
Horticultural Responses to a Wet Season:

Herbicide, Nutrient & Tree Management 
Strategies



2018 Monthly Precipitation Across PA NEWA Stations

Month Biglerville
Piney 

Mountain
York 

Springs
Rock 

Springs Lewisburg
Middletow

n
New 
Paris Allentown Reading Erie

Scott 
TwnshpPittsburgh

Jan 4.48 3.11 3.55 1.79 2.30 4.00 1.44 4.91 3.20 2.28 2.35 3.60

Feb 4.20 4.88 5.02 5.04 3.79 5.44 5.59 5.50 5.53 3.26 3.34 7.10

March 0.94 1.85 2.12 1.24 1.78 2.97 2.28 3.23 2.34 3.75 1.20 2.74

April 4.68 4.84 4.22 3.09 3.48 3.98 3.92 3.69 3.70 3.43 3.65 4.17

May 5.11 5.26 5.49 4.52 4.88 5.71 4.33 4.89 4.18 3.35 5.74 2.83

June 3.86 5.13 4.49 5.01 3.57 3.99 7.21 2.58 4.28 3.98 4.16 5.11

July 7.64 10.78 11.42 8.89 9.31 12.09 3.97 5.80 6.13 2.46 6.59 3.96

Aug. 5.86 5.03 6.35 7.17 6.32 5.28 3.44 12.21 14.81 4.87 9.03 4.53

Sept. 9.73 10.13 10.20 8.02 8.70 6.81 9.69 6.65 8.03 4.37 7.59 8.50

Oct. 4.06 2.69 2.80 2.79 3.30 2.39 4.71 3.25 2.01 6.48 4.36 3.59

Nov. 6.73 7.56 7.87 6.00 4.85 8.46 4.53 9.58 7.83 5.12 5.19 4.40

Dec 6.21 6.95 6.42 5.67 5.03 5.70 5.06 6.24 4.51 3.35 3.05 4.97



Total Precipitation in 2018 from PA NEWA Weather Stations

Biglerville
Piney 

Mountain
York 

Springs
Rock 

Springs Lewisburg Middletwn
New 
Paris Allentwn Reading Erie

Scott 
TwnshpPittsburgh

Total 63.50 68.21 69.95 59.23 57.31 66.82 56.17 68.53 66.55 46.70 56.25 55.50
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Wet Season Issues

ÅLeaching

ÅHerbicides

ÅNutrients

ÅFruit Growth & Quality

ÅCarbohydrates and 
Thinning

ÅFruit sugar levels

ÅFuture Plantings





Leaching

ÅThe downward 
movement of dissolved 
nutrients/herbicides in 
the soil profile with 
percolating water

Image from: https://criticalzone.org/national/blogs/post/what-is-leaching/

https://criticalzone.org/national/blogs/post/what-is-leaching/


Susceptibility of Nutrients to Leaching

ÅAnions
ÅNitrate (NO3

-)

ÅSulfur (SO4
-2)

ÅCations in sandy or coarse soils
ÅCalcium (Ca+2)

ÅMagnesium (Mg+2)

ÅMicronutrients
ÅBoron

ÅManganese





Saturated Soils

ÅReduction in nitrification in waterlogged soils

ÅNitrogen losses from soil can occur when rainfall exceeds 
transpiration
ÅOccurs more often under high intensity rains

ÅNitrogen is more often lost due to subsurface leaching than to runoff

ÅNitrogen leaching losses account for ~30% of mineral N fertilizer

ÅMulching/Sod strips can reduce N loss through greater recycling

N Cycle



Considerations for Nutrient Leaching

Å% Organic matter in soil (Orchards often <3%)

ÅGround Management System (GMS)
ÅImpact on soil microbiology

ÅSplitting fertilizer applications
ÅOne before flowering and one after fruit set (especially with stone fruits)

Å1/3 before bloom, 1/3 after fruit set, 1/3 postharvest

ÅMicronutrient foliar sprays
ÅAnnual applications of B  & Zn

ÅPostharvest or early spring



Fate of Herbicides

ÅChemical degradation and photodecomposition
ÅHydrolysis, oxidation, reduction, photodecomposition

ÅLiving rhizosphere ςmicrobial decomposition
ÅBacteria, fungi, algae, invertebrates other microorganisms

ÅVolatilization and evaporation
ÅIncreases with temperature, vapor pressure and wind movement

ÅPlant uptake and metabolism
ÅBy roots shoots or leaves

ÅMajority of weed seedlings germinate in top 2-3 inches of soil



Characteristics of Herbicides Impacting leaching

ÅSolubility ςhigh solubility - > more leaching

ÅAdsorbencyςstronger binding to soil - > less leaching/loss

ÅPersistence ςquick degradation by sunlight or microbes
ÅMoist soils favor high microbial populations - > greater breakdown

ÅFormulation ςgranular materials more susceptible
Åe. g. Casoron


