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HOEAT

Organic agriculture with vegetable and arable crops on sandy loam soils

(HnaepnaHg)

Biologische landbouw met groente en akkerbouw gewassen op zandige leem

TOAOPXOW1OJ1T

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

The technology is in this specific case applied on sandy loam soils in the Netherlands. It is
not limited to those specific conditions. Organic agriculture could as well be applied on other
soil types, and it could be applied in various cropping systems as well. There are no
environmental limitations known which would prevent a farmer from applying certified
organic agriculture on his farm fields.

The characteristics which a system has to fulfill to be certified organic agriculture are to be
found in the standards for organic production in the EU (Council Regulation (EC) No 834/2007).
Main points in this standard are: no application of synthetic pesticides and no use of
synthetic fertilizer. Next to that, there are certain specifications on how many crops you need
to have as a minimum in your rotation etc. The purpose of this technology is a sustainable
production in general. The idea behind is, that with more care and attention for your
production, without the use of synthetic products, you will have a more sustainable and
resilient system.

The major input in organic agriculture is organic manure. Because synthetic fertilizers are not
allowed more care and attention is paid to apply the right amount of the ri%ht organic
fertilizers. In general this leads to higher inputs of organic matter to the soil.

The positive impacts of organic agriculture are:

- better general soil quality (more organic matter, better structure, higher fertility, more soil
life, more diverse soil life)

- better water holding capacit){1

- reduced nitrate leaching to the groundwater

- good economic impact (with the label 'organic' farmers can sell their products for a higher
price)

Organic agriculture (compared to conventional) also has a negative impact: yields are in
Eeneral up to 20% lower than conventional production. This yield reduction is mainly caused

y pests and diseases, because no synthetic pesticides are allowed, the control of many
diseases and pests is not possible.

Land users like this technique because it is actually more than just an application of a
technique, it is a way of farming. Organic farming calls upon the craftmanship of the farmers.
They like it because they know they are contributing to a more sustainable farming system.
Farmers may dislike it because it is complicated to obtain the same yields as with
conventional agriculture, and because it is not yet possible to control all pests and diseases.

BAVIPLLINJI

Bavipwiwun: Surroundings of Lelystad, Flevoland
- Flevopolder, Hugepnana

OYH WHXXUAT33HA XaMparacaH TeXHomnorm
H3BTPYYJIC3H raspblH TOO: H3I 6alipLUMng

COHrocoH 6aiipLunyyabIiH rasapsyiiH
xonéont
e 557745, 52.54405

TexXHONOrniiH TapXxanT: rasap A33p XUr4
TapxcaH (approx. 0.1-1 km2)

TycraiA xamraananTtTai rasap HyTarT?:

X3parKUnTuiAH orHoo: 2009

HyTarwyynnsiH Tepen
la3ap awmrnarygbiH caHaauwaraap
Ynamxnant cMcteMuiiH xacar (> 50 xwn)
Typwunt/cyaanraansl yp AyH
FazHbl Tecen/xeTenbepuiiH
JiEIV Y Eln ETZIcE] o)

TEXHONOTNH AHTNAN

YHACH 30pUNro
YANAB3PANWNAT Calbkpyynax

raspblH JOPOWTALIT Byypyynax, CIpruinnsx, HeXeH c3prasx
3KOCUCTEMUIT XaMraanax

lasap awwvrnant
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CaB raspbIr xamraanax (yCHbl 3x/ ronblH agar) - bycaz TeXHONOrnToM
xocayynax

61ONOTNIAH Tepen 3yMNWIAT xaMraanax / camxpyynax

raMLUTVAH 3pCANVIAr Byypyynax

YYP aMbCranblH epunent/ aKCTpum b6arigan 6010H TyyHUIA
Heneenenj facaH 30XMLOX

YYP aMbCranbiH 66p4YienT, TYYHUA yp Heneer baracrax

VP alnrtam 341iMH 3aCrniii Heneer 6uin 601rox

HUAMMA, Y3YYN3X Yp Heneer 6uii 601rox

Fa3pbIH JOPOTONTOM X01600TOW 30pUITO
raspblH JOPOMUTA00C ypbAUMIaH COPrUnIaxX
[a3pblH JOPOUTALIT Byypyynax
XyUT3ali JOPOVITCOH raspbIr HOXeH C3Praax/ carbxpyynax
raspblH JOPONTON/ acaH 30XMLOX
xonéorgonrym

['T™M 6ynar

e I3/DKN3X TOTTONL00 (TapyMain 33/KI13H Tapuanax, ypuHLInax,
BHXeeH Tapuanax)

o XOpPCHWIA YPXXUN LUUMUIAH H3MAC3H MEHEeXMEeHT

e XOpTOH 6a ©BYHWIN H3rAC3H MEHEXMEHT (OpraHvK rasap TapvianaHr
XampyynHa)

TEXHVIKNIH 3YPAT

TeXHVKUIAH Y3YYA3NTYYA

Wocat SLM Technologies

TapuanaHruiii Tan6ai
gz ® H3r HacT yp Tapuwa: XyHCHWIA Horoo - bycaj
/&( Xung ypraman yprax ynmpabliH T00: 1

YcaH xaHramx
baliranuiiH ycanraaTam
baliranuiin/ycanraaTai apra XocosicoH
6ypaH ycanraaTan

[JopotiTonbiH Tepen
“~ =~ X@pC canxvap 3BApaX - Et: XepcHuii rafaprui 3eergen

XOPCHUI XUMUIAH popoiiTon - Cn: Ypxxun WM 6a sansmar
Byypax (3N3raANiAH LWanTraaHryi)

( XOepPCHUI $pU3UK AopoiATon - Pc: Xepc aartapLumx

61oNI0rNiiH AOPOIATON - Bs: YpramnblH YaHap, Tepen 3yiin,
O/10H AH3 baligan byypax, Bl: XepceH Aaxb aMbapan anjaraax

YCHbI JOPOIATON - HQ: M'YHWIA yCHBI YaHap Myyaax

'TM apra xam»33

o MeHe>XMeHTUIAH apra Xampkaa - M2: AlinrnanTbiH
y MeHEeXMEHT/3pUMUNIAT 88pHNex

ArpoHOMMUIAH apra xamka3 - A1: Ypraman/ xepceH 6ypxaBy,
A2: OpraHuK HIrA31/ XePCHNUI YPXWUA LM
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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.

ORGANIC FARMING IM THE METHERLANDS

‘ iSQAPER

‘ inieracinee $od Qualty Assrsumen

This praject hm recersed fanging drom the Esrapean Urios's Kanzes 3020 means
and inacvatan programme sndsr gront ogresmet Ko 438750

Chemidd hiddiiny af bgraatuinl Sl nles dad 1he Cricmse Lyoslasy ol Sdmedad

Jmina Share 5 i Far B + By b aredl IFvovanon Corfrock: 13.0070-1

BN BONITOX BA APYUIAX: YAZT AXXUNTIATAA, MATEPUA BA 3APAAN

MaTtepwan, 3apA/ibiH TOOL0O 3apaang Heneesiex XaMriiH Yyxan Xy4YuH 3yinc
e TOOL0O0/ICOH 3apANyyA: TEXHONOMUIH HIRK TyC Byp (Xamk33 6a Increase in labour for weed control
Tan6anH Hark: 50 hectares)
e 3apAan TOOLOXOA aluMriacaH BajtoT: euro
e BantoTblH xaHW (am.gon): 1 am.gon = 0.87 euro
e Har e4puiiH axXnnyHbl XeAeaMep XeNCcHUA gyHaax: 160

X3pamKyy/K 3XN13X34 Waapanaratan yin axuniaraa

. Adapt/change machinery (Xyrauaa / gaBTamx: before and during conversion to organic)

. Stop using synthetic pesticides (Xyrauaa / gaBTamx: before conversion to organic)

. Stop using synthetic fertilizers (Xyrauaa / gaBtami: before conversion to organic)

. Choose conversion period crops (Xyrauaa / gaBtamx: 2 years before start certified organic production)
. start conversion period (Xyrauaa / gaBTamx: 2 years before start certified organic production)

. Design and adapt crop choice and rotation (Xyrauaa / sasTamx: Before/during and after conversion)

o Uk WN =

Buii 6onroxop wWaapaaraax matepman 6a sapgan (per 50 hectares)
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Hon
3 3apaan VIAT [lYHI33C
H3mKWUiAH YH3 . . rasap
3apAJibiH H3p, Tepen X3MOKMX HIPK |  TOo XamvpKa3 6YpVIAH HUIAT .
(euro) awmrnarymmiH
epTer (euro)
TesceH %
ToHor TexeepeMX
Investment in mechanical weed control machine piece 1.0 5000.0 5000.0 100.0
TexHosnorn 6umia 60/rox HUAT YH3 epTer 5'000.0
TexHos0rv 61Kt 60/1roX HAUT YH3 epTer, am.40/11ap 5747.13
Apuwnraa, ypcran yinn axunnaraa
1. Mechanical weed control instead of herbicides (Xyrauaa / gaBtamx: each cropping season)
2. Handlabour for weed control (Xyrauaa / gastamx: each cropping season)
3. Spread of organic fertilizers instead of synthetic fertilizer (Xyrauaa / agaBTamx: each cropping season)
Apuwnnraa, ypcran yun axunnaraadj waapgaraax marepman 6a sapgan (per 50 hectares)
3 3apaan HwuiAT ayHrasc
H3rKumH yH3 " - rasap
3apA/ibiH H3p, Tepen X3VDKMX HIMK Too xampkas OYpPVIH HUIAT o
(euro) epTer (euro) awmvrnardamiH
pT TesceH %
Xepenmvep 3pxsanT
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 TexeepeMx
Yearly costs of weed control mechanization |euro | 1.0 | 5000.0 5000.0 100.0
TexHoMorniiH apuuaraa/ypcran yiin axxwuiaraaHg, Wwaapgaraax HUAT yH3 epter 57'000.0
TexHo/0rv apywiax 6a ypcrana axsibiH HAAT yH3 epTer, am.4o/171ap 65517.24

BANTANTMINH HBXLenN

Xunuiii gyHaax xyp TyHAac

<250 mm
251-500 mm
501-750 mMm
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

xaBTrani (0-2 %)

6ara 33par Hanyy (3-5 %)
AYHZA 33p3r Hanyy (6-10 %)
x3Bruin (11-15 %)

Hanyy (16-30 %)

nx Hanyy (31-60 %)

3ry, Hanyy (>60 %)

XepcHwii 3y3aaH

Maw HUMMH (0-20 cm)

HUMMH (21-50 cm)

AYHZ 33p3r 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
MaLll 3y3aaH (>120 cm)

FYHWIA yCHBI TYBLUWH
rajapraac

<5m
5-50 m
>50m

3yAnuiiH onoH sH3 6arigan
Nx
AYHZ, 33p3r
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Arpo-yyp ambcranbiH 6yc

ynrnar
ynrnar

xarac xyypari

Xyypam

FagaprbiH xan63p
Tarw eHaepner/ tan

HypYyYy
YYAbIH 3HIP

[0B TONTOZ
631
XOHAWM

XepcHWii 6yT3Ly, (6HreH xepc)

BYAYYH/ XOHreH (31CapXxar)

AYHAAX (3NC3HL3P,

LaBpaHuap)
HapWIMH /XyHE (LWasapnar)

FagaprbiH YCHbI XYPTI3MX

XaHranTTam

caviH

AYHA 33par
XaHranTryin/ 6anxryi

AMbJpax OpPUHbI OJIOH SIH3
6ainpan

Nx

Yyp ambcCranblH Y3YYA3ATYYA
XnnnitH HYMinN63p xyp TyHAac mm: 800.0
Llar yypblH cTaHupIH Hap: Lelystad

JanaiiH TYBLUHeeC A33LWXN

eHAaep
0-100 4.7.4. M.
101-500 4.7.4. M.

501-1,000 A.7.4 M.

1,001-1,500 4.7.4
1,501-2,000 a.7.4
2,001-2,500 a.7.4
2,501-3,000 a.T.4
3,001-4,000 a.7.4
> 4,000 4.7.4. M.

M.
M.
.M.
. M.
M.

XepcHuii 6yTaL (ragapraac

poow > 20 cm)

TexHONnoruir HIBTPYYICIH

TYAr3p Hexuen
XOTrop HeXUe/

XamMaapanrym

©OHreH XepCcHUIN AN3MarniiH

X3MX33

6YAYYH/ XOHreH (31CapXxar)
AYHAAX (3NC3HLRP,

LaBpaHuap)

HapWinH /xXyHA (Lasapnar)

YcHbI YaHap
(6onoBcpyynaaryii)

CaliH YaHapblH YHAHbI yC
MYY YaHapblH YHAHbI yC
(U3B3PLUYYNIX
Wwaapganaratan)

36BX6H rasap TapuanaHrmiH

30puynantaap awmrnax

(ycanraa)

awmrnax 6o01oMxryi
YCHbBI YaHap rax:

nx (>3 %)
AyHA (1-3 % )
6ara (<1 %)

YCHbI AaBOKUNTBIH
TYBLUVHWIAT OPYHbI acyygan
rax Toougor yy?

Tniam
Yryn

YepuiiH gaBTam>x
Tniam
Yryn
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bara

AYHA 33p3r
Bara

TEXHO/IOTM H3BTPYY/IC3H TA3AP ALLUVTNATY/AbIH TOAOPXOWNIONT

3ax 333/IUIAH YUK XaHgnara
aMb 3yyx apra xan63puiiH
(eepuiiree xaHrax)
XO0NMMOT (aMbxupraa 6a
xXyfanaaaHa)

XyAangaa HaMaaHbl/ 3ax
3931UIAH

CyypVH 3CB311 HYYANVIAH

CyypbLuman
Xarac-HyyA31uniAH
Hyyasnniin

© pXUIAH 30puynanTtaap
alumrnax raspbiH Tan6ai
<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
HwiAT opnorbiH 10 %-mac
ool
HwuiAT opnoreiH 10-50 %
HuiAT opnorbiH 50 %-mac A33Lw

XyBb XYH 3CB3N1 6ynryya
XyBb XYH / epx
6yN13r / 0ONOH HUATUIAH
XOPLLOO
axwunTaH (KoMnaHu, 3acrmH
rasap)

Xam>x33
6ara-xamx33sHui

LYHA-X3MXIIHUI
TOM-X3MXKIIHMIA

O34 6yT3L, YANUNATIZHWIA XYPTIIMXK

3PYY/ M3HA
60n0BCpON
TEXHVK 36B/16ree

X6L,6/IMeP 3PX/I3NT (KULL3 Hb, XAA-

aac eep)

3ax 3331

IPUNM XYUHUIE XaHramx
3aM T33B3p

ycaH xaHramx 6a apuyTran
CaHXYYTUAH YANYMAT3

aayy Y caiin
aayy v caitH
aayy

AN

caliH
agyy |7 caiiH

anyy caviH
AAYyY
SAYY
SAYY

sayy

caliH
caiiH
caiiH

S S SIS s

caliH

YuH3313r1 6alia/bIH TYBLUVH

H3H A4yy
aayy
AyHAaX
UNH313T
MaLll YHI3N3BT

Xyric
3M3rT3l
3p3rTait

[asap emunen
TOPUIiH
KoMMaHw
H3rANNIAH/ TOCroH
6ynar

XyBb XYH, 8MYWIIH
rIPYUUN33ryl
XYBb XYH, ©MYMH
rPPUNNMIITIN

MexaHWIOKYyNnanTbiH TYBLUUH
rap axwn
epAniiH xecer

MeXaHWKXCcaH / MOTOPTOM

Hac
XYyxaq,
3anyyc

AYHJ, Hac
axumar Hac

Fasap awmrnax apx
HI3NTT3 XYPTIX (30XMOH
6aliryynantryi)
H3rANIAH X3163P33p (30XMOH
baviryynantrai)
TYP33CUIAH X3/163p33p

XyBb XyH

Yc awmrnax apx
H33NTT3 XYPTIX (30XMOH
6anryynantryi)

H3rANIAH X3163P33p (30XMOH
barryynantran)
TYP33CUIAH Xan63p33p
XyBb XYH

HBJ166

HwWiAiram-3 4niiH 3acrniiH yp Henee

Yp TapviaHbl ypray,

XAA-H 3apgan

TyxaliH ax axyliH opaoro

AXJTbIH X3MXK33

HWIAram-coénbliH yp Henee

DKONOTUIAH Yp Henee
rajaproiH ypcai

XOPCHUI YniAr
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byypcaH v H3M3MACIH
compared to conventional
HamaracsH 14 ByypcaH
conventional
byypcaH 4 H3M3rACIH
HamaracaH 4 ByypcaH
use
HamaracsH 4 ByypcaH
improves.
6yypcaH 4 HIM3IACIH

Crop yields in organic agriculture are up to 20% lower

Organic planting material is more expensive than

Per product organic farmers will get a higher price

The use of (hand)weeding increases because of no herbicide

Due to better soil structure runoff is limited, therefor the

water holding capacity and natural drainage of the soil

Due to higher organic matter (manure) inputs the water

holding capacity of the soil improves.
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X8PCOH bypx3BY

In general, soils used in organic agriculture are covered

byypcaH 4 caixupcaH > o
during more months within a year, due to more usage of
cover crops in winter season for example
LUMMT GOAUCHIH 3PranT/ CapranT
Byypcan 7 HAM3MACIH More attention is paid to the nutrientcycles, cover crops
are used to maintain nutrients for the next season
XOPCHWUIA OPraHvK HIrA31/ XepCeHZ,
aryynaraax kap6or Byypcan ’ HIM3MACIH More organic matter is applied, slowly this will lead to a
higher content in the soil
ypramiblH Tepen, 3yin
6Gyypcan 4 H3M3rACoH No use of pesticides gives the opportunity for a diverse
range of plants to develop
aLUWIT Tepen, 3yin (MaxuuH, WumT
XOPXOW, T XYPT33r4m, . - .
OPXOH, TOOC XYPT33r4na) 6yypcaH 4 HOM3TACSH Pesticides can also harm the beneficial species, no
pesticides = more benificial species
amMb/ipax OpYHbl 0/10H AH3 baligan
Byypca ’ HIM3MACIH The whole agricultural system gets more diverse due to
more organic inputs and less pesticide inputs
XOPTOH LLIABX/©BYHWIA XAHaNT
6yypcan M1V HOMBrACoH Itis ~he~zrder to control pests and d|§eases, wh.en synthetic
pesticides are not allowed. There is no organic cure for all
pests and diseases (yet)
33pranass Tanbaig unpsx Henee
rasap A0OpPXW YC/TONbIH YCHbI
6oxmp,qon HamaracaH 4 6araccaH

With organic agriculture there is less nitrate leaching

v

©PTOI BA ALLUTVNH LUMHXWNIT32

Buii 6onrox 3apaantari xapbLyynaxaz 0/ICOH aLumr
BorvHo xyrauaaHz 3praH Tenergex

o MaLl ceper v MaLl 3ep3ar
6arigan P P
YpT XyralaaHg 3praH Tenergex

< Malu ceper 4 Malll 3ep3r
6aligan

Ypcran 3apaantari xapbLyynaxa 0/1COH aLumr
BOrvHo xyralaaHz 3praH Tenergex

< MalLl ceper v MalLl 3epar
6arigan P P
YpT XyralaaHs 3praH Tenergex

o Mall ceper (4 Mall 3epar
6angan

YYP AMbCIrAJ/1bIH ©66PY16J1T

Yyp ambcranaac xamaapax aroy (ramLumr)

raH radur MaL Myy 4 MaLll CaiiH
HYTATLLUYYJIAX BA JACAH 30XNLIOX

TyxaiiH HyTar A3BCcrapT TexHONOTUIAr HIBTPYY/ICIH rasap TeXHOMOFWIAr HIBTPYYNCIH BYX XYMYYCUIAH X34 Hb MaTepuannar

alumrnaryzibiH XyBsb ypamLuyynan aBanryiirasp TeXHONOrMIAr Xap3arKyyacaH 637
KNLWB33/ TYpLUNAT 0-10%

110 % 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonorm Hb eepuneraex 6y Hexuen 6anaana facaH
30XMUOXbIH TY/1] 66pUNeraceH yy?
Tuiim
Yryii
fiIMap eepunenTeHs am3ar B3?
YYP aMbCrasiblH ©epynenT/ 3KCTPUM Y33rg3a/

3aX 393/1UIAH eepynent
XKW XBL8IMeP 3PX3X 6ONOMXK (XK.Hb LLVIXKIX X846/1TeeHMiA

ynmMaac)
AYTHIT, CYPTAMX
[laByy Tan: rasap awumrnarymiiH 6ognoop Cyn Tan/ pytargan / 3pca3n: rasap awimraardymiiH
e better soil quality 6oanoopaaBaH Tyynax 6010MXKyyA
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e more income per product e More handlabour for weeding improve mechanical weeding

e challenges your farmer skills techniques, more craftmanship
more losses due to pests and diseases resistant
varieties,enhancement of natural enemies, more crop diversity

e more work to market your products better market organisation,
cooperation

[laByy Tan: aMx3Trary 3cean 6ycag M3fi33/13/1 6rCeH XYMYYCUIAH
6oanoop
e more sustainable
e more resilient
e |ess nitrate leaching Cyn Tan/ pytargan / 3pca3n: aMx3Trary 3¢ean 6ycas M3433131
OrcoH XyMyycuiiH 6oanoopgaBsaH Tyynax 6010MXKyya
e High dependancy on manure from animal husbandry in the region
mixed farms, cooperation between organic animal farms and
organic arable farms
e risk of dependency on biopesticides More resilient production
systems, resistant

CYYPb M3433/12N1YY/,

DMX3Trary XsiHaH Toxvongyynardymg XsHary

Marie Wesselink Gudrun Schwilch
Ursula Gaemperli
Alexandra Gavilano

BapumT>KyysicaH orHoo: 06 12-p cap 2017 CyynuiiH wiunH3umn: 05 6-p cap 2019

M3A33131 erceH xyH
wijnand sukkel - None
Marie Wesselink - None

WOCAT M3433/111IAH CaH Jaxb 6YP3H TOA4OPXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_3305/

Xon6oraox MM m3aa3anan
TOAOPXONryiA

BapMMTXKyynanTbIr 30XMOH 6aiiryyncaH

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