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Univ. of Arizona

Len Phillips/Richard Gibney

Fertility Management Water Management



Environmental Causal Factors

Temperature Fluctuations
Temperature Extremes

Soil
Sunlight
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EXTENSION Nutrient Deficiencies

Some nutrient deficiencies (and toxicities)
are symptomatic in leaves

Symptoms

« Chlorosis or necrosis

« Entire leaf, margin, or interveinal
« Older vs. younger leaves

Requires tissue analysis for confirmation
« NCDA ($3)

. http://www.ncagr.gov/agronomi/uyrplant.htm



http://www.ncagr.gov/agronomi/uyrplant.htm

How pH Affects Nutrient Availability

pH 40 45 50 55 6.0 65 70 7.5 8.0 8.5 80 0.5 10.0
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Adding Lime to Raise Soil pH

NCSU

Only add lime based on soil test results! O s>
Lime Materials

* Calcitic lime (CaCO,, Ca(OH), CaO)
* Dolomitic Lime (MgCQO,)

Finer grains, faster reaction \_/
» Most agricultural lime is 8-20 mesh " w_/

4.6 -

« 4-6 months to react & raise pH " e 12 1

Months After Liming

Soil Acidity & Liming: Basic Information for Farmers and Gardeners
2 . o . N.C. A&T NC STATE
https://content.ces.ncsu.edu/soil-acidity-and-liming-basic-information-for-farmers-and-gardeners STATE UNIVERSITY UNIVERSITY
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Adding Sulfur to Lower Soil pH

CLEMX( W\'

COOPERATIVE EXTENSION

For acid loving plants

bittp: 'www.clemson edu'e
HGIC 1650

1-385-656-0988

HOME & GARDEN
INFORMATION

CENTER

Rhododendron spp., blueberries

Changing the pH of Your Soil

The soil pH vahe is a measure of seil acidity or
alkalinity. Soil pH directly affects mutrient
avadlability. The pH scale ranges from 0 to 14, with
7 as peutral. Numbers less than 7 indscate acidity
‘while mumbers greater than 7 indicate alkalinity.

The pH value of soil is ane of a mumber of
environmental condidons that affects the quality of
plant growth. The soil pH value directly affects
matrient avadlability. Plants thrive best in diferent
soil pH mnges. Azaless, thododendrons, blusheries
and conifers thrive best in acid soils (pH 3.0 10 5.3).
Vegetables, grasses amd most omamentals do best in
slighily acidic sodls (pH 3.8 to §.5). Soil pH values
above or below these ranges may result n less
wigorous growth and mutrient deficiencies

Mutrients for healtiny plnmzmwd:md:\mnmm
three categariss: primary, secondary and
micromatriants. Niwogen (V). phospharus (F) and
potassium () are primary muiients which are
needad in fairly larze quanrities o to the
other plant purients. Calcium (Ca), magnesivm
(ME) and sulfir (3) are secondary mutrients which
are Tequired by the plant in lesser quantities but are
10 less essential for good plant srowth than the
prinnary mimients. Fine (Zn) and manganese (Mn)
are micromurients, which are required by the plant
in wery small amounts. Mest secondary and
micromurient deficiencies are easily comected by
keeping the sod at the optinmm pH vake.

Elemental Sulfur

« Biological reaction (slow)

* Potent

Aluminum Sulfate

* Chemical reaction (fast)

* Less potent

Acidifying Fertilizers

«  Ammonium sulfate, (NH,)? SO, (21-0-0)

The major impact that exmemes m pH have on plant
growth is related to the availabilicy of plant
mutrients or the soil concentmation of plant-toxic
minerals. In highty acid seils, ahuminum and
manganess can become moge available and more
toxdc to the plant. Also at low pH values, calcium,
phosphorus and magmesium are Jass available to the
plane. AtpH values of 6.5 and above, phosphorus

and most of the micromutrients becoms less
available.

Factors Affecting Soil pH

The pH vale of a soil is inflienced by the kinds of
‘parent materials from which the soil was formed.
Sails developed from basic rocks gensmlly have
higher pE values than those formed from acid
Tocks.

FRainfall also affects soil pH. Water passing throngh
thee s0dl leaches basic mutrients such as calcum and
maemesium from the soil They are replaced by
acidic lements such 25 almimm and iron. For this
reason, sodls formed under high rminfall conditions
are more acidic than those formed under arid (dry)
canditions.

Application of fertilizers contaming ammanium ar
urea speeds up the rte at which aadity develops.

Tl:ed.ecnn:pnslnomo orzamic mater also adds to
sodl acidity.

Imcreasing the Soil pH

To make soils less acidic, the comman practics is to
apply a material that contains some form of lims.
‘Ground agricuinral limestones is most fequently
used The finer the limespone particles, the more
rapidly it becomes effective. Different soils will
require a different amount of lime to adjust the sodl
pH vahe. The texrure of the soil, organic marter
content and the plants to be grown are all factors to
consider in adjusting the pH value For exanmple,
soils low in clay require less lime than sodls kigh m
clay to make the same pH change

Selecting a Liming Material: Homeowners can
chooz= from four types of ground Hmestons
products pulverized, gramiar, pelletized and

h ydrated. Pulverized lime is finely sround. Gramalar
and pelletized lime are less liksly to clog when

https://hgic.clemson.edu/factsheet/

o Sulfur-Coated Urea

changing-the-ph-of-your-soil/



https://hgic.clemson.edu/factsheet/changing-the-ph-of-your-soil/

NC CSOOPERATIVE How to determine
nutrient & pH status?

Soil Testing from the NCDA!

« Only reliable method to asses soil nutrient content and pH
* Boxes & forms available from NC Cooperative Extension

* Analysis is free for NC residents (Apr.-Nov.)

« $4/sample: Dec-Mar

bl EXTENSION Chatham MGVs deliver soil samples
Master Gardener | Chatham County monthly during the free period!
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How Much Fertilizer & Lime to Apply?

Follow test report recommendations!

Client: Hamett County EMGY Advisor:

Predictive Home & Garden 1268 Alexander Dr
Lillington, NC 27548

I Mehlich-3 Extraction
SOI I Re Dort Sampled County : Hamett

Links to Helpful Information

Client 1D: 483484 Advisor ID:
Sampled: 0BV12/2012  Recslved: 10/11/2019 Completed: 10/21/2018  Famm:

H-P-K Fertilizer Recommendations *
10 lbs per 1,000 sq ft 10-10-10 Group A

Sample ID: VEGE1 Lime Recommendation®

Crop 1- Vegetable garden 40.0 Ik per 1,000 sq fi

Crop 2- 0.0 Ib per 1,000 sq ft
Li History:
me Ristary Test Results: Optimum Pheosphorus Index (P-1) =39 “ |
H range
pH =62 Potassium Index (K-I) =27 ] |
50 70
3.0 62 &7 8.0 _ Below Optimum Optimum Above Optimum

Additional Test Results: *if you cannot find the fertilizer recommended here, choose one from the
Soil Class HM% WiV CEC Mnd  Znd  Culd 54 same Group (A, B, C or D) listed on the last page of this report.

Mineral D.56 1-141L 8.3 . 185 137 82 34 Note: Thiz zoil test does not measure nitrogen (N) levelz. N fertilizer

glem™  meg/100 cm recommendations are based only on needs of the dezignated crop.

\ N.C. AsT NC STATE
STATE UNIVERSITY UNIVERSITY
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EXTENSION Blossom End Rot

Susceptible Crops

« Tomato, pepper, eggplant,
squash, watermelon

Symptoms & Causes
« Fruit tissue collapse

* Localized calcium deficiency in
developing fruit

* Inconsistent watering
 Low pH
° ExceSS|Ve n":rogen fer‘““zers Good review article:https://extension.unh.edu/resource/growing-

vegetables-managing-blossom-end-rot-fact-sheet-0

Becky Sideman
UNH Extension



https://extension.unh.edu/resource/growing-vegetables-managing-blossom-end-rot-fact-sheet-0

COOPERATIVE Abiotic Disorders

NC ExTension Blossom End Rot

Management
« Water deeply and consistently
— Mulches help

« Maintain soil pH 6.3-6.8
— Soil test

« Avoid high N fertilizers
— Ammonium nitrate

« Remove affected fruits
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EXTENSION PhySiOlOgical Leaf

Susceptible Crops
« Tomato

Symptoms & Causes

» Leaves curl inward

» Excess N, heat stress, pruning, climatic factors
» Cultivar dependent

Management
» Does not cause growth or yield reductions
» Provide consistent moisture, proper fertilization

) 4l P‘ '( F

ashingiom State University



N E?(?ZEEQ.TQ’E Abiotic Disorders
Blossom Drop

Susceptible Crops

« Tomato, pepper, eggplant, beans

Causes

* High Temperatures
— Day>85°F
— Night>70°F
* Humidity <40% or >70%
» Lack of pollinators
Management
« Plant earlier
* Provide partial shade
» Support pollinators UMD HGIC




N COOPERATIVE

EXTENSION BOltlng

Susceptible Crops

« Cool season leaf crops

* Lettuce

» Crucifers (broccoli, collards, Brussels sprouts)

Symptoms & Causes

« Warming spring temperatures induce flowering
« Leaves become bitter tasting

Management B P
. Ben Philins N\ & w
« Plant and harvest earlier Aaigtigan $taflniv. Extensin |

« See NCSU Vegetable Planting Calendars

\ N.C. A&T NC STATE
STATE UNIVERSITY UNIVERSITY


https://gardening.ces.ncsu.edu/gardening-plants/vegetables-2/

NC COOPERATIVE Abiotic Disorders

EXTENSION Tlp Burn and Sunscald

HGIC, U of MD UMD HGIC

Susceptible Crops
« Many vegetables

Ccauses

« High temps & water loss (tip burn)
— Excessive soil fertility

* Prolonged sun exposure (sunscald)
— Sudden leaf loss

Management

* Provide adequate water

« Address leaf loss issue

 Remove sun-scalded fruits




N COOPERATIVE
EXTENSION

Pest, Disease, and Weed Management
In Vegetable Gardens

. “Becky Sideman
&" UNH"Extension

Dr. Lina Quesada
» NCSU Vegetable Pathology Lab

Matt Jones
Horticulture E_xtenS|on Agent NG AST
NC Cooperative Extension - Chatham County Center STATE UNIVERSITY UNIVERSITY



