WINTER
GROWING
% SECRETS

What we wish we knew when we started!




When we started winter growing in 2004 at
Kilpatrick Family Farm, we had no idea what
we were doing or getting ourselves into. We'd d
read Eliot Coleman’s books and talked to local <
growers who were growing a few crops year
round, but had no experience in doing it
ourselves.

We made all the mistakes possible in those
first years. Planting at the wrong time, not
venting properly, letting aphids spiral out of
control...it all happened to us! But we didn't
give up. We researched, conducted trials, and
collaborated with other growers and
extension to figure out what we were doing
wrong.

successful growers all across the country are
using to make money in their tunnels. By no |
means is it exhaustive; there are enough otherk
topics for a second or third volume. In the
middle of the cold, white winters that much of
the US experiences, there is nothing quite like S
walking into a tunnel full of greens. And there |
is nothing like getting a suntan in January. 5

| hope this helps you in your journey to winter
profits, be they monetary or culinary.
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The structures that we grow in are one of the most
important keys to a successful winter season. There
are 5 common mistakes that | see growers making
in their tunnel selection and construction. All of them
will affect yield, ease of use, and overall profitability.




Using wood in the construction can cause rot which
leads to the failure of key components. A fellow
grower used wood hipboards on his tunnel to hold
on the plastic. One cold January, a wind storm
came up, the rotting wood gave way, and the
grower lost an entire tunnel of greens. Building the
entire structure out of steel and plastic is key for a
long lasting, strong house.




For winter growing, having a well-
drained soil is key for a good crop.

Placing gravel and drainage lines
along each side of the tunnel is
helpful in draining the water from
rain and snow melt. This also
prevents the water wicking inside
and saturating the soil. It's important ’ e
to realize the lay of the land and ~ : '
sloping it so water runs around the
tunnel instead of through it.
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Another common mistake | see is
tunnels not being anchored properly.
Especially in new construction, where
the ground is still soft and ground
posts havent set well, it's very easy to
Iose) a house from wind (we almost
did).

We recommend a heavy duty
anchor every 50 ft or so along the
edge of the tunnel(for example, one
at each corner of a b0 ft house), or
smaller screw-in anchors more
frequently at least 18-24" into the



Note the HAF
fans for

bubble wrap insulate

along the north side of the
tunnel- this reflected light
and heat back in.




While small tunnels can definitely be used for winter
growing, you lose production and protection for greens.
Small houses get colder and have larger temperature
swings, which can damage crops. Larger houses have
higher sidewalls, which means more air mass and even
temperatures. One big house has almost double the cubic
feet inside because it is taller than the smaller hoop houses.

Edge effect is the 1-3 ft strip along the edge of the tunnel
which gets colder than the rest of the house. The larger the
house, the higher(ond better ) ratio of inside warm soil to
edge and cold soil. Some growers insulate the edges of
their houses to help keep it warmer. When you make one
big house instead of two small ones, you lose all this edge
effect and gain almost 13% more growing space!




Snow is also something that many succe¥gful growers have foced-.;;?-

worst situation is wet, heavy snow building Up ofie one side of a tunnel

and causing uneven weight to buckle the house sideways. Plowing"'o:ﬁf
a tunnel can also cause this, if one side is completely cleaned off

before the other. During large storms, we would plow along the tunnels

every few hours or inches, to reduce the amount of buildup. One trick is

to turn the heat on, which releases the snow and causes it to slide off.

Another trick that works with double layer houses (inflated) is to turn
the blower off for a couple hours. This seems to break the layer of

snow and allow it to slide off much easier.




It's important to clean off the south side of a
tunnel to allow light to penetrate. In the deep
winter, with the low sun, it is surprising how little
light hits the plants.



. £
quonset (1724 3'shape) tunnel is fine for small hoop houses

b‘f‘&”ver 20 or SO eet it's better to choose a gothic shape. They are
stronger, shed snow better, have nice straight sidewalls for ease of
working inside, and keep the crop protected better. Another
important point is for your sidewalls to be a minimum of 6 ft high.
That way you can walk right along the edge of the greenhouse
instead of bending over. We want to be walking in the coldest part of
the house, saving the center, warmer area for growing beds.




~ It's also important to know when

ch’overs.

it so much easier to planton

SUCCESSFUL GROWERS
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We also favored using Google spreadsheets to track many
of our records. This was so we could have them right in the
field with us on our tablet or smartphone and enter the
records there. It was better than trying to remember exactly
how many bed feet we'd seeded, or what that trial variety
was. Besides spreadsheets, there are a lot of farm tracking
software systems out there. When we originally checked
them out few could handle year round planted
greenhouses, but they are constantly being updated. More
and more are being created every year! It's helpful to
become familiar with the different ones available.
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The most expensive land on your farm is usually
; your tunnels since they have the greatest
overhead as well as potential for profits. Many
times | feel | don't focus on what's under the

) surface as much as | should because | cant see
it. My number one question of growers if they are
having problems in their tunnels is, "What does
your soil test show?” Many of the problems we
see in the farms we visit are due to a lack of
proper soil preparation and an understanding of
what is going on under the soil.
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Using a biannual (twice a year) soil test to understand what is
going on in your soil before each crop is key. It's best to do a
greenhouse soil test before you plant your crops in the fall. Our
goal is to supply 200# acre of nitrogen per acre as well as an
organic matter of 6-9%. For amendments, we prefer non-animal
based (no blood, chicken manure, etc) like soybean or peanut
meal, to prevent the buildup of salts. To fuel our farm, we
contracted with the surrounding towns to buy in their leaves each
fall. This allowed us to make a high quality compost that didn't
have weed seeds or salts. In this picture, you can see what our
compost pad looked like in the fall.



P TRty Mg
| Not only is it important to have fertile soil = ,
but to maintain good tilth and structure. It
.;‘;is important to not overwork the soil when itF_ :
N is too wet. Also, keep it weed free so you o s .T-.-*v/
don’'t have a lot of plant residue clogging h | S i
up your seeders and regrowing after you _ N
plant your crops. You can spend a bunch
of time removing crop residue before
~  planting or, to keep weeds at bay, ground &
4 cloth is recommended between summer 5
Ycrops and around the edges of tunnels. We|
% would lay drip tape, then lay out our =

.,

-

a plant, and plant through it. This reduced ™
. lour weed pressure and our moisture needs..
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HAVING A CLEAN TRASH FREE SEEDBED IS o u
MORE ABOUT MANAGING THE PREVIOUS CROP =
‘ THAN EXTENSIVE TILLAGE OR PREP e ’*’_‘:':":.-'
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In our experience, we till the area with
our rototiller, hand shovel raised beds
and then rake them out. This creates a

slightly domed, rock and weed free bed.
We then roll it with the Johnny's bed
roller, creating a firm, smooth seedbed.
It also helps to water. This increases your
soil moisture and helps create a firmer,
easier to seed bed.




SUCCESSFUL GROWERS
- USE SPACE EFFECTIVELY
IN THEIR TUNNELS

Many growers don't use the space in their tunnels efficiently.
Since this is very expensive growing aread, we want every
sq. ft. possible to be profitable. There are several ways to

increase your yields simply by changing your spacing and

layout. One common mistake is to make your pathways too
wide. We found we could manage with only a 10-12”

pathway down the tunnel. This increased our bed space.

Realize the more paths you have, the less growing space
there is. We increased our bed width to 48" and decreased
the number of paths in the tunnel. For us, this was the widest
we could go while still reaching the center of the bed.
However, many successful growers make the tradeoff to a

narrower bed such as 30°. This allows them to walk over
them easier and harvest more ergonomically.
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Interplanting is planting a slow growing crop in between a
fast growing crop. For us, this was kale or Swiss chard and
Asian greens. The Asian greens grew quickly all winter
providing harvestable crop from the bed. Around February,
they would start to bolt, just as the Swiss chard would start to
wake up and grow. We would rip out the Asian greens and
enjoy harvesting the chard for another 6-10 weeks.
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We would normally underplant tomatoes with greens such as bok
choi, lettuce, chard, radishes and hakurei turnips. The
tomatoes were planted in late March/early April with beds of
greens between them. After about 4-5 weeks, when the
tomatoes first need a good pruning and trellising, the greens
would lbe harvestable and pulled out. We would then put
down ground cloth to keep weeds down between the
tomatoes. Realize that this takes increased management as
you are now trying to grow two different cultures together,
which can result in higher disease and insect pressure.



:’:.'.-' h;’ W
1.4 *.. Y "'-'

"' \f \ ‘;;* by
. . _... .'. A rql Y
Nosiond &. My N

: .f- *‘t-\!ﬁ‘l«‘ ,.“1" ﬂf SN
iAo\ y "‘ﬁ,’»# .y_;g; X a..:i‘ ) f?)l
b ill}q [.

'.A

|

Overplanting was usually done with bulbs like onions,
' garlic or tulips. We would plant the bullbs in the tunnel
3-4 weeks after the recommended field date. Then
we would would plant a quick greens crop over them
such as arugula, mesclun, or microgreens. They
would be harvested just before the bulbs started
popping up in late February. This was normally done
on the edge of the greenhouse and, because of the
edge effect, results in an extended harvest.



. SUCCESSFUL FARMERS
DON’T PLANT THE ENJ 1_,
,\TUNN'EL AT ONCE. , R
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For a winter long harvest, it's
important to plant multiple
times in the greenhouse. For our
lettuce and mesclun, we
would plant up to 4 or 5 separate
plantings, usually 5 to 7 days apart. A
common problem is to plant too early
and then have gorgeous greens in the
tunnel when you still have good
production in the field.



Finding the magic planting date is never easy, and it took us
years before we felt we'd even gotten close to understanding
the timing. Especially with extreme weather patterns, it's hard
even after our 12 years of winter growing to get it right. Here's the
super secret formula: for growers zone 5 and colder, most direct
seeded greens (spinach, lettuce, mesclun) are seeded 3-5
weeks dafter your first fall frost date. Most transplanted crops
(lettuce, kale, chard, etc) are seeded in the greenhouse 0-2
weeks before the last frost date and transplanted approximately
4-6 weeks later.
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Transplanting allows.your crops to get d head start on weeds. :
_ ﬁ? . Transplants Conoﬁy out several weeks earlier, shading the - |
: _.,.-_weeds growths: Also; because your & cansplonts are weeks ahead
. of direct seedlng you can stale bed your ground while still

A b s keepmgthe same holrvest dates.
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Another advantage is allowing your summer crops to produce
for several weeks longer in the fall. There's nothing like having a
great tomato or pepper crop that you have to rip out earlier
than you would like to make space for your fall crops. We would
let our tomatoes go until October 10 or so, rip them out, and the
next day have 4 week old transplants filling the house ready to
grow. Planting much later than this would result in too small of
plants going into the winter.
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The crew at Kilpatrick Family
j Farm transplant kale and chard
through biodegradable muich.

Transplants make it easier to

plant into plastic as well. Using

plastic has many advantages,

including weed control, soil
warmth, and crop cleanliness.
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Compared to when you direct seed and get a range of plant
vigor, transplanting allows you to pick the strongest crops
for planting. Many of our transplants for the tunnels are
planted multiple seeds per cell, including salad mix, spinach,
Asian greens and others.

One word of caution on transplants: if transplants get too
mature, the woody base cells can become quite susceptible
to cold, destroying the plant.
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Unfortunately, chickweed has always been our
best winter crop. To prep for winter production,
many farmers rip out their summer crops,
rototill, plant their greenhouse, and then water,
which germinates all the winter annual weeds,
including chickweed. Fortunately, there are

many easy ways to reduce winter weeds.
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STALE SEEDBED YOUR GREENHOUSE.
We prepare the soil, water, and then close
the house up and wait a week. This

warms the soil and germinates the weedsgr
(including those pesky tomato seedlings |
from summer drops). We will then rework
just the top inch of soil to kill that first big = |
flush of weeds before we plant. Another i, % B
option, which is shown in this picture, is to &3 .
plant and then flame weed the beds just F”f’q-;
before the crop emerges, being careful .
not to toast your greenhouse plastic. e
Realize that any one weed control method®
is not 100% effective; a combination of
different techniques is your best defense. '
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PRO TIP: USE A WATERWHEEL SETUP TO |
POKE THE NECESSARY HOLES IN THE
PLASTIC
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Plcmt your crops into
mulches. For many crops,
you can lay down plastic

biodegradable mulches
and transplant into them.
Kale, chard, Asian greens,
— even spinach and lettuces,
grow quite well in this
system. We usually lay the
,..'-*f plastic by hand so that we
G f can lay the beds extremely
| 3 close and use the area

b T
/ . most effectively. In the
> 'f' “paths, we will lay weed-free
‘- .+ straw mulch to keep weeds

down and keep us clean.
We will then transplant 4-7
rows per bed.
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It is important to weed at the right time. Weeds dare most
vulnerable in the white thread stage, when you can't see them.
If you run your fingers through the soil a few days after you
plant, you can see the white threads of un-emerged weeds.
After we plant, we mark the calendar for 5-7 days later. The
crop is usually just up at this point or we can tell where it is
planted by the seeder markings. This is when we go out with
our custom wire weeders, which cut the weeds off but don't
. disturb the small plants.
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A single chickweed plant can produce over
30,000 seeds. It's true that one year's weed seeds
creates seven years of weeding. A technique
followed by many growers is to make sure that
no weeds ever go to seed. This means being
careful all winter to go through the houses and
weed, bucketing out all the weeds and dumping
them far from any fields. (Never try to compost
weeds - the risk is too high.)
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SUCCESSFUL GROWERS
ACCLIMATE GREENS TO COLD

The biggest mistake that | see happen to winter growers is not
properly acclimating (or hardening off) greens to cold. The
combination of rich, fertile soil and warm, still greenhouses causes d
fast, lush growth. When exposed to deep cold, this causes major cell
damage and the crops breakdown and die. This can be more of a
problem the older the plants get, and particularly prevalent in
transplanted lettuce. It seems that the core cells are not as hardy as
the leaf cells and the plants end up “dropping.” This can be a
cumulation of several mistakes:

- Planting too early causes the crop to be too big and not stand
cold as well. To fix this, open up the houses, allowing for good air
flow, to cool the plants down, slowing the growth rate and
toughening up the plants.

- Planting too late causes the crops to go into the winter too small.
In response, the grower lbegins to worry and buttons up the house,
trapping in the heat, trying to get maximum growth in the tunnel.
However, when cold temperatures come, the weak, lush growth
causes the greens to collapse.

- Even if you plant at the right time, you can still cause problems by
not keeping the vents open. The goal is to gradually cool down the
crop, keeping good airflow at all times. As the fall progresses, we will
lower the temperature where the vents close by a few degrees each
day. This means that eventually we're allowing it to frost purposely
inside the tunnel, toughening up the greens for the really cold,
January nights. If the weather shows a sudden temperature drop,
we will even heat to mitigate the cold, so as to not shock the plants.
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o, T MANAGING THOSE
A TEMPERATURES TWO
DIFFERENT SCENARIOS

S

Not-managing temperatures, or managing
) “\teo warm; causes rapid growth and will
burn and damage greens with large
temperature fluctuations between October
< ' and January.
|

Or, we bring the
house temperatures down slowly through
venting, or when it's.super coldwe may
even heat the house, allowing for greater
protection and, ultimately, profit as.no
surprises means healthy, stable growth
through the same time perfod.
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For maximum growth and to promote
good airflow, the covers should be
removed any day the tunnel reaches
above freezing. Never pile the covers
against the edge of the tunnel! They




- B'eS|des your customers demcmdlng more greens voles can
i be one of the worst winter pests in vegetable farming. They
love to burrow through your greens, create homes out of
shredding your rowcover, and will eat through the greenhouse
plastic and hide under the snow outside your houses where
you can't get to them.

There are several ways to reduce the damage. Keep areas
around and inside tunnels cleaned up and mowed, especially
in the fall. Your goal is to make your tunnels an unfriendly
place for them to hang out, and expose them to natural
predators, and hopefully, your farm dog or cat. Create a
scorched earth policy around your tunnels.




Voles can easily be caught by snap traps. Paul Horton, of Foggy
Meadows Farm, takes two traps, fixes them to a piece of wood
around 2 ft long and slides that into a 30" long 4" inch diameter
piece of PVC pipe. The pipe is placed along the edges of the
greenhouse where voles love to run, and the dark pipe makes
them think they have a safe home. Check them daily for best
results.

BAIT CHUNX’
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RATS & MICE

Use bait boxes and

Agrid3, an OMRI approved
vole bait. We made boxes
6" X 6° x 4” and drilled two
o 1" holes in the sides for the
- voles to enter. We would
sprinkle the bait inside
and set the boxes where

- the voles would frequent.
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can be a very challenging winter pest.
For one, they can transfer from the preceding crop and not
be noticed until too late. If you don't over-fertilize in the fall
and keep the houses open and cool, this decreases your
chances of a heavy infestation at that point.

Aphids become a big problem when the soil temperature
starts to heat up again in late February. This increases the
microbial activity in the soil and releases more nitrogen,
causing the plants to start growing quickly and the cells to
be large and juicy (an aphid’s heaven). Your best defense
is understanding when they will start appearing and
scouting frequently. Half the battle is catching them before
the population explosion and destruction of crop. We
would check the underside of leaves and up in the crowns
of the plants as well as our wash water in the packing
shed. As soon as we saw any, we would start combating
them. We managed them with a couple different
strategies.



A leading strategy is to purchase in ladybugs
and other beneficials and release them into
the houses. It's important to let them go late
in the day and then immediately row cover
for 2 or so days so they realize that your
tunnel is home. Ladybugs are great aphid
destroyers, but the real killers are their larvae,
which many people mistake for a pest.

Some also have luck with watering more
heavily once a week starting in March. This
flushes the nitrogen down in the soil and
slows the plants down making them not as
attractive to the aphids.
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SUCCESSFUL GROWERS
PREVENT DISEASE
PROBLEMS AND NITROGEN
DEFICIENCIES BY MANAGING
MOISTURE LEVELS

One of the major reasons for winter diseases
Is too much moisture in the canopy. Moisture
also causes nitrogen leaching, which in turn
causes Yyellowing and dieback of leaves,
another great start for disease. If you do
need to water, watch the weather for a
sunny day, and start the watering as soon *
as the tunnel thaws out in the AM (try to

start by 10 AM). When the watering is |
finished, open the house up as much as ™
possible while running any fans as well. The
goal is to dry out the crop canopy and soill
surface before you have to cover again. For
established crops, you can also use drip
tape on the beds. Run a line every 12" across K
the bed to get even coverage.



The easiest way to reduce moisture

is to vent. On our unheated

production houses, we would

always keep a small peak vent open

yedr round, even in the coldest

(-20 F) times of year. At above 20

degrees, our larger peak vents
‘would open. Above 40 degrees,

especially in the fall, we would open .

our roll-up sides if the moisture

levels were too high. A simple test to

"~ show if your moisture level is too

high is to see if water is beading on

the inside layer of plastic in the

greenhouse.




Pro tip:
remove the anti-drip
¥ fitting from the irrigation
1 nozzle to prevent
#=  breakage from freezing

= 5 weather

. Althoughif can increase disease

- .7 pressure and requires closer
management; overhead watering

. systems. take the headache out of . "

R | tripping over plpes on the soil
Y surface, laying down risers so row.

cover can be spread, and breaklng
& - expenswe |rr|got|on fittings. .
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Uneven watering can also be d problem. This can be "=
caused by sprinkler heads not being placed close "
enough and dry spots developing. The spinach &
experienced this and it created gaps in the canopy

which became susceptible to chickweed.




Another way disease gets started
is having a tight crop canopy
which stifles air flow. We prefer to
use HAF (horizontal air flow fans)
and plan on harvesting crops
smaller. Also, create raised beds,
which allows air drainage

between the beds.
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We usually start more transplants, and start re-seeding
the greenhouse again, after the winter solstice. Why
then? If plants go through decreasing and then
increasing light, they bolt much faster, sometimes within

weeks of transplanting out.
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Once the light and temperature start to
increase at the end of February, the growth
g speeds up exponentially. We would start pulling
5 beds out of winter greens production in early
& | March, replacing them with early head lettuce,
carrots, and beets. In our heated tunnels, we .
would start planting early cukes, beans, flowersi‘}
and tomatoes. ‘
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Growmg Farmers is led by Michael KI|pCItI‘ICk a
farmer, educator, and inventor who lives in Ohio.
He is the host of the top rated Thriving Farmer
Podcast and Thriving Farmer Summit series
which has been viewed by over 50,000 farmers.
He has managed large farms and businesses,
consulted for industry experts around the world,
dnd spoken at dozens of conferences. Michael
believes that anyone can farm by following the
simple business and management skills that he

‘teaches in the Small Farm University, our

community for thriving farmers. '..
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CONNECT WITH US



http://www.growingfarmers.com/
http://www.thrivingfarmerpodcast.com/
https://www.facebook.com/groups/yourfarmbusiness
http://www.instagram.com/growingfarmers
https://www.youtube.com/channel/UCk6g2uuITj9pu0JAfsqvG0w

