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Iron Deficiency - Concord
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1) Mineral Nutrient Availability: Solil pH

2) Mineral Nutrient Balance: CEC




Hydrogen: 90% of the Universe by weight




Hydrogen: Most abundant element in the sun (at least for 5 billion more years)
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Hydrogen: Can be quite reactive
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Examples

Liquid drain cleaner
(pH=14)

Bleaches, oven cleaner, lye
(pH=13.5)

Ammonia solution
(pH=10.5-11.5)

Baking soda
(pH=9.5)

Sea water
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Milk, urine, saliva
(pH=6.3-6.6)

Black coffee
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tomato juice
(pH=2.5-3.5)

Lemon juice, vinegar

(pH=2)

Battery acid, hydrochloric acid
(pH=0)
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1) Mineral Nutrient Availability: Solil pH

2) Mineral Nutrient Balance: CEC




Cation Exchange Capacity

Strength of Cation Adsorption
Al>Ca>Mg>K=NH > Na




Low CEC High CEC High CEC

Acidic soil Neutral Soil
Low base saturation High base saturation
K+
el Cations exchanged
Ht Al with soil solution
S A for plant uptake

ilow cation leaching

K+, Mgt++, Cat++, Nat

All cations leached Base cations leached Aluminum precipitated



Soil pH
Very Strong Acid Strong Acid Moderate Acid Slight Acid
4.5-5.0 5.1-5.5 5.6-6.0 6.1-6.5

1 Hydrogen
B calcium

] Magnesium

B Potassium




Soil pH

Very Strong Acid Strong Acid Moderate Acid Slight Acid
4.5-5.0 5.1-5.5 5.6-6.0 6.1-6.5
CEC
3.5 5.3 8.7 9.5

1 Hydrogen
B calcium
] Magnesium

B Potassium




Efficient Vineyard Nutrition

60 | O fruit Potassium

@ leaves

B shoots - The potassium fruitdemand from veraison to
50 1 _ harvestis large compared to other mineral

E 1 year wood . .

nutrients. The greater the crop size, the greater

@ 2 year wood the potassium demand. These mature
40 4| @ trunk and cordon Concord vines yielded between 8-10 tons/acre.

O shank Approximately 50% of the total vine K was

_ partitioned to the ripening fruitand atleasta
O thick roots portion of the K came from other vegetative

Tissue Nutrient Content (g/vine)

301 O fine roots // tissues (especially shoots and leaves).
/
20 A
10 A
0 T T T T T T T T T 1

Vine tissue amount and an

dormant 02
early April 03
bud break
10inch shoots
bloom
bloom+15 days
bloom+30 days
veraison
harvest
dormant 03

Terry Bates, PhD Cornell University - NYSAES «




Soil pH

Very Strong Acid Strong Acid Moderate Acid Slight Acid
4.5-5.0 5.1-5.5 5.6-6.0 6.1-6.5
CEC
3.5 5.3 8.7 9.5

2006 Concord

Acid soil (_lf./Ig)_I.)‘t‘:ﬁciency Healthy Nutrient Balance Potassium Deficiency



Soil Acidity and Concord Vine Size: 2001-2006

Grown Pruning Weight (pounds/vine)

soil pH fertilizer 2001 2002 2003
_ » 1 no 2.1 1.5c 19b
Very Srong Acld®™¥ 1 yves 21 1.7bc  20b
: 2 no 2.3 20ab 23ab
Strong Acid W2 yes 25 22a 26a
: 3 no 2.3 20ab 2.1 ab
Moderate Acid » 3 yes 2.1 21ab 21b
_ _ 4 no 2.3 19ab 190D
Sllght Acid » 4 yes 29 ab b
soil pH NS @ @
fertilizer NS
soil pH*fertilizer NS NS NS

2004

NS

2005 2006

2.2 C 2.4 bc
2.3 bc 2.4 Dbc
26ab 2.7 ab

2.8 a -a
2.2 cC 1.5 cd
24 bc 28ab
2.2 cC 1.2d

bc 4 hc
*% *%
* *%
NS NS




1) Mineral Nutrient Availability: Solil pH

2) Mineral Nutrient Balance: CEC







Soil pH, Rootstock, and Variety

Not all roots grow the same

-
4 d

Terry Bates, PhD Cornell University - NYSA,E&,



Soil pH, Rootstock, and Variety

4 Varieties X 4 Root Systems X 2 Soil pH

4 Scion Varieties
White Riesling (clone 239) Cabernet Sauvignon (clone 8)
Traminette Noiret

A A L

Riparia Gloire

Own rooted Gravesac

C3309

The treatment combinations

Terry Bates, PhD Cornell University - NYSAE&,* "f



Soil pH, Rootstock, and Variety

Soil pH: Different looks at the same problem

Terry Bates, PhD Cornell University - NYSAES «



Soil pH, Rootstock, and Variety
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Soil pH, Rootstock, and Variety

Canopy assessment:

Terry Bates, PhD Cornell University - NYSA.E’;,- 7



Soil pH, Rootstock, and Variety

Vine Size
dormant cane pruning weight (kqg/mj
Rootstock Soil Riesling Traminette Cab Sauv Noiret
owh rooted no lime  0.05 025 f 0.11 0.32
lirne 005 041  ef 0.19 0.44
Hiparia Gloire no lime 027 050 de 0.54 0.56
lirne 0.41 054 cde 0.62 0.83
Gravesac no lime  0.34 067 bcd 0.56 0.54
lirne 0.52 0.71  ab 1.02 1.09
S309C no lime 039 0BY  bc 0.77 0.87
lirne 0.5 083 =3 0.594 1.07

EYI Y L L o KT« I T . . .

Sig {p}
Footstock

. + +* +* +*
= oil

Footstock x Soil NS NS NS NS

L & & &

The effect of treatments on vine size

Terry Bates, PhD Cornell University - NYSAES ~




Soil Integrated Deployment

5 Test Vineyards
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Concord

Soil EC Soil MS Yield (GYM)
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Correlations
Soil Electrical Conductivity (Shallow
EC) to NDVI (@20 DAB): [-0.6339]

One potential
Management Map
based on Soil EC, MS,
and Early season NDVI.

NDVI (@20 DAB) to Yield (Grape Yield
Monitor): [0.4464]




Crop Estimation by Stratified Sampling
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Take Home Messages

Soil Acidity varies within and between vineyards
(and tends to decrease over time due to plant nutrient
uptake and N fertilization).

Soil Acidity changes the effective CEC and ion saturation
balance.

At low to moderate crop stress, there was little effect of soill
pH (4.5-6.5) on vine productivity...(but be careful).

At high crop levels, the Potassium supply and demand
relationship becomes important.






