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Plant Nutrients

From Soil From Air, Water

Macronutrients Micronutrients

Nitrogen (N) Boron (B) Carbon (C)
Potassium (K) Zinc (Zn) Hydrogen (H)
Phosphorous (P) Iron (Fe) Oxygen (O)
Magnesium (Mg) Copper (Cu)
Sulfur (S) Manganese (Mn)
Calcium (Ca) Molybdenum (Mo)

Chlorine (Cl)
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Source: LERGP G.R.a.P.E. Pages, http://lergp.org/year-planting/nutrient-management
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Questions

* How many nutrients do the vines lose every year?
* What levels of nutrients do the vines need to have?
* What does the soil already supply to the vines?

* How much do we need to supply, and how do we supply
them?

FINGER LAKES

GRAPE
PROGRAM



Nutrient Loss
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How much nutrient content is lost at
harvest?

T oA | ZtonsA | sonsA | StonsA

Nitrogen 2.4 bs 4.8 lbs 7.2 lbs 12 lbs
Phosphorous 0.8 lbs 1.6 lbs 2.4 bs 4.0 lbs
Potassium 6.0 lbs 12.0 lbs 18.0 lbs 30 lbs
Magnesium 0.4 lbs 0.8 lbs 1.2 lbs 2.0 lbs
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How much do they need?

“A little extra fertilizer is
cheap insurance”
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Source: Buffalo News, Sept. 10, 2013. https://svs.gsfc.nasa.gov/2979#media_group 360255
http://www .buffalonews.com/city-region/environment/green-menace-of-toxic-algae-
threatening-lake-erie-20130914
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What are the sources of nutrients?

* Soil
* Mineralization of organic matter (1% OM = 15 |bs N/acre)
* Weatherization of minerals

* Biomass (e.g., cover crops, prunings)
* \/ine reserves

* Woody tissues
* Older leaves

* Supplemented by grower
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Factors that influence nutrient uptake

* Soil conditions
* Compaction, saturation
° pH

* Soil moisture content

* Varieties & Rootstocks
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FIGURE 9-4 Rates of nutrient uptake as affected by
temperature and oxygen supply.

FINGER LAKES Singer, M.J. and D.N. Munns. Soils: An Introduction.
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Influence of soil pH
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Source: T. Bates, “Concord Production Ten Commandments” (slide presentation), Lake Erie Regional Grape Growers Conference,
March 2002.
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B (Delta Cabernet) C (Amador Zinfandel)
(Tinnin loamy sand) (Sierra coarse sandy loam)

A (Delta Chardonnay)
(Egbert clay loam)
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Lambert, J.J., M. Anderson, J. Wolpert.
Vineyard nutrient needs vary with

rootstock and soils. California
Agriculture 62(4):202-207.
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B (Delta Cabernet) C (Amador Zinfandel)
(Tinnin loamy sand) (Sierra coarse sandy loam)

A (Delta Chardonnay)
(Egbert clay loam)
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Dry Weight Starch N P

41% 16% 25% 23%

59% 84% 75% T7%

Source: T. Bates, “Lessons from the Big Dig: dry matter, nitrogen uptake and fertilizer efficiency”
http://grapesandwine.cals.cornell.edu/cals/grapesandwine/appellation-cornell/issue-14/big-dig.cfm
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http://grapesandwine.cals.cornell.edu/cals/grapesandwine/appellation-cornell/issue-14/big-dig.cfm
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Mature Concord vines required 40 g of N/vine during the
growing season.
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N fertilizer applied at budbreak supplied about
9 g/vine (22.5% of total N required).
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N Supply From Reserves

* Reserve N provides 15 to 30% of the total vine N
demand.

* Reserve N is a main source for vine growth from
budbreak to bloom
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Potassium (K)

* Regulatory roles in biosynthetic pathways
e Carbohydrates, proteins

 Solute transport, water movement
* Loading sugar into phloem, berries
* Ripening
* Opening and closing of stomates

* Berry color
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Potassium Demand
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Vine K (g)
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Schreiner, R. P. 2016. Nutrient Uptake and Distribution in Young Pinot noir Grapevines over Two
Seasons. Am J Enol Vitic 67:436-448.



Relationship of K & Mg

* Kand Mg compete for
uptake by the roots
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How much do | need to supply?

by
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Nitrogen Sources

e Stored reserves (40%)
* Important in early season growth
 Stored by vine previous year
* Provides most N prior to bloom

e Decomposition of organic matter (40%)
* 15-20 Ibs N/acre for every 1% OM
* Major source of N in bloom-veraison period

* Applied fertilizers (20%)
* Urea, ammonium nitrate, MAP, DAP
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Soil K supply

* Soil parent materials
* NY soils generally have low K level (<200 Ibs/A).

* Soil texture
e Sandy or gravel soils have low K supply power

* Organic matter
e Low organic matter leads to low K supply

* Soil moisture
* Drought or weed sharply reduces K supply

* Mg/K competition
* High Mg often leads to low K
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Monitoring Nutrient Status

Supply monitoring

* Soil analysis

* Soil amendment analysis
* Fertilizer analysis

Demand monitoring
* Visual observations of plant condition
* Plant tissue analysis
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Phloem mobile vs. non-mobile

Mobile
Nitrogen
Potassium
Phosphorous
Magnesium
Sulfur
Chlorine
Nickel
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Non-mobile

Calcium
Boron
Copper

lron
Manganese
Zinc
Molybdenum



Nitrogen

Indicator Deficient N status Excessive N status

Shoot length Short shoots that fail to fill the trellis Shoots fill the trellis space rapidly with

space by veraison excess leaf area
Mature leaves are deep green and
Leaves Mature leaves are yellow and small : P&
excessively large
: Internodes are long and possibl
Internodes Short internode length : 5 P Y
flattened in shape
Pruning weight <0.2 Ibs/foot of canopy >0.4 Ibs/foot of canopy
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Material % N

Ammonium Nitrate <28%
Urea 46
Potassium Nitrate |3
Ammonium Sulfate 21
Diammonium phosphate 17
Calcium nitrate 21
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From: Hunger Signs in Crops, 3rd Edition

K Deficiency

Most likely to occur:
* inadryyear
heavy cropload

cut areas where site has been
leveled (topsoil removed)

pOOor weed management

after heavy application of dolomitic
limestone
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Extreme potassium deficiency?
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Calculating K requirements

1) Tons/acre x 5 Ibs K/ton of grapes = K removed by crop
2) Kremoved / % K,O of fertilizer (decimal) = K fertilizer to replace loss
Example:

5 ton/acre crop x 5 Ibs K/ton of grapes =
25 Ibs/acre K lost to crop

25 Ibs/acre / 0.60 (K,O content of muriate of potash) =
67 Ibs/acre muriate to replace
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Potassium Sources

Material % K
Potassium chloride (muriate of potash) 60
Potassium sulfate 50
Potassium magnesium sulfate (Sul-Po- 22
Mag) (11% Mg)
Potassium nitrate 44
Pomace ?277?




Mg Deficiency




Mutrient Chemical symbol Target values
Late-summer petiole

Soil Bloom petiole (70-100 days after bloom)
Total Nitrogen M —* 12%—2.2% 0.8%-1.2%
Phosphorus F 20-50 ppm 0.17%—0.30% 0.14%—030%
Potassium K 75-100 ppm 1.5%—2.5% 1.2%-2.0%
Calcium Ca 500-2,000 ppm B 1.0%—3.0% 1.0%—-2.0%
Magnesium Mg 100-250 ppm 0.3%—0.5% 035%—0.75%
Boron B 0.3-2.0 ppm 25-50 ppm 25-50 ppm
Iron Fe 20 ppm 30-100 ppm 30-100 ppm
Manganese Mn 20 ppm 25-1,000 ppm 10:0-1,500 ppm
Copper Cu 0.5 ppm 5-15 ppm 5-15 ppm
finc in ? ppm 30-60 ppm 30-60 ppm
Molybdenum Mo —F 0.5 ppm 05 ppm
Aluminum Al < 100 ppm *®

From: Bates, T and T. Wolf (2008). Nutrient Management. Winegrape Production Guide for Eastern North America,

Tony Wolf (ed.).
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How to Sample Petioles in the Vineyard Soil Testing in the Vineyard
Finger Lakes Grape Program

Finger Lakes Grape Program

. Subscribe R
-
= Addto  « Share  =es More s Po =} Addto  « Share  ses More

http://www.youtube.com/cceflgp
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