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EXTENSION Today’s Class

Lecture

* Why grow from seed?

« Seed and seedling biology
* Planting calendars

« Seed starting methods
» Troubleshooting
Hands-on activities

« Sowing seeds

« Transplanting seedlings
Wrap-up

 Resources

« Evaluations
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Extension Resources for Seed Starting

go.ncsu.edu/veggieseedresources

N.C. AaT NC STATE
STATE UNIVERSITY UNIVERSITY


https://chatham.ces.ncsu.edu/vegetable-seed-starting-workshop/growing-vegetables-from-seed-resources/
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Upcoming Workshops

Many more Extension Gardener
workshops to come!

https.//go.ncsu.edu/chathamgardening

Workshop
Tree ldentification in Winter
Tree ldentification in Winter
Growing Vegetables from Seed
Growing Vegetables from Seed

Soil & Nutrient Management in Vegetable
Gardens

Soil & MNutrient Management in Vegetable
Gardens

Warm Season Crops for Vegetable Gardens

Warm Season Crops for Vegetable Gardens

Fest, Disease, & Weed Management in
Vegetable Gardens

Pest, Disease, & Weed Management in
Vegetable Gardens

Carclina Lawn Care

Carolina Lawn Care
What's the Matter with my ‘Mater?

What's the Matter with my ‘Mater?

Cool Season Crops for Vegetable Gardens
Cool Season Grops for Vegetable Gardens
Native Tree Identification
Native Tree ldentification

Fundamentals of Composting
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https://go.ncsu.edu/chathamgardening

What is Cooperative Extension?

A nationwide network of
« Educators

* Researchers

* Volunteers

USDA NC STATE .
UNIVERSITY

)P




Need help? Contact:

) (Ey V3 EXTENSION

Master Gardener | Chatham County

Plant Clinic: MW 1:00-4:00, F 9:00-12:00
chathamemgv@gmail.com
919-545-2715



mailto:chathamemgv@gmail.com

Extension Master Gardener
Volunteer Core Training

\'(Ey Y EXTENSION

Master Gardener | Chatham County
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Subscribe to the
Chatham Gardener Newsletter

* Chatham Gardener email list
— Sustainable gardening information
— Monthly email updates
— What to plant, pest alerts, timely tips
— Upcoming classes and events

 To subscribe:

— http://qgo.ncsu.edu/subscribecq @
e : . NG, AsT



http://go.ncsu.edu/subscribecg
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Extension Gardener Handbook

 Avalilable online for FREE
https://content.ces.ncsu.edu/extension-gardener-handbook

 Full-color, hardback copy available
from UNC Press ($60)

Handbook v/’
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https://content.ces.ncsu.edu/extension-gardener-handbook

N COOPERATIVE
EXTENSION

Why grow veggies from seed?

* More varieties (cultivars)

« Earlier harvests

« Less expensive

« Pest and disease avoidance

* Only cure for Gardener-Associated / T B
Winter DepreSSion Syndrome (GAWDS) g Dr. Lina Qliesada, N"CSU.Vegetable Pathology.Lab

Cucurbit downy mildew arrives
in early summer.

Plant early to reduce yield loss.



Seeds: Baby Plants in a Box

How flowering plants reproduce

pollen grain

istil stamen
pisti

“ovary style stigma’

filament

stigma
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€gg
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seedling

seed
zygote embryo
seed
, coat
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nucleus
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nuclei

© 2012 Encyclopeedia Britannica, Inc.
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Seed Anatomy

Seed coat
Cotyledon Epicotyl Hypocotyl-
root axis .

Foliage
leaves S

Seed coat

Micropyle
Hilum al

/”/fil, /:‘ .';I

(oA 7~ Hypocotyl-

root axis
Root tip

Cotyledons

Endosperm Garden bean

L]
o n I o n Figure 22-6a

Raven Biology of Plants, Eighth Edition

Figure 22-6¢ © 2013 W.H.Freeman and Company

Raven Biology of Plants, Eighth Editi
© 2013 W.H.Freemal d(

Cotyledon: Embryonic leaves, first to emerge after germination
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Hypocotyl o %"l ;
Seed Withere cot?/e on
coat Hypocotyl

Prima'r.y"
root

Lateral roots

Garden bean

Fiaure 22-10a

Seedling Anatomy
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!
it First ‘
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_3 leaf

Cotyledon

Seed K A ‘
coat Pri'mary'\ :
~ root

Onion

Figure 22-11a
Raven Biology of Plants, Eighth Edition
© 2013 W.H.Freeman and Company



Factors Affecting Germination

« Seeds must be alive

* Need the right environment
— Temperature
— Moisture
— Air (oxygen)
— Darkness/light

« Germination rates decline 4 |
over time k

Leftover seeds can be stored in an
airtight container in a cool place
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Faaerd  Types of Vegetable Varieties

Open Pollinated

« ‘Heirloom’ varieties — can save own seed and varieties will come
true to type

Hybrid

* Result of a cross between 2 or more parents.

« Saved seed do not breed true

« Usually more uniform, more vigorous, more disease resistant

F, Hybrid

« Specific type of hybrid — first generation

* Usually much more expensive!

GMO (Genetically Modified Organism, aka molecular breeding)
« Specific genes for specific traits incorporated via molecular biology
» Very few veg. crops: Sugar beet, apple, tomato, potato

» http://www.isaaa.org/gmapprovaldatabase/default.asp



http://www.isaaa.org/gmapprovaldatabase/default.asp
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CUCUMBER pristan

Cucumis sativus (pdvid)

Seed Packets

. Delicous eaten in the 3

DDC‘!H' imo a lugs o
addiad 10 e thesa cundhy
Lt . will disappear
ercy. Bus don't worry, you'll
be able to hanvest plenty
miee fiom the lighypeld

I disease resistant plants, Picke
i when only 41 67 long, these
i cuodmbers have a yumimy, non

bitter flavor and are seediess,

wth firrn, but thin skin that is
letely adible. This pocket

yekds appramately 6 plants

Whes to sow outside: 5COAMENTED

t 1102 wosks atey avenage bt Best and
T when soil Yempesres e werm, o
2 bowst 65

When to start inside: 4 0 & vecks
befuow pevrage Lot it

# ALL OUN SeE0s T
ARE UNTREATED Ll
T Borave s whessds b

A0 Compton Syt
Peoorrdedd. Colotsde 800N
wwwe DO reCaln e seats x

Lot #13 - Packod fox 205
Sell By 127317301 %

Common name and latin name of plant

Number of plants per seed packet

When to sow outside or inside

Planting depth, seed and row
spacing, days until plants emerege
and thining recommendations.

Gentically Modified Organism labling

Sell by date
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EXTENSION Planting Seasons

Cool season
« Plant July-Sept for fall crop
* Feb - April for spring crop

Warm season

« Plant after average last spring frost date,
April 15

« See “Central NC Planting Calendar” for
specific dates

Not the same as the produce aisle!
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Planting Seasons
Cool Season Plant ‘ ‘
Crops Harvest
Plant
Warm Season Plant |an
Crops Harvest
| |
Cool Season Plant
Crops Harvest
[ [ [
Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Jan
\ N.C. A&T

STATE UNIVERSITY

NC STATE
UNIVERSITY
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Average Last Frost Date

May 1 Apr 1

Average Date of Last Spring Freeze
[ Before March 20

March 20 - April 1
B April 1- April 11
Il April 11 - April M1 Mar 20
B April 4 - May 1
B Arter May 1

!!!!!

Data analysis - Phillip Badgett
& Brandon Locklear

Graphic - Jonathan Blaes

& uws Raleigh, HC
www.erh.noaa.gov/rah
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Average First Frost Date

Oct 15 Oct M Oct3 How¥

Average Date of First Fall Freeze
Il Before October 15

Il October 15 - October M

Il October 21 - October 31 Graphic - Brandon Locklear
M Qctober 31 - Hovemnber 7 and Jonathan Blaes
Hovember 7 - Hovemnber 15 How 15 & nws Raleigh, HC

After Hovember 15 www.erh.noaa.gowrah



EXTENSION Planting Calendars

EXTENSION NC State Extension Publications
A PUBLICATIONS Log In ch Search & Print
« Use Extension planting calendars oo
Central North Carolina Planting Calendar for RELATED PUBLICATIONS
Annual Vegetables, Fruits, and Herbs BAsparagus Crown Prodcton

B Cucurbit Downy Mildew
B Gummy Stem Blight of Cucurbits

Central North Carolina is a wonderful place to garden. Almost any type of vegetable or fruit can be grown successiully (D masz 2 Cuns &
provided you choose appropriate varieties and plant at the right time. The climate, the season, and potential pests all affect By Sweetpotato Scurf

* Do not rely on seed packets for T

Adapted to Climate o piinting

. . . I
r‘ !g I O I I aI Iy aCC u rat‘ ! I I Ifo rl I l atl O I I = Freezing temperatures, high temperatures, humidity, and solar intensity, all common in central North Carolina, can stress plants. To successfully grow plants in

this environment, select varieties that are tolerant of temperature extremes, plant at the appropriate times to avoid temperature extremes, or plan to protect the
plants. It is possible to grow plants out of season by creating microclimates that differ from the overall climate by providing shade, humidity, or artificial heat

Seasons s

We have three optimal growing seasons: spring, summer, and fall. Both day length and temperature vary dramatically between seasons (short days and cool
temperatures in spring and fall; long days and high temperatures in summer). Some plants are adapted to growing in the cool months of the year and will tolerate

. .
. R f r I r I n I n n some frost (cool-season vegetables, Figure 1 Gal), while others do not tolerate frost and should be planted to grow outside only in frost-free months (warm-
] season plants, Figure 2 al). Even warm season plants have their limits and will temporarily stop bearing during heat waves (temperatures in mid 90s)
t t . y ]

2. Warm-season vegetables don't
te 1105t &nd shold only be plarted
cutside when frost is no longer a threat.

F-season ve
mperatures and some frost.

https://content.ces.ncsu.edu/central-north-carolina-planting-calendar-for-annual-vegetables-fruits-and-herbs



https://content.ces.ncsu.edu/central-north-carolina-planting-calendar-for-annual-vegetables-fruits-and-herbs

Table 1. Garden Planting Calendar for Annual Vegetables, Fruits, and Herbs in Central North Carolina [continued)

Days to Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Harvest(from | Distance
seedunless | Between
Fruit, Herb, or atharwisa Plants 11151 (151 [1B]1 |11 |15]|1 (1] 1151 |15]1([15]1 15 15
Vegetable noted) (inches)
Collard greens Ies 18 A 1 O O Y IO O O sT[sT|57]581
S=60-100
Carn, swaeat 45-30 12 S 3 8 8 8
. [=28-37 - o " " o o " " o
Cucumbars P 12 STISTIST|ST|STIST|I&ST|ST
il 40-55 -4 3 s s s
[=190-85 .
Eqaplant 5. f50_155** 24 I I I I I |
Fennel, Flarence G080 E-12 S S 5 5 5 5 5 ]
Garic B=180-10 46 B B B B B
Kala oL = 6 sT[st|sT|sT|sT|ST|ST|S T8 T S,T|8T|8T|sT
S 50
Kohlrabi ,i tﬁ; 4 sT{8T|sT|sT|sT|8T|8T|s5 7|87 ST|87|8T
Lesk .l ?Eﬂ 4 STIST]ST(ST|STIST]ST|S T8
ED . o . o .
Lettuce, haad 10 3 3 5 S S I I
BS
25
Lettuce, |eaf & i STISTISTIET|ST|5T STIST|IST|8T
Melons 57-62
eIon, 24 STISTl8T|sT|5T]8
cantaloupe 580
Melons -T2
' 60 STISTIST|&T|817
watermelon S=80-100 S S
Mustard 30-40 ? g g 518 g g 8] 8 g 8 8 8 8
[ =18-28
e é 5 g g g g
Okra S RO-70 12 8T8 1T b 5
. B =75-105 " " " 2 | @ ] ] ] " " " ] ] "
Onions, bulb Lo 4 518 3 5 [SB|SB 8 8 8 8] 8 8 8 8 818
5 =80-120
[=42-56
Onians, gresn S - RO-70 1-2 3 5 | S T8 T |8 T
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Growing time before transplant
varies by crop

Count backwards from
recommended transplanting
date in planting calendar

When to Start Seeds

Crop Weeks Crop WWEELES
Broccoli 6-7 Kale 4-6
Brussels Sprouts 6-7 Leeks 10-12
Cabbage 6-7 Lettuce 5-6
Celery 10-12 | Okra 2-3
Collards 5-7 Onions 10-12
Cucumber 2-3 Peppers 8-10
Eggplant 8-10 [ Tomatoes 6-8

\ N.C. A&T NC STATE

STATE UNIVERSITY

UNIVERSITY
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Transplant Well (start indoors)

COOPERATIVE
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Broccoli

Brussels
Sprouts

Cabbage
Cauliflower
Celery
Collards
Cucumber
Eggplant

Kohlrabi
Kale
Leeks
Lettuce
Melons
Onions
Peppers
Squash
Tomatoes

olerance to Transplanting

Transplant Poorly (direct seed)

Beans
Beet
Carrot
Corn
Parsnip

Peas
Radish
Rutabaga
Spinach
Turnip

@ N.C. AT NC STATE
STATE UNIVERSITY UNIVERSITY
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Containers for Seed Starting

84 Tray

_ Tv;rsuyw ke
Plastic 4 and 6 Cell Packs e

288 Tray SO

ol aaps
/ -

ap
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el £ S _‘?_ > v ‘c\- 3
™ - = - > o) 4 ”‘L; ‘e, \—
N S R X e N 23
= g'-‘.- - TT_Y’ .

Plug Trays
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Tataeid  Containers for Seed Starting

Peat Pots

¢ b
Kathleen Moore NCSU

Remove top + bottom or
entire pot before planting

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




Containers for Seed Starting

Recycled Materials

 Anything with adrainage hole

 Disinfect with 1:10 bleach :
solution for 5 min., rinse and dry

Universityor Maryland EXtension

ﬁ N.C. AT NC STATE
STATE UNIVERSITY UNIVERSITY
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Growing Media

Don’t use soil from the garden!
 Weed seeds
« Poor drainage Kkills roots

— Lack of O,

— Pathogens

Instead, use soilless substrates
a.k.a. seed starting/potting mixes

Healthy
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Vermiculite

Growing Media

Perlite

Simple Seed Starting Mix (Rutgers University)

Shredded sphagnum peat moss

No. 2, 3, orb4 domestic or African
vermiculite
(horticultural grade, dust screened)

Pulverized Limestone
Dolomitic Lime for mixes with domestic
vermiculite
or
Calcitic Lime for mixes with African
vermiculite

Superphosphate (20% P)
or
Triple superphosphate (46%)

Fertilizer (5-10-10) 10 gallons

10 gallons
10 gallons

11/4 cups
or
3/4 cups

1/2 cup
or
1/4 cup

1cup



COOPERATIVE - -
NC exTension GTOWIHQ Media
Seed starting mixes have the finest J iy W/
. NATURAL & ORGANIC
particles for the smallest seeds Seed Starting Mix

AProfessional Greenhouse Qu.
Ui\ Profesio g :

3 1 4 S
8 SA SR

T N g y ’
’ ” J X

More expenS$ive
Most potting mixes adequate
Avoid ‘forest products’

You can mix well-screened
compost (25%) with soilless media
for additional nutrients

\ N.C. A&T NC STATE
STATE UNIVERSITY UNIVERSITY
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EXTENSION How to Plant Seeds

Plant according to recommendations
« Seed packet or Extension literature
* Depth = 1.5-2x seed diameter

U University-of Maryland Extension /5.

1

Miﬁﬁw (Mryjand Extehsion. » .-

Lightly cover seeds and carefully
firm media for good soil contact

Exception: no need to cover lettuce seeds



MORTE  Seed Sowing Strategies |

Options:
Sow many seed in a flat or pot, transplant
individual seedlings to pots or 4 packs, etc.
« Efficient use of space
« Transplanting can help strengthen seedlings
« Works well for small seed and slower
growing vegetables
 Best method when need individual plants
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EXTENSION Individual Transplants

Solanaceous Crops Cruciferous crops, head lettuce
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Transplanting to Cells or Pots

* Transplant when first set of true leaves appear
« Lift from beneath with label, pencil or dibber
« Hold by cotyledon or leaf, NOT stem!

« Can transplant up to cotyledon,
especially if leggy

« Keep out of direct sunlight for a day, water well

0
-

(" .
9

, PRGN
D LA

s SRS Ly S
NU D IAILC
UNIVERSITY
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EXTENSION Seed SOWing Strategies [l

Options:

Sow 1-3 seeds in a pot/cell (peat pot, 4 or 6 pack) to grow until
large enough to transplant into garden

« Best for large seed (squash, cucumbers)

« Or plants grown in clumps/groups (lettuce, parsley)

@ N.C. AT NC STATE
STATE UNIVERSITY UNIVERSITY
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Growing in Containers Outdoors

Grow Food in Small Spaces Flexibility & Accessibility Avoid Soil Problems

N

7\ N.C. AT NC STATE

STATE UNIVERSITY UNIVERSITY
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Growing in Containers Outdoors

* More frequent watering
* More frequent fertilization

« Don’t use native soll
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Want more on container gardening?

go.ncsu.edu/chathamfallveggies

N.C. AaT NC STATE
STATE UNIVERSITY UNIVERSITY


go.ncsu.edu/chathamfallveggies

When in doubt...

NC EXTENSION DECAWATE!
Thinning Seedlings 5

* Don'’t expect 100%
germination

« Sow more than needed, than
thin to desired density

Thin seedlings by pinching or
cutting off excess plants
instead of pulling them up.



University of Maryland Extension

Wrung-out sponge

Watering

Newly planted seeds
« Water carefully — don’t let seeds float away!
« Cover container to maintain high humidity

After germination

« Keep soil moist, but not wet
« When slightly wilting

« If you cannot squeeze-out water from top
half-inch of media

\ N.C. A&T NC STATE

STATE UNIVERSITY UNIVERSITY
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EXTENSION Damping-off Diseases

Favored by cool, wet conditions

* Young seedlings more vulnerable to infection
* Rhizoctonia, Fusarium, Pythium
Symptoms

» Germination failure

» Seeds or seedlings soft, mushy, discolored
« Stems thin, roots absent or stunted
Prevention

 Don'’t over water

» Make sure containers are clean

* Don’t over-apply fertilizer

» Provide adequate light




NC Ex7ension Light Requirements

Outdoor/Natural Light

« Greenhouse

* Windows not enough

Indoors

* Fluorescent bulbs
— T-8 or T-12 shop lights
— Cool +warm U!\/TE)gtensién Tk s
— Broad spectrum grow lights '

Keep lights 1-3 inches from
seedlings for 12-16 hours per day
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‘Leggy’ Seedlings

 Aim, for short, stocky,
transplants

 Legginess caused by
Inadequate light

€ i'i’e‘?g‘




COOPERATIVE . .
MOETTHIN  Heat Improves Germination Rates

Crop Min. (°F) Optimum (°F) Max. (°F)
Bean 60 75-85 95
Broccoli 40 60-85 95
Seedling heat mats are ideal Cabbage 40 45-95 100
Cucumber 60 65-95 105
Eggplant 60 75-85 95
Pea 40 65-75 85
Pepper 60 65-75 85
Tomato 50 65-85 95

Optimum temperatures vary among crops
See UC Davis Extension: http://sacmg.ucanr.edu/files/164220.pdf



http://sacmg.ucanr.edu/files/164220.pdf
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Fertilization

« Some media have trace nutrients

« After first or second set of true leaves, apply ¥z strength
liquid fertilizer weekly

 Well balanced N-P-K
Liquid synthetic
— MircaleGro, Peters, Vigoro
Organic
— Fish emulsion (stinks!)
— Compost tea
* Rinse off any fertilizer that contacts foliage




NC ex7ension Hardening-off Seedlings

Kicking the kids out of the house e
1-2 weeks prior to transplant time, gradually
expose to daytime outdoor conditions

* Protected from wind

« Shaded

* Reduce watering

* Bring in at night

Exceptions
« Harden-off tomatoes by reducing water
« Cucurbits and cauliflower — very gradually

Night temps < 54° F affects fruit development



NC SS90 Setting Out

Planting transplants in garden

* Plants are ready to set out when their roots
have filled the container and have several
sets of true leaves

« Monitor watering closely — check daily

« Mix in slow release or organic fertilizer at
planting time, continue to liquid feed for few
weeks

Healthy roots are
white and firm
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Activity: Seed Sowing

1) Fill pots and containers with media

2) Plant lettuce seeds in 4" pots (or individually in packs)
3) Plant 2-3 collard seeds in each 4-pack cell

4) Water (at home)

5) Cover

@ N.C. AT NC STATE
STATE UNIVERSITY UNIVERSITY
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Activity: Transplanting Seedlings

« Carefully transplant one cabbage plant into each
cell pack

« Don’t worry — this may not be pretty!

C. NC STATE
STATE UNIVERSITY UNIVERSITY

Z
0
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Please complete evaluations!

Thank you!

\ N.C. AT NC STATE
STATE UNIVERSITY UNIVERSITY
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 Must allow to fully
ripen/mature

— Easy for tomatoes, melons — are harvested
when fully ripe

— Less convenient for squash, beans, and others
— must leave on the plant, reduces production

— For broccoli, cabbage, kale, etc. must allow to
bloom out, wait for seed pods to form and ripen
(June!)

Broccoli Flowers

N.C. AaT NC STATE
STATE UNIVERSITY UNIVERSITY
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Clean seed
— Ifinside a fruit or berry, remove
all fleshy material
— For dry seed, separate seed
from seed pods
Air dry somewhere out of
direct sunlight
Store somewhere cool and
dry or in refrigerator
— To keep dry, store in sealed plastic
bags
Most vegetable seed will
store for years if refrigerated

.A&T NC STATE

el STATE UNIVERSITY UNIVERSITY
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aving Seeds

* Hybrids
— Will not come true from saved
seed

— You can save seed — offspring
may or may not be as good as
parent plant

* Open Pollinated
Varieties
— Come true from saved seed
— Many heirloom varieties

‘Red Russian’ is an heirloom

kale variety and will come
NC STATE
true to type fro@dﬁﬁ LA



