Overview of the organic farming fields (?)

Organic agriculture with vegetable and arable crops on sandy soils (HnaepnaHga)

biologische landbouw met groente en akkerbouw gewassen op zandgronden

TOAOPXOWAOIT

Certified Organic Agriculture (EU standards) with a combination of arable and
vegetable crops on sandy soils in the Netherlands

The technology is applied in a vegetable/arable production system on sandy soils in the
Netherlands, but could be applied in various production systems on various soils. There are
not directly environmental constraints for the application of certified organic agriculture.

Main characteristics of certified orﬁanic production can be found in the standards for organic
production in the EU (Council Regulation (EC) No 834/2007). Purpose of the technology is
sustainable production in a broad sense. Concerning soil management, focus is on maintaining
soil quality and preserving (soil) biodiversity. Major inputs are organic fertilizers. No synthetic
fertilizers and no synthetic ﬁesticides are used. In practice in the de Peel region where this
technology is applied also the use of 'organic' pesticides is minimal.

The impacts of the technology are:

- a better soil quality in general,

- reduced nitrate emissions to groundwater,

- better water holding capacity,

- and more stable yield which are however on average 20% lower than conventional yield.

Yield reduction is mainly due to ﬁ)ests and diseases. The economic performance of the system
is good (better than conventional production).

Land user like this technology because of the good economic result and because it call upon
their craftmanship as a farmer. Then again, farmers dislike it because its complicated, and
pestg are sorlnetimes hard to control and finally because of additional handlabour needed for
weed control.
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Organic agriculture with vegetable and arable crops on sandy soils

BAVPLUWJI

Lembourg B iy
LEuBouG.

Baipwwun: located close to the village
Vredepeel, De Peel, HugepnaHg

AYH WWHXNAr33HA XaMpargcaH TexXHosorn
H3BTPYY/IC3H raspbiH T00: 2-10 baipwnng,

COHrocoH 6aiipLunyyAbIiH rasapsyiiH
xon6éont

e 5.84965, 51.5432

e 5.8514, 51.5432

TexXHONOruiAH TapxanT: rasap A33p Xurj
TapxcaH (approx. 0.1-1 km2)

TycraiA xamraananTtTai rasap HyTarT?:

X3pamKUNTUIAH orHoo: 1998

HyTarwyynnbsiH Tepen

[a3ap awmrnaryzblH caHaadnnraap
Ynamxnant cUCTeEMUAH X3¢ar (> 50 xwn)

Typwunt/cyganraansl yp AyH

FazHbl Tecen/xeTenbepuiiH
L3MXISTINM3P
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Natural control of the carrot fly, with smelly onion oil. (Harry
Verstegen)

an FR Y G

n of co‘mpost on thé field (?)

TEXHO NH AHTUAN

YHACH 30pUNnro
YANABIPAINNIAT CaiKPyynax

raspblH JOPOATNLIT Byypyynax, C3Pruiinsx, HOXeH C3IPraax
3KOCUCTEMUIAT Xamraanax

/&@ )
CaB raspbIr xamraanax (ycHbl ax/ rofiblH azar) - ycaz TeXHONOrUTOM

xocnyynax
61ONOTNIAH TOPeN 3YMANIAr xamraanax / cambxpyynax
raMLriAH 3pCAVIAr byypyynax
YYP aMbCrafiblH eepunenT/ sKCTpuM 6angan 6010H TyyHUIA
Heneeneny AacaH 30X1LOX
YYP aMbCranbliH ©epunentT, TYYHUA yp Heneer baracrax
VP alWnrtam 3a1nH 3aCrniii Heneer 6uin 60rox
HUAMMA, Y3YYN3X Yp Heneer 61 60/1rox

FaspbIiH JOPONTONTOM X0N1600TO 30pUNTO
raspblH OPOTNI00C ypbAUMIaH CIPrUinnsxX
FaspblH JOPOUTALIT Byypyynax
XyuT3i JOPOMTCOH ra3pbIr HOXOH C3Praax/ calbxpyynax
raspblH JOPONTONS AaCaH 30XMLIOX
XON6OrAoNryii

I'T™M 6ynar

e D3/K13X TOITOLOO (TapuUMal 33/K13H Tapranax, ypuHLLAAX,
OHXe6H Tapuranax)

o XOPCHUI YPXWA LUVMUAH HIMACIH MEHEeXXMEeHT

e XOpTOH 6a ©BUHWI HIMJCIH MEHEXMEHT (OpraHvk rasap TapuanaHr
XxaMpyynHa)

lasap awwvrnant

TapranaHruiiH Tan6ai

Hsr HacT yp Tapva: yp Tapva - apBali, yp Tapua - 3pA3H3
Wi, 6yypuarT ypraman - BaHayn, YHAICT/6ynuyyT
ypraman- Temc, YHA3CT/OynLyyT ypraman - YAXpUIAH
MaHXWH, XYHCHUI HOTFOO - YHACIPX3T HOroO (1yyBaH,
COHIIHO, XYP3H MaHXWH, bycaz)

Xnng ypraman yprax yavpabiH 100: 1

YcaH xaHramx
baliranuiiH ycanraaTau
BaiiranuiiH/ycanraatai apra XoCoaCoH
6Yp3H ycanraaTali

JlopoiiTonbiH Tepen
— 2=~ XOPC canxmap 3Bapax - Et: XepcHuii ragaprsiH 3eeraen

XOPCHUI XUMUIAH gopoiiTon - Cn: Ypxun Wwum 6a an3mar
Byypax (3N3raANAH LWanTraaHryi)

( XOPCHUI $pU3UK AopoiATon - Pc: Xepc AartapLumx

610NIOrNIAH AOPOIATON - Bs: YpramnblH YaHap, Tepen 3yiin,
O/10H AH3 barigan byypax, Bl: XepceH A3xb aMbapan anjargax

YCHbI A0poiATon - Hg: MyHWUIA yCHBI YaHap MyyAax

'TM apra xamx>33

ArpoHOMMIAH apra Xama3 - Al: Ypraman/ xepceH 6ypxaBuy,
A2: OpraHuK HIrA3N/ XepCHUI YPXXmuA WM, AS5: YpuiiH
MEHEeXMEHT, CaliXpyyncaH copT

MeHe>XMeHTUIAH apra Xampka3 - M2: AWnrnanTbiH
MeHEXMEHT/3PUVMUIT 88puiex

TEXHUKWINH 3YPAT

TeXHUKUIAH Y3YYNaNTYYA

Wocat SLM Technologies

Organic agriculture with vegetable and arable crops on sandy soils

2/7



The most important aspects of organic agriculture are: application of
only organic manure and no application of synthetic pesticides, with

the idea that soil quality and environment can be positively effected
by this.

CORGAMIC FARMING IM THE METHERLANDS

¢ iSQAPER

‘ iteractren Sod CQuabty Assrsman

This praject b recened funding from the Evrapean Unios's Kanizos 2090 masarcs
and inaovaton programnme srder grand agresmeat o 455758

Gheaiie Ajdderny of Apraetuin Ssanies and 1he Critmse Apodamy ol Sinkrda

S Stare 5 t Far Ed , b and Irmevation Cosfroct: 15.0170-1

Author: Marie Wesselink

BN BONITOX BA APYUJIAX: YT AXXUNTIATAA, MATEPVA BA 3APAAN

MaTtepwan, 3apa/ibiH TOOL0O 3apaang Heneesiex XaMriiH Yyxan Xy4YuH 3yinc
e TOOLOO0ICOH 3apANyyA: TeXHONOMMINH HIRK TyC BYp (Xamk33 6a handlabour for weed control
TanbaH Hapk: 50 hectares)
e 3apAan TOOLOXOA aluuriacaH BajtoT: euro
e BantoTblH XxaHW (am.gon): 1 am.gon = 0.87 euro
e Har e4puiiH axXnnyHbl XeAeMep XencHUA gyHaax: 160

X3apamKyy/K 3XN13X34 Waapaaaratan yiin axunnaraa

. Change machinery (mainly for weed control) (Xyrauaa / gaBTamx: before during conversion period)

. stop using synthetic pesticides and nutrient (Xyrauaa / gaBTamx: beforer conversion period)

. choose conversion period crops (Xyrauaa / gaBTamx: 2 years before start certified organic production)
. start conversion period (2 years) (Xyrauaa / gaBtamx: 2 years before start certified organic production)
. design and adapt crop choice and rotation (Xyrauaa / gaBtamx: before and during conversion period)

u b~ wnN =

Buii 6onroxop wWaapaaraax matepman 6a 3apgan (per 50 hectares)
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B 3apaan HwuiaT gyHrasc
H3mKnmH yH3 " - rasap
3apaibiH H3p, Tepen X3VDKMX HIMK Too xamKa3 OYpPVIH HUIAT -
(euro) awmvrnardmiH
epTer (euro)
TenceH %
ToHor Texeepemk
investments in mechanical weed control machinery piece 1.0 50000.0 50000.0 100.0
TexHonoru 6uiA 6orox HUIAT YH3 epTer 50'000.0
TexHos0rv 61t 60/1rox HAKT YH3 epTer, am.40/1/1ap 57'471.26
Apuwnraa, ypcran yin axunnaraa
1. mechanical weed control instead of herbicides (Xyrauaa / gaBtamx: each cropping season)
2. Handlabour for weed control (Xyrauaa / faBTamx: each cropping season)
3. Spread of organic fertilisers instead of synthetic nutrients (Xyrauaa / gaBTamx: each cropping season)
Apuwnnraa, ypcran yin axxunnaraaHg waapgargax matepuan 6a sapgan (per 50 hectares)
. 3apaan Hwnt gyHraac
HamkuiiH yH3 ” .~ rasap
3apAsibiH H3p, Tepen Xampkmx HINK | Too Xamka3 6YpUiiH HNIAT <
(euro) epTer (euro) awmrnardyniiH
PT TesceH %
Xeaenwviep 3pxs3nT
Additional handlabour mostly for weeding hours 250.0 160.0 40000.0 100.0
Additional labour for mechanical weed control hours 75.0 160.0 12000.0 100.0
ToHor TexeepeMk
yearly costs of weed control mechanisation |euro I 1.0 | 5000.0 5000.0 100.0
TexHONMOruiH apuwiraal/ypcran yiin akxuuiaraaHg waapaarfaax HUAT YH3 epTer 57'000.0
TexHos0r ap4wiax 6a ypcrana axibiH HUAT YH3 epTer, aM.40/11ap 65'517.24

BAVITAIMNH HBXLB/

Xunuiin gyHaax xyp TyHaac
<250 mm
251-500 mm
501-750 mm

751-1,000 mm
1,001-1,500 mm
1,501-2,000 Mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy

xaBTra (0-2 %)
6ara 33par Hanyy (3-5 %)
AYHA 33p3ar Hanyy (6-10 %)
x3Bru (11-15 %)
Hanyy (16-30 %)
nx Hanyy (31-60 %)
aru, Hanyy (>60 %)

XepcHuii 3y3aaH
MaLl HUMMH (0-20 cm)
HUMIH (21-50 cm)
AYHA 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

T'YHWIA YCHBI TYBLUWH
rajapraac

<5wm
5-50 m
>50 m

3ylinuiiH onoH sH3 6angan
WX

AYHA 33par
bara
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Arpo-yyp ambcranbiH 6yc
YnArnar

ynnrnar
xarac xyypar
Xyypam

Fa,qaprblH X3I163p
T3rw eHaepner/ Tan
Hypyy
YY/bIH 3HMP
[L0B TONTOZ
631
XOHANA

XepcHWI 6yTaL, (OHIeH Xepc)
OYAYYH/ XOHIeH (31C3pXar)
AYHAAX (3NC3HUPP,
LaBpaHuap)
HapWnH /XyHA, (LLaBapnar)

FagaprbiH yCHbI XYPT33MX
XaHrantram

caviH
AyHA 33p3ar
XaHranTryi/ 6ainxryi

AMbApax opYHbl ON10H SIH3
6anpan
Mx

Organic agriculture with vegetable and arable crops on sandy soils

Yyp aMbCranbiH Y3yya3aTyya

KnnniiH HMinN63p xyp TyHAac mm: 850.0
Llar yypbiH cTaHupiH Hap: Volkel the Netherlands

[analiH TyBLUHeeC A33LWXN

eHAep

0-100 4.7.4. M.
101-500 4.7.4. M.
501-1,000 g.7.4 M.
1,001-1,500 A.7.4 M.
1,501-2,000 4.7.4 M.
2,001-2,500 g.1.4. M.
2,501-3,000 4.7.4. M.
3,001-4,000 g.1.4 M.
> 4,000 4.7.4. M.

XepcHuin 6yTay, (ragapraac

pooltu > 20 cm)

OYAYYH/ XeHreH (31capxar)
AYHAAX (3NCIHURP,
LaBpaHuap)

HapuiiH /xyHA (Lasapnar)

YcHbI yaHap

(6onoBcpyynaaryii)
caliH YaHapblH YHAHbI yC
MYy YaHapblH YHAHbI yC
(U3B3pLUYYNIX
Wwaapganaratan)

36BX6H rasap TapvianaHruinH
30puvynantaap almrnax
(ycanraa)
awmrnax 601o0MxXryi

YCHbI YaHap rax:

TeXHOIOT VAT HIBTPYY/ICIH

rYArap Hexuen
XOTrop Hexuen
xamaapanryr

©HIreH XepCHUA An3mMmaruiiH
X3M>K33
nx (>3 %)

AyHa (1-3 %)

6ara (<1 %)

YCHbI JaBOKUNTBIH
TYBLUVHWIAT OPYHbI acyyaan

ra>k Toouaor yy?
Tuiim
Yryn

YepuiiH gaBTaMx
Tuiim
Yryii
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AYHA 33p3r
bara

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNONT

3ax 333/1MIAH Ynr XxaHgnara
aMb 3yyx apra Xan63puiiH
(eepuiree xaHrax)
XONMMOT (aMbXupraa 6a
xyAangaang)

XyAangaa HaiMaaHbl/ 3ax
333/1MIAH

CyypVIH 3CB3/1 HYYANNIAH

Cyypbluman
Xarac-HyyA3nuninH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6am
<0.5ra

0.5-1ra

1-2ra

2-5ra

5-15ra

15-50 ra

50-100 ra

100-500 ra

500-1,000 ra
1,000-10,000 ra

> 10,000 ra

<[]

OpnorbiH 6ycag 3x yycBap
Hwit opnoreiH 10 %-nac
AooLL
HwiAT opnorbiH 10-50 %
HwinT opnorbiH 50 %-nac g3sw

XyBb XYH 3CB3N 6ynryya
XyBb XYH / epx
6yN13r / 0ONOH HUATWIAH
XOpLIOoO
aXunTaH (KoMnaHu, 3acrmiiH
rasap)

Xamx33
6ara-xamx33HuI

OYHA-X3MXKIIHUI
TOM-X3MX33HWI

[>ap 6yT3L, YANUNATI3IHUA XYPTIIMXK

3PYYN M3HA
60n0BCpON
TexXHVK 3eB/16ree

X6L,6/IMeP 3PX/ISNT (XKML Hb, XAA-

aac eep)

3ax 3337

IPUNM XYUHUI XaHramx
3aM T33B3p

ycaH xaHramx 6a apuyTran
CaHXYYTVAH YIANYUAr3

anyy 7| caliH
anyy Y caiin
anyy Y caitH

aayy 7 caiiH

anyy
anyy
anyy
anyy
anyy

S S SIS s
o
@
N
I

UnH337131 6aiig/ibiH TYBLUUH

H3H Aayy

Anyy

AYHAaX
UMH33M13T

Mall YH3313T

Xytic
3M3rT3l
3p3rTait

[asap emunen
TOPUIH
KOMMaHW
H3rANNIAH/ TOCrOH
6ynar

XyBb XYH, ©MUNIAH
rPYUNN33ryr
XyBb XYH, ©MYMNAH
rPUNIMISTIN

MexaHuKXKyynanTbiH TYBLUWH
rap axun
epAniH xecer

MeXaHWKXCcaH / MOTOpPTOM

Hac
XYyxaq
3anyyc

AYyHA Hac
axmmar Hac

[a3zap awwmrnax spx
HI3TT3 XYPTIX (30XMOH
6aiiryynantryii)
H3rAINIAH X3163P33pP (30XMOH
6airyynantrai)
TYP33CUIH X3163p33p

XYBb XYH

Yc awmrnax apx
HI31TT3 XYPTIX (30XMOH
6aviryynantrym)

H3rAINAH Xa163P33p (30XMOH
6ariryynantrai)
TYP33CUIiH X3163p33p
XyBb XYH

HOJ/166

HwWiAram-3 niiH 3acruiii yp Henee

Yp TapuaHsbl ypray,

OYT33r43XYYHWIA ONOH SH3 XaN63p

XAA-H 3apaan

TyXalH ax< axyriH opaoro

AXJTbIH XaMX33

HWIAram-coénbiH yp Henee

DKONOTUIAH Yp Henee

yC XypumTayynax (ypcaw, 60pooHsbl

yC, uac r.m.)

XOPCHUI YNIAr

Wocat SLM Technologies

ByypcaH v H3M3rACOH Up till now, crop production is generally lower in organic
agricultural systems compared to conventional systems.
Byypcar VI HaMarACaH Diversity is enhanced because of more organic matter
application, no synthetic pesticide use, and no use of GMOs
HamaracaH v ByypcaH
organic planting material and manure are more expensive
ByypcaH s H3M3rACOH Organic products can be sold at a higher price if they are
certified
HamaracaH L4 ByypcaH . .
More (hand)weeding is needed because of no pesticide use
Gyypcan 7 caibpcan Due to better soil structure the water holding capacity of
the soil increases, but also the natural drainage of the soil
improves
Byypcar s HAMITACIH Due to higher organic matter (manure) inputs the water
Organic agriculture with vegetable and arable crops on sandy soils 5/7



holding capacity of the soil improves
XOPCOH BYpx3BY

In general, soils used in organic agriculture are covered

6yypcaH v caxupcaH . .
more months in a year, due to more usage of cover crops in
winter season for example

LIMMT 604NCBIH 3praNT/ C3PranT
Gyypcan / HIM3TACIH More attention is paid to the nutrientcycles, cover crops are
used to maintain nutrients for the next season
XOPCHNI OpraHvK HIrA31/ XepCeHZ
aryynargax kapboH . . . L
ryynara P Gyypcan ’ HIM3TACSH More organic matter is applied, slowly this will lead to a
higher content in the soil
ypramnblH Tepen, 3yiin
Gyypcan ’ HIM3TACIH No use of pesticides gives the opportunity for a diverse
range of plants to develop
ALt Tepen, 3yin (MaxumH, WMt
XOPXOW, TOOC XypT33rin - . .
P P A) Byypcan s HAMIrACIH Pesticides can also harm the beneficial species, no
pesticides = more benificial species
amMbApax OpYHbl O10H SiH3 baiigan

Gyypcan ’ HAM3rACIH The whole agricultural system gets more diverse due to

more organic inputs and less pesticide inputs
XOPTOH LLIABX/©BYHMIA XAHaNT

Gyypcan 7 HOMBTACHH It is harder to control pests and diseases when synthetic
pesticides are not allowed. There is no organic cure for all
pests and diseases (yet)

raHriiH Henee
Hamaracan ’ byypcah Due to better soil structure the soil is less vulnerable for
drought events
33prangass Tanbaig nnpsx Henee
rasap J00pPXM YC/TONbIH YCHbI
60XUpAON HamaracaH 7 6araccan

less nitrate leaching

OPTOr BA ALLUTMINH LUNHXWTD

Buii 6onrox 3apgantaii xapbLyynaxaz 0/1CoH aur
BornHo xyrauiaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aigan P P
YpT XyrauaaHz 3praH Tenergex

o Mall ceper v Malll 3epar
6anigan

Ypcran 3apgantaii xapbLyynaxaz 0/1CcoH amr
BornHo xyrauiaaHz 3praH Tenergex

o Mawl ceper v Mall 3epar
6arigan P P
YpT XyrauaaHz 3praH Tenergex

< Mall ceper 4 Mall 3epar
6arigan

YYP AMbCIAJ1bIH ©6PY/16/1T

Yyp ambcranaac xamaapax aroyn (ramLuvr)

FaH raunr MaLu Myy 2 Malu caiiH
HYTATLLUYYAX BA JACAH 30XNLIOX

TyxaiiH HyTar f3BCrapT TEXHONOI WA HIBTPYYCIH rasap TeXHONOrWIAr HIBTPYYNCIH 6YX XYMYYCUIAH X34 Hb MaTepuanniar

awmrnaryzibiH XyBb ypamLuyynan aBanrymrasp TeXHONOMUIAT X3P3rKyyacaH 637
XKULL33/ TypwmnnT 0-10%

1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonorm Hb eepuneraex 6y Hexuen 6agans gacaH
30XULOXbIH TYN1[L ©epysierfceH yy?
Tniam
Yryvi
Amap eepunenTeHs am3ar B3?
YYP aMbCrasbiH 66puienT/ 3KCTPUM Y3330
3aXx 333/1IUMH eepynent
AXWJT Xe461MepP 3PXNI3X 6010MX (>I<.Hb L VJIXNX XeAeJ‘IFGeHI/IVI
yaMaac)
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AYTHINT, CYPTAMX

[laByy Tan: rasap awmrnarymiiH 6ognoop Cyn Tan/ pytargan / a3pcasn: razap alimriardymiiH

e higher income 604N100pAaBaH Tyynax 6010MXKYYA

e better soil quality e more handlabour for weeding improving mechanical weeding
e more challenging techniques, more craftmanship

[laByy Tan: 3MX3Trary 3¢/ 6ycaz M3/433/13/1 OFCOH XYMYYCHIiH e more losses due to pests and diseases resistant varieties. Robust
60an00p plants and robust crops. Enhancement natural enemies. more

e more sustainable crop diversity
ili e more work in marketing the products better market organisation,
e more resilient

e lower nitrate leaching cooperation

Cyn Tan/ gytargan / 3pcasn: 3MX3Trary 3cean 6ycag M34337131

erceH XyMyycuiiH 6oanoopaaBaH Tyynax 6010MxXyya

e high dependency on abundant (partly conventional) animal
husbandry in the region mixed farms or close cooperation
between organic animal farms and arable farms

e risk of dependency on biopesticides more resilient production
systems, resistant varieties, enhancement natural enemies.
Robust plants

CYYPb M3/33/13/1YY/,

DMX3Trary XsiHaH Toxvongyynarymg, XaHary

wijnand sukkel Marie Wesselink Ursula Gaemperli
Gudrun Schwilch
Alexandra Gavilano

BapumT)KyyncaH orHoo: 20 7-p cap 2017 CyynuiiH wiunH3unan: 05 6-p cap 2019

M>3A33131 erceH xyH
wijnand sukkel - TTM M3praxkunTaH
Marie Wesselink - None

WOCAT M3423111IAH caH Aaxb 6ypaH TogopxoiinonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_2978/

Xon6orgox 'TM magasnan
TOZAOpPXOUryr

BapuMT>XXyynanTbIr 30X1OH 6aiiryyncaH

Bariryynnara
e Stichting Dienst Landbouwkundig Onderzoek, Wageningen University & Research Centre (DLO) - HugepnaHg
Tecen
e Interactive Soil Quality assessment in Europe and China for Agricultural productivity and Environmental Resilience (EU-iISQAPER)

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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