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Soil and Orchard Floor Management

• Historically, standard orchards were planted on sites 
that were not as productive for row crops

• You must determine soil type and characteristics 
with soil survey maps



http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm




A Cautionary Note

• Soil Surveys are accurate to approximately 5 
acres

• Each map unit contains inclusions

• Always determine associated series to better 
understand soil/site relations

Note: Soil survey data is useful for initial 
planning, but field evaluation is necessary for 
proper site and soil evaluation





Soil Factors to Consider

• Soil depth
• Soil drainage
• Soil permeability and moisture holding capacity
• Soil fertility

– pH
– Cation Exchange Capacity (CEC)

• Site slope
• Nematode populations
• Disease history – Oak root rot fungus, Phytophthora, 

etc.



Desired Orchard Soil

• Well-drained sandy 
loam to loam

• Soil with a depth of 
at least 3 ft

• No perennial weed 
problems

• Free from major pest 
populations



Pattern of Wetting from 
Trickle Irrigation



Soil Considerations

• Deep, well drained, sandy loam soils are best
• Tight clay soils = slow growth, reduced 

productivity
• Low (or no) water table

– All fruit tree species very sensitive to flooding stress 
(reduces productivity and may kill trees)

– Encourages soil-borne fungal and bacterial diseases

• pH 5.5 to 6.5 for most species
– Slightly acid soils help keep micronutrients (Fe, Cu, 

Mn, Zn) available

• Adequate calcium is essential for fruit growth and 
quality (may need to add lime)!



Soil pH Affects Nutrient Availability to Plants



Soil Preparation

• Prepare well ahead of planting (at least 1 yr)

• Soil test for pH, P, K, Ca, Mg levels

• Identify problem areas with poor drainage, 
poor soil type, frost-prone areas, hard pan 
depth

• Cover crop such as alfalfa or clover 

– Builds soil tilth, organic matter, N



Soil Preparation: Leveling

• May be necessary for equipment operation, 
eliminate low spots, poorly drained areas

• Problem-removes top soil from high areas, 
exposes subsoil; poor growth on former high 
spots if top soil shallow, result is uneven 
growth of trees

• Raised beds: Necessary with poor drainage or 
high water table; increases rooting volume



Soil Preparation: Subsoiling, Chiseling

• May be necessary to break up hard pans/clay 
layers which restrict rooting

• Subsoil at least 2 feet

• Add lime when mixing soil (if pH low) since 
calcium movement in soil is very slow; add 
gypsum if no pH adjustment is necessary

• Alternative = backhoe or auger individual 
holes for trees



Orchard Floor 
Management

Can Affect Many 
Aspects of a 

Peach Orchard
Slide courtesy Mike Parker, NCSU



Orchard Floor Management May Influence:

• Tree Nutrition

• Tree Growth

– Vegetative

– Root

• Fruit yield, size

• Winter Hardiness

• Frost Protection

• Soil Moisture

• Soil Ecology

• Insect Populations

– Beneficial and Pest

• Nematode 

Populations

• Disease 

Pressure/Incidence



Three Major Orchard Floor 
Management Systems

• Clean cultivation

• Permanent vegetation

• Herbicide strip in tree row with vegetative 
alleys

Slide courtesy Mike Parker, NCSU



Slide courtesy Mike Parker, NCSU



Why Use a Vegetative Cover?

• Erosion control

– Wind and water

• Support equipment movement under wet 
conditions

• Moderate spring temperature fluctuations

• Maintain soil structure

• Increase moisture infiltration

• Encourage nutrient recycling

Slide courtesy Mike Parker, NCSU



Qualities of an Acceptable 
Ground Cover

• Minimizes Erosion

• Minimal competition with tree

• Supports equipment movement

• Does not interfere with labor

• Does not interfere/compete with pollination

• Does not harbor pests

– Insect, disease, vertebrate

Slide courtesy Mike Parker, NCSU



Peach Trunk Cross-Sectional Area
‘Biscoe’/’Lovell’

Ground Cover TCSA (cm2)

Bare Soil 73 a

Nimblewill 72 a

Centipede 31 b

Brome 41 b

Bahia Grass 7  c

Weedy Check 32 b

Slide courtesy Mike Parker, NCSU



Bare Soil

Slide courtesy Mike Parker, NCSU





Centipede

Slide courtesy Mike Parker, NCSU





Slide courtesy Mike Parker, NCSU

Bahia Grass





Slide courtesy Mike Parker, NCSU



Vegetation Free 
- Herbicide

Slide courtesy Mike Parker, NCSU



Clean Cultivation - Mechanical

Slide courtesy Mike Parker, NCSU



Wintergreen Fine 
Fescue

Slide courtesy Mike Parker, NCSU



Slide courtesy Mike Parker, NCSU

K-31 Tall Fescue



Peach Relative Moisture Levels
Under Sod (June)

Depth (in)

Ground Cover 6 12 18

Clean-Herbicide 73 77 84

Clean Cultivation 74 88 89

‘Park’ Ken. Blue 24 41 37

Wintergreen F.F. 31 45 58

Peak Alfalfa 23 26 26

White Dutch Clover 17 16 11

Slide courtesy Mike Parker, NCSU



Vegetation Control

• Chemical Control

• Mechanical 
Cultivation

• Mulching

• Other??

Slide courtesy Mike Parker, NCSU



Types of Herbicides Used in Orchards

• Contact herbicides - Kills green tissue on 
contact (i.e. Glyphosate, Gramoxone, etc.)

• Pre-emergent herbicides – Prevents the 
germination/emergence of vegetation (i.e. 
Princep, Chateau, etc.)

• Broadleaf herbicides – Kills only broadleaf 
vegetation  (i.e. 2,4-D, etc.)

• Graminicides – Kills grasses (i.e. Poast, 
Fusilade, etc.)

Slide courtesy Mike Parker, NCSU



Slide courtesy Mike Parker, NCSU



Slide courtesy Mike Parker, NCSU



Research on the Effects of Peach 
Orchard Floor Management…

• Treatments: 
– Vegetation-free strips: 0, 0.6, 1.2, 2.4, 3.0, 3.6 m

– With or without irrigation

• Measurements:
– Growth – TCSA when dormant

– Catfacing insect damage at thinning

– Yield, individual fruit weight and diameter at 
harvest (3-4 harvest dates each year)

– Soil ecology – spring and fall



Sandhills Research Station
Jackson Springs, NC

Peach trees: Contender on Guardian rootstock
Planted Feb 2006



Treatments

Vegetation-free strips
0 m

0.6 m
1.2 m
2.4 m
3.0 m
3.6 m

With or without 
irrigation

0 m 3.6 m



Herbicide Application

April 2009



Micro-Sprinkler 
Irrigation

• No irrigation was applied when precipitation during the 
week was ≥ 2.5 cm

• Delivered 2.5 cm of water in a 6.0-m diameter around 
the tree

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Y8mB89pUjci0pM&tbnid=y8r3y6RoPrOn2M:&ved=0CAUQjRw&url=http://www.sprinkler-irrigation.co.uk/blog/wordpress/dan-sprinklers/&ei=0i9MUt_yI4em9AT8xIFQ&bvm=bv.53371865,d.eWU&psig=AFQjCNEPSF7c7gyyIrdmzg0ogAnwPQHk1w&ust=1380811081207823




April 2010



One week before harvest 2010



Previous Work in This Orchard

• Dr. Wang, visiting scientist (year 3)*:

– Irrigation and weed control facilitate peach 
growth and mycorrhizal infection of peach roots 
while reducing available nutrients in soil

– Weed control reduced microbial biomass

– Faster plant growth, high mycorrhizal infection 
and low soil nutrient availability along with early 
tree defoliation in the fall, may potentially 
increase susceptibility to infection with 
nematodes and bacterial canker or PTSL

* unpublished data



Known

• Vegetation competes with trees for water and 
nutrients

• Reducing vegetation in the tree row results in 
larger trees and greater fruit yield

• Vegetation management affects soil ecology and 
pest behavior



Project Objective

• To examine the impacts of vegetation-free 
strip width and irrigation on peach tree 
growth, yield, size, catfacing incidence, and 
soil ecology in a peach orchard on sandy soil in 
years 4-8, the age when such an orchard is 
prone to losses attributed to the peach tree 
short life complex

No trees were lost to PTSL during this study so the results 

focus on measures of microbial activity and soil health in 

the tree’s rhizosphere



What is Peach Tree Short Life?

• Refers to the sudden spring collapse and death of 
young peach trees, 3 to 7 years old

• Not caused by a single specific factor, but rather by a 
complex of cold damage and bacterial canker

• Many other factors, including time of pruning, 
rootstocks, orchard floor management, fertilization 
practices, and rapid fluctuation in late winter/early 
spring temperatures 

• Primary biotic factor responsible for predisposing 
peach trees to bacterial canker or cold injury or both 
is the ring nematode

Beckman & Nyczepir, 2004



What is Peach Tree Short Life?

Figure 1. Initially, 
internal browning
due to peach tree short 
life extends only to soil 
line (knife blade).

Figure 2. Water-soaked 
bark and trunk leakage 
often accompany 
internal damage to 
peach tree short life.

Figure 3. Bacterial canker
damage associated with 
peach tree short life.

Beckman & Nyczepir, 2004





Peach Tree Growth

Irrigation

Strip width (m)



TCSA Results



Effect of Vegetation-free Strip Width on TCSA, years 4-7



Effect of irrigation on TCSA, years 4-7



Rating Catfacing Damage



Catfacing Results



Catfacing Results, 2009



Harvest



Yield and Fruit Size Measurements



Yield and Fruit Size Measurements



2009 Fruit Yield



2013 Fruit Yield



Effect of Vegetation-free Strip Width on Yield, Years 4-8



Yield Results



Effect of Irrigation on Yield, Years 4-8



Individual Fruit Weight Results



Fruit Diameter Results



Conclusions

• Increasing vegetation-free strip widths results in 
greater tree growth and greater yield as has been 
reported by others 

• Yield increased, on average, by: 
– 23.4 kg between the irrigated 0 m and 3.6 m plots

– 20.8 kg between the non-irrigated 0 m and 3.6 m plots 

– An additional bushel of peaches per tree

• If we assume an expected price of $24 per bushel 
and an average of 121 trees per acre at our 5.5 x 
6.0 m spacing, that’s an increase of $2904 gross 
income per acre 



Conclusions, continued

• Trend for greater individual fruit weight and diameter 
with increasing vegetation-free strip width

• The 3.0 and 3.6 m plots produced fruit ≥7.0 cm in 
diameter in 4/5 years  

• In 2013 fruit from all strip widths, w & w/o irrigation, 
were >7.0 cm

• Supplemental irrigation increases tree growth and yield 
per tree, as reported by others 

• Greater average weight and diameter in irrigated 
versus non-irrigated plots in 3/5 years (2009-2011)



Catfacing Conclusions

• Although the orchard used in the present study was on a 
commercial pest management schedule, there was still a 
reduction in catfacing damage by increasing strip widths 

• Using 2009 data, if we assume an average yield of 20,000 
kg·h–1 and an expected price of US$24 per 23 kg, an 
average 9% increase in saleable yield would produce an 
additional 1800 kg of fruit worth US$1878 per hectare 
annually 

• This increase in saleable yield would more than offset the 
cost of herbicides necessary to maintain the vegetation-
free strip



Soil Sampling, April & October



Soil Sampling, cont.





Laboratory Analyses

– Soil moisture, pH, and EC

– Soil microbial biomass carbon and nitrogen

– Soil microbial respiration

– Net nitrogen mineralization

– Mycorrhizal root colonization



Rating Mycorrhizal Colonization



Vesicles and Hyphae



Soil Moisture, pH, and EC Results

• Soil moisture increased with greater strip 
width in spring 2010 (P=0.0491), but had no 
significant impact on other sampling dates

• Irrigation increased soil moisture in the fall of 
2009 and spring of 2010 (P<0.0001); no 
significant difference was measured in the fall 
of 2010

• No significant differences for pH or EC



MBC, MBN, SMR, & NNM Results



Mycorrhizae Results



Nematode Results, Year 5

• Root knot, ring, and other nematode 
populations were not affected by differences 
in vegetation-free strip width

• Root knot and ring nematode populations 
tended to increase with irrigation though not 
significantly (P=0.1776 and P=0.0807, 
respectively)



Conclusions

• Results support earlier work in this orchard (Wang, 
unpublished data) by showing that increasing the 
width of the vegetation-free strip reduces microbial 
biomass and associated activities in the soil through 
year four, but also demonstrate that differences 
become insignificant by year five

• All treatments exhibited a similar percentage of 
endomycorrhizal root colonization



Conclusions, continued

• The 0 m strip width and the 3.6 m strip width 
consistently had the highest percent of 
endomycorrhizal root colonization and is possibly 
due to the plant species in the vegetative cover 
encouraging mycorrhizal association with the trees

• These findings show that under standard commercial 
management of a bearing peach orchard there is 
little impairment of soil ecological function, allowing 
for maximum peach yield and quality while 
supporting the optimal health of trees and soil



Questions?

Dr. Connie Fisk
connie.fisk@unl.edu

Twitter: @connie_fisk


