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A sloping area used for intensive grazing in Crete (Costas Kosmas)

Establishment of intensive grazing areas on low productive slopes (I'penus)
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This technology consists of (a) ploughing the soil, (b) sowing the plants usually vetch or
oat or in combination in November and (c) grazing the growing plants during spring.
The main purpose of this technology is to increase the produced palatable biomass in
a grazing land in which the biomass production is very low under natural conditions.

The technology is applied on semi-arid areas of Asteroussia Mountains of Crete used as
grazing land with an annual rainfall between 501-750 mm. These areas are usually highly
degraded, characterized by steep mountainous slopes (31-60%). This technology was mainly
found in shallow (depth: 21-50 cm), moderatelﬁ fine textured soils which moderate
concentrations of soil organic matter (1-3%). The stock breeders in the region use a special
regime for transferring livestock grazing rights from the communities to individuals. Nowadays
the off farm income of breeders is between 10-50% of their total income.

Looking back, in the early 1950s to the 1980s the Asteroussia Mountains were a livestock-
specialized area. Livestock production was based on controlled summer grazing in the
mountains and overwintering in the lowlands. After the early 1960s, the area increasingly felt
the impact of agricultural mechanization and - by consequence - excessive under-occupied
rural labor force, which led to disproportionate out-migration from the area. In areas where
limited natural capital was already fully utilized, such as in Asteroussia Mountains, further
growth through increasing flocks was only possible by importing fodder. In a parallel,
increasing intensification of agriculture in the nearby Messara plain limited the opportunities
for the tradition of transhumance. Throughout the mid-1980s-2010s the economy remained
livestock-dominated but the population decline continued. However, the presence of foreign
migrants offering cheap labor from the early 1990s onwards contributed to keep many farms
active.

Coming back to the technology, it consists of: (a) clearing natural vegetation, usually perennial
shrubs accompanied with annual plants including mainly grasses, (b) sowing of high value
palatable plant species for animals such as oat, vetch, etc. during winter, (c) allowing plants
to grow adequately, and (d) gr:azing bg the animals mainly during spring for a period of about
one month, and (e) keeping the land bare until next wet cultivation period starts. The purpose
is to increase the available biomass for the grazing animals in areas of low productivity o
natural vegetation suitable for them. The major activities consists of clearing the land,
plowing usually by a bulldoze type tractor, sowing the seeds and addinE appropriate
fertilizers. However, the establishment of this technology may face problems in clearing
natural vegetation, if the existing Greek institutional framework does not allow doing it. Land
degradation and desertification are very frequent processes in semi-arid areas and both
processes have been enhanced in the last decades by climatic variations and human
activities. The EU-funded research project DESIRE in Eastern and Western Europe, Latin
America, Africa and Asia have identified soil erosion, forest fires, and overgrazing among the
most important causes of land degradation. The main benefit of this technology therefore is
the increase in the amount of high quality palatable biomass for the grazing animals in
degraded lands. Land users like this technologﬁ, if the number of animals is high, as without
the technology they face problems of feeding them. However, such an action increases the
cost of animal production such as milk. In addition, soil erosion problems are expected since
land remains bare for some period of the year especially after sowing the plants.
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MecTonono)keHue: Asteroussia Mountain,
Paranimfi, Crete, Heraklion province, I'peuus

Yucno uccnepoBaHHbIX yHacTKOB, rae
npumeHseTca TexHonorusa: 10-100 yyacTkos

reorpaduueckas npuesaska BbIGPaHHbIX
y4acTKoB
e 24.8824,34.97561

MpocTpaHCTBEHHOE pacnpocTpaHeHue
TexHoI0rnn: paBHOMePHO-04HOPOAHOe
npYMeHeHVe Ha onpeAeieHHON NaoLwaAn
(approx. < 0,1 km2 (10 ra))

Ha nocTositHHO oXpaHsAeMoii TeppuTopun?:

MpoAo/MHKNTENBHOCTL NPUMEHeHUSA
TexHonorunu: 10-50 net Ha3zazg

Tun BHeapeHMsA/ NpUMeHeHA
KaK MHHOBaUWS (MHUUMATVBA)
3emnenosnibloBaTeneli

KaK 4acTb TPaAULMOHHON CUCTEMbI
3emsenonb3oBaHus (bonee 50 neT Ha3apa)
B KauecCTBe Hay4YHOro/ NoneBoro
3KCNepyMeHTa
uepes NpoeKkThbl/ BHeLLHee BMeLLaTebCTBO
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Field for intensive grazing in which oat plants have been sowed.
(Costas Kosmas)

OcHoBHas uenb

MOBbILLEHME NMPOV3BOACTBA
CHWXeHVe 1an npejoTBpalleHe gerpajaumnm 3emens,
BOCCTaHOB/IEHME HapPYyLUEeHHbIX 3eMeJlb
coxpaHeHMe 3KocuCTeM
3alMTa baccenHOB pek (MPUBOAOPA3AENbHOM YaCT/ HUXHEro
TeyeHs) - B COMeTaHUM C ApYrMun TexXHONormsamm
CoxpaHeHve/ NoBbilleHVe 6ropasHoobpasus
CHWXeHMe pucka CTUXUIAHBIX 6eACTBUIA
afanTauna K NSMeHeHWK K1iMaTa / IKCTpeManbHbIM NMOrogHbIM
ABMIEHUAM 1 UX NOCNEACTBUAM
cmAaryeHne I'IOC}'IEACTBI/IIZ M3MeHEeHUA KNKMaTa

cosfaHvie 671aronprsTHbIX SKOHOMUYECKIX YC0BUIA
CcO34aHune 6I'IaI'OI'IpI/IﬂTHbIX coumanbHbIX yCJ'IOBVIVI

Lienb, cBA3aHHasA ¢ Aerpajauueii 3emenb
npeaoTBpaLleHvie gerpasaummn seMenb

CHWXXEHWe JerpajaLum 3emenb
BOCCTaHOBNEHMe/ peabunutaums HapyLLleHHbIX 3eMeb
ajanTauus K gerpagaummn 3emens
He NpVYIMeHVMO

Kateropusa Y30
e KoueBoe JKNBOTHOBOACTBO U I'IaCT6I/ILL|,Hoe X03ACTBO

3emMnenosib3oBaHue

MacT6uLHbIe yrogbs
o 1{ e 3aroHHO-MOPLMOHHOE

¥ &' e YydlleHHble macTéuia
BVIA JKNBOTHbIX: KO3bl, OBLIa
MpPOAYKTbI U yCNyrn: MACO, MOJIOKO
BopocHabyeHue

6orapHble 3emnu
coyeTaHue BorapHbIX 1 OpoLLaeMblX 3eMenb
noaHoe opolleHne

Tvin gerpagauum, Ha 60pb6y C KOTOPbLIM HanpaeseHa

"“414"43 BOZHas 3po3Us NOYB - BON: NOBepXHOCTHAs 3pP03Kisi/CMbIB
BEPXHUX MOUYBEHHbIX FOPM3OHTOB

Meponpusatua Y31

ArpoHoMU4YecKmne MeponpuaTus - Al: PactutenbHbIin/
MOYBEHHbI MOKPOB

Wﬁu}m MeponpuaTmsa ¢ NCNO/Ib30BaHUEM PacTUTENbHOCTU - P2:
w 3n1aKoBble 1 MHOroIeTHVE TPaBSAHWCTble pacTeHns

TEXHUYECKUI PUCYHOK

TexHn4Yeckre XapakTepucTUKn
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The technical specifications of the technology are known to almost all
the people working on animal feeding. It requires a field of at least
one hectare with the following soil characteristics: (a) soil depth of at
least 30 cm, (b) soil texture medium to fine, (c) slope gradient less
than 25%. In addition, the annual rainfall must be greater than 350
mm with an annual air temperature higher than 12° C.

mmm

Author: Costas Kosmas

SANYCK U TEKYLLLEEE OBCNYXWUBAHWE: MEPOMPUATINA, HEOBEXOAWNMbIE PECYPCbI 1 SATPATHI

MopacueT BNOXEHWI 1 3aTpaT

e [lojcyMTaHHblE 3aTpaThl: Ha MAOLWaA/Ab, FAe MpPYMeHseTcs
TexHonorvs (pasmep v egnHuLa naowaaun: one hectare)

e JleHeXHble enHNLbI, UCNOAb30BaHHbIE A/1F NoAcyeTa 3aTpaT:
Aonnapsl CLLUA

e O6MmeHHbIN Kypc (K gonnapy CLUA): 1 USD = HegocTynHo

o CpefHuii pa3mep AHEBHOro 3apaboTka ANs HaHATbIX
paboTHMKOB: 40

3arpart
Fertilizers and seeds

MeponpuaTtumsa, HeobxoaMMble AN Ha4Yana peannsaumm
1. Clearing the field by mouldboard plough. (Cpokn/ noBTopsiemocTb npoBegeHusi: November)

CTOVMOCTb BIOXKEHWIA 1 3aTpaT Mo 3anycky (per one hectare)

Han6onee sHauumble q)aKTOpbl, BAMaOLWME Ha CTOMMOCTb

3aTpaTtbl Ha O6wan
CTOMMOCTb
eAVHULYY % 3aTpaT, onJla4yeHHbIX
onuwuTe 3aTpaThi EaviHnua Konnyecrteo Ha eAVIHULLYY
(Aonnapbl 3emienosib3oBaTensiMm
cwA) (Aonnapbl
CLLA)
Onnata Tpyaa
Clearing the field |person-days | 2,0 | 40,0 | 80,0 100,0
O6opypoBaHue
Tractor equiped with a mouldboard |1 | 1,0 | 60,0 60,0 100,0
0612 CTOMMOCTb 3anycka TexHosiorum 140.0
O6Lyme 3aTpaTsl Ha co3[aHve TexHoaorm B 4osaapax CLLUA 140.0
TekyLee o6cny>xnsaHmne
1. Ploughing (Cpokn/ NoBTOpsieMOCTb MPOBEAEHMsi: ONce per year)
2. Fertilization (Cpokn/ NOBTOPSAEMOCTb NPOBEAEHNS: ONCe per year)
3. Sowing (Cpoku/ NoBTOPSieMOCTb NPOBEJEHVsA: ONce per year)
CTOMMOCTb BJI0OXKEHWIA 1 3aTpaT No aKkcnyaTauuu (per one hectare
3aTpaTtbl Ha O6uas
CTOMMOCTb
eAVHULYY % 3aTparT, ornJla4eHHbIX
onuwunTe 3aTpaThbl EaviHnua KonunuectBo Ha eAnHULY
(Aonnapbl 3emienonib3oBaTensaMmm
CLIA) (Aonnapbl
CLLA)
Onnata Tpyaa
Ploughing person-days 0,2 40,0 8,0 100,0
Sowing person-days 0,2 40,0 8,0 100,0
Fertilizing person-days 0,2 400,0 80,0 100,0
O6opypoBaHue
Tractor equiped with a mouldboard |1 | 0,5 | 60,0 | 30,0 100,0
MocapouHbIA MaTepuan
Seed |ke/ha | 250,0 | 02 | 50,0 100,0
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Y A06peHns N AA0XUMUKATbI

Fertilization |kg/ha | 350,0 | 0,4 140,0 100,0
06Luasa CTOMMOCTb nogaep)kaHma TexHoorum 316.0

ObLyme 3aTpatbl Ha rogaepxanHve TexHonorm B goanapax CLUA 316.0

MPPOAHBLIE YC/TOBIA

[lononHuTenbHbIE XapaKTepUCTUKN Knnmara

CpesHerozoBoe KONMYeCcTBO 0cajkos B MM: 670.0

Low-elevation areas receive an annual rainfall ranging between 500-
750 mm, while the upper mountainous area (highest elevation: 1231
m at the sea level) receives up to 1250 mm of rain.

HasBaHwve meTeocTaHumu: Hellenic National Meteorological Service,

Cpep,Hero,qOBoe Koin4yecTBo

ocagkoB
<250 mm
251-500 mm

501-750 mm
751-1000 mm
1001-1500 mm
1501-2000 mm
2001-3000 mm
3001-4000 mm
> 4000 mm

CknoH

nonorune (0-2%)

nokatble (3-5%)
nokaTto-kpyTble (6-10%)
KpyTble (11-15%)

o4YeHb KpyTble (16-30%)
upesBblYaliHoO KpyTble (31-
60%)

06pbIBUCTBIE (>60%)

]S

MoLHOCTbL NoYB
nosepxHocTHble (0-20 cm)
Herny6okue (21-50 cm)
ymepeHHo rny6okue (51-80
™)
rny6okue (81-120 cm)
o4yeHb rybokue (> 120 cm)

YpoBeHb rpyHTOBbIX BOJ,
Ha NMOBEpPXHOCTU
<5M™m
5-50 m

>50m

BupoBoe pasHoo6pasue
BblCOKOE

cpeaHss

HM3Koe

ArpoknvmaTtunyeckas 30Ha
Ba>XXHasa
YMepeHHo-BaxHas

nosysacyLwinveas
3acylnmeas

dopmbl penbeda
nnaTo/ paBHUHBLI
rpe6Hmn xpebToB/X0NMOB
CKJIOHBI rOp
CKJ10HbI XO/IMOB
MOAHOXbSA
AHWLLA AOSTUH

MpaHy/floMeTpuryeckunii cocTaB

(BepxHero ropnsoHTa)
rpy6blii KpynHO3e pPHUCTbIA/
NErkuii (necyaHblii)

cpefHue Gpakumm
(CYrMMHWCTBIN, cynecyaHblin)

TOHKOAMCNEPCHBI/ TSXENbIN
(FMNHUCTBINA)

[oCTynHOCTb NMOBEPXHOCTHbIX
BO/J

N36bITOK

xopoluas

cpeaHsas
HeA0CTaTO4YHbI/ OTCYTCTBYHOT

PasHoo6pasuve
MecToo6uTaHn
BblCOKOEe

cpeaHas
HU3Koe

station of Gortina

The majority of the area is characterized by an average air
temperature ranging between 15°C and 18°C. Rainfall is falling from
late fall to middle spring. The ETo (Potential Evapotranspiration) is
high receiving values up to 1650 mm.

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

MpaHy/floMeTpurYyeckunii cocTaB

(Ha rny6uHe 6onee 20 cm)
rpy6bIi KPYNHO3€ePHUCTbIA/
NErkui (mecyaHblii)

cpesHne dpakumm
(CYrMMHWCTBIN, cynecyaHblin)

TOHKOAMCNEPCHBIV/ TSXENbIN
(FMNHUCTBIN)

KauectBo BOAbI (6€3

06paboTku)

nNUTbeBas BOZAa XOPOLLUEero
KayecTBa
NUTbeBas BoZa Mi0Xoro
KavecTBa (Heobxognma
obpaboTka)
VCKNHOUNTENBHO ANS
Ce/bCKOX035ICTBEHHOO
MCMNO/Ib30BaHVA (OpoLLeHve)
HenpurogHas Ans
1CNOIb30BaHMSA

KauectBo BOAbI OTHOCUTCS K:

TexHoNOrMs NpUMeHseTcs B
B YCNIOBUSIX BbIMyKNOro
penbeda
B CUTYaLVIsiX BOTHYTOro
penbeda

He MMeeT 3HaYeHUs

Cop,ep>KaH|/|e opraHmn4yeckoro
BellecTBa B BEpXHEM

NOYBEHHOM FOpPu30oHTE
BblcoKkoe (> 3%)

cpepHee (1-3%)
Hu3koe (< 1%)

fAlBnsieTcs 1M CONEHOCTb BOAbI
npo6nemoi?

Aa
Het

MNoBTOpAEMOCTb 3aTON/IEHUSA
[Ja
Het

XAPAKTEPUCTWIKA 3EMJIENO/Ib3OBATENEN, MPUMEHAROLLVIX TEXHOTOTKO

PbIHOYHas opueHTaums
HaTypa/ibHOe X0351ACTBO
(camoobecneyeHve)

CMeLLaHHbIN (HaTypanbHbIl /

KOMMe pYeCKuiA)
ToBapHoe/ pbIHOYHOEe
X03ACTBO

Océanbivi N KOYeBOI

Océanblin
Monyko4eBoi
Kouesoi
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Joxoabl U3 Apyrux

NCTOYHUKOB
< 10% BCex AOXOA0B
10-50% BCcex Agoxoa0B
> 50% BCcex AOXOA0B

WNHaviBugyansHoe nnv

KOJINEKTMBHOE XO35IMCTBO

yacTHoe/ joMoBNajeHve
rpynna/ obLimHa
KoonepaTuB
MCMoJib3yloLee HaeMHbIX
paboTHMKOB (KOMNaHWUS,

OTHOCUTENBHBIA ypOBEHb

Aocrartka
O4eHb MI0XoM
MA0XOWN

cpeaHWiA
obecneyeHHbI
BeCbMa obecneyeHHbIN

Mon

KEHLLMHbI
MY>UVHbI

YpoBeHb MexaHu3aummn
PY4HO Tpya
TAr10Bag cuna
MeXxaHV3poBaHo/ ecTb
aBTOTpaHcnopT

Bospacrt
aetn
MOJI0A,EXb
cpesHWl Bo3pacT
MO0
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Mnowaab, cnonb3yemas MacwTtaé Co6CTBEHHOCTb Ha 3eMJ1t0 MNpaBa Ha 3emnenonb30BaHne
AO0MOX035ACTBOM mMesikoe rocyjapcreeHHas HeorpaHnyeHHoe
<0,5ra cpefHero pasmepa YaCTHOW KOMMAaHWN (HeKoHTpoONIMpyemMoe)
0,5-1 ra KpynHoe obLwuHHasA/ noceskosas 06LLMHHOE (KOHTpoAnpyemoe)
12 ra KONNeKTUBHaA apeHaa
2-5ra VHAMBWAYanbHasa, He VHAMBUAYanbHoe
R odopmsieHHasa B
?;-ggara Cg)6CpTBEHHOCTb MNpaBa Ha BOJ0OBOJIb30BaHMe
50-100 ra VHAVBUAYaNbHas, HeorpaHnyeHHoe
100-500 ra odopmieHHas B (HeKoHTpoNVIpyeMoe)
500-1000 ra COBCTBEHHOCTD 06LMHHOE (KOHTPOMpyeMoe)
apeHaa
1000-10000 ra PerA
> 10000 ra VHAMBUAYanbHoe

JocTyn K 6a30BbIM yCyram v UHGpPacTpykType
MeanUnHCKoe OGCHy)KI/IBaHI/Ie

nnoxow xopotuas
obpasoBaHue naoxo 7 xopotuas
TexHnyeckme KoOHCynbTaumm nnoxo xopotuast
3aHATOCTb (BHE X035/iCTBa) nnoxoit xopotuas
PbIHKN nnoxoii Y xopowsas
3N1eKTPOCHabXeHMe nnoxoit Xopotuast
TPaHCMopT 1 AOPOXHasa ceTb nnoxob Xopouast
BOJ0CHabXeHMe 1 KaHanm3aums nnoxo Xopotuast
dunHaHCcoBbIe ycnyru nnoxo xopoluast

BJIMAHNE

CoumanbHO-3KOHOMMYECKOe BO34ecTBYE
npon3BoACTBO KOPMOB

CHU3WA. v YBENNHNT. o . . .
Increase in biomass production for feeding the animals
NPOV3BOACTBO NPOAYKTOB
SXVBOTHOB B CHM3nN. v yBenunyun. X .
OTHOBOACTBA In consequence of increased fodder production
CoumanbHoe 1 KynbTypHOe BO3JelicTBue
SKonornyeckoe Bo3aeicTeme
MOBEPXHOCTHBIV CTOK
yBenundun. v CHM3UN. )
There are not available data on surface runoff for the area.
pa3Hoobpasue ¢ropbl
CHU3UN. v yBenunyun.
Because the natural vegetation is cleared.
BnuvsiHve 3a npeaenamuv TeppuUTOPUN NPUMEHEHNs
3aToM/IeHre y4acTKoB HIxXe Mo
TeYyeHWto (HexenaTenbH . ) .
eeHmio (HexenaresbHoe) yBenauun. s cokparnn. The soil sediments are transported in the low land of

Messara valley or into the sea.

AHAJTNS 2PPEKTBHOCTN 3ATPAT

Hackonbko nony4vaemblii pe3ynbTaT CONOCTaBUM C NepBOHaYaabHbIMU BNOXKEHUAMU
S¢pPeKTMBHOCTbL 3aTpaT B
KPaTKOCPOUYHOV nepcnekTvse
S¢dekTMBHOCTL 3aTpaT B
JLONTOCPOYHOLI MepcnekTnBe

KpaliHe oTpumual nkHO v OYeHb MO3UTUBHOE

KpaﬁHe oTpuual NnEHO v O4YeHb NO3UTNBHOE

Hackonbko I'IOle'-laeMbIVI pe3ynbTaTt CoONoCTaBUM C 3aTpaTaMUu Ha TeEXHNYeckoe 06Cl1y)KI/IBaHI/Ie
S$deKTMBHOCTL 3aTpaT B
KPaTKOCPOUYHOV nepcnekTvee
S¢pdekTMBHOCTL 3aTpaT B
JLONTOCPOYHOL MepcnekTnBe

KpaliHe oTpumual  fNkHO v OYeHb MO3UTUBHOE

KpaliHe oTpuual nkHO (4 OYeHb NO3UTKBHOE

M3MEHEHWE KJTMMATA

lMocTeneHHoOe N3MeHeHue Knumara

cpefHeroAoBble TeMnepaTypbl YBEINUMIOCH OUeHb NNOXO 4 0UeHb XOPOLLIO

BHEAPEHWE N AAJATNTALNA

[lons 3emnenonb3oBaTtenei (B MpoLEHTax), MPUMeEHSIIOLLX
TexHonorvio

Cpeaun npumeHsitoLmMx TEXHOOrUI0 3eMiernofib3oBaTeners,
KaKoBa A0S N1L, NPUMeHSIoLLMX eé No CO6CTBEHHOMN
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OTAeNbHble Cydaun/ SKCneprMeHT VMHULMATVBE, T.e. 6€3 Kakoro-1nm6o MmaTepranbHOro

1-11 ggoo/ CTUMY/TMPOBAHUA CO CTOPOHbLI?
N 5'0% 0 0-10%
11-50%
51-90%

91-100%

Bbina nu TexHonorma Y3I moguuumpoBaHa B HeflaBHee

BpeMms C Le/ibio aganTtaunm K MeHsIIoLLMMCA YCT0BUSIM cpefibl?
Ja

Het

K KakvM VIMEHHO U3MEeHSAILLMMCSA YCI10BUAM cpefbl?
M3MeHeHUs KiavmaTa/ 3KCTpeManbHble NOrogHble ABneHUA

M3MEHSIHOLLIMECS YCTIOBUS PbIHKA
AOCTYMHOCTb paboyeid cunbl (HanNpuMep, 13-3a MArpaLmmn

HaceneHus)
SAKJTKOYUTE/IbHBIE MOJTIOXEHWA N N3BJIEYHEHHBIE YPOKIU
CunbHble CTOPOHbLI: MO MHEHUIO 3eMJ/ienosib3oBaTenel Cnabble CTOPOHbI/ HeAOCTaTKN/ PUCKA: MO MHEHUIO
e The advantage of the technology is the increase of biomass 3eMJienosib30BaTeNeiBO3MOXHbIe NYTU NPeoAoeHUs]
production for feeding the animals in areas of low natural grass e Decline of biodiversity
production. e Create some problems of soil erosion during installation
CunbHbIE CTOPOHbLI: MO MHEHUIO COCTaBUTENSA TN Cnabble CTOPOHbLI/ HegocTaTKU/ PUCKA: NO MHEHUIO COCTaBUTeNs
OTBETCTBEHHbIX CreLmanamncTos WIN OTBETCTBEHHbIX CNeLnanNcTOBBO3MOXXHbIE MYTN
e The advantage of the technology is the increase of biomass npeosoneHus
production for feeding the animals in areas of low natural grass e Decline of biodiversity
production. e Soil erosion at the initial stage of ploughing the land From the

increase in soil plant cover
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