SREENHOUSE
P ROGRAMS

Rebecca Schnelle
\ Expert in
Greenhouse and Floriculture Crops
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1t Basic Needs

nts from the roo

= Sugars from the shoot
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J0W. do we meet these needs?

1d Nutrients



fAtroduction to Greenhouses



Site Selection

= Drainage and Exposure
= Good Drainage is necessary
= Shading
o [arge trees
o Buildings
= Wind exposure

= Room for expansion?

Figure 1. Select location carefully. Note where the shade line
occurs in both the winter and summer.







Alliminum / Galvanized Steel

L\ \

3 -
\ m Readily available

= Plenty of ‘standard” parts



Greenhouse Design
Simple to Advanced

'ing

m Gutter connected



1igh Tunnel vs Greenhouse

e ventilation
1 in-ground

1o a short time

1 extension / overwintering




nel with PVC pipe for bows,

W

r of poly film, doors






Attached Greenhouse

ting seeds
Or proper sun exposure







sommercial Greenhouses

> or Gutter Connected
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1Zing Materials

' 1 Polycarbonate






Jeat ntion (R Value)

" lowest (all double layer):

hylene
.' SS



Greenhouse Structures -
onclusions

what crops will be grown when

ost, function, and flexibility

'ﬁfr‘homework and the numbers $$%

- Start Simple!



1house Environment

gy & Development changes
ter
se problems
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Greenhouse Environment

change
jiseases
times
aster

PC pulations grov

1g with smaller soil/media volume
tion frequency must change
= More: ttention to fertility



VWANAGING THE
GREENHOUSE
"NVIRONMENT

ENHOUSE HEATING
AND COOLING

GRE



c heaters for small greenhouse
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leaters with Jet tubes or HAF







A hot water perimeter heating system with hot water from a boiler
burning wood, propane gas, natural gas, oil, or coal.

fan & thermostat

exhaust louver

“tinned-pipe
heater

heater




Floor heat may be the best system

used today.
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Jow Much Heat?



Ventilation Systems

atic

rical

xhaust Fan
Ridge Vent



yentilation 1s based on the volume of
- the greenhouse

Natural ventilation

= Open space must
equal 40% of the
floor area

m Can be in the
sidewalls, endwalls
or roof
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ical Ventilation




Aspirated Sensor
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rigation
I llenge when running water is

elies on daily irrigation, so
nout running water

’_beds amended with organic matter
be the first step
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on/fertigation
tering; drip tube
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fertigation
d Flow




tion/fertigation
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Pest Management




"‘ ‘e field soil (sterilized soil only)

in ideal environment for plants
= Good air movement

= Moderate humidity
= Good irrigation and fertility management



anagement

and Record Keeping

cords (know what to expect next year)



Pest Management

1eavily infested plants

les are more dangerous in an enclosed

ow label exactly

g - ny apply to crops listed

~ = Use label rate

Use required protective gear



clusion

as in mind

"sease Control



STARTING A PROJECT:
IPANT PROPAGATION




AN

2ropagation Methods



> Seedlings for Transplant



Where to Buy Seeds
? / Big Box Stores

V T'ec

quality
ck date on pack
ed selection



Where to Buy Seeds

Online
expensive
ed sources

1ality may be
e selection

les....

http:
= www.burpee.com/
h .
A |

= www.jungseed.com


http://www.seedsavers.org/
http://www.parkseed.com/
http://www.johnnyseeds.com/

sollect 19 Your Own Seed

d

, re input and knowledge
; ust be collectec

oroper maturity

must be dried down and stored correctly
> seeds need special treatment to germinate
tic variations will occur (hybrid varieties)



wollecting Your Own Seed

lelines
2ds are dried and fall off the plant

ow dry down in a well ventilated area
 in dry environmen

eathable packaging (paper)

= Some Seeds require additional treatment
 » Cold stratification
~ m Scarification for hard seed



starting Ple nts From Seed




starting Plants From Seed

of planting = widest diameter

gularly cermination

twice as many seeds as plants desired

from animals and pathogens
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Start f g Seedlings




) ‘Starting Seeds

oil

‘II ‘ _ otting mix

Miracle Gro

Starting Seedlings

/4 7

/GREENWORLD)\ 1

Professional
Flower and

Plant Soil
i ;[:




Starting Seedling

= Once they're Up

» Remove dome
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edlings - Rooting




SLErting Seedlings - Rooting

al Light

ite fluorescent

less heat
ses less energy
= Best spectrum for plant growth



Sterting Seedlings - Rooting

PLANT FOOD
FASTACTINGC RS

DS PLANTS THROUGH ROG

i .purpose food
uble



Damping Off



‘rogram ldeas

C take home

peppers, cucurbits
ysem ender, basil, oregano
& bird foods

rers: natives, butts

o r1ety
le the Crop
| Get S plies

- Get Growing!



/eggie Seedlings - Pick Varieties

Vegetable Cultiva |

Home Ve > Garde
ays to ripeness
best for kids

.00k at disease resistance


http://www.ca.uky.edu/agc/pubs/id/id133/id133.pdf
http://www.ca.uky.edu/agc/pubs/id/id133/id133.pdf
http://www.ca.uky.edu/agc/pubs/id/id128/id128.pdf
http://www.ca.uky.edu/agc/pubs/id/id128/id128.pdf

1 Season Veggies

""eks from seed to transplant

lant after last frost (4 /20 to 5/15)
pack size - they will grow fast



> and Flowers

and requirements vary widely

start in small cells and move up

info sheets



s00d Starter Flowers



| s a chemical growth regulator available



rdening

) dry more

ower temperatures

. light level



seed Starting Shopping List

s 1all pots
medium

ulite T
le fertilizer (2-1-2

nation set-up
1 Schedule and culture info in hand



@

= Environment (Similar to seedlings)

= Stepping up






Types of Cuttings

vlantlets form at veins
iolet - leaf base



Set leaf directly on media

Plantlet will form at vein cuts



of Cuttings

cen nodes

' Depends on:
g with a quality cutting

= Transplanting at the right time



jatomy of a Stem Cutting




r blade for soft, thin stems
= Scissors for intermediate
= Pruners for harder stems



laking Quality Cuttings

cutting
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Remove Leaves from Lower 3-4”



INgs

Cutting Ready to Stick

ang ality Cutt

‘
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special Considerations

e Leaves

Trim leaves to

* reduce water loss
* keep propagation area clean




ecial Considerations

» OOt SpeCIQS 'QKE}NGLEDOSEPACKETS
_iN . rogggh'lti'.fs:
ommercial rooting hormone ‘ of SeCses

Dip in powder or liquid
Shake off excess

e
| SCHULTZ |




T—

S ticking the Cuttings

4 o ' : ES
' (( (i © ¥ No Water Glass!
A e Oasis Root Cubes I
Any Peat Based Media




Rw)ﬂrL nvironment




Rooting Care

st is great if you have it
Keep media moist at first

As roots form allow some drying




B FY

ting Care

1d leaves / cuttings
nd diseases



- anting Up

be transplanted when roots reach
om of the container



Dot Sizes

me
,5,7,15 gallon

a d Azalea '
~4.5 inch ; Gallon ~ 8 inch

~ = when yu have to water the plant every day it’s time to
- pot-up asize



edia

s media!!
d with amendments:

bent polymers

O " oil does not drain well in pots



adia Examples
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Excellent for indoor and outdoor
container flowers and plants!
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Specialty Mixes

) T A . =
R:]“-ZipperSeal Redlosable Bag - »

o g Pt e

st

-
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(ScHuLTZ) e
. Orchid Mix

—

Encourages Superior Growth




ledia

large the pot, the more coarse



What is Over-Watering??



1s watering too often, not too
1e time...that just makes a

ng the medium to dry down:
 the roots to get the air they need
; prevent root rot



- Watering

or until some water comes through
fully wetted, no dry spots

s come from ferti and minerals in the water
re of water quality

vater is pretty good

er softeners exchange Ca and Mg for Na



to Improper



wilted pla' -

oJ

n leaf margins

hot diseases

lamping off, root rot & basal stem

toms of nutrient deficiency and/or plant



Pythium
stem rot

Pythium, a soil-borne fungus

also causes lower stem and root
rot (left, center) and cutting rot



Pythium root rot on Peperomia



“Water
molds”, such
as Pythium and
Phytophthora
thrive in
poorly
drained, over-
watered soil
environments.

Magnification of Pythium oospores in rotted root



Poinsettia
infected
vith

Rhizoctonig
root/stem
rot (right)

Tt

Poinsettia
with
Pythium
root rot
(bottom
and left)



vianagement Practices for Root
- Diseases

ctices to modify the environment

equency

10N
'.\ing debris/diseased plants
‘with clean stock

Pathogen-free potting media

= Avoid splashmg during irrigation



gObIEMS Caused by Water

/"
1"’\_ . A
& * ] 1
g :
. . : t ﬁht ’
. :\ s’ A \\ A
L Vg, e
‘_,‘ > o o '.}'
* ‘ &
T 7

age on African violet

d air temperature

3
8
AN
A



t have consistently damp media
\ © Life cycle 1 month
© May promote diseases

» Pythium, Verticillium, Botrytis
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Fertilizing

clease
r coated prills

2ds vary greatly



Fertilizing

2 powder is much cheaper
You re buying mostly water in the pre-mixed




Fertilizing

our money on over priced

/,

% the Label!

at the N-P-K percent
= [L,ook for micronutrients

=N

T uu’n;g‘
5 Mo o
poneealel L
(01— et
==
\
\\
Water Soluble ——
Bloom Booster. :
Food Fertizante
Instantly Feeds ANl Uk
Annual and Perennial Flowers
f
3
|

= |n general 2-1-2 is a good balance for most plants



’Fertilizing

> sure on the rate...
1 can't take it off!

e 1ts on I’ '

 application is good for _ %r i w{
th o/
L™ Osmocole

y  Outdoor & Indoor




Irouble Shooting

 of problem with a description of

‘, 1d Water Testing through Regulatory



« Select the right pot size and accessories
= Send the pot home with slow release fertilizer
= Teach water management



Programs

idents to follow through
icipation

3 to 5 Gallon (10-12 Inch) pots



ndto or Peppers

At 3 plant

\ ,. lge
7ith good water retention



e n Cooking Garden



sdtin Cooking Garden

ledium and hot?)



fly Garden

r (Gaillardia pulchella or



0 ask for donations!

donors recognition

upplies Wholesale
um & BFG Hort Supply -Louisville




Online Resources

\ lture:

http:/ /www.uky.e
hort2.html .

http:/ /www.dmc org/K
ts_and_Hobl rdening
ening with children
http:/ /wwv

with_chilc



http://www.uky.edu/Ag/Horticulture/homehort2.html
http://www.uky.edu/Ag/Horticulture/homehort2.html
http://www.dmoz.org/Kids_and_Teens/Sports_and_Hobbies/Gardening/
http://www.dmoz.org/Kids_and_Teens/Sports_and_Hobbies/Gardening/
http://www.bbc.co.uk/gardening/gardening_with_children/
http://www.bbc.co.uk/gardening/gardening_with_children/

Online Resources

h Kids:
http:/ /www.dmoz
ds_Gardening

iculture Teacher Resources:

http:
erhtm


http://www.dmoz.org/Home/Gardening/Kids_Gardening/
http://www.dmoz.org/Home/Gardening/Kids_Gardening/
http://www.uky.edu/Ag/Horticulture/teacher.htm
http://www.uky.edu/Ag/Horticulture/teacher.htm




