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Abstract

Current practictewlpmpeadth ar mérredgkamn si ng unsus.t alihniask | e
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Sustainabl e Devel odpersiekans e o@ah sahdmg twiatth i nter vi 2ws
meetings in the UK and visits to the US and Net he
cranberr UBKBut nr edearch and development is require:t
The social, economic and environmental sustainabil

cranberries are reviewed and four models are prop:
scale farming system wwhhchomaywpbésappr opwi anputag
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oi l pH and restoring degraded ¢gr
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n the implementation of these nmnod
0
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e
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n
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mand and profitability for | arge
Government subsidies (Countrysi
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1 Aims and objectives

Thever aracihm nogb t his research was to draw on insigh
the Uuampexpl ore t hef drermigriagnibenryt hod UK. The mo i v
t hi eseamadahi vadiK Goverammnde nRRobert Caudwell 6s Lowl and
Report (Defor ass,eex02a3)t ernatives to current farmirg
a means of reducing the significant GHG emi ssions
pri orcihtay atca er i sd otrhmes aif f fca raentbte r r ya cprr cosdsu ctiviihed rght c1baet
could feasibly Wk. aTdwepstee di doeyattthfegpadi asensi ty fa mi

involving high inputs, high | evels of ;mesWwani sati
intensity form of far mi ng wwitthhhlabmwd /i hnap;avtess,talnegy s me
which involves harvesting fgroowmnu nfrarn argeetdu rce aanrbce rB it

Gain (Def.rd&dor20Qah4) pur posesy otfb ehshd sb esd rudigd e riteisfeive d
as l.InHeg@riatnyb Barrmpi(rHd, C)2 . InL etw@Brian b Barrmgi(rLdga)d 3. N >
Inp&t anbeamrwe tNil.LlCLdhe main objectives of this resear

Table 1 Summary of project objectives

Objecti|Scope

Objecti|Toharacterise gl obalysdreanrsb evrhri y}c hf ar

1. HntgehnGriatnyb Earrrmgi ng ( HI C)
2 . Lnotwe nGriatnyper ry farming (LI C)
3. INp&Ltanbelamwesting (NI C)

Objecti|Toepform an initial Life Cycle Ang
sustainability of the farming syst

Objecti|Todentify an approp/siawet hanmcegsa
to produce cranberries on degr ade:q(
the UK.

Objecti|lTosaess the barriers to adopJKi.on ¢

2l ntroducti on
There is an urgent need to restore peatlands. GCnl:
carbon( UKGEHN, nMu cdha tcef) .our | owl and peat is current
whi ch can be highly profitable. It covers | ess th
than 7% of Englandds tot al agricultural producti o
econolmyese peatlands are now degraded and signitic
contributing tlt gimabeddt waomilmgpds on peat emit a t
carbon dioxide equivallentisn fptéhreeplbkar t k& TO®R2 s 0OW || S2 |
need to be returned to opti mal conditions in term
etc.) and growth of peat forming flora. Once this
peat to build up, dguwrifnaage rnmedwncse ¢ haen lawmar age ( CEF
damaged peatlands to return them to sinks and red!

process.

N M
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Tk focusrdmort hwas i nspiorddolblytat be heededuce GHG
degraded but culoewhtainy pogodwatihee lhr peat Adams LULni
| ocait@hdr o p sEmigrleytinad. first step in finding a solutio
where it is in the UK and why it is important; be
t he outcomes of most if not all/l UN SDG6s drJN,t he
no date) apeadtoibwd iper=leo_+ alamn
in this report to sig

2. Llowl and Peat Oe,,
/;O(
Lowl and peap te £260mg /@@9@@
sea | eweélt hamd paeha tclha na ks,
wetl and compgreimsi ng | o < St s
bogs and Tthermdd sarmrd but i

much of, thileeelbioeriosfi v e
whi ch ionccture East Ang
Somerset Levels and i
Norther n,aBngloaurgch t he

£
S
=
= £
wi despread in Scotl an & §
T
and Wal es. 5 st 2
. ® inthisrange  Saturation [
Drai ill optimall bove this [
2.1.1 What is pe| 2 B oy owne W
. . . g will increase  emissions favour ©
Peat i s datulnddmrdanspt i g E emissions  of bothCO,  emissions 3
. ° of CO, and CH, of CH,
wet leamwui r o { rhéPrBt, s ntoh ad g £
provide essenti al hy(
and biogeochemé.cgi.l Kn Figure 5 GHG emissions from draine
et al .TopRddrsgphically
may be described as either | owland or wupland. Low
sea | evel. The wet conditions of a healthy peatl al
gradually allow for new mattodr ctemtacdwemultat eni 0 V &m

Gl obally, peatlands are thoewghts thhaitndliade nalol twe

of 6organic soilsd with 12 percent or moreetoraglani
2014). This automatical |l y( mincel,udreas sahl, mosswta mepl,| fpena
boghi st asndl ®t her organic soils, and all ows the 1se
regional |ldhawagewos. (i .e. natural) conditHoweverat

there eatbuglhobal | y accepdodepde adtelfanndiét.i on f or

Peat is a type of soil characteristically high in
decomposed organic matter derived mostly from pl al
conditions of waterl ogging, oXxyegnetn ddeéfB ece ieennccyy , hi
www. peat | alrhdes .aart gu)a.l definition of peat is much de
Woodborne, 2022) especially when it comes to the
inclusion in the Engtand PeHCNMHK Bedtfand Progr al

al. recommend that two criteria are used to de;
the actual definition is |ikely depending on the
Peat fuUuodms anoxi c, but vartihamlug hc Itihmrea taicec,u mud rad ii toin
decomposed plant biomass i n fewampBoyga,yi valst paat s
wor.l dihe peat forming vegetation variesl mtotnesmpmgernratb
bi omes | i ke t hkor&Kall barndtad clmwhéegrieonlsow t emper atur es
rate of decomposition, peat is formed mainly from

shrubs and snedlolwltarnede sh.u,iitrél tdleopved mostly from ra

N N
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near constant annudlothiegh gteomgp earpdtakradcsa.ine pieoh®r ried
ot her species of plant s -stantautr aatreed iadbol regiittmiadgnrsoava § na |
(e. g. New heantgesodBewrtypes of peat may still be f ¢

2.1.2 Why is peat i mportant?

Since the Lowland Peat Dask@Fd)y cttherpomdas i meem®23n (
on measures to protect the degrading carbon stor e
due to the high | evel of GHG emissions, principal/
being emitteud cferom this so

The drive to reduce GHG emissions from farming ha:
maps out its route to Net Zero by 2050. There are
initiatives which are expl ohe nmattuhrea lpiostaetnitonalo ff otrh
ecol ogically important soil s.

2.1.3 What is the problem with peat?
Globally 12% of all peatl ands have been drained a

and other greenhouse gases €e€Egyanmethaak. aBdliitsel
Scientists estimate peatl and2s bairlel ieomi attbi onnge, st ihoek i 2dgeu

which is-48r ofindl 2 human greekKbepiseggtheemasbBoonst
peatlands | ocked away is absolutely critical to a
4% contri butualn gloo b-ehhed bacnemnd ne mi ssi ons.

60% of | owl and :

UK is used for
production. Of

Grade 1 and a

Grade 2. (Evan

see also MAFF,

Farming on | ow

R5: Viable opportunities for private finance >

contributes si
UK6s emissions
appr oxilnvadw teil ¢/h
arouwmd mi I I i on
carhdmxi de equ
per yéaar enuirgea
n
f
I
e
I

R6: Technical advice on keeping peat soils wetter

|

R7: Building on bonds already formed

R&: Ensuring policy and legislation supports regulators

R9: Raising the profile of lowland peat

R10: Socio-economic assessment

R11: Understanding peat condition

eed for mor e \

| R12: More large-scale field trials and monitoring

arming practi
oss of soil a
mi ssions of G
owl and degrad

R13: Advancing new technologies

R14: Adopting our roadmap to commercially viable paludiculture

Fig6Pal udi esuH dtrnetmr en-t emmind a rtderim nrge c o mme n

The | evel of p|(Defra 2023).
be exemplified 1wy Tme T1Tact
that Farming on | owland peat can be highly profit.
A3 billion, and much of Dehfiks@d3F) based on | owl and |

In 2021 the Lowland Agricultural Peat Task Force i
|l owl and peat. The fourteenth proposes adopting th
by 203E dublee

Z
111
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2. 1Fad&r mi ng on peat
The distribution of peatlands in general is hotly
met hodol ogi es used. The
estimation of this dist orted
t he Gl obal Peat | an ke glunr
In the Engl dfid uPies t70 M= Ip ¢
under review and is bei e 5 i ve
field sampling such as "j-aé‘-ge«? by
the Environment Agency | fa
Peat Solutions Project (‘_-:"‘:"‘\b 3. ) Th
current distribution of R - e
vi edwein published mater:i . al
(2017) . ol

W
2.1.4.1 UK distribi
peatl ands wused for j
Currently the distribut o i s
inaccurate. Natural Eng ¢
Peat Map Project has be : ,
depth and condition of
Emission reductions equy | ., © o . A o g R O B as
a previouslyoamemnti bhgce®
blog_enlc_5|nk. These_ sa Figure 7 England peat base l tur al
farming(Fegateanmd)be signildeep peats shown in brown,
Finland they have5bReemO
of Ce®2he 2050 compared t -
syst(emyl |l yviita et al , 2024) .
2.1.4.2 Global di stribution of | owl and
The distributioml|owfbepaast pacerdoosmd ntama | y | ocated i n
(Fi gur.e Téh)e i ssues facing the UK are mirrored acros
Assessment published by the UN Environmé&mtO, POdgr a
hectares odr @eladcstanabmnda&l ayready drained and degr
around 4% of anniumaduged beali aragnea mpsr. a pheerstei dGHGo fe mi s s i
are being produced by the tr,oppriamharmielayp i thin@so @ @ o i
(Evans et al ., 2017).

NO
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Bl peatland distribution
Il peat in soil mosaic ool e o
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Fig8werl d map of the distribution of peat, source: Global Peatlands I nitiative (2022).

NTI




LRI NI L LU L L L

2. Wetter f-palmidiigcul tur e

2.2.1 Paludiculture as a profitable reg

Paludiculture, wett
farming on peat wit

er

h Peatlands carbon cycle C Ha @ S
been proposed as a p e—
continuing to use pe

r S '\
a 3 I\ | Zax
reducing GHG emission \\‘,//\\"/\\l’/ ;

restoring these signi wwﬂ¥,{\ } i S o

caron s(isndkeggur.e Gx)ass | al aoxcuem
a number of cr opBc astutcy
al so known a@yphbhal bhas @
and commomfmhrregen t(ey a T—
have become the focus

system in Europe and kit aatad @
beimpmrgoduced regarding \ \/ CH4
terms of their agrono J

production on GHG e mi \ \\*/‘/

bal ance (e.g. see Vro mm%{ }‘ ey : J
and biodiversity. Oth - ‘@
explored in Natural E
Pal udi cul t unr eF uEnxdp | porrogj
England including cel &_3_.@
number of novel, high| e 24
Natali®»024) at hat have

. [ RNDOWNIE qa | ¢ G WGWeqiac¢ U7 Ws Raé
replace conventional

pic UY+RAWGC! 31 WG B3t 3U0qb Wwe 0T 1

good levels of producicugranar wnyi aRODWGUE quet W9
food security.

2. 2Current | ocations, crops, routes to |
Paludiculture is being practiGradpacirasme@E&uirmpEuao,|
cattTgipha( )ataindoriead ®camdry i gr asfaonrd ibniaocentaesas), f i br e
insulation among other things (NIAB, no date). Gr_
tables in paludicultural farming systems. I n the
on | owl and ptemtwiitnh tvaet eNrort abl es around 20 c¢cm b2l o
2024). There are a number of crop trialwsiwhg crho hal

high value crops as part of the Paludalcul t2024) nn

2. 2Ba3r riers to widespread adoption

The barriers to the widespread adoption of paludi

in the |l andscape, the possible impact on food sec
become the subject of a numboefr loodwlsa nudd i peesa ta sp rpoarec
Defrads Lowland Peat 3, the Natur al England funde

Environment Agency Lowland AgridcmtuutakivePgat t Walbbe
that wetter f aromieng drhrpeeaat tvwd delurp Ny UjSeRlatl 9if o oo r
concerni mipfes thate our food security wild!@ be threat e
sufficient water and by the | oss of our fertile p

NP
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2. Novel high value patadbeultase ciI
It has been suggested that the cranberry, which i
peatlamdssaind he US amddewhewhkese naturally occurr.]

bogs in the UK, coupad ubd cad dtpyhrer sp@psihlf s@d travel
Appenslliirkdi cate that cranberries have not been f 1rn
before. The key questiitomohempe oif $stawtby®? Are there
What are the barriers?

2. B3Backgr e@manberry taxonomy and
classification ' )

The c¢r angbaemmerdy after thé&rsand
canadéeéndgue atss otcheati on of t hi lancs
growing crigoher nfea number @ :
wing shrubs with edi bl e b el
t heVageniyfiaminl| y E(rsi diesgcue).aee ¢
Genus Vaccinium includes
ueberry, cranberry and | i
fruit Somgp® Haeme.dbkre2alt
| Ud il mapmrbriyngorflserr Pl ants o
ine, ,noheata}lter whiexiplioy
C ulTthievsaet ipdm.nt s have a s\
h the mycorrhizal communi
iciency of nutrient upt ak|e

«
—
o

bog

ee o0
een

- @

ship
to i
nt p

- 7 O 5 5 W T T S

[ e N I R
-~ = — O

are three speMdtetshevs c
are natiVaect oi tulme @ K¢t
rn CWNamclcé mi ywoin ammt r O
ryo.pelchiee st,hitrhde O6Lar g¢ e N 7.
um maAirbomrpbd@A89) is |Mat ﬂl“’?Jée EbrbaemEeéféitepéhran

and Northern Central qTE E&??’\gqrép; ﬁ, fﬁerg?.';esp
difficult to transplant(RyfamocmCdznl‘ner wtoz2d) . (|[Nat

no dahtee)c,r aavlaerci mi Um macr ocajrpon
Linnaeus, 1753) was first domesticated in the twe
cemtaynd many cultivars from this original strain a

= @

QS D® SO

r
?
r
Cr an
o
a
n

(QQ__'CT""ECD

i
i

Cranberries are an evergreen perenniMolr epldaenttaibl el ool

their specific botanical characteristicOGnaee desc
established they continue to grow and bear fruit
Cape Cod beiyegarosmdod sde5 Gahrteolws gr, owind g r-& aicrhd megs ,6 wi
trailiwlgi swthrmeeasd hori zont at by ©peeet hlfoggound

N Z
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The distributio

! : &
cranberries is
temper at & d¢duroane
This climate ma

rates of prekb®
cm pa (but this
Temperatures r a
mont hly average =
and 18 degrees
| east one month
degrees Cel sius

al ., 2018 and WM
date). This zon
subdivided into

regi onBi d & Zen d
Dastru p, 2020) B Native M Introduced
Mediterranean (
SUbtrOD! cal (Cf Figauadvwap to show the n\Vadowienidd m tmad dSuau raong
and Marine West|piants of the World Online, Royal Botani
and Cfc). Tempe

have four di stinctnsewsnher wahtd authmemr naeason, al f
vary as a resul tAlafhoalgihmattehec lUKngea.s a di fferent ¢
classification, there are similarities with Wi sco

requirements which mAy mecarnovoairlplammat possbbl e (see
further discussion of dormancy and temperature r e

Vaccinium mhsrbharpohy species which has been c¢oml
regions of the world due to the | arge size of its
to commercially cultivate cranberriealsn Baepa Cod
hi storically introduced into naFknmwiraeldsllayanodcsc uorfr itnige
Net herLapdan@er, 2013).

I n the UK varieties of Vaccinium macrocarpon incl
'Stevens' have beemRHSUcnobwtfatmedty gm oavnc dogneerecah |
in low intensity farming system¥. omadoptcacpdnesias!
0O pesdiss aabslets ,t hi s ri sk increases wh®n grown at s
Cranberries were widely used as food and medicine
ground, mashed, baked into bread as well as maki ni
deer meat they made Opemmi cané,g at hseurwiinvtaelr frooond hfs
The Native Americans introduced the first Europeal
them edreamd es, as the flowers reminded them of the
New Engl anders seept Kangi Charbeappéa which include
The high vitamin C content provided a natur al rem
once stored on American sailing ships to maretain
served at the first celebration of the |l anding of
staple of the traditional Thanksgiving dinner eve

NT
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Figda2wap to show the current distribution of temperate climatéspanese BEsk E€Ew ¢
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2. 3CRanbernibéesren
Cranberries growasatpparal loy wethanhdr ecosystems suc

Naturally growing cranberriesithhheeUezin tolbs eMerre "ls |
Mosses, Whixall, ShWiospcsahiBrgamrQea md tihe B®SrSamea vian t he
National CPachkh (RiewrueilTihcey habeeal seports of c¢cnanber
Haweswater in tHhegulkakds3 T p— ;
SchofielTWhe2d2cdnanberrie

sufficientn numebedraske Di s

Partko be harvested for. p

The density of cranberry roto t|
observed in the cranberr

Brothers far m, Wi s o oenpsoirn

cranberries bien nigr enlaanve s =

bogs Hecctei on 4. 4. 4.1 Cas|j

Hybridsation of naturall ries i
huge issue in Wi sconsin. _ _ _

nyDbr i dmaitsnoo fy natural | [LO0o s g et on) ko

reduce theirwrtlbtiilmaetneley| (sourcschaficel d)

genetic diversity of théeéemr—w—popaorecror—wai Ch ma
be required to calll upon to target iissues such as
t hfeut The. Wi sconsin Wetlands Associati onarmaandm®dDepiind
the distonhbwubiiodi néd cranberries in relicRyags to
Ob6 Confnroom t he Wi sconsin Department of Natur al Rirso

occurring unhybridizedearamBharrkiseievgpulroEadht sal i ¢® o0
Fem:i4. 343251,
90.6387%as
interested to
observe the
condition of t|
plants and the
wetl and assemb
in which they
ocCccCUurTrheed .
cranberries | |
(seki gulrye wer ¢

in | ow densiti
relic bog domi
byly p.iirah e
cranberries we.
growing 1in
sphagnum whi ch
was dry, indic:
FigurWi I1d4 growing cranberries in sphagnum in th t hat t he habit
including blueberries. i mited functi

and capacity t
support the growth of cranberries and other plant

N &


https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.google.com%2Fmaps%2Fplace%2F44%25C2%25B020%2735.7%2522N%2B90%25C2%25B038%2755.4%2522W%2F%4044.3435184%2C-90.6557992%2C1966m%2Fdata%3D!3m1!1e3!4m4!3m3!8m2!3d44.343251!4d-90.64872%3Fentry%3Dttu&data=05%7C01%7Cjcasperd%40harper-adams.ac.uk%7C03833782d2784c4a26fd08db99a055d2%7C4a79890da206476e9a2f8c152c12b223%7C0%7C0%7C638272686144876107%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=dqB86GQILUmTsryDtl8ILb4xfwX8FBeoaZo2M6%2BYTUA%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.google.com%2Fmaps%2Fplace%2F44%25C2%25B020%2735.7%2522N%2B90%25C2%25B038%2755.4%2522W%2F%4044.3435184%2C-90.6557992%2C1966m%2Fdata%3D!3m1!1e3!4m4!3m3!8m2!3d44.343251!4d-90.64872%3Fentry%3Dttu&data=05%7C01%7Cjcasperd%40harper-adams.ac.uk%7C03833782d2784c4a26fd08db99a055d2%7C4a79890da206476e9a2f8c152c12b223%7C0%7C0%7C638272686144876107%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=dqB86GQILUmTsryDtl8ILb4xfwX8FBeoaZo2M6%2BYTUA%3D&reserved=0
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23. 3 Cranberry varieties and breeding

There are appvaxi maiebyolodrdeni{eremys emagr IFd emmi n¢ &
with new cul tivag€sar bewancheyidmhvwemocpgaudh.o n var s are gene
exclusively through traditional satriecendiaingd adpeplriobaxrha
selection has been used as the domiuWabA, treec hdaatl D)3

Mar kaesrsi st ed selection and genomic databases are¢ b
ef f i cilWancceyi noife endlihnreg .US Government recegoifsé@avihg @ar
cranberry gene pool to draw upon for the purposes
cultivars (USDA, no date).
Despite 50 years of breeding there is still scope
cultivars, especially in llitghts ofectolgemi cleangihmg ¢ o
in current regions new strains wilReceadl|ltyo béede
been interest in research circles to expMaocicti ntihiem
oxycotoubsmprove the resilience of VacciniuMmnmacrtr 0
initiad sgeeqqwemce of an inbred Iine of the wild el
breeding programs, provided insight into the gene
breeding. Recent breeding eff orctusnbh&wwex lyfcoogcucsuesd c & n
erspe¥.mhccobpbeiomer wh ¢ htfor ubirti ncgh eirmi sntorvye la

f orms in
[

t
desirable traits.

A\

FigadaBeosshphpbei di sed cranberries growing on theAuguadt v
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2..3Cranberry production
Cranberri®@omaewela® of production from t(Freglemerk4ea)n

In the Spring (April to i

developed in July of the p— ~ to g
l June stems with | eaves /\Seedﬁng 3
Pollination and fruit de 4. ~ A9, July
simultaneously with the Sprout Plant. with \ ds. Al
this point the gr owt(hs ecey f flowers
figurelh8) ateasammelsdr r i

devel op and .b eCoaoamdueasrnkl s 9 Gerrmination

devel op at this ti me. I n r
mature berries ameduedady

devel oping f orarctdret ifrnodéd ot\ '

mat ur e. I nf lovewmbebuldar a g

l eft on the plant to ent \v’ r the
next DceramainEyan i mportant [S)g%%ng

cranbecyygaikdfiet has crit N -

thresholds, especially r " on o
dor mancy and Abennoprentaalt udroer| SRS

may r es wWlutmbirreldm bl oomd | Figasehe 1 ife cycle of the

not grow abovéifsl gqwenat h | www. dreamti me. com)

50% | ower vyield wpdrh tndm I or 2 frurts
compared5tond4aoheal t {ysdlegulir®i hg§ stem

Harvesting

There are two methods of ha
cranberries, we t and dry. D
achievedhamrsdmelkd | i ke pi ce
equi pmerlCas ¢ sewdy mor e
information) or possible ma

Lake Nako@Gasse (s2jeved v
harvesvéemyfipriehag itclhheni ¢

i mages of beornri iemlsabkh®lsa.tsi r g
process involves floodin¢ t
up to 18 intbhesowvér waahercr a
pl aMtags er reel s, known as fe
churn t hr odegtha cthhien gbaghrei i p
from t he Thhéemrideosat t o the su
and aarer aki@eg fl otartd on boo

pumped i ndro nakieksand extra
hand and putlThi st onehshoas .
all owed for intensification
al | owil mg-sgéea r e h aorfv ecsrtainnbge « r i
Thi s met hod i sbearprpireosp rdieasttei |
b33 2 WS " AL for processing antodjuedes,
S : ' prodbatsnot r the fresh c

fo
Fi gd#Teom T{(Habel man Br os.h,0wWin because fru ]ES ar e damag(d'
e

healthy cranberry fruit bear and shelf I
cranberry fruits.

111
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Fi gur8@r anberry growtwvkrée¢wpl ef the cycle is indicat

AprMdy bud
that were
devel oped

Wy o the pro LD L LU LL LU

year, star

JutPBol | i &at
Junstems with é fruit devel
and fl owers e

Jut yNew bug

initiated.

devel opment

CRANBERRY GROWTH CYCLE
3UDS 'l'l BERRIES

Augustberries gr
November to M
plants enter
NovemiMar c hbud September AugustBded el opmen
are left on t Octebherrie

T mature and
ready for

&

September
Oc t o bbeurd:s
develop.

Figure 19 Fdrdmnbegmuriyepltaant stages demonstratin
cranberry stem (source: Habel man Brot
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A.1 Gisbraibdtion of cranberry prodtcuct

anberries alrle qwerd ufciregdu welr® @Amer i ca they pnodtuLct
ntral, North -Cemtral. a®lge rGaosiarhe new and emerg ng
ich are considered to be a possible threat to t
nited States of America is the | argest cranber |
oduction per year. Canada comes second with 156,
nnes of production per year, Tankeyrys 3 %eoft hi$
anberries harvested IfnorWifsrceoommbhronices( hew farmel
cluding Warrens, Bl ack River, Wi sconsin Rapids,
ters (PhiUS iMnser i2c0a2n3g)r.oondutB® million pounds (20
anberries every year dWarpionrgi ST heatn kaslg.i,v i2n0gl 9()B e r(hna
anberries are required to produce one gallon or

r a jnéorerofy Tchrear aen.b envar ilkscaidgk 8 f or ecast USD iln Brbeas e
ldmd esti mane CAGR ¢f obde.tAe% nan2dd 223028 ( Technav o,
anberry plants can be pr odridanhbceripny otghlevienrgp 5& @ gc to
anbemriaelsheasr .i s comparable with other ppbedwuices su
rries in the spring and summer with around 450¢g

mandouwt e t o mar ket

ere is demand in the UK butt hirtoutghhi sp rcooduul cdt bdei 'deer
anberries are on sale eibbdmandsf pui teseshpowdebsi
d coincides with Christmas. The author hersel f |
ich had been soumare dBrfatohmertshef aHrah.e. i Comlverdlat i o1
th Morrisons (Throup, 2023) suggest that if the

anberriekK. fromtheaeUS, demand is conrtarhbdrerdy by av

t ermuityteéimront racts with a handler (company) who a
r barrel of cranberries. Additcoanabdpay me rdtexe fair:
l our or good quality.
World Cranberry Production by Country =20.B7%
FAO Stats 2021

256.69K

192.52K

128.34K

64.17K

0.0
Figa2aowap to show the global distributi ohouorfc er:ellnetfirvae 2r0a23es of «r an

O
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2. ACRPanberry farming in the UK

The aut hor é6s mewhsacrhali nrcdsuedaerdc | it erature review, p
stakehadaliletr spr ovd Wiedderamegy t hat cranberrieg.ihave hee
bel i evempltohyaete se o f ,wBheoardiagrio@as! It \we busi nehsasv easgraownur

cranberries for horticultulrtal apmeMaocskeltsehgfdBaend diaanm o 8ss
att empd edul t iwiattheouctbeMesc kbeggart, i2s02u3n)cl ear why t h
cranberries shuas erbatft udieteni s | i kely to be related to
Uus.

2. 3CrS5anbagr gpynomy

Agronomy relates to field crdmepracdudtsi dm damprsoie

yield in a sustainabl ¢ amseeadeea.n bTehrer ya gprroondountyt ioofn i s
knowl edge hungry. The maimmaeli esmealn tidsh olApwpe rliladeen a t o
signpoGrtawigng cranberries in the UK needs tbulbe in
t her ehuige aamount of information availagbledmgigkatihy
of Ma@as n@Gr ower s Se A

repos(Uhbvegrsitpnoof Ca, Mg

datlt) .woul d be cri
programme whi ch
aits required f ¢
rformancaeaeipre ntdh ¢
e farming sAst erq
ogramme of | nt eq(
nagement i s req\y
19he uptake of

r example is dir
i (FFigpkre BaG@a) exa
osphate tends t (
l cium (Ca) and 1

kaline pH. Il n acd Fe Mn. Cu. Zn. Al
i ahumi @Alun and ir ———

comes | edAs soi Uf 4.5 5.5 6.5 i.5
creases, many n{ .
gnesium Mg and ( Soil pH

creasingly avail
trient bal ance d Figure 21 Soil pH and availability of

Availability of elements

573 0 s9900T W TNZIT TT O
C S Q®Q SO~ T 99 3T0 00 T 0D T

2. 3Créanberry farming systems

There are a@indmbemtoft ypes of farming systems whic
gl obe. These include systems in which thé&éoe &ahe ni
pur poseg epfo htehyi shave bHiegnh namedisi ty CHRBbwrry Far
I ntensity Cr a(nlble@C)NyparFdap it n@r anplelrC)y. Far mi ng

3 .HG .glint e n €1 &y b &rarryni( Mg C)

The HIC system requires high inputs of fertiliser.
t o nbiecr omaamadelli ghly profitable farms make use f
and pollinator imports. There issumdebileotofhirgls eant

cranbfearrrmgi isctly related to the management of the

n
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date). A site that has been poor |l g4 gaflmencanecdi acla nv ira
of the operation, regardless of how skilled the m

Cranberry bogs can be con
di fferent setti apasdie.na&At ur
natur al cranberry bog i
bogs or o r(gFa ngiByr.esvel i esr
peat bogs are considered

(72)

nowadearwyswi ronmental approv
required before proceecdin
devel opment. This process
costlITyhi s ihrafstengomo ducer s t
devel op bogs on mineral s
upl ands. These bogs are d
a wetland environment, in

to hold a fkedofloashmaegeist
winter protection.

Regardl ess of the type of
construct the cranberry b
have the foll owimg charac
abundant supply of fresh
irrigation, frost protect
winter fflhooadsngt.o 2a rel i al
of sand, used to ensure r

movement through the uppe
prevent water fApondingcd¢ o

3the ability to hold f1l »od
Fig@leom Tiber, in a cranberry b harvesting of cranberries
showing the Il ength of runners o protection aHetshiete/itncersogl
should be as |l evel as fpos

ho greater than two per c

Consequent!| pogccamdbiestry of alternating | ayers of s
thick sedi ment aryedepBrpinftdenotdpeat 6l ., 2018).
This report explores the HIC systems which in Wis:
el ements of a HIC system would be appropriate in
2. 3.Low2 | nt@masnbk&ar mi(ind C)

LI C systcehnasr aacrteer i sed as having mini mal i nputs in

her bi.cTihkeeys have | essnivinpg adtmenrt htelye ar e Tlhe ss rgrmpofr tt ¢
evaluates the LI C sysheimi$ ewiNiemwhireerael ecrrgasnebseernrti es  ar e
pol der reoefsidhe Cri€aber Sytudgdent er mi ne whet her su
practical

111
o


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/bog-soils
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Sandd o6 t

Fi g@3QCr o-section of cranberry bog with |l ocation of organic and water
DeMoranville & Sandler, no date).

2. 3.N®INn® sCr anb drarrymi( iNd C)

NI'C farming systems are similar to organic system
organic systems may not have been foNIlE&wed. oAlgamao:
cranberry farmi Egr sipmtleatsygi.a (Baltic Berry Gardens:s
cranberries are grown, wiitt hwars prrdtstp ommes iplelag tbhwm gls)y ok
due to time constraints.

Al t hough not conventional farming, cranberries ar.
Il reland histamidmratl heg I ok eCGBileetsrtiucdty, 50K f(or perscna
and anthropogenically modified sand dunes such as

Net her | a@asse (ywsheRed

2. 3T.h7e Cr anber-rUK/ xd rolbeatl

Cranberries may Udei epromesssegini ce, chutneys, sauc
toppings, cookies, wWind®ragrnceh gmarey rd telbe tha pruendde c Cse |l s
optigmusteri ent density.

111
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2 . 3 .F# .elsrha nchi eersr
Fregshnbeame epopul ar in America for Thanksgiving a
fresh cranberries tend to be incorporated into st
accomparniomdrte traditional Christmas turkey. These
prices, this is due to the fact that they have to
also require refrigeration.
2. 3.Ch.ahhberry product s
Cranber maesuranéeéy | awthouglal ohie®sis not the case w
crai sans whi-sbhakeggire pugar t@ati mprdoasmddpraudnad ear 2 d |
a supedueovohdei r high nutr i[ g : :
wi déeeangi ng hedalGomabse reaf.iatl
Cranberry is used in fa oln
bi scuits teondrceaakdess, t oppi
wi ne, juices, jam and chl
farms in the US have thei e
they sell these products our
and during festivals.
2. 3. He.ad3 th product s
I'n addition to the numer ( h a
derived from cranberries S,
cranberries are known to tie:
(Gomas et)TaHeayrma20ORdcul ar |
di sefaisghti ng antioxidant g
every other fruit and Vve:( nac
and broccoli). Theyobre ri nd |
well as fl avomaoaiedvse,ntwhaird!
| ower the ri sk Hofwehveearr,t tj
morcecommonly known as a po
cysiTshey are rich in vita ¢ 0
contain a | ot of potassi.|
phosphorus, antioxidant s |FigaueOcean spray cranberry |
fl avonoi dS) and (Drra)rametrhroy Growers Association Trade Sho
drinks vary enormously ib——7FTuouorc——vwonmtrecmt—t=zuoow ' 0
25%) Those with higher % of cranberrymddiuditnalr e co
pur polleesr,re i s a growing body of evidenddéowlyihe¢ht pug
prevent(Rygstatmng etcatdiborv®4868)!1 ar di seasa,i oRuasr Kk n ¢
forms of cancer. Recent research by the Universit:’
cranberries regularly promotes blood flow in cert
performance of the el derloy d@Tleg Cranberry Company,
Cranberry is a significant example of a plant whi
and a rich spectrum of biologically active subst a
compounds in the plant ar elr easnpdo npshialrinea cfeaurt iictasl wiisi
i mpact of cranberries on human health is caused b
berries: anthocyanins, proanthocyanidi nsolle®wnldans
weight phelmsqgl ioc ganic acids, and sugars. Cranberry
number of heianctlhypdoitemgetf i arst i oxi dant activity, chl e

T
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effects, the prevention of wurinary tract infecti ol
anticancer effects.

,r

ZHOOYWARY ¢+ WeUT WHeE!I | RUIF WaqYWGI YT eAqRYU

USDA Economic Research Service

U.S. cranberry production by State, 2019-23f =g - .\ o aomcuirure

Million barrels
g -

2019 2020 2021 2022 2023f

Oregon = MNew Jersey ®Massachusetts ®Wisconsin
-=-=2020-22 average production

@
1

QO = N W s OO N
1

Note: f = forecast. 1 barrel = 100 pounds. Average for 2020-22 total U.S, cranberry production based on
production in the four States measured by USDA, National Agricultural Statistics Service (Wisconsin,
Massachusetts, New Jersey, and Oregon),

Source: USDA, Economic Research Service using data from USDA, National Agricultural Statistics Service.

Figure 25 US Cranberry production by

The risks and barriers to successful production o
relating to their agronomy but also to the sustai
pillars: economic, soci al eanntds eonfv icrroannnbeenrtrayl .c uTthiei v
Appendi x 3. At first hand it appears that climate
domi nant i ssues to overcome initially. However, t !
2. 3LS&.st ai n-Ekxiolniotmp ¢ pi |l | ar

The economics of cranberry production are critical
which needs to have sufficient profit margins to |
Economics is a complicated ar@aecaandetphihs i méepornthi
the Life Cycle Analysis but it is recognised that
the economic sustainability of this farming syste:

2.3.8.1.1 Global & UK consumer demand
As reported€rhybeheyU®SMarketing Committee (CMC: www

Wi sconsin remains by far the most i mportant cranb
consecutive year (see Figure 25). The USDAr estk s mal
whi ch would represent a 3% increase over | ast yea

60% of US production. Other key US growing states

111
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ey (589,000 barrels) and Oregon (520,000 barr
and precipitation in early June, war mer temp:
eafter have allowed crantwerddy KalDhs Damad dar e)
rts that theyelatngdntfiarrure rtso kgereqpow a s peci al eye o
Il nternational Nui | e oDedsate¢iénm)aFtreus tt hCiosu nycadr ' 5 g
uction at 194,836 Mt, significantly higher th
undi sputed | eader remains the USA, which al on:
berries, f o(ld0wedIn dWtQKlEOh eldodBH e-ov arr gt ocks ar e
ast year'crapland verdlyy sammd UnAc d or tdo rgguad edn,t5 )0
mates, the USAaocoherirgwycpeadacititsesn byommeae &ahdn
remains the worl d'W smoxntsiinmp ermaa mts @ rhed unoert.
e.
ahd exports of cranberries
cranberry market is a significant one. Il n 202
tries were worth a total US$586. 2 million ( Wol
e

i n. However, year over yea
ared to $652.G&rmialnl icomnfbenr r
, dropping by phtreromdmna thkeiri

r, the-1dal21%r val u:¢
Y02Mmports -oomve f al
bddi ofthdeS021/ 22

r
r
ased by an average 4. 4% simlter Ri0ds8 wdleens gw dnrbe
0
r

rtant supplier is Canada, which has displaced

any were increased by 31. 8%

rts firoendt@ttatUms pl ummet ed
e in third place with 1,545

in the aforementi

by 61% and amount ec

mt . Il n total, Ger

able and fixed costs

costs associated with establishing and operat
operator to operator due to the significant
rials During the iniheé amaiymacsestod dtogpleasy abhi
as the | and preparation, machinery purchases.
e is significant variation in the cost of | an
| eMehkivngr ower or someone considering entry i/
ider the advantages and di sadvantages of the
sions will have a significant t mprarcwi og the p
bl i shment and production costs is not enough
rtake cranberry production as a business or n
ntial for profitabioliyi glwhiaokd ipsidierectly rel

Vari able and fixed costs relati.i

syst
cran
Defr
Habe
i nfo
vari
t he

em cycle. They wil/l al so va
berry rfeawentitnegd oonowl and peat
a) 2020HI C systems but it wi
| man Brothers farm i nl)Whs$eso

ng to cranberry

pr
ry depaemwmeoitmgnomfwh
is likely to incur

|1 al so stimul ate

oyiemviewei CGaser Swve

rmation provi déagpleypdenve de(snm detten)i.l ed breckd
able and overhead costs that woTlhids bies aa s® @ mi:

costs for the purposes of t

111
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Year 1pl| aPrtei ng Cost s

I n the year prior to planting the vines, the sel e
constructi on, foll owed by water contr ol structur e
installation. Thel evekdibdamglhre rmatoer ibseld from peri yhe
onstruction. 't is in this year that th
into 0g.

l anting Year Costs

ing year al sWcashdiirrewebsdt gnomishieddrecrdasttd eo f  t
cant portion of the cost in the planting
r expense will vary rdeperiniddéedgvanl|l abhiel amyp
nd the wagei tabbeatregolby tahet hetheée mealmdut
he farm owhnami/ Im@agivead aueee d 8 datcbchobuenrt ed f or i n
projections.

rFvi @ sstt Year

ird year of establishment, the bog will |
d expect to receive only 10 to 20% of a
Year 4 and beyond

The tot al costs are the same as year 3 with the ex
only done every other year for the | arge farm and
|l arge and small farm. The blodg asth coaup pdr arxeiancaht eal yf uid a
The price of cranberries is very volatilbodmd unl
the future it may be that this could be supported
Dutton,Thed 1&€Qcjonombes r g f pcionaHiaogthi dmt ensFaymEnghberrr
(HI'C), and t o Laow elsmstean seixttye nGg ywtbemafllF@y mt ngal i n
establishing a sucWessafuoukeghadsm bosthessll] C system
from work done(Joné&dlesyan&coati a)

Cranbérdyd ys a function of site selection, sandin
achievecd obpy iass determined by the current mar ket an
ofh faalidlsity to grow and Smamekachbbagmal gptrpankeuonduct .
gualityiesanbeirr prioritwnwd a@rg. viem yNownd eSecttieal, i n
guality cranberries.

2. 32S8.st ai naShoicliiatly pi | | ar

How sustainable cranberry farming is across the w
community engagement and culture. I n the HIC syst
there is a strong cultural el ecnmmeanntb earsrsioecsi antheidc hwiltn
ready for Thanksgiving. Over the years tthiadihtaisy T,
and farmers and neighbours work together to get t|
members of thaveomememi mgvihreg tawasy atna tttheé s has res

shortage. The cranberry industry proebdéesumsmamegaj ol
benefits associated with working outside. However
there are si dendddnfgeecmipsl dyrewems 68 heal th. Sanding i35 ¢
contr ol pests, to encour age nlewt gitosvd cht iaond pasot eac
environment al i mplicadifomem mihei figneampéarandutl e eed
can cause respiratorynidsanies ngnadacltung tdaerscesrubstr a
sedi mentation of water courses.

oM



LRI NI L LU L L L

2. 33S&.st ai n-a&Emivliirtomment al pil Il ar
2.3. &l 3mhte change
Observed and Projected Temperature Change Climate chan ge iS. a hu g
iEi cranberry production, e:
: Massachusetts . .
[— Observaons | high intensity systems |
Iy 12.5 Modeled Historical &8s )
< B Lover Emisions =3 and el sewher e. There is
% 10.0 -/ | EM Higher Emissions "‘"
5 - gl obal surface temperat
g &8 of America have increas:¢
8§ 50- o degrees Celhsi \gd )o btalh ara vte
£ 25 i H‘f of 1 degree Celsius sin
'_oo,‘ \ AVl M‘l\u\h.MM et al .Th2e0 li8mp.act of cl inm
2 \ T e .
_ZS]N"V"U‘{”( L change such as increase:t
L , - , i ssues, e.g., heavy rail
1900 1925 1950 1975 2000 2025 2050 2075 2100 scar Ci t y, and heat wayv e ¢
Fig2eebserved and projectedl 6l mp are c.onS|dered I mportani
average)strnf anceearair temperature f| the KRISsThas | ed to adapt
Runkle et al. 2022). farming practise as far.i
optimistic. The frequent
flooding and sanding in the winter (due to a | ack
conventional (e.g., increased strategic flooding,
strategies have also been adamtdéd, nsetal | astmamts if ro
(Gareau, Gao & Gareau, 2024). It is probably that

emi ssions from cranberry beds.

2. 33.nvironment al policy US/ UK/ Europe

It was generally agreed when | was travelling in -
environment al i ssuesnwaindo mame wharpap teldl aw ithe UK an
Wi sconsin, there are no statutory requirements fo
Zero tWrgeomasli ne xiasmuprdaeld t r a dvietriyo rcalnlsye® mat evehange
initiatives aewitmpeoi véencbapnshelt is beginning to ¢
energy solutions.

Most growers have an ecosystem of natural wetl and:
bedist is critical that they do not irrigateowit 1 v

nutrient manag®©memt cranbeyry fRrm méertehemeazdsat of
support the fufcanberofy fhembog. do not have right
permitted and they need to report the amount of w

across thsogtbben Wnosuwcnodn swant egr fl ooding i s causaed
per manent and i mper meabl e asphalt and | oss of per.
There is a |l ot of research around safeguarding waj

ON
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ed € mprkabdtyhiencgoithghaatmitoino mali gt 0o ®n

(Jeranyama

The intervCewi wi ol
Wi sconsin Wetl and:
( WWATr acy Hoarnoevsi,d e
great insight int
barriers to envir
sustai fabel App.e nTdh
association is an
empl oyees whose w
charitable donat:i
was s8&0 wypars, be
reug ati ondseamre@lad h e
Wat ert Acgrovide in

gui dance about ho
could be managed
Over 20% of the |
Wi sconsin used 508

ot hepeincipally h
wet | pghnadvse besnh t o
agaul t wrreb aonri (Fiag u roeg

& Kenng.

Red Cliff
Red Cliff

Lac Courte Oreilles® v o,
Hayward | &

el i/ Lac du Flambeau
X @/ Lac duFlambeau
i o
S
(] ﬁ ) ;orest Coull'aty
>4, Potawatom
. e D )j/e\‘\“cnndon
: N Ak o
St. Croix* glo':e Lake @, 7 -
Webs okaogon® |} -y N
i ngdon v ’, > a
! 4
A y
7 Menominee
A L) Keshria ‘y‘*
SRR

L\
%)

Ho-Chunk
Black River Falls

m /‘J
Brothertown** [
Fond du Lac : /
Savss e

28Water courses ha

subject to anthro

(over stranghderipre Figamei stribution of tdesfimobrten
causing flooding www. dpi . wi.gov)
especially from snowmeTl T .

The WWA have been pivot al in driving new policy an
restoration and getting the Government itm ttdérimk @f

B -

Fi g2B8eeW!| anasisckd hei tchriam
farm.

overall ecosystemaflbantdsoapeaei da
catchmealfTlkis is being achieved
projects working with ddhmmuniti
influeknow!| eExgd aagnad seek public
opinion hewamdnwgwbaelrandboul «( b
and whbeg shoul @8They | nzwae eldeen
wor ki ntgheviltimmdi an Fhgrn e)o 8T h(esreee a't

11 federally recognised tribes
own reservations and a seeded a
and gathering. They are buil cin
natur al resources. cWhnetirtotlhhas!l nd
huge i mpactt heicodes st aftdieng

i ndi genous r iagnhdt sr etl haetyi omasvhe p wi
Governmbaet Northern wetlands are
condition and the I ndians haye
evi ddmcsendt hod t o their managz2me
governmendt ehrat ed t o wor k with |

i ssse@sh as eutbryoepdchulcattiimgn wher e
cranberry bogs ma8yhebeonsnhsturii¢ic
new cranberthwi hogo®0 feet of o r

O
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to the RiveraPdwnhekanoinnijst
constructed within 100 feet
subjected to the Wetlands |
(UMass Amherst, no date).
The populations of indigen:t
used their rights to drive
measures. They sugmpdbrt | anc
agricultural production.
Water resources
Cranberry wetlands systems
have a role to playnidn recl
fl ood management by contr ol

Fi g@@emage showing_the_ margin runof f . They filter water F

support biodiversity t he ground wAdttehro usgyhs ttehne.

fluctuation in water | evel:

cause increased GHG emNewadags (Nahéenetibs a@02hFsue

the upper catwatmemndreendichewiaddrd t he [ owers ones wett

I n Wi scard&iam,msidé.me . t pheodstev @1 s$ nlgsi ded. Some as muth

19406s. These farms are becomingr dtncrrimiarsd atgdly har

habi Managing water in the | andscape is

becoming more difficuldt t h

fact that between 75% and

|l ocated on private | and. end

have more water. Di fferen

groundW®Watat oes Wins ccoennstirna |

detri mental to the enviro rie:

and carbon emissions.

Wil dlife

Cranberryrgcogreirse the fa

envir onsneenvigarld 6t e nv aoswn itnrga

|l amehd the ecosystem sesBugl

as biodkiorresex,ampMassachus

every acre of cranberry b owe |

manage an addadriesnnadf 3wet

either as Ilinear features or

surroundiprgpvdrddaayg refuge

assemblage of wildlife (S :

2008nis provides importan ty

speci including the iconi ¢

reintroduced EI k.

Biosecurity FigdMBeal d eHadlieme(et us I|)ewcto

Habel man Brothers Cranber

I f cranberry farming were T 0O be adoprea a regrme

strict biosecurity wil!/ need to be adopted to avo

cultivars.

(0] 0)
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Ot her environment al i ssues related to the product
The protection of wetlands has focussed on plants
hydrol ogy. Climate change ,haearrleiseurl tsepr ii mg svawhmeirh
the capacity to protect the crop from frost. Ther
droughts. This has also resulted in more mas.dwiit o

The distribution of Narrow Leaf and Southern Catt .
with the Broadleaf Cattail. This has resulted in
as a monocul ture and dTohnei nbaotgess itnh et hl ea nldoswearp,e .wet t e
infested with Typha.

3 Met hods of research

Themet hod of researching this subject consisted of
amount of time was spent scoping and reviewing th:
consisted of meetings and interviewsn tWi sdeedresim naen
Net her(l sasena sApHfeonrdiax | og. ofDuadctmnigv iPthias®) 3 ti me was s
around Wisconsin and the Netherlands attending ev:
academics from Universessent afi Wasisbncrarandberepy ass:
phase was used to consolidate the knowledge acqui
was feasible to farm cranberries in the UK and wh.

3.1 Networking and travel
During the period of Phase 3, 9 days wer 6 tsop'dlmbt t |

August was Bbhasx«kd Ratvietr tFradvesl | ed extensively visit
the Wisconsin Wetlands Associati on, two cranberry
variety of sites identified as having kypygacemmwiany

detailed in the | og in Appendix 5.

I n the eanley oAB2ywmme M bedvwedb t he Terschetihe ngoll dé mas
Kri mpener waar dwh eNeet hae rflaarnndesr had abamwddred her gl er
aim of observing the organic fhrwmasgesaodr hadvesetil
Al dert Van Weeren who had arranged to meet the f al
someti me after returning from my travel that the
Crouwoefr sThe CCampamyGa(sseeest udywl ). took the opportu
European Peatland Conference OPdwear Nad utrlee FRdatriaa
Fut darte Wmiever si t yt o fmeAemtt weep pwi t h fell ow academics f
Greifswald and to access scientific evidence regal
UK and the systems that may be appropriate.

Foll owing gghewewvéttfroi Dundee at the James Hutton
farms which were growing cranberries or had histo:
travelled to Rochester Kent to visit a premium fr

on
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www. mockbegaglarddaawwe utkhere had been indications
appeared to have grown cranberries in the past buj
emaidi s@uss this further. I nitial plans to travz2l
producing cranberries were cancelled due to the f
O=Ulh I 2RUst Ws RS WEqet I6YaOTl 131 4

A number of initial meetings were set up with key

i ncluditrhgg Witsltonsin Cranberbrpgu@mowdeald @ pAas s daii ateit an
Madi Daasey Kennedy, Uni verDBri tMa rodf ubMalsreasks htt gye b f s Es
This procedorwmadintsileetrey st akehol ders were identifi
interview gquie®stmudamiddewehree requi red et hi waleapptai ak

(see Apf.enForxmal siweéeevhewd with Doug McMillan (Re
Brown of Pollybell Far ms, Dave Cragg, DNE Mahrrgoupss hi |
Arak and Professor Merrit Shansky of the Estonia

During the Dougr WMicdlwd Wiaihb tReasm ofrrad mOAhppgerediaxndd) i
suggesheantwacst maidieh Bart Crouwers of The Cranberrtr
cranberrypynf agiemittnlge NeAnrh eirntaenrdwsi.ew waBaCooudwernr £,d twh
is reported 4 nDCasagStuhdywriting up of this resea

Crouwer 6s 6The Cranberry Cwimpiatngd iwmsSd mhmtee mlaane 1 &3
Weerceguwmri ng mgnt hsauvbejlesct of Nancy AWiplejntdn ixk &sCpvaaert k 1 (
st uddiaessed on research whil st travemMelrienge,otnmpn ppear s de
more detail crreagaredirrnyg ftaremi ng systems currently pr
design éfarmitngr.eyst ems

4 Resul ts of research

The three modes of research, | iterature review, i/
stakehol ders where cranberries are produced, were
characterise where cranberries gabobedi msitihmg davi il de aé
systems. These aaned rae pnournibeedr hoefr ecase studies ha‘ e
has then been pgyrntibdoeshasuesdhatliapat lsedoci o e ¢c camadmi ¢ s

environment al fiamps mag(esfe ee &calh lne or der t o deter mi 1e
cranberry production may be feasible in the UK an
what it might Il ook Iike in terms of its agronomy |

4 . 3ummar pudput sneftrmoomm ki tnrga vaenld

The intention of travelling in the US was to det e
on peat to determine whether onhil ®wtanmldd degraeeldi @.
However, it became apparent that the majority of
with Bob Wil son, Wi sconsin Cranberry Growers ASSO
did suggest that cranberries werien gtrhoewnNoornt hp ecaft Wil
Given time and budgetary constraints it was not p

MassachsoetW sconsin became the primary focus far

Massachusgpilsas s yproductive than Wi 58%wmdiom.allt S
cranberry (pMcoGruactthiPoRyr a2ib24 )y y farms in Massachus 2ttt

OoP
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irregular in shape and embedded within natural we"
top of peatlands. The peat was formed in kettle h
and a confining |l ayer. Ferst.i IWhseenr siasn da mmlp idepdeisa giort
i s carried outMausssiancgh unsaecthtisneiss. al so restoring c1 an
removing the sand and rewetting the original seed
l'ittl e nigaiolgeso iint tihse t hought t haitt tahxeisdes twotuhlids bie
not being strategically monitored.

4 . 1UnN2i t ed TSWiastceosn si n

Wi sconsin is one of the 13 states Inh itibBer¥d¥spbedi b
maj ority of cr anhbvarsrsyacphrasdkwdtsil o eweiste MA@ Hadknndd isxect i o
2.3..8hil3y section gives an overview of the state i1

15, 000 aygedaalke Wi sqa@ngihre surroundfiogmevetfi maomsa wmae let
gl aci &hienal mel twaters cut deep nmncareradw wego i qqas cilr tf ¢
100f twhiigghh are MWnseswoas ittohdédaelT Hiss water eroded the s
a shall dwkadredli the conditions, fast @enatu nh(d g affuorrer a8t
and a highawatef wabkéd are exploited by the far mi
producti on (F mudr)ellsersd adree a variety of differen v
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Figedwapo show the distribution of cranberry farms i

been classifiesdnbWet heanWiss @stsoo cfiuartti hoenr (12h0e2ilr) pr >t e

Cranber préesncgmewn yon the o6€CeWisabdSandshe peat ar
North. Wisconsin, cranberry beds are known as bogs
The US Depart mermrtol dfabMdgraitews! twirtéeh various universi
Wi sconsiuppotra cranbe&rogi peodutyi bas dedluienead in w
habitat | oss and ant hropogenic ,amduemaVvi yoomentr al n
cranberries have also been |l ost from sdlgind ficant a

o
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Wi sconsi n, a wetl and of internati onal i mportance
no dahe)e they are no |l onger found.

The condition of Wisconsinbs wetl an®Bdsasamée {heéeigaod
connected (USTIBi, s nios daft edVoscemnsni h AWsthleamd 8 otnh ey

. remesiurppporagvecaofture and c
' production in the area. n

al and sampriamgch of farming

wet | anda daenadmend up with LCis
Far Wi sconsin Wetlands Asso:
to explore how nutrient un
be prevented and how the e

relationship between far ns

occurring wetlands which th
embedded (Wi sconsin Wetl and
2020). There arleveriynfew p

Wi sconsin where wild craniibe
Tr av el and meetings with va
across Wisconsin gave imyor
the HIC farming systems and
barriers to production. “hi
compi | ehdd aens ® gt wian e s

Wi sconsHabel man Bros Ltd an
No k omi sonrnde Maeesachusetts whe]
HI'C system is more embediled
wetl and Fluahihteat .i gpgdiomenda tfi oon
various melatingg to the &¢gr-r

FigBand extracsedr 6 ovedilsabed cranberries i s summari se i h
Habel man Brothers cranberry f

Barriers and risks to cranberry producti on

As in the UK, the future management of water reso
cranberri esh% Boeft weeleln Wlat er used i n Wi sconlst ni $s us
heavily regulated to ensure water resources in th
|l akes is properly managed. (USGS, no date).
Environment al Ri s k

Cranberries need fertiliser to maintain the high
through mineralisation and release from the peat
where artificially constandtedacbaenbieesyabeggr awe
on the water table, inorganic fertilisers need to
needed to ensure |l eaching does not ocdédrf uiset omutt me
pol | uti ofnr oM a&g rPi)cul ture is a significant probl em
Chesapeake Bay (see Redder et al, 2021). Cranberr’
investigate the environmental | mpactedogyf 2tOhle)use o

oT
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Massathesefftsect of the cranberry farmhag bheadwus
ni mimemglart by reducing the number of <cr ahlbiesriyasd
so been driven by a (ntcceak Beor lienpnreodvye, efQfpiPcpiretn coyl i
silience and has 5% soufl taeldl ionf rtehwei Ibdoignsg ionf SE Idas
pprox. 750 acres ©ousSem® ft ht, hiRoORBY) r0,€ ond c S tS 6 & m

g oilse & or restored cranberry bogs in nutriert
st that retiring and restoring cranber:
y valuable strategy,!| Icomittitbigignm.nglodtloJ a
t
a

e

rient erfdé maoy slr if 4 ibemsotuogrha thioogns, bogs cl os
ogs t t intercept water with high nitrogen
gh | ewvtdise pthg bpg lcaud miyd fyas e icnavuassei doonnsmoonf cTagtpthai | (
t )bwtl imav@dypbaametto | ock i nampdhdotsipBBrouwear s has an
osystem functi on Loofn gsdterni,oa0nzgd snaitBli emd;fsor(d et al
cclareal and2¥2®@om ¢é¢tnabenbBAPRack of oxTyygpehna me an
mi nanels bi odi versd ttyhiiss dliamitt emdeed $uc drhefr-ulnamamac
sed solutiohatudmpmpgl)aTapbaempl oyed where there al
osphorus (see Hamback et ate,veg@tht ekttt d amdwatpe
tigate nutrients (AnHopebumdeeatidbetspnabDiLB8y i n
ka et al. 2021).

Fi

ECoumy Roz

Seneca %,

Wisconsin

Rapids ki 5]

s L

8th-StS
2
3

4 0

The Cranberry (Sal
Network (1) [w] GRAND RAPIDS {
o [w] Kellner Rd Kellner R ¢

W
¥

Lake [v]
Wazeecha

SIS puze

Airport Ave

Whitrock Ave

Agm UISUOOSIM (o)
Py aulpbued
SisyoL
SIS per
SISW9
[-s1s thog

Ver Bunker Ave Gounty Highway Z Nepco Lake Griffith Ave
2 z County Park
D%_ Port
e

Sate Highway 54 W 4] Letendre Ave  Edwards

[ Feedback

(7] Townline Rd Hok —
) Wisconsin River { © 2024 TomTom

gB3B8kap to show the | ocation of The Cranberry Network which
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4. 1.Casle study 1 Habel man Brothers, Wi sc¢
The Cranber,r yWiNetswaoltnkeC Maldrds Dal y Avenue Wi sconsi 1 F

The information presented in t hdaywisssiet sctoundsyi shtaisn g
of the <cr atnhbee rsrtyorbaogge and wi 6 dhes hiend afr anc imaintaige s T
Di scussitomes Hdhehl man Brothers and a visit to th?:2 'V
Associati on tGoavdea nfreeinets eraurnt hGrsd rlt darorgir @swvh Habel mans
on a deep bed3ocofestandf spntdo Every 3 years about

ice during the winter. When the ice melts, t he sa
year and covers the runners whicRodtos cgsowheowi o«
399 i ndlhes Growth from the previous year rots down
bed of |l ayers is established, sand, organic matt e

cranberry bed reversion to wetlandd h®i wad etrhe shingl
retailmeadrder to restore etalte harsar lme rbrey ulpd qus ,n etdh & np
bundti mgi mprove wat er hilod dsiahmhda smfgatemggr owi ng cr ant
which are not Rkhowratl agmer miwe sitsntcdobuen ticn aCape Cod,

Massachwbieltlhhrsi ed cranberries in.sdahdslfaowerdl ik 14t
af fteleggr owtfh cranberries but to have benefits in er

Characterisation of the farm busi ness

Habel man Brothers company mpas .. fducer
of fresh cranberries in ~ bel ma
establtihseh dithamrinh yof 25 acr e

cranberry marsh in B9%4Ar

with a total hect arr0ag eh ao gal :

smal | proportion of the | HABELMAN ! nberr:
. . . d BROS. COMPANY . g

vines in reported to be ,

%)»@.ﬂ

Wi sconsin (LoTheaaorariPdiy
Habel naarmeex t angwlnaravasmd g
small er than the Wi scdohesi
slightlyi z(e@aldcarres)ect th
proportion of older aamer
bedwshi ch are dmnilclomprae $s s,

Massachusetts ftemadbitrorrdgeebleadrs f or mi ngapdstapt. t h: w
Cranberries are per e aleTdaeddd Bhaalye |l man BaowmISOr s
cranberry beds which are surrounded by pristine w
l ocated in these woadked marpd &s PicGwéd R otrei,afrwa |l aamud , bi
s 0 me (assdhie g u3rie

Thelabel imot geoasr ound 18r ambé&ild@esni | | i on panmel p)alp
for the fresh Tormobenery, max&eflt Wvecadmnsgsienmt©rambe r vy
mai ntai ns gwmwewerod dthe mul ti geflMbenepdromwudt Hiusti reys serr
strong base nofWigsrcoowesaisnl ywi6tOh pneJrS@earna n boefr rtyh dchr orpe (1 r o
andrestimated $1 billion per year i mpact on the st

oo
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Labour

Habel man Br otlhberfsuld mpli ae5 esnepal sooymaaats s @ad ff or har 7es

Seasonapr essteanftf ar 2B
barrier to produ o
reliance on the

farmers. The num
l'iving |l ocally h
significantly du
consolidation of
cranberry bogs i

ent er mmidsedys ar e u

to exploit the s

popul ation due t

har vElButshey rredw

mor e omostkifyor cies W
sourfteam all ove

and require acco

Mar keting

The Habel man Br o| Figure 34 saud camnesmyitsve marginal ha
. cranberry beds.
their products u

conventional mar scocrrmyg —mocomous

as well as soci al mE€dirapsety. Qded helyen baslmae ah attr
reception which exhibits artefacts and i mages sho
educational events are held throughout the year.

embedded ainmd Incad a lotnwrd e .

Water management

45% of all water used in Wi sconBiiqait orsi awwasleldy fomra th e
used the natural topography of the |l and to assist
maintaining soil moisture, drainage of astsoentas

ient ers tthlee spdienittoat ewhhesesh I n the mdtdwerralbetdesp ddiresy
the site todohgumparetntt igs dtdoednaaaradyEhewateanberry bhed
di stributed from Noadhlh Hhed Sioutdl isglethl Whladhweaerg ht bt
with drainagrisétt doprsolgli ems of diTHies i mags wred qeisrse

use3ofrrigation | ines f orcrnaorbee rprrye chiosges iarrrei geceotnisam
water tabl e wWetearc hied)pwmpmped up to the beds. The ms
becoming increasingly contr otlHe dwatyert irgehsto uUreme ss | pr

Great dmkesranberryr ggad @rwe rtsheniurstwat er usage

nM
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5

'
OFrgreens Supper Club
. 2 e 9
<

p0)|0dy:

| T Tr‘;-\k"\s,
| f}*_ | | ‘ \\'L‘\;: S
Habelman Bros. Company St

o |
|
|
L\\\
~tel |

[\

Fi g3Fatevieweof the Habel mafna rBw oetnhbeerdsd ecdr aani btehgi rny stohuer
Gooal e Earth).

Habel man Br owahtdethrs caigploywut t he growing peri ddeesing
AppendHixstlomal aami hyum i rwergeatliaind paopfetshiee sar dalcetr ry

duertduce the impact of aluminium on the environm
these old irrigation systemsastModeamdsgisé elmsr iae @ 1
During harvest nemowed.i nkl ers are

Fertilisers

The timing and quantity of inorganic fertilisers

cision technology and are informed by the nutr
ervations and tissue sampl eo:n, nudeag i eppe maeigu i I efm
Wi sconsin Cranberry Growers are beginning to use
tili selrasc ks usconl daiserb f(Fi deréved, fRasdildcBieckheén 20
ur e .pellheetlsat tderatarae raappel ioef 4 ti mes during the
ck soldier fly frass is expensive.

Pests and di seases

was cl ear from Bihel dgiacdeael faand wdireathie daolt hmeomo 1 ® |

It
in a system of I ntegirmtWids.ccoSsstn dMama geme it oodi ng o

bedwer e uaslebdor pest control. The cranberries are gr
further sanding, approximately 6 inches every yea:
simul ate pruning and encourage growtald ofi bt hiusn per
observationaoifom. pest inv

MN
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Ther anberry fruit wertmhé Lmpi doptepapest on the tHab
usiAlgt dak%FMC, nowhdiadte)i
appl icedi ncoi de wit Thegg alf
use bacteria and peptid
incl veineg(uren, 2m08Po-hep
(Vestaron, mAhhedamaelustry
develop alternatives at | ZUOETECTL
Cranberry SREB.SKbH)mth was e alternative to conventional
how regul ated the pest.i
unli ke here

Ther e arper eodno nyi m2a qp & | pat
Habel maamdlser and fahesy |
Regatld acont rAalb itchoe sCer g(an
dat e) .

Weed control

Controlling weeds in th|:
Habel manc ofmarirmues throug |
season. Cranberries are
group and the Wi sconsin
trialling 4 new weed co
applied at 5 points dur
cranberry: 1. new plant Figure 36 Stall at the Cranb
emer gentf,r ud.anfBudlhlenepa ng advertising black soldier fl
the seed bed duringnbedryestoration. C

growers i nusMascaotnsennontr ol weeds iQua stahres ncardabnrboear vy
spectrum herbicildestp magyviwkierdg cloo § lo,] n ol fidoartaesb.er r i e
herbicidal barrier in the upper |l ayer of treated
irrigation. ,Weedeedoomgd Iiembegingatbkbdosghl are co
comet aantact with th&€abanfbindiadalurlear rsiigncoeviidde appe
seaslooong weewheontpelied in the early spring.

Howevrer2008&8, EtU eldlanmdi scri mi nat eéCalsearmbinccihd ecso ngwad m a ¢
dichl be&miolss, )nodudeatteo their negative effecdas o1 F
Habel man Bawé hadapted t o ofpleir sagsryesstterm cooft abbeidthge r e b y
t her anbe@rmonidasexdpdotr taor et hhearWke st ed f rCoans abbeadhs enaoctn u
year the bed used for expoyetarbaaygesy bGasdiwrsdn eea

This treatment i sdukedmed hreedengsairsyi ty of productio
means t hdaot ntoheyseem to be able to control the weed
productivity |l evels.

Cranberry products

Cranberries from Habel man Brothers are sold fresh
cranberries are first soaked in 100% glucose sol u;
There is research regarding hiotwh tlheesys csouugladr bceo untadd
cranberries underwent a process of deacidificati ol
sweetener s.

|
111
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Mechani sati on

The Habel man Brother
pioneers of on farm P
efficiency. Thepyomavd{y
which aferuspdaying
applying cryseal beo
straddlaecrteheersanberry
ensure uniformityyhofc
used on &ahe bedbt two f{
minimise traffickisee
Appendi x 1)

Har viersg

Harvesng of cranberri
Brothers be&giprne mbrerm|§
cont i naeersl y oNovémbepeg §
harvesting and there

cranberri eesx theatksd thye ewns

di fferent cranberry

di fferent ti md&g eisrh t

cranberries are haryv

as otske t hparto caerses e d . B ¢

flooded ynpgivoduabdlh Fi gB@8f7e  The daiustchuosrsi ng cranber

fresh har ves thierdgs rpaelrl Habel man Brothers cranberry
procebBaedesti sgf aat er— oo

cr anbbeerdrsy ar ebdtl amadtemds ht hose where the cranberr es
Protection against frost

Aut omated monitoring of all/l of rtolrsd csweismarspy eldéeds
rietk col d t eMpiesr ahaug elsecome more i mportant with th
If a frost is forecast the cranberry bed ars ffrlu otd.
I f icing has to occur to protect the fruit this c.
avoided if possible. This measure may b2 mapigdly .
Thd ofodifngcranberry beds, in which thd sarlanifeirnrcyt i ol
in its ussed. flotr ipprsat eccotn tfrrod m fsrtoosrtm he@nadwmafgodiri m @ .

i mportant ta@anmeteitllatdoc not | ike to beewatsernloodege
mo i tstt hteouch butMomot owéthg of moisture | evels is ori

Renovatiessopr odruaanhbevrery beds

When renovating a cranberry bed, the cisaber dioasn
and crambbamdhiwesfrom ainbaiherdbwemtandga bimadei heomsa
used to push the cranbeobpryhptanhbheyi mayg tbetground

Researchnmomdati on.

UWMadi son researchers wor k c¢l aseliynpwiotvle tphe daurcan ko
curreniftyvatindgl aebean®reamyplsus ee Ap pvemidd ik mayhei mpr
pal atabdl regilienCheileef sbhkeobkung at i mproving the
devel opdé@rganiei tlebagsanbabl e. This GerbdennSwawesoiee
is basSad Dnego.

no
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| mproving production

Yield from cranbeensesihg b
of cross fertilisatioee NThy
(Stubbs etThal sp2&0d2)s. of besd
depending on the | ocation d
requi r edmaeretl sman @s aemii weasmb | e
honeyé&red mason bee hives. T
Bombus imaptueead out of pr g
Habl emRwmlolsi.. nat or crops are
for thesAkt itinlke cegwdo wifn g ,hsee a ¢
umbl e bees are pleac edtgeear
ncouobowgewimgnetrer estingly,

he honatybtlke Habelinmadhi Batod
h

r

using

ey udo gt ismal in their actd.i near

my (bTaiskeer., 2023)
ramnmbrey yield

I n 2023, Habel man Brot hee®
$1. 30 for frfeosrh fpreers hp ocurnadn b | ri ggaemage demonst r artiipng
commanded for cranbéentbeéefguffcranberries grown Mal Wi
about a third 66 taapsfind. fl Quern

di fference in price reflects—Ttme meeu Tor a | ower

pl anting for fresh fruit production to support ef"
Fruits are consider edi gudmea nwih & rh et rseeye dé&h iatreee ober (orvine.
are ripe b,uitpennoets se diisblteest ed byFi gnun®k Angrapbertilieb
producing fr eisahs car ahnbgehr rdigengunt g dYpfamdtyg yields 2
cranberries compared to thaosadbe@eldarfmel)g uprcedwd zd

Opportunities

Wi sconsin Cranberry Growers Association are cont.i |
mar ket for their cranberries. Bob Wilson (2023) d
seeds for cosmetics. This nhdend oi & hkee gcihremmirca It o ¢ drp
cranberry seeds (Gheapsoet salon, o208346pd quality wa
mai ntaining production is key. Stakeholders in Wi
alternatives tnd iim@prugasnicarmwetnrtilegy used these inclu
sol dier flies

Ri sks

Export tariffs are deemed to be a key risk to the

USDA work together to promote al/l products from Wi
i mpor tDutrairnigh fmyWwi sicm@san -Mandiveeorhsad ydi scussions in v

departments with a number of academics regarding
cranberry priodurcdtipdk etetheaeam Laoncbhasniideelt Wrtilgehy ar e s
t

|
|
nature to those reported from the meeting with |

[
h

mnmn
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ReseairlchMhemat odes

University of Wisconsin has &
programmelst he academics ther e
coll aborate with the USDA s5ci
integrated into the univer sit
Growers Association using h e
St atNeemat odes form a | arge co
I PM prodroarmncer antbermrilds .oh

nemat ades npeded quare acr e. H
the impact of these nematoles
pest species, the cranberr /s f
by the behaviour al profile of

turn is affectedobyprterd mdé eimnc
and how they are applied. 2or
tend to provide a populati yn
i nbred and not as tenacious &
naturalShansfefkfan usles themit o
target the cranberry flea »Jece

a more natur al behaviour al pr
efficient compared to the :or
Fi gBo®r oss seactiammeéatyi giun POPUl aFoype & Steffan, 2019 .
macrochrehbawing the air po¢ be applied at | ow pressure ir
come out stunned andi winam,|] 2i &

has been shown that the nematodes are more effec
sprinklers first to wash them down on to the sub

R

Resea+gehetics and b._ % = |

Theral sasl ot of rese
the impact of UV st
hardi ness of cranbe

essential dormancy
et al ., 2024) in an
resilience dfi midtente
for flooding. This
increasingly import
resources are | imit

t hzept of RgmoOoecagys
Uni veafsiWiys-Madssaon i

exploring how to im
of Stephens and Mal

; ; ; Fi gdmey keend wetl and adjacent to cr
by lncreasi ng;aﬂ ko e U.UIY farmsTywpha liant itfhoel ifaor egr ound.
the use of bioferti
to mobilise nutrients.

UWMadi son provides free services for cranberry gr.
contamination of crops by wild genotypes. Genotyp:
(1468 per 20 acre) and mappingdgitclaeg esoltder | efvetlhefvi
and the point at whichThebedawil al s@eed pmendvai ir e
for nutrieint mayilgatilbat the US explores the emer
Typha lLTaherfane areports of aTynoh@gedioens niasitb dgdmi g

ne
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invading cranberry beds and | imiting cranberry pr.
for insulation for c¢clothing (Ponda, no date), con
et al |, 2022) .

Resea+ccp monitoring and precision agriculture

Wireless sensors feed informati on Apnptlo ctaftheieohESdr £ N
l'inking with Cornel]l University and also incorpor
Civil Engineering andPEawvi s ioonmed.etpthen iSgal sepdiiceen by m|) i
and dracreesssed to monitorcrompoms dameh rbaddkes mfi re | np uf
includThgy arel savekopl yg a canopyasaéentsemp &roa tl wioe
and |l ooking at the control of irrigation based on

GHG fluxes have not be
research priwomtiitly 1 ece
Literature is beginnin
car beam ssi onsYd\Wwom seto ual
Whil st travelling in t
obvious thaffTheher dowas
appear to be a policy
carbon Net Zero.

Massachusetts

I was keen to viwésier eMdq
cranberry agronomy var
beds are pedtntleagsead ean
nat uved llsalhndf or t un anee layn,
money | i mited mly noendVv g
with Casey Kennedy fro
Ma s ehau s eatntds so | am abl
insight in relation to
Caseéeyg also a big pr daidy(
The Massataumwmend dlod dre
and the cranberri etshatr
formed i neskmtd !l ®omfoi ne
an acidic |l ow nluntrient
Massachusetts helicopt
fertilisers. Pruning i
no sanding occur s.

onsi n

Fi gddlemagbowi ng the densVagciorf
macrocharipmnt he cranberry bed,

nz
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Fi gd42Er anberry bud in the snow. (Sourc
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Massacfsupetoductivity
times |l ess than anywl
partly because they
ol der cranbdémomuyecul t |
anBarly wBliadhk have
small er berries (Keni
Com) .

Restoration of cranb
mar s hes.

I n 20RB&re was a move
restorepobduobnve

cranberwhi bkedss part
t hMassachusetts CIl 2an
and Climate Plan for
2030 (A2025/ 2030 CEC
APl avhd)ch has been pu
pl ace as @lacghalof t he
War ming Solutions Act

and the 2021 Climate L aGe nNernatAican CReadmaim faorNeMis s
PolicyMassesachusetts Global Warmimog eSolndtoireommag,i o202
sand and rewetting the origfihatastededbedbl|l ashowsts:
; ' ‘ Sayner
o) @ Cloverland
; ol
e © : 3
| V: ) @ StGermginAD‘/—/‘_\
| ] Wobdiffj i A Do 1 i
D G )
| Minocqua Do Lake
0 [ : 3
@
Lake Nokomis
‘| (=) o Rainb ow Cranberries
r Lake __Rapids Suga
Hazelhurst Tomahawk = Cam
| G
=
i d 8, j g HE
= \ / B
4 Pine L?ke “"FI Fefdba‘

FigdBwapo show the | ocation

of( Sbak &€ eNo kwavwi. 9 i @rga rc ko enr

nT
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4. 1. 2. 3 Caislea ksd uMloyk 2mi s, Wi sconsin

The cranbelrarkye bNoogk oami s i s | ocated in Ea@leuRevéel &
44) Istmaild er t han Habel mandBB@Ghhdaceomsdatst s of appro
beds whicacrhe altegef or est i nfghitshecrarnebae.r ry bog was chos
with the knowihdedge itelsati nct he NorglkgebaW sdbeseibh. a
information reported here was gained from my own
site and also from the chranbdbeemgdtpeartigneren to det
di fferences between farming practices for cranber|
Peatt Lake Nokomis can be as deep as 20 m and ttlter
i still extracted forThtehevehot aibélebdi@ r halgohwes st e ayt.

sur f.adeklkomi s grows around 10 varieties in beds t|
Cri mson Qubam@aa&aBuhglrhery establish beds with cuttin
expensive plugs T(hseeier Afpopeessd iixs 8nberries and crailbe
try and @aeaealdl hlaveed lolcjkeerdm shop with a | arge variety
with craHbetroi®&®dadl ¢y, uped t o be used to reéemeve  he
shrubs hdaurvierbguit ng hto @ ewds ucti ve. Rakeese aAkEp enrodvinxu 1 e ©
similar way to Habel mands cranberries are corrall
pl acean oenl evator to take 1tThhee yc raareb @rhreine swafsdchre ds ca ntdi

-

- A
Lake?Nokomis Cranberries, Inc: '

Figddeeri al view of Lake Nokomis Cranberry Fa

ir blower which bITdhws raftfe toH el blhgawess faitgc.i ent ¢ s

round 2 bedlsitdeldd b gl Bomodt her s on farm innovation hz¢
upporting faAmi Bg amp aweat s$phtee $shci hso o | wabsu st uwwhniecdh i nt o

r anbheororwyesred t o extract fl oat iSagadti ntgh e sL adkuer iiNssgk chnair
more costly operation compared to Habel man Br ot |
nly ocewuy s3aeryckairs used for | eved & pboseg wielteen admddt ,u b'si |
f oprest control. Sensors in the ger.ouAnadr eatrpdrbau scefd t o

degrees will trigger sensowi tahl awamse rwhfircofno tLraikgeg eirusp
protection which then fumdéeded hfeorenavy Thewmpnea t @fwad anp
from the cranberry acts to protect the fl ower, bu
pi pe which is Hbhunitede ifrertthe ipeat is required due t

oY O Y W

ny
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| aylaearnd aerlek a signafikcakeéeé Nmdowilsl graze the cran
excl md#tdh mi | es of el dhteriec arendiimgd | evels of bicdi
wol ves, fisamd aoraepu ey ¢ wpLiinkee el sewhere in the stete
is hard U@BO0f prarpd er elqluibhceur s a dayf o7 dmeglsmaonrwdee rk
to meet thheaveebdddtheydraw on the nearest correct

FigdBHeake Nokomi dedr ambeenay .

Fi gdlB&kr anberry bed req
renovation, Lake Noko

no



