Welcome to the May DCGO Presentation
Watering and Fertilization




Agenda

How much water 1s needed
Effective ways to water
Best time to water

What to those numbers on the fertilizer bag mean

- Soil test
- NPK 1s only part of the story

Formulating you own organic fertilizer

Examples of how much and when to fertilize



How much water do my plants need

e A general rule 1s one to one and half inches per
week

- Larger plants such as tomatoes and okra will need more
 How many gallons is that, now for some math.

- On cubic foot equals 7.48 gallons

— On inch of rain on a 4x8 bed 1s 2.7 cubic feet (4x8)/12
- That 1s 20.2 gallons

- 748 x 2.7



Effective Rooting Depth of Selected Vegetables

Shallow Moderate Deep
{6-12") (18-24") (>36")
Beet Cabbage, Brussels Sprouts Asparagus
Broccoli Cucumber Lima Bean
Carrot Eggplant Pumpkin
Cauliflower Muskmelon Squash, Winte:
Celery Pea Sweet Potato
Greens & Herbs Pepper Watermelon
Onion Potato
Radish Snap Bean
Spinach Squash, Summer

Sweet Corn

Tomato
Crop* Most Critical Period

ccoli, cabbage, caulitlower, lettuce

rot, radish, beet, turnip

et corn

~umber, eggplant, pepper, melon, tomato

N, pea

O

=t iy

head development

rootenlargement

silking, tasseling, and ear development
flowering, fruit set, and maturation

flowering, fruit set, and development

bulb development
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in./ft.

1.0

1.2

14

1.6

18

(field capacity)
Leaves wet outline on hand
when squeezed.
a short ribbon.

Appears moist. Makes a
weak ball.

Appears slightly moist.
Sticks together slightly.

Appears to be dry.
Will not form a
ball under pressure.

Dry, loose, single-grained.
Flows through fingers.
(wilting point)

(field capacity)

Appears very dark. Leaves
wet outline on hand. Makes
ribbon out about one inch.

Quite dark color. Makes a
hard ball.

Fairly dark color. Makes a

good ball.

Slightly dark color. Makes
a weak ball

Lightly colored by moisture.
Will not ball.

Very slight color due to
moisture. Loose. Flows
through fingers.
(wilting point)

(field capacity)

Appears very dark. Leaves
wet outline on hand. Will
when squeezed.

Dark color. Forms a plastic

hall. Slicks when rubbed.

Quite dark. Forms a hard
ball.

Fairly dark. Forms a good
ball.

Slightly dark. Forms weak
ball.

Lightly colored. Small clods

crumble fairly easily.

Slight color due to moisture.

Powderv. Drv. Sometimes

(field capacity)
Appears very dark. |

slight moisture on h

Will ribbon out abo

Dark color. Will slic

ribbons easily.

Quite dark. Will ma
ribbon. May slick w
rubbed.

Fairly dark. Makes a
ball.

Will ball. Small clo
flatten out rather th
crumble.

Slightly dark. Clods

crumble.

Some darkness due 1
available moisture. |



Best Watering Methods

Drip Irrigation

- Can be set on a timer
Using a hose

- Water at base of plants
Hand watering

- Either a bucket or sprinkling can

- Water at base of plants

Roots need water wet leaves can promote disease
and fungus on the leaves



Flush Valve
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Tips
e Water the soil not the plants

- More effective and reduces the chance of fungus
e Mulch

- Mulches are beneficial in decreasing water loss from the soil
around plants. Mulches serve other purposes, 1.€. to reduce weed
growth and to warm or cool the soil. Some growers use organic
mulches, such as straw, without irrigation to hold in soil
moisture. Organic mulches can be used with overhead or drip -
irrigation systems. Plastic mulch, however, should not be used
without irrigation and 1s most effective with drip- irrigation. It 1s
important to have good moisture in the soil when mulch is
applied. Irrigation and rainfall will penetrate organic mulch, but
not plastic mulch. Soil under plastic mulch should never be
allowed to dry out, because rewetting the entire bed 1s difficult
with drip- irrigation.
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Best time to Water

e Morning

- Cooler so evaporation is reduced and any water on the
leaves has time to dry

e Early evening

— After 1t has started to cool off and sun is less direct than
afternoon

* Avoid afternoon watering is less effective because of
hot sun and quick evaporation

e Late evening is not recommended because leaves
stay wet for several hours



Fertilizer Labels

Shows % by weight of Nitrogen, Potassium and
Phosphorous N P K

Look for fertilizer containing micronutrients
Soil test strongly recommended

Ph 1s also important

- Will show on the soil test
- Optimal Ph will very depending on the type of plant

- Proper Ph 1s needed for plants to use the nutrients in the
soil



Nitrate vs Nitrite

Two types of Nitrogen in fertilizer

Both occur naturally

Nitrate can oxidize into nitrite

Excess nitrate can run off in water

Soil Ph effects utilization of both types of nitrogen

Most fertilizers contain both types of nitrogen



To efficiently manage N:

1. Apply recommended rate based on
expected yields.

2. Time N application to align with crop
needs.

3. Consider all sources of N 1n the soil.
4. Water properly.



Shallow Moderate Deep
(6-12") (18-24") > 36")
Beet Cabbage, Brussels Sprouts Asparagus
Broccoli Cucumber Lima Bean
Carrot Egeplant Pumpkin
Cauliflower Muskmelon Squash, Winter
Celery Pea Sweet Potato
Greens & Herbs Pepper Watermelon
Onion Potato
Radish Snap Bean
Spinach Squash, Summer

Sweet Corn

Tomarto
Crop* Most Critical Period

ccoli, cabbage, cauliflower, lettuce

rot, radish, beet, turnip

et corn

umber, eggplant, pepper, melon, tomato

N, pea

on

ato

head development

rootenlargement

silking, tasseling, and ear development
flowering, fruit set, and maturation

flowering, fruit set, and development

bulb development

tuber set and enlargement
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Micronutrients

 Magnesium and Sulfur are considered
macronutrients

- More of these are required than micronutients

* Boron, Copper, Manganese, Iron, Molybdenum,
Zinc, Chloride

e (Cal

Lesser amounts are needed but still important

cium, Zinc and Manganese are reported on the

SO1.

| report



FUNCTIONS of SECONDARY and
MICRONUTRIENT ELEMENTS in
PLANT NUTRITION

MAGNESIUM -{The keystone of chiorophyil) An essential
constituent of chlorophyll. Mecessaryinthe forma-
tion of cils and fats. Acts as carrier of phosphorus
inthe plant. Mecessary fortheformation of sugar.
Regulates the uptake of other plant foods. Plays
a partinthe translocation of starch.

SULFUR - (Essential for Protein)Maintains thagreen color
of leaves being a constituent of protein. Helps in
the growth of roots and stems of plants. Important
im the synthesis of oil. A constituent of several
amino acids, including methionine, cystine and
cysteine which are essential components of
plants and animal proteins. Abouwt 909 of sulfur in
plant is found in these three amino acids.

BORON - Enhances the development of actively growing
tissues. Mecessaryin the formation offlowers and
fruits. Essentialin celldivision.

CHLORINE - Mecessary in small amounts inthe formation
of flowers and fruits. Healps the growth and
denelopmentof plants.

COPPER-Plays a rolein the anzymatic activity related to
oxidatien-reduction reactions. Important inthe utili-
zation of protein, in the growth of plants, in seed
dervelopment, and inchlorophyll formaticn

COBALT -Essential in symbiotic N-fixation and alsoin non-
symbiotic N-fication of bacterial agents like Azcto-
bacter,

IROMN - Essential inthe formation of chiorophyll but not a
constituant of it

MANGANESE-Part of an important enzyme invobred
inchlorophyll synthesis.

MOLYBDENUM - Needed in the reduction of nitrates
to mitrite. Aids leguminous plants utilize ni-
trogen fromthe atmosphere.

ZINC - An essential component of plant anzyme which
regulates various metabolic activities. Probably
connected with the formation of growth hormone
aunan.
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Formulating an Organic 10 10 10
Fertilizer (10 1bs)

e Materials needed

- Scale, kitchen scale with tare function will work
- Container large enough to hold needed amounts

- Mixing tool a garden trowel will work
e Select desired ingredients

- For our example we will use
e Blood meal 13-0-0
 Bone meal 1-15-0
e Potassium Sulfate 0-0-50



Here 1s the Math

e Need 1 pound each of nitrogen, phosphorous and
potassium: 10 x .10 =1

e Bonemeall/.15=6.6 lbs
* Blood meal ((1/.13)-(.01x6.6))=(7.69-.06) =7.63
e Potassium 1/.5 =2

e 6.6 Ibs of Bone meal 7 Ibs 10 oz of blood meal, 6 Ibs
9.5 0z of bone meal, 2 Ibs of Potassium Sulfate total
16.23 1bs

e Use 1.62 Ibs of mixture for each pound 10-10-10

» A spread sheet 1s useful for formulation of odd
fertilizer requirements



UGA Does the Math

» http://aesl.ces.uga.edu/soil/fertcalc/

e Has the ability to make fertilizer calculation for
several organic fertilizer components


http://aesl.ces.uga.edu/soil/fertcalc/

@ Amazon.com: 5 Pounds - Potass X T9 to take a screenshotonz X AESL Nitrogen Calculator
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Step 1. Enter fertilizer requirements

Fertilizer recommendations are given in:

rosterho@g..,

Step 2. Select available grades

Choose from the list of commonly-available grades,
or add your own in N-P,05 K30 format.

* pounds per acre Show grades for:
a specific grade (such as 10-10-10) ® Lawns and Gardens
Farm use
Recommendation from 29.0-5 7-33
21 (et Application 18246 462
N P,0; K0 10-10-10 18-0-3
14-1-7 10-0-6
10 I 10 10 | pounds per acre 10-5-4 434
32-0-8 15-0-15

0.37 0.37 0.37

square fest

ounces per 100

¢/1-15-0 Bone Meal 6-2-1 Coftonsesd Meal

122 ¥13-0-0 Blood Meal
5-6-3 3-4-4 Garden Tone
5-5-5 Plant Food 6-8-0 Bone Meal
0-10-10 12-0-0 Blood Meal
553 9-23-30

4-5-3 Tomato Veg Food

Fertilizer grades § Cost per
(N-P205-K;0) pound ¥
1-15-0
13-0-0
0-0-50

X W NPKSoil Fertilizer Calculatoresp: X | @Y hitpsiffmail-attachmentgooglel X | +

Step 3. Choose application rate and area
ounces ¥ perl 100 | square fest ¥

If the area is unknown, what shape best describes
the area to be fertilized?

Rectangle |  Triangle
Circle || Oval

| Show all scores

Half Oval

Number of grades to use in recommendation: |3 ¥

Round recommendations to nearest:
*® Tenth Quarter Half Whole number

Recommendation

Cost

Step 4. Calculate

Fertilizer recommendations based on
available grades, application rate, and area

‘ The Score
The score represents how well a fertilizer

Nutrients supplied Nutrients recommendation matches the soil test
per rate and area surplus or deficit repart recommendation
Aperfect score is 100.
N P05 K0 N P05 K0 Score | pgints are deducted if the supplied nitrogen

2.1 ounces of 1-15-0 plus
2.3 ounces of 13-0-0 plus
0.6 ounces of 0-0-50
per 100 square feet.

032 032 030 | 0.00 | 0.01 0.02 99

is outside 10% of N recommended, if the
supplied phosphorus is too high, or i the
supplied potassium is too low.

YYou can view recommendations based on
the best score or on all scores

Number of grades to use in
recommendation

The Fertilizer Calculator provides a
recommendation based on the best
combination (best score) of 1, 2, or 3
fertilizer grades.
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Other bookmarks




Fertilization Examples

Use so1l test recommendations

- The following are general recommendations 1f no soil

test 1s available

Tomato
Okra

CS

Summer squash

Green Beans

Cucum

DCTS

Brocco.

1



Fertilizing Tomatoes

Medium Feeder

Before planting add 1.5 pounds of 10-10-10 per 100
sq ft, %2 pound for a DCGO bed

Side dress with 1 pound of 10-10-10 per 100 sq ft,
about 5 oz for a DCGO bed, when fruits are about
inch 1n diameter.

Repeat side dressing every three or four weeks









Okra

e Medium feeder

e 2 1bs 0of 10-10-10 per 100 sq ft., two thirds of a
pound for a DCGO bed, before planting

e 2 side dressings of 3 oz of 10-10-10 per 100 feet of
row, .2 oz for each sq foot when plants are 6 to 8
inches tall.

e Repeat side dressing in two to three weeks.

 Don't over fertilize.



Summer Squash

e Medium Feeder

e 3 tables spoons of 5-10-15 to each mound at
planting

 When plants begin to flower and small fruits appear
reapply.
e Water when applying fertilizer.






Green Beans

e Light Feeder

e 5 pounds of 5-10-15 per 100 feet of row, about 5 o0z
for a DCGO bed, at planting.

e Reapply when small beans begin to appear and
every four to five weeks for the rest of the season



Cucumbers

Medium feeder

Before planting fertilize with

5-10-10 at 3 Ibs per

100 square feet,about 1 1b for a DCGO bed

Side dress when plants begin

blooming and again

three weeks latter with 1 1b of 33-0-0 per 100 square
feet, about 5 ounces for a DCGO bed. Cover

fertilizer with soil after side

ressing

Don't over fertilize as this wil
growth

1 lead to excessive vine






Broccoli

 Heavy feeder

e Fertilize soil with 3.5 pounds of 5-10-10 before
planting per 100 square feet, about 1 pound for a

DCGO bed.

* Apply 2 pounds of 5-10-15 per 100 square feet
every month until harvest, about two thirds of a
pound for a DCGO bed.



Additional Resource

» https://extension.uga.edu/publications
- Specific growing information for many vegetables


https://extension.uga.edu/publications
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