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Nutrient use In Tree Fruit

A 94% of plant dry weight is carbohydrates (C,
H, O)
I Primary sugars are sorbitol, fructose, sucrose ant
starch

A 6% is minerals
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Essential Elements

A C HOPKNSaFevig CIMoB CuMnZn

A Se, Ni, Co, Si, Na

A Nonmineralc C, H, O

A Macronutrientsc N, P, K, Ca, Mg, S

A Micronutrientsc¢ Fe,Cl Mo, B, CuMn, Zn
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Elements to Manage

ANitrogen
APhosphorus
A Potassium
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Nutrient availability and pH in mineral soils
absorbed as anion i cation B
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Mineral Uptake

A Roots are primary organs of uptake
A Elements taken up in the form of ions
i Fe*, NQ, NH, B, Cd*
I Organic vs. Synthetic
A Uptake has passive and active components

A Occurs throughout the year
I Although majority occurs early spring and late fal
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Nutrient Uptake Pathways

1. Root interception: Ca, (Zn)
2. Mass flow of water: N, Ca, Mg, S, B, (K), (Zn)

3. Diffusion: P, K, (Zn)
E Shoot

lSo.il..o.. LYK
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Tree Fruit Root Distribution

A Not uniform (even less so in nonuniform soil)
Aaz2aid LIS NR2Ga&A S6AGKAY

I 70% within 12 inches of surface
Aaz2aid LISIFIOK NR20Ga 6AGKAY

I Majority within 10 inches of surface



Penn State Extension

Estimated Lb./A Removed under Traditional Plantings

Apples
Yield N P05 K>O Mg
~600bu 20 8 50 2
Leaves, Stem 80 38 130 22
Total 100 46 180 24
Peaches
Yield N P.Os KoO Mg
600 BU 35 10 65 12
Leaves, Stem 60 30 55 10

Total 95 40 120 32
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Nutrients Lost Due to Crop

LA Removed with Fruit

Yield

bu/A N P K Ca Mg
1870 31.6 7.2 81.2 4.2 3.7
1318 21.3 5.3 61.6 3.0 2.7
1530 25.7 6.3 79.5 4.1 3.7
1211 32.3 6.3 71.4 3.3 3.2
1488 27.8 6.3 74.1 3.7 3.3

Palmer & Dryden, 2006
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Nutrient Recycling Nitrogen

AN @ 2350% is reabsorbed before leaf abscission
I (Titus & Kang, 1982)

A N migrates back to spurs & branches, later to roots
A N is stored in proteins high in arginine & asparagine
A Proteins are hydrolyzed in spring to support growth
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Nitrogen Recycling

A Foliar application of radioactive isotope of N
In the fall

I 48% of N was withdrawn from leaves

A95% remained in the branch
T 65% found in dormant bark
T 29% in wood
I 6% in flower buds
I Next spring
A46% was remobilized for flower bud growth

Gauket al. 2004 Can. J. Plant Sci. 84:259
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oll Analysis
VS.
Leaf Analysis

Annual versus Perennial

What Is available versus What is taken up
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What Is the Difference?

N .M

Deposits .= Withdrawals
(Fegilizer) I (Harvested Fruit)

- N
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Returns

Leaf litter
Pruning wood —
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When iIs a Soll Test Appropriate?

A Preplantc ALWAYS !
A Every 3 years to primarily look at soil pH
A Validate explain
leaf results
A Shows the
reservoir
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Tests Used

A pH: 1:1 soil : water

AP, K, Mg CaMehlich3 Extractant
A Acidity: SMPBuffer pH

A CationExchange Capacity (CEC)
I Summation otations
I H, K, Mg, Ca



(814) 863-0841 Fax (814) 863-4540

PENNSTATE

| _Z k) Agricultural Analytical Services Laboratory
The Pennsylvania State University
. University Park PA 16802
SOIL TEST REPORT FOR: ADDITIONAL COPY TO:
JOHN JONES SAM COOK
HARMONY LANE HILLTOP ENTERPRISES
SMITHVILLE PA 11111 SMITHVILLE PA 11111
DATE LAB # SERIAL # COUNTY ACRES FIELD ID SOIL
02/20/2001 | S00-00003 0044599 For-224
SOIL NUTRIENT LEVELS | Below Optimum Optimum Above Optimum
Soil pH 6.1
Phosphate  (P,0,) 101 1b/A
Potash (K,0) 53 Ib/A
Magnesium (MgO) 18 Ib/A
Calcium (Ca0) 2502 Ib/A
RECOMMENDATIONS FOR: Apples-Maintain ]
Limestone: 3000 Ib/A
Magnesium (Mg): NONE
Phosphate (P,0,): 150 Ib/A
Potash (K,0): 150 Ib/A

MESSAGES

Nitrogen should be applied based on leaf analysis and shoot growth. In absence of a current season's leaf analysis, shoot growth on
bearing trees should be 12 to 18 inches. Another general guideline is to apply 0.02 Ib of actual N per tree per year of tree age.
If following this guideline, do not exceed 0.30 Ib of actual N per tree per year.

If terminal growth was excessive, fruit color was inadequate or major renovative pruning was performed, a reduction in the rate of N
application is in order.

Optimum pH for tree fruits is 6.0 - 6.5. Although the sample pH is equal to or above the minimum value of 6.0, lime is recommended to
maintain soil above the minimum pH over the next 3 years.

LABORATORY RESULTS: Optional Tests:
'pH | P Ib/A Exchangeable Cations (meq/100g) % Saturation of the CEC Organic Nitrate-N Soluble salts
SAcidity| K | Mg | Ca | ‘CEC| K | Mg ca |MEm% ppm i
6.1 4 39 0.1 0.5 45 89 0.6 52 50.5 38
Test Methods: '1:1 soil: pH, *Mehlich 3 E *SMP Buffer pH, *S of Cations

3394

Tree Fruit-1



Penn State Extension

Part 1-

SOIL NUTRIENT LEVELS

Soil pH
Phosphate (P,0,)
Potash (K,0)

Magnesium (MgO)
Calcium (Ca0)

6.1
101

3
|

2502

Ib/A
Ib/A
Ib/A
Ib/A

Below Optimum

Optimum

Above Optimum
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Part 2- Recommendations

RECOMMENDATIONS FOR: Apples-Maintain

Limestone: 3000 I/A
Magnesium (Mg): NONE
Phosphate (P,0,): 150 Ib/A
Potash (K;0): 150 Ib/A

MESSAGES
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Part 3¢ Lab Results

LABORATORY RESULTS: ¥ Optional Tests: .
: 2p Ib/A changeable Cations (meq/100g) % Saturation of the CEC Organico Nitrate-N Soluble salts
PH 2K leg 2Ca {CEC K Mg Ca Matter % ppm mmbhos/cm
6.1 44 0.1 0.5 45 89 0.6 52 50.5 3.8
tant. >S : nation of Cations

Determines the amount of lime to add

Based on a pH goal of 6.5
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Lime recommendation

A Look at the bottom table of Exchangeable
cations

A Based on the acidity imeg/100 g

A The lower theacidity valuds the less lime is
needed

A Goal is to raise pH to 6.5



Penn State Extension

Phosphorus and Potassium

ARates vary by:
1 Crop
i9aulof AaKSR 2NJ G¢?2



