P.Qst Harvest Storage, and
I\/Iarketlng tor- Winter Proflts
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February 2016 Paul & Sandy Arnold



OUR 10 KEY FACTORS TO
REACHING OUR GOAL OF
PROFITABLE FARMING

" INEXPENSIVE STAHP WITH SMART EXPENDITURES

" GOOD BUSINESS MANAGEMENT & RECORD KEEPING

" LABOR EFFICIENCIES TO MAXIMIZE PROFITS

" EFFICIENT PRODUCTION SYSTEMS & SOIL MANAGEMENT
" MULCHING AND WEED CONTROL

" PEST AND DISEASE MANAGEMENT

 SEASON EXTENSIBRWCOVERS & FIELDHOUSES

" YEARROUND HIGH TUNNEL PRODUCTION

" POSTHARVEST HANDLIM®BID CROP STORAGE

" CREATIVE MARKETING
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GROW QUALITY CROPS TO
HAVE QUALITY PRODUCTS

e. AND QUALITY COMI NG O



HARVEST AT PROPER TIME



ANetting for Insects
A types

AGreat investment
ABiothrips netting for
thrips, flea beetle

HIGH QUALITY AT
HARVEST MEANS
FASTER PROCESSING
AND HIGHER POST

HARVEST QUALITY




Protek Netting 65 gra f Caba Moth )
Brussels Sprouts—no spraying & High
Storage Quality




CLEAN CROPS MEAN

FASTER HARVEST
Y

AND HIGHER QUAL
OF PRODUCE®
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for the Crop

WALK -IN
COOLER FOR
SHORT TERM

COOLING &
UMIDITY
STORAGE




A Winter Squash
A Sweet Potatoes
A Onions

S A Garlic

e _ - ABrussels Sprouts

" 3»,_ A Leeks

' ‘ .
> it

~ A Potatoes
A Brassicas
A Greens
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WASH
BEFORE OR
AFTER??

SORT FOR
1ST & 2ND




Find the right
model of
equipment for
your needs

Roeters in Michigan

http://www.roetersfarmequipment.com




SOIL TYPE
UNDER-CUTTER
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A SOIL TEMP
A SPACING







BINS
20 BUSHEL

TYPAR ROWCOVER
A HEAT 3
A DEER
A PLANT SKYDD




Pay attention to
detalls for
maximum profits

BETTER
QUALITY

MEANS A
HIGHER PRICE




Multi-purpose always! “THE SHOP”

An insvlated and heated shop

Storage area for golf carts in winter
Washing area in summer for TEW veg washer machine
Curing/Storing area for crops



Optimum Curing for
Sweet Potatoes:

A 85-90 degrees for 4 -7
days at 80 -90%
humidity

A Longer if cooler

A Taste better with age

STORAGE AREA #3:
When supply down,
move to heated cooler




Optimum Curing for
Winter Squash:

A INDOOR: 80-90
degrees for 7
days with
ventilation

A OUTDOOR: Field
cure in sun for 5 -7
days - CAUTION

A Longer if cooler

A Taste better with
age

Varieties vary for
curing times
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AVent-less

i Propane
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pEELLES spetlle .  Heater n Or

1 - Electric

e Wi gt W A Dehumidifier
S N SRR A Plastic Bins-
Decade $130

ATEW
Vegetable
Washer
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Harvest time
New Ideas
Labor saving

o o

- .4 ~ 3 -
| N = e, - E o
- S S &
e -~ e
TSR S0 2 . ;‘:_ i .-”::‘ Sy

ONIONS



ALTERNATIVE

CUREDIN
GREENHOUSE
ON RACKS or
ON BENCHES




STORAGE

= A TEMP 32

= A HUMIDITY
60-70%

A SAME FOR

SHALLOTS

M

ONIONS



CAREFULLY OF
UNDER CUTTEEF
BAR

ROOTS
A STACK GENTLY
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WASH

"' A POWER

WASH VS
NO-WASH

= A EASY TO ID

SECONDS




RACKING

J A BUILD AS
GARLIC

1 COMES IN
A AMPLE
H SPACE
/ A FAN




2 RACKING
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DRYING

A EASY
ACCESS

& A READY FOR
SELLING!




GARLIC
STORAGE
WITHONIONS

32 DEGREES
60-70% HUMIDITY

L MONITOR TEMPS
. ALARMS GREAT




GREAT USE OF SECONDS

PEEL AND PUT THROUGH
FOOD PROCESSOR

DEHYDRATE ABOUT 12 HRS
GRIND MEDIUM COARSE
BAG IN MINI-ZIPLOCK

SELL AT $1.50 FOR .03#
(Heaping Tablespoon)

VALUE ABOUT $30 PER
POUND

STORE IN SEALED GLASS
JARS IN COLD ROOM (35
DEGREES)




A Dig with Fork
or Under
Cutter Bar

A Sickle or cut
off some of
roots & very
top
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PACK IN
GRAIN BAGS
STORE FEB+
32 DEGREES
95-100%
HUMIDITY
LIGHT FOR
GREEN
WINTERLEEKS
STILL IN FIELD




Equipment

e can make

harvesting
fast, fun and
efficient




o o I I

BREAK OFF TOP
SORT INTO
GRAIN BAGS
WINNOW BAGS
LOAD BY
VARIETY

STORE 32
DEGREES
95-100%
HUMIDITY




Carrot Harvester
FMC

Single row
Bought Used
Pros and Cons




A

1 ROW
POTATO
DIGGER
CHECCI
MAGGLI

1 BUCKET PER
GRAIN BAG
LOAD BY
VARIETY
GENTLE!



LONG TERMSTORAGE

6-8 MONTHS+

CELERIAC
KOHLRABI
RUTABAGA

TRIM TOPS &
ROOTS

PACK IN GRAIN
BAGS




o To I

RAD

TURNIPS
BEETS

SHES&

Sma

WARSIER RN o ckETS

MEDIUM TO LONG A POUR IN GRAIN
TERMSTORAGE BAGS

| round

red & winter

A TRIM TOPS

N 5 GAL



CABBAGENR
RED & GREEN
Storage #4
Reaction

A
A
A
A Super Red 80
A
A
A

CUT AT BASE
PEEL EXCESS
_LEAVES

PUT IN GRAIN

LONG TERM STORAGE
4-5 MONTHS BAGS
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Efficiency of 20 Bushel Bins




" SHORT TERM STORAGE

6-8 WEEKS

Do To oo Do To Do P>

CELERY
SWISCH
ESCARO

ARD
LE

SPINACH

CUT AT BASE

_LEAVES

BINS

PEEL EXCESS

PUT IN STORAGE

MIST IF NEEDED




LETTUCE
KALE
CAULIFLOWER
BROCCOLI

CUT

PEEL OFF BAD
_LEAVES

PUT IN OLDER

SHORT TERM STORAGE STORAGE BINS
6-8 WEEKS A MIST IF NEEDED




RELATIVE

HIGHEST

VEGETABLE TEMP F. HUMIDITY| STORAGE LIFEFREEZING TE
Beet, topped 32 98-100 4-6 mon. |  30.3
Brussel sprouts 32 95-100 3-5 weeks 30.5
Cabbage, late 32 98-100 5-6 mon. 30.4
Carrot, mature 32 98-100 7-9 mon. 29.5
Celariac 32 97-99 6-8 mon 30.3
Celery 32 98-100 2-3 mon. 31.1
Garlic 32 65-70 6-7 mon. 30.5
Kale 32 95-100 2-3 weeks 31.1
Kohlrabi 32 98-100 2-3 mon. 30.2
Leek 32 95-100 2-3 mon. 30.7
Lettuce 32 98-100 2-3 weeks 31.7
Onion, dry 32 65-70 1-8 mon. 30.6
Potato, late 38-40* 90-95 5-10 mon. 30.9
Radish, Winter 32 95-100 2-4 mon.

Rutabaga 32 98-100 4-6 mon. 30.0
Squash, Wintef 50* 50-70 Varies 30.5
Sweet Potato 55-60* 85-90 4-7 mon. 29.7
Turnip 32 95 4-5 mon. 30.1

* Require curing

http://www.ba.ars.usda.gov/hb66/contents.h
Adapted from Knott's Handbook for Vegetable Growers




ROOT CHILIARR2QFHEEY B0 86FEERIDER BARN

A 7 foatt Cadlilvygs
A Insulatiect
A Into thenkdoor? 24/sisides

ROOT CELLAR




Loaded via
Eassembly
line into the
root cellar

Revamp
WS = Root Cellar




All crops loaded
by variety on
separate pallet
or section of
pallets

Stored
Unwashed




Root cellar is
== used all winter for
- crates ready for
- market

Enables us to shut
~7 off the small
cooler & use It for
other type
storage space




$10,000 Sysl:em' Specialized for high humidity
storage

Oversized condensor
Heating cycle to defrost
Adjust through the seasons
Compressor-- 3HP outside



A Capacity is about
24 pall et s
walkway

A Approximately 1
ton per pallet
when stacked to
ceiling

A Total = 24 tons

A Value of produce
stored: $85,000++




2016 PROJECT

A Re-vamp the
Root Cellar

A Cement Floor
.ﬁ A 4 foot door

ABlns with Crown
nallet jack

" APlastic pallets




WEATHER STATION

SOLAR TEMP HUMIDITY WIND RAIN



REMOTE
SENSORS

A TRANSMIT
BACK TO
THE HOUSE

A ALARMS

WEATHER STATION




WEATHER STATION

AWireless

A4 Stations
AComputer
ADavis Vantage
Pro |
ARepeater

Scientific Sales, Inc.



Store fruits Iin different
facility

R Keep Root Cellar

" Clean and Tidy

'/ Rotting produce also
' causes maturing

KEEPING QUALITY



Carrots

Potatoes
Beefs

¥ | Kolhrabi

= - "-‘ _; Turnips

Radishes

ROOT.CROPS  Rutabagas

Do N I'.-" ~

WHAT WE STORE




CABBAGE
LEEKS

BRUSSELS
SPROUTS

Medium CELERY
Storage.Crops  ~auLIFLOWER

WHAT WE STORE



c». " Swiss Chard
) o
Spinach

Short Jerm Escarole
Storage .Crops

.

Broccoli

WHAT WE STORE



AROOT CELLARING & STORAGE OF
PRODUCE IS AN INEXPENSIVE WAY
TO INCREASE SALES

ABENEFITS YEAROUND
MARKETING/INCOME

A SEPARATE STORAGE FACILITIES
IMPORTANT

AMONITOR STORING CONDITIONS
A CURE PROPERLY FOR QUALITY
AKEEP CUSTOMERS HAPPY

SUMMARY



1990 EARLY YEARS: PUTTING $10,000 EACH YEAR
BACK INTO THE FARM i SPEND $ TO MAKE $



MORE WINTER WORKNn LOOK AHEAD



1995 REVISION 2:
Heated Washing Station

Insulated Overhead Doors



FINAL REVISIONI! 2015



e

FINAL REVISIONI! 2015




12x14 cooler -Insulation -Radiant Heat



Drains -Cooler Insulation



American -Slider Doors
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ACCESS DOORS Auto keypad openers



HARVEST CRATE STORAGE



LOADING FOR MARKETS MADE EFFICIENT



Barrel Roots Washer -Winch



Switches -Water, On/Off both ends, Lights



Setup for Efficiency -Drain



POWER WASHER for root crops



L AT

B W

BARREL WASHERRATESOLD SYSTEM

P e



Can wash over
400 pounds of
root crops in an
hour with 3
workers!

A $1000 AND 2
WEEK
PAYBACK

Get more done

_a | e s s
keep price down.



Air heat -Reznor -2 Days



SYSTEMS-READY TO GO FOR WASH/PACK DAY!



HOSE RETRACTOR-NEAT & TIDY



BUBBLER

£200 gallon
Milk bulk tank
Aacuzzi Motor
A=fficient

AL00 bags spinach
In 90
minutes=$1200

AOR $800/hour
with 4 workers




BUBBLER GREENS WASHER



36 PVC P
WI TH ij6
HOLES
FACING UP

SPECIAL BARS
WELDED IN




Motor In attic -Warm water



Liz.Cashman@ecolab.com

$97 for 5 gal pail shipped

Test Strips

SANITIZE? STORAGE LIFE


mailto:Liz.Cashman@ecolab.com
mailto:Liz.Cashman@ecolab.com
mailto:Liz.Cashman@ecolab.com
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mailto:Liz.Cashman@ecolab.com

BUBBLER GREENS WASHER







Load
vented

basket

Then
netted
bags




A Washing
machine

A Spin cycle on
switch 8 Sec

A Arugula, Salad
Mix & baby
spinach



A Washer
on wheels

A Retract -
able cord




