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A windbreak with two or three tree lines planted 5m apart established between fields of annual crops (Idrissou BOURAIMA, Carto/FLESH (UL;
Lomé-Togo))

Shelterbelts (Toro)

Brise vents vivants / Hélim Rangou Tinn

OlNMNCAHUE MECTOMNOJIOXEHWE

. . J N~
Shelterbelts made of leguminous trees and shrubs protect annual crops from wind /? asemoc N ﬁ/
erosion. =
On the vast denuded plains of Pays Kabyé in northern Togo, barriers of leguminous trees (e.g. \S

Cassia siamea or spectabilis; a medium sized tree growing between 10-20 m tall; Albizzia
procera, Leucaena leucocephala) and shrubs (Cajanus cajan, Erythrina variegate) are
established between fields cultivated with annual crops such as maize. The shelterbelts
provide a good micro-climate and protect the crops against the counterproductive effects of
wind speed such as wind erosion, soil water loss through evaporation and physical damage to
crops. The shelterbelts’ effectiveness depends on their permeability, their spacing and the
direction of planting in relation to the wind direction: A proportion of 40-50% of holes
(openings, void) in relation to the total surface of the shelterbelt is desirable, and
establishment of tree rows perpendicularly to the main wind direction is most effective. In
order to reduce lateral turbulence the wind breaks need to reach a length of minimum 10
times their height. Shelterbelts protect 15-25 times their height on the leeward and 1-2 their
height on the windward side. If the area to be protected is large, several wind breaks need to
be established. The denser the shelterbelts are, the better the windbreaking effect, but the
higher the competition with crops for nutrients, light and water. Frequent pruning helps to
avoid too much competition and ?]rovides fuelwood. In case leguminous tree species are used, MecTononoxxeHue: Tchitchao, Kara, Toro
sloil properties can be improved through nitrogen fixation and the provision of organic matter

(leaves).

Yucno nccnepoBaHHbIX YUacTKOB, rae
npumeHseTtca TexHonorus:

Feorpagpuueckas npmBa3Ka BblGpaHHbIX
y4acTKoB
e 1.226,9.583

MpocTpaHCcTBEHHOE pacnpocTpaHeHue
TexHonormm: paBHOMepHO-0HOPOHOEe
nprvIMeHeHVe Ha onpe/efieHHON naoLaan
(approx. < 0,1 km2 (10 ra))

Ha nocTosiHHO oxpaHsieMoW TeppuUTopun?:

MpoAo/MHKNTENbHOCTL NPUMEHEHUS
TexHonoruw:

Tun BHeAgpeHNA/ NPUMeHeHUs
KakK MHHOBaUMs (MH1UMaTMBa)
3emnenonb3oBaTteneri
KaK YacTb TPaAVNLMOHHONM CUCTEMbI
3emsenonb3oBaHus (bonee 50 neT Hasag)
B KayecTBe Hay4yHoro/ nonesoro
3KCneprMeHTa
uepes NpoekThbl/ BHeLIHee BMeLLaTe1bCTBO

KJTACCNOUKALINA TEXHOJTIOT U
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OcHoBHas uenb 3emsenosib30BaHue
NoBbILLEHVe NPON3BOACTBA KomburHpoBaHHOe 3emMnenonb3oBaHve B Npejeniax O4HOM 1 TOM xe
CHKEHME nnn NpeAoTBpalleHne agerpajaunmv semesb, 3emeibHOl eAnHMLBL: [a - ArponecoBOACTBO
BOCCTaHOB/IEHME HapyLUEeHHbIX 3eMenb
COXpaHeHe 3KocncTeM
3aLmTa bacceliHOB pek (MPVBOAOPa3AeNbHON YacT/ HUXKHEro
TeyeHVs) - B codeTaHu ¢ gpyrumm TexHonornsamm
COXpaHeHe/ NnoBbilleHVe 61opa3Hoobpasus
CHWXKEeHMe puUcka CTUXUIMHBIX 6eCcTBUIA
ajantauus K USMEHeHUH KAnMaTa / 3KCTpeMasbHbIM MOroZAHbIM .
ABNEHNAM U UX NOCNEACTBUAM

MaxoTHbIE yroAba N NAaHTaLMM4nCio ypoxaes 3a rog: 1

W

MacT6uLHbIe yrogbs

B

cMdaryeHme I'IOC}'IEACTBI/IIZ N3IMEeHeHWdA KInmMaTa § Jleca/ necuctass MECTHOCTb
co3paHune 6na roNpUATHBLIX 3KOHOMUYE CKX yCﬂOBI/II‘/‘I -
CcO34aHune 6}'IaI'OI'IpI/I9|THbIX counanbHbIX yC/'IOBI/IIZ
BoaocHabyxeHue

6orapHble 3emnu
coyeTaHme 6orapr|>< N opollaemMblX 3eMesib
nonHoe opowleHne

Lienb, cBsizaHHas ¢ gerpagauuein semenb Tvn agerpagaumm, Ha 60pb6Y C KOTOPbLIM HanpaB/ieHa
npeAoTBpaLleHve gerpasauum semenb —
CHUXEHVe Aerpajaumm 3emMenb

BOCCTaHOBNEHMe/ pea6|/|n|/|Ta|_|,|/|ﬂ HapyLeHHbIX 3eéMe/lb

ajgantauna K gerpajaunn semMesib

He npuMmeHnMo

=~ BeTpPOBas 3po3ms MOYE - 3M: yTpaTa NNOAOPOAHONO C/los
:%@*‘i noyBbl, O4: KOCBEHHOE B/VSIHNE BETPOBOM 3p03un

o

Aerpagaums BOAHbIX PecypcoB - Ba: nouseHHas 3acyxa

KaTteropusa Y3I1 Meponpusatus Y31

* 3aWuTHbIE NecHble HacaxAeHNs — Mepon pusiTVs C MCNO/Ib30BaHNEM PacTUTENILHOCTY - P1:

Y - -
w [ApeBecHbI 1 KycTapHUKOBbI NOKPOB

TEXHWUYECKUI PUCYHOK

TexHnyeckme xapakTepucTnkmn

pacing between windbreak rows is 20-25 m. The row of windbreak can
be of a single tree line, of double tree lines, etc. depending on wind
speed and scope of protection. The in between tree line spacingis 5 m
(see photo). Plant density can range from 100 - 200 plants/ha
depending on the number of tree lines planed within a windbreak.

Location: Tchitchao. Préfecture de la Kozah

Technical knowledge required for field staff / advisors: high
Technical knowledge required for land users: moderate
Main technical functions: reduction in wind speed

Aligned: -against wind

Vegetative material: T : trees / shrubs

Number of plants per (ha): 40

Spacing between rows / strips / blocks (m): 20.00
Vertical interval within rows / strips / blocks (m): 5.00

Author: Mats Gurtner, Centre for Development and Environment,
University of Bern

Trees/ shrubs species: Cassia siamea or spectabilis, Albizzia procera,
Leucaena leucocephala, Cajanus cajan, Erythrina var

SAMNYCK W TEKYLLIEE OBCNYXXWUBAHWE: MEPOMNPUATNA, HEOEXOAWNMbIE PECYPCbI 1 SATPATHI

MoacyeT BNIOXKEHWIA U 3aTpaT Hanbonee 3HauMMble paKTOpbIl, BAVSIOLLME HA CTOUMOCTb

e [loAcunTaHHbIE 3aTpaThl: Ha MIOLWAAb, rAe NpUMeHseTcs 3aTpar
TexHonorus (pasmep 1 egnHvLa naowaan: 0.8km2) The monetary costs include the purchase of seeds, cuttings or

e /leHeXHble eANHVLBI, UCNOIb30BaHHbIe A/1A NnoAcyeTa 3aTpaT: nursery plants and labour for the preparation and planting. In certain
fAonnapel CLUA circumstances, it is necessary to protect young trees against

e O6MeHHbIN kypc (k gonnapy CLLA): 1 USD = HegocTynHO browsing and other damage.

e CpeAHuWin pasmep AHEBHOrO 3apaboTka A5 HAHATbIX PabOTHVKOB:
HeJ0CTymnHO

MeponpuaTus, Heob6xoaMMble ANS HaYana peannsaumm

1. Determine the area to be protected and alignment of shelterbelts (1,2, or 3 lines of trees); rows to be established perpendicular to main wind
direction) (Cpokn/ noBTOpsieMOCTb NpoBeseHus: during rainy season)

2. Dig planting pits at a spacing of 2-3 meters (Cpokn/ noBTOpsieMoCTb NpoBegeHus: during rainy season)

3. Planting of seedlings (when conditions are favourable) (Cpokw/ noBTopsiemocTb nposezeHus: during rainy season)

4. Establish plant nursery (Cpokn/ noBTopsieMocTb NpoBejeHust: during rainy season)
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5. Regular irrigation of young tree seedlings after plantation; Weeding; Reduce density to a spacing 5 m between trees (Cpokn/ NoBTOpsieMoCTb

npoBegeHvsi: during rainy season)

CTOMMOCTb BJIOXKEHUIA 1 3aTpaT no 3anycky (per 0.8km?2)

3aTpaTthbl Ha O6wan
CTOMMOCTb
eAHULY % 3aTparT, onJla4yeHHbIX
OnuwwuTe 3aTpaThbl EavHuua Konnuectso Ha eAVHULY
(Aonnapel 3emenosnbL30BaTensaMm
cA) (Aonnapbl
CLLA)
Onnata Tpyaa
Labour |ha | 10 | 200,0 | 200,0 | 100,0
O6opypoBaHue
Tools [ha | 1,0 | 86,0 | 86,0 | 100,0
MocagouHbIVi MaTepuan
Seedlings |ha | 10 | 90,0 90,0 100,0
06Lasa cTomMocTb 3anycka TexHonornm 376.0
ObLuyme 3aTpatbl Ha co3ganvie TexHonorm B gosnapax CLLA 376.0

TekyLyee o6cny>xnBaHmne

1. Weeding (according to necessity / speed of regrowth) (Cpokn/ noBTopsieMocTb npoBegeHus: according to necessity / speed of regrowth)
2. Pruning to avoid shading effect on crops (Cpokn/ noBTopsieMocTb npoBegeHus: None)

CTOMMOCTb BJIOXKEHWIA U 3aTpaT no 3KkcnayaTtauum (per 0.8km?2)

3aTpaTbl Ha O6uuias
CTOMMOCTb
eAuHNLY % 3aTpaT, onsia4eHHbIX
OonuwwuTe 3aTpaThbl EauHnua Konuuecreo Ha eAnHULY
(Aonnapsbl 3em/ienonib3oBaTensiMmm
clwA) (Aonnapbl
CLUA)
Onnata Tpyaa
Labour |a | 10 | 139,0 | 139,0 | 100,0
MocagouHbIVi MaTepuan
Seedlings |ha | 10 | 23,0 23,0 100,0
06LLasa cToMMoCcTb noaAep)KaHusa TexHonormm 162.0
ObLyme 3aTpatel Ha rogaepxarve TexHononm B goanapax CLUA 162.0

MPPOAHBLIE YC/TOBINA

CPEAHEFOAOBOG KOTn4yecTBo

ocagkoB
<250 mm
251-500 mm
501-750 mm
751-1000 mm

1001-1500 mm
1501-2000 mMm
2001-3000 mm
3001-4000 mm
> 4000 mm

CknoH
nonorue (0-2%)

nokaTtble (3-5%)
nokaTto-kpyTble (6-10%)
KpyTble (11-15%)
ouYeHb KpyTble (16-30%)
upe3BblYaiHO KpyTble (31-
60%)
ob6pbIBUCTBIE (>60%)

MoLHOCTbL NoYB
noBepxHocTHbIe (0-20 cm)
Herny6okue (21-50 cm)
ymepeHHo rybokue (51-80
|Y)]
rny6okue (81-120 cm)
ouyeHb rnybokue (> 120 cm)

YpoBeHb rPYHTOBbIX BOJ,
Ha NOBEepPXHOCTU
<5wm
5-50 m
>50m™m
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Arpoknumartmyeckas 30Ha
B/1aXHasn

YMepeHHo-BNaxHas
nonysacylinnsas
3acywniveas

dopmbl penbeda
nnato/ paBHUHbI
rpe6Hn xpebToB/X0NMOB
CK/TOHbI TOP
CK/TOHbI XO0/IMOB
MOAHOXbS
AHULLLA A0NNH

IpaHynomeTpuryecknii coctas

(BepxHero ropusoHTa)

rpy6bI KPYNHO3ePHUCTbIA/
NErkuii (NnecyaHblii)

cpeaHve dpakumm
(CYrMMHUCTBIA, CynecyaHblit)
TOHKOAMCNEPCHbIA/ TAXENbI
(FMVHNCT L)

[A0CTYyNHOCTb NOBEPXHOCTHLIX
BO/,

N36bITOK

xopoLlan

cpeaHas

JononHutenbHble XapaKTepucTtuku Kkimmarta

Thermal climate class: tropics

BbicoTa Hag ypoBHeM Mops
0-100 M Haz ypoBHeM MOpS
101-500 M H.y.Mm.
501-1000 M H.y.m.
1001-1500 M H.y.m.
1501-2000 M H.y.Mm.
2001-2500 M H.y.Mm.
2501-3000 M H.y.m.
3001-4000 M H.y.m.
>4 ThIC. M H.Y.M.

MpaHy/foMeTpurYyeckunii cocTaB

(Ha rny6uHe 6onee 20 cm)
rpy6bIil KPYNMHO3€ PHUCTbINA/
NErkui (necyaHblin)
cpesHvie ppakumm
(CYrnMHUCTBIN, CynecyaHblii)
TOHKOAMNCMNEPCHBI/ TAXENbIN
(FMVHNCT bIA)

KauectBo BOAbI (6€3

06paboTkm)
nMTbeBasa BOAa xopoLuero
KayecTBa

Shelterbelts

TexHoNOrvs NPUMeHseTcs B
B YC/IOBUSIX BbIMYKI0rO
penbeda
B CUTYaLMsiX BOTHYTOrO
penbeda
He VMeeT 3HaueHus!

Co,qep>|<aH|/|e opraHmn4yeckoro
BelwlectBa B BEpXHEM

NOYBEHHOM ropmsoHTE
BblCOKOe (> 3%)

cpeaHee (1-3%)
Hu3Koe (< 1%)

flBnseTca N coNéHoCTb BOAbI

npo6nemoun?
Aa

HeTt
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BugoBoe pa3sHoo6pasue

BbICOKOe
cpeAHsst
HY3Koe

HeA0CTaTOYHbI/ OTCYTCTBYHOT

Pa3sHoo6pasue

MeCcTo06UTaHn
BblICOKO€e
cpeaHan
HM3KOoe

nUTbeBas BOAA MIOXOro
KayecTBa (HeobxozMMa
06paboTka)
VNCKOUUTENbHO ANS
CenbCKOX03ACTBEHHOIO

MCMOJIb30BaHVA (OpoLLEeHMe)

HernpurogHasa Ana
NCnoab30BaHUA

nOBTOpHEMOCTb 3aTtonsieHnda

Aa
HeTt

XAPAKTEPUCTVIKA 3EM/IENMO/Tb30OBATENEN, MPUMEHSHOLLIMX TEXHO/IOTUHO

PblHOUHas opueHTauuna

HaTypa/ibHOe X035ACTBO
(camoobecneveHue)
CMeLLaHHbI (HaTypanbHbIA /
KOMMe pyeCcKuii)

TOBapHoOe/ pbIHOYHOE
XO351MCTBO

Océanbiii N Kouesoi

Océanbln
MonykoyeBoli
KoueBoli

Mnowaab, ncnonb3yemas
[A,O0MOX035ACTBOM

<0,5ra
0,5-1 ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1000 ra
1000-10000 ra
> 10000 ra

Aoxoabl 3 Apyrmx

NCTOYHUKOB

< 10% BCex J0X0A0B
10-50% BCcex AoX0A0B
> 50% BCex J0X040B

NHaneBugyanbHoe nnm

KONNeKTBHOE XO35UCTBO

YyacTHoe/ AOMOBajeHve
rpynna/ obLimHa
Koonepatus
Mcnosb3yroulee HaeMHbIX
paboTHMKOB (KOMMNaHWS,
rocyf,apcrseo)

Macwitab

mesikoe
cpejAHero pasmepa
KpynHoe

JocTyn kK 6a30BbIM ycnyram 1 nH$pacTpykType

BJIMAHNE

CoumanbHO-3KOHOMUYECcKoe Bo3AelicTBue
MpoAYKTUBHOCTb
CeNbCKOXO35AACTBEHHbBIX KYNbTYp
NPOV3BOACTBO peBeCUHbI

nnowazae, Ucnosb3yemas A1
NPOV3BOACTBA NMPOAYKLMM (3eMnn,
fobaBneHHble B 060poT/
nonb3oBaHue)
CeNbCKOXO3ANCTBEHHbIE 13/ PXKN

JLOXO/ bl X03AliCTBa
obbem pabot

None

CHM3UA. v . yBenudun.
CHU3UA. 4 . yBeNYun. X
And forest products (fruits)
CHV3MA. v 1 yseauuun. Area occupied by tree hedges
yBennuun. 4 1 chnsun.
Collection of seedlings
CHU3UA. 200 yBenuuun.
yBenuuun. v 7 chusun.
Extra work
None v 7 None

CoumanbHoe U KyibTypHOe Bo3JelicTBUe

3HaHWA B obnactn Y3I/ gerpagaummn

3eMesib

SKosiornyeckoe BOSAEVICTBVIE

Wocat SLM Technologies

OTHOCUTENbHbIV YypOBEHb
pocratka

OYeHb MI0XoM

MA0XoWn

cpeaHun
obecneyeHHbI

BeCbMa obecrneyeHHsbli

Mon
XXeHLWHbI
MY>XHYNHbI

Co6CTBEHHOCTb Ha 3eMJ10
rocysapcreeHHas
YaCTHOW KOMMaHun
06LWMHHasA/ nocenkoBas
KONNEeKTUBHaA
NHAVBUAYaNbHas, He
odopmneHHas B
Cco6CTBEHHOCTb

VHAMBUAYaNbHas,
opopmneHHas B
COBCTBEHHOCTb

CHU3UA. 200 YAYYLWNA.

Shelterbelts

YpoBeHb MexaHun3aumun
pyuHow TpyA

TArnosas cuna
MeXaHV3MpoBaHo/ ecTb
aBTOTpaHCropT

Bozpact

aetn
MOJIOAEXb
cpefHuii BO3pacT
MOXMN0MN

MNpaBa Ha 3em/ienosib30BaHMe

HeorpaHuyeHHoe
(HeKOHTpONMpyemoe)
06LLMHHOe (KOHTpOoMpyemoe)
apeHaa

NHANBUAYyanbLHoe
lNpaBa Ha BO0BOJ/Ib30BaHne

HeorpaHnyeHHoe
(HeKOHTpONIMpPYyemoe)
06LLMHHOEe (KOHTpOoNVpyemMoe)
apeHaa

VHAVBUAYaNbHOE
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B/1a>XHOCTb MNMo4B

CHU3UA. 4 yBenuuun.
Through evaporation
yTpaTa nouys
yBENNUN. 4 CHU3WUI. . . .
Loss of topsoil through wind erosion
6opbba c BpeauTensmu/ 6onesHIMU
CHM3nN. v yBenudun. i X .
Nesting sites for predatory birds
CKOPOCTb BeTpa yBenuiunn. v CHU3MA.
Shade for crops decreased 4 increased

BnusHue 3a npegenaMmm TeppuTopun npuMeHeHus
OT/IOXeHWA, NepeHoCMble BETPOM yBennumnn. v cokpatun.
None None 4 None

AHAJTNZ 2PPEKTBHOCTU 3ATPAT

Hackonbko nony4vaembliii pesynbTaT CONOCTaBUM C NepBOHaYanbHbIMU BIOXKEHUSIMU
S¢dekTMBHOCTL 3aTpaT B
KPaTKOCPOYHOI nepcrekTuse
SddeKTMBHOCTL 3aTpaT B
[ONTOCPOYHON NepcnekTvse

Kpa|7|He oTpuUal NEHO v O4YeHb NO3NTBHOE

KpaiiHe oTpuual MbHO v O4YeHb NO3UTUBHOE

Hackonbko nony4vaemblivi pe3ynbTaT COMOCTaBUM C 3aTpaTaMuy Ha TeXHUYeckoe 06cny>XKnBaHme
S¢dekTMBHOCTL 3aTpaT B
KPaTKOCPOYHOI nepcrekTuse
SdPeKTMBHOCTb 3aTpaT B
LONTOCPOYHON NepcnekTvee

KpaliHe oTpuual MsHO v OYeHb MNO3nTUBHOE

KpaiiHe oTpuual kHO ¥ 0uYeHb No3nTUMBHOE

M3MEHEHWE KITMMATA

BHEAPEHWE N AJANTALINA

[Jlons 3emnenonb3oBarteneit (B MpoLeHTax), MPUMeHSIOLLMX Cpeav npumeHsitoLmx TeXHOI0r o 3eMJ1enosib30BaTtesnei,
TexHonoruto KaKoBa A0S N1L, NPUMEeHSIoLMX eé No CO6CTBEHHOMN
OTAeNbHble CyYan/ SKCnepumeHT MHMUMaTMBe, T.e. 6€3 KaKoro-1Mbo MaTepuanbHOro
- 0,
111%"0/ CTUMYNNPOBAHWSA CO CTOPOHbI?
o ’ 0-10%
11-50%
51-90%

91-100%

Bbina nu TexHonorus Y3MN moanéouumpoBaHa B HeaaBHee

BpeMs C Lies1bio aganTtaunm K MeHSIIOLLMMCS YCI0BUSIM Cpefibl?
[a
HeTt

K KakvM VIMEHHO M3MEeHSALLMMCSA YCU10BUSAM cpefbl?
M3MeHeHUs kanmaTa/ JKCTpeManbHble NorogHble ABneHNA
M3MeHALWMeca ycioBUA pbliHKa
[OCTYMHOCTL paboyeit cunbl (HaNpumep, 13-3a MUrpauum
HaceneHws)

SAKJTKOYNTEJIbHBIE MOJTOXEHWA N N3BJIEHEHHBIE YPOKIU

CynbHble CTOPOHbI: MO MHEHUI0 3eMJienoib3oBaTener Cnabble CTOPOHbLI/ HefoCTaTKN/ PUCKA: NO MHEHUIO
e None 3emMJ/ienosib30BaTeNeiBO3MOXHbIE NYTW NPeoA01eHNs
e None e Reduced area for cultivation of crops establish the minimum of

shelterbelts necessary for optimal protection

e Reduced crop yields alongside shelterbelts (competition for
nutrients, light, water) avoid dense planting of trees and shrubs;
frequently prune the trees

e Shelterbelts provide habitat for vermins / pests (rats, insects)
frequently hunt these animals

e Increased labour inputs

CunbHbIe CTOPOHbBI: MO MHEHUIO coCTaBUTENA Nnn

OTBETCTBEHHbIX CNeLnanncTos
e Reduced wind speed

How can they be sustained / enhanced? No exploitation or
destruction of trees
e Soil conservation
Cnabble CTOPOHbI/ HegoCcTaTKN/ PUCK: NO MHEHUIO COCTaBUTeNs

How can they be sustained / enhanced? Avoid burning the shelter VI OTBETCTBEHHbIX CMEeLMasiucTOBBO3MOXKHbIe NyTU
belts npeojoneHys
e Provision of forestry products e None
e None
How can they be sustained / enhanced? Reglementation of use of e None

these products
e High aestethic value of trees in the landscape
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e Increased crop yield

How can they be sustained / enhanced? Maintain the micro-
climate generated by the shelter belts
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