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Dilmun Market Garden Managers

Alexandra Griffen
Agricul ture Educati on,

Alex is from a small town in upstate NY, just outsi
of Saratoga Springs. Although she grew up on a ¢
farm and was surrounded by agriculture as a chilc
she was never very interested imiagiture until she
came to Cornell. Starting out as Bnvironmental
Undecidednajor in CALS, Alex has gained an
increased interest and appreciation for sustainabl
agriculture throughout her time at the university.
With this growing interest, she seized the opportu
to work as a manager of Dilmun Hill, excited to le:
more abotithe management and production of
sustainable vegetable farming through haowls
experience! She is very grateful for her time with
Dilmun, ard has learned A LOT! Besides farming,
Alex also loves to sing, run, and go on adventures

Asia Peureux
Internaional Agriculture and
Rur al Development 0614.

Asia grew up in the southern Alps of France,
surrounded by agriculture, and yet knowing so littl
about it! After a few years of wondering what she
was going to do with her life, Was in the middle of
the African bush that she suddenly discovered a
passion for sustainable agriculture and decided th
an ag education with a possibility of harus
experience on campus was meant for her. She
transferred to Cornell and almost immediately got
involved with the vark parties at Dilmun, waiting fo
her time to finally become a Dilmun manager! She
also loves to travel, go into the wild, cook and bak
and takes her commitment to her Ultimate Frisbee
team very seriously!




Early season work

The work ofthe managers starts in the spring when we begin to think aloatdps we would

like to grow. Thisyear, or dered seeds online from Johnnyo
Mowing Organic Seeds, but also selected from whateasteft over from the previougear.

When the seeds arrived in April, Wweganto plant them in trays at the Gutterman Greenhouse as

often as we could. In May, the Tortilla Flat was transformed into a systpermanent raised

beds, and bthe end of the month we started to plant itst fransplants.

The heaviest part of the work in the early season was bed preparation. In order to make sure that
the newly constructed permanent raised beds contained enough nutrients to support plant growth,
we covered a majority of the beds in contdwefore transplanting any seedlings. We also placed

a layer of straw mulch on some beds in order to suppress weed growth.

After choosing what seeds we wanted to plant for the year, we also had to review and solidify

our crop rotation plan. Since the baashe Tortilla Flat were completely redesigned this year

and oriented differently than beds in the past, our crop rotation had to be slightly redesigned as
well. We followed the previous crop rotation as closely as possible, trying not to put plant

speces or families in the same space they had been the year before. Ultimately, we came up with
a newly modified system (described later with the Tortilla Flat) that is easy to understand and
follows the new ndill design.

First transplanting in the Tord Flat, May 2013



Dilmun land layout

The work of the market garden managers is divided into 3 main sections: the Tortilla Flat on top
of the hill, the Pioneer Beds behind the barn, andt#s Management Practice (BM®xt to

the Growing Mosaic Garde(GMG) in the contaminated land. Each section has its own strengths
and weaknesses and is managed differently according to its properties.

Delmun’Hill
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Land layout

BMP beds

The land past the fence at the top of the hill used to be owned by the Cornell Orchifuels. In
past it was a common practid¢e sprayorchardswith lead arsenienaterialsas a pesticide.
Because of thisld practice these heavy metals have accumulated in thegerltimeand made

it virtually unusable for consumption agriculture. However, a couple of years ggmymof
students conducted research on this contaminated larsbtigtit to find ways to keep the land
productive while generating safe produce. They foundealpdtysical barrier between the
contaminatedoilsalong with 2 feet ohddedcompost is sufficient to prevent the lead and
arsenic from infiltrating the crop$hey also found that those plants whose fruits were either
farther from the ground (tomatoes)raore protected (broccoli) were safer to grow in the
contaminated soillThe reason fothese guidelines that they found that fruits do not really get
contaminated by uptake of the metals through
contamirated soil directly on the fruit itself. Therefore, the higher or more protected the fruit of
the plant isand the more it is separated from the native gwlJess likely it is to be
contaminatedThus was born the BMRAfter weeding the raised beds thweere already present
from the previous years, we sheet mulched with cardboard and then added 2 feet of Cornell
Compost on top of it. This year, we prepared two beds in which we planted broccoli and
tomatoes. As soon as they were into the ground, thegybroccoli transplants were covered

with remay to prevent flea beetle damage. As a result of botbateful managemeiind their
isolation from the other brassicas in the Tortilla Flat, this broccoli grew well and produced nice
consistent heads that veea great success at market. We planted the tomato plants atkitl|



the season. The plargsew nicely, butve did not trellis these tomatoes (as an experiment and
because bringing ughe cages was a real pain!) ahd fruit barely came out. Thigas possibly
because the branches were too close to the ground and the fruits rotted before reaching maturity.

Sheet mulch and compost for the BMP beds

Pioneer Beds

The pioneer beds are only a few years old and bring mixed results. Althoudtatiees great
potential for early season planting, the deer have no mercy and will not give young plants a
chance to grow if they are not adequately protected. We first planted beets, radishes, parsnips,
carrots, and beans in the pioneer beds. We addeckdakier of compost to the beds before

seeding, and attempted to shield the seeds with netting directly after they were planted. We used
wire hoops to hold up a double layer of plastic netting over the plants and prevent predation, but
deer, groundhogsnd other pets still found a way in. After a month or two of frustration, we

finally decided to stop struggling with the pioneer beds and focus our energy on the other areas
of the farm that were succeeding in order to get the best results. At the eede@dsion, we took
down the wooden sides of the bedth the help of the Horticulture 101 clasgaiting to decide

what to do next with this space. A project is now in place to install deer fencing around the lower
part of the farm and behind the barn whtre pioneer beds previously were, hopefully

restricting deer predation and creating a more successful area.
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Hoop House

A hoop house, or high tunnelas installed relatively close to the pioneer beds behind Blair Barn

in 2012. This hoop house proved to be very useful this season,lawédlis to get a head start

on our spinach and basil when the weather was still a bit cold. The spinach grew very well, and
the basil lasted the entire summer! Later in the summer, we tried to plant sweet potatoes in the
section where the spinach had oraly been. Unfortunately, we did not double check that the
doors to the house were locked before leaving, and the sweet potatoes fell victim to the deer. On
the bright side, they did leave the basil!

Tortilla Flat

The Tortilla Flat, located ontop di¢ hill,bi s mar ket garden manager soé n
garden is where the majority of plants that are brought to market are grown, and is also the

bi ggest area under t hesuallydolicavgaeyear ropdatatioa plan. Thi s
However, asnentioned above, this year was a little different since the beds were redesigned for

the new ndill project. As a result, we modified the plan to fit the nelw@ck garden design,

making sure not to grow crops in the same areas as the previous ye#n so@d diseases and

pests For moreinformationsee2013No Till SystemsT SFReportunder Projectsn our website



2013 Crop Plan
Block 1 Block 2 Block 3
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As part of the new crop rotation plan, we decided to leave one section of the Tortilla Flat in
cover crop for the entire season in order to build soil structuradshautrients in that section.
Respecting this decision, Block 1 was planted only with a combination of buckwheat, Sorghum
Sudan grassand tillage radishes throughout the season. We had originally planned to
exclusively use Sorghu®udan grasdut our seedbk a while to get in. As a result, we

decided to plant buckwheat while waiting for the Sorghum seed so that the land would not lay
fallow and be subject to weeds, diseases, and erosion. The buckwheat grquicldyyand
easilyoutcompeted the weeds. Hewver, we had to be sure to take it out before it went to seed so
that it did not spread its seeds and become impossible to control. As soon as the plant formed its
white flowers and threatened to start spreading seeds in early July, we began to pell out th
buckwheat by hand. Although it sounds (and looks) daunting, this task was not too difficult. The
buckwheat came out of the ground easily due to its shallow root system and the help of very
moist soil fromthes e a s on & s heetréed not ta da fomush heawy work in ANY part

of the market garden when the soil was too, Wetveverso as to avoid compaction. This is
especiallyymportant for the ndill system, as the soil will not be broken up each year, so any
compaction igong lasting All of the pulled buckwheat plants were left on top of the soil to
decompose and serve as nutritious residue.

After the buckwheat had run its course as a cover crop and the Sorghum Sudan seed that we had
been waiting for arrived, we began to seed the Sorghum Smdss. Unfortunately, this seed,
provided to us by ourdwisor and Cornell Organic Far@oordinator Betsy Leonard, ran out

quickly and leftonly a portion of the first block of the Tortilla Flat seeded in cover crop. In order

to remedy this situation, Batshen delivered what wiaought to be more Sorghum Sudan seeds,

but ended up being tillage radishestead We only realized that the radishes waot Sorghum

Sudan when they began to sprout and grow, and they looked distinctly different from the
already-existing Sorghum Sudagrass. Despite our initial confusion, this rug turned out to be



beneficial, as tillage radishes help to keep the soil loose and avoid compaction due to their large
roots. These tillage radishes may be a cover cropuhate managersook into in the future if
they arefaced with heavy compaction problems.

Block 2 of the Tortilla Flat was largely dominated by cucurbits, but also included plants from the
Allium, Fabaceae, and Solanaceae families; as well as beets and bartrotsre planted in late
August. Here is a comprehensive list of all crops grown in Blockrihing from the top to the
bottom of the hili

0 Alliums
3 scallions
3 onions
3 leeks
0 Cucurbits
3 cucumbers
zucchini
honey nut butternut squash
acorn squash
delicatasquash
pumpkins
cantaloupes
3 watermelon
Beets, Carrots
Fabaceae
3 snap beans (green, yellow, and purple)
3 dry beans
3 show peas
3 sugar snap peas
Solanaceae
3 potatoes
3 sweet potatoes
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Block 3 of the Tortilla Flat held all other market vegetables except those grdaha high
tunnel. These are listed belamorder from top of the hill to the bottom

0 Sunflowers

0 Lettuce/greens
3 radicchio
3 winter density
3 spinach
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Maize- both sweet corn and popcorn
Celery
Brassicas
3 brussel sprouts
3 cabbage
3 kale
3 broccoli
3 cauliflower
0 Solanaceae
3 Peppersboth sweet and hot

3 eggplants
3 tomatoes

O¢ O«

Between each blodk the Tortilla Flaf we decided to lay down sod in order to decrease erosion,
suppress weed growth, and create aesthetically pleasing yet completely durable walkways. The
sod was generously donatéal Dilmunby the Saratoga Sod Farmihich isowned by Cornell

alumni Steve and Laurie Griffen, parents of manager Alex Griffen. The sod required intensive
watering during the first few weeks, but we were lucky to have a lot of raiimith the worlkand

saved the watdor us. After a couple of weeks, the roots were well developed and we had a
beautiful green color between the blocks. The sod requires occasional mowing with a push
mower, but otherwise needs little maintenance andtisraely durable to intense foot and
wheelbarrow traffic.

Alex laying down the sod
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Irrigation

The portion of the farm that resides on the hill is irrigated by water from the Cornell Orchards.
There is a mainline pipe that starts in the southeast corner of the farm, right at the border with the
Orchards, and runs underground to the bottom of theyhthe fruit swales. The main aff

switch is at this southeast corner, but there are also several valves along the length of the
mainline that are used to water the plants. The valve near the BMP is used to fill up buckets with
which we water the plagtin the BMP. At the valve that comes out near the Tortilla Flat, an
irrigation system using a series of drip tapes is attached to the valve in order to supply water to
the entire garden without having to hand water the plants. The drip tapes are $et mgiofine

that is connected to the water valve, and each raised bed gets its own drip tape witkkitstown

to control the amount of water that flows through the line. This system saves a lot of water on the
farm because it allows water to be appliearendirectly to the roots of the crops instead of

spraying it from above and allowing it to evaporate.

The water for the lower portion of the farm is supplied by a well behind Blair Barn. This well is
powered by an electric pump, and must be turned dhpmng switches 17 and 18 in the

breaker box in the side room of the barn basement before use. The well could be used to either

fill up buckets to water the plants in the pioneer beds and hoop house, or connect a hose to run to
those locations. The watfom the well was fine until much later in the season when it suddenly
became very soapy. This was unexpected, and the cause of the sudden soapiness is still unknown.

Nutrient management

At Dilmun Hill, we do our best to incorporate natural ecologicaigyples into our management
strategies in order to create the most sustainable farm possible. Thissdffest exemplified by

our two permaculturegardensthe GMG and new permaculture gardaiVe also use ecological
principles in the management of the Tortilla Flat, BMP, and Pioneer Beds. The best example is
the newly designed market garden at the Tortilla Flat. The p@mwanentaised beds in this

area argoartof a natill project in which the soil will not be cultivated each year, but will instead
retain the nutrients and natural residues that are added to it and improve soil structure from year
to year. These beds are alsontoured to the shape of the sldpeorder to increase water
catchment and stop nutrients from escaping the soil in rufioflearn more about the #ibl

project and contoured beds, please r2@tBNo Till SystemsTSFReportunder Project®n our
website

The main way in which we add nutrients to our soil is by compost btdaglrs by the Cornell
Composting Facility. This is a more sustainable alternative to synthetic fertilizers, as it returns
the nutrients that were once taken from the ground back to the ground in one big positive
feedback loop. The compost is also a gmseairce of nitrogen for the crops, as it contains a
generous amount of decomposednureand food scraps.
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As an extra source of nitrogen for those plants that need it, we also use an organic fish emulsion
fertilizer spray made of liquefied fish bonddpod, and other organs. Wesel this specific
fertilizer over others because it follows odesireto follow organic practicesind is highly
nutritious to our plants. It is applied to plants by using a backpack sprayer, where the spray
nozzle is handheld andthe fertilizer is sprayed directly on each plant that needs it instead of
across a variety of plants for which it is unnecessary.

Partnership with the Orchards

This year, Dilmun continued its partnership with Cornell Orchards in which we helpedé#tiem

their fruit at our market, and then retained half of the profit. Each week, we would spend about 3
hours picking blueberries, and then bring them to our markéte AgQuad to sell. We would
occasionally pick tart cherries and plums for our markewell. After picking blueberries each
week, we would stop in to the Orchards barn and see if they had any other fruit they wanted us to
take to market. Throughout the summer, we also sold doughnut peaches, pears, and blackberries.
This partnership was exmely beneficial for Dilmun, as the fruit attracted many customers and
sold out every week! It is also good to pick the fruit that would otherwise be wasted, as the
Orchards do not have staff picking all of their fruit routineBur partnership with Cosil
Orchards ended this summer whéme blueberries became infestedth Spotted Wing
Drosophila, a fly that lays and hatches its eggs inside blueberry fruits. It was also toward the end
of the summer and the Orchards began to sell their own prodoctsder to continue this
mutually beneficial relationship in the future, contact Eric Shatt at Cornell Orchards. This is
strongly encouraged!

12



Peaches and blueberries from the Cornell Orchards

Selling the produce

Preparing the produce

Each week beformarket, we would need to harvest and prepare vegetables to be sold. This
process included picking the vegetables, rinsing them, and organizing them into crates. The
crates were then put on a bike cart and we would bike to market with the produce inrtiew. Ea

in the season ken there was not too much to bring to market, we would harvest our vegetables a
few hours beforand be readto ga Later into the season when the produce was plentiful and

our time was limited, we would start harvesting for marketday before in order to be sure that
everything was ready. Early harvesting required more preparation: we would crate the vegetables
as usual, but also wrap the more vulnerable leafy greens in wet paper towels and place all
produce in the refrigerator #ite farm in order to keep everything fregte would often utilize

the help of our volunteers at work parties to harvest for market.
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