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Pre-assessment

— |

1. (select one) Two parts per million of boron is
(essential/toxic) to many plants

2. TIp burn indicates (choose one)
a) Iron deficiency
b) excess water
C) excess phosphorus
d) insufficient calcium

3. (true or false) Nitrogen promotes plant diseas§
B




p- 2

(true or false) Potassium deficiency
may be confused with salt burn

Two nutrients (there are several)
required for healthy leaves are:

&
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Goals of this class

J—— |

By the end of class, students will be able to:

# Recognize the role of nutrients in plant health

+ Read a fertilizer label

& Recognize common nutrient deficiency
symptoms

# Recognize other factors that may confound
diagnosis of plant stress
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Proper plant nutrition
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- | = =
a balance among plant,

soll, soil organisms, and

the abiotic environment (light,
alr, water) that surrounds;gﬁtgw







Nutrient deficiency symptoms
Vocabulary

Chlorosis Yellowing of leaves

Interveinal chlorosis Striping; Leaf tissue
between veins turns yellow but veins

remain green
Necrosis drying and death of plant tissue
Stunting Shortened internodes

Abnormal coloration Red, purple, brown
colors caused by pigments that serve
other functions
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Why nutrient deficiencie

& .
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Insufficient amount

.Unusable form
Roots damaged

»-lkpowt—l

Poorly adapted plant
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pH is measured

from 0
(most acidic, concentrated acid)

to 14

(most alkaline, concentrated base)
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Mineral Nutrients
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Fertilizers

& Fertilizers are usually labeled either
“general (or all) purpose” or are listed for a
specific set of plants (e.g. rose fertilizer,
cactus fertilizer)

& General purpose fertilizers have different
concentrations of nutrients, but will have
nitrogen, phosphorus and potassium, listed
In that order
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Read the Label
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THE

CLARK'S GOVE GUANO GO0,

New Bz=prorD, Mass.

CAPITAL, - - - $600,000.00.

EDMUND GRINNELL, PrRES’r, SAMUEL IVERS, Treas.

MANUFACTURERS OF THE

i
l :

Early Start oeg2%>, Large&Profitable

to the young N 1) , CROPS
r \¢p, 0f Grass, Grain

Plants; is lasting
and Vegetables.

to end of season.

THE “BAY STATE?” stil leads
in the field and that is where the farmer looks for
returns for money invested. Very flattering
reports are received daily from those who have
given it a trial, and these are substantiated by the
largely increased orders.

Remember that no worthless material enters
1ts composition, It is compounded in such a way
as not to strain or exhaust the soil, and to meet
the requirements of ALL CROPS. Analysis
guaranteed. Circulars and information mailed
free on application. (over.




“Major”, “minor”, “micro”

J—— |

¢ Terms refer only to the amount a plant
needs for survival.

¢ Nutrients are essential, but some may be
toxic at high concentrations

+ Different species, at different growth
stages, need different levels of nutrients.
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The Major Nutrients

¢ Nitrogen (N)
¢ Phosphorus (P)
¢ Potassium (K)

INT O'Callaghan 10/24/2017



Mobile nutrients

 Translocated from old tissue (bottom of the
plant) to new tissue (top of the plant)

 Deficiency symptoms occur first on lower,
older leaves

« Mobile nutrients are nitrogen(N),

phosphorus (P), potassium (K), and
magnesium (Mg)

A plant that Is not growing is dying
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“minor” and “micro”
nutrients —

¢ Calcium™ (Ca) + Boron* (B)
¢ Iron (Fe) ¢ Chlorine™ (Cl)

. ¢ Cobalt (Co)
¢ Magnesium* (Mg) ¢ Copper (Cu)

¢ Manganese (Mn)
¢ Molybdenum (Mo)

* High concentration in & Nickel (N1)
desert solls. 'S Selenlum (Se)
+ Sulfur (S)

A [ A1)
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* Deficiency symptoms occur mainly

-_— _ 4
on Imi p:i'eél’e-inf :e leaves.

» Immobile nutrients: calcium (Ca),
ir@ﬂ}.’(*Fe)L, manganese
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Old (wrong) rules of
thumb —

o Nitrogen tends to promote plant
disease

o Phosphorus could promote or
decrease plant disease

o Potassium tends to inhibit plant
disease

o

Ty
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Symptoms of plant
nutrient problems
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Leaf chlorosis
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Nitrogen deficiency

Note: Whole leaf
Turns pale

Progression of N deficiency

Normal Early Obvious Advanced

10/24/2017
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Causes

__—4

¢ A major reason leaves develop an overall
yellowish cast iIs lack of nitrogen

¢ But this can also be the result of a lack of the element
other nutrients —

¢ Or
— Herbicide interference In nitrogen utilization
— Plant disease
— Waterlogged soil

10/24/2017




We think of nitrogen for healthy leaves, but
 nitrogenous compounds are also i in leaves,
e floweps, §eeds and roots
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anthocyanins)
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Obtaining N
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Soil organic matter

contains complex N compounds that
are broken down by soil microbes &
earthworms into usable chemicals
(humus).
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Nitrogen fixation

Rhizobia = bacteria that form
assoclations with roots of plants called
legumes. Many native desert plants are
leguminous (mesquite, cassia, acacia,
Silk tree).

Other bacteria fix N In vicinity of roots

but do not form nodules. Plants beneflt:‘_ﬁ
NI from their activities. ’




Rhizobia nodules on legume
roots..

¢ Nodules are created by
the plant In response to
Infection

¢ Only appear on
legumes

v P ~
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Photo credit: Julie Grossman, North
mewml Carolina State University
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Fertilizers

# General purpose fertilizers have
nitrogen.

¢ First number on container
¢ In one of three forms

—  “ammonium’ (volatile)
—  “nitrate” (leaches)

—  “‘urea’” (urease)
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Timing is everything

J—— |

Applying nitrogen

+ after a plant has begun flowering can interfere
with flower production.

# after a plant has begun fruiting can interfere
with fruit ripening.

# after a plant has begun producing a storage
organ can stop it from developing.

# at the wrong time can promote disease.
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Diseases occur in
N deficient
plants

r I N A8\
especially )

.- Wilts (caused by blockages of
plant’s circulatory system)

. Soft rots (caused when pathogen
“chews up” plant’s cell walls)
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Nitrogen for disease control
and prevention

Fertilize at plant establishment
and times of most vigorous
orowth

Most pathogens prefer one form of
N, so use a mixture of forms

— Ammonium, nitrate, urea, organic,., .
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QOver-fertilizing with N

. Excess succulence
- May lead to sulfur deficiency
- May result in disease
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Leaf
Bronzing ..

A common cause of
the purplish tinge
affecting leaves Is a
' deficiency of

phosphorus
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Bronzing cont.
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t with advanced P deficiency

.
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Mint
P Deficiency

‘*Purple on upper and
lower leaf surfaces

‘*Leaves dark green
and smaller than
normal - Stunting

*Plants smaller than
normal

*Dark purple stems

‘M e.montana. edu/warc/Peppermmt%Z{}d,aﬁ e\n,eav%Z

LN a\J L

e oﬁ_evm oms_files/frame.htm#slide0031.htm O Callaghan



http://ag.montana.edu/warc/Peppermint deficiency symptoms_files/frame.htm
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»Cell membrane
| disruptor
herbicide
triazolinone)
damage
s =»Dbronzing
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Spider mite
caused Ozone damage =2
bronzing on bronzing on bean
raspberry g -
(below) and

- , -
o ‘. 3 .‘. V‘:;__. BV ’ : -:'-', w7 : " : 3IC. U of MD
.:f A K 4

- P AR T

- ] Npd - 5
i YN Ak ! 10/24/2017
Nevada

University of
ooperative Extension


http://www.hort.cornell.edu/department/faculty/pritts/BerryDoc/rb-end.htm
http://www.hort.cornell.edu/department/faculty/pritts/BerryDoc/rb-end.htm

Obtaining phosphorus
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Pools of phosphorus may exist

_+But may be unavailable :

—\When soil pH is too low, tightly
bound to soil aluminum

—\When soil pH is too high,
tightly bound to calcium.

¢ Plant roots readily take up the
[imited amount of soluble P.

University of Ne
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o fungi plus roots. Mycoﬁr;rhizae
¢ hyphae form a huge

extension of root
system. 4

¢ many desert plants rely
on these associatioris/
to obtain phosphoru
as do forest plants;””
blueberries and 75 Ak

alliums. FAIN A
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Mycorrhizae

* take up certain
elements
* drought resistance
* survival after
planting
- orowth rate
. protect from fungal

root pathogens
O'Callaghan




Root associations —

not the same —
Rhizobia Mycorrhizae
+ Bacteria ¢ Fungus & roots
+ Only legumes ¢ Many plants
+ Only nitrogen ¢ Many nutrients
fixation o Disease protection

¢ N fixation inhibited o Drought protection
by excess N

n [Fertilization

O'Callaghan  10/24/2017




Fertilizers

— |

The second number on any container of
fertilizer is the phosphorus percentage

It may be listed as

¢ phosphoric acid

& phosphate
(Technically, 1t’s neither.)

O'Callaghan 10/24/2017




Green Light Super Bloom”
12-55-6 with 0.10% Chelat®

Green Light Super Bloom
soluble plant tood Immeciates
Guaranteed Analysis

‘

mal N ]
104l ™ )

Directions

Plants in pots and other 5

= ||
fruns
Ouidoor fowers and
?\anhm. or bed areas
Mssoive one TABLESD!

Wate

CAUTIO
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Higher levels of P tend to:

eincrease resistance to bacterial
disease

*Increase resistance to fungal disease
*Increase resistance to viral disease

e Decrease resistance to nematode
disease

10/24/2017 O'Callaghan 54




Applying surplus P

Generally not a good 1dea

* Plants do not use excess P efficiently
* Excess may run off (pollution source)

» Excess may be taken up by fungal
pathogens

Best to maintain a balanced fertilizer

regime, and try to keep pH lower than ~
7 | 5 / > n n ‘\\\\\\ :
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Excess P

may cause deficiencies of other minerals,
e.g. zinc, Iron and copper,

could be considered “expensive lime”

can cause plants to Increase uptake of
sodium, Increasing salinity stress

O'Callaghan 10/24/2017
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Browning of leaf margins

— |

& Most often due to potassium deficiency
+Can be an indication of salt damage

¢ Herbicide damage
¢ May also be an effect of spider mites

O'Callaghan 10/24/2017



K deficiency

~e Tends to show up as
browning along leaf
margins

 But 1n palms, see

yellow or brownish
spots




O'Callaghan
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But other
causes may
result in
similar
symptoms
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Potassium IS essential:

Water relations

Maintaining acid/base balance

Sugar transport (leaves to rest of plant)
Cell wall structure

Maintaining plant stalk strength
Hormonal action

Activating enzymes for photosynthesis and
respiration

¢ Flowering and producing fruit
¢ Fruit ripening

5'Callaghan 10/24/2017
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Potassium triggers guard cell action,
causes stomata to open and release
water vapor or close L0 conserve Lt

/;? *junij i
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The soil -

Relatively abundant in the desert, except
on sandy soils.

Some clays are high in potassium at first,
but become deficient due to agriculture,
erosion and leaching.

If deficient, non-conventional K forms can
be added to the soil: cottonseed meal,
ogranite dust, and greensand.

O'Callaghan 10/24/2017
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Read the label -

potasszum is always
the 3"d numbe

WHITNEY
EARMS

LEE

INK
I ﬂ 4‘1 ‘Q Palm &

g] with 3% magnesium Hibiccus
\u, 2 FOOD

Provides an

“%
g
v .Y
S

essential sy

nutrient ‘7“

package ~—

palms need \\'—‘/ ' |
5 -

€ #
For Today’s
Organic

[ 3 .

B
Gardeners h.‘fi L
RODMOCLELLAN
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K deficiency
May occasionally be confused with
symptoms of insufficient nitrogen
Photosynthesis decreases

K deficient plants tend to have
lower resistance to disease

Diseases tend to be more severe 1n
K deficient plants

O'Callaghan



K and disease resistance

Potassium fertilization tends to

Decrease fungal disease (89-33)*
Decrease bacterial disease (19-5)*
Decrease viral disease (4-5)*

Increase nematode disease (3-6)*

O'Callaghan67

* journal articles where found — where not found.
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Adding extra K

Probably a waste
Pathogens can take up excess K

Plant with excess K may be more of
a target for pathogens

K -more available in high calcium
solls

Keep plants well nourished — apply
n 2t planting time and at periods of
bl 1105t rapld growth — ocanaghan 5 A
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Old Leaves

U

Symptoms on entire plant

¢ U

Plant dark
Plant light green with
green. Lower red or purple
leaves yellow, color. Lower
drying to leaves yellow,
brown drying to
dark green
//‘ /
\~\\ - ‘/\/:/ I,& \\\//\@/ [_’_,__.
“._ Nitrogen < Phosphorus <

s

Symptoms on lower leaves only

¢ U

Older leaves
Older leaves wiltor
yellow at the scorch.
edges, but Edges
stay green in necrotic with
the center. spots on
leaves.
Potassium
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Interveinal chlorosis
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Caused by

+ Nutrient deficiencies(frequently
confused)

—lron
—Manganese
Al
+ Photosynthesis inhibition
—Herbicide

10/24/2017




Very
common
in desert

University of Nevada
D
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0lder green; younger yellow

University of Nevada
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Iron i1s essential for

I

& Photosynthesis
& Proper chloroplast size
+ N utilization

# Production of gaseous plant hormone
ethylene

¢ Fatty acid breakdown (recycling
within plant)

10/24/2017




Manganese_

creating and
maintaining
the proper
structure of
chloroplasts

¢ Essential for many enzymes, including a
key one 1n photosynthesis

may help roots resist pathogenic nematodes

10/24/2017




Zinc
+ Proper leaf and petiole development

Plant hormone auxin
# Production of chlorophyill

\ 4

# Other deficiency symptoms:
— White bud of corn

— Little leaf

— Premature leaf drop in trees

O'Callaghan 10/24/2017




Amending deficiency

¢ Add 1ron (1f 1t’s an 1ron
deficiency)

¢ Add other nutrient (if another
element Is lacking)

O'Callaghan 10/24/2017



Add micronutrient
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FHO"

mh 1 gation Oof waler
should be made in 1
made in addition to SOIl ApPHCAton
onger lasting recover. These rates of
kr ornaments, such as, Roses, |
Hydranges, Citr
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us, Azaleas, Rhogogenors

amers, elc. Also flowers and vegetables, plant
a5 Bwns
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o CAUTIONS .
A:&ffi”‘ of the reach of children. Harmful if swalo®

NOT, ONact with eyes and skin, Store in 000! PA<F

\ "]\4 : ol
":uqua':!’e' assumes all responsibility = =

_ .-)"‘;ﬁg,ls Product not in accordance with &5

GUARANTEED ANALYSIS
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Atrazine drift




ON THE OTHER HAND

¢ Deficiency often a result of high
pH,

¢ Long term solution: lower pH
by adding sulfur (not gypsum).

O'Callaghan 10/24/2017



pH measurement

Most acidic; Neutral Most
Concentrated alkaline:;

acid Concentrated
base

O'Callaghan  10/24/2017
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How does sulfur lower pH?

S + HO = H,50,

Sulfur =S
Water = H,O
Sulfuric acid = H,SO,

10/24/2017
O'Callaghan




AfON ACIDIFYING MATERIALS !

Acidifying Material
(Ib) Necessary to
. Chemical Sulfur Equal 100 1b of
- Material Formula (%) Soil Sulfur
ol sulfr S 99.0 100
Sulfuric acid (98%) H,SO0, 32.0 306
ur dioxide SO, 50.0 198
- solution CaS, + water 24.0 417
* Baumé)

FeSO, * TH0O 11.5 896
sulfate A12 (804) 3 144 694

fertilizer materials also markedly increase soil acidity when used in large quantities (see page 142},

UnBeEEes L)

Y e -._.-.._.‘
cooperative xension OO e e



Lowering pH

T

Suil SWF X

!
GUARANTEED ANALYSIS
Sulfur (S) 0.0%
90.0% Free Sulfur as (S)
ulfur.

l Derived from secondary nutrient sources: S

GRANULATED, EASY TO USE.

Soil Sulfur is used to correct alkaline soils,

and those with a high pH. An absence of
sulfur in the soil is indicated by plant
Jeaves turning yellow.

Slow acting, but long lastina. /



PROXIMATE QUANTITY OF SOIL SULFUR NEEDED TO INCREASE
YL ACIDITY TO ABOUT pH 6.5

Sulfur (Ib/acre)

nge in pH Desired Loams

8.5-6.5 2500
8.0-6.5 1500
7.5-6.5 800
7.0-6.5 150

10/24/20 1%
University of Nevada ’
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Sulfur’s role within plant

N

¢ Critical component of
many proteins

¢ Important In nitrogen a
Iron metabolism

# Essential for auxin
production / root
elongation




Fruit problems

J—— |

+ Production -disrupted by Incorrect timing
of N application, or boron insufficiency

¢ Development -stunted by lack of K
# Ripening - interfered with by lack of K
¢ Blossom end rot - due to early lack of Ca

10/24/2017




Blotchy ripening of tomatoes is
caused by deficient K

O'Callaghan 10/24/2017
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Blossom end rot
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Tip burn is Everywhere!
L

O'Callaghan  10/24/2017




often caused by

Calcium deficiency
—

O'Callaghan 10/24/2017




Calcium

+ Keeps soil pH high (>/=8.0)

+ Controls stomata opening and closing
+ Plant defenses

¢ Cell membranes and cell division

+ Cell walls

& Enzyme activation processes.

O'Callaghan 10/24/2017




¢ In humid environments (where rainfall 1s >10”
per year), calcium may be deficient.

However...

# In the desert, such as the Las Vegas
Valley, calcium Is present in the soil
(““Caliche™).

¢ Even with the large amount of calcium in the
solls here, 1t is still possible to see Ca
deficiencies.

O'Callaghan 10/24/2017



Calcium is present
in the soil

|

But needs to be
transported to
growilng tissues

O'Callaghan



Watering
. e
Almost always, blossom end rot or tip burn is
caused by irregular watering.

(May also be due to using a cultivar that cannot
transpire rapidly enough to bring the calcium to the

developing tissue.)

Do not add calcium,
as this will only increase problems.

O'Callaghan  10/24/2017




Leaf deformation

QR

& Often due to excess boron

¢ May also result from

— Insect or mite infestation
—Herbicide damage (2,4,D)

O'Callaghan 10/24/2017




Our soils generally have sufficient B;
even excessive.

t0X101ty
on
tamarillo:

High pH
limits plant uptake of
boron 10/24/2017  O'Callaghan

University of Nevada



2,4 - D damage
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Leaf Symptoms of Broad Mite
Damage on Pepper ——

plantpathology.tamu.edu/Texlab/ Vegetables/pep...
O'Callaghan 10/24/2017



http://plantpathology.tamu.edu/Texlab/Vegetables/peppers/p22.asp?ploc=pepper.asp

Plants need little boron, but...

_44

# Necessary for root development
# For cell division (walls & membranes)

¢ Involved in the proper development of
structures involved in plant fertilization

# Necessary for carbohydrate transport

O'Callaghan 10/24/2017




Boron can be toxic at high
concentrations (>2 ppn).




Salt? Sun scald? K2 B?




Provide adequate
nutrition —

& Make sure soll Is providing proper nutrient
levels for plants

# Enrich soil with compost when necessary
& Ensure that pH Is appropriate
¢ Fertilizers supplement what soil provides

O'Callaghan 10/24/2017




Plant Part Nutrient

»Root Phosphorus, Potassium, Boron
»Stem Potassium, Calcium

»Leaf Nitrogen, Magnesium, Iron,
Manganese, Molybdenum, Zinc

»Flower Phosphorus

»>Seed Phosphorus, Boron
»Fruit Phosphorus, Potassium




Iron: Young leaves are yellow and
white with green veins. Existing
leaves remain green.

. OLD
Nitrogen: Upper leaves

are light green where lower

leaves are yellow. Bottom or

Manganese: Yellow spots
and/or elongated holes
between veins,

Magnesium: Lower leaves
turn yellow from outside
going in. Veins remain green.

Calcium: New leaves mishapen
or stunted. Existing leaves
remain green.

Potassium: Yellowing at the
tips and edges, usually in
younger leaves. Dead or yellow
patches develop on leaves.

Carbon Dioxide: White
deposit on leaves. Stunted
growth, and plants die back.

- Phosphate: Leaves are darker

than normal and loss of leaves.



Diagnosing problems

— |

& Examine plant for obvious signs and
symptoms of Insects or disease

+ Find out where plant is located

& Learn what chemicals were applied in the
area of the distressed plants

+ Learn fertilization history
¢ Perform Soil test
Perform Tissue test

O'Callaghan 10/24/2017
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Reading a soil analysis

report
J—
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Soil .E-,F'J £ Labqrator&;, Inc.

SATURATION EXTRACT - PLANT SUITABILITY
Eflact on Plumt Jeowh
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A & L WESTERN AGRICULTURAL LABORATORIES

1311 WOODLAND AVE 81 « MODESTO, CALIFORMNIA 35351 « ([209) 525-4080 « FAX [209) 5254736

REPORT NUMBER: 10-228-033 CLIENT MO: §9999 s et
seND TO:  UNIWV OF NEVADA-COOP EXT SUBMITTED BY: ANGELA O'CALLAGHAN
8050 PARADISE RD, STE 100 GROWER:
LAS VEGAS, NV 89123
Graphical Scil Analysis Report ) Percent CEC >
DATE OF REPORT:  D8/M1910 LaBNO:  SE116 saMPLEID:  FAGIN PAGE: 1 Cation Saturation (computed) 10 o
Ve Fig | e 1S
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Scil Fertility Guidelines
CROP RATE: NOTES:
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Salinity

Expressed as
Ece, dS/m, or
mho/cm

Plant response

Negligible
Very sensitive plants affected

Many plants affected

Only tolerant plants survive and grow

Very few (highly tolerant) plants can
survive and grow

O'Callaghan 10/24/20 B C g™



Salinity of fertilizers

I

¢ http://bulletin.ipm.illinois.edu/print.php
21d=1305

& Soluble fertilizers are soluble because
they are salts

+ If we are not careful, we could increase
the salinity of our soll by fertilizing our
plants!



http://bulletin.ipm.illinois.edu/print.php?id=1305

Laboratories

— |

¢ May give recommendations for fertilizer
applications

# Nitrogen recommendations are usually
for N

— Not nitrate, not ammonium, not urea

¢ Important to know how much N is in the
fertilizer.




Examine Fertilizer Labels

JI—— |
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¢ Plant food?

Relative
amounts of
NPK

10/24/2017




DR, 0’8

8-10-6 with soll conc
GUARARTEED ANALYSIS

TOtALNIIOGEN (N).....o.ooceivrssssssssssnarmspraasansstrsst 7400
4.89% ammoniacal nitrogen
0.20% water soluble organic nitrogen

1.11% water insoluble organic nitrogen
Available Phosphate (Pa0a) «.u.esiussssesmsasaenesrazesse 10.0%
SOIUDIE POLASH (K,0) ...rrserssnssrsssasssssasssnssasmassssasssesss” 6.0%
CRICIIM (CA)........corscrssmmssssssssassssssssassisasssssssssstassssss 5.0%
Sulfur (S) oM
WO (FO)....vv.cnseemmessorerssssssisssnssssssssisessssinasssssssssssss 1.5%
MENGANESE (MN)....xvrcorerrssersemmssssssssnssasssssssssass 0Pl
BERTE) i i v iessitin 0.5% SRS
Derived from: blood meal, bone meal, ammon
sulfate of potash, gypsum, iron sucrate, manganese
kelp (Ascophyllum nodosum), Austrafian Seagrass (P
HOMOGENEOUS / CONTINUOUS RELEASE same time.
The smart, safe way to feed our plants and bring your sollto He &5 patural &0
M&Tm& Food contains w@ Australian :

10/24/2017
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A GUARANTEED ANALYSIS

ALSO CONTAINS NON-PLANT FOOD INGREDIENT
6.0% HUMATE (DERIVED FROM LEONARDITE)
Oremons Yo 1 . . g -
S e e g ;:::u'::"‘;: l_:'::‘?::.:c u g .u‘ -

2 bertast
'-m_u--!l-utl-nuan.ﬂ“"“‘ .
S et (VO R 5 1R L) 2 e puv 50 fout rom

Water in thorseghty sfier appicatier

Whes et ux Seneint. ey peatent et o
~'-~-~1——~7~~-
'-!-—--—--.-l—-‘
wve smpms wy mete Wn

Net Weight 6 Ibs. / 272 ke®

LONG LasTING ': ’"m " ”’ l
NON-BuRNiNG |, MPSRIRY. T

7%
v 3

. )
&« & I.L

- O'Callaghan  10/24/2017
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Total Nitrogen (N)
0.5% Ammoniac

0.5% Nitrate Nitrogen

1.0% Urea
Available Phosphate (
Soluble potash (K

iron gFe)
0.10%
...... 0.05%

N\amaanese (Mn)
0.05% Chelated Manganese O(hggz

Zinc (Zn)
0.05% Chelated
perived from: i
Phosphates,
EDTA, Manganese E :
Net wt 4.

0

you water.
- Excellent for

\ - Feeds through rools as
: repotting and ng.

transrlanﬂnilo-c allfgha

with Micronutrients

Liquid Plant F

For All Cacti & Other Succ

Net 4 fl oz (1




Equivalences of fertilizer

materials
QI

PDF !

Soil nutrient and fertilizer equivalency charts2013.pdf

But watch out for some curious readings!

10/24/2317
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Pre-assessment

— |

1. (select one) Two parts per million of boron is
(essential/toxic) to many plants

2. TIp burn indicates (choose one)
a) Iron deficiency
b) excess water
C) excess phosphorus
d) insufficient calcium

3. (true or false) Nitrogen promotes plant diseas§
B




p- 2

(true or false) Potassium deficiency
may be confused with salt burn

Two nutrients (there are several)
required for healthy leaves are:

&

— |




Post-assessment

— |

1. (select one) Two parts per million of boron is
(essential/toxic) to many plants

2. TIp burn indicates (choose one)
a) Iron deficiency
b) excess water
C) excess phosphorus
d) insufficient calcium

3. (true or false) Nitrogen promotes plant diseas§
B




p- 2

(true or false) Potassium deficiency
may be confused with salt burn

Two nutrients (there are several)
required for healthy leaves are:

&

— |




Practical exercises

|

Fertilizers
If we have time

O'Callaghan



Example:

Using 18-6-12 fertilizer to provide 1 Ib. of
total N per 1000 sq. ft. of area. The area
Is 7,000 sq. ft. How much to fertilize it?

(Area to be fertilized) x (recommended
rate of N) = Total Ibs. of N needed
(7,000 sq. ft.) x (1 Ib. N per 1000 sq ft) =

7/ Ibs. N needed

O'Callaghan  10/24/2017




Calculations

J—— |

¢ (Ibs. nutrient) / (% nutrient in analysis)=
Ibs. of fertilizer needed

¢ (7 Ibs. N)/(.18N/lb. of fertilizer) =
38.9 lbs. of fertilizer

\ 4

~ 39 Ibs. of 18-6-12 to supply 1 Ib.
N per 1000 sg. ft. on 7000 sq. ft.

10/24/20 15 4 7*




Same calculation can determine
how much of ANY fertilizer to

purchase to apply ANY nutrient if
you know:

» area (In sq. ft.) to be treated,
 fertilizer analysis and

e recommended nutrient
application rate

O'Callaghan  10/24/2017




Sample park

o1 acre = 43,560 ft°
¢71,949 ft?
¢1.65 acres

O'Callaghan  10/24/2017




Lab analysis report

J—

o N low

¢ P ok

¢ K low

¢ pH high

¢ Caok

¢ Mg ok

Need to increase N & K




Analysis

recommendations/1000 ft2..
¢ KNO, 13-0-44 8 Ib*

¢ CH/N,0 37-0-0 19S 5 1b S coated urea

— Every 2 — 3 months

# General Purpose 16-6-8 6Ib

— early fall & spring
— Instead of scu

*Note: KNO, has equivalent of 1.8 Ib. of Ilme
per Ib. of N R




Calculation

— |

How much N would be added if both
KNO, and SCU were applied?

¢ KNO, =13% N — 8 Ibs.
~8%0.13 = 1.04 Ibs. N

¢CH,N,0=37% N — 5 Ibs.
—-5*%0.37=185N

1.04 + 1.85 = 2.89 Ibs. N applied



How many 50-Ib bags of 26-5-10 needed to
fertilize a 30,000 sq ft lawn at 1.0 |b nitrogen
per 1000 sq ft?

50-Ib bag of 26-5-10 fertilizer covers 13,200 sq ft at
1.0 Ib nitrogen per 1000 sq ft, determine how many
times 13,200 goes into 30,000.

30,000 + 13,200 = 2.3 bags of
26-5-10 will cover 30,000 sq ft.

O'Callaghan 10/24/2017



Another way to calculate

4

¢ Recommended: 1 1b/1000 sq ft
¢ Need 30 Ib/ 30,000 sq ft

& 26-5-10 Fertilizer has 26% N

¢ 50*0.26 =13 Ib N in 50 Ib bag
+ Total needed = 30 Ib/13

& 2.3 bags

O'Callaghan
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Calculations

+ Remember - water weighs 8.8 Ib/gal.

+ Grade or analysis is given on a weight % basis,
not per gallon

¢ Must know weight/gallon of material (label)
¢10-34-0 weighs 11.4 pounds per gallon

¢ 11.4 x .10 = 1.14 pounds nitrogen /gallon 11.4 x
.34 = 3.88 pounds phosphate /gallon

mf Different fertilizers have different weights




Example

4

“The Classic” (liquid fertilizer solution)
On Label

18 -3- 6 liquid fertilizer

¢ Weight / gallon = 10.58 Ibs

opH=9

+ 1 gallon contains 1.9 Ibs N

¢ Equivalent to 573 Ibs CaCQO3 per ton
liming effect)




Turf conversion

trees that tolerate well: .

# Pine species
& Palm species

& Acacia, Chilopsis, Prosopis, Parkinsonia, Sophora
and related plants (desert species!)

¢ Brachychiton species (bottle tree)
+ Eucalyptus species

+ Gleditisia species (locust)

# Olea

# Pistacia species




Sensitive to turf conversion

4

¢ AlDbizia (silk tree)
& Ash species

¢ Eriobotrya (loguat)
¢ Ligustrum

¢ Melia (chinaberry,
persian lilac)

Ll ¢ Morus (mulberry)




Sensitive (cont)

J—

Most fruit & flowering fruit trees, e.g.:
¢ Malus (apple)
¢ Prunus (plum)
& Pyrus (pear)
+ Platanus species
# Populus species
# Robinia species (black locust)
i [ Salix (weeping willow) species




