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The overall goal oDiverIMPACTS - Diversification through Rotation, Intercropping,
Multiple Cropping, Promoted with Actors and value-Chains towards Sustainability- is

to achieve the full potential of diversification of cropping systems for improved productivity,
delivery of ecosystem services and resowffieient and sustainable value chains.
DiverIMPACTS has 34 partners in 11 countriégtps://www.diverimpacts.ngt

Context:

In one case study of DiverlMPACTS in the United Kingdorftase 15:
https://www.diverimpacts.net/castéudies/casstudy15-uk.html ), farmers and a smadicale
processor were facirgjfficulties in dehulling buckwheat. Dehulling allows a wider range of
products to be processed from buckwheat (dehulled grains can also be eaten as such) at a higher
price that flour but is quitehallenging to carry out @&maltscale, with low efficiency.

The Université Catholique de Louvain, partner of DiverIMPACTS, organised a farm visit with
British partners on 2 farms in Western France where farmers have developed experience and
adapted process to dehull buckwheat at srsdlale.

The 2 visited farms were located in the Vendée and Loire Atlantique area in Western France.

We thank those 2 farmersZKR SUHIHUUHG WR VWD\ DQRQ\PRXV DQG ZL
) D U P H fdr 8haring theiknowledge and approvindné final content of this report before
dissemination.


https://creativecommons.org/
https://www.diverimpacts.net/
https://www.diverimpacts.net/case-studies/case-study-15-uk.html

Summarisedinformation from the farm A

Farm Ais an organic dairy farm which developed a complementary activity-tdromgrain
processing.

Croppingand postharvestpractices

On his farmFarmer A(the farmer)ften sows millet and buckwheat together. The two crops
are separated with thecal FRRSHUDWLYHYfV RSWLFDO VFUHHQHU

Yields for buckwheat: 1.2 T/ha
Yields for millet: 1.52 T/ha
Yields for milletbuckwheaintercrop: 1.51.8 T/ha

In case of intercropping, they sow 60 kg of buckwheat and 40kg of millet per ha (even if there
is less weight of millet there are more seeds). For single cropping, they sowtheashme

density of buckwheaB0-80kg. They sow th same density in intercropping because they use
farm seeds (not expansive) and they are sure that seeds will develop. They choose to practice
intercropping to simplify cropping practices (they sow both and harvest at the same day the 2
crops and the comation of the 2 crops limit weed pressure). The disadvantage is that the
yield of buckwheat is not as high as it could be because when the intercrop is harvested based
on earlier millet maturity.

UK farmers commented that on single cropping of buckwiwedtdur, they were able to reach
2.2 T/ha because flour varieties have higher production potential. In Eastern Europe, they get
1T/ha, depending of course on soil and climate conditions.

In Eastern Europe, they harvest buckwheat after the frost because it stops the continuous
flowering process. In the Vendée area, frost is coming too late to wait for it. Some farmers cut
their buckwheat one week before harvestiRgrmer Atried it and mad swaths before
harvesting. However, he does not do it anymore and lets now buckwheat dry directly on the
ground because swaths did not prowaeoptimal drying of the plant. To be sold, buckwheat
needs to have a humidity content of 14.5%. However, foordieation,Farmer Athinks that

12% is better, so the drying will be more intense before decortication than for other uses.

Varieties

In France, buckwheat varieties most commonly found (95% of productioHpgape andPetit

Gris, which both are adapted make flour. For dehulling RWKHU 3GUWHIKEKK@®QJJIJYDULH\
have to be used likBilly, which is quite dificult to find in France. On thigarm, they usé¢heir

own farm seeds which comes from Byacinskavariety.

Postharvest management and-tarm processing

The drying is operated by the local machinery cooperative (with gas and temperatures above
40°C). Dehulling, bagging (mainly in 25 kg bags and sometimes in 1 or 2 kg bags) and milling
are made on the farnfrarmer Atold us that in China, aachine exists which combines
dehuller, screener and automatic return etiehulled seeds to the dehullEarmer Athought

about buying this machine but he was afraid to buy a machine so far away and not sure of the
quality. So he developed his own-famm system combining different machines.



They own aHegerdehuling maching(from the 0 R X O L Q V c@fpdu®yWihich isusedboth

for buckwheat, millet and sunflower. The dehullintachine works as a centrifuge. The
projection of seeds on the centrifuge wall break thEmere exists a dehulling machisgecific

for spelt but itdestroys buckwheat. Thaehullerthey have is relevant for many crop¥he
output of the centrifuge is mix of hulls, unrdehulled seeds, dehulled seeds and broken seeds.
Hulls are taken out through ventilation and the mix is screened on fardelitled seeds are
sent back to the centrifuge apbcessed agasnd again (b times).

For buckwheat, brokeresds are used to make flour. For millet, broken seeds are used as a
VSHFLILF SURGXFW WR PDNH D PLOOHW SRUULGJH HDWHQ D
Y H Q G p\HIet 'used to be very comman the area Here rice.

At the end of the mrcess, some udehulled seeds remain with the dehulled seeds (the ones
which are the same size). The final mix needs to be optically screened at the local machinery
cooperative.This transportation to the cooperative is not so expansive because of small
volumes. Costs are higher for drying (also made at the cooperative) because volumes are higher
andcostsper T of product.

Out of 1 kg of buckwheathe procesproduces300g of marketable dehulled seeds and 400g

of marketabldlour made with broken seedsd seeds that were not dehull&tie dehulling
machine can process around 1T per hour. After the first dehulling, 500kg need to be dehulled
again. In total, he would realise4steps of dehulling. Aetter dehulling yield of 3@5% can

be reached butequires a higher number of dehulling steps, whighlicatesmore timg(main

limiting factor)and raises cost8hen they make only flour witbhuckwheat, the yield is about
60-65%. A critical success factor in dehulling buckwheat is finding the righedpd the
machine. For buckwheat, it should not be too high (but he was not able to tell us the right speed
because the machine had a just a speed scale from 1 to 100 and do not indicate absolute speed
values). Maybe it is also part of his kndww that hevants to keep. To move buckwheat seeds,
screwsystems should not be used because they gestreeeds. That is why they use
elevator.

They store the harvest (once dried at the cooperative) on the farm. They have no issue in storing
buckwheat but have sometimes problems with moths for millet and spelt. The seeds are
processed within one year after harvest. For flour, they mill the sdetsttve demand comes.

For dehulled grains, they dehull twice or 3 times a year. They put small flour bags in the freezer
before selling and recommend to keep flour in the fridge once open. The shelf life for dehulled
seeds is 1 year and 6 months for flour.

They have heard of a storage system allowing to keep seeds in big bags without oxygen. Each
time you need, you can extract seeds and recreate an oxygen free environment afterward with
a system of aspiratior-armer Asaid that he was thinking of this apt which would
economically acceptable (investment) at his small scale.

JRU PLOOLQJ KH XVHV D PDFKLQH IURP 0RXOWVWeB T$SOPD"
equipment, they could process much more quantities (at least 4 times more) but iegouél r
to invest in storage facilities.

7KH IORXU WKH\ JHW RXW RI EURNHQ GHKXOOHG VHHGV I
requirements, they integrate a small share of hulls in the fAsun every milling process, one



should be careful about thaise in temperatures. However, buckwheat seems less sensitive to
this issue than cereals (sandy texture).

A discussion was led on the potential use of hulls,te.nake pillovs. They tried it on 2@5
pillows becauséarmer ATV J urDtQeGhad the skd for it but the hulls are mainly used for
the animals (bedding)in South America they brew gluten free buckwheat beer as in Brittany.

Investment

To buy the dehullingnachine, the miller, the mechanical screener and the elevator to move the
seeds, they invested 40 Y 7KH\ ZH U HatV4R% $YRCAW BLGsidies for darm
SURFHVVLQJ 7KH\ JRW D VHFRQG KDQG 3VSHOW EUXVK”™ WK

Selling prices

They sell dehulled buckwheat in 25 kg bags to organic supermarkets and also in 1 or 2 kg
bags.Prices when sold to the organltop % LRFRRS Y% NJ IRU GHKXOOHG E
Yo NJ IRU IORXU 3ULFHV VROG hopR FRQYEXPW UYHDW W KHDRGJI D

Market

In organic shops (like Biocoops$ittps://www.biocoop.fr/), most buckwheat comes from
Eastern Europe and millet from the USAL the momentFarmer Agrows only 68 ha of
buckwheat and sells mainly to organic shops in 25 kg bags. He does not want to deal directly
with consumers (as a livestock farmer, he is already quite deyis the only one to dehu
buckwhead in Vendée arlde farm isquite famais for it now (more than 15 newspapers have

been written about their experience). The demand for local buckwheat is much higher than the
current production. In the organic Biocoop shops, they sell botkEt@spean buckwheat and
FarmerAfV ORFDO .BNKNéENNAMed AW SURGXFWY DUH RQ WKH VKHOI
quite quickly. Local buckwheat seems to have a far better flavour.

Eastern buckwheat is 35% cheaper tRarmer A$ one but the organic shops htianyway

because the demand for local produist strong. Step by step, the shop raised the poices

Eastern product® make thensimilar toFarmer AV ,Q D zZD\ L Rarm& AddtithéeHU R U
shop is making much more money on the Eastern pro(iectsot so fair to consumergit the
momentFarmer AfV VHOOLQJ SULFHV DUH RahdWwakeRRtie-ptdfihutR G X FW
theyshould notbe lower. He calculated that he is making the same profittiuthe products

as withselling milk Farmer Asaid thaif he had a more business oriented mentatigéyvould

have the means to find other channels to sell at a higher Hege not interested so much in

this option.

According to him, dehulled buckwheat is still a niche in the organic niche. Howevemke th
thatthe growth of the organic, glutdree demands also make people think about new food
plants and that this will benefit to buckwhe@anversely to the UK, Canada or the USA, low
carbohydrate diet does not seem to be a major concern in France.

Cookingof dehulled buckwheat

Boil 1.5 L of water. Add 1kg of buckwheat and leave it covered during 20 min at low fire. Do
not str if you do not want to get jam


https://www.biocoop.fr/

The Heger ORXOLQV @Gfidlinddentrifuge



The elevator (in the middle), thenechanical screener (top left) and the mill (top right)



iy

A 1kg bag of organic dehulled buckwheat



Summarised information from farm B

Global context andeerview of farming practices

The fam is a family farm, certified organic since 21 yedrise Loire Atlantique area where
the farm is located is the secoddpartemenin France with the highest share of organic
acreages, due to the urban demand of Nantes.

Farmer BTV S D U H Q W divevsify Dhgi\pko@uctidriRwith shee@he sheep crisis struck
Farmer BTV S Dhadly@nll ey had still many loans to pay, so they decided to diversify with
other activities (e.g. chickens) and to create more added value on the farm with short supply
chains. They still raise 6000 chickens a year, which are killeefasm for meat. All farm
productions are sold inslort supply chaitogic. They produce hemp, rapeseed, sunflower oils
and dehulled seeds of buckwheat and sunflowkey are also starting tnake bread. The farm

is 80 ha and provides work for 6 people (5 associates and 1 employee). Mdsarpest
operations are made darm: drying, cleaning and processingid@wheat is grown o0 ha.

Tillage is not systematic and often superficial ¢b@ deep). The rotation involves a succession

of winter and spring crops. For wheat and cereals, they use landraces. Grain mixes are harvested
to feed the chickengertility renewal is ensured by chicken manure, green manures and legume
crops (no commerdidertilisersbought).

They harvest hemp with a comiei but it takes time and requsreo be gentle and wait if the
tractor gets too hot with the fiber thatcisoppedon the fied (for 4-5 ha it is ok). A good yield

would be 0.8 T/ha. Most of the timéely get 0.80.6 T. To use hemp fibre for building they
would need to use a specific machine from the cooperative to extract the outer fibre of the plant.

Farming practices andarietiesfor buckwheat

The buckwheat varieties adapted to make dehgjtaohs have lower yields than the ones for
flour. For dehullingKora andSpacinskaan be usedn general, varieties adapted to dehulling
are donot make good flourOn the farm, theyseSpacinskéased farm seeder dehulling
They grow alsdPetit Gris to mill only as flour or to mix witfSpacinskao get tastier flours.
Last year, they tried to sow together a mixSpfacinskaand Petit Gris This allowedgood
adaptation to different soil and climatic contexXisey reach yields from tb 2 T/ha.

The sowing date depends of course of the climate but it is really better to sow as early as possible
(April) and to harvest in late September or October of late varieties (seeds for flour are harvested
earlier).

Postharvest managemenft buckwheat

For cleaning, they use a rotavlarot cleaner, thathey are very happy witihey also clean
crops of neighbours. 100 T of seeds are driedaom each year, especially spring crops
(buckwheat, corn and sunflower).They have-beift a flat dryer workingvith a fan producing
air and with a heater which blows on Tthey have two distinct buildings for pesarvest
operations: one for operations producing dust and one for other operations (processing).

For processing buckwheat, thelean anddry it befoe dehulling. For dehulling buckwheat,
14% of humidity content is fine. Thegied with lower rates (B%) and it was too low. Seeds
were too dry and broke. As drarmer ATV IDUP WKH G KwhEaDi® arQtéralve E X F



process combining (1) a gravitybla to calibrate seedthe smallest seeds with low dehulling
yields are directly milled into flour)2) the dehulling with thélegercentrifuge, (3) first step

of mechanical screening of dehulled seeds, broken skeeliisand undehulled seeds with air

(old Tarare machine for winnowing (4) second step of mechanicateening with a moving

grid (5) automatizedsendingback of undehulled seeds to step. @&t the end of the process,
they use an optical screen8times to get a very good result (seetpie at the end synthesising

the process)The optical screener and the gravity table are owned by the local cooperative but
located on the farm.

Farmer Bdeveloped a real knoWwowto parameter all the different steps and connect them. For
example, findng the right speed of the winnowing machine is critical.

To move seeds between step (3) éd)dthey use an inclined scre@n the first farmFarmer

A suggested not to dBarmer Bsaid that if you are careful and slow, it is ok even if an elevator
is probably betteiThe use of the grayittable allows to reduce costs becaiseakes possible

to keep only the bigger seeds that have a higher dehulling yield. At the end, it alsasdsc
the cost of using the optical screener. The optical screener is based on cameras and ejectors
using compressed aiDptical screening operatesaaspeed of 30@00 kg / h (it is the slowest
step of the process). Thankshis systemhe can get gield of 33%for dehulling buckwheat
with only 3uses of optical screener at the eNbre iterations would result in more broken
grains.With broken dehulled @ins, the resulting flour is very whjterhich is fine if it has to

be used in processéabd & a gluten free alternativEor people looking after buckwheat flour
as such, theyncorporate some hulls to give taidarker flour (aarmer A.

Parenthesis onngssing oll

They havegot an oil press on the farm. Out of the pressing, they get aaie il that they
filter and leave decant for 3 week¥hey produce 8000 L of rapeseed oil per year, which is
easily sold in local organic shops. The only oils that act-502 F K H D S H fogom Ifaly Butl
people are happy to pay a bit more if the oitllechas a nice picture and stamp proving that it
is local.

Investment

They bought the second hand rotitgrot cleaner 7 YT o buythe dehulling machinghey
LQYHVWHG Y, VA2rmEr Ay NKge@nadel df DR/X O L Q V). Gregaie the
optical screener 80  ¥b years ago (including air compressors that go with it; they invested
in compressa@with antibacterial filters because they are processing human food). For setting
up the whole devise, 10 ¥4 PRUH ZHUH \aEcHopanativé KatleQatinvestment and
Farmer Bis hired as a subcontractor (he has got the kihow) by other cooperative members

to optically screen their products.

7KH\ DOVR DFW DV VXEFRQWUDFWRUV IRU GHKXT@&eLQJ WK
have created an independent society separated from the farm for such subcontracting activities.
They just make bagging for the farpmoducts (time consuming}-or the neighbours they

deliver big bags.

The oil press costed 5000 Y4
Pricesand evol@ion of markets

Farmer Bsells 10 kg or 25 kbags of flourand seeds to bakers, organic shops or G&fsells
GHKXOOHG EXFNZKHDW DW Yo N JFanriRr Rad JHe @&t FarmMK RSV H[D
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Farmer A he agreed that this price is really the lowest possible and should be increased to be
more profitable.

Farmer Bthinks that the market is growing but is afraid by big industrial players who are more
and more willing toenter such market$So there is aneed to reflect on the right scale of
processing operations and to whom is getting the added value. They knblw AP HU TV
associationcalled *UHQLHU % LR GEBAJRBRL/IWTVX Hroduiredio.fr/articles
pratigues/legyreniershio-darmoriquedesproducteursie-cerealeshio-sereapproprient
leursfilieres-danslouest]), which involve 40 farmers and deals with local businesses for

collecting, processing and retailing of naked oats, spelt, buckwheat, wheat, and starting with
hemp. Their products are processedigyécq a Breton food compargreated by a farmer and
specialised irorganic breakfast products which supplies a wide network of organic shops all
over FranceGBA and Céréco have developed a multiple year contracting system. There is a
range of possible prices which are dependent on the quantities produced. On badty&aws w
guantities, the prices are high and on good years with higher quantities, prices are lower but
with a guaranteed minimal. This systems aims to support a stable and satisfying income for
farmers between yearBhis associatiowas created by farmeamdwant to keep the right scale

to keepUHV SHFWintdbestPHU V

Dried buckwheat before dehulling
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The cleaning and drying building

The Heger ORX OLQV @Gfidlod’dentrifugeand the winnowing machine below
(Tarare) used for the first windcreening
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The winnowing machine below (Tarare) used for the first wind screening

The mechanical screening using moving grids for the second screening after dehulling



13

Sorting the dehulled seeds, undehullededs, broken seeds and hulls in the iterative
dehulling process

Buchwheat hulls



Mix of dehulled (bright) and undehulled seeds (dark) befomptical screening

Explanations about the optical screener
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The optical screener

The farm label fordehulled buckwheat seeds
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Summary of the different steps of dehulling buckwheat fanm B

Harvested seeds

(1)Cleaning
Rotary « Marot » screener

(3)SecondCleaning

Gravity table
(4)Calibrating

Big seeds Small seeds

!

Heger dehulling machine

« Tarare » for winnowing Milling

Moving grid screener

Un-dehulled
seeds

Optical screener(3 times)

Dehulled Un-dehulled
seeds seeds



