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TECHNOLOGIES 1. Agroforestry

3. Cross-slope measures:
onsite protection

5. Indirect SLM measures

7. Irrigation Infrastructure Management

9. Planted and Natural Forest

APPROACHES 11.SLM Planning

13.Government Partnership

15.Financial Support






WOCAT TOOLS

WOCAT (World Overview of Conservation Approaches and Technologies) is an established global
network of Soil and Water Conservation (SWC) specialists, contributing to sustainable land
management (SLM). All WOCAT tools can be accessed through the WOCAT web-page:
http://www.wocat.net/

Case Study Assessment: Questionnaires on SLM Technologies and
Approaches

WOCAT has developed questionnaires to analyse and evaluate SLM at the local level:

e Questionnaires on SLM Technologies (QT): addresses the following questions: what are
the specifications of the Technology, and where is it used (natural and human environment),
what impact does it have.

e Questionnaires on SLM Approaches (QA): addresses the questions of how implementation
was achieved and who achieved it.

The questionnaires on SLM technologies and SLM approaches provide the main pillar of the local/
study site documentation of WOCAT. The questionnaires have been continuously developed and
improved over the last 15 years.

English Questionnaires

o TechQuestE.pdf (pdf, 432kb):
http://www.wocat.net/fileadmin/user upload/documents/QT and_QA/TechQuestE.pdf

o AppQuestE.pdf (pdf, 158kb):
http://www.wocat.net/fileadmin/user _upload/documents/QT and QA/AppQuestE.pdf

e CategorisationSystem.pdf (pdf, 87kb):
http://www.wocat.net/fileadmin/user_upload/documents/QT_and_ QA/CategorisationSystem.pdf

Russian Questionnaires
o TechQuestRU.pdf (pdf, 848kb):
http://www.wocat.net/fileadmin/user_upload/documents/QT_and_QA/TechQuestRU.pdf
o ApprQuestRU.pdf (pdf, 494kb):
http://www.wocat.net/fileadmin/user upload/documents/QT _and_QA/ApprQuestRU.pdf

Database

After the questionnaires on SLM Technologies and Approaches have been filled in the data can be
entered into the global online WOCAT databases. The databases are available in English and
Russian language.

Database on SLM Approaches: The database on SLM Approaches is newly developed and is
online available on this link http://cdewocat.unibe.ch/wocatQA/

Database on SLM Technologies: The new online database on SLM Technologies is available now
for data entry and is online available on this link http://cdewocat.unibe.ch/wocatQT/



http://www.wocat.net/
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http://www.wocat.net/fileadmin/user_upload/documents/QT_and_QA/AppQuestE.pdf
http://www.wocat.net/fileadmin/user_upload/documents/QT_and_QA/CategorisationSystem.pdf
http://www.wocat.net/fileadmin/user_upload/documents/QT_and_QA/TechQuestRU.pdf
http://www.wocat.net/fileadmin/user_upload/documents/QT_and_QA/ApprQuestRU.pdf
http://cdewocat.unibe.ch/wocatQA/
http://cdewocat.unibe.ch/wocatQT/
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Sustainable Land Management Technologies

TAJ003e

TAJ004e

TAJOO07e

TAJO008e

TAJ111e

TAJ113e

TAJ365e

TAJ370e

TAJ390e

TAJ109e

TAJ350e

TAJ375e

TAJ380e

TAJ393e

TAJO00Se

TAJO06e

TAJO010e

TAJ362e

TAJOO3

TAJO04

TAJOO5

TAJOO5

TAJO20

TAJO18

na

TAJO37

na

TAJO18

TAJO34

TAJO34

TAJO34

na

TAJOO5

TAJOO6

na

TAJO29

Sanginboy R.
Sanginov
Murod
Ergashev
Erik
Buehlmann
Erik
Buehimann

Gulniso
Nekushoeva

Firdavs
Faizulloev

Pjotr M. Sosin

Habib
Kamolidinov

Mizrob
Amirbekov

Firdavs
Faizulloev

Rustam
Qalandarov

Rustam
Qalandarov

Rustam
Qalandarov

Mizrob
Amirbekov

Erik
Buehlmann
Erik
Buehlmann
Erik
Buehlmann
Manuchehr

Rakhmatdzho
nov

Tajik Soil Institute /
NCCR North-South

Tajik Soil Institute /
NCCR North-South

NCCR North-South,
CDE, University of Bern

NCCR North-South,
CDE, University of Bern

Tajik Soil Institute

UNDP (CACILM)

Tajik Soil Institute /
PALM
GITEC/ADB/DMC Rural
Development Project

AKDN - MSDSP

UNDP (CACILM)
Youth Ecological
Center

Youth Ecological
Center

Youth Ecological
Center

AKDN - MSDSP

NCCR North-South,
CDE, University of Bern

NCCR North-South,
CDE, University of Bern

NCCR North-South,
CDE, University of Bern

Welthungerhilfe /
German Agro Action

Orchard-based agroforestry

Conversion of grazing land to fruit and fodder
plots

Orchard-based agroforestry (intercropping)

Orchard-based agroforestry (establishment of
orchard)

Planting of fruit trees to increase slope
stabilization

Rehabilitation of poor soils through agroforestry

Conversion of stony slopes into an irrigated
apricot orchard

Integrated Technologies for Household Plots

Tree nurseries to test trees species adapted to
local climate

Pest management with pheromone insect traps

Solar greenhouses

Vertical growing of potatoes in pits, by the
gradual addition of further layers of soil

Phytopesticides

Passive solar greenhouses for winter
commercial vegetable production

Terrace with tree barrier

Buffer strip on steep sloping cropland

Drainage ditches in steep sloping cropland

Gradual development of bench terraces from the
contour ditches



TAJ353e

TAJ356e

TAJ403e

TAJ102e

TAJ354e

TAJ402e

TAJ551e

TAJ104e

TAJ348e

TAJ399e

TAJ107e

TAJ108e

TAJ112e

TAJ371e

TAJ372e

TAJ394e

TAJ397e

TAJ398e

na

TAJO22

na

TAJO31

na

na

TAJO26

na

na

na

na

na

na

na

TAJO34

na

na

na

Giuseppe
Bonati

Daler
Domullojonoev

German Kust

Roziya
Kirgizbekova

Daler
Domullojonoev

German Kust

Shane
Stevenson

Daler
Domullojonoev

Sady
Odinashoev

Giuseppe
Bonati

Aslam
Quadamov

Pjotr M. Sosin

Firdavs
Faizulloev

Davlabek
Davlatov

Rustam
Qalandarov

Mizrob
Amirbekov

Sady
Odinashoev

Sady
Odinashoev

CESVI

Welthungerhilfe /
German Agro Action

World Bank - CAWMP

GIZ (CACILM)

Welthungerhilfe /
German Agro Action

World Bank - CAWMP

CAMP Kuhiston

Welthungerhilfe /
German Agro Action

NCCR North-South,
CDE, University of Bern

CESVI

Pamir Biological
Institute / MSDSP

Tajik Soil Institute

UNDP (CACILM)

CAMP Kuhiston

Youth Ecological
Center

AKDN - MSDSP

NCCR North-South,
CDE, University of Bern

NCCR North-South,
CDE, University of Bern

JWOCAT

Landslide prevention with drainage trenches
lined with fast growing trees

Infilling of gullies with vegetative structures

Strengthening of the river banks with stones and
gabions

Reduce pressure from forest resources by
improved thermal insulation in private houses

Energy efficiency measures to increase the
application of organic fertilizers

Beekeeping in uplands

Two Room Stove

Roof top rain water harvesting stored in
polythene lined earth retention tank

Roof top rain water harvesting - concrete tank

Natural spring catchment protection

Irrigation of orchards by using low cost drip
irrigation technique

Bottle irrigation of newly planted orchard

Rehabilitation of iron water gates to improve
distribution of irrigation water

Cascading rock irrigation channel

Drip irrigation using polyethylene sheeting and
intermittent cloth strips

Spiral water pumps

Water wheel pump system

A woollen water retention bed installed under the
roots of a tree irrigated by a pipe feed.



JWOCAT

TAJOO9e na Erik CDE, University of Bern Perennial herbaceous fodder plants for intact
Buehlmann canopy cover
TAJ100e TAJO13 Sac'jy Caritas thational grazing supported by additional water
Odinashoev points
Gulniso Tajik Soil Institute / Growing of fodder crops on steep slopes in arid
TAJ103e  na Nekushoeva  PALM highlands
Safarov Worldbank / Ministry of ~ Rehabilitation of grazing areas through planting
TAJ368e na . . :
Tuychiboy Agriculture of Izen perennial shrubs
Firdavs . I .
TAJ114e na . UNDP (CACILM) Saxaul plantation for stabilization of sandy soils
Faizulloev
TAJ34%¢ na Gulniso Tajik Soil Institute / Planting pqplar trees in the flood plain of high
Nekushoeva PALM mountain river areas
TAJ366e  TAJO15 sz!ya GIZ (CACILM) Establlshment of living sea buclldhorn fences for
Kirgizbekova the protection of reforestation sites
Aslam Pamir Biological Wind forest strips for land protection against
TAJ106e na . . ; .
Quadamov Institute wind erosion on sandy soils
TAJ110e na F|r_davs UNDP (CACILM) Shelter.belts v_wt_h Ru33|_an Silverberry for the
Faizulloev protection of irrigated fields
Habib GITEC/ADB/DMC Rural Integrated stone wall and poplar tree perimeter
TAJ376e na - : ”
Kamolidinov Development Project fencing

Sustainable Land Management Approaches

SLM Technologies For Natural Disaster Risk

TAJ020e na Shane Stevenson  CAMP Kuhiston o
Mitigation
TAJO26e na Mirzo Pochoev, CAMP Kuhiston Pa.rt|.0|patory cost benefit analysis for Energy
Shane Stevenson Efficiency Measures
TAJ045¢ Na Nandita Jain World Bank - CAWMP Eligibility Criteria and Environmental Planning

Tools for SLM

Village-level participatory planning for

TAJ046e na Nandita Jain World Bank - CAWMP : .
sustainable agriculture and land management

Sub-district (Jamoat) level support for

TAJ047e na Nandita Jain World Bank - CAWMP .
sustainable land management



TAJ003e

TAJ004e

TAJO00Se

TAJOO6e

TAJ029e

TAJO15e

TAJ022e

TAJ025e

TAJO038e

TAJO013e

TAJ024e

TAJO36e

TAJ040e

TAJO030e

TAJO31e

TAJ044e

TAJO18e

TAJO37e

TAJO043e

TAJOO3

TAJ104

TAJOO8

TAJOO6

TAJ362

TAJ366

TAJ356

na

na

TAJ100

na

na

na

na

TAJ102

na

TAJ113,
TAJ109

TAJ370

na

Sanginboy
Sanginov

Murod Ergashev

Erik Buehlmann

Erik Buehlmann

Manucher
Rakhmatdzhonov

Roziya
Kirgizbekova

Daler
Domullojonoev

Firdavs Faizulloev

Sa’dy Odinashoev

Sady Odinashoev

Sady Odinashoev

Lisa Gampp

Mizrob Amirbekov

Roziya
Kirgizbekova

Roziya
Kirgizbekova

Nandita Jain

Firdavs Faizulloev

Habib Kamolidinov

Weissen Hugo

Tajik Soil Institute

Tajik Soil Institute

NCCR North-South,
CDE, University of Bern

NCCR North-South,
CDE, University of Bern

Welthungerhilfe /
German Agro Action

GIZ (CACILM)

Welthungerhilfe /
German Agro Action

UNDP (CACILM)

NCCR North-South,
CDE, University of Bern

Caritas

NCCR North-South,
CDE, University of Bern

Caritas

AKDN - MSDSP

GIZ (CACILM)

GIZ (CACILM)

World Bank - CAWMP

UNDP (CACILM)

GITEC/ADB/DMC Rural
Development Project

TAFF / GIZ-PSD

JWOCAT

Transition from centralized regime to local
initiative

Farmer innovation and self-help group

Voluntary labour assistance

Joint land user initiative

Facilitation of micro-watershed management for
farmers

Joint forest management

Village school participation and involvement

Tugai forest management through village
committees

Implementation through the government’s
women’s affair officers

Livestock committee at village level

District wheat Seed Association

Public Women’s Organization Zamzam °
enhancing income for poor women through
income generating activities

Facilitation of community-based pasture
management initiatives

Saving Book Approach
Access to thermal insulation through micro loans

SLM small grant allocation mechanisms

Farmer field schools

Enhancement of existing self SLM technologies
into demonstration sites

Technical Assistance Groups (TAG)



Sustainable land management technologies / TexHoNOrMmn ycToiiumMBoro ynpasneHua semenbHbIMU pecypcamm

TAJ003e Orchard-based agroforestry Faizabad http://cdewocat.unibe.ch/wocatQT/qt _summary.php?lang=English&qt _id=297
TAJO03r ATrpoJIecOBOICTBO HA OCHOBE Cajia Daiizaban http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=576
TAJ004e Conversion of grazing land to fruit and fodder plots Varzob http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=167
TAJO004r ITepexos OT NaCTOULIHBIX 3eMeIb Ha (PPYKTOBBIC U KOPMOBBIE YUaCTKH Bap306 http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt id=560
TAJO07e Orchard-based Agroforesty (intercropping) Faizabad http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=261
TAJ007r ATpOJICCOBOJICTBO Ha OCHOBE Cajia (COBMEIIEHHE KYIbTYp) Daiizaban http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=563
TAJ008e Orchard-based Agroforestry (establishment of orchard) Faizabad http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=English&qt id=260
TAJO08r ATpOJICCTHHYECTBO Ha OCHOBE CaJI0B (CO3/IaHHE CaT0B) Daiizaban http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=565
TAJ1lle Planting of fruit trees to increase slope stabilization Nurobod http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=271
TAJ111lr ITocasika pPYKTOBBIX JIEPEBbEB [UIs YBEIMUCHHUSI CTAOMIN3AIMU CKJIOHA Hypobox http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=582
TAJ113e Rehabilitation of poor soils through agroforestry Khatlon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=346
TAJ113r BoccraHoBienre 6eHOI TOYBBI Yepe3 arpoICCHUIECTBO XaTIoH http://cdewocat.unibe.ch/wocatQT/at summary.php?lang=Russian&qt id=585
TAJ365e Conversion of stony slopes into an irrigated apricot orchard Vanj http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=English&qt id=392
TAJ365r OcCBOCHHE CHIIBHO KAMEHUCTBIX CKIIOHOBBIX 3€MEIb MOJ] OPOIIACMbIH Bamx http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=365
AOPHUKOCOBBIH cajl.
TAJ370e Integrated Technologies for Household Plots Varzob http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=English&qt_id=370
TAJ370r MHTerpanuust TEXHOJIOTUi B IpHycaaeOHbIe YHaCTKU Bap306 http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=592
TAJ390e Tree nurseries to test trees species adapted to local climate Vanj http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=English&qt id=390

TAJ390r JleconmUTOMHHEK JIJ1s1 IPOBEPKH MPHUKUBACMOCTH HEKOTOPBIX BUIOB Bamx http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=573
JIEPEBLEB K MECTHBIM KJIMMATHYECKUM YCIIOBUSIM

TAJ109e Pest management with pheromone insect traps Khatlon http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=English&qt_id=311
TAJ109r Bopb6a ¢ cenbckox03siiCTBEHHBIMU HACEKOMBIMHE- BPEAUTEIISIMHE C XatinoH http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=535
TTOMOIIBI0 PEPOMOHOBBIX JIOBYIIICK
TAJ350e Solar greenhouses Khatlon http://cdewocat.unibe.ch/wocatQT/qt _summary.php?lang=English&qt_id=404
TAJ350r CoJHeYHbIE TEIUTHILIBI XatJoH http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=350
TAJ375e Vertical growing of potatoes in pits, by the gradual addition of further Khatlon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=406
layers of soil http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&at id=375
TAJ375r BripamuBanue kapTodens B IyHKe XaTJIOH
TAJ380e Phytopesticides Khatlon http://cdewocat.unibe.ch/wocatQT/qt _summary.php?lang=English&qt _id=407
TAJ380r duronecTunyab! Xation http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=380
TAJ393e Passive solar greenhouses for winter commercial vegetable production Shugnan http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=393
TAJ393r ITaccuBHast TEIUIMLA C COMHEYHBIM 00OTPEBOM IS BBIPAIMBAHMS OBOILEH http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt id=584

B 3MMHEE BPEMs1 B KOMMEPUECKUX LIEIISIX Ilyruan
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=167
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=271
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=582
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=585
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=390
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=573
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=311
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=535
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=404
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=350
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=406
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=375
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=407
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=380
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TAJ005e Terrace with tree barrier RRS http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=232
TAJO05r Teppaca ¢ 6apbepoM H3 IepPEBbEB PPII http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt _id=542
TAJ006e Buffer strip on steep sloping cropland RRS http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=178
TAJ006r Bydepnas nonoca naxoTHBIX 3€Melb, PACIIOI0KEHHBIX Ha KPyThIX ckioHax | PPII http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=561
TAJO010e Drainage ditches in steep sloping cropland RRS http://cdewocat.unibe.ch/wocatQT/at_summary.php?lang=English&qt id=258
TAJO10r JIpeHaxxHbIC KaHABBI HA KPYTHIX CKIIOHAX ITAXOTHBIX 3eMEJb PPII http://cdewocat.unibe.ch/wocatQT/at_summary.php?lang=Russian&at_id=572
TAJ362e Gradual development of bench terraces from the contour ditches Baljuvon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=362
TAJ362r ITocreneHHOE pa3BUTHE CTYIEHUYATHIX Teppac Oiaronaps KOHTYPHBIM bamxyBon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=580
JPEHAKHBIM KaHaBaM
TAJ353e Landslide prevention with drainage trenches lined with fast growing trees Khovaling http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=353
TAJ353r IIpenoTBparieHue Omoa3Hs IMyTEM UCIIOJIL30BAHUS IPEHAKHBIX TPAHIICH C XoBaJIMHT http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=564
BbICAXKCHHBIMHA 6LICTpOpaCTyI]_[I/IMI/I JACPCBbIMU
TAJ356e Infilling of gullies with vegetative structures Khovaling http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=356
TAJ356r 3arnoJHeHHE OBPAroB PaCTUTENbHBIMU CTPYKTYPaMHU X oBaJIMHT http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=590
TAJ403e Strengthening of the river banks with stones and gabions Tajikobod http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=516
TAJ403r YkperuieHne 6eperoB pek ¢ MOMOIIbI0 KaMHEH U TaOHOHOB Tamxnko0on http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=403
TAJ102e Reduce pressure from forest resources by improved thermal insulation in GBAO/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=184
TAJ102r private houses http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=536
CHUXEHHE aBJICHUS Ha JIECHBIE PECYPChI IOCPEACTBOM YITyUIIEHUS I'BAO
TCIJIOU30JISINUH YaCTHBIX TOMOB
TAJ354e Energy efficiency measures to increase the application of organic fertilizers | Temurmalik http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=354
D¢} dexkTHBHOCTE MCIIOIB30BaHHS YHEPTHH C LEIBI0 YBEITHICHUS http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=577
TAJ354r IIpUMEHEHHs OPraHNYecKUX yRoOpeHuit Temypmanuk
TAJ402e Beekeeping in uplands Zarafshan, Surkhob, | http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=515
Vanj/ 3apasian, http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt_id=402
TAJ402r IT4enoBOACTBO B TOPHBIX palioHaX Cypx00, Bamx
TAJ551e Two Room Stove Nurobod http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=551
TAJ551r JIByX KaMepHasi 11euka Hypobon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=567
TAJ104e Roof top rain water harvesting stored in polythene lined earth retention tank | Temurmalik http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=298
TAJ104r C6op 10X IeBOM BOABI C KPBIII U €€ XpaHEHUE B 3eMJITHOM pe3epByape, Baljuvon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt id=578
MOKPBITHIN MOJIUITHIEHOM Temypmanuk
bamkxyBoH
TAJ348e Roof top rain water harvesting - concrete tank Boshkengash http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=348
TAJ348r Cucrema cO60pa JI05KAEBOI BOJIBI C KPBIII C HCIIOIB30BaHAEM - OETOHHOM Bormikenrar http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&at_id=593
HUCTCPHBI
TAJ399% Natural spring catchment protection Khovaling http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=399
TAJ399r 3alyTa eCTeCTBEHHBIX BOJOIPUEMHUKOB POIHUKA X OBaJIMHT http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=587
TAJ107e Irrigation of orchards by using low cost drip irrigation technique Shugnan http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=306
TAJ107r Hppwurarus caJioB ¢ HCHOJIb30BAHUE HEAOPOTOi TEXHOJIOTUH KAIEIbHOTO lyruan http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=581
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=590
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=516
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=403
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=184
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=536
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=354
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=306
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OPOIIICHUSI

TAJ108e Bottle irrigation of newly planted orchard Nurabad http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=391
TAJ108r ITosiMB MOJIOJOTO cajia OyTHUIOUHBIM CIIOCOOOM Hypaban http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=307
TAJ112e Rehabilitation of iron water gates to improve distribution of irrigation water | Kabodian http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=345
TAJ112r Peabmnuranus THAPOTEXHHYESCKUAX 3aTBOPOB JIJISI YIYYIICHUS 1T01a4H http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=583
OpPOCUTEIBHOM BOJIbI Kabonnan
TAJ371e Cascading rock irrigation channel Veshab http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=371
TAJ371r KackaaupoBaHue HppUIallMOHHbBIX KaHAJIOB FTOPHOW MOPOJOH Bemab http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=566
TAJ372e Drip irrigation using polyethylene sheeting and intermittent cloth strips Khatlon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=405
TAJ372r KamensHoe opoleHre mocpeIcTBOM UCIIOIB30BaHUS TOJIUITHIICHOBOW http://cdewocat.unibe.ch/wocatQT/at_summary.php?lang=Russian&at_id=372
TUICHKHA Xation
TAJ394e Spiral water pumps Roshtkalah, http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=394
Ishkashim, Vanj, http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt_id=570
Rushnan/
TAJ394r CrpanbHble BOASHBIE HACOCH Pomrtkanax,
Hckamum, Banx,
Pymnan
TAJ397e Water wheel pump system Sughd http://cdewocat.unibe.ch/wocatQT/at_summary.php?lang=English&qt id=397
TAJ397r HacocHas cranius ¢ BOJOIOIbEMHBIM KOJISCCOM Cyrn
TAJ398e A woollen water retention bed installed under the roots of a tree irrigated by | Penjakent, http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=398
TAJ398r a pipe feed. Toshmunor/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=588
[lIepcTaHoe 0CHOBaHUE BOAOYAEPKAHUS, YIOKEHHOE 110 KOPHAMU [lenxakenr,
JIePEBHEB, OPOIIAEMbIX OIBOISIIECH TPYOOH TommyHOp
TAJ009e Perennial herbaceous fodder plants for intact canopy cover RRS/
TAJ009r MHoroeTHHE TPaBIHUCTHIE KOPMOBBIE KYJIBTYPHI U1 HETPOHYTOTO PPII http://cdewocat.unibe.ch/wocatQT/at summary.php?lang=English&qt id=569
JICCHOT'O ITOKPOBa
TAJ100e Rotational grazing supported by additional water points Khatlon http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=148
TAJ100r Poraius nacTOMIL, NOAAEp)KHBaeMasi JOTIOJIHUTEIbHBIMHI TouKaMu Bojonost | Xation http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=574
TAJ103e Growing of fodder crops on steep slopes in arid highlands Shugnan,Vankala/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=297
TAJ103r BripamuBanrue KOPMOBBIX KyJIbTYp Ha KPYTHIX CKIIOHAX 3aCYIITHBOTO Iyruan/Bankana http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=576
BbICOKOT'OPbSL
TAJ368e Rehabilitation of grazing areas through planting of Izen perennial shrubs Dangara / http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=534
TAJ368r BoccraHoBiieHre MacTOMIHAIX YroI1il TOCPEACTBOM CeMsiH MHoronetHero | Jlanrapa http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt_id=368
KyCTapHHMKa
TAJ114e Saxaul plantation for stabilization of sandy soils Khatlon/ Xatsion http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=347
TAJ114r Iloces cakcayia aJisi cTaOWIIN3AIMH TIECYaHBIX TOYB http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=540
TAJ342e Planting poplar trees in the flood plain of high mountain river areas Shugnan, Vankala/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=342
TAJ342r Co31aHue TOMOJIHHBIX JIECOB B IOMMaX BEICOKOTOPHBIX PEK Iyruan/Bankana http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt id=558
TAJ366e Establishment of living sea buckthorn fences for the protection of Ishkashim, http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=English&qt id=366
reforestation sites Roshkala, Shugnan/ | http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt_id=529
TAJ366r Co3zaaHue )XUBBIX U3rOPOACH U3 0OIENUXH JUISl 3aIUThl y4aCTKOB Nmkamum

JICCOBOCCTAHOBJICHU

Pomixasna, [llyruan
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http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=148
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=574
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=297
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=576
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=534
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=368
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=347
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=540
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=342
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=558
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt_id=366
http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=Russian&qt_id=529

TAJ106e Wind forest strips for land protection against wind erosion on sandy soils Ishkashim/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=305

TAJ106r Co31aHue JIECHBIX MOJIC3AIIUTHBIX MOJIOC VIS 3alUTHI OT BETPOBOM 3PO3UHU Nmkammm http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=579
Ha 11€CYaHO-TaJICYHUKOBBIX MaCCHBaxX

TAJ110e Shelterbelts with Russian Silverberry for the protection of irrigated fields Khatlon/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=319

TAJ110r SamurHas nosoca u3 sioxa (Elaeagnus) juist 3aiurel oponraeMbIx moJei XatJoH http://cdewocat.unibe.ch/wocatQT/gt_summary.php?lang=Russian&qt id=553

TAJ376e Integrated stone wall and poplar tree perimeter fencing Cent.District/ http://cdewocat.unibe.ch/wocatQT/qt_summary.php?lang=English&qt id=376

TAJ376r Co3manue orpaxIeHUI U3 KAMCHHBIX CTCH H HACAXKICHHUHN TOTIOJIS 110 UenrpanbHbiii http://cdewocat.unibe.ch/wocatQT/qt summary.php?lang=Russian&qt id=568
IEPUMETPY y4acTKa paiion PT

Sustainable Land Management Approaches / lMoaxogb! ycToi4YMBOro ynpaBneHus 3eMesibHbiMMU pecypcamm

TAJ020e Selection of SLM Technologies for Natural Disaster Risk Mitigation RRS, Nurabad/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=engli
sh&selected_id=294
TAJO020r Bei6op TexHonoruit YY3P uist CHUKEHHS pUCKAa BOSHUKHOBCHUS PPII, Hypaban http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russi
CTUXUMHBIX OEICTBUIA an&selected id=368
TAJ026e Participatory cost benefit analysis for Energy Efficiency Measures RRS, Nurabad/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=engli
sh&selected id=309
TAJ026r CoOBMECTHBIH aHATIM3 YIKOHOMHUYECKOH 2(p(heKTHBHOCTH MEPOIPHATHH 1O PPII, HypoGox/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russi
00ecIedeHHIO YHEProcOepeIKeHNUS an&selected id=372
TAJ045e Eligibility Criteria and Environmental Planning Tools for SLM Sughd, RRS, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=engli
Khatlon, GBAO / sh&selected_id=333
TAJ045r KBanudukanoHHble KPUTEPUH U MHCTPYMEHTBI SKOJIOTHYECKOTO Cyra, PPII, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russi
aHupoBanus st Y3Y Xarnon, TBAO an&selected id=363
TAJ046e Village-level participatory planning for sustainable agriculture and land Sughd, Khatlon/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=engli
management sh&selected_id=334
TAJ046r [TpuBneyeHHE CENBbCKUX JKUTENEI K COBMECTHOMY IIJIaHUPOBAHHIO Cyra, Xation http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russi
MEpOTIPHUSTHH, HATIPABICHHBIX HA 00ECIICUCHHE YCTONINBOTO Pa3BUTHSI an&selected id=378
CEJIbCKOT0 X03sMCTBa U 3P (PEKTHUBHOTO yIpPaBICHHUs 3eMENbHBIMU
pecypcaMu
TAJ047e Sub-district (Jamoat) level support for sustainable land management Sughd, Khatlon, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=engli
RSS, GBAO/ Cyrn, | sh&selected id=335
TAJ04Tr CyOpaiioHHas (Ha ypOBHE JpKamoara) MmoJyIepiKKka ycroiunBoro ymnpasienus | Xarmon, PPIL, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russi

3eMiIei
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an&selected id=364
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TAJ003e Transition from centralized regime to local initiative Faizabad http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=englis
h&selected id=73
TAJ003r [Tepexon OT HEHTPATM30BAHHOTO PEKMMa K MECTHOW MHHUI[ATHBE Daitzaban http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russia
n&selected id=346
TAJ004e Farmer innovation and self-help group Varzob http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=englis
h&selected_id=72
TAJ004r I'pynmna ¢pepmMepoB HOBATOPOB U B3aMOIIOMOLLH Bap3o6 http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russia
n&selected_id=349
TAJ005e Voluntary labour assistance Faizabad http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=englis
h&selected_id=71
TAJ005r JloOpoBosbHas mojiepxkKa B (popMe IPEIOCTABICHHS TPYIOBBIX YCIYT daiizaban http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russia
n&selected id=352
TAJ006e Joint land user initiative Faizabad http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=englis
h&selected_id=70
TAJ006r CoBMecTHasi HHUIIMATHBA 3eMJICTIONb30BaTeNeH Daitzaban http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=Russia
n&selected_id=354
TAJ029% Facilitation of micro-watershed management for farmers Khatlon, Baljuvon/ | http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=englis
h&selected id=313
TAJ029r Oxa3zaHue moMoIny GpepMepaM B yIpaBJieHHH HEOOIBIIMMH Boiopasaenamu | Xariow, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russia
bamkyBoH n&selected_id=370
TAJO15e Joint forest management GBAO/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=englis
h&selected_id=272
TAJO15r CoBMeCTHOE YIIPaBIICHUE JIECAMH T'BAO http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russia
n&selected id=366
TAJ022e Village school participation and involvement Khatlon, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=englis
Khovaling/ h&selected id=288
TAJ022r Co3zaaHue cebCKUX MIKOJ Ut pepMepoB U MOAJEpIKKa http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=Russia
Karnon, Xosamuar | n&selected id=369
TAJ025e Tugai forest management through village committees Khatlon http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=enqlis
h&selected id=308
TAJO025r VYupasneHue TyraiHbIMH JIECAaMHU 4epe3 CeIbCKUE KOMUTEThI XamioH http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected _language=Russia
n&selected_id=371
TAJ038e Implementation through the government’s women’s affair officers Khatlon/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_language=englis
h&selected_id=325
TAJ038r Peanuzanust ”HUIUATUB TOCYIAPCTBEHHBIME OPTaHH3AUSIMH, XatinoH http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected language=Russia

3aHUMArIIUMHUCI Hp06IICMaMI/I JKCHIMUH

n&selected id=359
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TAJ013e Livestock committee at village level Khatlon/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu
age=english&selected_id=269

TAJO013r JKMBOTHOBOYECKNIH KOMUTET HA YPOBHE Cea XamioH http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=Russian&selected id=355

TAJ024e District wheat Seed Association Khatlon/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu
age=english&selected id=307

TAJ024r Paiionnas CemeHoBoueckast Accouuarus npousBogurenei ITmenuist XamioH http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=Russian&selected id=370

TAJ036e Public Women’s Organization Zamzam * enhancing income for poor women Khatlon/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
through income generating activities age=english&selected id=323

TAJ036r OOuiecTBeHHAS KEHCKAs OpraHu3alus «3aM3amy - MOBBIIICHAE JOX0a CEIbCKUX XatinoH http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
JKSHIIUH TTOCPEACTBOM AESTENFHOCTH 110 TEHEPUPOBAHHMIO JIOXO01a age=Russian&selected_id=356

TAJ040e Facilitation of community-based pasture management initiatives Jirgatol/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=english&selected_id=328

TAJ040r CopzeiicTBHe pea3aliiy HHULMATHB B 00J1aCTH KOJUIEKTHBHOTO YIIPABJICHHS Jlxuprurainb http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
nactounamu (Ha OOIIHHHOM YPOBHE) age=Russian&selected id=360

TAJ030e Saving Book Approach GBAO/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=english&selected_id=314

TAJO030r IMonxon «CoeperaraibHas KHHKKa» I'BAO http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu
age=Russian&selected id=351

TAJO031e Access to thermal insulation through micro loans GBAO/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu
age=english&selected id=315

TAJO031r IIpenocraBneHne MUKPOKPEAUTOB YaCTHBIM JJOMOXO03SHCTBAM Uil 00CCIICUeHHS TBAO http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
JOCTYTa K TEPMOU3OJISAIHN age=Russian&selected _id=350

TAJ044e SLM small grant allocation mechanisms Sughd, Khatlon, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
GBAO/ age=english&selected_id=332

TAJ044r MexaHHU3MBI BBIJICIICHHSI MaJIbIX TPAHTOB Ha MOIepkKy Y Y3P Cyra,xation,[ BAO http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=Russian&selected id=362

TAJ018e Farmer field schools Khatlon, Shaartuz/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=english&selected_id=292

TAJ018r depmepcKue TOJIEBbIE MIKOJIbI Xarnon, [aapry3 http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=Russian&selected id=367

TAJ037e Enhancement of existing self SLM technologies into demonstration sites RRP, Varzob/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu
age=english&selected id=322

TAJO037r Pacmmpenue cymecTByromux TexHonorui mo YY3P uepe3 neMoHcTpannoHHEIE PPII, Bap300, http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu
YYACTKH age=Russian&selected id=358

TAJ043e Technical Assistance Groups (TAG) Khatlon, Soghd, RSS/ http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected langu
age=english&selected_id=331

TAJO043r I'pymmsr Texandeckot moanepkku (I'TIT) Xaton, Corn, PPIT http://cdewocat.unibe.ch/wocatQA/SummaryApproach.php?selected_langu

age=Russian&selected id=361
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Orchard-based agroforestry

Tajikistan — Swiss National Centre for Competence in Research
(NCCR) North-South

An agroforestry system where legumes and cereals are planted in fruit
orchards, giving simultaneous production and conservation benefits.

In the Faizabad region, Tajikistan, an area which is characterised by hilly topography, and
deep but highly erodible loess soils, farmers traditionally cultivate beans and wheat in
combination with fruit trees. This was a rather unsystematic agroforestry system, and
during Soviet times (in the 1980s) fruit production was intensified. Pure-stand orchards
were established: the land was leveled and on slopes exceeding 20%, terraces were
constructed mechanically. The density of trees was increased, and the little space
remaining between was used for hay production. Annual cropping was stopped. After the
Soviet era, farmers reduced the number of trees, allowing room for inter-cropping. They
also established new orchards according to this same pattern. Those who farm rented land
merely inter crop wheat, whereas the few farmers who own their land, rotate crops with
two years of wheat, followed by one of legumes (beans or lucerne). Crops are grown both
for home consumption and sale. The density of apples was reduced by expanding the
spacing from approx 5 m to 10 m between rows, and from 2 m to 4 m within rows. Along
each row of trees a 2-3 m strip of grass was left to grow. The layout of fruit trees in lines is
a compromise between being along the contour, and against the prevailing wind. After
harvesting of the fruit, between August and October, farmers sow their annual crops.

This agroforestry system provides protection against strong winds, heavy rains and
flooding. Soil erosion (by water) has been reduced due to improved soil cover by the inter
cropping, and through leaf litter, which is left to decompose on the ground. Furthermore,
after harvesting, about three quarters of the crop residues are left on the field as mulch.
The remainder is used as fodder. Soil organic matter within the current agroforestry
system is considerably higher than in the surrounding grazing areas. Soil fertility has
improved also: beans can fix 60-80 kg/ha/year of nitrogen. Compared with other crops,
wheat provides the best erosion protection. Since the lateral rooting system of the apple
trees reaches only 1-1.5 m from the trunk, competition for nutrients is not a major problem.
Neither is there a problem with shade, since during the crop establishment period the trees
have lost their leaves. In order to increase production, farmers plan to apply
supplementary irrigation where possible.

TAJO03e -1

left: Typical examples of apple trees
intercropped with wheat. Alignment of the
trees is often a compromise between wind
direction, slope and shape of plot. (Photo:
Hanspeter Liniger)

right: Typical examples of apple trees
intercropped with wheat. Alignment of the
trees is often a compromise between wind
direction, slope and shape of plot. (Photo:
Hanspeter Liniger)

Location: Tajikistan, Faizabad

Region: Faizabad

Technology area: 45 km?

Conservation measure: agronomic,
vegetative, structural

Stage of intervention: prevention of land
degradation

Origin: Land user -

Climate: semi-arid

WOCAT database reference: TAJ0O03e
Related approach: Transition from
centralised regime to local initiative
(TAJO3)

Compiled by: Sanginboy Sanginov, Tajik
Soil Institute

Date: 17th Jan 2011 updated 11th Jul
2011

http://cdewocat.unibe.ch/wocatQT/



OCAT

Classification

Land use problems: Most of the rains fall in late autumn and early spring, and the rains coincide with very strong winds. The
topsoil is therefore exposed to erosion during this period if left uncovered, and without a windbreak. A particular problem during
the soviet period was that the intensive orchard system meant annual food crops were left out of the production system: soil
cover was reduced and there was less food.

Land use Climate Degradation Conservation measure
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Agroforestry semi-arid Chemical soil deterioration: fertility decline and reduced vegetative, agronomic,
Rainfed organic matter content, Soil erosion by wind: loss of structural
topsoil, Soil erosion by water: gully erosion, Soil erosion by
water: loss of topsoil / surface erosion
Stage of intervention Origin LGUE] @ff BB
knowledge
I revention I and user's initiative Agricultural advisor: medium
L ; Land user: medium
Mitigation / Experiments / Research
Reduction

Externally introduced
Rehabilitation

Main technical functions:
- improvement of ground cover
- increase in nutrient availability (supply, recycling)
- reduction in wind speed
- improvement of soil fertility (with crop rotation incl.
Beans+lucerne)

Secondary technical functions:
- control of concentrated runoff: retain / trap
- reduction of slope angle
- improvement of subsoil structure (hardpan)
- water harvesting / increase water supply
- retain/trap concentrated runoff (prevention of gully

erosion)
Environment
Natural Environment
Average annual rainfall (mm)  Altitude (m a.s.l.) Landform Slope (%)
> 4000 mm > 4000 plateau / plains flat
3000-4000 mm 3000-4000 ridges gentle
2000-3000 mm 2500-3000 mountain slopes moderate
1500-2000 mm 2000-2500 hill slopes rolling
1000-1500 mm 1500-2000 footslopes ] hilly
750-1000 mm IC0-1500 valley floors ] steep
I 500-750 mm 500-1000 very steep
250-500 mm 100-500
< 250 mm <100

Soil depth (cm) Growing season(s): 270 days (October-June)

Soil texture: medium (loam)

0-20 Soil fertility: low
Topsoil organic matter: low (<1%)
20-50 Soil drainage/infiltration: good
50-80
I 30-120
>120
TAJOO3e - 2 http://cdewocat.unibe.ch/wocatQT/



Human Environment

Mixed land per
household (ha)

. <0.5

Land ownership: state
Land use rights: leased

Importance of off-farm income: > 50% of all income:
trade and business; young men often migrate to
Russia (seasonally or for several years) to search for
jobs

Access to service and infrastructure:

Market orientation: mixed (subsistence and
commercial)

Technical drawing

Fruit trees intercropped with wheat (or beans): note
the fruit trees are aligned in a 'compromise’ position
between the direction of the prevailing wind and the

Implementation activities, inputs and costs

Establishment activities

- Planting of fruit orchard
- Planting of fruit tree saplings by hand

- Thinning: doubling the spacing between trees (by farmers,

after Soviet period)
- 1. Levelling of steep land into terraces with graders
- Planting of fruit orchards

Maintenance /recurrent activities

- Applying organic manure for crops and trees

- Chemical fertiliser application to crops

- Disc ploughing and harrowing

- Pest management with chemicals

- Ploughing to depth of 25—-30 cm for annual crops
- Fertilization and pest control

- Harvesting: wheat is the only crop that is harvested
mechanistically if tractor and fuel are available.

- Mulching of trees

- Ploughing of land and planting crops.

- Pruning of trees.

slope. (Mats Gurtner)

Establishment inputs and costs per ha

Inputs Costs (US$) % met by land user
Labour 60.00 100%
Equipment
- machine use 120.00 100%
- tools 10.00 100%
Agricultural
- seedlings 250.00 100%
- fertilizer 50.00 100%
- biocides 30.00 100%
- pesticides (kg) 30.00 100%
TOTAL 550.00 100.00%

Maintenance/recurrent inputs and costs per ha per year

Inputs Costs (US$) % met by land user
Labour 45.00 100%
Equipment

- animal traction 10.00 100%

- tools 10.00 100%
Agricultural

- seeds 30.00 100%

- fertilizer 50.00 100%

- compost/manure 10.00 100%

- pesticides (kg) 5.00 100%
Other

- Pruning 40.00 100%

- Mulching 10.00 100%
TOTAL 210.00 100.00%

Remarks: Cost calculation refers to farmers who established new agroforestry plots (without receiving any incentives). These are
farmers who have rented land from state farms. However, conversion of Soviet orchards is more common than the establishment

of new agroforestry plots (information on costs not available).

TAJO03e - 3
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Assessment

Impacts of the Technology

WOCAT

Production and socio-economic benefits

Production and socio-economic disadvantages

+ trees hinder farm operations
+ difficult to apply pesticides using machinery
+ pruning is important

+ ++ increased crop yield

++ + increased fodder production

++ increased wood production

++ increased farm income
Socio-cultural benefits

+ community institution strengthening
+ knowledge conflict mitigation

Socio-cultural disadvantages

+ not good management on state farms

Ecological benefits

Ecological disadvantages

+++ improved soil cover

+ + + increased soil organic matter below ground C
++ increased soil moisture

++ improved excess water drainage

++ reduced wind velocity

++ reduced soil loss

++ increase nutrient use efficiency

++ increase water use efficiency

++ biodiversity enhancement

Off-site benefits Off-site disadvantages
++ reduced downstream flooding

++ increased stream flow in dry season

++ reduced groundwater river pollution

++ reduced wind transported sediments

Benefits/costs according to land user

Benefits compared with
costs

Establishment
Maintenance/recurrent

short-term: long-term:

positive
very positive

very positive
very positive

Acceptance/adoption: There is strong trend towards (growing) spontaneous adoption of the technology. Adoption rate is high:
3,500 households in the region, who rented the orchards, have converted them themselves without any incentives.

Concluding statements

Strengths and +how to sustain/improve

Weaknesses and =+how to overcome

Specialists’ opinion:

Specialists’ opinion:

1) Easy to convert orchards —*Land reform from state to private
ownership

2)  Helps provide employment (mainly self- employment, partial
employment of additional labourers) and increased self-sufficiency.
With the cultivation of wheat, some farmers can solve their food
problems and do not need an off-farm income.

3) Improvement of soil fertility and soil organic matter content =*Use all
the crop residue and leaves of trees as cover (mulch).

4)  Considerable reduction of soil erosion —+Adopt cover crop and rotate
with other legumes and minimum tillage system.

5)  Wider spacing between the rows of trees (to 10 m) is best for the

agroforestry -*Remaining orchards with the original Soviet spacing of

5m between the rows should be thinned.

1) The irrigation system established during
Soviet times required high maintenance. -
Control of water flow within the orchard
using cutoff drains and drainage ditches.

2) Lines of trees which are planted up and
down the slope to provide wind. —*
Compromise in layout design (see
description)

3) Orchards managed by state farms are often
not well looked after. *Renting of land and
awarding landholder certificates leads to
improved management

Contact person: Sanginboy Sanginov, Tajik Soil Institute, 21A, Rudaki Ave., Dushanbe 734025,
sanginov@yahoo.com

TAJO03e - 4
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left: Agroforestry plot surrounded
by overgrazed and heavily

degraded grazing land; note also
fenced plot with grass plot for hay

Conversion of grazing land to fruit and fodder plots making above the plot. (Photo:
Hanspeter Liniger)
Tajikistan — Tajik Soil Institute, NCCR North South right: Narrow terraces, each with

a water retention ditch, for fruit
trees (note grape vine in the
foreground). (Photo: Bettina
Wolfgramm)

Fencing part of an overgrazed hillside, combined with terracing,
manuring and supplementary irrigation for grape, fruit and grass
production.

In the Varzob valley of Tajikistan, slopes of around 30% are used communally, and are heavily L
overgrazed. This has led to a reduction in vegetation cover, to soil compaction, and to severe
sheet and rill erosion. In 1982, one innovative land user began to set up half a hectare
vineyard/fruit plot with intensive grass/fodder production for cut-and-carry and also a separate
section above for hay making - by his own initiative. By the application of various conservation
measures, within five years an area exposed to severe water erosion was converted into an area
of sustainable use. Fodder and fruits are now flourishing and the natural resources of soil and
water are conserved more effectively. . .
The start of the process was fencing of the plot to keep out animals. Scrap metal and other Location: Khagatai, Varzog'
materials from a machinery depot were used to build a 1.5 m high fence. To harvest and hold Technology area: 0.15 km

runoff water from the hillside for grapes and fruit trees, narrow backsloping terraces were Conservation measure:
constructed, each with a water retention ditch along the contour. During the initial phase, the agronomic, vegetative, structural,
terraces did not harvest enough water for establishment of the seedlings. So water for management

supplementary irrigation was carried to the plot by donkeys in old inner tubes from car tires. Stage of intervention:

Manure is applied to the plot to improve soil fertility. The manure is collected on the high pastures | anapilitation / reclamation of
where the herders graze their animals during summer. The total amount of manure applied to the denuded land

plot so far amounts to about 3 t/ha over 20 years. L .

The establishment of such a plot is very demanding in terms of manpower. However within 5-6 %gm EXpe”mems -

years the system becomes self-sustaining and the productivity of the land is improved several Climate: subhumid

times over. Following this positive experience, other households in the area have adopted the WOCAT database reference:
technology spontaneously, and today about 15 ha of degraded grazing land in the Varzob valley ' TAJOO4e

have been converted into productive fruit gardens. Related approach: Farmer
For the innovator, his most valuable fruits are grapes, followed by apricots, almonds and plums.  'innovation and self-help group
He has also successfully grown mulberry, pomegranate and cherry trees. Not all the seedlings (TAJO4)

survive: the farmer considers a 40% survival rate of grape vines to be reasonable. The fruit
harvest is mainly used for home consumption. However, in a good year the table grapes and
apricots are sold on the market. The hay harvest, from naturally regenerated grasses and fodder

Compiled by: Murod Ergashev,
CAMP- Central Asian Mountain

plants between the fruits amounts on average to 0.2 t/ha/year. The pruned branches from the Partnership Program
vines are collected and used as firewood. Date: 18th Jan 2011 updated 11th
Jul 2011
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OCAT

Classification

Land use problems: shortage of cultivable land on the gentle slopes next to the rivers - low yield of natural pastures due to
overgrazing - heavy erosion taking place near residential areas

Land use Climate Degradation Conservation measure
P,ﬂ\'-""‘.r_
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Agro- subhumid Biological degradation: reduction of Vegetation/soil cover, Tree and shrub cover,
silvopastoralism vegetation cover, Physical soil Change of land use type
Full irrigation deterioration: compaction, Soil
erosion by water: loss of topsoil /
surface erosion
Stage of intervention Origin Level of technical knowledge
Prevention Land user's initiative Agricultural advisor: low
L . . Land user: medium
Mitigation / Reduction I xperiments / Research
IR <habilitation Externally introduced

Main causes of land degradation:

Main technical functions: Secondary technical functions:
- improvement of ground cover - reduction of slope angle
- increase in organic matter - water harvesting / increase water supply
- increase in nutrient availability (supply, - reduction in wind speed
recycling) - retain/trap concentrated runoff (prevention of gully erosion)

- retain/trap dispersed runoff
- increase in soil fertility

Environment

Natural Environment

Average annual rainfall (mm) Altitude (m a.s.l.) Landform Slope (%)
> 4000 mm > 4000 plateau / plains flat
3000-4000 mm 3000-4000 ridges gentle
2000-3000 mm 2500-3000 I mountain moderate
1500-2000 mm 2000-2500 ~ Slopes rolling
1000-1500 mm 1500-2000 hill slopes EEm hiy
I 750-1000 mm I, 00- 1500 footslopes steep
500-750 mm 500-1000 valley floors very steep
250-500 mm 100-500
< 250 mm <100
Soil depth (cm) Growing season(s): 210 days (March-October)
Soil texture: medium (loam)
B 020 Soil fertility: low

Topsoil organic matter: low (<1%)

20-50 Soil drainage/infiltration: good

50-80
80-120
>120
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WOCAT

Land ownership: state Access to service and infrastructure:

Land use rights: communal (organised) Market orientation: subsistence (self-supply)
Importance of off-farm income: 10-50% of all income: 50% of the families'

total income comes from three sons working in Moscow

Human Environment

.rh ki Technical drawing

\.I s

The fenced-off agroforestry system
comprising fruit trees and cereals
grown on a steep hillside. Terracing is
crucial for water conservation. Grass
cover (right) is established for fodder
production and simultaneous soil
conservation. Note the adjacent plot for
haymaking (above) and degraded
rangeland outside the protected area
(right). (Mats Gurtner)
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Implementation activities, inputs and costs

Establishment activities Establishment inputs and costs per ha
- Planting of vines and fruit tree seedlings (apricot, plums, almonds)  “|npyts Costs (US$) % met by
- Fencing of an area of 0.5 ha using waste material from a land user
machinery depot. 5
- Construction of backward sloping bench terraces. Labour 600.00 100%
Equipment
- machine use 50.00 100%
- animal traction 200.00 100%
Construction material
- tools (shovels, hoes) %
- scrap metal %
Agricultural
- seedlings 40.00 100%
- grape vines 1500.00 100%
- manure (kg) 300.00 100%
TOTAL 2690.00 100.00%
Maintenance/recurrent activities Maintenance/recurrent inputs and costs per ha per
year
- Harvesting of fruits and fodder: transport of the yield to the house | ts Costs (US$) % met by
by donkey land user
- Irrigation of new seedlings. 5
- Irrigation (old inner tubes filled with water carried to the plot by Labour 180.00 100%
donkeys). - In summer: 5 litres of water per tree, per week. Agricultural
- Manuring: applied at first to the newly planted vines/trees only, with 3 o
restricted availability. During the second half of the establishment seedllngs — —
phase also applied elsewhere within the plot - grape vines 150.00 100%
- Manuring, when replacing grapes or trees that had died. - manure (kg) 20.00 100%
= t
Grapes and trees pruned TOTAL 370.00 100.00%

- Vines and trees that fail are replaced.
- Repairs to the fence

Remarks: Labour cost per day is US$2. The fence constructed by the farmer was free because he utilised scrap from a
machinery depot. Note that the total length of fencing is relatively less for a larger plot. In the villages, almost no money changes
hands: there is a barter system between the farmers. Even salaries are often paid in terms of fruits, wood or free rent of land.
Costs were calculated per ha.
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Assessment

Impacts of the Technology

Production and socio-economic benefits Production and socio-economic disadvantages
+ + + increase in fruit production + + + |abour constraints:

++ increase in production of high quality fodder + increased input constraints

+ increased wood production

+ increased farm income

Socio-cultural benefits Socio-cultural disadvantages

+++ knowledge conflict mitigation ++ socio cultural conflicts

+ community institution strengthening

Ecological benefits Ecological disadvantages

+ + + increased soil moisture

+++ improved excess water drainage
+++ improved soil cover

+ + + reduced soil loss

+ ++ increase in soil fertility

++ biodiversity enhancement

Off-site benefits Off-site disadvantages
++ reduced transported sediments + increased risk of landslides due to water harvesting
+ educed flooding of the road at the bottom of the slope

Benefits/costs according to land user

Benefits compared with costs  short-term: long-term:
Establishment negative positive
Maintenance/recurrent negative very positive

Acceptance/adoption:

2% of land user families have implemented the technology voluntary.
There is moderate trend towards (growing) spontaneous adoption of the technology. Adoption was spontaneous in all cases and
there are signs of further spread.

Concluding statements

Strengths and +how to sustain/improve Weaknesses and -+*how to overcome

Specialists’ opinion: Specialists’ opinion:

1) Rehabilitation of degraded areas: reduced soil erosion 1) Bringing water for supplementary irrigation to the orchard is very
and increased productivity *Complement manure labour intensive —*An irrigation supply system could be installed
inputs by using other fertilisers. (irrigation channels, water tank). But so far this is too expensive,

2) Production increase: good fruit yields —*Introduce low and it is questionable whether irrigation could be installed and
input demanding crops maintained sustainably

3) Diversification: different kinds of fruit trees growing on  2) Not all tree species can grow in these dry conditions (for
the plot -*Other trees (nuts for example) and annual example apple trees will not survive without regular irrigation or
crops such as wheat might also be suitable for this watering) -*irrigation water required (see above).
area. 3) Difficulty in establishment of the young vines in the well

4) Income generation. developed grass -*Remove or cut down grass and herbaceous

plants around the vines at least until they have been well
established.

4) Generally high manual labour input —*Difficult to reduce labour
inputs.

Contact person: Murod Ergashev, Tajik Soil Institute, 21A, Rudaki Ave., Dushanbe 734025, soil_m@rambler.ru

NCCR North South, 131, Rudaki Ave., apt. 31 Dushanbe 734003, www.nccr-central-asia.org.
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) ) left: Intercropping of wheat in an
Orchard-based Agroforestry (intercropping) existing ar;ricot orchard (Photo: Erik
thimann
Tajikistan — NCCR North-South right: Overview of SWC field (Photo:

Erik Buhlmann)

Intercropping of wheat in an existing orchard that was established
during the Soviet period.

The technology involves intercropping wheat in an existing apricot
orchard, that was established during soviet times to increase farm
production, by integrating different resources in an environment
protected from soil erosion. The intercropped area is ploughed by
tractor. In general, farmers do not practice crop rotation since they
usually allocate cereal production to the most fertile field plots of their
farm. Along the trees aligned on contour, a three metre wide grass strip

is left uncultivated to control runoff, and to protect the ground from Location: Faizabad Rayon
splash erosion. Spacing between rows is 13 metres, which allows Region: RRS
unhindered farm operations. Most orchards in Faizabad Rayon were Technology area: 1 - 10 km2

Conservation measure: agronomic
Stage of intervention: mitigation /

established during Soviet times. Tree rows were planted close together
in order to obtain maximum yields from the orchard m_onoculture reduction of land degradation
systems. Some of the tree rows were removed, allowing more space for Origin: Land user -

Intercropping. Climate: subhumid

The technology is applied in existing orchards which generally range WOCAT database reference: TAJOO7e
between 10-25% in gradient. In existing orchards, intercropping alone is ' Related approach: not documented
relatively cost intensive. Harvesting two crops at a time increases overall Compiled by: Erik Bithimann, CDE
farm production and improves food security since harvests of Centre for Development and
intercropped food crops are found to be more reliable than those on E"V'r_onmem

exposed annual cropland. However, many orchards are still owned by ZDOLE 08th Mar 2011 updated 12th Jul
state farms which usually do not practice intercropping. Since

management of fruit trees require considerable labour and material

inputs (e.g. chemicals for pest/disease control as well as fertilisers)

which often cannot be met by farmers, yields of fruit trees have declined

after the privatisation of these areas. Furthermore, farmers often lack

knowledge of appropriate orchard management techniques and miss

opportunities to gradually replace old trees by new seedlings.
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Classification

Land use problems: fertility decline, soil erosion and washing downslope of seeds before they can sprout severe water
erosion (rills and gullies) and subsequent fertility decline on cropland and overgrazed pastures

Land use Climate Degradation Conservation measure
f ﬂd—ﬁ\ﬁ'_f_
/ﬁ : . 4 4 dc
! d d 4
Annual cropping subhumid Soil erosion by water: loss of topsoil /
Agroforestry surface erosion
Rainfed

Stage of intervention Origin Level of technical knowledge

Agricultural advisor: medium

Prevention I and user's initiative "
Land user: medium

I itigation / Experiments / Research

Reduction Externally introduced
Rehabilitation

Secondary technical functions:
- increase of infiltration
- increase / maintain water stored in soil

Main technical functions:
- control of dispersed runoff: impede / retard
- control of concentrated runoff: impede / retard
- reduction of slope length

Environment

Natural Environment

Average annual rainfall (mm)  Altitude (m a.s.l.) Landform Slope (%)
> 4000 mm > 4000 plateau / plains flat
3000-4000 mm 3000-4000 ridges gentle
2000-3000 mm 2500-3000 mountain slopes moderate
1500-2000 mm 2000-2500 hill slopes rolling
1000-1500 mm 1500-2000 footslopes hilly
I 750-1000 mm I00-1500 valley floors steep
500-750 mm 500-1000 very steep
250-500 mm 100-500
<250 mm <100

Soil depth (cm) Growing season(s): days ()
Soil texture: medium (loam)

Soil fertility: medium

0-20 Topsoil organic matter: low (<1%)
20-50 Soil drainage/infiltration: good
50-80
80-120
B 120

Human Environment

Cropland per household Land ownership: state Importance of off-farm income: > 50% of all

(ha) Land use rights: leased income: In general, all farmers (including those
Relative level of wealth: average - 75% of land applying SWC technologies) are highly dependent
<05 users; owns 70% of the total land area on off-farm income, which in most cases is earned in

Russia either by themselves or by their relatives.
0.5-1 Market orientation: subsistence (self-supply)
- 1-2 Mechanization: manual labour

2-5
5-15
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Technical drawing

Intercropping of wheat between apricot trees
aligned on contour (Erik Bihlmann)

Remarks: The number of trees influences costs considerably, since orchard management is labour and input intensive per
hectare (with the described spacing of trees and tree rows)
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Assessment

Impacts of the Technology

AWOCAT

Production and socio-economic benefits

+ + + increased crop yield
+ + + increased farm income

Production and socio-economic disadvantages

++ + increased input constraints

++ reduced fruit production
+ decreasing fruit yields
+ hindered farm operations

Socio-cultural benefits

Socio-cultural disadvantages

Ecological benefits

Ecological disadvantages

++

increased soil erosion locally

Off-site benefits

Benefits/costs according to land user

Off-site disadvantages

Benefits compared with costs
Establishment

Maintenan

Acceptance/adoption:

short-term:
very positive
very positive

long-term:
very positive

celrecurrent very positive

100% of land user families have implemented the technology voluntary.
There is little trend towards (growing) spontaneous adoption of the technology. In general, there is a growing demand for
orchard land for intercropping. However, a considerable amount of orchards are still managed by state farms which

usually do not maintain intercropping systems.

Concluding statements

Strengths and +how to sustain/improve

Weaknesses and =+how to overcome

Specialists’ opinion:

1) low costs for establishment (intercropping only)

2) wheat production with very little soil erosion

3) intercropping can improve food security of low income
families

Land users’ opinion:

1) two harvests at a time - increase in farm production
2) good wheat harvests in intercropping systems

Specialists’ opinion:

1) productive orchard systems require considerable
amounts of recurrent inputs (e.g. chemicals for
pest/disease control, fertiliser) which locals often cannot
afford

in comparison to orchards with an intact grass cover,
intercropping of sparsely growing plant species
increases the risk of soil erosion =*avoiding
intercropping of sparsely growing crops in vulnerable
intercropping systems; improving ground cover by
mulching

intercropped wheat hinders maintenance activities of
fruit trees

2)

3)

Land users’ opinion:

1) vyield of fruit trees insufficient because required inputs
are not affordable

Insufficient yields of intercropped plants because of
shadow of old/large fruit trees -*gradually replace old
trees by new seedlings

orchard systems vulnerable to pests, late frost and
strong winds

2)

3)

Contact person: Wolfgramm, Bettina, NCCR North-South, CDE University of Bern, Hallerstrasse 10, CH-3012, Bern,
Switzerland, e-mail: bettina.wolfgramm@cde.unibe.ch, www.north-south.unibe.ch
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M e o Jeetleeden,
left: Overview of a SWC field and next to

. it, degraded pasture and a haymaking

Orchard-based Agroforestry (establishment of field. Similar gullies and rills were on the

cropland as well, prior to establishment of
orchard) the orchard (Photo: Erik Bihimann)
Tajikistan - NCCR North-South, Tajik Soil Institute iz lnggize eelenel spsisim eltseg

on severely degraded cropland (Photo:
Erik Biihimann)

Establishment of an orchard intercropping system on severely
degraded cropland.

A fruit orchard (consisting of apples, apricots, cherries, pears and nut trees)

was established on degraded cropland. Intercropping of annual crops such ®
as wheat, flax, chick peas and vegetables as well as perennial herbaceous

fodder plants (alfalfa and esparcet) were planted after the first year of the

establishment of the orchard. Only the onion plot is rotated systematically

since the farmer stated that fertility declines due to heavy soil losses resulting

from over irrigation. Spacing of tree rows varies between 8-10m; the

intercropping system is cultivated using a tractor. Fruit trees are aligned in

the direction of the slope to facilitate irrigation. At the top of the field, an Location: RRS

irrigation channel (40cm wide, 15cm deep) stabilised with aligned poplar Region: Faizabad Rayon

trees directs water onto the orchard system. During the rainy season the Technology area y area: 0.1-1km2 :
channel serves as a cut-off drain, protecting the land from water running on. Conserva_ltlon measure: vegetgtlve
Along the trees, a 2.5 m wide grass strip protects the ground from splash Stage of intervention: prevention of land
erosion. degradation

The orchard system was established to increase farm production by _Q_Ofi in: Experimepts -

integrating different resources, while simultaneously conserving soil and Climate: subhumid

water resources and preventing development of gullies. Prior to tree planting, WOCAT database reference: TAJOO8e
the area had been leveled with a bulldozer to restore the severely degraded ~ Related approach: Voluntary Labour

cropland. The bought seedlings were planted in hand-dug pits. During Assistance (TAJO5)
summer, the orchard system is watered three days per week; manure is Compiled by: Erik Biihimann, CDE Centre

applied around the fruit trees on an annual basis. Pruning of the trees is done  for Development and Environment
in early spring. Due to irrigation, the grass strips can be harvested twice a Date: 08th Mar 2011 updated 11th Jul
year for haymaking. Farming two crops at a time means gross farm 2011

production could be considerably increased, which is the reason why the

farmer considered the technology successful. H