Freezing cover crops (phacelia, buckwheat, sunflower) (Michael Strauch)

Freezing winter cover crops (fepmaH)
Abfrierende Zwischenfrichte

TOAOPXOWAOIT

Freezing winter cover crops are planted to cover the soil rather than for the purpose
of being harvested. They improve soil structure, diversify cropping systems, suppress
weeds and pests, and prevent nutrient loss.

In general, cover crops are divided into summer and winter cover crops. They can be used as
fodder or as a biogas substrate. However, when left in the field, cover crops support the
formation of humus and serve as a source of nutrients for the following crop. Winter cover
crops can be divided into winter-hardy and freeze-killed (freezing) cover crops. Choosing the
appropriate cover crop depends on its purpose and its position in the crop rotation. Cover
crops from the brassica/cruciferous family should be avoided in rotations with oilseed rape
(because of increased risk of pests such as clubroot, Sclerotinia or Verticillium), while
buckwheat and phacelia are difficult to control in crop rotations with sugar beet. Crops that
are used as main crops in a given crop rotation should not be used as cover crops.

Compared to pure stands, mixed stands have the advantage of higher biomass production,
rooting density, biodiversity, weed suppression and nutrient availability for the following main
crop. Mixed seeds should include at least five types of plant species, including shallow- and
deep-rooted species, varieties of freezing and hardy crops that will last over the winter,
mycorrhizal species (e.g. phacelia, sunflower) and ruderal species (e.g. legumes, brassica), as
well as high growing and soil shading species. Alternativelg, monocrops of yellow mustard or
oil radish can be grown. However, inthis case, ecological benefits are not as high as with
mixed stands (LfULG, 2010).

Where appropriate, winter cover crops should be established through direct sowing or mulch
sowing. They should be sown immediately after the main crop is harvested (to make maximum
use of the remaining growing season and soil moisture). However, delayed sowing (10-14 days)
after harvest and stubble cultivation can be beneficial to permit the suppression of weeds and
volunteer grain seedlings. Seeding density should be high enough to ensure weed suppression
andhsml’ﬁcient biomass development, but not too high, as seed is the main cost of this
technology.

To maxin%iyze benefits of cover crops, seedbed preparation for the following main crop should
be done as late as possible, to avoid mineralization and leaching of nutrients - ideally in
combination with the first tillage, for example with the application and incorporation of farm
manure at the end of February.

In this documentation we focus on freezing winter cover crops (a mixture of phacelia,
buckwheat and sunflower) sown in August/September before the following spring crop (maize).
The cover crop is left in the field as ground cover for the winter. It freezes during this period.
In spring, the remaining crop residues are worked into the soil by deep tillage. The farmer in
our example doesn't apply this management practice for short-term economic reasons or to
fulfill cross-compliance requirements - but rather for the beneficial impact on soil structure,
such as reduced bulk density.

Wocat SLM Technologies

Freezing winter cover crops

i

Baipwwun: Kodersdorf, Saxony, lfepmaH

AYH WHXWUATI3HA XaMparacaH TeXHomorm
H3BTPYYJIC3H ra3pbiH Too: 2-10 6alipwumng

COHrocoH 6aiipLunyyAbIiH rasapsyviH
xon6éont

e 14.85748,51.22362

e 1478104, 51.22869

TeXHONOrniiH TapxanT: rasap A33p XUr4
TapxcaH (approx. 0.1-1 km2)

TycraiA xamraananTtTai rasap HyTarT?: Yryii

X3parKUNTuiAH orHoo: 2017; <10 XunuiiH
OMH® (CasiXHbl)

HyTarwyynnbsiH Tepen

[a3ap awmrnaryzblH caHaadnnraap
Ynamxnant cUCTeEMUAH X3¢ar (> 50 xwn)
Typwmnt/cypanraaHsl yp AyH
FagHbl Tecen/xeTenbepuiiH
OIMKNSITIAM3P
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Overview of field and cover crop (Felix Witing) In the foreground fennel as freezing cover crop. (Felix Witing)
TEXHO UWH AHTNIAT

YHAC3H 30pUnro lasap awwvrnant

YUANABIPASNNIAT calixpyynax Har rasp HYTIUAH X3MX33HZ, X3P3MKUX XONMMOT rasap amrnant: Yryh

Wl ra3pbiH A4OPOUTALIT 6 nax, COPruiinaxX, HEXeH CIPraax o o
= 3I<O€MCT€M5W’ xa Mraayjzlgi,y P P Tapuanauruiin Tan6aii .

CaB raspbir xamraanax (ycHsl 3x/ roibiH agar) - 6ycaz TexHoNorTo gz * HorHacT yp Tapua: yp Tapvia - apsaii, yp Tapua - 3pA3H3
XOCayynax /&( LML, Yp Tapua - xex Tapua, yp Tapua - ynaa 6yyaam
6VONOrVIAH TePen 3yNAuIr xaMraanax / camxpyynax (6BNIWIVAH), TX33/MIAH ypraman - YeTsH

ramMLruiH 3pcan VIAr 6yypyynax Xung ypraman yprax yanpablH TOO: 1

YYp aMbCranblH eepunent/ sKCTpum 6aiigan 6010H TyyHWIA Coe/iIeH Tapuanant XMArAAST YY? Yryii

Heneeneny facaH 30XuLOX TapuMAbIT 33KN3H Tapuanaar yy? Tuiim

YYP ambCraiblH @epunent, TYYHUA yp Heneer 6aracrax
YP awmrta 341InH 3acrniid Heneer 6uii 6oarox

HUIAraMZ, Y3YYN3X Yp Heneer 6uii 6oarox baitranuiiH ycanraarai
baviranuiiH/ycanraaTar apra XxocoacoH

6YpaH ycanraaTali

YcaH xaHram

FaspbIiH JOPONTONTOM X0N1600TO 30pUNTO [JopoiiTonbiH Tepen
raspbliH AOPOMTNO0C ypbAYMAaH CIPITNNISX du"@ﬁ Xepc ycaap 3BApaX - Wt: XepcHUii ragaproiH yraaraan, We: Tyy

Fa3pblH JOPONTALIT Byypyynax
XyuT3i JOPOMTCOH ra3pbIr HOXOH C3Praax/ calbxpyynax )
raspbiH JOPOWTONS AacaH 30XMULLOX '
XON6OrAoNryii = XOPC CaNXmuap 3BAPIX - Et: XepcHuii ragapreiH 3eergen, Ed:
' XepCcHWUIA canxuap yn33rasX, XypuMmTaaraax

JKANTblH 3131431

XOPCHUI XUMUIAH popoiiTon - Cn: Ypxxun WM 6a sansmar
Il Byypax (3N3raNniAH LWanTraaHryi)

( XepcHUI $pU3mK gopoiiton - Pc: Xepc partapuux, Pk: Fagapra
[193p xarcax, xarapax, Ps: XepcHuii opraHviK ye AaBxaprbiH
angpan, ragaproiH cyynt

] %ﬂ 6uronorniid gopoiTon - Bc: YpramnaH Hemper 6aracax, Bh:
% AMb/Zpax Op4YvH A0POiiTOX, Bq: Briomacc 6yypax, Bs: YpramnbiH
,@ yYaHap, Tepen 3yia, 0N10H AH3 barigan byypax, Bl: XepceH a3xb
ambgpan anaaraax, Bp: XopToH LaBbX/eBUNeN UXCIX, Maxung,
Lieepex

YCHbI JOPOIATON - Hs: MagaprbiH YCHbI XaMX33 6aracax

I'T™M 6ynar 'TM apra xam»33

e J3/K13X TOITOMLOO (TapUMas 33/K13H Tapranax, ypuHLLAaXx, ArpoHOMMIiH apra Xama3 - Al: Ypraman/ xepceH 6ypx3Bu,
OHXOBH Tapuanax) % A2: OpraHuK HIrA3N/ XePCHNUI YPXWUA WM, A6: Xars eBCHUI
e Xxepc/ ypramibiH bypx3BY caixpyynax MeHeXMeHT (A 6.4: xaarancaH)

o XOPCHUI YPXUA LUVMUAH HIMACIH MEHEeXXMEeHT

TEXHUKWINH 3YPAT

TeXHUKUIAH Y3YYNanTYYA
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None

Cover crop cultivation - Overview
Covercrop | Suited for Seed price | Latest Cultivation Harvest Yield
type. €/ha sowing. (dry

mass)

From | To Dt/ha

Nitrate retention
Sowing density
Sowing depth
Development

ke/ha

Fodder/biogas
Green manure
Erosion control

Days until
harvest
stage of

S| Row spacing (cm)

7

IS

8

&| N-Fertilizer
(kg/ha)

]
®
8

60-80 | Budding- | 40- 70
beginning
flowering
Phacelia X X X 29 44 30.08 8-12 1-2 |10-20 0-40 50-70 | flowering | 25-50
X X X x 74 104 | 05.09 50-70 [1-2 10-20 40-80 50-70 | flowering | 25-40

Author: Verband der Landwirtschaftskammern 2012 (translated
from German into English by Michael Strauch)
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|

Sun flower 57 86 15.08

=
x
x

BN BONTOX BA APYUJIAX: YIAZT AXXUNTIATAA, MATEPUA BA 3APAAN

Matepwan, 3apA/ibiH TOOL00

e TOOLOONCOH 3apAyyA: TEXHOMOMMIAH HIPK TyYC BYp (XaMx33 6a

Tan6aH Hapk: 1 ha)

e 3apza/l TOOLOXOA alunrnacaH santot: €
e BantoTblH XaHW (am.gon): 1 am.gon = 0.91 €
e Har eApuiiH aXXunyHbl XeA4enMep XencHui ayHaax: 18.70€ per

hour

X3pamKyy/K aXN3X34 Waapaaaratan yin axunnaraa

n.a.

Apuwnnraa, ypcran yin axunnaraa

3apAaang Heneesnex XaMrmiH Yyxan Xy4YuH 3yinc
Seeds are the most relevant cost of this technology.

1. tillage (Xyrauaa / gaBTamx: autumn, after harvest of preceding crop)
2. sowing (Xyrauaa / gaBTamx: autumn, right after/ a few days after tillage)
3. mulching/seedbed preparation for the main crop (Xyrauaa / gastamx: spring, before main crop of the year is planted)

Apuwnraa, ypcran yinn axxunnaraaHg waapaargax matepuman 6a 3apgan (per 1 ha)
. 3apaan HwiAT AyHraac
3apAsibiH H3p, Tepen Xawmpkmx H3INK | Too Xavkaa Hankmin Y:'€3) 6YpPVIAH HWIAT ammrnartia;ﬁas
eprer (€) TesnceH %
Tapvman matepuan
seeds |ha | 1.0 | 65.4 | 65.4 |
Bycapg,
sowing costs (incl. labour, machinery, diesel) |ha | 1.0 | 68.4 68.4
TexHoOrMiiH apuwiraa/ypcran yian akwinaraaHz, waapgargax HAAT YH3 epTer 133.8
TexHosorv ap4wiax 6a ypcras axibiH HUT yH3 epTer, am.40//1ap 147.03

BAVNTANTMINH HBXLenN

Xunuiin gyHaax xyp TyHzac
<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
xaBTral (0-2 %)
6ara 33par Hanyy (3-5 %)
AyHA 33p3r Hanyy (6-10 %)
x3Brui (11-15 %)
Hanyy (16-30 %)
nx Hanyy (31-60 %)
ary, Hanyy (>60 %)

XepcHwuii 3y3aaH
MaL HUMMRH (0-20 cwm)
HUMMH (21-50 cm)
AYHZ 33p3ar 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)

Mall 3y3aaH (>120 cm)

Wocat SLM Technologies

Arpo-yyp ambcranbiH 6yc
Ynimrnar

ynnrnar
xarac xyypam
Xyypam

I'ap,aprblH X31163p
Tarw eHaepner / tan
Hypyy
YYNbIH 3HMP

LOB TONTO4
63N
XOHAWNM

XepcHuii 6yTaL, (HreH xepc)
6YAYYH/ XOHIreH (31C3pXar)
AYHAAX (3NC3HUPP,
LaBpaHuap)
HapwiAH /xyHA (Lasapnar)

Yyp ambcranbiH Y3YYI3ATYYA

Xnnniin H1An63p xyp TyHAAC Mm: 775.0

Lar yypblH cTaHublH Hap: https://whh-kliwes.de/mapview
LGP: 209 (https://www.umwelt.sachsen.de/dauer-der-
vegetationsperiode-30631.html)

JanaiiH TyBLUHE6eC A33LWXN TexXHONOriAr H3BTPYY/ICIH
eHaep ryYArap Hexuen
0-100 4.1.4. M. XOTrop Hexuen

101-500 A.T.4. M. Xamaapanryv

501-1,000 A.7.4 M.

1,001-1,500 A.7.4 M.

1,501-2,000 A.7.4 M.

2,001-2,500 a.1.4. M.

2,501-3,000 a.1.4. M.

3,001-4,000 g.7.4 m.

> 4,000 4.7.4. M.

XepcHuia 6yTaL, (ragapraac ©HreH XepCcHUIA An3MaruiiH
poouw > 20 cm) X3MX33
6YAYYH/ XeHreH (31capxar) nx (>3 %)

AYHAAX (3NC3HU3P, AYHA (1-3 %)

LaBpaHuap) 6ara (<1 %)

HapuiAH /xXyHA (Wasapnar)
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TYHWIA yCHBI TYBLUWH
rajapraac

<5m
5-50 m
>50m

3yiinuviiH onoH siH3 6aiigan
Nx

AYHA 33p3r
bara

FagaprbiH yCHbI XYPT33MX
XaHrantran
CalH
LYHA 39par

XaHranTryii/ 6anxryi

AMbApax OpUHbl ON10H SIH3
6aiigan
Nx

AYHA 33p3r
bara

YcHbI YaHap
(6onoBcpyynaaryii)

CaiiH YaHapblH YHAHbI yC
MYy YaHapblH YHAHbI yC
(L3B3pPLLYYNIX
LaapanaraTai)
36BX6H rasap TapuviasaHrmiiH
3opuynanTtaap awmrnax
(ycanraa)
amrnax 6010MXryin
VCHbI YaHap rax: ragapreiH yc

YCHbI AaBOKUNTBIH
TYBLUMHWIAT OPYHbI acyyaan
rax roougor yy?

Turiim
Yryvi

YepuiiH gaBTaMx
Twiim
Yryii

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNIATY/AbIH TOAOPXOWNIONT

3ax 333/IUAH Yunr XaHgara
aMb 3yyx apra Xan63puiiH
(eepuiiree xaHrax)
XONMMOT (aMbxupraa 6a
XyfanaaaHa)

XyAangaa HarimaaHbl/ 3ax
333/1UIAH

CyypWH 3CB311 HYYANNIAH

CyypbLuman
Xarac-HyyA31ninH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumMrnax raspbiH Tan6aim
<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 6ycas 3X yycBap
HwiTt opnoreiH 10 %-nac
A00LL
HwiAT opnoreiH 10-50 %
HuiAT opnorbiH 50 %-rac g3

XyBb XYH 3CB3N 6ynryya
XyBb XYH / epx
6yN3r / 0NOH HUATWIAH
XOPLLOO
aXunTaH (KoMnaHw, 3acrmiiH
rasap)

XaM>33d
6ara-xamx33Hui
LYHA-XIMX33HNIA

TOM-X3MX33HWIA

J34 6yTaL, YANUUATIIHWIA XYPTIIMIXK

3PYY/ M3HA
6on0BCpon
TEXHVK 36B/16r6e

X64,6/IMeP 3PXNISNT (XKML Hb, XAA-

aac eep)

3ax 3331

IPUNM XYUHUI XaHramx
3aM T33B3p

yCaH xaHramx 6a apuyTran
CaHXYYTWAH YIANYnAr3

anyy 7 caiin
anyy Y caitn
anyy 7 caiin
anyy 7 caitn
anyy 7 cain
anyy 7 caitn
anyy 7 caiin
anyy Y cain
anyy 7 caiin

YuH3313r1 6alia/bIH TYBLUVH
H3H a4yy
AAYyYy
AYyHAAX
BIZGEENE]N
Mall YnH33IN3I

Xytic
3M3IT3N
3p3rTait

[asap emunen
TOPUIH
KoMMaHw
H3rANNIAH/ TOCrOH
6ynar

XyBb XYH, ©MUNIAH
rIPYUNN33ryr
XyBb XYH, ©MYMAH
rPUNNMISTIN

MexaHMIKOKYyynanTblH TYBLUUH
rap axun
epauliH xecer

MeXaHWKXCaH / MOTOpPTOM

Hac
Xyyxaq
3anyyc

AYHZ Hac
axmmar Hac

[a3zap awwmrnax spx
H331TT3M XYPTIX (30XMOH
6airyynantryi)
H3rAINIAH X3163P33pP (30XMOH
6airyynantrai)

TYP33CUIAH Xan63p33p

XYBb XYH

Yc awmrnax apx
H33/1TT3M XYPTIX (30XNOH
6aiiryynantryiy)

H3rANNIH X3163p33p (30XMOH
6airyynantrai)
TYP33CUIH Xan63p33p
XyBb XYH

HOJ/166

HwWiAram-3gninH 3acruiii yp Henee

Yp TapuaHsbl yprat,

YP TapuaHbl YaHap

6yT33MX Byypax apcaan
XAA-H 3apgan

TyXalH ax< axyliH opaoro
OP/IOTbIH O/I0H SIH3 3X YYCB3pP
AXUIbIH X3MX33

HWIAram-coénbiH yp Henee

DKONOTUIAH Yp Henee
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byypcaH v H3M3rACoH
6yypcaH v H3M3rACoH
HamaracaH v ByypcaH
HamaracaH byypcaH
6yypcaH HIM3rACoH
6yypcaH 4 H3M3rACoH
HamaracaH 4 ByypcaH

Freezing winter cover crops
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rafiaproiH ypcay HamaracaH v ByypcaH
XOPCHUI YnIAr

byypcaH 14 H3M3rACoH
reffering to soils in winter
XOPCOH BYpx3BY 6yypcaH /| calbkupcaH
Xepc angargax HamaracsH v ByypcaH
X6pC HATTpax HamaracaH v 6araccaH
XOPCHWK OpraHrK Hargan/ XepcoeH[ Gyypcan 7 HOMBrACoH

aryynargax kapboH
TYP3MIUIA, Xapb 3yin HamaracaH v 6araccaH
amMbApax OpYHbl ON10H iH3 baiigan

6yypcaH 4 H3M3rACoH
wildlife observed by farmer
XOPTOH LLIABX/©BYHUI XAHaNT
6yypcaH 4 H3M3rACoH . . . o X
natural pest disease-> increased diversity in crop rotation
raHrniiH Henee HamaracsH v ByypcaH
33prangass Tanbaiig nnpsx Henee
rofiblH aZarT yepaax (Taanamxryii)
HamaracaH v 6araccaH
Due to reduced surface runoff.
rasap A0OpPXu yC/TONbIH YCHbI
P Acopxny Y HamaracaH v 6araccaH
6oxunpaon
canxuap T33B3pN3rA3X Xypaac
HamaracaH v 6araccaH

Due to improved soil cover.

©OPTOI BA ALLUTMNH LUNHXNTS3

Buii 6onrox 3apaantali xapbLyynaxaz 0/1COH aLumr

Ypcran 3apganTaii xapbLyy/iaxag 0JICOH aLumr
borvHo XyrauaaHj 3praH tenergex

o MaLl ceper v MalLl 3epar
6aiigan P P
YpT xyrauaaHz 3praH Tenergex

< Matl ceper v Mall 3epar
6aiigan

No implementation costs, only maintenance costs.

YYP AMbCIAJ1bIH ©66PY16/1T

Yyp aMbCranbiH aaxum eepunent

changing weather conditions ©cent MaLLl myy 4 MaLL caiin

Yyp ambcranaac xamaapax atoyn (ramLumr)

X3T Xanant Mall Myy “ Mall caiiH

raH ravnr MaLu Myy 7 Malu caiiH

HYTATLLYYJTAX BA AACAH 30XMLIOX

TyxaiiH HyTar A3BCrapT TeXHONOrniAr HIBTPYY/ICIH rasap TexHONorninir HIBTPYY/IC3IH 6YX XYMYYCUIAH X34 Hb MaTepuannar

awmrnaryfbiH XyBb ypamulyynan aBanrymrasp TeXHONOMUIAr X3P3rKyyI1c3H 637
XKULL33/ TypwmnnT 0-10%

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

XampargcaH epx 6a/3¢B3an razap HyTrMAH XaMX33

72.7 ha

TexHonorn Hb eepuneraex 6y Hexuen 6aligans gacaH
30XMLOXbIH TY/1l 66PUNeraceH yy?
Twniim
Yryii
fiMap eepunenTeHs 3m3ar B3?

YYP aMbCranblH 66pynent/ sKCTPUM y33r43an
3aX 333/1MAH eepynent
aXun XeAenMep 3px13x 60NOMXK (K.Hb LLUNMKMX X8481reeHNI

ynimaac)
AYTHIIT, CYPTAMX
[aByy Tan: rasap awwmrnaruuiidH 6ognoop Cyn Tan/ pytargan / 3pcaan: rasap awmriaardumiii
e |mprovement of the soil structure. 6oan00paaBaH Tyynax 60/10MXyys,

e Diversification of the cropping system.
Cyn Tan/ pytargan / 3pca3n: aMx3Trary 3cean 6ycas M3f33131

AaByy Tan: sMX3Trary 383/ 6ycap M3/433/131 6FCOH XYMYYCUIH  grcon XyMyyCUiiH 604100pAaBaH Tyynax 6010MXKyys
6oanoop
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e Reduction of wind and water erosion. e Potential lack of soil moisture in spring because of water use of

e Mitigate the loss of soluble nutrients. the cover crops in autumn/winter.

e Suppress weeds and pests. e Lack of nutrients because of nutrient uptake by plants in winter.
This weakness only applies to cover crops that are harvested and
not to those that are left on the field and incorporated into soil.

CYYPb M3A33J1271YY/,

SOMX3Trary XsiHaH Toxvongyynarymg XaHary
Michael Strauch Felix Witing William Critchley

Mona Pauer Rima Mekdaschi Studer
BapuMT)KyysicaH orHoo: 22 6-p cap 2021 CyynuiiH wiuvH3unman: 10 8-p cap 2023

M>3A33131 erceH xyH

Michael Strauch - xamTpaH aMx3Trary
Felix Witing - TTM MapraxunTaH
Mona Pauer - TTM M3praXxunTaH

WOCAT M3433111IAH CaH Jaxb 6YpaH TogopxoiinonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_5929/

Xon6orgox MM m3aa3anan
TOAOPXOWryr

BapMMTXyynanTbIr 30X1OH 6aiiryyncaH

baviryynnara
e Helmholtz Centre for Environmental Research (UFZ) - FepmaH
Tecen
e OPtimal strategies to retAIN and re-use water and nutrients in small agricultural catchments across different soil-climatic regions in Europe
(OPTAIN)

Fon cypBanmx 6apuMT CONT
e Verband der Landwirtschaftskammern 2012: Zwischenfrichte fir Futternutzung und Grindingung:
https://www.landwirtschaftskammer.de/riswick/pdf/fb-zwischenfruechte-2012.pdf

Xon6oraox M34331/1UMH UHTEPHET Xo0N1600C

e LfULG 2010: Zwischenfriichte: https://publikationen.sachsen.de/bdb/artikel/11856/documents/12569

e Glaser (2021): Boden und Gewasserschutz durch Zwischenfruchtanbau:
https://www.landwirtschaft.sachsen.de/download/Merkblatt_Zwischenfruchtanbau.pdf

e Romdhane S, Spor A, Busset H, Falchetto L, Martin J, Bizouard F, Bru D, Breuil M-C, Philippot L and Cordeau S (2019) Cover Crop Management
Practices Rather Than Composition of Cover Crop Mixtures Affect Bacterial Communities in No-Till Agroecosystems. Front. Microbiol.
10:1618.: https://doi.org/10.3389/fmicb.2019.01618

e Messerschmidt (2022): Die Zwischenfrucht muss weg.: https://www.digitalmagazin.de/marken/agrarheute/magazin/agrarheute-magazin-
2022-2/pflanze-technik/118_die-zwischenfrucht-muss-weg

e SMUL Sachsen (2015): Forderperiode 2014-2020-Art. 28 der Verordnung (EU) Nr. 1305/2013 - Richtlinie Agrarumwelt- und Klimamaf3nahmen
(RL AUK/2015)- Sachsisches Agrarumwelt- und Naturschutzprogramm (AUNaP): https://www.smul.sachsen.de/Ifulg/download/AUK-
Massnahmen-Ueberblick.pdf

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