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Agenda

Plant Nutrition

¢ Essential nutrients

¢ Inorganic and organic sources
Water Relations

¢ Supply

¢ Demand

¢ Scheduling




What makes a
nutrient essential?

Plant must need it to complete
lifecycle.

Must not be able to be replaced by
another element.

Must exert its effect directly on
growth or metabolism




Essential Plant

Nutrients
Carbon, hydrogen, oxygen

Nitrogen, phosphorus,
potassium

Calcium, magnesium, zinc

Boron, chloride, coper,
manganese, zinc, iron, nickel,
molybdenum




Grapes in California

Commonly need

+ Nitrogen, Potassium, Zinc, and Boron
Less commonly need

+ lron, Magnesium, and Manganese
Sometimes have in excess

+ Nitrogen, Chlorine, and Boron




Soil Testing

Soil tests are good for:  Soil tests are not good
® pH for most other

I t
Ec (for salts) elements

P

K

Zn

Too much B




Tissue Tests

Reflect what's in the plant
When interpreting tissue tests, remember
¢ Look only at the most limiting factor first

¢ Often numbers of other elements will be
larger than normal when something else is
deficient

Other nutrients may accumulate to higher than
normal numbers




Diagnostics to Use

SYel| Tissue

+ pH + Nitrogen

¢ Ec (for salts) Phosphorus
¢ Phosphorus Potassium
¢ Potassium Boron

e Zn Zinc

¢ Too much B Manganese
Magnesium
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Denitrificatio

Immobilization (when O, is
Limiting)

Mineralization Nitrification

NH, & NH, . NO,

Leaching













Denitrification takes place under
anaerobic (no oxygen) conditions and
Nitrogen islost to the atmosphere

NO;- - NO,- - NO — N,O — N,

nitrate nitrite nitric

, nitrous din i"ﬁ'fjgen
oxide oxide

Nitrate is also lost downward with leaching




More factors causing
nitrogen loss

Ammonium losses direct to atmosphere

+ Happens on high pH soils, less on acid
solls

¢ Incorporate fertilizer on high pH solls




pH measures the acidity
or alkalinity (basic) of a
soll
Related to soil minerals and drainage history
Affects availability of nutrients

Can be changed by
o Sulfur and many N fertilizers — lowers pH

¢ Lime — raises pH to close to neutral
The ideal pH ranges from 6.0 to 7.5

¢ An exception is alfalfa where over 6.2 is
desired

Over 6.0 is desirable
Over 8.2 can indicate a sodium problem




4.0

9.0

Acidic Ideal Range Alkaline

FIGURE 1-8. Relative nutrient availability as
affected by soil pH.
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Production Concept 4-3

Availability of Phosphorus
Varies with Soil pH

The Hills and Valleys of Phosphorus Fixation

Greatest
fixation

Very high| Range for highest
phosphorus availability
High
fixation

Medium
fixation

Medium

pH3 pH 4 pH 5 pH 6 pH7 pH8 pH 9
-« Acid soils Neutrals Alkaline soils ——

Soil pH greatly influences the solubility of different P compounds in the soil.

Solubility indicates how ilable the P is, or how fixed or tied up it becomes in the
solil. In acid soils (decreasing pH), P reacts with Fe, Al, and Mn to form insoluble
prod y king P less lable. In alkaline soils (increasing pH), Ca and Mg react
with P to lessen P avallability as pH increases above 7.5. The more soluble or
available forms exist in the range of pH 5.5 to 7.5. This makes liming essential on
very acid soils. Lowering the pH of alkaline soils specificaily to improve P availability
is not considered practical.

Phosphorus is
most available
from pH 5.5to pH 7.5




Cation Exchange
Capacity (CEC

Cations have the plus charge Ca**,
Mg++,K+
+ Soil has a negative charge, so higher
CEC soils can hang onto more cations

Related to soil texture
¢ Sandy soil — low CEC
+ Clay soil — high CEC

Characterizes solls
+ Nutrient availability

higher, more

o Leaching of Nitrogen and Potassium
lower, more




Production Concept 1-3

Cation Exchange Capacity:

An aid in soil management and nutrient addition

Cations are positively charged nutrient ions and molecules: calcium (Ca**), magnesium
(Mg?*), potassium (K*), sodium (Na*), hydrogen (H*), and ammonium (NH_*).

Clay particles are the negatively charged constituents of soils. They attract, hold, and
release positively charged nutrient particles (cations). Organic matter particles also have a
negative charge to attract positively charged cations. Sand particles carry little or no charge
and do not react.

Cation exchange capacity is the soil’s capacity to hold and exchange cations. The strength
of a cation’s positive charge varies, enabling one cation to replace another on a negatively
charged soil particle.






Approaches to
iIrrigation

All approaches focus on crop need

+ Evapotranspiration — an estimate of
evaporation from soil and transpiration
from plants

+ Soil moisture depletion — the soil feel
method to see how much water remains

However, to replace the right amount of
water, the water application rate is
needed

¢ Too much water, deep percolation

+ Too little water, plants are stressed
before the next irrigation



















Improving efficiency

Know how much is being applied
Apply it directly to vines




Calculating the
irrigation set time for
a vineyard

T=449 XA X D/Q
o T=Irrigation set time In hours
¢ A= acres Irrigated per set

o D = desired depth of water to be
applied
¢ Q= flow rate

It’s all dependent upon knowing
the flow rate







Estimating irrigation
water needs for
grapes with ETo

ETo is provide by FAO

Plan on averaging 80% of ETo and
using

¢ Less early in the season
+ More at fruit ripening
¢ Less late in the season
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Climate Data Table
Country Iﬁfghﬂﬂiﬂﬂﬂ Station |FAH DAHAR Altitude |'| 010 [m]

Max Temp. | Min Temp. | Humidity | Wind5Speed | SunS5hine | Solar Hadiation | ETo
Month [C] [C] (%] [km/d] [hourz] [(MJ/m2/d] [mm/d]
January 13.2 0.1 h6.0 259.0 6.5 11.6 2.3
February 159 3.1 60.0 233.0 6.2 134 2.7
March 229 7.5 51.0 190.0 79 181 40
April 276 12.2 470 199.0 7.8 203 52
May 339 155 32.0 199.0 11.5 27.0 73
June 39.0 19.2 27.0 164.0 125 287 7.8
July 404 227 250 173.0 11.6 272 8.0
August 38.6 20.0 23.0 147.0 11.4 259 6.9
September 341 136 24.0 147.0 10.7 227 5.7
October 285 8.8 32.0 147.0 9.9 18.6 42
Hovember 219 3.3 40.0 147.0 8.7 143 2.8
December 158 0.3 5.0 190.0 7.8 121 23
Average 276 10.5 39.0 182.9 9.4 20.0 49

Report...






