539		0.0010414861		0.0001662599		0.0009224354		0.2731392226		0.693799838		0.5160766338		0.0041631751		0.9583286368		0.1764708014		0.0296853895		0.0058557313		0.0059251004		0.0001865996		0.0015722026		0.0234550643		0.0477699977		0.0000185312		0.0000247755		0.0004363306		0.0009531244		0		0.0415461755		0.0037433845		0.0000307969		0.8385313981		0.1901161492		0.4327496928												Ca		2.8 a		1.2 b		2.8 a		1.4 b		3.20 a		1.47 b						Ca		2.8 a		1.2 b		2.8 a		1.4 b		3.20 a		1.47 b

						sig		yes		yes		yes		yes								yes						yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes				yes		yes		yes																		Mg		1.6 a		0.8 b		1.6 a		1 b		1.97 a		0.98 b						Mg		1.6 a		0.8 b		1.6 a		1 b		1.97 a		0.98 b

				Chips had sig ?				less		more		more		more								more						more		more		more		more		more		less		more		more		more		more		more				more		more		more																		Na		0.90		1.00		1.5 a		1.1 b		0.93 a		0.62 b						Na		0.90		1.00		1.5 a		1.1 b		0.93 a		0.62 b

																																																																										Cl		0.50		0.50		0.60		0.60		1.15 a		0.48 b						Cl		0.50		0.50		0.60		0.60		1.15 a		0.48 b

																																																																										B ppm		0.50		0.60		0.8 a		0.5 b										B ppm		0.50		0.60		0.8 a		0.5 b		?		?

																																																																										Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b		6.80 a		3.58 b						Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b		6.80 a		3.58 b

																																																																										Mn ppm		34.30		34.70		8.7 a		25.4 b		7.98 a		3.37 b						Mn ppm		34.30		34.70		8.7 a		25.4 b		7.98 a		3.37 b

				2001 Sampling																																																																						Fe ppm		176.40		122.00		18.6 a		67.5 b		16.88 a		10.17 b						Fe ppm		176.40		122.00		18.6 a		67.5 b		16.88 a		10.17 b

				COPY TO:																						DATE RECEIVED:				11/15/01																				DATE RECEIVED:				11/15/01										COPY TO:										Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b										Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b		?		?

				COMMODITY:				Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil								COMMODITY:										N-TOT %		0.2 a		0.1 b		0.1 a		0 b		0.09 a		0.04 b						C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b		1.09 a		0.40 b

				DRY MATTER:				As Received																		DANR CLIENT #:				HOLB1C		As Received																		DANR CLIENT #:				HOLB1C		As Received								DRY MATTER:										C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b		1.09 a		0.40 b						NH4-Nppm		10.7 a		3.1 b		6.8 a		2.7 b		8.78 a		2.75 b

																						TURN AROUND TIME IN WORKING DAYS:								42																TURN AROUND TIME IN WORKING DAYS:								42																				TKN %		0.1 a		0 b		0.1 a		0 b										N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b		0.65		0.32

				Sample Type:  SOIL						Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush						Sample Type:  SOIL										NH4-N ppm		10.7 a		3.1 b		6.8 a		2.7 b		8.78 a		2.75 b						Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b		?		?

						Chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt												N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b		0.65		0.32						X-K ppm		114.4 a		49 b		94.2 a		55.8 b		54.17 a		36.50 b

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #										Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b										CEC meq/100g		9.0 a		5.9 b		3.90		3.40		?		?

				1		C-1		??7.3		?0.52		??2.6		??1.7		??1.8		??0.7		??0.8		??4.9		??7.3		??13.1		??4.0		?0.09		?1.04		0.071		??5.7		??0.1		??31.5		??0.2		??67		??2.4		??0.7		??0.1		??19		??4.0		?0.87		??0.5		??89		??7		2										X-K meq/100g		0.3 a		0.1 b		0.3 a		0.1 b		0.12		0.10						OM %		6.4 a		0.5 b		1.2 a		0.4 b		?		?

				1 dup				??7.3		?0.52		??2.6		??1.7		??1.8		??0.8		??0.7		??4.9		??7.2		??13.1		??4.0		?0.08		?1.21		0.072		??5.8		??0.1		??32.0		??0.2		??67		??2.3		??0.8		??0.1		??22		??4.0		?0.85		??0.5		??88		??8		2 dup										X-K ppm		114.4 a		49 b		94.2 a		55.8 b		54.17 a		36.50 b

				2		C-2		??6.7		?0.47		??2.4		??1.6		??1.4		??0.6		??0.7		??6.1		??8.6		??17.3		??3.5		?0.08		?1.05		0.067		??7.2		??0.2		??41.0		??0.2		??76		??2.8		??0.9		??0.1		??21		??4.8		?2.43		??1.2		??86		??9		2										X-Ca meq/100g		4.1 a		1.6 b		2.3 a		1.9 b		3.35 a		2.35 b

				3		C-3		??6.0		?0.55		??3.8		??1.5		??1.3		??0.5		??1.0		??6.0		??10.9		??30.0		??3.6		?0.06		?0.76		0.056		??7.1		??0.1		??70.1		??0.4		??151		??1.9		??0.4		??0.1		??14		??3.2		?0.90		??0.7		??89		??7		3										X-Mg meq/100g		0.9 a		0.5 b		0.70		0.70		1.10 a		0.88 b

				4		C-4		??6.3		?0.48		??2.5		??1.2		??1.3		??0.5		??0.6		??6.5		??9.6		??19.0		??4.7		?0.08		?1.22		0.067		??8.1		??0.1		??62.5		??0.3		??127		??2.1		??0.5		??0.1		??17		??3.6		?1.10		??0.4		??91		??5		4										Na meq/100g		0.10		0.10		0.10		0.10		0.10		0.10

				5		C-5		??6.6		?0.46		??2.7		??1.7		??1.2		??0.5		??0.7		??5.8		??8.5		??18.8		??4.5		?0.09		?0.91		0.061		??7.1		??0.1		??44.2		??0.2		??77		??2.4		??0.7		??0.1		??15		??4.0		?1.04		??0.5		??88		??8		5										Na ppm		17 a		11.6 b		18.00		15.80		12.50 a		7.83 b

																																																																										CEC meq/100g		9.0 a		5.9 b		3.90		3.40

				Average				??6.7		??0.5		??2.8		??1.6		??1.5		??0.6		??0.8		??5.7		??8.7		??18.6		??4.1		??0.1		??1.0		??0.1		??6.8		??0.1		??46.9		??0.3		??94.2		??2.3		??0.7		??0.1		??18.0		??3.9		??1.2		??0.6		??88.5		??7.3												OM %		6.4 a		0.5 b		1.2 a		0.4 b

				Std																																																																						CaCO3 %		2.60		3.20		0.60		0.80

				T-test																																																																						Sand %		87.00		88.60		88.50		89.00		88.80 a		91.33 b

				sig																																																																						Silt %		9.30		8.40		7.30		7.00		7.20 a		4.67 b

						No-chips

				6		NC-2		??7.5		?0.37		??1.5		??1.1		??1.2		??0.5		??0.5		??3.2		??25.5		??79.1		??2.5		?0.04		?0.41		0.035		??2.7		??0.4		??21.3		??0.1		??54		??1.8		??0.6		??0.1		??14		??3.4		?0.40		??0.7		??90		??6		6

				7		NC-3		??7.6		?0.34		??1.5		??1.0		??1.0		??0.4		??0.5		??2.2		??26.2		??77.2		??2.0		?0.04		?0.41		0.029		??2.9		??0.4		??23.5		??0.2		??62		??2.0		??0.7		??0.1		??15		??3.6		?0.38		??0.5		??89		??7		7

				8		NC-4		??7.4		?0.28		??1.1		??0.7		??1.0		??0.5		??0.5		??2.4		??27.8		??78.7		??2.1		?0.04		?0.38		0.029		??2.4		??0.3		??21.4		??0.1		??56		??1.9		??0.7		??0.1		??15		??3.4		?0.35		??0.8		??89		??7		8

				9		NC-5		??7.4		?0.37		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.9		??51.6		??2.8		?0.04		?0.35		0.026		??2.7		??1.1		??27.4		??0.1		??54		??1.9		??0.7		??0.1		??18		??3.2		?0.41		??1.1		??88		??8		9

				9 dup				??7.4		?0.38		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.8		??50.8		??2.8		?0.04		?0.31		0.027		??2.8		??1.0		??27.4		??0.1		??53		??1.9		??0.7		??0.1		??17		??3.2		?0.44		??1.0		??89		??7		10 dup

				Average				??7.5		??0.3		??1.4		??1.0		??1.1		??0.6		??0.5		??3.2		??25.4		??67.5		??2.4		??0.0		??0.4		??0.0		??2.7		??0.6		??24.2		??0.1		??55.8		??1.9		??0.7		??0.1		??15.8		??3.4		??0.4		??0.8		??89.0		??7.0

				Std

				T-test		variance 2		0.0113896692		0.0000953128		0.0003708977		0.000323026		0.0239544451		0.6234643666		0.0030248965		0.0004871264		0.0000000222		0.0000417855		0.0001781334		0.0000202321		0.0000204205		0.0000009163		0.0000042605		0.0078298522		0.0128653779		0.0126008783		0.0422774064		0.016114841		0.8801450768		0.0738115128		0.2022704009		0.0470065106		0.0174978632		0.2848188604		0.5448550991		0.6354808332

						variance 3		0.0157807483		0.0001785569		0.0007896782		0.0002717558		0.0230248234		0.6263088679		0.0067484382		0.0012065866		0.0000001185		0.0008820427		0.0001507755		0.0002911423		0.0001564678		0.0000014884		0.0000681688		0.0360097615		0.0170016317		0.0113878564		0.0466254146		0.0195168173		0.8711720682		0.0755868184		0.1842360363		0.0457431052		0.0235424947		0.2754575128		0.5217145159		0.6177008535

						sig		yes		yes		yes		yes		yes				yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes								yes		yes

				Chips had sig ?				less		more		more		more		more				more		more		less		less		more		more		more		more		more		less		more		more		more		more								more		more

				Soil Sampling 2002

				Sample Type:  SOIL						Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush																								Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush																								Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush

								pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)				Zn (DTPA)		Mn (DTPA)		Fe (DTPA)				N (Total)		C (Total)				NH4-N		NO3-N				X-K		X-K		X-Ca		X-Mg		X-Na		X-Na								Sand		Silt		Clay				Cu (DTPA)		Zn (Total)		Cu (Total)		Mn (Total)		Fe (Total)		5 ATM		SP		HCO3 (SP)		CO3 (SP)

				SAMPLE #		DESC		[ SOP 205 ]		[ SOP 215 ]
mmhos/cm		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 227 ]
meq/L				[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm				[ SOP 320 ]
%		[ SOP 320 ]
%				[ SOP 310 ]
ppm		[ SOP 310 ]
ppm				[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm								[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%				[ SOP 380 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 460 ]
%		[ SOP 200 ]
%		[ SOP 220 ]
meq/L		[ SOP 220 ]
meq/L

				1		C-1		??7.2		?0.42		??2.2		??1.5		??0.8		??0.9				??5.2		??7.6		??14.9				?0.08		?0.77				??6.0		??0.1				??0.1		??43		??2.9		??1.0		<0.1		??10								??90		??6		??4				??4.3		??34		??17.2		??137		??5570		??4.1		??26		??2.0		<0.1

				1 dup				??7.2		?0.41		??2.1		??1.4		??0.8		??0.9				??4.9		??7.1		??16.0				?0.08		?0.75				??6.0		??0.1				??0.1		??48		??3.2		??1.1		<0.1		??11								NES		NES		??4				??4.3		??31		??16.4		??133		??4520		NES				??1.9		<0.1

				2		C-2		??6.3		?0.80		??7.5		??4.2		??1.5		??2.2				NES		NES		NES				?0.12		?1.66				??18.3		??2.5				??0.2		??84		??4.3		??1.3		??0.1		??21								??87		??9		??4				NES		??39		??20.1		??174		??5530		??6.3		??31		??4.0		<0.1

				3		C-3		??6.9		?0.42		??2.5		??1.5		??0.9		??0.9				??7.6		??7.7		??18.2				?0.12		?1.69				??9.5		??1.0				??0.1		??50		??3.1		??1.0		<0.1		??10								??89		??7		??4				??4.4		??33		??17.1		??147		??4700		??4.2		??28		??2.1		<0.1

				4		C-4		??7.0		?0.39		??2.2		??1.4		??0.7		??0.9				??8.2		??7.4		??15.6				?0.08		?0.89				??5.8		??0.1				??0.1		??52		??3.5		??1.1		<0.1		??11								??90		??6		??4				??5.5		??39		??21.0		??140		??5250		??3.9		??27		??1.8		<0.1

				5		C-5		??6.7		?0.44		??2.7		??1.8		??0.9		??1.1				??8.1		??10.1		??19.7				?0.04		?0.77				??7.1		??0.1				??0.1		??48		??3.1		??1.1		??0.1		??12								??88		??8		??4				??6.4		??47		??23.7		??177		??6840		??4.7		??29		??2.3		<0.1

				Average				6.88		0.48		3.20		1.97		0.93		1.15				6.80		7.98		16.88				0.09		1.09				8.78		0.65				0.12		54.17		3.35		1.10		0.10		12.50								88.80		7.20		4.00				4.98		37.17		19.25		151.33		5401.67		4.64		28.20		2.35		<0.1

				Std

				6		NC-1		??7.3		?0.27		??1.3		??0.9		??0.6		??0.3				??4.2		??3.7		??14.9				?0.04		?0.33				??3.5		??0.6				??0.1		??31		??2.1		??0.8		<0.1		??7								??91		??5		??4				??3.9		??35		??16.2		??136		??4830		??1.6		??21		??1.7		<0.1

				7		NC-2		??7.4		?0.24		??1.2		??0.8		??0.6		??0.4				??2.8		??2.8		??7.7				?0.04		?0.29				??2.0		??0.2				??0.1		??37		??2.4		??0.9		<0.1		??8								??90		??6		??4				??2.1		??31		??11.6		??162		??5720		??2.2		??21		??1.5		<0.1

				8		NC-3		??7.4		?0.30		??1.6		??1.1		??0.6		??0.5				??2.4		??2.9		??7.4				?0.04		?0.39				??2.6		??0.3				??0.1		??39		??2.3		??0.9		<0.1		??8								??92		??4		??4				??1.4		??30		??10.1		??173		??5560		??2.3		??21		??1.6		<0.1

				9		NC-4		??7.4		?0.32		??1.6		??1.1		??0.7		??0.7				??2.6		??2.7		??8.4				?0.04		?0.33				??3.1		??0.3				??0.1		??40		??2.5		??0.9		<0.1		??10								??91		??5		??4				??1.7		??34		??12.4		??173		??5560		??2.2		??21		??1.9		<0.1

				10		NC-5		??7.4		?0.30		??1.6		??1.0		??0.6		??0.5				??4.8		??4.1		??10.9				?0.04		?0.58				??2.6		??0.3				??0.1		??36		??2.4		??0.9		<0.1		??7								??92		??4		??4				??3.6		??46		??20.6		??178		??5840		??2.2		??21		??1.6		<0.1

				10 dup				??7.4		?0.30		??1.5		??1.0		??0.6		??0.5				??4.7		??4.0		??11.7				?0.04		?0.50				??2.7		??0.2				??0.1		??36		??2.4		??0.9		<0.1		??7								??92		??4		??4				??3.7		??47		??20.7		??184		??5850		NES				??1.7		<0.1

				Average				7.38		0.29		1.47		0.98		0.62		0.48				3.58		3.37		10.17				0.04		0.40				2.75		0.32				0.10		36.50		2.35		0.88				7.83								91.33		4.67		4.00				2.73		37.17		15.27		167.67		5560.00		2.10		21.00		1.67

				Std

				T-test

				onesided				0.0026544026		0.0075069744		0.0368568468		0.0275960238		0.0117255763		0.0062378084				0.0017620355		0.0000095214		0.0009111267				0.0017535468		0.0025830443				0.0064294251		0.2135244725				0.1704465662		0.0088006401		0.0004340809		0.0005375211		0		0.0131499852								0.0016958351		0.0016958351		0				0.0031171601		0.5		0.0514394789		0.0759656284		0.3392573642		0.0002546088		0.0000157484		0.0368031482		0

				twosided				0.0053088052		0.0150139488		0.0737136936		0.0551920477		0.0234511527		0.0124756169				0.0035240709		0.0000190427		0.0018222534				0.0035070936		0.0051660887				0.0128588501		0.4270489451				0.3408931323		0.0176012801		0.0008681617		0.0010750422		0		0.0262999704								0.0033916702		0.0033916702		0				0.0062343202		1		0.1028789578		0.1519312569		0.6785147284		0.0005092177		0.0000314968		0.0736062964		0

				Significance				yes		yes		yes		yes		yes		yes				yes		yes		yes				yes		yes				yes		no				no		yes		yes		yes				yes								yes		yes		no				yes		no		yes		no		no		yes		yes		yes		no

				chips had sig?				less		moe		more		more		more		more				more		more		more				more		more				more								more		more		more				more								less		more						more				more						more		more		more
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Mushrooms

				Leaf Analysis 2000

				The Effect of Woodchips on Nematodes, Rhizosphere fungi, nutrients, and tree health.

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu						2000		2000		2001		2001		2002		2002

				chip -1		1.77		0.26		2.67		0.02		1.71		0.57		36		143		56		182		14						Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

				chip -2		1.54		0.41		2.66		0.03		1.64		0.5		43		151		48		200		9				% N		1.55 a		2.21 b		1.38		1.58		1.92		1.6

				chip -3		1.33		0.31		2.76		0.01		1.46		0.44		44		195		49		206		12				% P		0.33 a		0.18 b		0.96 a		0.31 b		0.66 a		0.43 b

		average				1.5466666667		0.3266666667		2.6966666667		0.02		1.6033333333		0.5033333333		41		163		51		196		11.6666666667				% K		2.69		2.67		2.47 a		2.01 b		1.92 a		1.62 b

		std																												% Na		0.02		0.02		0.02		0.01		0.02		0.02

				no-chips																										% CA		1.63		1.62		2.69		2.48		3.04 a		2.76 b

				nonchip-1		2.28		0.18		2.93		0.01		1.59		0.39		89		206		53		185		9				% Mg		0.5		0.39		0.78		0.86		0.7		0.74

				nonchip-2		2.05		0.18		2.45		0.03		1.66		0.42		80		253		50		146		9				Zn ppm		41 a		88 b		53 a		63.23 b		10.0 a		6.5 b

				nonchip-3		2.3		0.19		2.65		0.03		1.63		0.38		95		278		49		218		10				Mn ppm		163 a		245.66 b		93.75		90.75		18.4 a		48.4 b

		average				2.21		0.1833333333		2.6766666667		0.0233333333		1.6266666667		0.3966666667		88		245.6666666667		50.6666666667		183		9.3333333333				B ppm		51		50.66		47.5		43.5		45.6 a		37 b

		std																												Fe ppm		196		183		323.5		292.5		54		4.4

		T-test				0.0494992176		0.0855202684		0.9015466948		0.7418011103		0.8066711382		0.1027645535		0.011274652		0.0180508545		0.8398718462		0.5935514903		0.2495212256				Cu ppm		11.66		9.33		16.75		17		57.4		4

						Sig		Sig		Non-sig		Non-sig		Non-sig		Non-sig		Sig		Sig		Non-sig		Non-sig		Non-sig

		Chips have sig				less		more										less		less

				2001 Leaf Analysis														Zn ppm		Mn ppm		B ppm		Fe ppm		Cu ppm

						% N		% P		% K		% Na		% Ca		% Mg		Zn mg/kg		Mn mg/kg		B mg/kg		Fe mg/kg		Cu mg/kg

		chipped		C1		1.52		1.05		2.45		0.03		2.81		0.87		49		95		45		318		17

		chipped		C2		1.49		0.92		2.42		0.01		3.13		0.85		51		90		42		320		17

		chipped		C3		1.05		0.74		2.41		0.01		1.81		0.58		51		60		58		222		12

		chipped		C4		1.49		1.16		2.61		0.04		3.01		0.83		61		130		45		434		21

				Average		1.3875		0.9675		2.4725		0.0225		2.69		0.7825		53		93.75		47.5		323.5		16.75

				std

		No-chips		NC1		1.71		0.32		1.73		0.01		2.32		0.93		63		121		43		282		16

		No-chips		NC2		1.45		0.35		2.18		0.02		2.39		0.89		62		90		43		325		16

		No-chips		NC3		1.64		0.36		1.85		0.01		2.58		0.84		65		76		41		268		16

		No-chips		NC4		1.53		0.23		2.28		0.03		2.63		0.79		63		76		47		295		20

				Average		1.5825		0.315		2.01		0.0175		2.48		0.8625		63.25		90.75		43.5		292.5		17

				std

				T-test		0.1290081173		0.0056810533		0.0120208264		0.247512673		0.2877315439		0.1492513765		0.0182537685		0.4385198124		0.2159025125		0.2459240283		0.4271351646

				Significant		Non-Sig		Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Non-Sig

		Chips have sig						more		more								less

				2002 Leaf Analysis

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu

		chipped		C1		1.7		0.8		2		0.02		2.9		0.7		10		12		44		50		4

		chipped		C2		1.8		0.65		2.1		0.02		2.9		0.7		6		22		44		58		4

		chipped		C3		2.2		0.68		2		0.02		3.1		0.7		10		16		48		54		6

		chipped		C4		1.9		0.57		1.7		0.02		3.1		0.7		10		20		46		52		4

		chipped		C5		2		0.6		1.8		0.02		3.2		0.7		14		22		46		56		4

				Average		1.92		0.66		1.92		0.02		3.04		0.7		10		18.4		45.6		54		4.4

				std

		No-chips		NC1		1.6		0.43		1.6		0.02		2.7		0.7		6.5		48		37		57		4

		No-chips		NC2		1.7		0.33		1.5		0.02		2.6		0.7		6		48		34		52		4

		No-chips		NC3		1.4		0.52		1.7		0.02		2.7		0.8		6		40		36		56		4

		No-chips		NC4		1.7		0.5		1.4		0.02		3		0.8		8		54		40		68		4

		No-chips		NC5		1.6		0.37		1.9		0.02		2.8		0.7		6		52		38		54		4

				Average		1.6		0.43		1.62		0.02		2.76		0.74		6.5		48.4		37		57.4		4

				std

		2-sided		T-test		0.0722993895		0.0130157436		0.0581146979		0		0.0086357926		0.1778078084		0.0572352311		0.0001928089		0.0013334438		0.4232602421		0.3739009663

				1-sided		0.0361496948		0.0065078718		0.029057349		0		0.0043178963		0.0889039042		0.0286176156		0.0000964044		0.0006667219		0.211630121		0.1869504832

						almost sig		sig		sig				sig		not		sig		sig		sig		not		not

				chips have		more		more		more				more				more		less		more
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				2001 Spring-Nematodes Samples, should have been fall 2000

				Sampled

				Nematode Samples from Wood chipping Experiment

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		46		19		0		129		0		0		1240		82		18		1016		224		1240

				C-2		25		0		0		104		0		0		680		89		11		605		75		680

				C-3		4		33		0		136		0		0		864		81		19		700		164		864

				C-4		0		32		0		156		0		0		1992		65		35		1295		697		1992

				C-5		2		120		0		272		0		0		1760		75		25		1320		440		1760

				Average		15.4		40.8		0		159.4		0		0		1307.2		78.4		21.6		987.2		320		1307.2

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		7		0		22		19		2		0		920		92		8		846		74		920

				NC-2		32		0		4		17		0		0		800		81		19		648		152		800

				NC-3		72		0		2		9		0		6		244		93		7		227		17		244

				NC-4		137		0		5		33		0		3		1112		91		9		1012		100		1112

				NC-5		17		0		0		20		0		0		376		87		13		327		49		376

				Average		53		0		6.6		19.6		0.4		1.8		690.4		88.8		11.2		612		78.4		690.4

				T-test		0.088096368		0.0419633822		0.0664159418		0.0007491449		0.1732967535		0.086001646		0.0371998582		0.026467264		0.026467264		0.0557642581		0.0336026366		0.0371998582

						close		sig		close		sig		not-sig		close		sig		sig		sig		sig		sig		sig

				2001 Fall Samples, November 1st

				Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		600		0		0		1109		71		29		787.39		321.61		1109

				C-2		188		0		0		1120		89		11		996.8		123.2		1120

				C-3		143		9		0		2144		85		15		1822.4		321.6		2144

				C-4		215		2		0		2256		93		7		2098.08		157.92		2256

				C-5		344		0		0		1888		61		39		1151.68		736.32		1888

				Average		298		2.2		0		1703.4		79.8		20.2		1371.27		332.13		1703.4

				Non-Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		452		1		128		40		90		10		36		4		40

				NC-2		181		0		225		104		99		1		102.96		1.04		104

				NC-3		904		0		119		544		95		5		516.8		27.2		544

				NC-4		32		144		83		296		80		20		236.8		59.2		296

				NC-5		392		36		139		246		91		9		223.86		22.14		246

				Average		392.2		36.2		138.8		246		91		9		223.284		22.716		246

				T-test		0.2970397181		0.1286604958		0.0001799988		0.0002717814		0.0685246815		0.0685246815		0.0012332043		0.0111445001		0.0002717814

						not-sig		not-sig		sig		sig		close		close		sig		sig		sig

				2002 Fall, sampled on 10-8-2002

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				C-1		788		0		0		28		10		0		640		96		4		614.4		25.6

				C-2		53		0		0		10		16		0		1144		86		14		983.84		160.16

				C-3		896		0		0		11		0		122		1712		83		17		1420.96		291.04

				C-4		688		0		0		42		35		0		1280		87		13		1113.6		166.4

				C-5		300		0		0		146		214		0		256		89		11		227.84		28.16

				Average		545		0		0		47.4		55		24.4		1006.4		88.2		11.8		872.128		134.272

				2002 Fall, sampled on 10-8-2002

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				NC-1		279		0		0		13		0		656		392		94		6		368.48		23.52

				NC-2		476		0		0		56		252		199		280		80		20		224		56

				NC-3		277		0		0		30		21		200		147		90		10		132.3		14.7

				NC-4		672		0		0		19		24		137		592		99		1		586.08		5.92

				NC-5		294		0		0		75		0		83		776		85		15		659.6		116.4

				Average		399.6		0		0		38.6		59.4		255		437.4		89.6		10.4		394.092		43.308

				T-test		0.2174064419		0		0		0.3803493331		0.4729748172		0.0301055888		0.0371743773		0.3668901842		0.3668901842		0.0357002396		0.0640581428
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				Mushroom counts per barrel

				Chipped		1/4/02

				C-1		0

				C-2		10

				C-3		13

				C-4		1

				C-5		5

				Average		5.8

				No-chips

				NC-1		0

				NC-2		0

				NC-3		0

				NC-4		0

				NC-5		0

				Average		0

				T-test		0.0501978507

						sig





		



b

fig. 4

Chipped

No-chips

Mushrooms/ barrel

2002 Basidiomycetes



		

																						2000																2001																2002																2003

						2 months		Shoot Length, 5 largest shoots per tree, 4-14-00, cm														3 months		Shoot Length, 5 largest shoots per tree, 5-29-00, cm														12 months		Shoot Length, 5 largest shoots per tree, 2-20-2001, cm														15 months		Shoot Length, 5 largest shoots per tree, 5-20-2002, cm														38 months		Shoot Length, 5 largest shoots per tree, 4-28-2003, cm

						4/14/00																5/29/00																2/20/01																5/20/02																5/20/02

						No Wood Chips		NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5

						1		17		8		11		9.5		17						1		32		28		33		29		34						1		137		107		110		145		100						1		Lost		19		8		7		10						1		Lost		5		6		3		8

						2		14		9		12		7		12						2		32		27		29		26		36						2		98		107		111		91		94						2		Lost		11		5		7		8						2		Lost		6		5		3		12

						3		10.5		6		12		9		17						3		32		25		27		23		27						3		112		95		85		101		84						3		Lost		13		5		7		11						3		Lost		7		2		5		9

						4		10		6		9		7		15						4		33		28		22		22		34						4		83		110		62		76		86						4		Lost		7		0		5		10						4		Lost		6		1		3		7

						5		7		6		9		8		14						5		32		29		24		23		28						5		82		91		75		91		84						5		Lost		11		0		0		7						5		Lost		5		1		5		9

						Average		11.7		7		10.6		8.1		15						Average		32.2		27.4		27		24.6		31.8						Average		102.4		102		88.6		100.8		89.6						Average		0		12.2		3.6		5.2		9.2						Average		0		5.8		3		3.8		9

						total Aver		10.48														total Aver		28.6														total Aver		96.68														total Aver		7.55														total Aver		5.4

						std		3.5281014725														std		4.0722639076														std		18.4632969248														std		5.119244736														std		3.3381631676

						Wood Chips		C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5

						1		1		5		9.5		7		2						1		12		16.5		10		18		15						1		37		42		39		50		40						1		26		32		35		28		29						1		43		42		39		42		40

						2		1		4		7.5		6.5		2						2		6		13		13		15		15						2		32		25		39		36		39						2		20		35		33		23		38						2		41		53		34		44		31

						3		1		5		8		7		2						3		6		9.5		15		20		14						3		46		36		33		42		37						3		23		26		29		27		37						3		53		48		44		47		44

						4		1		4		7.5		4		2						4		10.5		13.5		13		17		8						4		33		41		27		39		26						4		19		22		28		29		28						4		35		35		41		32		35

						5		1		4		7		3		2						5		5.5		8.5		12		13		10						5		22		15		24		32		21						5		23		19		31		19		23						5		36		41		45		29		37

						Average		1		4.4		7.9		5.5		2						Average		8		12.2		12.6		16.6		12.4						Average		34		31.8		32.4		39.8		32.6						Average		22.2		26.8		31.2		25.2		31						Average		41.6		43.8		40.6		38.8		37.4

						total Aver		4.16														total Aver		12.36														total Aver		34.12														total Aver		27.28														total Aver		40.44

						std		2.6720778432														std		3.8038357833														std		8.4573439487														std		5.6680390495														std		6.2655140784

						T-test between NC vs C						0.0000022308										T-test between NC vs C						0										T-test between NC vs C						8.08911619974719E-17										T-test between NC vs C						0										T-test between NC vs C						0

						Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments
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• Mushrooms were found frequently after 
rainfall and irrigations in the chipped 
plots 
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soil analysis

		

																		WORK REQ #:				01S422		HOLTZ, BRENT

																		# OF SAMPLES:				10		CTY: MADERA

																		DATE RECEIVED:				03/22/01

																		DATE REPORTED:				05/30/01		Almond Soil

																		DANR CLIENT #:				HOLB1C		As Received

								2000 sampling

				Sample Type:  SOIL						Date Sampled:  3/19/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almon Brush

						Wood-chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #

						C-1		??6.2		?0.50		??2.5		??1.6		??1.1		??0.6		??0.8		??8.3		??29.7		??167		??5.7		?0.17		?4.98		0.084		??8.9		??1.2		??62.3		??0.3		??110		??3.3		??0.8		??0.1		??16		??6.6		?4.40		??5.4		NES		NES

						C-2		??6.2		?0.46		??2.7		??1.5		??0.7		??0.4		??0.5		??14.1		??46.2		??279		??9.3		?0.21		?10.18		0.115		??9.9		??1.2		??62.6		??0.3		??129		??3.8		??0.9		??0.1		??17		??9.4		?5.99		??0.5		NES		NES

						C-3		??6.6		?0.46		??2.7		??1.3		??0.7		??0.4		??0.5		??11.6		??34.0		??178		??7.0		?0.09		?2.21		0.097		??9.6		??0.5		??62.1		??0.3		??128		??3.6		??0.8		??0.1		??13		??8.8		?7.90		??0.6		??86		??10

						C-4		??6.7		?0.45		??3.0		??1.8		??0.8		??0.6		??0.4		??9.9		??23.5		??84		??6.2		?0.28		?10.75		0.093		??8.3		??0.3		??40.8		??0.2		??90		??4.0		??1.0		??0.1		??14		??9.7		?5.67		??1.4		??88		??8

						C-5		??6.8		?0.51		??3.2		??1.7		??1.1		??0.5		??0.4		??16.9		??37.9		??174		??13.6		?0.13		?4.78		0.148		??17.0		??0.2		??56.9		??0.3		??115		??5.6		??1.2		??0.1		??25		??10.3		?8.01		??5.3		??87		??10

						Average		??6.5		??0.5		??2.8		??1.6		??0.9		??0.5		??0.5		??12.2		??34.3		??176.4		??8.4		??0.2		??6.6		??0.1		??10.7		??0.7		??56.9		??0.3		??114.4		??4.1		??0.9		??0.1		??17.0		??9.0		??6.4		??2.6		??87.0		??9.3

						Std

						T-test

						sig

						No-chips

						NC-1		??7.3		?0.41		??1.9		??1.2		??1.0		??0.5		??0.7		??8.2		??63.3		??193		??7.1		?0.06		?0.49		0.046		??4.5		??4.2		??44.0		??0.1		??53		??2.0		??0.6		??0.1		??12		??5.3		?0.90		??0.3		??86		??11

						NC-2		??7.4		?0.26		??0.9		??0.6		??0.9		??0.5		??0.6		??3.1		??27.8		??128		??2.4		?0.04		?0.16		0.022		??2.9		??1.7		??40.4		??0.1		??44		??1.4		??0.5		<0.1		??10		??5.6		?0.53		??0.3		??88		??9

						NC-3		??7.1		?0.23		??0.8		??0.6		??0.9		??0.5		??0.6		??2.3		??24.2		??80		??2.1		?0.04		?0.35		0.019		??2.4		??1.2		??48.0		??0.1		??45		??1.3		??0.5		<0.1		??11		??6.3		?0.35		??0.2		??89		??8

						NC-4		??7.2		?0.29		??1.1		??0.8		??1.1		??0.5		??0.6		??3.6		??28.3		??117		??2.9		?0.07		?0.59		0.020		??2.7		??2.0		??51.4		??0.1		??46		??1.5		??0.5		<0.1		??11		??7.3		?0.43		??12.7		??90		??7

						NC-5		??7.2		?0.34		??1.5		??1.0		??1.1		??0.6		??0.4		??6.3		??29.9		??92		??4.6		?0.05		?0.42		0.027		??3.0		??2.1		??47.5		??0.1		??57		??1.9		??0.6		??0.1		??14		??5.2		?0.49		??2.5		??90		??7														2000		2000		2001		2001		2002		2002

																																																																												Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

						Average		??7.2		??0.3		??1.2		??0.8		??1.0		??0.5		??0.6		??4.7		??34.7		??122.0		??3.8		??0.1		??0.4		??0.0		??3.1		??2.2		??46.3		??0.1		??49.0		??1.6		??0.5		??0.1		??11.6		??5.9		??0.5		??3.2		??88.6		??8.4												pH		6.5 a		7.2 b		6.7 a		7.5 b

						Std																																																																				EC		0.5 a		0.3 b		0.5 a		0.3 b

						T-test		0.0006263539		0.0010414861		0.0001662599		0.0009224354		0.2731392226		0.693799838		0.5160766338		0.0041631751		0.9583286368		0.1764708014		0.0296853895		0.0058557313		0.0059251004		0.0001865996		0.0015722026		0.0234550643		0.0477699977		0.0000185312		0.0000247755		0.0004363306		0.0009531244		0		0.0415461755		0.0037433845		0.0000307969		0.8385313981		0.1901161492		0.4327496928												Ca		2.8 a		1.2 b		2.8 a		1.4 b

						sig		yes		yes		yes		yes								yes						yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes				yes		yes		yes																		Mg		1.6 a		0.8 b		1.6 a		1 b

				Chips had sig ?				less		more		more		more								more						more		more		more		more		more		less		more		more		more		more		more				more		more		more																		Na		0.90		1.00		1.5 a		1.1 b

																																																																										Cl		0.50		0.50		0.60		0.60

																																																																										B ppm		0.50		0.60		0.8 a		0.5 b

																																																																										Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b

																																																																										Mn ppm		34.30		34.70		8.7 a		25.4 b

																																																																										Fe ppm		176.40		122.00		18.6 a		67.5 b

				COPY TO:																						DATE RECEIVED:				11/15/01																				DATE RECEIVED:				11/15/01										COPY TO:										Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b

				COMMODITY:				Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil								COMMODITY:										N-TOT %		0.2 a		0.1 b		0.1 a		0 b

				DRY MATTER:				As Received																		DANR CLIENT #:				HOLB1C		As Received																		DANR CLIENT #:				HOLB1C		As Received								DRY MATTER:										C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b

																						TURN AROUND TIME IN WORKING DAYS:								42																TURN AROUND TIME IN WORKING DAYS:								42																				TKN %		0.1 a		0 b		0.1 a		0 b

				Sample Type:  SOIL						Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush						Sample Type:  SOIL										NH4-N ppm		10.7 a		3.1 b		6.8 a		2.7 b

						Chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt												N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #										Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b

				1		C-1		??7.3		?0.52		??2.6		??1.7		??1.8		??0.7		??0.8		??4.9		??7.3		??13.1		??4.0		?0.09		?1.04		0.071		??5.7		??0.1		??31.5		??0.2		??67		??2.4		??0.7		??0.1		??19		??4.0		?0.87		??0.5		??89		??7		2										X-K meq/100g		0.3 a		0.1 b		0.3 a		0.1 b

				1 dup				??7.3		?0.52		??2.6		??1.7		??1.8		??0.8		??0.7		??4.9		??7.2		??13.1		??4.0		?0.08		?1.21		0.072		??5.8		??0.1		??32.0		??0.2		??67		??2.3		??0.8		??0.1		??22		??4.0		?0.85		??0.5		??88		??8		2 dup										X-K ppm		114.4 a		49 b		94.2 a		55.8 b

				2		C-2		??6.7		?0.47		??2.4		??1.6		??1.4		??0.6		??0.7		??6.1		??8.6		??17.3		??3.5		?0.08		?1.05		0.067		??7.2		??0.2		??41.0		??0.2		??76		??2.8		??0.9		??0.1		??21		??4.8		?2.43		??1.2		??86		??9		2										X-Ca meq/100g		4.1 a		1.6 b		2.3 a		1.9 b

				3		C-3		??6.0		?0.55		??3.8		??1.5		??1.3		??0.5		??1.0		??6.0		??10.9		??30.0		??3.6		?0.06		?0.76		0.056		??7.1		??0.1		??70.1		??0.4		??151		??1.9		??0.4		??0.1		??14		??3.2		?0.90		??0.7		??89		??7		3										X-Mg meq/100g		0.9 a		0.5 b		0.70		0.70

				4		C-4		??6.3		?0.48		??2.5		??1.2		??1.3		??0.5		??0.6		??6.5		??9.6		??19.0		??4.7		?0.08		?1.22		0.067		??8.1		??0.1		??62.5		??0.3		??127		??2.1		??0.5		??0.1		??17		??3.6		?1.10		??0.4		??91		??5		4										Na meq/100g		0.1		0.1		0.1		0.1

				5		C-5		??6.6		?0.46		??2.7		??1.7		??1.2		??0.5		??0.7		??5.8		??8.5		??18.8		??4.5		?0.09		?0.91		0.061		??7.1		??0.1		??44.2		??0.2		??77		??2.4		??0.7		??0.1		??15		??4.0		?1.04		??0.5		??88		??8		5										Na ppm		17 a		11.6 b		18.00		15.80

																																																																										CEC meq/100g		9.0 a		5.9 b		3.90		3.40

				Average				??6.7		??0.5		??2.8		??1.6		??1.5		??0.6		??0.8		??5.7		??8.7		??18.6		??4.1		??0.1		??1.0		??0.1		??6.8		??0.1		??46.9		??0.3		??94.2		??2.3		??0.7		??0.1		??18.0		??3.9		??1.2		??0.6		??88.5		??7.3												OM %		6.4 a		0.5 b		1.2 a		0.4 b

				Std																																																																						CaCO3 %		2.60		3.20		0.60		0.80

				T-test																																																																						Sand %		87.00		88.60		88.50		89.00

				sig																																																																						Silt %		9.30		8.40		7.30		7.00

						No-chips

				6		NC-2		??7.5		?0.37		??1.5		??1.1		??1.2		??0.5		??0.5		??3.2		??25.5		??79.1		??2.5		?0.04		?0.41		0.035		??2.7		??0.4		??21.3		??0.1		??54		??1.8		??0.6		??0.1		??14		??3.4		?0.40		??0.7		??90		??6		6

				7		NC-3		??7.6		?0.34		??1.5		??1.0		??1.0		??0.4		??0.5		??2.2		??26.2		??77.2		??2.0		?0.04		?0.41		0.029		??2.9		??0.4		??23.5		??0.2		??62		??2.0		??0.7		??0.1		??15		??3.6		?0.38		??0.5		??89		??7		7

				8		NC-4		??7.4		?0.28		??1.1		??0.7		??1.0		??0.5		??0.5		??2.4		??27.8		??78.7		??2.1		?0.04		?0.38		0.029		??2.4		??0.3		??21.4		??0.1		??56		??1.9		??0.7		??0.1		??15		??3.4		?0.35		??0.8		??89		??7		8

				9		NC-5		??7.4		?0.37		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.9		??51.6		??2.8		?0.04		?0.35		0.026		??2.7		??1.1		??27.4		??0.1		??54		??1.9		??0.7		??0.1		??18		??3.2		?0.41		??1.1		??88		??8		9

				9 dup				??7.4		?0.38		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.8		??50.8		??2.8		?0.04		?0.31		0.027		??2.8		??1.0		??27.4		??0.1		??53		??1.9		??0.7		??0.1		??17		??3.2		?0.44		??1.0		??89		??7		10 dup

				Average				??7.5		??0.3		??1.4		??1.0		??1.1		??0.6		??0.5		??3.2		??25.4		??67.5		??2.4		??0.0		??0.4		??0.0		??2.7		??0.6		??24.2		??0.1		??55.8		??1.9		??0.7		??0.1		??15.8		??3.4		??0.4		??0.8		??89.0		??7.0

				Std

				T-test		variance 2		0.0113896692		0.0000953128		0.0003708977		0.000323026		0.0239544451		0.6234643666		0.0030248965		0.0004871264		0.0000000222		0.0000417855		0.0001781334		0.0000202321		0.0000204205		0.0000009163		0.0000042605		0.0078298522		0.0128653779		0.0126008783		0.0422774064		0.016114841		0.8801450768		0.0738115128		0.2022704009		0.0470065106		0.0174978632		0.2848188604		0.5448550991		0.6354808332

						variance 3		0.0157807483		0.0001785569		0.0007896782		0.0002717558		0.0230248234		0.6263088679		0.0067484382		0.0012065866		0.0000001185		0.0008820427		0.0001507755		0.0002911423		0.0001564678		0.0000014884		0.0000681688		0.0360097615		0.0170016317		0.0113878564		0.0466254146		0.0195168173		0.8711720682		0.0755868184		0.1842360363		0.0457431052		0.0235424947		0.2754575128		0.5217145159		0.6177008535

						sig		yes		yes		yes		yes		yes				yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes								yes		yes

				Chips had sig ?				less		more		more		more		more				more		more		less		less		more		more		more		more		more		less		more		more		more		more								more		more





Leaf Analysis

				Leaf Analysis 2000

				The Effect of Woodchips on Nematodes, Rhizosphere fungi, nutrients, and tree health.

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu						2000		2000		2001		2001		2002		2002

				chip -1		1.77		0.26		2.67		0.02		1.71		0.57		36		143		56		182		14						Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

				chip -2		1.54		0.41		2.66		0.03		1.64		0.5		43		151		48		200		9				% N		1.55 a		2.21 b		1.38		1.58

				chip -3		1.33		0.31		2.76		0.01		1.46		0.44		44		195		49		206		12				% P		0.33 a		0.18 b		0.96 a		0.31 b

		average				1.5466666667		0.3266666667		2.6966666667		0.02		1.6033333333		0.5033333333		41		163		51		196		11.6666666667				% K		2.69		2.67		2.47 a		2.01 b

		std																												% Na		0.02		0.02		0.02		0.01

				no-chips																										% CA		1.63		1.62		2.69		2.48

				nonchip-1		2.28		0.18		2.93		0.01		1.59		0.39		89		206		53		185		9				% Mg		0.5		0.39		0.78		0.86

				nonchip-2		2.05		0.18		2.45		0.03		1.66		0.42		80		253		50		146		9				Zn ppm		41 a		88 b		53 a		63.23 b

				nonchip-3		2.3		0.19		2.65		0.03		1.63		0.38		95		278		49		218		10				Mn ppm		163 a		245.66 b		93.75		90.75

		average				2.21		0.1833333333		2.6766666667		0.0233333333		1.6266666667		0.3966666667		88		245.6666666667		50.6666666667		183		9.3333333333				B ppm		51		50.66		47.5		43.5

		std																												Fe ppm		196		183		323.5		292.5

		T-test				0.0494992176		0.0855202684		0.9015466948		0.7418011103		0.8066711382		0.1027645535		0.011274652		0.0180508545		0.8398718462		0.5935514903		0.2495212256				Cu ppm		11.66		9.33		16.75		17

						Sig		Sig		Non-sig		Non-sig		Non-sig		Non-sig		Sig		Sig		Non-sig		Non-sig		Non-sig

		Chips have sig				less		more										less		less

				2001 Leaf Analysis														Zn ppm		Mn ppm		B ppm		Fe ppm		Cu ppm

						% N		% P		% K		% Na		% Ca		% Mg		Zn mg/kg		Mn mg/kg		B mg/kg		Fe mg/kg		Cu mg/kg

		chipped		C1		1.52		1.05		2.45		0.03		2.81		0.87		49		95		45		318		17

		chipped		C2		1.49		0.92		2.42		0.01		3.13		0.85		51		90		42		320		17

		chipped		C3		1.05		0.74		2.41		0.01		1.81		0.58		51		60		58		222		12

		chipped		C4		1.49		1.16		2.61		0.04		3.01		0.83		61		130		45		434		21

				Average		1.3875		0.9675		2.4725		0.0225		2.69		0.7825		53		93.75		47.5		323.5		16.75

				std

		No-chips		NC1		1.71		0.32		1.73		0.01		2.32		0.93		63		121		43		282		16

		No-chips		NC2		1.45		0.35		2.18		0.02		2.39		0.89		62		90		43		325		16

		No-chips		NC3		1.64		0.36		1.85		0.01		2.58		0.84		65		76		41		268		16

		No-chips		NC4		1.53		0.23		2.28		0.03		2.63		0.79		63		76		47		295		20

				Average		1.5825		0.315		2.01		0.0175		2.48		0.8625		63.25		90.75		43.5		292.5		17

				std

				T-test		0.1290081173		0.0056810533		0.0120208264		0.247512673		0.2877315439		0.1492513765		0.0182537685		0.4385198124		0.2159025125		0.2459240283		0.4271351646

				Significant		Non-Sig		Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Non-Sig

		Chips have sig						more		more								less
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				2001 Spring-Nematodes Samples, should have been fall 2000

				Sampled

				Nematode Samples from Wood chipping Experiment

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		46		19		0		129		0		0		1240		82		18		1016		224		1240

				C-2		25		0		0		104		0		0		680		89		11		605		75		680

				C-3		4		33		0		136		0		0		864		81		19		700		164		864

				C-4		0		32		0		156		0		0		1992		65		35		1295		697		1992

				C-5		2		120		0		272		0		0		1760		75		25		1320		440		1760

				Average		15.4		40.8		0		159.4		0		0		1307.2		78.4		21.6		987.2		320		1307.2

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		7		0		22		19		2		0		920		92		8		846		74		920

				NC-2		32		0		4		17		0		0		800		81		19		648		152		800

				NC-3		72		0		2		9		0		6		244		93		7		227		17		244

				NC-4		137		0		5		33		0		3		1112		91		9		1012		100		1112

				NC-5		17		0		0		20		0		0		376		87		13		327		49		376

				Average		53		0		6.6		19.6		0.4		1.8		690.4		88.8		11.2		612		78.4		690.4

				T-test		0.088096368		0.0419633822		0.0664159418		0.0007491449		0.1732967535		0.086001646		0.0371998582		0.026467264		0.026467264		0.0557642581		0.0336026366		0.0371998582

						close		sig		close		sig		not-sig		close		sig		sig		sig		sig		sig		sig

				2001 Fall Samples, November 1st

				Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		600		0		0		1109		71		29		787.39		321.61		1109

				C-2		188		0		0		1120		89		11		996.8		123.2		1120

				C-3		143		9		0		2144		85		15		1822.4		321.6		2144

				C-4		215		2		0		2256		93		7		2098.08		157.92		2256

				C-5		344		0		0		1888		61		39		1151.68		736.32		1888

				Average		298		2.2		0		1703.4		79.8		20.2		1371.27		332.13		1703.4

				Non-Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		452		1		128		40		90		10		36		4		40

				NC-2		181		0		225		104		99		1		102.96		1.04		104

				NC-3		904		0		119		544		95		5		516.8		27.2		544

				NC-4		32		144		83		296		80		20		236.8		59.2		296

				NC-5		392		36		139		246		91		9		223.86		22.14		246

				Average		392.2		36.2		138.8		246		91		9		223.284		22.716		246

				T-test		0.2970397181		0.1286604958		0.0001799988		0.0002717814		0.0685246815		0.0685246815		0.0012332043		0.0111445001		0.0002717814

						not-sig		not-sig		sig		sig		close		close		sig		sig		sig
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				Mushroom counts per barrel

				Chipped		1/4/02

				C-1		0

				C-2		10

				C-3		13

				C-4		1

				C-5		5

				Average		5.8

				No-chips

				NC-1		0

				NC-2		0

				NC-3		0

				NC-4		0

				NC-5		0

				Average		0

				T-test		0.0501978507

						sig
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Mushrooms per barrel

2002 Mushrooms



		

						2 months		Shoot Length, 5 largest shoots per tree, 4-14-00, cm														3 months		Shoot Length, 5 largest shoots per tree, 5-29-00, cm														12 months		Shoot Length, 5 largest shoots per tree, 2-20-2001, cm														15 months		Shoot Length, 5 largest shoots per tree, 5-20-2002, cm

						4/14/00																5/29/00																2/20/01																5/20/02

						No-chips		NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5

						1		17		8		11		9.5		17						1		32		28		33		29		34						1		137		107		110		145		100						1		Lost		19		8		7		10

						2		14		9		12		7		12						2		32		27		29		26		36						2		98		107		111		91		94						2		Lost		11		5		7		8

						3		10.5		6		12		9		17						3		32		25		27		23		27						3		112		95		85		101		84						3		Lost		13		5		7		11

						4		10		6		9		7		15						4		33		28		22		22		34						4		83		110		62		76		86						4		Lost		7		0		5		10

						5		7		6		9		8		14						5		32		29		24		23		28						5		82		91		75		91		84						5		Lost		11		0		0		7

						Average		11.7		7		10.6		8.1		15						Average		32.2		27.4		27		24.6		31.8						Average		102.4		102		88.6		100.8		89.6						Average		0		12.2		3.6		5.2		9.2

						total Aver		10.48														total Aver		28.6														total Aver		96.68														total Aver		7.55

						std		3.5281014725														std		4.0722639076														std		18.4632969248														std		5.119244736

						Chipped		C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5

						1		1		5		9.5		7		2						1		12		16.5		10		18		15						1		37		42		39		50		40						1		26		32		35		28		29

						2		1		4		7.5		6.5		2						2		6		13		13		15		15						2		32		25		39		36		39						2		20		35		33		23		38

						3		1		5		8		7		2						3		6		9.5		15		20		14						3		46		36		33		42		37						3		23		26		29		27		37

						4		1		4		7.5		4		2						4		10.5		13.5		13		17		8						4		33		41		27		39		26						4		19		22		28		29		28

						5		1		4		7		3		2						5		5.5		8.5		12		13		10						5		22		15		24		32		21						5		23		19		31		19		23

						Average		1		4.4		7.9		5.5		2						Average		8		12.2		12.6		16.6		12.4						Average		34		31.8		32.4		39.8		32.6						Average		22.2		26.8		31.2		25.2		31

						total Aver		4.16														total Aver		12.36														total Aver		34.12														total Aver		27.28

						std		2.6720778432														std		3.8038357833														std		8.4573439487														std		5.6680390495

						T-test between NC vs C						0.0000022308										T-test between NC vs C						0										T-test between NC vs C						8.08911619974719E-17										T-test between NC vs C						0

						Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments
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2003 2003 2004 2004 2006 2006 2007 2007
Wood chips No-chips Wood chips No-chips Wood chips No-chips Wood chips No-chips

pH 6.53 6.80 6.80 7.03 6.97 7.13 6.87 7.37
EC dS/m 0.69 0.52 0.57 0.41 0.67 0.33 0.67 0.41
CEC meq/100g 7.03 4.05 10.75 4.77 8.98 3.93 14.27 4.23
N (Total) % 0.15 0.04 0.12 0.05 0.08 0.04 0.15 0.04
NH4-N ppm 3.40 1.90 5.07 3.43 3.95 2.25 14.55 2.12
N03-N ppm 1.35 0.70 2.47 0.50 2.45 1.10 0.83 1.02
Bray P ppm 21.27 19.97 35.03 25.40 24.20 22.48 18.65 11.77
X-K meq/100g 0.13 0.10 0.20 0.15 0.16 0.12 0.35 0.15
X-K ppm 56.17 47.83 79.17 55.50 62.83 45.67 136.67 58.17
TKN % 0.08 0.03 0.09 0.04 0.09 0.04 0.18 0.04
Zn (DPTA) ppm 9.55 4.62 10.73 4.37 20.07 10.07 20.43 11.15
Zn (Total) ppm 38.67 31.33 52.67 37.17 49.00 40.50 52.67 43.00
Ca (SP) meq/L 4.20 2.78 3.75 2.27 4.67 1.85 3.93 2.13
X-Ca meq/100g 4.02 1.97 5.33 2.28 5.62 2.52 7.26 2.70
Mg (SP) meq/L 2.78 1.93 2.42 1.55 3.00 1.25 2.45 1.57
X-Mg meq/100g 1.28 0.77 1.62 0.86 1.70 0.90 1.98 0.91
Na (SP) meq/L 1.67 1.12 0.82 0.60 0.95 0.58 0.88 0.68
X-Na meq/100g 0.10 0.10 0.06 0.04 0.07 0.04 0.08 0.04
X-Na ppm 21.83 11.83 14.50 8.17 16.00 9.33 18.67 9.17
Cl (SP) meq/L 1.40 0.90 1.22 0.83 1.22 0.67 1.52 1.03

B (SP) mg/L 0.12 0.10 0.22 0.15 0.13 0.10 0.13 0.10
Mn (DTPA) ppm 21.58 29.48 13.97 12.37 33.08 25.82 29.87 21.88
Mn (Total) ppm 129.17 141.00 146.50 135.50 136.67 130.50 134.67 137.17
Fe (DTPA) ppm 74.08 84.43 17.75 8.70 100.78 60.72 44.88 44.03
Fe (Total) ppm 5203.33 4840.00 6038.33 5311.67 6605.00 6306.67 6290.00 6250.00
Cu (DTPA) ppm 5.07 3.07 5.20 2.35 5.80 2.75 7.18 2.40
Cu (Total) ppm 17.00 11.67 61.83 20.33 18.17 11.50 25.00 11.67
C (Total) % 1.98 0.48 1.70 0.42 1.39 0.45 2.98 0.44
OM % 1.67 0.58 2.72 0.64 2.35 0.69 4.84 0.92
C-Org % 0.97 0.34 1.58 0.37 1.36 0.40 2.81 0.53
Sand % 92.25 92.40 89.25 90.50 87.00 89.00 88.33 89.33
Silt % 6.75 5.80 6.00 5.00 9.50 7.17 9.00 6.83
Clay % 1.00 1.80 4.75 4.50 3.50 3.83 2.67 3.83
CaCO3 % 1.02 0.93 0.20 0.20 0.32 0.28 0.22 0.20
HCO3 (SP) meq/L 3.45 2.80 3.62 2.10 3.33 1.55 3.80 3.30
5 ATM % 5.10 2.18 7.44 3.00 6.17 2.60 12.08 3.12
SP % 36.6 25 36.60 25.00 38.60 30.00 50.60 27.40

Blue = paired 
comparison where 
wood chips were 
significantly less 
than no wood chips 

Yellow = paired 
comparison where 
wood chips were 
significantly greater 
than no wood chips 


water potential

		

										Mid day stem water potential

										Date

								chips		8/26/02		9/26/02		10/14/02		7/10/03		7/31/03		8/28/03		9/4/03		10/2/03

								C-1		12.5		13		7		14		10		8.5		8		10.5

								C-2		13		9.5		6.5		13		10		10		9		8

								C-3		11.5		9.5		8		12.5		13		10.5		10		9

								C-4		11.5		9		5.5		14		15		9		9		6

								C-5		11.5		10.5		6		11		15		8.5		9		10

								Average		12		10.3		6.6		12.9		12.6		9.3		9		8.7

								No-chips

								NC-1		17.5		16		9.5		18		25		18		15		12

								NC-2		16		18		9		19		15		12.5		14.5		10

								NC-3		20.5		16.5		8		17		14		15		12.5		10

								NC-4		17		16.5		10		20		25		14.5		18		10

								NC-5		17.5		14		11.5		18		25		13		15		10

								Average		17.7		16.2		9.6		18.4		20.8		14.6		15		10.4

						T-test		one-sided		0.0000568966		0.0001418935		0.0015820619		0.00004256		0.0096836966		0.0004925721		0.0001029896		0.0469363705

								two-sided		0.0001137931		0.000283787		0.0031641238		0.0000851201		0.0193673933		0.0009851443		0.0002059791		0.0938727409





water potential

		



b
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Infiltration

		

				Water Penetration Experiments

				time in seconds  that it takes 5 gallons of water to be no longer visible after being added to the barrels

						Date				april		may		june		july		august		september		october

				Wood chips		8/26/02		9/25/02		4/25/03		5/22/03		6/26/03		7/31/03		8/28/03		9/25/03		5/11/04		6/24/04		8/2/04		9/27/04

				C-1		101		180		97		74		98		88		121		119		75		85		315		270

				C-2		87		106		133		63		72		101		124		112		120		215		300		210

				C-3		76		97		103		56		73		70		92		99		85		87		95		90

				C-4		62		56		60		42		73		64		69		69		60		70		70		60

				C-5		64		81		76		50		56		56		78		79		105		53		60		45

				Average		78		104		93.8		57		74.4		75.8		96.8		95.6		89		102		168		135

				No-chips

				NC-1		1129		1081		947		618		630		748		710		741		600		1425		1200		840

				NC-2		579		402		563		296		404		484		665		478		375		1365		1605		705

				NC-3		364		357		482		314		296		398		665		454		290		675		1620		330

				NC-4		454		468		473		376		449		478		638		417		285		1335		1635		645

				NC-5		421		403		442		352		336		548		717		458		300		1350		1650		540

				Average		589.4		542.2		581.4		391.2		423		531.2		679		509.6		370		1230		1542		612

		T-test		one-sided		0.0031869258		0.006418478		0.000428514		0.0002280114		0.0001696437		0.0000309391		0.0000000006		0.0000583887		0.0008458126		0.0000236194		0.0000004834		0.0005633649

				two-sided		0.0063738517		0.012836956		0.0008570279		0.0004560229		0.0003392873		0.0000618783		0.0000000012		0.0001167774		0.0016916252		0.0000472389		0.0000009669		0.0011267298
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circumfrence

		

																		WORK REQ #:				01S422		HOLTZ, BRENT

																		# OF SAMPLES:				10		CTY: MADERA																																																				2000		2000		2001		2001		2002		2002

																		DATE RECEIVED:				03/22/01																																																						Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

																		DATE REPORTED:				05/30/01		Almond Soil																																																		pH		6.5 a		7.2 b		6.7 a		7.5 b		6.88 a		7.38 b

																		DANR CLIENT #:				HOLB1C		As Received																																																		EC		0.5 a		0.3 b		0.5 a		0.3 b		0.48 a		0.29 b

								2000 sampling																																																																		Ca		2.8 a		1.2 b		2.8 a		1.4 b		3.20 a		1.47 b

																																																																										Mg		1.6 a		0.8 b		1.6 a		1 b		1.97 a		0.98 b

																																																																										Na		0.90		1.00		1.5 a		1.1 b		0.93 a		0.62 b

																																																																										Cl		0.50		0.50		0.60		0.60		1.15 a		0.48 b

				Sample Type:  SOIL						Date Sampled:  3/19/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almon Brush																																																																B ppm		0.50		0.60		0.8 a		0.5 b		----		----

																																																																										Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b		6.80 a		3.58 b

						Wood-chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt												Mn ppm		34.30		34.70		8.7 a		25.4 b		7.98 a		3.37 b

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #										Fe ppm		176.40		122.00		18.6 a		67.5 b		16.88 a		10.17 b

						C-1		??6.2		?0.50		??2.5		??1.6		??1.1		??0.6		??0.8		??8.3		??29.7		??167		??5.7		?0.17		?4.98		0.084		??8.9		??1.2		??62.3		??0.3		??110		??3.3		??0.8		??0.1		??16		??6.6		?4.40		??5.4		NES		NES												Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b		4.98 a		2.73 b

						C-2		??6.2		?0.46		??2.7		??1.5		??0.7		??0.4		??0.5		??14.1		??46.2		??279		??9.3		?0.21		?10.18		0.115		??9.9		??1.2		??62.6		??0.3		??129		??3.8		??0.9		??0.1		??17		??9.4		?5.99		??0.5		NES		NES												C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b		1.09 a		0.40 b

						C-3		??6.6		?0.46		??2.7		??1.3		??0.7		??0.4		??0.5		??11.6		??34.0		??178		??7.0		?0.09		?2.21		0.097		??9.6		??0.5		??62.1		??0.3		??128		??3.6		??0.8		??0.1		??13		??8.8		?7.90		??0.6		??86		??10												NH4-Nppm		10.7 a		3.1 b		6.8 a		2.7 b		8.78 a		2.75 b

						C-4		??6.7		?0.45		??3.0		??1.8		??0.8		??0.6		??0.4		??9.9		??23.5		??84		??6.2		?0.28		?10.75		0.093		??8.3		??0.3		??40.8		??0.2		??90		??4.0		??1.0		??0.1		??14		??9.7		?5.67		??1.4		??88		??8												N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b		0.65		0.32

						C-5		??6.8		?0.51		??3.2		??1.7		??1.1		??0.5		??0.4		??16.9		??37.9		??174		??13.6		?0.13		?4.78		0.148		??17.0		??0.2		??56.9		??0.3		??115		??5.6		??1.2		??0.1		??25		??10.3		?8.01		??5.3		??87		??10												Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b		39.62 a		17.55 b

																																																																										X-K ppm		114.4 a		49 b		94.2 a		55.8 b		54.17 a		36.50 b

						Average		??6.5		??0.5		??2.8		??1.6		??0.9		??0.5		??0.5		??12.2		??34.3		??176.4		??8.4		??0.2		??6.6		??0.1		??10.7		??0.7		??56.9		??0.3		??114.4		??4.1		??0.9		??0.1		??17.0		??9.0		??6.4		??2.6		??87.0		??9.3												CEC meq/100g		9.0 a		5.9 b		3.90		3.40		6.83 a		4.52 b

						Std																																																																				OM %		6.4 a		0.5 b		1.2 a		0.4 b		1.36 a		0.50 b

						T-test

						sig

						No-chips

						NC-1		??7.3		?0.41		??1.9		??1.2		??1.0		??0.5		??0.7		??8.2		??63.3		??193		??7.1		?0.06		?0.49		0.046		??4.5		??4.2		??44.0		??0.1		??53		??2.0		??0.6		??0.1		??12		??5.3		?0.90		??0.3		??86		??11

						NC-2		??7.4		?0.26		??0.9		??0.6		??0.9		??0.5		??0.6		??3.1		??27.8		??128		??2.4		?0.04		?0.16		0.022		??2.9		??1.7		??40.4		??0.1		??44		??1.4		??0.5		<0.1		??10		??5.6		?0.53		??0.3		??88		??9

						NC-3		??7.1		?0.23		??0.8		??0.6		??0.9		??0.5		??0.6		??2.3		??24.2		??80		??2.1		?0.04		?0.35		0.019		??2.4		??1.2		??48.0		??0.1		??45		??1.3		??0.5		<0.1		??11		??6.3		?0.35		??0.2		??89		??8

						NC-4		??7.2		?0.29		??1.1		??0.8		??1.1		??0.5		??0.6		??3.6		??28.3		??117		??2.9		?0.07		?0.59		0.020		??2.7		??2.0		??51.4		??0.1		??46		??1.5		??0.5		<0.1		??11		??7.3		?0.43		??12.7		??90		??7

						NC-5		??7.2		?0.34		??1.5		??1.0		??1.1		??0.6		??0.4		??6.3		??29.9		??92		??4.6		?0.05		?0.42		0.027		??3.0		??2.1		??47.5		??0.1		??57		??1.9		??0.6		??0.1		??14		??5.2		?0.49		??2.5		??90		??7														2000		2000		2001		2001		2002		2002				2003		2003		2004		2004		2006		2006		2007		2007

																																																																												Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips				Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

						Average		??7.2		??0.3		??1.2		??0.8		??1.0		??0.5		??0.6		??4.7		??34.7		??122.0		??3.8		??0.1		??0.4		??0.0		??3.1		??2.2		??46.3		??0.1		??49.0		??1.6		??0.5		??0.1		??11.6		??5.9		??0.5		??3.2		??88.6		??8.4												pH		6.5 a		7.2 b		6.7 a		7.5 b		6.88 a		7.38 b		pH		6.53		6.80		6.80		7.03		6.97		7.13		6.87		7.37

						Std																																																																				EC		0.5 a		0.3 b		0.5 a		0.3 b		0.48 a		0.29 b		EC dS/m		0.69		0.52		0.57		0.41		0.67		0.33		0.67		0.41

						T-test		0.0006263539		0.0010414861		0.0001662599		0.0009224354		0.2731392226		0.693799838		0.5160766338		0.0041631751		0.9583286368		0.1764708014		0.0296853895		0.0058557313		0.0059251004		0.0001865996		0.0015722026		0.0234550643		0.0477699977		0.0000185312		0.0000247755		0.0004363306		0.0009531244		0		0.0415461755		0.0037433845		0.0000307969		0.8385313981		0.1901161492		0.4327496928												Ca		2.8 a		1.2 b		2.8 a		1.4 b		3.20 a		1.47 b		CEC meq/100g		7.03		4.05		10.75		4.77		8.98		3.93		14.27		4.23

						sig		yes		yes		yes		yes								yes						yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes				yes		yes		yes																		Mg		1.6 a		0.8 b		1.6 a		1 b		1.97 a		0.98 b		N (Total) %		0.15		0.04		0.12		0.05		0.08		0.04		0.15		0.04

				Chips had sig ?				less		more		more		more								more						more		more		more		more		more		less		more		more		more		more		more				more		more		more																		Na		0.90		1.00		1.5 a		1.1 b		0.93 a		0.62 b		NH4-N ppm		3.40		1.90		5.07		3.43		3.95		2.25		14.55		2.12

																																																																										Cl		0.50		0.50		0.60		0.60		1.15 a		0.48 b		N03-N ppm		1.35		0.70		2.47		0.50		2.45		1.10		0.83		1.02

																																																																										B ppm		0.50		0.60		0.8 a		0.5 b		***		***		Bray P ppm		21.27		19.97		35.03		25.40		24.20		22.48		18.65		11.77

																																																																										Zn ppm		12.2 a		4.7 b		5.7 a		3.2 b		6.80 a		3.58 b		X-K meq/100g		0.13		0.10		0.20		0.15		0.16		0.12		0.35		0.15

																																																																										Mn ppm		34.30		34.70		8.7 a		25.4 b		7.98 a		3.37 b		X-K ppm		56.17		47.83		79.17		55.50		62.83		45.67		136.67		58.17

				2001 Sampling																																																																						Fe ppm		176.40		122.00		18.6 a		67.5 b		16.88 a		10.17 b		TKN %		0.08		0.03		0.09		0.04		0.09		0.04		0.18		0.04

				COPY TO:																						DATE RECEIVED:				11/15/01																				DATE RECEIVED:				11/15/01										COPY TO:										Cu ppm		8.4 a		3.8 b		4.1 a		2.4 b		4.98 a		2.73 b		Zn (DPTA) ppm		9.55		4.62		10.73		4.37		20.07		10.07		20.43		11.15

				COMMODITY:				Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil																		DATE REPORTED:				01/25/02		Almond Soil								COMMODITY:										N-TOT %		0.2 a		0.1 b		0.1 a		0 b		0.09 a		0.04 b		Zn (Total) ppm		38.67		31.33		52.67		37.17		49.00		40.50		52.67		43.00

				DRY MATTER:				As Received																		DANR CLIENT #:				HOLB1C		As Received																		DANR CLIENT #:				HOLB1C		As Received								DRY MATTER:										C-Tot %		6.6 a		0.4 b		1.0 a		0.4 b		1.09 a		0.40 b		Ca (SP) meq/L		4.20		2.78		3.75		2.27		4.67		1.85		3.93		2.13

																						TURN AROUND TIME IN WORKING DAYS:								42																TURN AROUND TIME IN WORKING DAYS:								42																				TKN %		0.1 a		0 b		0.1 a		0 b		0.06 a		0.02 b		X-Ca meq/100g		4.02		1.97		5.33		2.28		5.62		2.52		7.26		2.70

				Sample Type:  SOIL						Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush																								Date Sampled:  11/4/01;  Grower/Location/Project:  Holtz/Madera/ Wood Chipping Almond Brush						Sample Type:  SOIL										NH4-N ppm		10.7 a		3.1 b		6.8 a		2.7 b		8.78 a		2.75 b		Mg (SP) meq/L		2.78		1.93		2.42		1.55		3.00		1.25		2.45		1.57

						Chips		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu(DTPA)		N-TOT		C-Tot		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt												N03-N ppm		0.7 a		2.2 b		0.1 a		0.6 b		0.65		0.32		X-Mg meq/100g		1.28		0.77		1.62		0.86		1.70		0.90		1.98		0.91

				SAMPLE #		DESC				mmhos/cm		meq/L		meq/L		meq/L		meq/L		ppm		ppm		ppm		ppm		ppm		%		%		%		ppm		ppm		ppm		meq/100g		ppm		meq/100g		meq/100g		meq/100g		ppm		meq/100g		%		%		%		%		SAMPLE #										Bray P ppm		56.9 a		46.3 b		46.9 a		24.2 b		39.62 a		17.55 b		Na (SP) meq/L		1.67		1.12		0.82		0.60		0.95		0.58		0.88		0.68

				1		C-1		??7.3		?0.52		??2.6		??1.7		??1.8		??0.7		??0.8		??4.9		??7.3		??13.1		??4.0		?0.09		?1.04		0.071		??5.7		??0.1		??31.5		??0.2		??67		??2.4		??0.7		??0.1		??19		??4.0		?0.87		??0.5		??89		??7		2										X-K meq/100g		0.3 a		0.1 b		0.3 a		0.1 b		0.12		0.10		X-Na meq/100g		0.10		0.10		0.06		0.04		0.07		0.04		0.08		0.04

				1 dup				??7.3		?0.52		??2.6		??1.7		??1.8		??0.8		??0.7		??4.9		??7.2		??13.1		??4.0		?0.08		?1.21		0.072		??5.8		??0.1		??32.0		??0.2		??67		??2.3		??0.8		??0.1		??22		??4.0		?0.85		??0.5		??88		??8		2 dup										X-K ppm		114.4 a		49 b		94.2 a		55.8 b		54.17 a		36.50 b		X-Na ppm		21.83		11.83		14.50		8.17		16.00		9.33		18.67		9.17

				2		C-2		??6.7		?0.47		??2.4		??1.6		??1.4		??0.6		??0.7		??6.1		??8.6		??17.3		??3.5		?0.08		?1.05		0.067		??7.2		??0.2		??41.0		??0.2		??76		??2.8		??0.9		??0.1		??21		??4.8		?2.43		??1.2		??86		??9		2										X-Ca meq/100g		4.1 a		1.6 b		2.3 a		1.9 b		3.35 a		2.35 b		Cl (SP) meq/L		1.40		0.90		1.22		0.83		1.22		0.67		1.52		1.03

				3		C-3		??6.0		?0.55		??3.8		??1.5		??1.3		??0.5		??1.0		??6.0		??10.9		??30.0		??3.6		?0.06		?0.76		0.056		??7.1		??0.1		??70.1		??0.4		??151		??1.9		??0.4		??0.1		??14		??3.2		?0.90		??0.7		??89		??7		3										X-Mg meq/100g		0.9 a		0.5 b		0.70		0.70		1.10 a		0.88 b		B (SP) mg/L		0.12		0.10		0.22		0.15		0.13		0.10		0.13		0.10

				4		C-4		??6.3		?0.48		??2.5		??1.2		??1.3		??0.5		??0.6		??6.5		??9.6		??19.0		??4.7		?0.08		?1.22		0.067		??8.1		??0.1		??62.5		??0.3		??127		??2.1		??0.5		??0.1		??17		??3.6		?1.10		??0.4		??91		??5		4										Na meq/100g		0.10		0.10		0.10		0.10		0.10		0.10		Mn (DTPA) ppm		21.58		29.48		13.97		12.37		33.08		25.82		29.87		21.88

				5		C-5		??6.6		?0.46		??2.7		??1.7		??1.2		??0.5		??0.7		??5.8		??8.5		??18.8		??4.5		?0.09		?0.91		0.061		??7.1		??0.1		??44.2		??0.2		??77		??2.4		??0.7		??0.1		??15		??4.0		?1.04		??0.5		??88		??8		5										Na ppm		17 a		11.6 b		18.00		15.80		12.50 a		7.83 b		Mn (Total) ppm		129.17		141.00		146.50		135.50		136.67		130.50		134.67		137.17

																																																																										CEC meq/100g		9.0 a		5.9 b		3.90		3.40		6.83 a		4.52 b		Fe (DTPA) ppm		74.08		84.43		17.75		8.70		100.78		60.72		44.88		44.03

				Average				??6.7		??0.5		??2.8		??1.6		??1.5		??0.6		??0.8		??5.7		??8.7		??18.6		??4.1		??0.1		??1.0		??0.1		??6.8		??0.1		??46.9		??0.3		??94.2		??2.3		??0.7		??0.1		??18.0		??3.9		??1.2		??0.6		??88.5		??7.3												OM %		6.4 a		0.5 b		1.2 a		0.4 b		1.36 a		0.50 b		Fe (Total) ppm		5203.33		4840.00		6038.33		5311.67		6605.00		6306.67		6290.00		6250.00

				Std																																																																						CaCO3 %		2.60		3.20		0.60		0.80		0.42		0.45		Cu (DTPA) ppm		5.07		3.07		5.20		2.35		5.80		2.75		7.18		2.40

				T-test																																																																						Sand %		87.00		88.60		88.50		89.00		88.80 a		91.33 b		Cu (Total) ppm		17.00		11.67		61.83		20.33		18.17		11.50		25.00		11.67

				sig																																																																						Silt %		9.30		8.40		7.30		7.00		7.20 a		4.67 b		C (Total) %		1.98		0.48		1.70		0.42		1.39		0.45		2.98		0.44

																																																																										HCO3 meq/L														OM %		1.67		0.58		2.72		0.64		2.35		0.69		4.84		0.92

																																																																																								C-Org %		0.97		0.34		1.58		0.37		1.36		0.40		2.81		0.53

						No-chips																																																																																		Sand %		92.25		92.40		89.25		90.50		87.00		89.00		88.33		89.33

				6		NC-2		??7.5		?0.37		??1.5		??1.1		??1.2		??0.5		??0.5		??3.2		??25.5		??79.1		??2.5		?0.04		?0.41		0.035		??2.7		??0.4		??21.3		??0.1		??54		??1.8		??0.6		??0.1		??14		??3.4		?0.40		??0.7		??90		??6		6																								Silt %		6.75		5.80		6.00		5.00		9.50		7.17		9.00		6.83

				7		NC-3		??7.6		?0.34		??1.5		??1.0		??1.0		??0.4		??0.5		??2.2		??26.2		??77.2		??2.0		?0.04		?0.41		0.029		??2.9		??0.4		??23.5		??0.2		??62		??2.0		??0.7		??0.1		??15		??3.6		?0.38		??0.5		??89		??7		7																								Clay %		1.00		1.80		4.75		4.50		3.50		3.83		2.67		3.83

				8		NC-4		??7.4		?0.28		??1.1		??0.7		??1.0		??0.5		??0.5		??2.4		??27.8		??78.7		??2.1		?0.04		?0.38		0.029		??2.4		??0.3		??21.4		??0.1		??56		??1.9		??0.7		??0.1		??15		??3.4		?0.35		??0.8		??89		??7		8																								CaCO3 %		1.02		0.93		0.20		0.20		0.32		0.28		0.22		0.20

				9		NC-5		??7.4		?0.37		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.9		??51.6		??2.8		?0.04		?0.35		0.026		??2.7		??1.1		??27.4		??0.1		??54		??1.9		??0.7		??0.1		??18		??3.2		?0.41		??1.1		??88		??8		9																								HCO3 (SP) meq/L		3.45		2.80		3.62		2.10		3.33		1.55		3.80		3.30

				9 dup				??7.4		?0.38		??1.5		??1.0		??1.2		??0.7		??0.5		??4.1		??23.8		??50.8		??2.8		?0.04		?0.31		0.027		??2.8		??1.0		??27.4		??0.1		??53		??1.9		??0.7		??0.1		??17		??3.2		?0.44		??1.0		??89		??7		10 dup																								5 ATM %		5.10		2.18		7.44		3.00		6.17		2.60		12.08		3.12

																																																																																								SP %		36.6		25		36.60		25.00		38.60		30.00		50.60		27.40

				Average				??7.5		??0.3		??1.4		??1.0		??1.1		??0.6		??0.5		??3.2		??25.4		??67.5		??2.4		??0.0		??0.4		??0.0		??2.7		??0.6		??24.2		??0.1		??55.8		??1.9		??0.7		??0.1		??15.8		??3.4		??0.4		??0.8		??89.0		??7.0

				Std

				T-test		variance 2		0.0113896692		0.0000953128		0.0003708977		0.000323026		0.0239544451		0.6234643666		0.0030248965		0.0004871264		0.0000000222		0.0000417855		0.0001781334		0.0000202321		0.0000204205		0.0000009163		0.0000042605		0.0078298522		0.0128653779		0.0126008783		0.0422774064		0.016114841		0.8801450768		0.0738115128		0.2022704009		0.0470065106		0.0174978632		0.2848188604		0.5448550991		0.6354808332

						variance 3		0.0157807483		0.0001785569		0.0007896782		0.0002717558		0.0230248234		0.6263088679		0.0067484382		0.0012065866		0.0000001185		0.0008820427		0.0001507755		0.0002911423		0.0001564678		0.0000014884		0.0000681688		0.0360097615		0.0170016317		0.0113878564		0.0466254146		0.0195168173		0.8711720682		0.0755868184		0.1842360363		0.0457431052		0.0235424947		0.2754575128		0.5217145159		0.6177008535

						sig		yes		yes		yes		yes		yes				yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes		yes								yes		yes

				Chips had sig ?				less		more		more		more		more				more		more		less		less		more		more		more		more		more		less		more		more		more		more								more		more

				Soil Sampling 2002

				Sample Type:  SOIL						Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush																								Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush																								Date Sampled:  10/8/02;  Grower/Location/Project:  Holtz/Modesto/ Wood Chipping Almond Brush

								pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		B (SP)		Zn (DTPA)		Mn (DTPA)		Fe (DTPA)		Cu (DTPA)		N (Total)		C (Total)		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Ca		X-Mg		X-Na		X-Na		CEC		OM		CaCO3		Sand		Silt		Clay				Zn (Total)		Cu (Total)		Mn (Total)		Fe (Total)		5 ATM		SP		HCO3 (SP)		CO3 (SP)

				SAMPLE #		DESC		[ SOP 205 ]		[ SOP 215 ]
mmhos/cm		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 227 ]
meq/L		ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 320 ]
%		[ SOP 320 ]
%		[ SOP 315 ]
%		[ SOP 310 ]
ppm		[ SOP 310 ]
ppm		[ SOP 355 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 430 ]
meq/100g		[ SOP 410 ]
%		[ SOP 440 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%				[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 460 ]
%		[ SOP 200 ]
%		[ SOP 220 ]
meq/L		[ SOP 220 ]
meq/L

				1		C-1		??7.2		?0.42		??2.2		??1.5		??0.8		??0.9				??5.2		??7.6		??14.9		??4.3		?0.08		?0.77		0.058		??6.0		??0.1		??27.1		??0.1		??43		??2.9		??1.0		<0.1		??10		??7.1		?1.23		??0.5		??90		??6		??4				??34		??17.2		??137		??5570		??4.1		??26		??2.0		<0.1

				1 dup				??7.2		?0.41		??2.1		??1.4		??0.8		??0.9				??4.9		??7.1		??16.0		??4.3		?0.08		?0.75		0.052		??6.0		??0.1		??51.5		??0.1		??48		??3.2		??1.1		<0.1		??11		??7.0		?1.29		??0.5		NES		NES		??4				??31		??16.4		??133		??4520		NES				??1.9		<0.1

				2		C-2		??6.3		?0.80		??7.5		??4.2		??1.5		??2.2				NES		NES		NES		NES		?0.12		?1.66		0.060		??18.3		??2.5		??29.1		??0.2		??84		??4.3		??1.3		??0.1		??21		??6.8		?1.36		??0.4		??87		??9		??4				??39		??20.1		??174		??5530		??6.3		??31		??4.0		<0.1

				3		C-3		??6.9		?0.42		??2.5		??1.5		??0.9		??0.9				??7.6		??7.7		??18.2		??4.4		?0.12		?1.69		0.049		??9.5		??1.0		??48.5		??0.1		??50		??3.1		??1.0		<0.1		??10		??6.0		?1.39		??0.2		??89		??7		??4				??33		??17.1		??147		??4700		??4.2		??28		??2.1		<0.1

				4		C-4		??7.0		?0.39		??2.2		??1.4		??0.7		??0.9				??8.2		??7.4		??15.6		??5.5		?0.08		?0.89		0.056		??5.8		??0.1		??39.5		??0.1		??52		??3.5		??1.1		<0.1		??11		??6.3		?1.32		??0.7		??90		??6		??4				??39		??21.0		??140		??5250		??3.9		??27		??1.8		<0.1

				5		C-5		??6.7		?0.44		??2.7		??1.8		??0.9		??1.1				??8.1		??10.1		??19.7		??6.4		?0.04		?0.77		0.070		??7.1		??0.1		??42.0		??0.1		??48		??3.1		??1.1		??0.1		??12		??7.8		?1.57		??0.2		??88		??8		??4				??47		??23.7		??177		??6840		??4.7		??29		??2.3		<0.1

				Average				6.88		0.48		3.20		1.97		0.93		1.15				6.80		7.98		16.88		4.98		0.09		1.09		0.06		8.78		0.65		39.62		0.12		54.17		3.35		1.10		0.10		12.50		6.83		1.36		0.42		88.80		7.20		4.00				37.17		19.25		151.33		5401.67		4.64		28.20		2.35		<0.1

				Std

				6		NC-1		??7.3		?0.27		??1.3		??0.9		??0.6		??0.3				??4.2		??3.7		??14.9		??3.9		?0.04		?0.33		0.024		??3.5		??0.6		??22.9		??0.1		??31		??2.1		??0.8		<0.1		??7		??4.4		?0.43		??0.3		??91		??5		??4				??35		??16.2		??136		??4830		??1.6		??21		??1.7		<0.1

				7		NC-2		??7.4		?0.24		??1.2		??0.8		??0.6		??0.4				??2.8		??2.8		??7.7		??2.1		?0.04		?0.29		0.024		??2.0		??0.2		??16.5		??0.1		??37		??2.4		??0.9		<0.1		??8		??5.6		?0.50		??0.5		??90		??6		??4				??31		??11.6		??162		??5720		??2.2		??21		??1.5		<0.1

				8		NC-3		??7.4		?0.30		??1.6		??1.1		??0.6		??0.5				??2.4		??2.9		??7.4		??1.4		?0.04		?0.39		0.024		??2.6		??0.3		??14.6		??0.1		??39		??2.3		??0.9		<0.1		??8		??5.1		?0.54		??0.6		??92		??4		??4				??30		??10.1		??173		??5560		??2.3		??21		??1.6		<0.1

				9		NC-4		??7.4		?0.32		??1.6		??1.1		??0.7		??0.7				??2.6		??2.7		??8.4		??1.7		?0.04		?0.33		0.016		??3.1		??0.3		??15.3		??0.1		??40		??2.5		??0.9		<0.1		??10		??2.5		?0.44		??0.4		??91		??5		??4				??34		??12.4		??173		??5560		??2.2		??21		??1.9		<0.1

				10		NC-5		??7.4		?0.30		??1.6		??1.0		??0.6		??0.5				??4.8		??4.1		??10.9		??3.6		?0.04		?0.58		0.027		??2.6		??0.3		??18.5		??0.1		??36		??2.4		??0.9		<0.1		??7		??5.0		?0.57		??0.5		??92		??4		??4				??46		??20.6		??178		??5840		??2.2		??21		??1.6		<0.1

				10 dup				??7.4		?0.30		??1.5		??1.0		??0.6		??0.5				??4.7		??4.0		??11.7		??3.7		?0.04		?0.50		0.02		??2.7		??0.2		17.5		??0.1		??36		??2.4		??0.9		<0.1		??7		4.5		0.5		0.4		??92		??4		??4				??47		??20.7		??184		??5850		NES				??1.7		<0.1

				Average				7.38		0.29		1.47		0.98		0.62		0.48				3.58		3.37		10.17		2.73		0.04		0.40		0.02		2.75		0.32		17.55		0.10		36.50		2.35		0.88				7.83		4.52		0.50		0.45		91.33		4.67		4.00				37.17		15.27		167.67		5560.00		2.10		21.00		1.67

				Std

				T-test

				onesided				0.0026544026		0.0075069744		0.0368568468		0.0275960238		0.0117255763		0.0062378084				0.0017620355		0.0000095214		0.0009111267		0.0031171601		0.0017535468		0.0025830443		0.0000005788		0.0064294251		0.2135244725		0.0001968234		0.1704465662		0.0088006401		0.0004340809		0.0005375211		0		0.0131499852		0.0005446273		0.0000000075		0.35950705		0.0016958351		0.0016958351		0				0.5		0.0514394789		0.0759656284		0.3392573642		0.0002546088		0.0000157484		0.0368031482		0

				twosided				0.0053088052		0.0150139488		0.0737136936		0.0551920477		0.0234511527		0.0124756169				0.0035240709		0.0000190427		0.0018222534		0.0062343202		0.0035070936		0.0051660887		0.0000011576		0.0128588501		0.4270489451		0.0003936468		0.3408931323		0.0176012801		0.0008681617		0.0010750422		0		0.0262999704		0.0010892545		0.000000015		0.7190141		0.0033916702		0.0033916702		0				1		0.1028789578		0.1519312569		0.6785147284		0.0005092177		0.0000314968		0.0736062964		0

				Significance				yes		yes		yes		yes		yes		yes				yes		yes		yes		yes		yes		yes		yes		yes		no		yes		no		yes		yes		yes				yes		yes		yes		no		yes		yes		no				no		yes		no		no		yes		yes		yes		no

				chips had sig?				less		moe		more		more		more		more				more		more		more		more		more		more		more		more				more				more		more		more				more		more		more				less		more								more						more		more		more

				Soil Sampling 2003

								SP		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		HCO3 (SP)		CO3 (SP)		TKN		N (Total)		C (Total)		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Na		X-Na		X-Ca		X-Mg		B (SP)		Zn (DTPA)		Mn (DTPA)		Cu (DTPA)		Fe (DTPA)		Zn (Total)		Mn (Total)		Fe (Total)		Cu (Total)		CEC		OM		C-Org		CaCO3		Sand		Silt		Clay		5 ATM

				SAMPLE #		DESC		[ SOP 200 ]
%		[ SOP 205 ]		[ SOP 215 ]
dS/m		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 227 ]
meq/L		[ SOP 220 ]
meq/L		[ SOP 220 ]
meq/L		[ SOP 315 ]
%		[ SOP 320 ]
%		[ SOP 320 ]
%		[ SOP 312 ]
ppm		[ SOP 312 ]
ppm		[ SOP 355 ]
ppm		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 230 ]
mg/L		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 430 ]
meq/100g		[ SOP 410 ]
%		[ SOP 410 ]
%		[ SOP 440 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 460 ]
%

				1		C-1 Wood Chips		??34		??6.5		?0.72		??4.3		??2.9		??1.8		??1.6		??4.0		<0.1		0.108		?0.16		?2.07		??3.3		??0.8		??18.7		??57		??0.1		??21		??0.1		??4.2		??1.4		??0.1		??10.4		??11.5		??5.8		??16.8		??39		??128		??4830		??17		??7.6		?1.48		?0.86		??1.0		NES		NES		NES		??5.9

				1 dup						??6.5		?0.72		??4.3		??2.8		??1.8		??1.6		??3.7		<0.1		0.078		?0.16		?2.10		??3.4		??0.9		??19.6		??53		??0.1		??20		??0.1		??4.1		??1.3		NES		??10.1		??10.2		??4.9		??15.5		??45		??135		??5230		??17		??6.9		?1.47		?0.85		??0.9		NES		NES		NES		NES

				2		C-2 Wood Chips		??43		??6.6		?0.69		??4.0		??2.8		??1.5		??1.1		??3.2		<0.1		0.089		?0.16		?2.58		??4.6		??4.4		??15.1		??50		??0.1		??21		??0.1		??4.7		??1.5		??0.1		??7.5		??24.1		??4.2		??58.3		??29		??119		??4430		??13		??8.1		?2.56		?1.48		??1.2		??92		??7		??1		??6.4

				3		C-3 Wood Chips		??37		??6.7		?0.69		??3.9		??2.7		??1.9		??1.5		??3.1		<0.1		0.073		?0.15		?2.12		??3.1		??0.8		??21.8		??49		??0.1		??27		??0.1		??3.8		??1.2		??0.1		??9.5		??26.5		??4.4		??94.0		??38		??127		??5150		??16		??6.7		?1.57		?0.91		??1.0		??92		??7		??1		??4.6

				4		C-4 Wood Chips		??32		??6.3		?0.61		??4.0		??2.5		??1.4		??1.2		??3.3		<0.1		0.078		?0.13		?1.66		??2.7		??0.3		??30.8		??59		??0.2		??19		??0.1		??3.4		??1.1		??0.2		??9.8		??29.2		??5.1		??158.6		??37		??118		??5110		??17		??6.1		?1.58		?0.92		??1.0		??94		??5		??1		??4.4

				5		C-5 Wood Chips		??31		??6.6		?0.72		??4.7		??3.0		??1.6		??1.4		??3.4		<0.1		0.070		?0.12		?1.37		??3.3		??0.9		??21.6		??69		??0.2		??23		??0.1		??3.9		??1.2		??0.1		??10.0		??28.0		??6.0		??101.3		??44		??148		??6470		??22		??6.8		?1.35		?0.78		??1.0		??91		??8		??1		??4.2

				Average				35.40		6.53		0.69		4.20		2.78		1.67		1.40		3.45		0.00		0.08		0.15		1.98		3.40		1.35		21.27		56.17		0.13		21.83		0.10		4.02		1.28		0.12		9.55		21.58		5.07		74.08		38.67		129.17		5203.33		17.00		7.03		1.67		0.97		1.02		92.25		6.75		1.00		5.10

				6		NC-1 No Wood Chips		??25		??6.9		?0.56		??2.9		??2.0		??1.3		??1.0		??2.9		<0.1		0.031		?0.04		?0.52		??2.4		??1.2		??24.6		??49		??0.1		??15		??0.1		??2.1		??0.8		??0.1		??6.5		??49.1		??4.7		??89.4		??33		??117		??4000		??14		??4.6		?0.62		?0.36		??0.9		??91		??7		??2		??2.4

				7		NC-2 No Wood Chips		??24		??7.1		?0.50		??2.7		??1.9		??1.0		??0.8		??3.2		<0.1		0.025		?0.04		?0.48		??1.9		??0.7		??13.3		??42		??0.1		??10		<0.1		??1.8		??0.7		??0.1		??4.6		??27.4		??1.9		??130.8		??33		??146		??5430		??10		??3.4		?0.55		?0.32		??0.9		??94		??5		??1		??1.9

				8		NC-3 No Wood Chips		??24		??6.9		?0.54		??2.7		??1.9		??1.4		??1.2		??2.5		<0.1		0.026		?0.04		?0.57		??1.4		??0.8		??19.3		??48		??0.1		??15		??0.1		??1.9		??0.8		??0.1		??2.4		??16.7		??1.6		??51.3		??25		??156		??4750		??8		??4.3		?0.52		?0.30		??1.0		??92		??7		??1		??2.3

				9		NC-4 No Wood Chips		??24		??6.7		?0.54		??2.9		??2.0		??1.0		??0.8		??2.9		<0.1		0.032		<0.04		?0.51		??2.1		??0.6		??21.1		??47		??0.1		??10		<0.1		??1.8		??0.7		??0.1		??5.3		??26.5		??3.5		??76.6		??31		??124		??4080		??12		??3.2		?0.51		?0.30		??0.9		??93		??4		??3		??2.0

				10		NC-5 No Wood Chips		??26		??6.6		?0.49		??2.7		??1.9		??1.0		??0.8		??2.6		<0.1		0.027		<0.04		?0.46		??1.8		??0.5		??20.7		??52		??0.1		??11		<0.1		??2.1		??0.8		??0.1		??4.6		??29.8		??3.5		??82.8		??33		??150		??5280		??13		??4.2		?0.65		?0.38		??0.9		??92		??6		??2		??2.3

				10 dup						??6.6		?0.49		??2.8		??1.9		??1.0		??0.8		??2.7		<0.1		0.028		<0.04		?0.36		??1.8		??0.4		??20.8		??49		??0.1		??10		<0.1		??2.1		??0.8		??0.1		??4.3		??27.4		??3.2		??75.7		??33		??153		??5500		??13		??4.6		?0.63		?0.37		??1.0		NES		NES		NES		??2.2

				Average				24.60		6.80		0.52		2.78		1.93		1.12		0.90		2.80		0.00		0.03		0.04		0.48		1.90		0.70		19.97		47.83		0.10		11.83		0.10		1.97		0.77		0.10		4.62		29.48		3.07		84.43		31.33		141.00		4840.00		11.67		4.05		0.58		0.34		0.93		92.40		5.80		1.80		2.18

				T-test

				onesided				0.0005825461		0.011218146		0.0000056477		0.000000302		0.0000002042		0.0002650466		0.0005175977		0.001851187		0		0.0000014591		0.0000094332		0.0000029475		0.0002336291		0.1623568302		0.31590328		0.0151540112		0.0724638027		0.0000358173		0.1332848517		0.0000003596		0.0000052053		0.1483325185		0.0000166679		0.0928299921		0.0023829937		0.3434363956		0.0106192067		0.0870962197		0.1882289957		0.0025908261		0.0000070544		0.0000715697		0.0000711792		0.0479532021		0.4282741253		0.1533518283		0.0506629382		0.0000264229

				twosided				0.0011650922		0.0134097065		0.0000451112		0.0000033741		0.0000025086		0.0016230351		0.0029674946		0.0089177354		0		0.0000141639		0.0000188664		0.0000277583		0.0013703673		0.4150945075		0.6254243743		0.0432672669		0.1864465095		0.0002583752		0.2665697034		0.0000033289		0.0000379377		0.3465935071		0.0001317001		0.2077659278		0.0090406967		0.6704119949		0.0287130053		0.2979717083		0.2563821128		0.0074376872		0.0000307253		0.0004161343		0.0004106436		0.0743849303		0.8565482506		0.3067036565		0.1013258764		0.0001932316

				Soil Sampling 2004

				Sample Type:  SOIL						Date Sampled:  10-25-2004;  Grower/Location/Project:  Holtz/Modesto / Wood Chipping Almond Brush																								Date Sampled:  10-25-2004;  Grower/Location/Project:  Holtz/Modesto / Wood Chipping Almond Brush																								Date Sampled:  10-25-2004;  Grower/Location/Project:  Holtz/Modesto / Wood Chipping Almond Brush

								SP		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		HCO3 (SP)		CO3 (SP)		B (SP)		TKN		N (Total)		C (Total)		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Na		X-Na		X-Ca		X-Mg		Zn (DTPA)		Mn (DTPA)		Cu (DTPA)		Fe (DTPA)		Zn (Total)		Mn (Total)		Fe (Total)		Cu (Total)		CEC		OM		C-Org		CaCO3		Sand		Silt		Clay		5 ATM

				SAMPLE #		DESC		[ SOP 200 ]
%		[ SOP 205 ]		[ SOP 215 ]
dS/m		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 227 ]
meq/L		[ SOP 220 ]
meq/L		[ SOP 220 ]
meq/L		[ SOP 230 ]
mg/L		[ SOP 315 ]
%		[ SOP 320 ]
%		[ SOP 320 ]
%		[ SOP 312 ]
ppm		[ SOP 312 ]
ppm		[ SOP 355 ]
ppm		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 590 ]
ppm		[ SOP 430 ]
meq/100g		[ SOP 410 ]
%		[ SOP 410 ]
%		[ SOP 440 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 460 ]
%

				1		C-1 Wood Chips		??39		??6.6		?0.67		??4.2		??2.8		??1.1		??1.4		??3.3		<0.1		??0.2		0.107		?0.14		?2.15		??7.1		??4.5		??27.9		??68		?0.17		??19		?0.08		?5.66		?1.73		??9.5		??19.0		??5.3		??15.9		??54		??142		??5520		??80		??12.5		?3.71		?2.15		??0.2		NES		NES		NES		??8.4

				1 dup						??6.6		?0.67		??4.1		??2.7		??1.1		??1.4		??3.2		<0.1		??0.2		0.110		?0.14		?2.16		??7.2		??4.6		??27.1		??70		?0.18		??19		?0.08		?5.90		?1.80		??9.7		??18.2		??5.2		??15.3		??41		??125		??5220		??44		??11.3		?3.44		?2.00		??0.2		NES		NES		NES		NES

				2		C-2 Wood Chips		??44		??6.9		?0.70		??4.6		??3.1		??1.0		??1.4		??3.5		<0.1		??0.2		0.132		?0.13		?1.99		??6.0		??4.0		??27.2		??80		?0.20		??22		?0.10		?8.14		?2.51		??15.6		??17.2		??5.8		??18.2		??51		??131		??5430		??56		??14.3		?4.11		?2.39		??0.2		??88		??9		??3		??10.6

				3		C-3 Wood Chips		??35		??6.8		?0.49		??3.3		??2.1		??0.6		??1.1		??6.2		<0.1		??0.2		0.082		?0.11		?1.51		??3.6		??0.6		??46.3		??85		?0.22		??10		?0.04		?4.16		?1.30		??11.2		??10.3		??4.6		??20.0		??59		??168		??6950		??63		??8.7		?1.95		?1.13		??0.2		??90		??4		??6		??6.7

				4		C-4 Wood Chips		??33		??6.9		?0.41		??2.8		??1.7		??0.5		??0.9		??2.4		<0.1		??0.2		0.064		?0.06		?0.63		??3.1		??0.4		??47.4		??72		?0.18		??9		?0.04		?3.92		?1.11		??10.0		??8.3		??4.9		??18.1		??44		??112		??5420		??53		??8.2		?1.41		?0.82		??0.2		??91		??4		??5		??5.6

				5		C-5 Wood Chips		??32		??7.0		?0.50		??3.5		??2.1		??0.6		??1.1		??3.1		<0.1		??0.3		0.070		?0.12		?1.78		??3.4		??0.7		??34.3		??100		?0.26		??8		?0.04		?4.22		?1.28		??8.4		??10.8		??5.4		??19.0		??67		??201		??7690		??75		??9.5		?1.67		?0.97		??0.2		??88		??7		??5		??5.9

				Average				36.60		6.80		0.57		3.75		2.42		0.82		1.22		3.62		0.00		0.22		0.09		0.12		1.70		5.07		2.47		35.03		79.17		0.20		14.50		0.06		5.33		1.62		10.73		13.97		5.20		17.75		52.67		146.50		6038.33		61.83		10.75		2.72		1.58		0.20		89.25		6.00		4.75		7.44

				6		NC-1 No Wood Chips		??24		??7.1		?0.41		??2.1		??1.4		??0.8		??0.9		??2.1		<0.1		??0.1		0.033		?0.05		?0.38		??3.2		??0.5		??34.0		??53		?0.14		??12		?0.05		?2.09		?0.78		??3.3		??26.9		??3.2		??13.8		??57		??92		??4220		??35		??4.4		?0.54		?0.31		??0.2		??91		??4		??5		??2.5

				7		NC-2 No Wood Chips		??25		??7.0		?0.41		??2.3		??1.6		??0.6		??0.9		??2.0		<0.1		??0.2		0.038		?0.06		?0.51		??4.0		??0.7		??17.8		??50		?0.13		??7		?0.03		?2.09		?0.80		??6.2		??8.6		??1.9		??7.5		??40		??138		??5220		??34		??4.2		?0.63		?0.37		??0.2		??92		??3		??5		??3.1

				8		NC-3 No Wood Chips		??27		??7.1		?0.43		??2.5		??1.7		??0.6		??0.9		??2.5		<0.1		??0.2		0.036		?0.06		?0.50		??2.3		??0.3		??18.1		??59		?0.15		??8		?0.04		?2.26		?0.86		??4.0		??7.5		??1.3		??5.9		??32		??145		??5610		??12		??4.5		?0.63		?0.37		??0.2		NES		NES		NES		??3.0

				9		NC-4 No Wood Chips		??25		??7.0		?0.42		??2.3		??1.6		??0.6		??0.9		??2.0		<0.1		??0.2		0.041		?0.04		?0.41		??3.8		??0.7		??26.8		??53		?0.14		??8		?0.03		?2.38		?0.89		??5.3		??8.5		??2.7		??7.3		??32		??136		??5280		??13		??4.7		?0.75		?0.43		??0.2		??90		??6		??4		??3.4

				10		NC-5 No Wood Chips		??24		??7.0		?0.39		??2.2		??1.5		??0.5		??0.7		??2.0		<0.1		??0.1		0.040		?0.05		?0.38		??3.7		??0.4		??27.8		??57		?0.15		??7		?0.03		?2.31		?0.88		??3.9		??11.8		??2.6		??9.3		??30		??150		??5590		??13		??6.1		?0.62		?0.36		??0.2		??89		??7		??4		??3.1

				10 dup						??7.0		?0.39		??2.2		??1.5		??0.5		??0.7		??2.0		<0.1		??0.1		0.037		?0.05		?0.34		??3.6		??0.4		??27.9		??61		?0.16		??7		?0.03		?2.53		?0.93		??3.5		??10.9		??2.4		??8.4		??32		??152		??5950		??15		??4.7		?0.65		?0.38		??0.2		NES		NES		NES		??2.9

				Average				25.00		7.03		0.41		2.27		1.55		0.60		0.83		2.10		0.00		0.15		0.04		0.05		0.42		3.43		0.50		25.40		55.50		0.15		8.17		0.04		2.28		0.86		4.37		12.37		2.35		8.70		37.17		135.50		5311.67		20.33		4.77		0.64		0.37		0.20		90.50		5.00		4.50		3.00

				T-test

				onesided				0.0004611437		0.004259831		0.0040092307		0.0001623807		0.0014236544		0.0533713735		0.0013516829		0.0096712123		0		0.0189644857		0.0001938923		0.0002221513		0.0001559929		0.0374226572		0.0223620808		0.0330642863		0.0005398832		0.0014073114		0.0185519275		0.0159862093		0.000466754		0.0022981093		0.0001157972		0.3304357101		0.000002283		0.0000254997		0.0113004027		0.2555299397		0.0820414092		0.0000878805		0.0000726008		0.0007277401		0.0007308767		0.5		0.1266869822		0.2684816622		0.3651788835		0.000268929

				twosided				0.0009222873		0.008519662		0.0080184615		0.0003247615		0.0028473087		0.1067427471		0.0027033658		0.0193424247		0		0.0379289714		0.0003877845		0.0004443027		0.0003119857		0.0748453144		0.0447241616		0.0661285726		0.0010797663		0.0028146227		0.037103855		0.0319724186		0.000933508		0.0045962185		0.0002315944		0.6608714202		0.0000045661		0.0000509994		0.0226008054		0.5110598794		0.1640828185		0.000175761		0.0001452016		0.0014554801		0.0014617533		1		0.2533739644		0.5369633244		0.730357767		0.000537858

				Soil Sampling 2006

				Sample Type:  SOIL						Date Sampled:  10-16-2006;  Grower/Location/Project:  Madera, Wood Chipping Almond Brush																								Date Sampled:  10-16-2006;  Grower/Location/Project:  Madera, Wood Chipping Almond Brush																								Date Sampled:  10-16-2006;  Grower/Location/Project:  Madera, Wood Chipping Almond Brush

								SP		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		HCO3 (SP)		CO3 (SP)		B (SP)		N (Total)		C (Total)		TKN		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Na		X-Na		X-Ca		X-Mg		Zn (DTPA)		Mn (DTPA)		Cu (DTPA)		Fe (DTPA)		Zn (Total)		Mn (Total)		Fe (Total)		Cu (Total)		CEC		OM		C-Org		CaCO3		5 ATM		Sand		Silt		Clay

				SAMPLE #		DESC		[ SOP 200 ]
%		[ SOP 205 ]		[ SOP 215 ]
dS/m		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 235 ]
meq/L		[ SOP 227 ]
meq/L		[ SOP 220 ]
meq/L		[ SOP 220 ]
meq/L		[ SOP 230 ]
mg/L		[ SOP 320 ]
%		[ SOP 320 ]
%		[ SOP 315 ]
%		[ SOP 312 ]
ppm		[ SOP 312 ]
ppm		[ SOP 355 ]
ppm		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
ppm		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 360 ]
meq/100g		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 380 ]
ppm		[ SOP 390 ]
ppm		[ SOP 390 ]
ppm		[ SOP 390 ]
ppm		[ SOP 390 ]
ppm		[ SOP 430 ]
meq/100g		[ SOP 410 ]
%		[ SOP 410 ]
%		[ SOP 440 ]
%		[ SOP 460 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%		[ SOP 470 ]
%

				1		C-1 Wood Chips		??35		??7.1		?0.59		??3.9		??2.6		??0.9		??0.9		??3.3		0.1		??0.1		?0.08		?1.52		0.099		??3.8		??1.7		??22.1		??56		?0.14		??15		?0.07		?5.29		?1.63		??13.5		??33.8		??5.4		??101.4		??46		??144		??7210		??20		??9.4		?2.22		?1.29		??0.3		??6.0		??88		??9		??3

				1 dup						??7.1		?0.59		??3.8		??2.5		??0.9		??1.0		??3.2		0.1		0.1		?0.10		?1.50		0.102		??3.7		??1.6		??21.4		??56		?0.14		??14		?0.06		?5.02		?1.53		??14.1		??35.5		??5.3		??118.5		??42		??137		??6750		??17		??9.5		?2.29		?1.33		0.2		??4.8		??89		??8		??3

				2		C-2 Wood Chips		??46		??7.0		?0.63		??4.2		??2.8		??0.9		??0.9		??2.7		0.1		??0.1		?0.09		?1.65		0.103		??4.4		??4.6		??20.1		??57		?0.15		??19		?0.08		?7.39		?2.34		??23.6		??34.4		??5.9		??98.3		??54		??132		??7410		??18		??12.1		?3.51		?2.04		??0.3		??8.5		??84		??12		??4

				3		C-3 Wood Chips		??37		??6.6		?1.09		??7.9		??4.9		??1.4		??2.5		??4.5		0.1		??0.3		?0.07		?1.33		0.081		??5.0		??3.7		??29.6		??94		?0.24		??19		?0.08		?4.71		?1.40		??37.5		??29.8		??5.1		??96.8		??66		??163		??6100		??16		??7.1		?2.10		?1.22		??0.6		??5.8		??87		??9		??4

				4		C-4 Wood Chips		??36		??7.0		?0.57		??4.0		??2.5		??0.8		??1.0		??3.0		0.1		??0.1		?0.06		?1.01		0.073		??2.8		??1.8		??28.3		??52		?0.13		??13		?0.05		?5.34		?1.52		??17.0		??29.4		??5.6		??98.5		??41		??108		??6120		??16		??7.7		?1.81		?1.05		??0.3		??5.5		??88		??9		??3

				5		C-5 Wood Chips		??39		??7.0		?0.57		??4.2		??2.7		??0.8		??1.0		??3.3		0.1		??0.1		?0.08		?1.32		0.093		??4.0		??1.3		??23.7		??62		?0.16		??16		?0.07		?5.96		?1.77		??14.7		??35.6		??7.5		??91.2		??45		??136		??6040		??22		??8.1		?2.14		?1.24		0.2		??6.4		??86		??10		??4

				Average				38.60		6.97		0.67		4.67		3.00		0.95		1.22		3.33		0.10		0.13		0.08		1.39		0.09		3.95		2.45		24.20		62.83		0.16		16.00		0.07		5.62		1.70		20.07		33.08		5.80		100.78		49.00		136.67		6605.00		18.17		8.98		2.35		1.36		0.32		6.17		87.00		9.50		3.50

				6		NC-1 No Wood Chips		??29		??7.3		?0.36		??2.0		??1.3		??0.6		??0.5		??1.9		0.1		0.1		?0.05		?0.69		0.056		??2.5		??0.6		??28.4		??50		?0.13		??10		?0.04		?2.91		?1.00		??12.9		??37.7		??4.5		??66.4		??55		??137		??6380		??18		??5.1		?0.73		?0.42		??0.2		??2.1		??88		??8		??4

				7		NC-2 No Wood Chips		??32		??7.1		?0.33		??1.9		??1.3		??0.6		??0.8		??1.6		0.1		0.1		0.04		?0.45		0.036		??2.4		??0.6		??19.6		??44		?0.11		??10		?0.04		?2.24		?0.81		??4.9		??23.4		??1.9		??64.2		??31		??139		??7240		??11		??3.6		?0.59		?0.34		??0.5		??2.5		??89		??8		??3

				8		NC-3 No Wood Chips		??31		??7.0		?0.33		??1.8		??1.3		??0.6		??0.6		??1.4		0.1		0.1		0.04		?0.39		0.032		??2.3		??1.1		??19.8		??48		?0.12		??10		?0.04		?2.43		?0.90		??3.3		??21.6		??1.5		??49.1		??28		??154		??6310		??9		??3.8		?0.63		?0.36		??0.4		??2.8		??88		??8		??4

				9		NC-4 No Wood Chips		??29		??7.2		?0.31		??1.8		??1.2		??0.5		??0.5		??1.3		0.1		0.1		0.04		?0.36		0.032		??1.9		??1.9		??23.1		??44		?0.11		??9		?0.04		?2.51		?0.90		??7.0		??22.1		??2.2		??68.9		??31		??128		??6140		??9		??2.6		?0.66		?0.38		0.2		??2.6		??90		??6		??4

				10		NC-5 No Wood Chips		??29		??7.1		?0.32		??1.8		??1.2		??0.6		??0.8		??1.5		0.1		0.1		0.04		?0.41		0.037		??2.2		??1.2		??22.9		??45		?0.12		??8		?0.04		?2.56		?0.91		??16.3		??25.8		??3.3		??47.1		??49		??110		??5880		??11		??3.4		?0.76		?0.44		0.2		??2.6		??89		??7		??4

				10 dup						??7.1		?0.32		??1.8		??1.2		??0.6		??0.8		??1.6		0.1		0.1		0.04		?0.39		0.031		??2.2		??1.2		??21.1		??43		?0.11		??9		?0.04		?2.48		?0.88		??16.0		??24.3		??3.1		??68.6		??49		??115		??5890		??11		??5.1		?0.78		?0.46		0.2		??3.0		??90		??6		??4

				Average				30.00		7.13		0.33		1.85		1.25		0.58		0.67		1.55		0.10		0.10		0.04		0.45		0.04		2.25		1.10		22.48		45.67		0.12		9.33		0.04		2.52		0.90		10.07		25.82		2.75		60.72		40.50		130.50		6306.67		11.50		3.93		0.69		0.40		0.28		2.60		89.00		7.17		3.83

				T-test

				onesided				0.0015681		0.0420840447		0.0010689553		0.0007475321		0.0005196578		0.0014480916		0.0322078784		0.000025938		0.5		0.1704465662		0.0000402285		0.000001977		0.0000030549		0.0001424811		0.0222926183		0.2128985906		0.01205208		0.0139608759		0.000054665		0.0000718959		0.0000083163		0.0000996776		0.0244562834		0.0114452451		0.0001724466		0.0000145131		0.0993109916		0.2731285645		0.1877797365		0.0013084627		0.0000634742		0.0000248267		0.0000253077		0.3446246983		0.000025938		0.0171438532		0.003526725		0.129786466

				twosided				0.0031362		0.0841680895		0.0021379105		0.0014950642		0.0010393156		0.0028961832		0.0644157568		0.0000518759		1		0.3408931323		0.0000804569		0.0000039541		0.0000061098		0.0002849622		0.0445852365		0.4257971811		0.02410416		0.0279217517		0.00010933		0.0001437918		0.0000166326		0.0001993551		0.0489125668		0.0228904901		0.0003448932		0.0000290263		0.1986219832		0.5462571289		0.375559473		0.0026169255		0.0001269484		0.0000496534		0.0000506155		0.6892493967		0.0000518759		0.0342877065		0.0070534501		0.2595729319

				Soil Sampling 2007

				Sample Type:  SOIL						Date Sampled:  12-4-2007;  Grower/Location/Project:  Madera, Wood Chipping Almond Brush																								Date Sampled:  12-4-2007;  Grower/Location/Project:  Madera, Wood Chipping Almond Brush																								Date Sampled:  12-4-2007;  Grower/Location/Project:  Madera, Wood Chipping Almond Brush

								SP		pH		EC		Ca (SP)		Mg (SP)		Na (SP)		Cl (SP)		HCO3 (SP)		CO3 (SP)		B (SP)		TKN		N (Total)		C (Total)		NH4-N		NO3-N		Bray-P		X-K		X-K		X-Na		X-Na		X-Ca		X-Mg		Zn (DTPA)		Mn (DTPA)		Cu (DTPA)		Fe (DTPA)		Zn (Total)		Mn (Total)		Fe (Total)		Cu (Total)		CEC		OM		C-Org		CaCO3		Sand		Silt		Clay		5 ATM

				SAMPLE #		DESC		[ SOP 200.02 ]
%		[ SOP 205.02 ]		[ SOP 215.02 ]
dS/m		[ SOP 235.02 ]
meq/L		[ SOP 235.02 ]
meq/L		[ SOP 235.02 ]
meq/L		[ SOP 227.02 ]
meq/L		[ SOP 220.02 ]
meq/L		[ SOP 220.02 ]
meq/L		[ SOP 230.02 ]
mg/L		[ SOP 315.02 ]
%		[ SOP 320.02 ]
%		[ SOP 320.02 ]
%		[ SOP 312.02 ]
ppm		[ SOP 312.02 ]
ppm		[ SOP 355.02 ]
ppm		[ SOP 360.02 ]
ppm		[ SOP 360.02 ]
meq/100g		[ SOP 360.02 ]
ppm		[ SOP 360.02 ]
meq/100g		[ SOP 360.02 ]
meq/100g		[ SOP 360.02 ]
meq/100g		[ SOP 380.02 ]
ppm		[ SOP 380.02 ]
ppm		[ SOP 380.02 ]
ppm		[ SOP 380.02 ]
ppm		[ SOP 390.02 ]
ppm		[ SOP 390.02 ]
ppm		[ SOP 390.02 ]
ppm		[ SOP 390.02 ]
ppm		[ SOP 430.02 ]
meq/100g		[ SOP 410.03 ]
%		[ SOP 410.03 ]
%		[ SOP 440.01 ]
%		[ SOP 470.02 ]
%		[ SOP 470.02 ]
%		[ SOP 470.02 ]
%		[ SOP 460.02 ]
%

				1		C-1 Wood Chips		??50		??7.0		?0.74		??4.2		??3.0		??1.1		??1.9		??3.6		0.1		??0.1		0.173		?0.15		?2.85		??13.2		??1.3		??13.7		??121		?0.31		??22		?0.10		?7.09		?2.21		??22.5		??28.2		??6.1		??45.4		??58		??139		??6460		??23		??14.1		?4.46		?2.59		0.2		??89		??9		??2		??11.9

				1 dup						??6.9		?0.73		??4.2		??2.9		??1.1		??1.9		??3.7		0.1		??0.1		0.182		?0.16		?3.06		??13.1		??1.4		??13.6		??122		?0.31		??22		?0.10		?7.55		?2.27		??23.4		??30.9		??6.0		??56.5		??56		??137		??7190		??23		??15.9		?5.04		?2.92		0.2		??88		??10		??2		ISM

				2		C-2 Wood Chips		??49		??7.0		?0.63		??3.8		??2.5		??1.0		??1.2		??4.2		0.1		0.1		0.171		?0.13		?2.61		??12.0		??0.7		??15.2		??84		?0.22		??20		?0.08		?7.07		?2.01		??19.2		??32.4		??6.2		??59.8		??53		??139		??6240		??21		??13.4		?4.79		?2.78		0.2		??89		??9		??2		??11.5

				3		C-3 Wood Chips		??55		??6.9		?0.70		??3.7		??2.1		??0.8		??1.6		??4.3		0.1		??0.2		0.185		?0.14		?3.34		??17.4		??0.5		??21.5		??234		?0.60		??19		?0.08		?8.01		?2.01		??19.7		??35.5		??7.6		??64.5		??45		??123		??5510		??23		??16.3		?6.54		?3.79		??0.3		??88		??9		??3		??13.8

				4		C-4 Wood Chips		??39		??6.9		?0.54		??3.4		??2.0		??0.5		??1.1		??3.2		0.1		??0.2		0.128		?0.11		?1.76		??9.7		??0.4		??24.3		??110		?0.28		??7		?0.03		?4.84		?1.32		??15.2		??27.0		??7.1		??21.3		??48		??131		??6670		??27		??9.2		?2.60		?1.51		0.2		??90		??7		??3		??7.8

				5		C-5 Wood Chips		??60		??6.5		?0.67		??4.3		??2.2		??0.8		??1.4		??3.8		0.1		??0.1		0.227		?0.20		?4.24		??21.9		??0.7		??23.6		??149		?0.38		??22		?0.10		?8.99		?2.06		??22.6		??25.2		??10.1		??21.8		??56		??139		??5670		??33		??16.7		?5.60		?3.25		0.2		??86		??10		??4		??15.4

				Average				50.60		6.87		0.67		3.93		2.45		0.88		1.52		3.80		0.10		0.13		0.18		0.15		2.98		14.55		0.83		18.65		136.67		0.35		18.67		0.08		7.26		1.98		20.43		29.87		7.18		44.88		52.67		134.67		6290.00		25.00		14.27		4.84		2.81		0.22		88.33		9.00		2.67		12.08

				6		NC-1 No Wood Chips		??28		??7.4		?0.45		??2.4		??1.7		??0.6		??1.1		??2.9		0.1		0.1		0.046		0.04		?0.44		??1.8		??1.4		??14.4		??75		?0.19		??9		?0.04		?3.15		?0.98		??7.8		??22.3		??3.1		??41.9		??38		??122		??5730		??13		??4.7		?1.05		?0.61		0.2		??90		??6		??4		??3.5

				7		NC-2 No Wood Chips		??28		??7.4		?0.39		??2.1		??1.5		??0.7		??1.0		??3.2		0.1		0.1		0.041		0.04		?0.43		??1.9		??0.4		??8.8		??53		?0.13		??9		?0.04		?2.57		?0.87		??11.4		??18.1		??1.8		??36.0		??43		??133		??6020		??10		??4.7		?0.89		?0.51		0.2		??91		??6		??3		??2.8

				8		NC-3 No Wood Chips		??28		??7.5		?0.40		??2.1		??1.6		??0.7		??1.2		??2.7		0.1		0.1		0.042		0.04		?0.45		??2.0		??0.7		??9.8		??60		?0.15		??10		?0.04		?2.63		?0.93		??11.3		??19.6		??1.3		??40.4		??47		??154		??7260		??10		??3.9		?0.85		?0.49		0.2		??89		??7		??4		??3.0

				9		NC-4 No Wood Chips		??26		??7.3		?0.44		??2.2		??1.6		??0.7		??0.9		??3.0		0.1		0.1		0.047		0.04		?0.51		??2.3		??2.5		??12.1		??49		?0.13		??9		?0.04		?2.77		?0.94		??9.6		??22.5		??2.1		??51.7		??36		??137		??6090		??10		??4.5		?0.99		?0.57		0.2		??88		??8		??4		??3.2

				10		NC-5 No Wood Chips		??27		??7.3		?0.39		??2.0		??1.5		??0.7		??1.0		??3.9		0.1		0.1		0.047		0.04		?0.42		??2.3		??0.6		??12.8		??55		?0.14		??9		?0.04		?2.50		?0.87		??12.3		??23.9		??3.0		??45.1		??47		??137		??6120		??13		??3.3		?0.86		?0.50		0.2		??89		??7		??4		??3.1

				10 dup						??7.3		?0.38		??2.0		??1.5		??0.7		??1.0		??4.1		0.1		0.1		0.045		0.04		?0.40		??2.4		??0.5		??12.7		??57		?0.15		??9		?0.04		?2.57		?0.89		??14.5		??24.9		??3.1		??49.1		??47		??140		??6280		??14		??4.3		?0.90		?0.52		??0.2		??89		??7		??4		ISM

				Average				27.40		7.37		0.41		2.13		1.57		0.68		1.03		3.30		0.10		0.10		0.04		0.04		0.44		2.12		1.02		11.77		58.17		0.15		9.17		0.04		2.70		0.91		11.15		21.88		2.40		44.03		43.00		137.17		6250.00		11.67		4.23		0.92		0.53		0.20		89.33		6.83		3.83		3.12

				T-test

				onesided				0.0000862043		0.000063964		0.0000062871		0.0000002344		0.0002602958		0.0319575094		0.003974021		0.0550531479		0.5		0.0724638027		0.0000006461		0.0000028897		0.0000096252		0.0000200764		0.3161868055		0.0056453302		0.0022818816		0.0021801612		0.0013310935		0.0018599922		0.0000061564		0.000009172		0.0000723291		0.0008284135		0.0000263688		0.459567018		0.0038313021		0.313965672		0.4536511545		0.0000220228		0.0000030518		0.0000134965		0.0000131383		0.1704465662		0.0915772817		0.0012736361		0.0053407448		0.0000573341

				twosided				0.0001724087		0.000127928		0.0000125741		0.0000004688		0.0005205915		0.0639150187		0.0079480419		0.1101062958		1		0.1449276054		0.0000012922		0.0000057793		0.0000192504		0.0000401528		0.632373611		0.0112906603		0.0045637631		0.0043603223		0.0026621869		0.0037199845		0.0000123127		0.0000183439		0.0001446583		0.0016568269		0.0000527376		0.9191340361		0.0076626043		0.6279313439		0.9073023091		0.0000440456		0.0000061035		0.000026993		0.0000262766		0.3408931323		0.1831545635		0.0025472722		0.0106814897		0.0001146683
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shoots

				Leaf Analysis 2000

				The Effect of Woodchips on Nematodes, Rhizosphere fungi, nutrients, and tree health.

				N%,P%,K%,Ca%,Mg%,Zn, Mn, B, Na, Cu, Fe ppm

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu						2000		2000		2001		2001		2002		2002		2003		2003		2004		2004		2005		2005		2006		2006

				chip -1		1.77		0.26		2.67		0.02		1.71		0.57		36		143		56		182		14						Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips		Wood chips		No-chips

				chip -2		1.54		0.41		2.66		0.03		1.64		0.5		43		151		48		200		9				% N		1.55 a		2.21 b		1.38		1.58		1.92		1.6		1.84 a		1.62 b		1.54		1.45		1.804		1.81		1.688		2.028

				chip -3		1.33		0.31		2.76		0.01		1.46		0.44		44		195		49		206		12				% P		0.33 a		0.18 b		0.96 a		0.31 b		0.66 a		0.43 b		0.36 a		0.28 a		0.58		0.38		0.21		0.242		0.18		0.22

		average				1.5466666667		0.3266666667		2.6966666667		0.02		1.6033333333		0.5033333333		41		163		51		196		11.6666666667				% K		2.69		2.67		2.47 a		2.01 b		1.92 a		1.62 b		1.74 a		1.66 a		1.25		1.27		1.42 a		1.174 b		1.465 a		1.745 b

		std																												% Na		0.02		0.02		0.02		0.01		0.02		0.02		0.024 a		0.020 a		108.6		141.6		101 a		143 b		78.5 a		102.5 b

				no-chips																										% CA		1.63		1.62		2.69		2.48		3.04 a		2.76 b		4.08 a		3.86 a		3.37		3.24		3.07 a		3.50 b		3.235 a		2.965 b

				nonchip-1		2.28		0.18		2.93		0.01		1.59		0.39		89		206		53		185		9				% Mg		0.5		0.39		0.78		0.86		0.7		0.74		0.74 a		0.74 a		1.07		0.97		0.974		1.074		0.995		0.955

				nonchip-2		2.05		0.18		2.45		0.03		1.66		0.42		80		253		50		146		9				Zn ppm		41 a		88 b		53 a		63.23 b		10.0 a		6.5 b		12.8 a		8.0 b		7.4		6.2		12.4		10.4		9		7.5

				nonchip-3		2.3		0.19		2.65		0.03		1.63		0.38		95		278		49		218		10				Mn ppm		163 a		245.66 b		93.75		90.75		18.4 a		48.4 b		12.8 a		41.6 b		24.8 a		58 b		16.6 a		42.6 b		21.5 a		54 a

		average				2.21		0.1833333333		2.6766666667		0.0233333333		1.6266666667		0.3966666667		88		245.6666666667		50.6666666667		183		9.3333333333				B ppm		51		50.66		47.5		43.5		45.6 a		37 b		44 a		36 b		37.6		33.6		46		45.4		35		38.5

		std																												Fe ppm		196		183		323.5		292.5		54		57.4		51.2 a		46.8 b		101.6		100.2		238		238		256.5		210

		T-test				0.0494992176		0.0855202684		0.9015466948		0.7418011103		0.8066711382		0.1027645535		0.011274652		0.0180508545		0.8398718462		0.5935514903		0.2495212256				Cu ppm		11.66		9.33		16.75		17		4.4		4		4.0 a		4.0 a		3.62		3.34		5.72		5.52		5		4.9

						Sig		Sig		Non-sig		Non-sig		Non-sig		Non-sig		Sig		Sig		Non-sig		Non-sig		Non-sig				S ppm																						1380		1370		1380		1640

		Chips have sig				less		more										less		less

				2001 Leaf Analysis														Zn ppm		Mn ppm		B ppm		Fe ppm		Cu ppm

						% N		% P		% K		% Na		% Ca		% Mg		Zn mg/kg		Mn mg/kg		B mg/kg		Fe mg/kg		Cu mg/kg

		chipped		C1		1.52		1.05		2.45		0.03		2.81		0.87		49		95		45		318		17

		chipped		C2		1.49		0.92		2.42		0.01		3.13		0.85		51		90		42		320		17

		chipped		C3		1.05		0.74		2.41		0.01		1.81		0.58		51		60		58		222		12

		chipped		C4		1.49		1.16		2.61		0.04		3.01		0.83		61		130		45		434		21

				Average		1.3875		0.9675		2.4725		0.0225		2.69		0.7825		53		93.75		47.5		323.5		16.75

				std

		No-chips		NC1		1.71		0.32		1.73		0.01		2.32		0.93		63		121		43		282		16

		No-chips		NC2		1.45		0.35		2.18		0.02		2.39		0.89		62		90		43		325		16

		No-chips		NC3		1.64		0.36		1.85		0.01		2.58		0.84		65		76		41		268		16

		No-chips		NC4		1.53		0.23		2.28		0.03		2.63		0.79		63		76		47		295		20

				Average		1.5825		0.315		2.01		0.0175		2.48		0.8625		63.25		90.75		43.5		292.5		17

				std

				T-test		0.1290081173		0.0056810533		0.0120208264		0.247512673		0.2877315439		0.1492513765		0.0182537685		0.4385198124		0.2159025125		0.2459240283		0.4271351646

				Significant		Non-Sig		Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Sig		Non-Sig		Non-Sig		Non-Sig		Non-Sig

		Chips have sig						more		more								less

				2002 Leaf Analysis

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu

		chipped		C1		1.7		0.8		2		0.02		2.9		0.7		10		12		44		50		4

		chipped		C2		1.8		0.65		2.1		0.02		2.9		0.7		6		22		44		58		4

		chipped		C3		2.2		0.68		2		0.02		3.1		0.7		10		16		48		54		6

		chipped		C4		1.9		0.57		1.7		0.02		3.1		0.7		10		20		46		52		4

		chipped		C5		2		0.6		1.8		0.02		3.2		0.7		14		22		46		56		4

				Average		1.92		0.66		1.92		0.02		3.04		0.7		10		18.4		45.6		54		4.4

				std

		No-chips		NC1		1.6		0.43		1.6		0.02		2.7		0.7		6.5		48		37		57		4

		No-chips		NC2		1.7		0.33		1.5		0.02		2.6		0.7		6		48		34		52		4

		No-chips		NC3		1.4		0.52		1.7		0.02		2.7		0.8		6		40		36		56		4

		No-chips		NC4		1.7		0.5		1.4		0.02		3		0.8		8		54		40		68		4

		No-chips		NC5		1.6		0.37		1.9		0.02		2.8		0.7		6		52		38		54		4

				Average		1.6		0.43		1.62		0.02		2.76		0.74		6.5		48.4		37		57.4		4

				std

		2-sided		T-test		0.0722993895		0.0130157436		0.0581146979		0		0.0086357926		0.1778078084		0.0572352311		0.0001928089		0.0013334438		0.4232602421		0.3739009663

				1-sided		0.0361496948		0.0065078718		0.029057349		0		0.0043178963		0.0889039042		0.0286176156		0.0000964044		0.0006667219		0.211630121		0.1869504832

						almost sig		sig		sig				sig		not		sig		sig		sig		not		not

				chips have		more		more		more				more				more		less		more

				2003 Leaf Analysis

				wood chips

						% N		% P		% K		% Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu

		chipped		C1		1.9		0.47		1.6		0.02		3.4		0.8		12		12		48		50		4

		chipped		C2		1.7		0.34		1.9		0.04		4.1		0.7		12		12		46		50		4

		chipped		C3		1.7		0.38		1.9		0.02		4.3		0.7		14		10		40		48		4

		chipped		C4		1.9		0.38		1.6		0.02		4.5		0.8		14		12		44		46		4

		chipped		C5		2		0.32		1.7		0.02		4.1		0.7		12		18		42		62		4

				Average		1.84		0.378		1.74		0.024		4.08		0.74		12.8		12.8		44		51.2		4

				std

		No-chips		NC1		1.7		0.21		1.8		0.02		4.2		0.7		8		42		38		52		4

		No-chips		NC2		1.7		0.26		1.6		0.02		3.9		0.8		8		56		34		46		4

		No-chips		NC3		1.5		0.28		2		0.02		3.4		0.7		8		34		38		44		4

		No-chips		NC4		1.6		0.28		1.3		0.02		4.1		0.8		8		32		34		48		4

		No-chips		NC5		1.6		0.26		1.6		0.02		3.7		0.7		8		44		36		44		4

				Average		1.62		0.258		1.66		0.02		3.86		0.74		8		41.6		36		46.8		4

				std

		2-sided		T-test		0.0294713163		0.0284602033		0.4766206673		0.3739009663		0.4759656055		1		0.0006081849		0.0022195401		0.0110564934		0.2950375661		0

				1-sided		0.0147356581		0.0142301016		0.2383103336		0.1869504832		0.2379828027		0.5		0.0003040925		0.00110977		0.0055282467		0.1475187831		0

						sig		sig										sig		sig		sig		sig

				chips have		more		more										more		less		more		more

				2004 Leaf Analysis

				wood chips

						% N		% P		% K		ppm Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu

		chipped		C1		1.5		0.54		1.22		91		3.3		1.11		7		20		38		92		3.7

		chipped		C2		1.61		0.65		1.31		135		3.49		1.01		8		32		37		116		3.5

		chipped		C3		1.5		0.54		1.22		91		3.3		1.11		7		20		38		92		3.7

		chipped		C4		1.61		0.65		1.31		135		3.49		1.01		8		32		37		116		3.5

		chipped		C5		1.5		0.54		1.22		91		3.3		1.11		7		20		38		92		3.7

				Average		1.544		0.584		1.256		108.6		3.376		1.07		7.4		24.8		37.6		101.6		3.62

				std

		No-chips		NC1		1.57		0.3		1.23		144		3.44		1.01		7		62		32		99		3.5

		No-chips		NC2		1.28		0.52		1.35		138		2.94		0.91		5		52		36		102		3.1

		No-chips		NC3		1.57		0.3		1.23		144		3.44		1.01		7		62		32		99		3.5

		No-chips		NC4		1.28		0.52		1.35		138		2.94		0.91		5		52		36		102		3.1

		No-chips		NC5		1.57		0.3		1.23		144		3.44		1.01		7		62		32		99		3.5

				Average		1.454		0.388		1.278		141.6		3.24		0.97		6.2		58		33.6		100.2		3.34

				std

		2-sided		T-test		0.4103036364		0.0018974613		0.0401862183		0.0544069998		0.4661186974		0		0.1778078084		0.0035230372		0.0309058347		0.7989658592		0.0046358394

				1-sided		0.2051518182		0.0009487306		0.0200931091		0.0272034999		0.2330593487		0		0.0889039042		0.0017615186		0.0154529174		0.3994829296		0.0023179197

				2005 Leaf Analysis

				wood chips

						% N		% P		% K		ppm Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu		ppm S

		chipped		C1		1.93		0.17		1.43		142		3.33		1.03		12		17		50		226		6		1390

		chipped		C2		1.69		0.17		1.47		70		2.67		0.93		14		16		46		236		5.5		1380

		chipped		C3		1.8		0.29		1.36		91		3.03		0.97		12		17		43		252		5.7		1370

		chipped		C4		1.8		0.21		1.42		101		3.164		0.97		12		16		46		238		5.7		1380

		chipped		C5		1.8		0.21		1.42		101		3.164		0.97		12		17		45		238		5.7		1380

				Average		1.804		0.21		1.42		101		3.0716		0.974		12.4		16.6		46		238		5.72		1380

				std

		No-chips		NC1		1.78		0.18		1.31		109		3.46		1.06		14		41		46		222		5.6		1420

		No-chips		NC2		1.77		0.27		1.07		165		3.29		1.1		8		40		44		250		5.4		1280

		No-chips		NC3		1.88		0.28		1.15		155		3.75		1.07		9		47		46		242		5.6		1410

		No-chips		NC4		1.81		0.24		1.17		143		3.5		1.07		10		42		45		238		5.5		1370

		No-chips		NC5		1.81		0.24		1.17		143		3.5		1.07		11		43		46		238		5.5		1370

				Average		1.81		0.242		1.174		143		3.5		1.074		10.4		42.6		45.4		238		5.52		1370

				std

		2-sided		T-test		0.8933701753		0.1595528527		0.0055483938		0.1175876073		0.0159492173		0.0106783643		0.1998291855		0.0000186852		0.6455470832		1		0.0217429785		0.7062774635

				1-sided		0.4466850876		0.0797764263		0.0027741969		0.0587938036		0.0079746086		0.0053391822		0.0999145928		0.0000093426		0.3227735416		0.5		0.0108714892		0.3531387317

				2006 Leaf Analysis

				wood chips

						% N		% P		% K		ppm Na		% Ca		% Mg		ppm Zn		ppm Mn		ppm B		ppm Fe		ppm Cu		ppm S

		chipped		C1		1.8		0.15		1.77		56		3.03		0.95		10		19		37		282		5.7		1440

		chipped		C2		1.64		0.21		1.16		101		3.44		1.04		8		24		33		231		4.3		1320

		chipped		C3		1.6

		chipped		C4		1.8

		chipped		C5		1.6

				Average		1.688		0.18		1.465		78.5		3.235		0.995		9		21.5		35		256.5		5		1380

				std

		No-chips		NC1		2.4		0.26		2.17		72		2.64		0.86		8		48		42		170		5.6		1810

		No-chips		NC2		1.67		0.18		1.32		133		3.29		1.05		7		60		35		250		4.2		1470

		No-chips		NC3		2.4

		No-chips		NC4		1.67

		No-chips		NC5		2

				Average		2.028		0.22		1.745		102.5		2.965		0.955		7.5		54		38.5		210		4.9		1640

				std

		2-sided		T-test		0.121093113		0.6695013189		0.2577621168		0.2048327647		0.2662498775		0.570446575		0.2048327647		0.0682958407		0.2577621168		0.6069795125		0.0000000474		0.254801116

				1-sided		0.0605465565		0.3347506595		0.1288810584		0.1024163823		0.1331249387		0.2852232875		0.1024163823		0.0341479203		0.1288810584		0.3034897563		0.0000000237		0.127400558
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				2001 Spring-Nematodes Samples, should have been fall 2000

				Sampled

				Nematode Samples from Wood chipping Experiment

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		46		19		0		129		0		0		1240		82		18		1016		224		1240

				C-2		25		0		0		104		0		0		680		89		11		605		75		680

				C-3		4		33		0		136		0		0		864		81		19		700		164		864

				C-4		0		32		0		156		0		0		1992		65		35		1295		697		1992

				C-5		2		120		0		272		0		0		1760		75		25		1320		440		1760

				Average		15.4		40.8		0		159.4		0		0		1307.2		78.4		21.6		987.2		320		1307.2

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		7		0		22		19		2		0		920		92		8		846		74		920

				NC-2		32		0		4		17		0		0		800		81		19		648		152		800

				NC-3		72		0		2		9		0		6		244		93		7		227		17		244

				NC-4		137		0		5		33		0		3		1112		91		9		1012		100		1112

				NC-5		17		0		0		20		0		0		376		87		13		327		49		376

				Average		53		0		6.6		19.6		0.4		1.8		690.4		88.8		11.2		612		78.4		690.4

				T-test		0.088096368		0.0419633822		0.0664159418		0.0007491449		0.1732967535		0.086001646		0.0371998582		0.026467264		0.026467264		0.0557642581		0.0336026366		0.0371998582

						close		sig		close		sig		not-sig		close		sig		sig		sig		sig		sig		sig

				2001 Fall Samples, November 1st

				Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				C-1		600		0		0		1109		71		29		787.39		321.61		1109

				C-2		188		0		0		1120		89		11		996.8		123.2		1120

				C-3		143		9		0		2144		85		15		1822.4		321.6		2144

				C-4		215		2		0		2256		93		7		2098.08		157.92		2256

				C-5		344		0		0		1888		61		39		1151.68		736.32		1888

				Average		298		2.2		0		1703.4		79.8		20.2		1371.27		332.13		1703.4

				Non-Chipped		Ring		Dorylaimida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding		Free-living

				NC-1		452		1		128		40		90		10		36		4		40

				NC-2		181		0		225		104		99		1		102.96		1.04		104

				NC-3		904		0		119		544		95		5		516.8		27.2		544

				NC-4		32		144		83		296		80		20		236.8		59.2		296

				NC-5		392		36		139		246		91		9		223.86		22.14		246

				Average		392.2		36.2		138.8		246		91		9		223.284		22.716		246

				T-test		0.2970397181		0.1286604958		0.0001799988		0.0002717814		0.0685246815		0.0685246815		0.0012332043		0.0111445001		0.0002717814

						not-sig		not-sig		sig		sig		close		close		sig		sig		sig

				2002 Fall, sampled on 10-8-2002

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding								2000		2000		2001		2001		2002		2002		2003		2003		2004		2004		2006		2006		2007		2007

				C-1		788		0		0		28		10		0		640		96		4		614.4		25.6								Wood chips		No chips		Wood chips		No chips		Wood chips		No chips		Wood chips		No chips		Wood chips		No chips		Wood chips		No chips		Wood chips		No chips

				C-2		53		0		0		10		16		0		1144		86		14		983.84		160.16						Ring		15.4 a		53 b		298 a		392 a		545 a		399.6 a		534.6 a		22.6 b		61.6 a		233.2 b		236.6 a		524.6 b		204.6		283.8

				C-3		896		0		0		11		0		122		1712		83		17		1420.96		291.04						Bunonema		40.8 a		0 b		0 a		0 a		0 a		0 a		0 a		0 a		0 a		0 a		0 a		0 a		0		0

				C-4		688		0		0		42		35		0		1280		87		13		1113.6		166.4						Stubby Root		0 a		6.6 a		0 a		0 a		0 a		0 a		0 a		0 a		1.6 a		0 a		0 a		0 a		0		0

				C-5		300		0		0		146		214		0		256		89		11		227.84		28.16						Dorylaimida		159.4 a		19.6 b		2.2 a		36.2 a		47.4 a		38.6 a		35.4 a		1.8 b		38.8 a		53.2 a		47.4		38.2		40.2		70.6

				Average		545		0		0		47.4		55		24.4		1006.4		88.2		11.8		872.128		134.272						Monochida		0 a		0.4 a		0 a		0 a		55 a		59.4 a		4.2 a		0 b		10 a		0 a		0		0		2.4		1.6

																																Root Lesion		0 a		1.8 a		0 a		138.8 b		24.4 a		255 b		18.8 a		2 b		264.6 a		136.6 a		74.6		62.6		69.2 a		348.2 b

																																Free-living		1307.2 a		690.4 b		1703.4 a		246 b		1006.4 a		437.4 b		1059 a		209 b		964.8 a		781.6 a		804.8		1252.8		1000 a		1449.6 b

				2002 Fall, sampled on 10-8-2002																												Bacterial Feeding		987.2 a		612 b		1371.3 a		223.3 b		872.128 a		394.1 b		943.6 a		206.4 b		936 a		776.48 a		780.432		1191.472		877.104 a		1405.968 b

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding						Fungal Feeding		320 a		78.4 b		332.1 a		22.7 b		134.272 a		43.4 b		115.3 a		2.58 b		28.8 a		5.12 b		24.368		61.328		122.896 a		43.632 b

				NC-1		279		0		0		13		0		656		392		94		6		368.48		23.52

				NC-2		476		0		0		56		252		199		280		80		20		224		56

				NC-3		277		0		0		30		21		200		147		90		10		132.3		14.7

				NC-4		672		0		0		19		24		137		592		99		1		586.08		5.92

				NC-5		294		0		0		75		0		83		776		85		15		659.6		116.4

				Average		399.6		0		0		38.6		59.4		255		437.4		89.6		10.4		394.092		43.308

				T-test		0.2174064419		0		0		0.3803493331		0.4729748172		0.0301055888		0.0371743773		0.3668901842		0.3668901842		0.0357002396		0.0640581428

				2003 Fall, sampled October 2003

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				C-1		832		0		0		112		5		0		1008		96		4		967.68		40.32

				C-2		816		0		0		38		16		0		239		99		1		236.61		2.39

				C-3		72		0		0		27		0		94		616		95		5		585.2		30.8

				C-4		1		0		0		0		0		0		1208		97		3		1171.76		36.24

				C-5		952		0		0		0		0		0		2224		79		21		1756.96		467.04

				Average		534.6		0		0		35.4		4.2		18.8		1059		93.2		6.8		943.642		115.358

				2003 Fall, sampled October 2003

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				NC-1		8		0		0		3		0		0		112		100		0		112		0

				NC-2		2		0		0		2		0		0		45		98		2		44.1		0.9

				NC-3		103		0		0		4		0		10		432		99		1		427.68		4.32

				NC-4		0		0		0		0		0		0		72		100		0		72		0

				NC-5		0		0		0		0		0		0		384		98		2		376.32		7.68

				Average		22.6		0		0		1.8		0		2		209		99		1		206.42		2.58

				T-test		0.0188944332		0		0		0.0705239409		0.1065650022		0.2000725643		0.0196326293		0.0748027334		0.0748027334		0.0132072212		0.1183906757

				2004 Fall, sampled October 2004

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				C-1		3		0		7		51		0		0		720		95		5		684		36

				C-2		143		0		1		47		2		0		816		98		2		799.68		16.32

				C-3		77		0		0		23		0		976		928		99		1		918.72		9.28

				C-4		19		0		0		8		0		347		880		94		6		827.2		52.8

				C-5		66		0		0		65		48		0		1480		98		2		1450.4		29.6

				Average		61.6		0		1.6		38.8		10		264.6		964.8		96.8		3.2		936		28.8

				2004 Fall, sampled October 2004

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				NC-1		588		0		0		72		0		50		368		99		1		364.32		3.68

				NC-2		252		0		0		0		0		25		1120		99		1		1108.8		11.2

				NC-3		13		0		0		124		0		10		744		100		0		744		0

				NC-4		313		0		0		26		0		214		1072		99		1		1061.28		10.72

				NC-5		0		0		0		44		0		384		604		100		0		604		0

				Average		233.2		0		0		53.2		0		136.6		781.6		99.4		0.6		776.48		5.12

				T-test		0.0807939145		0		0.1372345709		0.2791877145		0.1618198335		0.2731909617		0.1872511783		0.0158089058		0.0158089058		0.217128908		0.0092031243

				2006 Fall, sampled October 2006

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				C-1		57		0		0		31		0		0		448		99		1		443.52		4.48

				C-2		402		0		0		19		0		0		528		99		1		522.72		5.28

				C-3		46		0		0		49		0		230		1272		94		6		1195.68		76.32

				C-4		550		0		0		85		0		143		1192		97		3		1156.24		35.76

				C-5		128		0		0		53		0		0		584		100		0		584		0

				Average		236.6		0		0		47.4		0		74.6		804.8		97.8		2.2		780.432		24.368

				2006 Fall, sampled October 2006

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				NC-1		660		0		0		6		0		103		1544		96		4		1482.24		61.76		5 Heterodera

				NC-2		244		0		0		89		0		17		488		94		6		458.72		29.28

				NC-3		464		0		0		22		0		146		872		98		2		854.56		17.44

				NC-4		816		0		0		46		0		13		2392		99		1		2368.08		23.92

				NC-5		439		0		0		28		0		34		968		82		18		793.76		174.24

				Average		524.6		0		0		38.2		0		62.6		1252.8		93.8		6.2		1191.472		61.328

				T-test		0.0378853785		0		0		0.3126891531		0		0.4156657542		0.1332938533		0.1268633262		0.1268633262		0.1523533077		0.1450197439

				2007 Fall, sampled December 2007

				Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				C-1		330		0		0		6		0		0		704		90		10		633.6		70.4

				C-2		113		0		0		7		12		0		512		76		24		389.12		122.88

				C-3		120		0		0		79		0		218		1320		91		9		1201.2		118.8

				C-4		438		0		0		75		0		128		1184		95		5		1124.8		59.2

				C-5		22		0		0		34		0		0		1280		81		19		1036.8		243.2

				Average		204.6		0		0		40.2		2.4		69.2		1000		86.6		13.4		877.104		122.896

				2007 Fall, sampled December 2007

				Non-Chipped		Ring		Bunonema		Stubby Root		Dorylaimida		Monochida		Root Lesion		Free-living		% Bacterial Feeders		% Fungal Feeders		Bacterial Feeding		Fungal Feeding

				NC-1		630		0		0		17		0		2		1968		96		4		1889.28		78.72		5 Heterodera

				NC-2		277		0		0		26		0		37		1184		100		0		1184		0

				NC-3		29		0		0		126		8		498		1224		99		1		1211.76		12.24

				NC-4		424		0		0		86		0		744		1600		100		0		1600		0

				NC-5		59		0		0		98		0		460		1272		90		10		1144.8		127.2

				Average		283.8		0		0		70.6		1.6		348.2		1449.6		97		3		1405.968		43.632

				T-test		0.2892338301		0		0		0.1414395776		0.3942716963		0.0496895314		0.0386572537		0.0155301229		0.0155301229		0.0193083582		0.0460015129
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				Mushroom counts per barrel

				Chipped		1/4/02

				C-1		0

				C-2		10

				C-3		13

				C-4		1

				C-5		5

				Average		5.8

				No-chips

				NC-1		0

				NC-2		0

				NC-3		0

				NC-4		0

				NC-5		0

				Average		0

				T-test		0.0501978507

						sig
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								Nonpareil almond trees obtained from Burchell Nursery

								Diamter 1 inch above graph union

										mm

										4/14/00		2/20/01		12/26/01		5/20/02		7/31/03

								Wood chips

								C-1		16		17				21		31

								C-2		16		19				22		30

								C-3		15		17				21		32

								C-4		15		19				23		35

								C-5		14		18				21		33

								Average		15.2		18				21.6		32.2

								No-chips

								NC-1		16		21				32		34

								NC-2		15		26				34		41

								NC-3		14		25				29		31

								NC-4		14		27				35		43

								NC-5		15		26				31		37

								Average		14.8		25				32.2		37.2

								Circumfrence 1 inch above graph union

										mm

										4/14/00		2/20/01		12/26/01		5/20/02		7/31/03

								Wood chips

								C-1				60		65		70		92

								C-2				60		70		80		100

								C-3				60		70		70		101

								C-4				63		70		75		108

								C-5				60		70		75		104

								Average		0		60.6		69		74		101

								No-chips

								NC-1				65		105		106		110

								NC-2				83		109		110		130

								NC-3				80		96		100		105

								NC-4				90		110		110		140

								NC-5				80		105		105		122

								Average		0		79.6		105		106.2		121.4

								Diamter 1 inch below heading cut

										mm

										4/14/00		2/20/01		12/26/01		5/20/02		7/31/03

								Wood chips

								C-1		11		12				15		26

								C-2		12		12				16		26

								C-3		11		14				16		26

								C-4		8		11				16		24

								C-5		10		13				17		27

								Average		10.4		12.4				16		25.8

								No-chips

								NC-1		10		10				21		26

								NC-2		11		18				22		29

								NC-3		10		19				20		23

								NC-4		10		20				25		35

								NC-5		12		18				20		26

								Average		10.6		17				21.6		27.8

								Circumfrence 1 inch below heading cut

										mm

										4/14/00		2/20/01		12/26/01		5/20/02		7/31/03

								Wood chips

								C-1						50		50		93

								C-2						60		60		101

								C-3						45		50		87

								C-4						45		45		92

								C-5						40		50		90

								Average		0		0		48		51		92.6

								No-chips

								NC-1						73		72		92

								NC-2						80		80		103

								NC-3						70		70		80

								NC-4						76		75		98

								NC-5						67		65		97

								Average		0		0		73.2		72.4		94





		



`

Wood chips

No-chips

Diamter (mm)

Diamteter Graph Union



		

																						2000																2001																2002																2003

						2 months		Shoot Length, 5 largest shoots per tree, 4-14-00, cm														3 months		Shoot Length, 5 largest shoots per tree, 5-29-00, cm														12 months		Shoot Length, 5 largest shoots per tree, 2-20-2001, cm														15 months		Shoot Length, 5 largest shoots per tree, 5-20-2002, cm														38 months		Shoot Length, 5 largest shoots per tree, 4-28-2003, cm

						4/14/00																5/29/00																2/20/01																5/20/02																5/20/02

						No Wood Chips		NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5								NC-1		NC-2		NC-3		NC-4		NC-5

						1		17		8		11		9.5		17						1		32		28		33		29		34						1		137		107		110		145		100						1		Lost		19		8		7		10						1		Lost		5		6		3		8

						2		14		9		12		7		12						2		32		27		29		26		36						2		98		107		111		91		94						2		Lost		11		5		7		8						2		Lost		6		5		3		12

						3		10.5		6		12		9		17						3		32		25		27		23		27						3		112		95		85		101		84						3		Lost		13		5		7		11						3		Lost		7		2		5		9

						4		10		6		9		7		15						4		33		28		22		22		34						4		83		110		62		76		86						4		Lost		7		0		5		10						4		Lost		6		1		3		7

						5		7		6		9		8		14						5		32		29		24		23		28						5		82		91		75		91		84						5		Lost		11		0		0		7						5		Lost		5		1		5		9

						Average		11.7		7		10.6		8.1		15						Average		32.2		27.4		27		24.6		31.8						Average		102.4		102		88.6		100.8		89.6						Average		0		12.2		3.6		5.2		9.2						Average		0		5.8		3		3.8		9

						total Aver		10.48														total Aver		28.6														total Aver		96.68														total Aver		7.55														total Aver		5.4

						std		3.5281014725														std		4.0722639076														std		18.4632969248														std		5.119244736														std		3.3381631676

						Wood Chips		C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5								C-1		C-2		C-3		C-4		C-5

						1		1		5		9.5		7		2						1		12		16.5		10		18		15						1		37		42		39		50		40						1		26		32		35		28		29						1		43		42		39		42		40

						2		1		4		7.5		6.5		2						2		6		13		13		15		15						2		32		25		39		36		39						2		20		35		33		23		38						2		41		53		34		44		31

						3		1		5		8		7		2						3		6		9.5		15		20		14						3		46		36		33		42		37						3		23		26		29		27		37						3		53		48		44		47		44

						4		1		4		7.5		4		2						4		10.5		13.5		13		17		8						4		33		41		27		39		26						4		19		22		28		29		28						4		35		35		41		32		35

						5		1		4		7		3		2						5		5.5		8.5		12		13		10						5		22		15		24		32		21						5		23		19		31		19		23						5		36		41		45		29		37

						Average		1		4.4		7.9		5.5		2						Average		8		12.2		12.6		16.6		12.4						Average		34		31.8		32.4		39.8		32.6						Average		22.2		26.8		31.2		25.2		31						Average		41.6		43.8		40.6		38.8		37.4

						total Aver		4.16														total Aver		12.36														total Aver		34.12														total Aver		27.28														total Aver		40.44

						std		2.6720778432														std		3.8038357833														std		8.4573439487														std		5.6680390495														std		6.2655140784

						T-test between NC vs C						0.0000022308										T-test between NC vs C						0										T-test between NC vs C						8.08911619974719E-17										T-test between NC vs C						0										T-test between NC vs C						0

						Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments																Significant difference between shoot growth within treatments
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My Vision--I would like to see whole 
orchards incorporated into the soil 
when they are removed and not burned 
in the field or in a co-generation plant 

Can we return this organic matter to our 
orchard soils without negatively affecting 
the next orchard that will be planted? 
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Forest nutrition comes from decomposing logs (carbon) or 
burning 

 

These logs or stored carbon represent the productivity of a 
forest ecosystem over thousands of years.   

 

Nobody is adding fertilizer to forests 
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• When we remove an orchard, we grind up 25-30 years 
worth of photosynthesis and carbon accumulation and haul 
it away.  25-30 years of organic matter is lost from our 
system, estimated at 30 tons per acre for almond.   

 



Whole Almond Orchard Recycling 
and the Effect on Second 
Generation Tree Growth,  
Soil Carbon, and Fertility 
by 
Brent A. Holtz1, David Doll2, and Greg Browne3 
University of California  
12101 E. Earhart Ave., Ste. 200, Stockton, CA 95206 
22145 W. Wardrobe Ave., Merced CA 95340, USA 
3USDA-ARS, UC Davis, of Plant Pathology 
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The Iron Wolf 
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The Iron Wolf 
a 100,000 lb (45,000 kg) 
rototiller  
 

http://ucanr.edu/?blogpost=16603
&blogasset=74534 

http://ucanr.edu/?blogpost=16603&blogasset=74534
http://ucanr.edu/?blogpost=16603&blogasset=74534
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The Iron Wolf 
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Two Treatments: 
Orchard Grinding with Iron Wolf 
Pushing and Burning Trees 
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Sheet2

		Randomization

		Block		Orch residue trt (main plot)		Fumigation trt (subplot)

		1		burn		fum

		1		burn		ck

		1		grind		fum

		1		grind		ck

		2		grind		fum

		2		grind		ck

		2		burn		ck

		2		burn		fum

		3		burn		ck

		3		burn		fum

		3		grind		ck

		3		grind		fum

		4		burn		fum

		4		burn		ck

		4		grind		ck

		4		grind		fum

		5		grind		ck

		5		grind		fum

		5		burn		fum

		5		burn		ck

		6		burn		ck

		6		burn		fum

		6		grind		fum

		6		grind		ck

		7		grind		fum

		7		grind		ck

		7		burn		fum

		7		burn		ck





Sheet3
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2009 First leaf trees growing in grinding plot 

2010 Second leaf trees 

No difference in tree 
circumference  
 
The Grinding did not stunt the 
second generation orchard 
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2011 Third leaf trees growing 
in grinding plot 

2012 Fourth leaf trees 
growing in grinding plot 
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Nematode species of the family Tylenchidae feed 
on algae and fungi and are not parasitic to trees. 
Significantly greater Tylenchidae were observed in 
the grind plots, especially next to woody pieces 
(aggregates).  
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• If wood debris is in contact with soil it 
stays moist and is rapidly colonized by 
fungal mycelia that incorporate woody 
material into soil aggregates.  
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LAYER 1 (0-4 cm) 

Experiment on field plots amended or not with wood chips. 
Soil aggregating basidiomycete amount in water stable aggregates (WSA)  

retrieved from the top surface layer 
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In 2010, Burn treatments had significantly 
more organic matter (OM), carbon (C), and 
Cation Exchange Capacity (CEC) in the top 
10-15 cm of soil.  
 

Burning appears to 
release nutrients back 
into the orchard soil 
more rapidly than 
decomposition. 
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Soil Analysis 

Blue Pair = grinding significantly less than burning 

Yellow pair = grinding significantly greater than burning 

 2010 2011 2012 
 Grind Burn Grind Burn Grind Burn 
Ca (meq/L) 4.06 a 4.40 b 2.93 a 3.82 b 4.27 a 3.17 b 
Na (ppm) 19.43 a 28.14 b 13.00 a 11.33 b 11.67 a 12.67 a 
Mn (ppm) 11.83 a 8.86 b 12.78 a 9.19 b 29.82 a 15.82 b 
Fe (ppm) 32.47 a 26.59 b 27.78 a 22.82 b 62.48 a 36.17 b 
Mg (ppm) 0.76 a 1.52 b 1.34 a 1.66 a 2.05 a 1.46 b 
B (mg/L) 0.08 a 0.07 a 0.08 a 0.08 a 0.08 a 0.05 b 
NO3-N (ppm) 3.90 a 14.34 b 8.99 a 11.60 a 19.97 a 10.80 b 
NH4-N (ppm) 1.03 a 1.06 a 2.68 a 2.28 a 1.09 a 1.06 a 
pH 7.41 7.36 6.96 a 7.15 b 6.78 a 7.12 b 
EC (dS/m) 0.33 a 0.64 b 0.53 0.64 0.82 a 0.59 b 
CEC(meq/100g) 7.40 a 8.47 b 8.04  7.88  5.34 5.32 
OM % 1.22 a 1.38 b 1.24 1.20 1.50 a 1.18 b 
C (total) % 0.73 a 0.81 a 0.79 a 0.73 a 0.81 a 0.63 b 
C-Org-LOl 0.71 a 0.80 b 0.72 0.70 0.87 a 0.68 b 
Cu (ppm) 6.94 a 6.99 a 7.94 a 7.54 a 8.87 a 7.92 b 
 


		

		2010

		2011

		2012



		

		Grind

		Burn

		Grind

		Burn

		Grind

		Burn



		Ca (meq/L)

		4.06 a

		4.40 b

		2.93 a

		3.82 b

		4.27 a

		3.17 b



		Na (ppm)

		19.43 a

		28.14 b

		13.00 a

		11.33 b

		11.67 a

		12.67 a



		Mn (ppm)

		11.83 a

		8.86 b

		12.78 a

		9.19 b

		29.82 a

		15.82 b



		Fe (ppm)

		32.47 a

		26.59 b

		27.78 a

		22.82 b

		62.48 a

		36.17 b



		Mg (ppm)

		0.76 a

		1.52 b

		1.34 a

		1.66 a

		2.05 a

		1.46 b



		B (mg/L)

		0.08 a

		0.07 a

		0.08 a

		0.08 a

		0.08 a

		0.05 b



		NO3-N (ppm)

		3.90 a

		14.34 b

		8.99 a

		11.60 a

		19.97 a

		10.80 b



		NH4-N (ppm)

		1.03 a

		1.06 a

		2.68 a

		2.28 a

		1.09 a

		1.06 a



		pH

		7.41

		7.36

		6.96 a

		7.15 b

		6.78 a

		7.12 b



		EC (dS/m)

		0.33 a

		0.64 b

		0.53

		0.64

		0.82 a

		0.59 b



		CEC(meq/100g)

		7.40 a

		8.47 b

		8.04 

		7.88 

		5.34

		5.32



		OM %

		1.22 a

		1.38 b

		1.24

		1.20

		1.50 a

		1.18 b



		C (total) %

		0.73 a

		0.81 a

		0.79 a

		0.73 a

		0.81 a

		0.63 b



		C-Org-LOl

		0.71 a

		0.80 b

		0.72

		0.70

		0.87 a

		0.68 b



		Cu (ppm)

		6.94 a

		6.99 a

		7.94 a

		7.54 a

		8.87 a

		7.92 b
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Soil Analysis 

Blue Pair = grinding significantly less than burning 

Yellow pair = grinding significantly greater than burning 

              2013              2014              2015 
  Grind Burn Grind Burn Grind Burn 
Ca (meq/L) 3.78 a 3.25 b 7.55 a 5.45 b 4.02 a 1.36 b 
Na (ppm) 2.74 a 1.90 b 3.41 a 2.34 b 2.32 a 1.21 b 
Mn (ppm) 26.35 a 5.71 b 14.46 a 10.65 b 7.31 a 4.67 b 
Fe (ppm) 32.56 a 20.38 b 38.58 a 29.30 b 24.29 a 17.21 b 
Mg (ppm) 2.15 a 1.20 b 3.61 a 2.57 b 2.01 a  0.68 b 
B (mg/L) 0.06 0.07 0.07 a 0.10 b 0.05 a 0.07 b 
NO3-N (ppm) 20.11 12.27 26.53 a 18.89 b 20.64 a  5.23 b 
NH4-N (ppm) 0.37 0.33 1.59 a 1.36 b 0.89 a 0.65 b 
K (mg/L) 94.50 84.88 28.50 a 13.60 b 19.76 a 16.97 b 
pH 7.39 a 7.53 b 6.95  7.06 7.27 a 7.60 b 
EC (dS/m) 0.91 a 0.68 b 1.54 a 1.08 b 0.90 a 0.38 b 
CEC(meq/100g) 9.54 10.16 7.78 8.30 5.16  5.14 
OM % 1.55 a 1.06 b 1.21 a 0.93 b 1.37 a 1.08 b 
C (total) % 0.87 a 0.51 b 0.71 a 0.54 b 0.66 a 0.50 b 
C-Org-LOl 0.87 a 0.61 b 0.70 a 0.54 b 0.79 a 0.62 b 
Cu (ppm) 8.26 a 7.11 b 8.03  7.73  7.51 a 7.03 b 
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Leaf Analysis 

Blue Pair = grinding significantly less than burning 

Yellow pair = grinding significantly greater than burning 

  Nitrogen % Phosphorus % Potassium % Magnesium % Manganese ppm Iron ppm Sodium ppm 

  Grind Burn Grind Burn Grind Burn Grind Burn Grind Burn Grind Burn Grind Burn 

2010 2.40 a 2.33 b 0.11 a 0.10 b 1.76 a 1.44 b 0.98 a 1.03 b 23.63 a 17.44 b 102.5 104.3 340.5 a 455.5 b 

2011 2.58 2.58 0.14 0.14 1.92 a 1.67 b 0.66 a 0.71 b 25.70 24.91 91.34 93.75 19.38 a 54.00 b 

2012 2.46 2.44 0.13 0.13 1.14 a 1.02 b 0.87 0.90 20.13 19.13 84.84 83.95 24.88 a 49.50 b 

2013 2.57 a 
  

2.49 b 0.112 a 0.106 b 0.94 a 0.73 b 1.04 a 1.12 b 27.83 a 23.25 b 113.59 a 102.79 b 634.6 a 957.5 b 

2014 2.40 a 2.33 b 0.11 a 0.10 b 1.76 a 1.44 b 0.98 a 1.03 b 23.63 a 17.44 b 102.5  104.0 340.5 a 455.5 b 

2015 2.42  2.39  0.12  0.11  1.66 a 1.43 b 0.97  1.01 23.96 a 17.88 b 142.5 148.22 243.8 a 358.22 b 
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• Fungal decomposition of the organic matter may be 
contributing to available nutrient levels which would 
be gradually released as the woody aggregates are 
decomposed.  
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Grinding vs. Burning the first generation orchard 
on the second generation orchard: 

  Yield lbs (kg) 

Green Weight per 6 tree plots 

  

            
            Year 
  

Grind Burn P value 

2011   166.5 a (75.7 kg) 152.9 a (69.5 kg) (P= 0.26) 

2012 267. 5 a (121.6 kg)    253.4 a (115.1 kg) (P = 0.20) 

2013   347.2 a (157.8 kg)     306.3 b (139.2 kg) (P = 0.08) 

2014   467.7 (212.1 kg)   385.3 (174.8 kg) (P = 0.08) 

2015   264.4 (120.2 kg) 235.94 (107.3 kg) (P = 0.17) 
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negative bars







Sept 24 SWP

		Row		Tree		Block		Residue		Fumigation		SWP 1		SWP 2		24"		48"

		2		2		1		burn		fum		30.1		28.6		40		22

		2		5		1		burn		ck		29.1				54		62

		2		9		1		grind		fum		24.6				42		48

		2		12		1		grind		ck		27.4		27		54		46								Grind		Burn

		5		2		2		grind		fum		21		19.6		40		44								24.6		30.1

		5		5		2		grind		ck		25.8				32		38								27.4		29.1

		5		9		2		burn		ck		23.6						36								21		23.6

		5		12		2		burn		fum		33.1		33.2		40										25.8		33.1

		11		2		4		burn		fum		23.4						46								27.2		23.4

		11		5		4		burn		ck		31.2						24								24.2		31.2

		11		9		4		grind		ck		27.2				40		48								25.4		27.2

		11		12		4		grind		fum		24.2				40		40								27		28.6

		14				5		grind				25.4		30.8		32		57								19.6		33.2

		14				5		burn				27.2				20		40

																								Average 		24.69		28.83

																								T-test 1 sided		0.0072576273

																								T-test 2 sided		0.0145152547





Grind	Burn	24.688888888888886	28.833333333333332	

negative bars







bud failure 2015

								11/23/15

						Grind 1		0

						Grind 2		2

						Grind 3		1

						Grind 4		1

						Grind 5		2

						Grind 6		2

						Grind 7		3

						Average		1.571

						Burn 1		0

						Burn 2		2

						Burn 3		5

						Burn 4		3

						Burn 5		1

						Burn 6		5

						Burn 7		5

						Average		3.000

						T-test

						One-sided		0.0630511008

						Two-sided		0.1261022016





Sheet3







113 

Carmel trees were rated for bud 
failure symptoms 
 
Trees growing in the grind plots had 
less bud failure 
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		Row		Tree		Block		Residue		Fumigation		SWP 1		SWP 2		24"		48"

		2		2		1		burn		fum		30.1		28.6		40		22

		2		5		1		burn		ck		29.1				54		62

		2		9		1		grind		fum		24.6				42		48

		2		12		1		grind		ck		27.4		27		54		46								Grind		Burn

		5		2		2		grind		fum		21		19.6		40		44								24.6		30.1

		5		5		2		grind		ck		25.8				32		38								27.4		29.1

		5		9		2		burn		ck		23.6						36								21		23.6

		5		12		2		burn		fum		33.1		33.2		40										25.8		33.1

		11		2		4		burn		fum		23.4						46								27.2		23.4

		11		5		4		burn		ck		31.2						24								24.2		31.2

		11		9		4		grind		ck		27.2				40		48								25.4		27.2

		11		12		4		grind		fum		24.2				40		40								27		28.6

		14				5		grind				25.4		30.8		32		57								19.6		33.2

		14				5		burn				27.2				20		40

																								Average 		24.69		28.83

																								T-test 1 sided		0.0072576273

																								T-test 2 sided		0.0145152547





Grind	Burn	24.688888888888886	28.833333333333332	

negative bars







bud failure 2015

								11/23/15

						Grind 1		0

						Grind 2		2

						Grind 3		1

						Grind 4		1

						Grind 5		2

						Grind 6		2

						Grind 7		3

						Average		1.571		Grind

						Burn 1		0

						Burn 2		2

						Burn 3		5

						Burn 4		3

						Burn 5		1

						Burn 6		5

						Burn 7		5

						Average		3.000		Burn

						T-test

						One-sided		0.0630511008

						Two-sided		0.1261022016



Carmel trees showing bud failure

Grind Burn	

Grind	Burn	1.5714285714285714	3	

Average # of trees per plot







Sheet3







114 

 
• Increased organic matter 
•Increased soil carbon  
•Increased soil nutrients 
•Increased soil microbial 
diversity 

 

Orchard recycling has: 
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• Increase water holding capacity? 
• Increase orchard productivity? 
• Bind pesticides and fertilizers? 
• Provide carbon credits to farmers? 
 
 

Will orchard recycling: 
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Soil Organic Matter 
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A few growers have used 
manure spreaders to spread 
wood chips back on the soil 
surface 
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700B Series Iron Wolf 

CDFA Pre-proposal to research category A, Specialty Crop Block Grant 
Environmental Stewardship and Conservation 
  
PI:  
Amélie Gaudin, Assistant Professor, UC Davis 
  
Co-PI:  
Brent Holtz, UC-ANR Cooperative Extension 
Gregory Brown, Research Plant Pathologist, USDA-ARS,  
David Doll, Farm Advisor, UC-ANR Cooperative Extension   
Sonja Brodt, UC-ANR Sustainable Ag Research and Education 
Alissa Kendall, Associate Professor, UC Davis 
Elias Marvinney, Post-doctoral Researcher, UC Davis 
 
  
Collaborators: 
Jerrad Pierucci, bringing in Iron Wolf 
Rebekah Christensen, Google Innovation Labs 
Growers interested in incorporating removed orchards? 

 



Thank You! 
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