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Summary

1 Summary

Land degradation is particular acute and widespread in the Central Asian countries Kazakhstan,
Uzbekistan, Kyrgyzstan, Tajikistan and Turkmenistan, ianevidencedn rising groundwater
tables, increasingahd salinization erosion and loss of soil fertilityThis is particularly
precarious in the context of global warming and climate change, which affects the Central Asian
region above averagdong with more frequently occurring seasonal droudgResearch efforts

in the frame of the Central Asian Countries’ Initiative for Land Management (CACHavig
beenmade to developustainable land management optiaastrategic platform to combat land
degradatiopnandincreasehelivelihoodsof thepoor farming population

The Sustainable Land Management Reseai$ShMR) project, financially supported by the
Asian Development BangADB) and the Global Environment&acility (GEF), is part of the
framework of the Central Asian Countries’ Initiativer fLand Management (CACILM), a 10

year program where all 5 Central Asian countries with the support of several international
donors engage in combating land degradation and improve rural livelihoods in the region.

The SLMR project with its focus on reselarfor development was commissioned in five Central
Asian countries from July 2007 to August 2009 not only to promote sustainable land
management research, but also to contribute to restoration, maintenance and enhancement of the
productive functions of fad to improved the economic and social weding of the population

while preserving the environmental functions of these areas.

Covering rainfed and irrigated agriculture, mountain areas and rangeland/pastuesseatch
sites were selected where susthle land management options were tested in close
collaboration with the national research institutions of the five Central Asian republics.

Laserassisted land leveling, irrigation with plastic chutes and conjunctive use of drainage and
irrigation wate were tested and showed to increase water productivity 2p¥%oin Kyrgyzstan,
Turkmenistan and Uzbekistan. Raidsetl seeding improved seed germination rates, halved
(wheat and rice) seeding rates, reduced water use by 10%, and allowed for divetk#ying
cropping geometry in Kazakhstan, Kyrgyzstan and Uzbekistan. Intercropping of cotton with
legumes, maize with legumes, or sainfoin with barley proved highly profitable for farmers in
Kyrgyzstan, Tajikistan and Uzbekistan. Also planting into standingp$u or applying mulch

were tested, and especially in the mountainous regions of Kyrgyzstan and Tajikistan, residues on
sloped land and terraces successfully reduced erosion and increased soil moisture content in the
topsoil. Furthermore, specialized cees were conducted to train several experts and scientists

in English language and in the use of the new equipment.

MORE TEXT TO COME
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2 The Sustainable Land Management Bsearchproject

1. Land degradation is particular acute and widespread in the Central ésimtries
Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and Turkmenistan. Defined as ‘a reduction or
loss of the biological or economic productivity and complexity of -fath and irrigated
croplands, rangelands, pastures, forest, and woodldadd’degradationn these countries
caused by a larger number of complex factors includtmg rainfall and droughtsextreme
rainfall variabilty, and heat and cold stressebmate change effects above global aver8ge

also faulty laneuse and watemse decisions i.e. the strong focus of the Soviet system on
maximizingproduction instead of production efficiendyad enormous negative implications on

the ecosystem sustainability leading to water and wind erosion, loss of plant cover and soil
organic mater, nutrient depletion, soil compaction, waterlogging and land salinization.

2. Furthermore, a wide range of unprecedented agricultural reforms in the Central Asian
countries shortly after their independence from the USSR in 1991 has exposed rural
smallholcers to changes, which directly impacted on their livelihood. With the dissolution of the
Soviet structure of the rural production system, these small farmers are facing increased input
prices such as fertilizers, pesticides and machinefields have become extremely
unpredictable given the insecure input supply (e.g., shortages of pestjgidy sund increased
probability of water scarcity (e.g. for irrigation water), so that the conventional farming systems
and land management practices alone cannot support larger households anymore.

3. To ensurelongterm sustainable development and reduleed degradation and
livelihood vulnerability, scientists and farmers have been turning their attention to more
integrated land and water management systems. Developing sustainable land management
(SLM) options in this region must take into stable and hgditlod supply under changing
environmental and socijoolitical conditionswhile protecting the muliunctional role of the
ecosystemgsee also Gupta et al. 200%nproving the productivity of landind social well

being of the populatiomn Central Asiathrough sustainable landnd watermanagements
therefore an urgent task for the nations and calls upon the national and international research
communities to act.

4. Under the umbrellaf the Central Asian Countries’ Initiative for Land Management
(CACILM), a two-year multi-country researclproject commissioned in five Central Asian
countrieswas initiated with financial support from the Global Environmental Facility (GEF)
The secalled Sustainable Land Management Research (SLMR) Prajéletthe Internatioal
Center for Agricultural Research in the Dry Areas (ICARPAs the implementation agency

1ICARDA collaborates with the National Agricultural Research Systems (NARS) of Central Asia siticrl99
September 1998, the regional office of for Central Asia and Caucasus (CAC) was established int,Tashke
Uzbekistan. ICARDA serves as a conwvey center for the Consultative Group of International Agricultural Service
Program (CGIAR) on sustainable agricultural development in Central Asia and Caucasus. The pragrsto go
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focued on promotingustainable land management reseationsthrough the researefor-
development continuuymwith qualitative and quantitative analyseslafd, water and plant
resourcessan integral part of the project approa8ly implementing research activities at 10
+ 1 benchmark sites (one was added later),Sb®IR project covered the four main agro
ecological zones, i.e. the rainfed, irrigated, mouméad rangeland areasd a range of Central
Asian farming situations that include both medium and small fakthsesearch activities were
conducted in close collaboration with t@entral AsiarNational Agricultural Research Systems
(NARS).

5. During theSLMR project phase, a large varietytbé approaches and technologies were
examined rangindgrom conservation agriculture undegisedbed planting practices with and
without residue retentionysng improved varieties and intercropping practices rfotation
diversification, applying waterwise technologiedeaching and irrigation practicds reduce
drainage volumesmountainerosion contromeasuresnd agreforestry practicesstrategies to
increase theangeland diversity and productivityp GIS similarity analysesParallel, a socio
economic survey was conducted onrefiearclsites, capturing the farmers’ perception on land
degradation and croppifglated issues.

6. The presentefinal SLMR project reporsummarizes theesearchactivitiesand reslis

of the time period Janua@ctober 2009Following the introductionchapter 3 comprises the
research locations and people involved in the activitidstailed research perts of the
respective countrgre provided in chapters through46 presentingesults on the respective
research activities forseen in the workpldhe results of the Greenseeker activities as well as
of the socieeconomic analysis are presented separately in chapleasd 48, respectively.
Chapter49 summarizes the achievemermtsthe project according to the research topic. The
report closes with a summary of the main outcomes of this rese@jelctand conclusionor
further research and policy outlooks

develop pathways to sustainable agriculture and land use in the, remiocounterbalance the efforts of global
change, and the food and fuel crisis. For further information please see also the websitearda.org/cac
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3 Researchsites and researchhieams

7. The location of the SLMResearclproject sites are presentedTiable1 and Figure 1.
For further etailson thelocation anddescription of thesites, their characterizatiogsimilarity
indicesand the m#hods of the analysdsmve been described in thest annualSLMR report of
2008 as well am thefollowing scientific publicatiors

De Pauw, E., F. Pertziger and L. Leb2804. Agroclimatic mapping as a tool for crop
diversification in Central Asia anthe Caucasusin J. Ryan, P. Vlek, and R. Paroda
(Eds.).Agriculture in Central Asia: Research for Development. ICARDA, Aleppo, pp.
21-43.

De Pauw, E. 2007Principal Biomes of Central Asidn R. Lal, M. Suleimenov, B.A.
Stewart, D.O. Hansen, P. DoraiswartEds). Climate Change and Terrestrial Carbon
Sequestration in Central Asia. p28. Taylor & Francis, ISBN 978-415422352

8. All GIS-related data collected during the SLMR project were handed over to the SLM
IS unit of MSEC in Bishkek for further us@ll maps that were prepared by the GIS unit of
ICARDA have been pulso on ICARDA’swebsite:

http://geonetcarda.cqgiar.org/geonetwork/srv/en/main.home

Table 1. Location of the SLMR research sites

COUNTRY Site No. Site name LAT LONG
Kazakhstan 25 Abylay 43.91667 | 69.83333
Kazakhstan 26 Kaptagay 44.33333 | 66.75000
Kyrgyzstan 27 Daniyar 42.90861 | 74.36306
Kyrgyzstan 28 Kenenbay 42.73556 | 74.50056
Tajikistan 29 Faizabad 38.58218 | 69.37572
Tajikistan 30 Vakhsh 37.85703 | 68.77853

Turkmenistan 31 Bugdaily 37.83878 | 58.75688
Uzbekistan 3p | Sherzod SamandarBirlig 44 35667 | 6840000

(“Kushmanatg

Uzbekistan 33 Esanboiota (“Pakhtakd) | 40.33333 | 67.96667
Uzbekistan 34 Kyzylkum (“Kyzlkesek™) | 41.04937 | 64.87753

Uzbekistar 35 Akkavak (UCRI) 41.4222 | 69.491783

*This sitewas added lateandthereforehas not been included in the mapd in theGIS analysislt is located on
the grounds of the Uzbek Cotton Research Institute (UCRI)


http://geonet.icarda.cgiar.org/geonetwork/srv/en/main.home.
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Figure 1. Location of theSLMR research sites



Research sites and research teams

3.1 Kazakhresearch team

3.1.1 Benchmark site 25 and 26 (Abylay and Kaptagay)

National Coordinator, @I Scientist, Soil and Agrochemistry Science Research

Institute after U.U. Uspanov (SASRI) under the Ministry of Agriculture of the | A. Saparov

Republic of Kazakhstan

Site Coordinator, Soil Scientist, Chief Research Officer, SASRI A. Otarov

Responsiblerivestigator, Ecologist, ERirector of Priaral Research Institute of

Agroecology and Agriculture (PRIAA) under authority of SeMilstern T. Karlikhanov

Scientific Research Production Center for Agriculture

Responsible Investigator, Soil Scientist, Hea&eclamation Division, Chief

Research Officer, SASRI M. Ibraeva
Responsible Investigator, Hydraulic Engineer, Head of Department, Natural

Resources and Sustainable Development Research Institute (NRSDRI) under: 5D X
Kazakh National Agrarian University

Senior Scientist, Rice Breeder, PRIAA K. Bakiruli
Senior Scientist, Agrochemist/Soil Scientist, PRIAA X. Jamantikov
Senior Scientist, Soil Chemistry Scientist, PRIAA M. Vilgelm
Senior Scientist, Hydraulic Engineer, NRSDRI E. Kalibekova
Senior ScientistHydraulic Engineer, NRSDRI R. Kablanov

Junior Research Assistant, Geographer, SASRI

9LUDNKPDQRYD

Site Coordinator, Plant Specialist, Chief Research Officer, Stiatstern

Scientific Research Production Center for Agriculture (SWSRPCA) A. Seitkarimov
Head of Jambyl Department, SWSRPCA A. Karinbaev
Senior Scientist, SWSRPCA S. Kusherheva
Agricultural Economist, Deputy Governor of Sarysui district of Kazakhstan | S. Tokaev
Farmer of Abylay farm K. Ayapova
3.2 Kyrgyz research team

3.2.1 Benchmark site 27 (Daniyar)

National Coordinator, Department of Agrarian Policy and Strategic Research

Ministry of Agriculture and Water Management and Processing Industry of | M. Bekenov

Kyrgyzstan (MAWMPIK)

Site Coordinator, Agronomist, Kyrgyz Farming Research Institute

L. Martynova

Soil Scientist, Agronomist, MAWMPIK

G. Elemanova

Hydraulic Engineer- Irrigator, Head of the Laboratory, Kyrgyz Research Institu t% Jooshev
for Irrigation )
Plant Protection Specialist, Plabhemicalization, Quarantine and Protection N. Mokshina

Department, MAWMPIK

Senior Researcher, Biologist, Biotechnology Institute

B. Asanakmov
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FarmerAgronomist of the Daniyar farm

O. Mamaev

3.2.2 Benchmark site 28 (Kenenbay)

Site Coordinator, Irrigation Specialist, Kyrgyz Research Institute for Irrigation
(KRII)

A. Atakhanov

Principal Scientist, Irrigation Specialist, KRII

A. Naloychenko

Senbr Scientist, Agronomist, KRII

S. Pismenniy

Senior Scientist, Hydraulic Engineer, KRII

R. Madumarov

GIS Laboratory Specialist, KRII

N. Zemlyanskaya

3.3 Tajik research team

3.3.1 Benchmark site 29 (Faizabad) and 30 (Vakhsh)

National Coordinator, Tajik Soil Sciemd&esearch Institute (TSSRI) under Tajik

Academy of Science B. Kholov
Site Coordinator, Head of the Soil Erosion Department, TSSRI R. Kabilov
Site Coordinator, Plant Scientist, Vakhsh branch @ON\(Scientific Production

o “ g T. Gulov
Association) “Zemledelie
Site Coordinator, Plant Scientist, Director of Vakhsh branch@®NzZemledelie” | M. Abdullaev

Senior Scientist, Irrigation Specialist, Vakhsh branch GON‘'Zemledelie”

H 5DNKPRQRY

Senior Scientist, Plant Specialist, Vakhsh brandd®@D “Zemledelie”

<RURY

Land Management Scientist, Head of Laboratory, Institute “Tochikzaminsoz” | A. Khakimova
Chemical Industry Worker, Institute “Tochikzaminsoz” T. Sladkova
Principal Scientist, Head of Soil Fertility Enhancement and Assessment

Sh Karaev
Department, TSSRI
Senior Scientist, Head of Soil and Plant Nutrients Department, TSSRI N. Ibragimov
Senior Scientist, Department of Land Amelioration, TSSRI S. Hodjaev
Research Officer, Soil Scientist, TSSRI Sh. Kabilova
PostGraduate Student, Soil ScientisSIRI D. Jumaev
3.4 Turkmen research team
3.4.1 Benchmark site 31 (Bugdaily)
National Coordinator, National Institute of Deserts, Flora and Fauna (NIDFF),

M. Nepesov

Ministry of Nature Protection of Turkmenistan
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Senior Researcher, Agronomist, NIDFF

H. Charyev

Site CoordinatorGeographer/Soil Scientist, Farming Research Institute under
Ministry of Agriculture of Turkmenistan

ﬂ]?. Rejepbayev

Responsible Investigator, Mechanical Engineer, Turkmen Research Institute
Cereal Crops “Turkmengallaonumleri”

)]

fA. Annaev

Hydraulic Engineer, Turkmen State Institute for Designing of Water Managem
and Amelioration Systems “Turkmensuvylymtaslama” under the Ministry of W
Economy of Turkmenistan

ent
a@r Nazarmamedov

Responsible Investigator, Forestry Engineer, Kopetddg Seserve of the
Ministry of Nature Protection of Turkmenistan

A. Kuliyev

Forestry Engineer, Association “Grain Belt” of Turkmenistan

M. Akmuhammedov

3.5 Uzbek research team

3.5.1 Benchmark site 32: (Sherzod Samandar Birligi
(Esanbotota /“Kushmanata”), and 34 (Kyzylkum)

[“Pakhtakor”), 33

National Coordinator, Head of Laboratory, Central Asian Research Institute of
Irrigation (SANIIRI) under Ministry of Agriculture and Water Management of th
Republic of Uzbekistan

eR. lkramov

Responsible Investigator, Irrigati@pecialist, SANIIRI

L. Shezdyukova

Responsible Investigator, Irrigation Specialist, SANIIRI Dj. Narziev
Senior Scientist, Irrigation Specialist, SANIIRI G. Basteev
Researcher, Irrigation Specialist, SANIIRI R. Rakhimov
MSc. Student, SociEconomist, SAIIIRI F. Yusupova

Site Coordinator, Agronomist, Uzbek Cotton Research Institute (UCRI)

Kh. Maksadov

Responsible Investigator, Irrigation Speciali$GRI

G. Bezborodov

Responsible Investigator, AgronomisiCRI

F. Khasanova

Senior Scientists, Agronontss UCRI

J. Shadmanov, |. Karabaev
B. Khalikov, M. Esanbekov

Site Coordinator, Livestock Specialist, Uzbek Research Institute of Karakul Sh
Breeding and Desert Ecology (URIKSBDE)

&Pvusupov

Responsible Investigator, Agronomist, URIKSBDE

A. Rabbimov

Senior Scientists, Agronomists, URIKSBDE

T. Mukimov, B. Bekchanov

MSc studentrangelands ecology departmedRIKSBDE

F. Rabbimov

Farmer and guardJRIKSBDE

O. Khudjanov

Principal Scientist, Mechanization Specialist, Uzbek Research Institute of
Agricultural Mechanization and Electrification (URIAME)

R. Baimetov

Senior Scientist, Mechanical Engineer, URIAME

A. Khadjimuratov

Principal Scientist, Soil Scientist, State Soil Science and Agrochemistry Rese
Institute (SSSARI)

arch
/&. Tursunov

Senior Scietists, Soil Scientists, SSSARI

D. Satarov, D. Latypov

Senior Scientist, Microbiologist, Institute of Microbiology

G. Djumaniyazova
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Senior Scientist, Forestry Specialist, Scientific Production Association of

Ornamental Plant Industry and Forestry (SPAQPIF Z. Novitskyi
Researcher, Forestryp&cialist, SPOPIF M. Sabirov
3.6 ICARDA research team

ICARDA Tashkent office, Project Coordinator (2009) K. Kienzler
ICARDA Tashkent office, Project Coordinator (26RJ08) R. Gupta
ICARDA Tashkent office, Head of thHeegional Office C. Martius

ICARDA Tashkent office, Project Assistant

D. Tursunova

ICARDA Tashkent office, Technical Assistant

T. Yuldashev

ICARDA Tashkent office, Economic Research Assistant

A. Mirzabaev

ICARDA Tashkent office, GIS Database Assistant 0. Tsay
ICARDA headquarters, Head of the Integrated Land and Water Management T Oweis
Program '

ICARDA headquarterdjlead ofGIS unit E. De Pauw
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4 Kazakhstan Activity 1. Evaluation of existing
conditions of degraded lands onthe irrigated lands of
the company Ltd. “Kaptagai and K” in the Shieli
irrigation area

4.1 Introduction

9. In Kazakhstan the main irrigated areas are situated in the loweoop&ysdaria, Ili and
other big rivers. It is well known that the lower parts of those rivers are the aréaalof f
geochemical flow and have initial relict character of salinization. Therefore favorablgi@ond
of irrigated areas in the Republic is first of all linked with their-sedlamation coditions.

10.  According to preliminary data at present period thera@Veoil salinity process is being
observed. Puically in all irrigated areas the positive saline balaexists secondary salinity

of expensive engineering prepared reclamation soils takes place. Only in Kazakhstan part of
Aral area due to sendary slinization during 19511990 soil fertility reduction has occurred,

as a result of secondary salinization of 62 thousands ha. During same period due to flooding and
secondary salinity on 12 thousands ha of irrigated area became unproductive saline deserts
(Meirmanov, 1996). This resulted in the fact that during recent years on reclamation lands
which are expensive engirmggy prepared lands so called “waste” lands, “fallow” secondary
saline,and swamgands have appeared which are practically out oicalural land use and
gradually arebecoming weeded with reed, bushes and galophytes. Namelyior#a region

58.8 thousands ha are not used which constitute over 20% of area of enginesyargglrands
(Zubairov2002).

11. At present period on the main riggowing areas in the Republic the positive water
saline b&ance is observed, simultaneous secondary salinity, swamping and desertification of
lands takes place (Otarov, Ibraeva 2007). Positive saldo of saline balance is observed
everywhere. Besides, in aditions of overall increase of human activitiespact on the
environment which often has a negative character, the condition is deteriorated also due to
contamination of soil surface by organic andnenal contaminators. Intensiveness of
degradation prosses hageachedsuch leved, in which self restation of soils becomes
impossible.

12.  Direction of soil formation process depends mainly on how it is used and on
intensiveness of aciies on culturing of soil. Its transformation can happen both in direct
development of cultural soil formation mess and soil fertility increase as well as in soll
degradation and soil fertility reduction. In this regard it is necessaryrducbevaluation of
existing condition of soil surface in rice areas, idertiify reason of degradation and develop
activities on protection and restoration of their fertility.
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4.2 Research aim

- to evaluate thexisting condition of soil surface in Shieli irrigation area and development of
scientific bases of technology of directedgrdation of soil formation process.

13. In this regard in the frame of the Project we have conducted 1:25000 scale soil
reclamation shootingctivities on investigating of soils of Company Ltd. “Kaptagai and K”.

4.3 Materials and methods

4.3.1 Experimental site

4.3.1.1 Geographic situation

14.  Shieli area is situated in poelta part of Syrdaria river basin. It coversitery of rice

growing area in this regiorhe takyr-sandy valley Darialyklakyr, lower parts othe Sarysu
river, SouthWest areas ahe Northern Karatau anpart of sandy area ithhe Kyzylkum. In the
north and west it has boundaries wiitle Syrdaria district othe Kzylorda region, in the south
Republic of Uzbekistan and in the eabie Zhanakorgan district dhe Kzylorda region andhe

Suzak district othe SouthKazakhstan regiorFgure?2).

4.3.1.2 Geomorphology

15. Geomorphologic conditions of the area are distinguished with various relief forms. It
includes two typical big geomorphologic regiormountain and valley. Mountain region
includes eastern and nordastern parts of territory and is represented by the North Karatau
range. This range relief is presented by deep dissected denuigatmmic complex. Valley part
within investgated area is represented by weak wave denudation vatlewilly relief forms,
erosion sloping dissected elevateley with hilly relief forms and even aamulative valley
floodplains and floodplain terraces of river valleys. One can also see eausiomulative takyr

and lakedepressions.Kigure3).

4.3.1.3 Natural zoning
16. Research area is situated in desert zone of the vast Turan lowlamdieCis sharply
continental: hot dry summer and cold winter with snow. The area is very dry, precipitation 152
159 mm per year
1. Premountain ara and low mountain zone of Karatale Karatau mountains are located
within northwest boundaries. Low parts of northern under mountain declivity with
absolute note 18800 m are covered with boyailich plants. Higher and closer to the
mountains the worm @aod plants grow.
2. Desert right bank zone covetee Sarysu delta saline deserted énelDarialik-Takyr old
alluvial valley dstricts. Northern desert is almost ideal valley. Vast takyrs with spots of
11
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takyr type saline and marsh and alkakods are pevailing. Ground waters on the depth
of 7-10 m are salty. Pastures are scare, waterlagsnaspring.

3. Central land cultivation zone. Shieli oasis area with intra zone {mydrphic soils and
marsh soils. District of intensive developed itign.

4. Desert left bank zone. Kyzylkum district of ridg#lock fixed, in some places weakly
fixed and sandlune unfixed sands. Sands have complicated -tdigek relief. Soil
formation process is weakly expressed, diiféiegion of profile on soil horizos is

missing.

4.3.1.4 Soils

17.  Soil surface formation ofhe Hungry steppe is subject to the peculiarities of vertical
naural zoning and intra zone factors related to the activitheSyrdaria river. Below is given
the brief description of profiles of the mairrgetic types and their physical and chemical
features Eigureb).

18.  Ordinary northern serozemsare formed mainly within flat sloping surfaces of pre
mountain valleys of Northern Karatau under cereatmwood plants. Non saline two

component deposits of various genesis serve as soil forming rocks which have small capacity
loam horizon on top, on small depth underlyimgrubble rocks. Soil profile is characterized by
humus horizon (A) with average capacity of grey color, ¢mwn cdor of transferable humus
horizon (B); sharply expressed carboréitevial horizon laying in contact with underlying rock;
Serozems contain humus: from 1,03 to 1,1 and nitrogen 0,07%. Dowmfde pontent of N
reduces. Quantity of absorbed foundatifimstuates from 5,35 to 8,68 reyp per 100 gr of soil.

In content of absorbed foundations the role of calcium is prevailingn@ussh in rubble type

of upper loam horizons. In content of melkozems particles of small sand and large dust prevail.

19.  Sero brown soils occupy slopes of not high hills and some on st premountain

areas of Karatau. They develop in tertiary chalk deposits under worrfvayadich plants.
Covered with pebbles in piile there are pebbles and rubblépper horizon has grey aul,

horizon B is brown or brown color, lower is brown colérom depth 280 cm spots of
carbonate appear. Down is gypsum. These soils have slight mechanic composition. Fractions
from 1 to 0,05 mm i.e. sand fractions are prevailing on the whole prodite:o8own soils are

poor on mitrient substances. They include low humus (about 1%) and nitrogen.

20. Takyr type soils within Shieli area are represented mainly with rradksiine type.
Takyr type marsh alkaline soils occur on both banks of Syrdaria rivetymoairearly alluvial
valley Darialik Takyr occupying flat areasAlong whole profile there are salt spots. They are
distinguished with high alkaline maximal salinization is up t63&in average part of profile
(70-100 cm), lower and uppetess. Saliniation has siphate character in which Ca and Na
prevail. Humus is less than 1%. On the depth e7@Q@m marsh horizon is outlined which
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coincides with horizon of maximal salt accutign including 18% Na from total absorbed
foundations. Under salt horiadhere is about 9% of gypsum distribution of carbonates is even
(less in gpsum horizon 4,7%).

21. Takyrson the territory ofthe Shieli area are met on the territory of old alluvial valley
Darialyk-Takyr in complex with takyr type soils. Soil forming rocaee delluvial clay and
loams, underlyingusually by layer of old alluvial depositiseavieron the top and more light in

the depth. Takyrs with pores firm surface crust, heavy mechanic composition, weak salinization
(0,4-0,8% of firm residue) with excess chbrides. Less than 0,7% of humus. Total amount of
absorbed foundations$,9-13,9 mgeq, on the top Ca is preliag, with 20 cmaMg in under

crust horizon-up to 19,7% of absorbesbdiumfrom the sum of absorbed fouatbns.

22.  Alluvial-meadow soilson the territory of Shieli area have developed in the valley of
Syrdaria and Sarysu on alluvi of various mechammpositions Soils are in conditions of

constant moisture from riverbeds di8ity is surfacesulphatesZLWK SUHYDLOLQJ GKHa
Kz

23. Meadov-swamp soilsrepresent a special phase of hydromorphic soils and constitute
main land base of irrigated land cultivation injoieta ofthe Syrdaria river. These are mostly
deposits of various age. They are spread in central part-ofefiee in wide ad flat depresions.

They form complexes with swamp soils and together constitute a dynamic system of their
existence and transfer into each other depending on hydrologic regime. They ageidistd

with clearly expressed humus horizon. In the upper pathe profile oxidation process is
prevailing, in the lower parrestoraibn process. Humus content i§ %, it is evenly spread on
profile. Weak salinization, maximum relates to the upper part of profile, on chemical
salinization it is chloridesulphag, from cations almost everywhere Nayails.

24.  Marsh soilsin predelta are met mainly ithe valley of the Syrdaria river and lowlands

of Sawysu river. They are divided into marsh typical, sor and meaddwe. Marsh typical
occupy high reliefs and are miet complex with alluvialmeadow and meadeswamp soils.

On mechanical composition they are various and flaky. Dry residue till depth of 2 notdo
exceed 1%. Marsh sor soils are met mainly in wigeressions on salt rocks. In these marshes
there are twoat maximums: in upper and low levels, dense residue in upper horizon fluctuates
from 6 to 15%. On profile gypsums clearly seen, but on compten it concedes to chloride
salts.

25. Marsh meadovare spread mainly in watered zone of Syrdaria valley andsieam of

Sarysu river as well as near lake zone. On mechanical composition they are diverse but layers of
light composition prevail. Salinizatios suphate especially in upper part of profile till depth 50

cm, where dry residue is higher than 3om ations Na is prevailing, humus is higher than

2%. They can be easily washed and used for growing agraudtops.
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26. Sandson territory of the research object occupy big areas and are represented by desert
firm and weakly firm and not firm sardune, hilleck, ridgehillock sands. They are the part of a

big sandy areaeastern Kyzylkums and island sands Alkakums which are spread mainly on old
alluvial valley Daralyk-Takyr.

4.3.1.5 Natural landscapes

27. Thanks to contrast natural conditions, existence of mountain,cBgndaria river,
natural landscapes of Shieli area distinguish with big diversity of speciesirép). In
mountain part th@atural landscapes are represented by low mountain steppe andyrin
desert types of landscapes. Valley landscapes areseyped by desert type of high and low
valleys. On both banks of Syrdar river in conditions of hydromorphic regime the intra zone
valley type of landscape is spread which is represented by floodilairclay, loam and sands
with bushes, meadow and gphyt—meadow plants.

28.  Source of irrigation watein the area isSyrdarya river Water is given by Novoshieli
highway channel with capacity in the beginning of channelri¥&ec Figure7). It was built in
land channel and has lowvoefficient of useful capacity. Total length of channels of all types is
760 km. Water flow of diaagerunoff waters is done by five collectors and Telikul irrigation
channel. There exist 140 wells of verticalidesge but no one is operating at preseme.

29. Saline soilof various salinization of the company Ltd. “Kaptagai and K” on territory of
Shieli irrigation area have served as a direct research object. Main production direction of the
farm is crop production. Arable area is 1831 ha of enginegirgared lands. Within the
structure of arable lands main crop is ridealfle2). As rotation crops for rice the following
crops are grown: main crop before rice is alfalfa and after rice winter wheat is planted. In the
farm two 8field (#3 and 5) and onef#eld (#4) ricealfalfa rotations are used.

30. Under rice plantations here marsh and meadw#ssh soils with various salinization
were used. As a result of long term use for rice production those soils have evolutiaimgccor

to classification of Kazakhstan $ascience specialists (Borovsky 1959; Karazhanov 1973;
Volkov 1983) toirrigated (rice) marsh soils Changes in soils under this crop are related to
specific conditions of its growingperiodic long term flooding and dryingOn type of
salinization thesoils are chloridesulphate with significant prevailing of sulphates. Saline
regime of soils comprises summer washing cycle (during flooding of fields) and autumn cycle
of salinization restoration (after irrigatiormd).

31. AstheResearclof watersaline regime of soils have shown, the restoration of initial salt
content in unfavorable reclamation situation which is regretfully observed during last years
everywhere, can occur less than year after harvesting of rice. Descoliedre characterized

with content 12-2.4% of humus. Humus profile of soils is reverse and is very extended.
Significant humus quantity (about 1%) can be found on depth of 1 m and lower that is not
typical for other soils. Within plough layer of soiliice fields the changes can be found, which
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appeared after flooding: grey very thin surface lay&(d) cm, in which aerobe processes are
observed; black irorsulphidehorizon 1(2)5 cm, sometimes second ferric sulphide horizon on
depth 1619 cm or somep®ts up to 30 cm; whitisHove horizon 80 (30) cm. So, we can say
thatirrigated (rice) marsh soil®n morphologic features are characterized as very diverse on
profile and very changble in time.

32.  Soil formation processes on the territory of the res$ealgect occur in conditions of
desert dimate which is distinguished with significant continental character and insignificant
quantity of atmosphere precipitation (not more than 100 mm per year), high evaporatien (1500
1700 mm per year), high summer amv|winter temperatures and significant artyzle of
fluctuation of daily temperatures. Therefore land cultivati®rpossible only if irrigtion is
available. Availability of water is the crucial condition which determines productivity of
agriculture andail formation praess.

33. Big influence on yield capacity of grown crops and soil formation direction has
management and relgtion of water balance elements in the territory in whole.

4.3.2 Methodology

34.  For solving the settled tasks we have used widely spreadehtested methodological
approaches and methods of complex study of soils.

35. In studying of features of soil formation in conditions of periodic flooding of soils the
comparativegeographic methodand method of soil keys (regime sitesps used. These
methods allowproviding characteristics of big territories with one type structure of soil surface
based on detailed analysis of small repmnege/e siteskeys. In research of concrete soils the
morphologic and profile methods were used which are the basitons in conducting field
soil Researcland serve as a basis for field ghastics of soils.

36. Evaluation of saline soils was based on 3 main criteria: chemical (type) of salinization,
rate of salinization and depth of saline horizon. Chemical featurdioé sails was detenined

by anions and cationsomposition. First of all anions were taken into consideration, units of
their relations in water extract of soits,2,3,4@

4.4 Results and discussions

37. Main aim of research on this object is evaluation of texgssoil and reclamation
condition of the area and making the list of reclamation activities on improvement of their
reclamation condition and productivity of agricultural crops (sustainable management of land
resources).

38.  For implementing this work in faR007 on territory of the research object the saline
shooting was conducted and appropriate map was develdpgdrg 8). As a result of
conducted saline shooting it was idéat that on the territory of company Ltd. “Kaptagaud
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K” practically all soils have a certain rate of sedation. Almost on a half of area (546) of

the farm marsh weak saline riogarsh soils are frequerifdble3). Further in descendingaer
average and heavy saline soil® anet. Insignificant area is occupied with marsh and deep
marsh soils. Most part of farm area @®) are saline soils on surface that is a result of the
existing irrevocable secondary salinization of these séiigute 9). On heavy saline soils
always rare germinationgaur and respectively low yields of ricEigure10).

39. As aresult of conducted evaluation of existing condition of the rate and chemical feature
of saline soils and depth of saline hasiz on the territory of company Ltd. “Kaptagai and K”
critical taritories of saline soils have been identified. Such territories are ends of all fields of 3
d rotation djusting to collector of ..... drainage waters ol &nd 4th rotation. This shows that
technical condition of this collector doesn’t aspond to project norms i.e. collector’s devices
are worn out, depth and section don't provide runbfirainage waters. As a result the raise of
the level of ground waters to critical mark and soil sali@ition take place.

40. For identifying influence of the rate of soil salinization on yield capacity of rice in fall
2008 dter harvesting the average yield capacity of rice on rotation fiedgife 11 and Table4)

have been ideifted. As it is shown from the scheme of rice plantations location on shape of
heavy saline soils rice was grown only on one field, 4th field-@fr8tation and here low yield

of rice was harvested 20¢8n ha'. Besides on this fieldice was grown on alfalfa rotation. It is
known that availability of organic substance in soils is one of leaditigréathat influence
effectively on soil fertility of rice fields.

41.  On background of weak and average saline soils most high yields ¢42i¢e51.5 ctn

ha') have been harvested ory@ar alfalfa. Low yields of rice in 5th and 8th fields of rotation

are caused by the effect of close level of ground waters due to non effective work (worn out
devices of channels, channel sections don‘tegpond to project marks, weeds etc.) of group
collector of 5th rotation.

42. In such conditions temperature of soil of root growing layer is always lower than in
fields with normally working collectedrainage network. Besides definite impact had saline
soils (d average and weak rate of salinization) and the fact that before rice here also was alfalfa
rotation i.e. thempact of negative factors that on soil fertility takes place.

4.5 Conclusion

43.  As aresult of conducted evaluation of existing condition of the ratelemical feature

of saline soils and depth of salt horizon on the territory of company ltd. “Kaptagai and K” the
critical territories on soil salinization have been identified. Also by using analysis of Rice Yield
on rotation fields it was identified dh soil salinization rate is one of the main factors of yield
reduction.
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44.  The developed map of saline soils is given to the staff of company Itd. “Kaptagai and K”
for prectical use.

45. Based on comparative analysis of saline rate and other factors of sl fend rice
yield capaity we can say that one of the main directions of effeatiemagemenof irrigated
land resources on all levels from concrete land owner tgatiernmentn whole should be the
restoration of soil fertility of reclamation sail$herefore we consider that for ident#ion of
deterioration of soireclamation condition of irrigated areas the sdtesearclof monitoring
type should be cwlucted systematically but naiccasionally Those Researchshould be
complex interdisciplinary with participationof soil scientists, reclamation specialists, hydro
geologists, land cultivation specialists, crop production spstsiabreeders, plant physiology
specialists and others.
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Figure 2. Administrative map Shieli massif
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Figure 3. Geomorphologicmap Shieli massif
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Figure 4. Natural zones map Shieli massif
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Figure 5. Soil map Shieli massif
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Figure 6. Landscapemap Shieli massif
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Figure 7. Scheme irrigation to network Shieli massif
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Figure 8. Cartogram salinity soil TOO "Kaptagay and Co"
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Figure 9. Abandoned secondary aline soils

Figure 10 Rarified rice plantations on saline soils
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0\1’

Figure 11. Soil salinity map and rice yields orthe Kaptagay farmer holding
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Table 2. Structure of the planted area within the Kaptagay farmer holding

Area
# Crops
ha %
1 Rice 1046.0 57.1
2 Alfalfa of previous years 324.0 17.7
3 Alfalfa of current year 380.0 20.8
4 Wheat 380.0 -
5 Field under amelioration 81.0 4.4
Total: 1831 100
Table 3. Area of saline soils on Kaptagay farmer holding
Soail contours frea
ha %
Solonchak slightly saline soils{&0 cm) 998.0 54.5
Solonchak mid saline soils-@D cm) 312.0 17.0
Solonchak highly saline soils- D cm) 311.0 17.0
Slight saline soilsvithin the layer of 3660 cm 155.0 8.5
Mid saline soils within the layer of 5380 cm 55.0 3.0
Total 18310 1000
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Table 4. Productivity and gross yield of rice on Kaptagay farmer holding

Crop ) ] Area, | Yield, ctn Gross
rotations Fields Previous crops ha hat yield, ctn
1 Layer of alfalfa grown for 3 years 73 50.4 3679.2

2 Layer of alfalfa grown for 3 years 69 42.4 2925.6

° 3 H[hjhl ieZkdbézaummeralfalfa 59 20.4 1203.6
4 H[hjhl ieZkdbézaummeralfalfa 64 20.6 1318.4

7 Layer of alfalfa grown for 3 years 71 51.5 3656.5

) 8 Layer of alfalfa grown for 3 years 77 49.1 3780.7
3 H[hjhl ieZkdbézaummeralfalfa 72 36.6 2635.2

5 5 H[hjhl ieZkdbézaummeralfalfa 73 28.9 2109.7
6 H[hjhl ieZkdbézaummeralfalfa 62 18.9 1171.8
Total 620 22480.7
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5 Kazakhstan: Activity 2. Evaluation of humus condition
and provision of soils with main nurition el ements in
irrigation lands of the Company Ltd. “Kaptagai and K”
in Shieli area”

5.1 Introduction

46. At present the radical damage of the earlier assimilatechifiaifa rotations took place,
areas underlfalfa which grew before rice have reduced sharthat has resulted on humus
condition of soils. Humus content in soils of Akdala rice growing area has reduced in
compaison with initial condition to 18-24.7% (Otarov 2007, lbraeva 20R7In soils of old
irrigated rice areas in Kyzylorda region hurmraguction during last 30 years is-40% and at
present on 60% of arable lands its content is less tha(Zubairov 2002). Ouresearch also

has shown that in unfavorablenvironmentakeclamation situation théosses of the most
mobile water soluble fan of humus per one season 4236% (Otarov2007, Ibraev&007).

47. The issue of supply of soils with main nutrient elements is also a problem. In the
Repulic in 1986 mineral fertilizers were used in amount of 1919 thious, in 1996 only 28.
thous.tonswere applied and stable negative balance of nutrient elements and agastance
occurred (Eleshe¥998). The problem of eservation of solil fertility habecomeworse.

5.1.1 Research aims

- to investigate th@umus condition and availability of main nutriesubstances.

In this regard in the frame of this work we have conducteeagpilchemical shootings
works on examination of soils in control sites situated on territories of main rice areas of the
Republic. Not only comgsition of general humus in ssihas been subject to evaluation but

also water soluble part, rate of diggality, humus saturation with nitrogen.

5.2 Materials and methods

5.2.1 Investigatedarea

48. The work was conducted on the territory of Company Ltd. “Kaptagai and K” in Shieli
irrigation area. Geographic situation, main factors of soil formation etc., natural conditions of
irrigated area are described in dethidow.

49. Research objects included rHs&amp soils of those fields on which rice planting was
planned in 2008. These arerbtation4-4-5 and 8 fields, 4otation 7 and 8 field and-@®tation
1,2,3 and 4 fields. Total 712 ha have been examined.
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5.3 Methodology

50. Agrichemical examination of soils was conducted under “Methodological guidance on
conducting agrichemical survey of soils of agtiural plots” (2005). Depending on intensity of
using mineral feilizers one mixed soil sample was selected fremlig.

51. During analysis of soil samples “Method of soil extracts” was used which is based on
hypothesis that each dissolvent (water, variagsl dissolvent, alkaline or salts of various
concentration, organic didsent alcohol, acetone, benzene etc.) are extracted from soil in
controlled conditions of interaction a certain group of components of element in which the
researcher is interested/lethod is especially widely used for study midtrient elements
avaibble for plants, fraction composition of soil humus, mobile compounds in soils, migration
processes and accumulation, various chemical compounds of certain elements.

52. In selected sampdethe identification was conducted of the followinigumus on
[.V.Turin method, GOST 262181, easyhydrolyzed nitrogen, on Kornfield (“Methodical
directions..., 1985), mobile egpounds of phosphorus and exchange potassium on Machigin
method, GOST 262091, pH-water extract ecording to GOST 17.5.084.

5.4 Results and discussions

53.  During study of value of content and peculiarities of space fluctuations of soil features
or average content of any elements in certain soil types or their combination for increfasing o
reliability of obtained data and conclusions on them the use of methods of statistic analysis of
data is very important. Besides, the use of statistical analysis also increases interpretation
possibility of the data. It should be noted that ahatasions on absolute units of soil features
made on one or several typical cuts without statistic processing of obtained data, often they can
be not authentic and can result in wrong integbiat of obtained data [14].

54. Based on the above mentioned the obtaimealytical data of the main parameters of
humus condition of soils have been subject to statistical processing using Excel packet of
analysis.

55. Here we provide variatiestatistical indices of humus forms content in soil, nitrogen
and their @rivable (Table5). Statistical authenticity of obtained data is confirmed by calculated
values of Student-driteria which showed that on those soils in 95% level of importance the
value tfact. is ginificantly higher than ttab. Rather narrdimits of reliability interval also are

the indirect confirmation of this fact. Coefficients of aidn of the studied features don't
exceed average value that speaks of statistical stability of the obtained data. So for evaluating
existing condition oloil cover of Company Ltd. “Kaptagai and K” we can use data obtained
during research works that are stitally sustainable.
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56. As the research results showed soils of Company Ltd. “Kaptagai and K” have very low
general humus composition.{#0.18 %) and awording to soil grouping on composition of
general humus20 @they belong to the group with very low humus composition. In the most
mobile water soluble Umus form in average contains004+Q0005 %. Important index is
dissolubility of soil humus in Shieilrigation areas equal to #+0.074.

57. These data serve as a confirmation of the conclusion we have made earlier that in
periadically flooded rice soils humus losses occur mainly due to its mobile water dissoluble
form due to specific conditionseatedbecause of constant flooding.

58. At present soil agrochemical survey remains as a main evaluation indices of the
influence both positive and negative of the economic activities on soil fertility. Its conducting
allows not only to identify direction of chargef soil fertility processes but also to develop
activities on stabilization of soil fertility in each concrete farm. Application of fertilizers on
recommendations of agrichemical service increases their efficiency-BRD%bin comparison

with application on zone recommendations without consideration of-agichemical
condtions of concrete sites.

59. Therefore for evaluating composition of common humus in soils and availability of
main nutrient elements on research object agrichemical shooting was cdndui¢tes area of
7120 ha and appropate map charts have been developed.

60. Further for detailed agrichemical characteristics of soils in the area and determination of
the character of distribution of nutrition elements on the research area we have abnducte
grouping of soils on composition of nutrient elements with calculation of the area of
corresponding groups.

61. Asitis seen from obtained data all investigated territory is occupied with group of soils
with “very low” (95.8%) and “low” (42%) of humus comgsition. It means that soils in
company Ltd. “Kaptagai and K"diong to degradation soils subject to-lu@ification process

in soils (Table6andFigurel2).

62.  Soils of this farm are also very exhaustedobg of the main nutrition elements of easy
hydrolyzed form of nitrogen. Almost all (98,5%) investigated territory of the farm on nitrogen
compostion refers to very low gradatiod éble 7), 1.5% to low. Soils with higher nitrogen
composition are missing.

63. As we can see from data ©&ble8 the soils of the investigated farm territory are very
diverse on availability of phosphorus and have all groups on composition of mobile @iussph
very low, low, averag, slight high, high, very high rate. For achieving high yield 45,2% of the
areas need phosphorus fertilizerdsd\it is necessary to note that such high diversity needs
equalization of the background except for supply of plants with available phosjidmonus
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64. Potassium reserve of the investigated soils is also rather diverse, more than 90% of the
area of invesgated soils have average and high rate of availabilipé 9). Alongside with
this there are soils with both low ahijh rate of availability of potassium.

65. Reaction of soil environment is one of the main factors of soil formation process and has
a significant influence on growth and development of plants and soil microorganisms, speed
and diretion of chemical, physicathemical and biological processes, provides efficiency of
fertilizers gplication. Main part of culture crops better grow in neutral or weak acid reaction of
environment. Acid and alkaline medium is harmful for them. From data of picture 2.5 it is seen
that pH of investigated soils varies within weak and average alkaline and is one of factors of
reduction of soil fertity of these soils.

5.5 Conclusions

66. On the results of agrichemical survey of the soils we can make a conclusion that soils on
the whole invesgjated area on humus composition and nitrogen have very low and low rate of
availability and refer to category of not supplied and very need organic and nitrogezefertili
Availability of mobile phosphorus form and potassium in soils is very diverseherore in
applying phosphorus fertilizers it is necessary to follow strictly the recommendsd do
according to map charts.

67. Also we would like to mention that efficiency of fertilizer is high when all technology
elements in gwing rice are observedn well organized system of maintaining reclamation
conditions in the fields, appropriate preparation of soils to planting, elimination of weak
oxidation of soils, qualtive and timely planting of quality seeds, appropriate control of water
regime, weed antrol etc. Insufficient technology cannot bereated by high dose fertilizer
application.

68. As aresult of conducted evaluation of existing humus condition of soils and availability
of main nutrient elements the detailed repdn“results of agrichemitasurvey of soils in
company Ltd. “Kgtagai and K” in Shieli district of Kzylorda region on Project “Sustainable
management of irrigated land resources in Republic of Kazakhatahappropriate map charts
have been given to farmers in the beginning old fizrorks in 2008 for practical use and
fertilizers under harvest 2008 have been applied according to our recostioresd

69. Report consists of the following chapters: Introduction; General information on farm
and natural ¢hatic conditions where climategits and characteristics of their main features are
given in details; Main results of agrichemical survey of soils with data on grouping of soils on
availability of main mtrient elements, recommended norms, terms and methods of fertilizers
application undr main agricultural cropssdending on availability of main nutrient elements in
soils and planned yield capacity and recommendgdtées on soil fertility increase.
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Figure 12. Cartogram of the contents humus in soils Ltd'Kaptagay and Co"

Figure 13. Map of easily dissolvable nitrogen content within soils on Kaptagay farmer holding
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Figure 14. Map of mobile phosphorus within the soils of Kaptagay farmer holding

Figure 15. Map of exchangeable potassium within the soils of Kaptagay farmer holding
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Figure16 0DS RI VRLOV jG OHYHO RQ .DSWDJD\ IDUPHU KROGLQJ

Table 5. Statistical indicators ofthe humus and nitrogen content and their derivatives.

Statistical indicators
ltems i M t-criterion + 0,05+ VL%
thzdl to0s m
Total humus, % 15 1.10+0.18 42.6 2.36 0.45 6.2
Water soluble humus, % 15 0.004+0.0005 32.2 2.36 0.0013 8.2
Humus slubility, % 15 0.4+0.074 45.8 2.36 0.181 5.8

Table 6. Soil grouping depending on the humus content on the Kaptagay farmer holding

# Humus content Humus, % Area, ha % out of area
1 Very low <20 682,0 95,8
2 Low 2,1-4,0 30,0 4,2
3 Moderate 4,1-6,0 - -
4 High 6,1-8,0 - -
5 Very high >8,0 - -
Total - - 712,0 100,0
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Table 7. Sail grouping depending alkali hydrolyzed nitrogen defined on the basis of Kornfield method.

# Nitrogen content Nitrogen mg kg* Area, ha % out of the area
1 Very low 100 702.0 98.5
2 IRZ _ 101-150 10.0 15
3 Moderate 151-200 - -
4 High 200 - -
Total - - 712.0 100.0

Table 8. Soil grouping depending on content of mobile phosphorus

H 1
# Content of mobile b H, mg kg™ of Area, ha % out of the area
phosphorus soil
1 Very low <10 - -
2 Low 11-15 10.0 14
3 Moderate 16-30 60.0 8.4
4 High 3145 252.0 35.4
5 Very high 46-60 280.0 39.4
6 Extremely high > 60 110.0 15.4
Total - 712.0 100.0

Table 9. Sail grouping depending on the content of exchangeable potassium

# Potassium content Ko;H PJ NJ Area, ha % out of the area
1 Very low <100 - -
2 Low 101-200 50.0 7.0
3 Moderate 201-300 350.0 49.2
4 High 301-400 2920 41.0
5 Very high 401-600 20.0 2.8
6 Extremely high > 600 - -
Total - 712.0 100.0
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6 Kazakhstan Activity 3. Studies on the effect of
irrigat ion schedules on rice yield andavings in
irrigation water and salinity of ponded waters and soill
profile?

70.  This research activity was excluded from the workplan in 2009 due to restricted funds

available and after discussion with the project coordinator, Dr. Kirsten KieRasults from
the year 2007 are available under the following link

http://www.icarda.org/cac/files/simr/ADB_TA 6357 _SLMR_1st Ann_Rep 2008 RUS.pdf

71.

7 Kazakhstan: Activity 4. Study of the influence of
various boundary conditions on watessalt balance in
growing rice to saveirrigation water and reducesalt
accumulation

7.1 Introduction

72.  One of the main factors determining fertility of irrigated soils in arid zone is its -water
saline regime. Namely with breach of hydyeological and hydr@hemical regimeof the

territory the main environmental costs of irrigation are connected. For timely finding of the
beginning of deterioration of reclamation condition of irrigated lands and identification of their
reasons and development of regulating methods of wsslne regime of soils and
improvement of their reclamation condition the overall systematic complex study of soil
processes is needed as well as regimes and other factors influencing on reclamation condition of
irrigated lands.

7.1.1 Research aims

- to gudy d seasonal dynamics of salts in conditions of periodic flooding of soils wwiggo
rice.
For this aim during the project work in the beginning and end of the season the saline content in

soils has been identified and appropriate saline maps have be&pddve

2BaaZ g_"hklzZlhgghlh h[t_fZ nbgZgkbjh\Zgby ih kh]leZkh\Zghphfk J _]bhgZev
ijh_dlz BD:J>: "hdlhjhf D Dbgpe_j \ ]h~m jz[hlZ ih ©H[t_dIm bkke_~7
ijbhklZgh\e_g : j _amevlZlu bkke_ "~h\Zgby k bxgy JhoMZy Thy?ridZ[jv ]
Z"™j _km http://www.icardaorg/cadfiles/sim/ADB_TA_6357 SLMR_1st Ann Rep 2008 RUS.pdf
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7.2 Materials and methods

7.2.1 Investigated site

73.  The work was carried out on the territory of Company kiflaptagay and Kin Shieli
irrigation area. Geographical position, main factors of soil formation and other natural
conditions of irrigated area arestribed in detaibelow.

74. The direct object of study includeithe riceswamp soils which are spread on the
invesigated territory. They have been formed under conditions of excessive moistening
associated with the specific conditions of rice cultivatimon(inuous flooding). The duration of
continuous flooding of rice i80-110 days depending on varieties of rice. During the period of
vegetation of rice through the sal large amount of water is filterethat causes severe
fluctuation of thelevel of graind water- from 25 m at the beginning of irrigation to their
merging with them with irrigation water. In normal work of colleetipainage network the
ground vater by autumn come down to the same depth. In their regime the seasonal cycles is
settled. Desribed soils are characterized b@-2.4% of humus. Humus soil profile is reverse
andmuchstretched. A significant amount of humus (about 1%) can be found at a depth of 1 m
and kelow that is not typical foother soils.

75.  All of them areunderlying on degn 80-150 cm as supes or sand. They tend to increase
small fractiongsilt, less than 0,001 mm) at a depth of&Dcm Thus, the horizons of 2D cm,
compared with higer-and lower horizons arkeavier Such regulatiormay depend either on
the movement othin particles fromupper lorizon, or clay soil (formation of silparticles in
place), or from settling of fine fractions on plough surface when muddBogovsky 1959).

76. In irrigated (rice) marsh soils watphysical properties vary greatl§oil striwcture is
destroyed- the value of dispersion factor according to N.A Kaczynskil®3imes higher than
in similar grounds otirgin soil. As a result of compaction in the surface layeesunit weight
increases (89-1.04 g cm3 to 1.25-1.35 g cm-3) andfenestration iseduced (from 6853% to
49-52%). Water permeability is dramatically reduced (filtrationfioient reduces from .07-
0.20 to 0,020,04 m/ d) (Karazhano1983).

77.  After plowing arable layer of rice field consistsstfuctural parts of vaus sizes. After
flooding the field, it turns into a semi liquid masghe mud, and not affected by tillage under
tillage and tillage layer is more or less dense. When drying (after harvesting of rice) under
tillage and tillage layers becomengpressedforming a thick layer without any structure and
their volume weighhearly equal, approaching an average to 1.5. Such soils after harvest of rice
quickly dry up.Compaction of arable layer, equalizingwdlume weight of arable under till and

till layers ceate conditions in these soils for strangisture evaporation, and in clogedding

of highly mineralized groundwater and sedary salinity of soils.
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78. As can be seen from the description of the basic propettiesyice/swamp soil,
according tonature in ineffectivework of collectordrainage networks are subject to setary
salinity. Therefore, in order to maintain the optimum salt regime of those soils tresargce
condition, first of all isto maintain normal operation of collectdrainage netwd, timely
repair works which suppottieir compliance of the paraters with project standards.

7.2.2 Methodology

79. In carrying out of the work the quite frequent and well tested techniques in soil science
have been used such -aprofile method and the method soil-regime obsevations. Profile
method is a basis fall soil studies and requires compulsstydy of soilfrom the surface to

the depth of its layers gradually on genetic horizons up to the mother rocks and comparison of
the studied properties or q@aneters ofsoil profile. Method accuratelyeftects the natural
characteristics ofertical anisotropy of soil, development of soil f@tan process and soil
regimes. Method of seifegime observations is used &iudying of the kinetics of the rdern

soil formation on the basis of measurements of different paramietens; case, the etent of

salts in the same soil duririgng-term period (vegetation season, a year, several years) after
specified timantervals.

80. Seasonal dynamics of salts was deieed by conducting larggcale salt shootings
(1:2000 scale) of experimental stationfi@d of 4 crop rotation). During théme of the project
threesalt shootings have been conducted in the pilot-aspengautumn and spring of the next
year. Accoding to the Guide for the largecale soil survey in the dakh SSR (1979), each
time 25soil sections have been observed.

81. Preparation of wategxtracts from soils was conducted accordingid Gedroits, pH,
SO3, NSO3 were determined by paie-metric method, Cl and S©- titration, Ca and Mg- by
using atomieabsorption spectrometry, K and Naith flame photometry.

82.  After procesing and systematization of field and laboratory data in a GIS environment
with the use otomputer program Mapinfo, sattaps of experimental plot were developed,
method of computer npaing of soils was used.

7.2.3 Results and discussion

83. As it can be seen from the map, content of salts in the soil in spring 2008, the major area
of experimental plots (80.7% of the total area accupied by the medium and heavy saline
soil (Table10). And pracically the wholeerritories, except for 4.4 ha of marsh and deep marsh
soils occupysaline soils, salt on the top. This profile of salinity is a characterissecondary

saline soils. As we casee experimental plot was correctlyaden and is representative for the
soils throughout the territories of Company Ltd. «Kaptagay and K» (sebjdwt ofactivity 1).
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84. To determine the seasonal changes in the cbatesalts in the soil of experimtal plot,

i.e the seasonal dynamics of salts in autumn 2008 at the experimental sienedted salt
shooting was amlucted anda map of soil salinity in the environment of GIS with the use of a
computer program MaplafProfessional was donEigurel7).

85. By comparing dinity maps of different periods (method of map analysis) it can be seen
that during the vesjation season a certaire-dalinity of soils took place. In the experimental
stationthe nonsalinesoils appeared, at 7.0 ha or 24.6% of the experimental plots areppére u
50 cm of soil layer have completely becotass saline(Table 10). At the contour okaline
(saline on top) soils a slight gmlinity of soils took place. The area of weak saline soils has
increased to 9.0 ha, and area of average saline soil, on the contratgcheased to 10.6
hectares. The contour of heavy saline soil, which occujmethe spring shootin®.9 ha or
34.9% of the plotni fall shooting has not been detected,due to the process oédgalinity the
heavy sality soil moved to the category ¢déss saline soils. Practically @l sections, the
coefficient ofseasonal accumulation of salts is less than a ueit,during aseason someed
salinity of soil took place. In general, the contour area of saline soils from the surface of saline
soil as conpared to the spring shootimeriod (24.0 hectares) has decreased to 11.5 ha and
during the autumn shooting occupyly 12.5ha.

86.  Area ofcontour with marsh soils, saline horizonwalfiich is located within 30 cm,
during the vegation season increased to 5.6 ha due to desalination (washing) of the &gper O
cm soil layer in the contour shline soilsj.e. saline horizon othe soils hasnoved to the lower
horizons. In this catour also in all cuts the coefficient @easonal accumulation of salts is less
than one. Here, the main area is occupied by average saline soils (5.6 ha), andlineasyils
occupy only 0.7 ha.

87. Thus, we can say that for one growing season, some desalinization of soil occurred,
heavy sline soils havearansferred intaverage saline soils, amderage saline soilsinto low-
salineetc. Despite this, it is sedrom the map of soil salinity that thetensity of emoval of

salts from the root layer is insufficient. This is confirmed by the fact that during the vegetation
period the soils have been desiakd only on 7.0 ha or on 24.6% of the plot. On the rest area
the soil remained saline in varioteges of salinity.

88.  From the analysis of analytical data and maps of soil salinity wesearthat for the
autumn-spring period 20089 there have been some restoration of salts. For example, the area
of desalnized soils haseduced to 0.7 ha and the aref weak saline soil and average saline
soils hasincreased respectively to 0.9 and 0.2 ha. Also the areas of saline soil have changed.
Area of saline weakly saline oils decreased to 2.6 ha, and area of saline average shkyg soils
increased to 2.2 ha.
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7.3 Conclusions

89. As a result of the study it was determined that the salt regime in periodically flooded
soils consists of a summer washing cycle (during the flooding of fields) and fall cycle of
restoration ofsalinity (afterirrigation period). Restorationf¢he original content of salts in the
unfavorable environment of reclamation, which is unfortunately observeldeoexperimental

plot, can occuless tharyear after havesting of rice.

90. This situation, first of all, is connected withe deterioration fothe collectordrainage
network, with silt, the inconsistency of thgwarameters with the project ones and rise of
groundwater levels (GWL)Hgure 3.

91. We know thadeeper ighe groundwater, the faster is desalinization of upper root layer.
Currently, when theshortages of fresh water take place, -fhitation works in rice plots and
also colmatage ofain canals and other activities to combat unproductive losses of irrigation
water are almost forgotten.

7.4 Proposals for Further Research

92. During evaluaton of the so#reclamationof irrigated lands the key indicators of
parameters of solil fertility serve as mandicators of the level aineeting the needs of crops in

the formation of theéharvest. In reaproduction conditions the level of these indicatof soil
fertility is always connected with a risk of deviation from their optimal values, i.e there is a real
risk of loss of crops. The value of this loss of craps, (risk) is primarily connected with the
guality and timeliness of accurate scientiinformation on soimelioration status of the
irrigated area. That is, the cost of scientific information, along with other costs of improving the
reclamation of soil becomes the indicator of economic efficienagafniques of sustainable
land resource managment.

93. In this regard, as aontinuation of this project, we propose to implement the best
practces of scientific research done at international level into practiseilcgtudies. At present,
unfortunately, because of insufficient funding fosearch, there is a problem of insufficient and
slow implementation of such etihods. One of such directions the introduction of land
reclamation and hydrgeological studies witltomputer mapping of soilsnethod of remote
sensing of land based on geqgme information system. The method is based on the use of
special software for collecting, storing, processing and visualization of-spacdinated eta,

i.e establishment of seieclamatiorgec information system (GIS)f irrigated aea.

94. The availal® map materials have been developed by usemdjtional methods using

only topographical basis and do not meet modern requirements. Most of them are now
significantly out of date. The data collection system often did not have a clear structure,
temporal ad sptial referencing of data provided little qualitative (eg, binding of soil sections
based on geographic identifiers, etc.), which makes very difficult their automated processing.
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The pricipal feature of GIS is that they allow not only to optimize dtewage and processing

of research results, but also significantly improve the information and scientific value of
primary data. Therefore, we propose the establishment of a pileihfgemation system in
Shieli area ofrrigation. At the same time, ti&IS will be adapted to address s@tlamation,
hydro-geological and environmental problems of irrigated area. In the frame gqfrdpst an
electronic database will be created that includes spatiatdinated main data on main
reclamation groups of sis, their main parameters of fertility, hysgeological and
environmental indices of irrigated area. Moreover, similar activities haveste®ed due tthe
ICARDA Project «Sustainable management of irrigated land resources in the Republic of
Kazakhsta.

95. In the future, this GIS will be used for conducting continuous monitoring of soil
reclamation, hydra@eological and environmental conditions of Shieli area of irrigation, and
with some additionsould be intoduced in other irrigated areas of arid @sin Kazakhstan and
Central Asia countries.

Figure 17. Research on land degradation in Kaptagay farmer holding.
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Figurel9

Figure 18. Soil salinity map on experimental site:: — in spring, B —in autumn 2008 and C- in spring
20009.
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Figure 19. Current conditions of the drainage net and scheme increasing ground water level under the
condition of inefficiently working drainage.

Table 10. Soil salinity in spring 2008, autumn 2008 and spring 2009

. Spring | Autumn | Difference, | Spring | Difference,

Soil type 2008 | 2008 (+-) 2009 (+1)
Non-saline - 7 7 6,3 -0,7
Solonchak slightly saline {80 cm) 1.1 10.1 9 11 0.9
Solonchak modately saline (680 cm) 13 2.4 -10.6 2.6 0.2
Solonchak highly saline {80 cm) 9.9 - -9.9 - -
frlliqghtly saline soils within the layer of 3D | 5 5 26 07 i 26
Moderately saline soils within the layer of-30 56 56 78 29
50 cm.
Highly saline sils within the layer of 3%0 ) 0.7 0.7 0.7 )
cm
Moderately saline soils within the layer of-50

11 - -1.1 - -
80 cm
Total: 28.4 28.4 28.4
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8 Kazakhstan: Activity 5. Study of raised-bed rice
planting, evaluation of the performance of new rice
cultivar s developed in Kazakhstan and the Russian
Federation and application of growth stimulators on
riced

8.1 Introduction

96. The territory ofthe Kyzylorda province covers a total area of 228.300 sq. km (about
8.6% of the total Kazakhstan area). Regulating of theD@yya river flow, sharp reduction in

the water area of the Aral Sea, climate change towards desertification and increase of
continentality result in soil degradation, increase in salinity of irrigation water, sedimentation o
the salts from the naked bomh of the Aral Sea. Shortage of irrigation water has resulted in
sharp declines in stream flows into the Aral Sea and irrevocable water shrinkage of the delta of
the SyrDarya River and to desertification of territories. Processes of secondary soilsalimiz

were highly developed on a greater part of the irrigated lands, resulted in soil fertility decline.

97. At the same time the agriculture and, in particular, rice growing industry is one of bases
of economy of Kyzylorda province subjected to the Aral egiohl crisis where farmers rely
heavily on this crop for their livelihood. The population of area made 632.6 thousand persons,
with nearly 40% of the population (247.8 thousands persons) living in the countryside.

98.  Existing technologies of rice growing negion are not rational through technical and
financial point of view.There are 13 prgowing technological operations with minimum 7 are
recommended to implement under traditional rice cultivation. Weed control is very poor. Soil
fertility losses are hig Costs of fuels and lubricants and spare parts of the agricultural
machinery are high.

99. Therefore there is need to introduce the water and recourse saving technologies in rice
production on the base of raised bed and minimaero tillage technologies thi short and
periodic irrigations in order to make rice growing sustainable.

100. Under adoption of these technologies;480% of irrigation water could be saved which

will substantially improve the ameliorative conditions of the irrigated lands and ecological
conditions of the region. The seed rate and fuel costs could be reduced by half thereby the
farmer costs will decrease and agricultural profitability will rise.

®<uihegy_lky DZaGBB jbkZ hl\-jbRihepblZgh\ tb hig_| [m~_| ij_~klZ\e g

hi~ vgh
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101. Rice is an important crop generally cultivated in irrigated landisdéiKyzylorda region,
Kazakhstan, where large irrigated area is affected by secondary salinization in a various extent;
over 80 % of rice crop area is occupied with rice cultivars releas&0 3@ars ago. These
varieties (Marjon and Kuban 3) are mostly adapted to localcBoihtic conditions but are
susceptible to biotic stresses. These rice varieties don't meet modern requirements, especially;
they are not resistant to fungous diseases. Therefore there is shortage of the rice cultivars in
Kyzylorda region which meet the inteional standards of grain quality, require less water,
tolerant to salinity and have high genetic yields potential under specific conditions of the
Kazakhstan PrAral.

102. For the last 5 years Kazakhstan Research Institute of Rice production introduced and
submitted several new rice cultivars to State Varietal Testing Committee.

103. In Kyzylordafarmers grow cultivars differing in maturity group, early group matures in
85-90 days (variety Aru), and cultivars Aral 202, Togusken 1 and Madina maturing-h2010

days. Since week multiplication of rice seeds for distribution to farmers and propagation, these
varieties were not disseminated in larger scale. As a result some large rice producing farms
under support of Kydorda governance which provided them the intefe® credit for
purchase of seeds have started delivering of seeds of cultivars released in Russian Féaeration.
total, 10 rice cultivars have been brought from Russian Fedetaticunltivate in Kyzyloda
province.

104. But there is lack information on rabappropriate varieties for farmers from economic

and ecological points of view i.e. resources and wsd&ing. Therefore, the present study was
taken up to screen short duration, less lodged Kazakhstan and Russian rice cultivars most
adapted for localanditions and to demonstrate their advantages among farmers at the iaptaga
farm of Shieli district of Kyzylorda province.

8.1.1 Research objectives

105. The main purpose was to enhance the competitiveness and stability of an agricultural
production in irrigated ageulture of Kyzylorda province via development and introduction of
resource conservation and wasaving technologies, such as cultivation of rice on raised beds,
minimum and zero tillage under rice cultivation.

8.2 Project tasks

1) Development and adaptati of resource conservation and wegaving technologies
of cultivation of rice, on the basis of minimum tillage and raised beds technologies

under irrigated local conditions;
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2) Ecological test of perspective rice varieties of the Kazakhstan and Rgssection
with the purpose of screening of the most adapted to the local conditions and
demonstrations of their advantages amongst other farmers.

3) Demonstration of rice cultivation and advantages of minimum, zero till and raised bed
technologies in @mpare with traditional method of cultivation of rice by organization
of Farmer Days in 2008 and 2009 in Incorporated Open Company (IOC) "Kgpiaga
Kyzylorda province.

8.3 Materials and methods

Figure 20. Overview of the Kyzlordaregion

106. Experimental trials were conducted in IOC "Kaptagai" in Shieli region of Kyzylorda
province in 2008009. The Shieli region occupies 11 % of the agricultural lands in Kyzylorda
province, including 15 % of irrigated arable lands. Total populatioi8i& thousand persons,
including 49.2 thousand ones in the rural area.

Table 11. Land use in Kyzylorda province, thousand hectares

Regionsof Land | Agricultural Including
Kyzylorda area lands

Arable ‘ Long ‘ Fallow ‘ Hay Pastures
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province land term lands makings | Total | Irrigated
planings
Total 24899.6| 12923.6 150.448 2.8 116.452| 116.5 | 12538.4 9193.0
provincial
area
Shieli region| 3426.9 1432.0 23.796 0.5 22.704 11.3 1374.7| 1148.0

8.3.1 Methodology

8.3.1.1 Minimum -zero tillage for rice crop

107. Experiment with application of the multrop Indian zero tillage/raised bed planting
machine was established in 262809.

108. The predecessor crop was rice. Fertilizers in the form of Sulfate Ammonium and
Ammonium phosphateere applied at the rate of 3@ ha' and 100 kcha?, respectively, just
before sowing. Rice sowing and flooding were implemented in optimum time, ¥ May
2009. Weeding was done with herbicide named “Gulliver’ at the rate of B&lig full
germination stage.

109. Experiment withzero till technology in 2008 was conducted with two treatments and
three replications on the check (basin) with the total area of 2 heckalgsiots with area of
200 nt were established with the following treatments:

x Conventional seed broadcasting witicdl seeder (Model: SZR.6) after implementation of
the soil tillageunder standard rice cultivation technology

x No tillage, with special seeder by using disk furrow openers.

110. Experiment on study of zero till (direct planting) and the minimum tillage téocypof
cultivation of rice was established in 2009, together with the control (conventional technology)
with three treatments and three replications. Subplots with the monitoring area of 200 m2 were
established by a systematic method with the followiagttments:

1. Traditional planting method (control)plowing with mouldboard+ land leveling+ disking

+ harrowing in 2 traces + rolling with ringed rollers + planting at the seed rate &f2%-
the control;

2. Reduced tillage disking + harrowing + roihg with ringed rollers + plamg at the seed rate
of 250 kghat;

3. Zero till technology direct planting by a special seeder with disk openers (manufactured in
India) on stubble rice at the seed rate of 50 k§ ha
8.3.1.2 Raised bed planting

111. Field experimentwere established on the predecessameliorative field (2008) or
after rice (2009). Just before planting the following farming practices were applied: plowing to
the depth of 224 cm, land leveling (soil grinding), application of fertilizers (sulfate of
ammonium- 300 kg ha, ammonium phospahte100 kg h&), two-multiple harrowing, rolling
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by grinded rolls followed by planting and flooding. During full germination crops were treated
by herbcide Gulliver in a doze of 25gerha.

112. Experimental trialsn 2008 were conducted on the chdxdsin with area of 2.5 ha by
using of specialized muitrop seeder for rice planting on the raised beds, manufactured in
India.

113. The following treatments were established:

1. Traditional (standard). Broadcasting plantingthod at the rate of 250 kg-hacontrol

2. Raised bed planting wide of beds is 90 cm, height of beds isZlBcm, intesrow space is
20 cm, and the seed rate is 90 kg.ha

3. The same as in treatment 2 but the seed rate is 110'kg ha
4. The same as in treaent 2 but the seed rate is 130 kg ha
5. The same as in treatment 2 but the seed rate is 150'kg ha

114. Areas of subplots under treatment 1, 2, 3, 4, 5 were 823185 n3, 1980 s, 2640 n
and1650 rf respectively. Monitoring area was 206.m

115. In 2009 3 seding rates along with control were studied over two varieties of rice:
Marjon (Kazakhstan) and Yantar (Russia). It was assumed to test 2 seedirg3atesid 4.5

million seeds ha, which corresponds to, approximately, 100 and 150 k§ hespectively
However the available two complete sets of the disks of the given seeder have allowed sowing
only at the seed rates of 40 and 60 kg that corresponds approximately to 1.2 and 1.8 million
seeds ha The norm of seeding in control was 7.5 million sekd’ under seed broadcasting
method.

116. Experiment was conducted with three treatments and three replications with the total
area of 4.8 hectareSubplots area was 0.25 ha with the following treatments:

1. Traditional (standard). Broadcasting planting methatti the seeder (Model:SZR.6) at the
rate of 7.5million seedsha’—control

2. Raised bed planting wide of beds is 70 cm. heights of beds is1B6cm. intefrow space is
20 cm. and the planting rate is Ti@llion seedsha’.

3. The same as in treatment @tlthe seeding rate is 1illion seedsha’.

8.3.1.3 Irrigation regime —short flooding:
Before occurrence of shoots = depth of water at the top of beds no moreSieam; 3
Then the depth of water raisas the plants height increases up tdl2@&m;
During bushing stage = depth of water decreases up to minimurd ch3
During floweringstage = the water depth raises up te205m;
From the moment of dairyax ripeness stage= the water depth gradually decreases;

In the stage of wax ripeness = the water delivery stops.
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8.3.1.4 Ecological test of varieties of rice of the Kazakhstan and Russiaelection
117. The predecessor is 2 years standing Lucerne. The farming practices are traditional for
the given zone of cultivation of rice.

118. Just before rice planting the following farming practices were applied: plowing to the
depth of 2224 cm, land levelingsoil grinding), application of fertilizers (sulfate of ammonium

- 300 kg ha, ammonium phosphate100 kg ha), two-multiple harrowing “ZIGZAG”, rolling

by grinded rolls followed by planting and flooding (1@ May).

119. Eight rice cultivars, includingpur Kazakhstan (Marjon, Aral 202, Aru and Togusken 1)
andfour Russian (Novator, Lider, Rapan and Yantar) were tested with three replication at the
competitive nursery.

120. The subplot area is 5026 m x10 m) with three replications.

121. Subplots were placed one tire; protective paths between subplots were 0.4 m. Norm of
seeding was assigned at the rate of 7.5 million graifsirhaiew of laboratory germinating
capacity and cleanliness of seeds.

122. During full germination crops were treated by herbicide Gullimea doze of 25 g ha

8.3.1.5 Phenological observations

1. Monitoring over the crop growth and development was conducted from the time of the
starting (10%) and full completion (75%) of the different stages during crop season.

2. Observations over plant dgity, germination and infestation were conducted after
germination and before harvesting over all treatments and replication at different monitoring
subplots (0.25 A).

3. The soil samples were taken at different soil depths-2® @nd 2840 cm in oreér to
determine the soil fertility and soil salinity before planting and after harvesting of rice.

4. To assess the crop yields and biometric analys&0Xflants were monitored.

5. Yield data were analyzed using the statistical methods.

8.3.2 Results and dscussion

8.3.2.1 Minimum -zero tillage for rice cultivation

123. During the crop season phenological observations included monitoring of the plant
density after emergence and before rice harvesting and weeds such as Bhragdites
communi¥, BolboschoenuandEchinachloa(Table12).
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Table 12 Plant density of rice and of weeds aaffected by various seed rate€008

Quantity of plants of rice and weeds. No mM Seed
erminating,
Treatments Ri Weeds g % 9
ice :
PhrangS Bolboschoenus| Echinochloa| Total
communis

Ploughing by mould board
plough to the depth of 224
cm + disking + harrowing +
rolling + Broadcasting
planting method with the
seeder (Model:SZr8.6) at
the seed rate 250 kg'
(control)

212 - - 4 4 22.0

Row seeding of rice in
undisturbed soil by a special
sgeder with application of 164 19 2 8 29 44.0
disk furrow openers at the
seed rate of 150 kg fa
(RS)

LSD atp=0.05 7.95

The note: calculation of plants was done before applicati@utiver herbicide

124. The plant density on the raised bed plot (164 plamtswas less than that under control
(212 plants %) by 1.32 times, while the seeding rate on raised beds was less by 1.7 times.
Therefore, germination of plant seeds under new plantingadgé#%) was by 16.0% higher
then under control (28.0%).

125. The quantity of weeds before herbicide application in RS treatment was 29 piéces m
while that under control was 4 pieces2mAmong weeds,Phragmites communisnd
Echinochloawere predominant antb less extenBolboschoenusSimilar results have been
received in 2009.

126. Weed population was little affected by seed rate. Results revealed that Zero till
enhanced the seed germinatidaljle 13). So, seeding rates under zetbléiss than that under
control and minimum tillage by 5 times but plant density at zero till was less then under control
and minimum tillage by 2.3 and 3.3 times, respectively. Positive influence of zero and minimal
tillage on seed germination in companswith traditional one can be explained by formation of
large clods, which impact water flow rate under traditional tillage, while minimum andittero
create finegrained textured soil and large lumps are practically absent.

Table 13. Plant density of rice and of weeds as affected by various tillage technologies. 2009

Seed
Treatments Weeds germinating.

H 0,
Rice Phragmites %
communis

Bolboschoenus | Echinochloa| Total

50
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ggﬂ;’lig“ggﬁ'trol 114.7 14.7 13 . 16.0 15.3
Minimum tillage 164.0 14.7 - - 14.7 21.9
Zero tillage 61.3 30.7 - - 30.7 40.9
LSD atp=00s 8.15

127. Distinctions betweercontrol and minimum tillage on weed Rhragmites communjis
density were not statistitta significant at 5% level while Zero till enhanced almost by two
times weed population so weeds could be significantly reduced if trenpragence herbicides
molecules such as “Pendimethylene”, followed by jmmsergence molecule “Gulliver”
becomes avéible. It will also obviate the need for continuous submergence resulting in further
saving of the fresh irrigation water supplies.

128. Crop attributes data presented in Trable 14 revealed that plant density under zéitb
(156 gants m?) did not much differ from that under control (200 plant$) rand ZereTill
produced almost the same yield (4.76 t)nas control treatment (4.93&?) (Table14).

Table 14. Table 4 Plant dersity and grain yield before harvesting as affected by planting technologies.

2008
Density of plants before Yields

harvesting

Treatments :
Plants nr? Survival rate of t hat %
plants, %

Conventional plantingControl (250 kg hd) 200 94.3 493 100.0
Zero tillage 156 95.1 4.76 96.6
LSD at p:()_05 039

8.3.2.2 Raised bed planting system

129. In 2008 maximum planting density was observed under raised bed plantinglegghno
at the seed rate of 110 kg (126 plants rnf) and 130kg ha® (130.2 plants m), while that
under seed rate of 9@ ha! was 70.7 plants rh Distinctions between variants on density of
standing of plants are statistically significant at the level of 5 % and 18 €0.9550, kan

= 2.69 and 4.02 respectivelylgble15).

Table 15. Plant density of rice and weeds as affected by different seed rates on the raised beds. 2008

Quantity of plants of rice and weedspieces n? Seed
ermination
Treatments Ri Weeds g %
ice i :
Phragm|.tes Bolboschoenus| Echinochloa Total
communis
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Broadcasting planting
method at the seed rate
250kg ha! (control) (7.6
min. seeds)

178.2 8.0 - 13.3 21.3 23.4

Raised bed planting at
the seed rate of %@ ha' | 70.7 - - 13.3 13.3 26.1
(2.7 min. seeds)

Raised bedlpnting at
the seed rate of 11y
ha1l (3.3 min. seeds)

126.2 - - 111 111 38.2

Raised bed pldimg at
the seed rate of 130 kg
ha' (3.9 min. seeds)

130.2 28.9 1.8 20.9 51.6 33.4

Raised bed planting at
the seed rate of 15@ 79.1 4.9 -
ha' (4.5 min. seeds)

104.9 109.8 354

37.86

LSD atp=0.05

130. The plant density under control was 178.2 plants Maximum seed germination was
observed under treatments with seed rate of 110 Kg(8&2%) and 150 kg Ha(33.4%)
against controt 23.4%. Relativly low germination was observed on treatments with planting
density of 90 kg ha(26.1%).

131. Minimum quantity of weeds were observed under planting rates dig9a’ (13.3
pieces rf) and 110kg ha' (11.1 pieces m). Maximum number was observed on treainat
the seed rate of 19@ hat (109.8 pieces ).

132. At the same time plant density varied proportionally to the increase of planting seed
rates both after germination and before harvBsstinctions between plant density under
control and raised beat 150kg ha' were not statistically significant at the level of 5 Valfle

16). Although the seed germination under all raised bed treatments was b41500 higher

than that under control but only raised beds with seed f&6 kg ha' demonstrated higher
survival rate (43.2%) than control (41.9%) and other seed rates treatments reduced survival
rates by 4.28.6%.Raised bed technology did not significantly affected on rice yields and yields
were at the range of 4.9027 tha'. Only raised bed treatment with the seeding rate d{g90

hat slightly reduced crop yield by 0.37 tha

Table 16. Plant density and yields of rice as affected by different seed rates on the raised beds. 2008.

Quantity of plants of rice, . The length
ieces nt Survival Yields

Treatments P rate of of crop s

After Before plants, % season, t ha

emergence harvesting days

Broadcasting planting method at|
the seed rate 250 kga! (control) 178.2 74.7 41.9 109 5.27
(7.6 min. seeds)
Raised bed planting at the seed 70.7 30.7 43.2 114 4.90
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rate of 90 kg h& (2.7 min. Seeds)

Raised bed planting at the seed
rate of 110 kg h&(3.3 min.
seeds)

126.2 42.0

33.3

112

5.20

Raised bed planting at the seed
rate of 130 kg h&(3.9 min.
seeds)

130.2 46.7

35.9

110

5.25

Raised bed planting at the seed
rate of 150 kg h&(4.5 min.
seeds)

159.1 60.0

37.7

109

5.16

LSD atp=0.05

37.86 11.61

0.46

133. Weak crop stands in 2009 on raised beds could be associated with long protracted and
cold sping and rainy season at the late May and early June, vaisHed to postponing of
germination of the seeds at the depth of 3.4 cm and high mortality rates of young seedlings.
Despite of this, there is clear the effect of the seed rate on plant populdt®plant density

under the seed rate of Indllion seedsha® was minimum (8.7 and 13.3 piecesnor by 3.0

and 1.9 times lower than that under the seed rate ohilli8n seeds ha (26.0 and 25.3 pieces
m2). At the same time Marjon variety proceet 170.0 pieces ¥while Yantar only 105.3
pieces rif. There is not effect of the seed rate under raised beds planting on the rate of weed

infestation Tablel7).

Table 17. Plant density and yields of ri@ as affected by different seed rates on the raised beds, 2009

~

\J

Treatments 4XDQWLW)\ RI SODQWV RI ULFH DQ
di Weeds
Variety and planting Seeding .
hnol rates, Rice Phragmites )
technology million hat : Bolboschoenus | Echinochloa | Total
communis
Marjon- Raised beds 1.2 8.7 0.0 14.0 0.7 14.7
Marjon - Raised beds 1.8 26.0 0.0 6.0 4.7 10.7
Marjon - broadcasting 75 170.0 0.0 1.0 2.0 2.1
control '
Ayntar- Raised beds 1.2 13.3 0.0 11.3 18.7 30.0
Ayntar - Raised beds 1.8 25.3 1.3 2.0 2.7 6.0
Ayntar - broadcasting 75 105.3 8.0 6.7 6.7 13.4
control '

ZHHGV

134. However, lower plant density on raised beds as show experiences of 2008 further can be
compensated by increase in the quantity of productive stalks, plant survival rate, and decrease in
lodging of plants. Térefore final conclusions on efficiency of rice planting on raised beds will

be drawn after conducting of biometric analysis and yield data collection during ripening stage

in fall 2009.
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8.3.2.3 Ecological testing of Kazakhstan and Russian rice cultivars

135. Crop daa collection revealed that seed germination of the tested rice varieties were very
poor and ranged from 0.4 to 13.7% in 20B@latively higher seed germination was observed
under Kazakhstan varieties such as Marjon (13.7%) and Aral 2002 (11.9%) andnRussia
cultivars such as Yantar and Lider (8.8%). Low field germinating capacity seeds are crop
varietal characteristics which shows the stability of the cultivar to the deep depth of water
maintained at the check (basin) in order to struggle against weedg glamt emergence.

136. In 2009 similar results have been received, Marjon, Aral 202 and Lider have been found
as the best varieties, but due to crops have been placed on higher place of the check, seeds
germinating capacity was noticeably high€al§le18).

Table 18. Plant density of rice cultivars during full germination stage.

Plant density of rice. 2008 Plant density of rice. 2009
Entry Origin Plantsn? % seed % seed
germinations Plantsnr? germination
Marjon- St. Kazakhstan 103 13.7 158 21.1
Aral 202 Kazakhstan 89 11.9 136 18.1
Ary Kazakhstan 30 4.0 108 14.4
Togusken 1 Kazakhstan 3 0.4 86 11.4
Novator Russia 10 1.3 117 15.6
Lider Russia 65 8.7 164 21.9
Rapan Russia 40 5.3 71 9.5
Yantar Russia 66 8.8 115 15.3

137. In 2008, the maximum rice yields (5512 t ha') were recorded under moderate mature
Russian varieties named Lider and Yantar, followed by moderate mature Kazakh varieties Aral
2002 (4.9 t hd), Marjon (4.85 t hd), early mature Kazaktariety Aru (3.65 t hd), moderate
mature Russian variety Rapan and early mature Novator (3.4% (Trable19).

Table 19. Rice cultivars yields in ecological test of 2008

Cultivar Origin Yield, t ha!
Aru- Early ripening Kazakhstan 3.65
Novator Early ripening Russia 3.45
Marjon (standard}Moderate ripening Kazakhstan 4.85
Aral 202- Moderate ripening Kazakhstan 4.9
Lider- Moderate ripening Russia 5.2
Yantar- Moderate ripening Russia 5.1
Rapan Moderate ripening Russia 3.45
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‘ LSD atp-00s 0.15 ‘

8.4 Conclusions

138. Direct dry seeding of rice with zero till enhanced rice seed germination (40.9 %)-by 1.9
2.7 times in comparison with minimal and traditional technology. Seed germination under
minimum tilage (21.9 %) was higher by 1.4 times in comparison with conventional tillage
(15.3 %).

139. The death rate (losses of plants) at zero till was 4.9 %, while that under control was
5.6 % under number of survived plants of 156 and @afts n?, respectively. Dgpite of the

lower norm of seeding (100 kg fHazero Till treatment had a 44@lants nfhigher plant
density and similar to control crop yields.

140. Maximum plant density was observed under raised bed planting at the seed rate of 150
kg ha! after germinatin and before harvesting 159.1 and Glahts nfaccordingly while that

under control (250 kg N was 178.274.7 plants m?. Seed germination was higher under
raised bed planting over control by 2.5 % and maximum survival rate (43.2%) was found

at the rate of 90 kdna' as compare with control (41.9%). Other seeding rates had-& 694

lower survival rates in comparison with control.

141. There were not significant differences amongst rice yields obtained under different
tillage technologies (Zero TilRaised beds, minimum tillage) and control. Crop yields were in
the range of 4.98.27 t ha'. Seed savings ranged from 100 to 160 k¢ &ad irrigation rates
were reduced by-8 thousands Aper ha.

142. Only 2 Russian varieties (Lider and Yantar) produceel lilgher yields than new
released Kazakhstan varietiral 202.
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9 Kazakhstan: Activity 6. Calibration and use ofoptical
sensoron evaluation d vegetation cover (Greenseekey
to control the dynamics of growth and development of
crops in time and space, amparing the methods of
cultivation of agricultural crops, selected in research of
IUUZR and effective management of nitogen

9.1 Introduction

143. Alongside withsoil and climatic conditions the fertilizer application system is a major
factor of shaping the sizand quality of crops. There are different methods for calculating the
doses of applied fertilizerson the charts of availability ahajor components of soil nition

in soils, the forecastetlarvest, the planned increase in yield, etc. These methgdgere
analysis of soils, plants for compoen of nutrient substances. In addition to these methods
now the remote methods (space, land surface) are used to determine the needs of plants in
fertilizers. One of them is the use optical sensor "Gresaeke", kindly donated to
Kazakhstan byInternational Center for Agrultural Research in the Dry ArealCARDA».

9.1.1 Research aims

144. Calibration and use adptical sensor «Greessker» to assess the dynamics of growth
and development of winter wheat aeffiective management of availability of nitrogen in soils
and plants.

9.2 Materials and methods.
9.2.1 The research site

145. The researchite is located in foothill zone of Zaili Alatau in Karasai district of Almaty
region.

9.2.2 Methodology

146. In autumn 2008, due to lack of own expnental base we wersmable to condudhe
experiments with winter wheat with applicationdifferent doses of nitrogen. Therefore, for the
development of the techlumy of using «Green Seeker» and monitoring overdimamicsof

value NDVI, study of NI¥I dependence odifferent doses of nitrogen applied in the form of
spring feeding on the fields of experint@ farm of Kazakh RI of crop production and land
cultivation an experiment on winter wheat crops with the following experiment scheme was
conducte:
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147. Control, NO; N30; N60; N120. Repeated experimetit®s. The size of the plot$ n?.
Date of feeding is 2 April. Prior to contrdate ofsubmittingfinal report 6 measements of
NDVI were made. The measurements were carried out every 15 daysurbfeasts of NDVI
value were conducted in accordance with the methodologipigce to sensor.

9.3 Results and discussion

148. As it can be seen from the obtained dataFigure 21 the NDVI value is steadily
increasing in doses of nitrog&0 and 90 kdha® of D.V, but in other doses, the value of NDVI
is subject to certain fluctuations. The maximum value in all doses is observed iivatibee
period held on 26 May, and by théhSperiod of observing a gradual decliregins, most likely
associated with the beginning of ripening phase of wheat.

0,850 1 +/\|_

0,750 X
X

0,650

0,550

NDVI

0,450

0,350

0,250 +

0,150 T T T T
11.04.09 26.04.09 11.05.09 26.05.09 04.06.09

Kjhdb gZ[ex”_gby

| —0—NO —A—N30 —0—N60 —X—N90 ——N120 |

Figure 21. Dynamics of the NDVI values under different nitrogen rates.

149. For more details, please see also section
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10 Kazakhstan: Activity 7. Evaluation of the performance
of different trees, shrubs,grasses and fodder crops in
submontane plains, sand massifand sands in Abyla/*

10.1Introduction

150. One of the problems of livestock management in Kazakhstan is fodder production which
constitutes 370% of the cost for the livestock products. Therefore it is important to use the
cheapest fodder crops in order to produce more ecologically clean and cheap livestock products.
One of the sources for cheap fodder crops is natural pasturelands.

151. Pasturelandef Kazakhstan occupy 187illion ha or 67% of the total country area, with
124 million ha spread across the arid zone.

152. Use of the pasturelands is especially important for the arid zones with the extreme and
unstable ecological factors that lead to thetyratands low productivity as well as its drastic
seasonal and annual fluctuations. Soils of pasturelands has low degree of drainage and naturally
low level of fertility that does not provide necessary buffer for the anthropological and
technological strees.

153. It is generally known that economic value of pasturelands significantly depends on the
diversity of the plant communities that supply animals with feed as well as contribute to the soil
formation processes and act as biological mean for preventstgrepdand degradation and
desertification.

154. Therefore, current development of the livestock production within the desert zones
along with other objectives pursues ecological goals such as conservation of the plant diversity,
prevention of the soil and plarcover degradation. The effectiveness of the pastureland
management depends on the correct assessment of the dynamic processes of yield formation
under the condition of annually fluctuating agionatic factors of the desert area. It is very
important todetermine the most productive and draught resistant fodder crop combinations,
types of planted pastures as well as alternative and perspective potentials of the tésksa

that were developed within the framework of the SLMR Project (Pastureland mreeretgend

fodder production component) of ICARDA.

“*AzZdexqgbl_evguc hlg_| ih mgzZkldm :[ueZc [m~_1| ij_"klZ\e _gl&Z* evgh dhh
Ajhf K_cdzZjbfh\uf :
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10.1.1Purpose

155. The purpose of this project is the development of the pastureland management and
fodder production systems within the farmer holding situated in desert area of the Jambul
province, Republic of Kazakktan.

156. Implementation of the following tasks were planned:

x Selection and description of the farmer holdings;

x Selection of the sites and study of the land resource conditions;

x Description of the soil and plant cover;

x Planting of the vegetation enhancingmsand other fodder crops;

x Observations of the fodder crops growth, development and survival rate;

x Development of the recommendations for pastureland management and fodder

production.

10.2Materials and methods

10.2.1Research site

157. Field Researchwere conducted withithe Abylay farmer holding (during 2008009
years) and Kuralagarmerholding (in 2009) of the Sarysu district, Jambyl province, Kazakstan
(Figure22).

158. Experimental sites were selected by mutual decision of the representdtithe o
Regional Office of ICARDA in Tashkent, Uzbekistan, Kazakhstan Research Institute of Soil
Sciences and Agrochemistry named after Wspanov (Almaty city, Kazakhstan) and Scuth
Western Research Institute of livestock production and plant industiyelisas by the
Administration of the Saryru district (Janatas city, Kazakhstan).

159. First experimental site (in Abylay farmer holding) is situated within the piedmont area
of the Karataumountaingn the place called Jefyrka 7 km away from the Janatas diEjgure
23).

160. Second experimental site (also in Abylay farmer holding) is situated within the sandy
areas othe Moinkum desert near the Bilaly artesian well which is 70 km from Janatas city.

161. Third experimental site (in Kuralasrfaer holding) is situated within the rainfed zone of
the Karatau mountain in the place called ash 17 km away from the city Janat&gure24).

162. Climate of the region is continental. In accordance with the Baykadam meteaablogic
station which is covering first two sites average annual air temperature i K9.88 KLOH LQ
accordance with the Lugovaya meteorological station that covers rainfed areakairatau
mountain the average annual temperature 66> @

59



Kazakhstan research report

163. The research area is distinguished with its dry climate. In accordance with the data
collected dumg many years the average annual precipitation is 198 and 315 mm recorded by
two meteorological stations, respectively, with 95 and 138 mm falling during cold seasons of
the year (IXI1l) and 103 and 177 mm during worm seasons of the yeaKjIV

164. Meteorobgical conditions during August 20eptember 2008 were draughty with the
first precipitation falling by the end of November 2007. Stable snow layer covered the soil from
the second half of December till the beginning of March. Spring was draughty with sh
precipitations during AprdMay. Summer was hot with subsequent precipitation starting at the
beginning of October, 2008. Rainy period was observed during Autumn,-28pfng, 2009.
Draught in the year 2009 started from the second half the May.

165. Analyzing the meteorological data the year 2008 was draughty while the first half of the
year 2009 was humid.

166. Soil cover of the experimental site in J&tyrka is represented by northern light gray
soils. Humus content within the arable layer is €087%, hgrolyzed nitrogen 39.2-50.1 mg
kg, mobile phosphorus8-36 mg kg*and mobile potassium500-600 mg kg*. Gross content
of phosphorus is 0.06.09% and of potassium is 2212%. In terms of mechanical content soils
are predominantly light loamy so#sd in rare case represented by sapdyn soils.

Figure 22. Scheme of the SLMR experimental sites in Kazakhstan
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Figure 23. Territory of the Abylay farmer holding
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Figure 24. Territory of the Kuralas farmer holding
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167. Soils of the second experimental site are represented bij{elfsands with the humus
content within the layer of-Q0 cm making up 0.31% which is decreasing at the layer-6010
cm making up 0.23%. The conterftroobile nitrogen is average (3642.0mg kg?), while the
content of phosphorus is low (@B mg kg') and of peassium is satisfactory (190 nkg?).
Gross content of phosphorus fluctuates in the range ofQ00B26 and that of potassium is
2.192.31%.In terms of mechanical content sand is cohesive.

168. Soil cover of the third experimental site is more fertile which is represented by ordinary
gray soils with the humus content p to 2%.

169. Vegetation covering 280% of soil on the first experimental site in\3&lyrka is
represented by associations Aftemisia and ephemerous plants with predominance of
Artemisia The productivity of the pastwsavere fluctuating from 0.8 (2008) to 1.3 ctnha
(2009).

170. Vegetation of the second experimental site in Bilaly isespnted by grasses and shrubs
with the associations oArtemisiaand ephemerous plants. Hilly sandy areas are covered by
Calligonum (Juzgun),Eurotia (Teresken)Kochia (Izen), Agropyron (Zhitnyak), Stipa— mat
grass (Kovyl),Poa— snow grass (Myatlik) andthers. Surfaces that are more or less flat are
comparatively well fixed by grasses and shrubs.

171. Vegetation of the third site “Ushta” is represented by gramineous grass associations
includingOnobrychis ChorasanicéEspartset Khorasanskiy) that was steded.

172. Areas in Jet-Kyrka and Bilaly are used gmstures while areas in Uglta are used for
growing cereals and oil producing crops as well as a hayfields.

173. Therefore, experimental areas are characterized by spacious changes in ecological, soil
and cimatic factors which is reflected in the growing vegetation.

10.2.2Vlethodology

174. In order to fulfill research objectiveResearchwere conducted in two following
directions.

1. Selection of the phytameliorative plants to improve the productivity of the natural
pastrelands.

175. In this direction following plants were studie®ameriaria (Vaida), Onobrichis
(Espartset), Agropyron (Zhitnyak), Kochia (lzen), Comphorosma Eurotia (Teresken),
Halothamnus(Chogon), Calligonum (Juzgun) andHaloxylon (Saksaul).Study includedthe
research on laboratory and field seed germination, dynamics of the plant density and plant
survival rate including young germinated plants, phonological observations and plant growth
dynamics.

2. Testing of triticale under the rainfed conditions.
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176. In this direction seed laboratory and field germination, growth rates and grain yields
were studied as well as phonological research were conducted.

177. Laboratory germination was determined under the condition of indoor temperature
during 15 days via methods ofrgenating seeds in Petri dishes i 3eplications with 500
seeds in each of the replications.

178. Field germination was determined by comparing the number of germinated seeds with
the number of viable seedBynamics of the plant density was determinedirdy spring,
summer and autumr?henological observations were conducted in accordance with the I.N.
Beydenman’s methodology [2]. Dynamics of the plant growth was determined via measuring
the height of 10 plant$rain yield of triticale was determined bytting triticale plants within

the area of 1 m2 in four replications. Complete characterization of the triticale and wheat was
given during the stage of waxy ripeness of the grain.

179. All experiments were conducted in accordance with the existent methaso[8g 4].
Plantations of the phytameliorative plants within the piedmont areas were conducted on 5 m
wide strips with the inter strip distance of 10 m while on sandy areas plants were seeded on the
1.4 m wide strips with the inter strip distance ofi0

180. Triticale and wheat seeds were planted on rainfed arable area with the 1.5 ha under
triticale. For soil preparation and seed planting MBZtractor, PN3-45 ploughs and SZZ2,8
planter were used.

181. The received quantitative data was analyzed usingtstatimethods [5].

Collection of the arid plants
3 strip
ond strip Plantation of th@nobrychis ferganic§Esparet Fergansky)
Mixed plantationsSameriaria(Vaida), Agropyron(Zhitnyak), Kochia (Izen),
1st strip Eurotia (Teresken)HalothamnugChogon),Calligonum(Juzgun).

Figure 25. Scheme of planting phyteameliorative plants on the territory of the Abylay farmer holding,
Sarysu district, Jambyl region, Kazakhstan:Site one: JetyKyrka (Yagodka)

Collection of the arid plants:

1. Vaida Buassie Sameriaria boissieriana
2. Espartset Ferganskynobrychis ferganica
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3.

Espartset KhorasanskyOnobrychis chorasanica

4. Zhitnyak Uzkokolosy- Agropyron fragile

5.

Zhitnyak Grebnevidny from the ResefarcCenterLivestock production and camel breeding

Agropyron cristatum
6. Astragal Listovidny- Astragalus alopecias

7.
8.
9.
10
11
12

16.
17.

24.
25.
26.
27.
28.

Comphorosma Lessinga&Camphorosma lessingii

Lebeda from Sirya Atriplex nummubria

Lebeda from Sirya Atriplex policarpa

. Sdyanka from Siberia- Salsola vermiculata

. Izen Seriy (Kamenistiy} Kochia prostrate var.canessens

. lzen SeriyD118— Kochia prostrate var.villossima
,]HQ 642U Kdchia prostrate var.villossima
,]HQ 6 #28HKodhia prostrate var.villossima
,]HQ 643 YKdcHma prostrate var.villossima

Izen Seriy- Kochia prostrate var.villossima

IzeQ 6 H Ul2Y1-[KXochia prostrate var. villossima
,]HQ 64822k Kddhia prostrate var. villossima
,]HQ 6 BW-Kodhia prostrate var. villossima
,]HQ 6H31EL Kddhia prostrate var. villossima
,]HQ 6H3bkL KdBhia prostratevar. villossima
,]HQ 64831L Kddhia prostrate var. villossima
,]HQ 64820k Kddhia prostrate var. villossima

Teresken Seriy Krascheninnikovia ceratoides

Teresken Eversmen&rascheninnikovia eversmanniana

Cherkez Rikhtera Salsola richteri

Chogon- Halothamnus subapliyllus

Zhuzgun Kyzylkumsky Calligonum kzykumi

29. Saksaul from Sirya Haloxylon aphyllum
Solyanka Rikhtera Zhuzgun Mekoplodny Juzgun Sherstistiy
th otpi Calligonum
47 strip Salsola richter Calliaonum
Chogon Zhitnyak Uzkokolosy Izen Seriy
rd atp Agropyronfragile
3 strip Aelleniz suibanhvlli Kochiz nrostratz
(e}
o
S
Mixed plantations oSameriaria(Vaida), OnobrichischorasanicaEspartset Khorosansky),
Agropyron(Zhitnyak), Kochia(lzen), Eurotia (Teresken)HalothamnugChogon),
g Calligonun (Juzgun)
2"% strip
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Mixed plantations oVaida, Onobrichischorasanica Espartset Khorosanskygropyron
(zhitnyak), Kochia (Izen), Eurotia (Teresken)HalothamnugChogon) Calligonum(Juzyun)

15t strip
10" strip
o
o
o
rd_qth H o
397 striy Mixed plantations
Zhuzgun GustoshetinistyCallugonum
2" strip
Saksaul Chyorny Haloxylon aphyllum
15t strip

Figure 26. Scheme of planting phyteameliorative plants on the territory of the Abylay farmer holding,
Sarysu district, Jambyl region, Kazakhstan:Site two: Bilala artesian well

Barley

Wheat

Triticale
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Figure 27. Scheme of planting phyteameliorative plants on the territory of the Abylay farmer holding,
Sarysu district, Jambyl region, Kazakhstan:Site three: UshAta

10.3Results anddiscussions

182. Agricultural production complex of the Sarysu distaétthe Jambyl region is oriented
towards livestock production especially Karakul sheep and camel breeding which is supported
by the vast areas of pasturelands (1.61 MI ha). Hayfields occupy only 5600 ha, arable rainfed
lands- 4400 ha and irrigated lands4512 ha. Arable rainfed lands are used for growing winter
wheat, while irrigated lands are occupied by alfalfa (2100 ha), maize (700 ha), fruit trees,
vegetables and cucurbit crops.

183. Despite of the fact that the region is abundant with natural pastusefaaidrepresent
the source of fodder greater portion of these pasturelands is situated within the desert area.
Hayfields are also distributed unevenly across the region.

184. The viable fodder supply for livestock is not determined solely by the area of the
pasturelands and hayfields as productivity of the natural pasturelands is fluctuating during the
years and seasons.

185. Pasturelands should be used rationally as the density of the plant canopy and degree of
the grazing is different during the seasons of ther.y&herefore seasonal grazing has to be
determined in accordance with the highest productivity and fodder value of the pastureland
vegetation. Also it is important to use adequate pastureland rotation systems as well as
enclosurepasturing systems. Ratiah pastureland management in Betpakdala pasturelands
during previous years when summer grazing was practiced resulted in the increase of the sheep
population of the region up to 250 thousand hedalsautumn sheep were driven to the
Moinkum deserts for wiering and during spring time sheep were kept in piedmont area.

186. After privatization of the sovkhozes the use of remote pasturelands became impossible
due to financial and technical problems. This in turn leads to the overgrazing of the pasturelands
near he settlements, water points leading to degradation of the pasturelands and loss of the
valuable fodder plants. In accordance with the information of A.Tirekhanov, l.Alimaev and
S.Orazbayev [6] 1.27 MI ha are overgrazed in Jambul province.

187. Besides ecologa problems there are social problems that should be resolved in order

to maintain livelihoods in rural area where wellbeing of the families and rural communities
depend on livestock. This necessitates the creation of the planted pasturelands and regulated
pastureland grazing.

188. Issues of regulated pastureland grazing were studied by scientists of Kazakhstan
Research Institute of livestock management and fodder production in Moinkum desert [7].
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189. However, there are still unresolved problems related to theirpéstd improvement.
Though at the beginning of 1990s specialists of the association “Kazpastbisha” conducted
works on creation of the planted pasturelands on the area of 2000 ha within the Togusken
complex unfortunately with the privatization of the soekés this work was not continued
leading to the complete destruction of the created planted pasturelands.

190. Many farmers in the area experience the lack of the concentrated fodder. In accordance
with the recommendations of the scientists from the South ave®esearch Institute of
livestock management and plant productBfhkg of concentrated fodder is required for one
ewe and 20 kg for young female sheep [8].

191. The region has scarcity in the areas under cereal crops that are the sources of
concentrated fader. Winter crops grown on the rainfed areas provide the cheapest grain.
However, this winter crops do not use the full potential of the climatic and soil resources of the
rainfed areas. Up to present time alternative crops that can produce highereddsimgder the

same soil and climatic conditions were not tested. Therefore, within clreseiarctphyto
ameliorative crops were selected for the creation of the planted pasturelands within the desert
area as well as triticale was tested for the purpafseeceiving grain under the rainfed
conditions.

10.3.12.3.1 Growth and development of the phyt@meliorative plants

192. For substantial improvement of the pasturelands it is important to have a right collection
of the perennial crops to be used for creation ofpl@ted pasturelands as mistakes in this
regards will affect the productivity of the pastures during the whole period of using them
ranging from 8 to 15 anchore years [9].

193. Selection of the phytameliorative plans was conducted in 1993 on the experahent
sites of the Abylay farmer holding that has an area of 3880 ha with the 5.4 ha of irrigated lands
and 3800 ha of pasturelands.

194. Testing of the arid crops was conducted on two experimental sitesKylégy
(Yagodka) within the piedmont area of Karatauumiain and Bilala well in Moinkum deserts
(Figure28).
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Figure 28. Investigating land area of the Abylay farmer holding for conducting experiments.

195. As a result of the expedition to Moinkum desert seddthe following plants were
collected Juzgun Galligonum eriopodui) Teresken Krascheninnikovia ceratoidgs lzen
(.RFKLD S UIR)\butiddver Xillossima Zhitnyak Agropyron fragi).

196. Seeds of Espaet (Onobrychis chorasaniga and Teresken Kfaschemnikovia
ceratoide} were collected in Karatau mountais.

197. In Kyzylkum area seeds of AstragalAdtragalus alopecigs Comphorosma
(Camphorosma lessingji Chogon Halothamnus subapliyllys Cherkez $alsola richter),

three varieties of JuzgunCélligonum ghyllum Calligonum kzykumi and Calligonum
microcarpun) were collected.

198. Besides this, ICARDA has provided seeds Adiriplex, Sdsola vermiculata and
Haloxylon aphyllum while seeds of VaidaS@meriaria boissieriang Espartset @nobrychis
ferganicg and 12 samples of Izen.RFKLD S ) Ryzgui Qalligbnum densuinwere
obtained from the collection of the South Western Research and Production Center of
Agriculture.

199. All seeds were tested for their planting qualities in the laboratory of the -Béegh
Research Institute of livestock management and plant industrifige®29).
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Figure 29. Seeds of arid cropsFrom top to bottom:

First row: Sameriaria boissieriana Agropyron fragile Onobrychis ferganica Onobrychis chorasanica
Astragalus alopecias

Second row: Camphorosma lessingi Kochia prostrate var.villossima; Kochia prostrate var.canessens;
Salsola orientalis Krascheninnikovia ceratoides

Third row: Halothamnus sulaphyllus Salola richteri; Haloxylon aphyllunt Calligonum aphyllum;
Calligonum eriopodum

Table 20. Weight of 1000 seeds and seed germination of the fodder crops of arid zone under the
laboratory conditions

Specie Weight of the 1000 seeds, gf Iabgr?a;?:;ité%giltjiggg,r %
2007 2008 2007 2008
Sameriaria boissieriana 22.2 20.3 96 98
Agropyron fragile 1.9 1.9 83 91
Agropyron cristatum 2.3 2.1 68 79
Onobrychis ferganica 14.9 17.3 93 98
Onobrychis chorazanica 11.2 10.4 87 81
Astragalus alopecias 10.2 8.7 94 97
Atriplex nummubria 8.7 - 82 -
Atriplex policarpa 2.3 - 98 -
Salsola vermiculata 4.5 - 14 -
Camphorosméessingii 0.9 1.0 a7 53
.RKLD SURVWUDWZ21 2.0 66 54
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Krascheninnikovia ceratoides 3.7 3.1 73 a7
Krascheninnikoa eversmanniana 3.9 5.6 87 81
Salsola richteri 9.7 10.4 59 a7
Halothamnus subapyllus 12.8 11.1 81 67
Calligonum aphyllum 21.8 29.9 27 41
Calligonum microcarpum 27.7 56.9 43 73
Calligonum eriopodum 40.0 27.4 61 41
Haloxylon aphyllum 5.4 4.3 23 44
Calligonum densum 41.0 44.8 57 59

200. Table 20 shows that the weight of 1000 seeds of long vegetating species like Izen,
Teresken, Chogon, Saxaul was lower in the year 2008 in comparison with the year 2007.
Indicators of the germinatiorate under the laboratory conditions were also lower for the year
2008. Meanwhile germination qualities of the spring and summer vegetating species such as
Vaida Buasie, Zhitnyak and Espartset were the same for two years.

201. Better seed qualities of theeydl of fodder crops for the year 2007 allowed achieving

higher germination rates in the year 2008. For exang§aeeriaroa boissierianaAgropyron

tragile, Agroppiron cristatum Atpiplex nummubrisand some samples ofRFKLD SURVWUDWZ
Krascheninnikovia ceratoidgslanted within the nursery had a germination rate ranging from

43 to 150 plants r(Table21).

Table 21 Seed germination rates and plant survival observedithin the nursery planted with seeds from
collections and within pasturelands planted with mixed plants (JetKyrka site, 2008)

Type of Speci First year Second year
plantation pecie, samples 25V | 8V | 22V | 29X | 4 | 5.VI
1 2 3 4 5 6 7 8
Sameriaria boissieriana 71 - - - 17 13
Onobrychis ferganica 29 2 - - 2 2
Onobrychis chorazanica 13 7 3 - 3 3
Agropyron fragile 133 56 - - 7 5
Agropyron cristatum 150 31 - - 8 7
Astragalus alopecias 3 1 - - - -
Seeds from Atriplex nummubria 43 21 - - - -
colledions Atriplex policarpa 21 7 - - - -
.RKLD SURVWUDW4B V X E33S 23 7 7 5
grisea ; -1
D118 31 13 11 - - -
1-2 57 18 10 1 - -
1-28 13 10 7 1 - -
D5 36 11 9 - - -
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; L-6 29 17 13 3 3 3
D121 67 28 11 3 3 3
D822 43 14 8 - - -
1-30 21 7 3 1 1 1
D131 23 11 7 1 1 1
D735 41 28 13 1 1 1
D831 36 21 17 - - -
B820 61 31 19 3 3 3
1 2 3 4 5 6 7 8
Krascheninnikovia 43 18 11 4 4 4
ceratoides
Seeds from Krascheninni.kovia 34 24 13 2 2 2
collections eversmanniana
Salsola richteri 7 3 - - - -
Halothamnus subapyllus 21 13 7 2 2 2
pll‘l;nszli(ii(:ls Onobrychis ferganica 37 18 ! 5
Sameriaria boissieriana 28 - - - 3 3
Onobrychis ferganica 21 13 - - 5 3
Agropyron cristatum 53 21 - - 7 3
Mixed .RKLD SURVWUDRWZ| 18 7 5 5 5
plantations Krascheninnikovia 18 11 5 3 3 3
ceratoides
Halothamnus subapyllus 13 5 3 3 3 3
Calligonum aphyllum 7 - - - - -

202. Subsequent observations showed that due to the early draughts the germinated plants of
Sameriaria(Vaida), Onobrichis FerganicdEspatset),Agropyron(Zhitnyak), Atriplex (Lebeda)

and Cherkez were rarified or in some cases even died. Better draught tolerance was observed
for the samples of IzerKpchia): BT-1, BT -6, K-121, K-820, TereskenKrascheninnikovia
ceratoide$ and ChogonAellenia subaphyllusthat had plant density fluctuating between 2 to 7
plants m?. The same tendency was observed within the unmixed plantations ofzdspar
(Onobrichis Ferganica and mixed plantations of other species. All other plants had
satisfactorily oer-wintered. As climatic conditions of the year 2009 were more favorable plants

of the second year were better preserved as it was observed at the beginning of July.

203. Within mixed and unmixed plantations on the site Bilal better survival rates were
observe for Zhitnyak @Agropyron fragilg. Survival rates for other crops is lower in
comparison with the site JeKyrka (Table22)

Table 22. Plant density of the germinated seeds and plant survival within mixe@nd unmixed planted
pasturelands (experimental site “Bilal”, 2008)
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First year Second year
Plantation Specie, sample
25.lvV 9.V 24V 30.1X 5.V YAl
1 2 3 4 5 6 7 8
Kohia prostratZz VXEVS JULXZHD 17 11 3 3 3
Agropyron fragile 117 73 59 - 23 21
Unmixed Halothamnus subapiyllus 18 11 7 2 2 2
plantations Salsola richteri 7 3 1 - - -
Calligonum microcarpum 4 2 2 - - -
Calligonum eriopodum 7 5 2 1 1 1
Sameriaria boissieriana 11 - - - - 3
Onobrychis chorazanica 5 2 - - 3 -
Agropyron fragile 31 18 - - 18 13
Mixed .RKLD SURVWUDWZ 10 3 2 2 2
plantations Krascheninnilkovia 13 7 3 2 2 2
eversmanniana
Halothamnus subapyllus 17 8 5 2 2 2
Calligonum aphyllum 13 7 2 - - -

204. Seeding qualitie®f many species in 2008 were comparatively low #hiécted the
germination rate. OnlyHaloxylonhad a satisfactory germination rate on both sitesKwtka
and Bilal 3.5 and 10.1 plants“nrespectively. Amongst IzerK¢chia) varieties germination
was observed only for the variety -1 (2.0 plants m). Plant density ofTeresken
(Krascheninnikovia ceratoidgs ComphorosmaGamphorosmalessingi), Chogon Aellenia
subaphylluy and Polyn Artemisig ranged from 1 to 4 plantsFollowing plant density was
observed on the site Bilabif Izen Kochia) within unmixed plantations 3.2 plants?rand 1.7
plants m? within mixed plantation, for Teresken Krascheninnikovia ceratoidgs
correspondingly 4.2 and 2.2 plant£nChogon Aellenia subaphyllyscorrespondingly 1.2 and
0.8 plants ¥, Juzgun Calligonun) correspondingly 1.8 and 1.2 plants?rand Saksaul
(Haloxylon) correspondingly 10.1 and 6.7 plant¥ (Table23).

Table 23. Plant density and height withinmixed and unmixed plantatians (Site “Bilal”, 2009)

) . Plant density, plants n? Plant height, cm
Type of plantation Specie
6.1V 8.Vil 8.Vl

Izen(Kochia) 3.2 2.9 23,61+2,0

Teresken
(Krascheninnikovia 4.2 3.0 23,1+1,8

Unmixed ceratoide}
Chogon Halothamnus 1.2 0.9 27.0+1.8

subapliyllug
Juzgun(Calligonum) 1.8 15 43.0+3.9
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Saksaul ilaloxylon) 10.1 8.3 23.5+2.1
Cherkez $alsolg 0.9 0.5 10.7+0.7
Mixed Zhitnyak (Agropyron) 9.1 8.3 31.0+2.7
Izen(Kochia) 1.7 15 19.5+1.8
Teresken
(Krascheninnikovia 2.2 1.7 228+1.6
ceratoide}
Chogon Halothamnus 0.8 0.5 25.3+2.3
subapliyllug
Juzgun(Calligonum) 1.2 0.8 39.2+2.8
Saksaul ilaloxylon) 6.7 5.0 19.742.5

205. Favorable conditions of the year 2009 resulted in a better survival rate of the young
plants and their active growdnd developmenfTable23. shows thatewer plantsdied, linear
growth of the plants is significantly high for the desert conditions. Plant height forkaehig)

within unmixed plantations at the beginning afyJwas 23.6 cm and withimixed plantations

19.5 cm, for Tereske(Krascheninnikovia ceratoidgsespectively 23.1 and 22.8, for Chogon
(Halothamnus subapliyllys 27.0 and 25.3, for JuzguiEdlligonum— 43.0 and 39.2, Saksaul
(Haloxylon) — 23.4 and 19.m. Plants of all species had well developed side offshoots and
symmetricaleafage ( b k

206. Plant height of CherkezSglsolg was 10.7 cm and that of Zhitnyak within mixed
plantations was up to 31.0 cm. IzeKothia) was at the stage of flowering. Lack of
precipitation in April, 2008 effected plated pasturelandsrevipdant height of many species was
hardly 821 cm on both sites JeKyrka and Bilal. Samples of Juzgu@dlligonun) grown on
the site “Bilal” demonstrated comparatively better growth with the height-@61dm.

207. Observations over the plants of the secgedr showed that at the beginning of April
the height of Vaida Buasi&S@meriaria boissierianawas 30 cm Kigure 2.11). Other species
demonstrated comparatively low growth rates: la€ochia) with the plant height o7-8 cm,
Teresken(Krascheninnikoviaceratoidey 4-5 cm, EspartsetQnobrychi$ - 8-10 cm, Polyn
(Artemisig - 2-3 cm, ChogonHalothamnu$— 0.51 cm, JuzgunGalligonun) - 3-5 cm.

208. At the beginning of July the height of lzerKochia) was 21.3, Teresken
(Krascheninnikovia ceratoidgs 27.0and ChogonHalothamnusg - 34.5 cm. On Bilal site the
height of Vaida within mixed plantations was 7&0@ = K L WAQropyixbn) - 43, 1zen Kochia)

- 37, TereskenKrascheninnikovia ceratoidgs 41, Chogon Klalothamnu} 56 cm. Height of
Juzgun Calligonum) within unmixed plantations wesl cm. Vaida $ameriarig and Zhitnyak
(Agropyron were at a fruitingstage (Figure 2.12). IzefK¢chia) was at the beginning of the
flowering stage and Chogohl&lothamnus at the bud formation stage. While bushes of Juzgun
(Calligonun) were green yet.
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209. The results of the two year experiment showed that within the piedaneat more
resistant were Vaida Buasie Sgmeriaria boissieriang lzen ochia), Teresken
(Krascheninnikovig and Chogon Halothamnu}¥ while within the sandy areas resistance to
unfavorable factors was demonstrated by Vaida Bu&enériaria boissieriana Zhitnyak
(Agropyron), TereskenKrascheninnikovig Chogon Halothamnuy Juzgun Calligonumn) and
Saksaul Haloxylon).

10.3.2 Testing of triticale within the rainfed area

210. At present a great number of different forms of amfidiploids were created in many
countriesincluding Kazakhstan by scientists in order to combine best qualities of two plants,
namely: high winter resistance of rye and its ability to grow on different soils and under
different climatic conditions, on the one side, and high yields of winter whedhe other side.

211. Winter varieties of triticale were createdtire Krasnovodapad breeding station. These
varieties have high yields, great winter and pest resistance therefore seeds of these varieties do
not need presowing treatment. Triticale containrmore protein in comparison with wheat and

rye. Thus, protein content within the wheat grain is 10.4% while within the triticale grain is
12.6% [10].

212. In November 2008 in accordance with the proposal of Dr. R.Gupta (ICARDA) Orda
variety of triticale was pinted on the fields of Kuralas farmer holding. Steklovidnaya variety of
wheat and Orda variety of triticale germinated at the beginning of March. Height of wheat
plants at the beginning of April was on average 8.5+0.7 cm and that of triticale was 11.7+1.06
cm (Table24). Triticale plants had well developed rooEgure 30). On average wheat plants

had 3.6+0.4 roots and triticale plant®.6+0.6.Naturally, well developed roots stimulate more
efficient u® of moisture and nutrients resulting in better development of the plant.
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A-triticale B- wheat
Figure 30. Germinated plants of triticale and wheat

213. As it can be seen from thBable 24 during tle stage of waxy ripeness the height of
triticale was 79.6£0.9 cm which 17 cm higher in comparison with the wheat plants. It is known
that plant height has a significance for breeding intensive varieties. Some researchers consider
triticale plants that haven average the height 80-100 cm as a more interesting samples as
they have greater fertility and better quality of grains [10]. On our experiments plants had

the height ranging from 67to 91 ciiRigure31).

Figure 31 Triticale plants at the stage of waxy ripeness

214.
215. Plants of triticaldormed on average 2.1 tillers while wheat 1.5.

216. Comparison of two crops in terms of length of the head and number of grains showed
that triticale has more advantag&be length of heads in wheat plants on average was 8.0+0.4
cm and that of triticale 9.5£0.3 cm igure 32). In terms of grain number triticale plants were
also ahead with 51.0+3.2 grains.
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Figure 32. Determining the yields of triticale and wheat.

217. Biological yield of triticale was 56 ctn per ha while yield of wheat was 48.3 ctn per ha.
Weight of 1000 grains &s respectively 29.2 and 27.0 g

218. The results of this experiment, thus, shows the effectiveneg®wing triticale under
the rainfed conditions of Sarusu district, Kazakhstan.

219. As aresult of conducted reseawbrk project implementation team has prepared album
of the arid crops, organized workshop on triticale with publication of the workshop atsateri
local newspapers.

220. Project implementation team is thankful to Dr.@Gupta, Dr.K. Kienzler, Assistant D.
Tursunova and NationaCoordinatoy Prof. A. Saparov for continuous support and valuable
advice during project realization and organizing tleekshop Figure33).

Table 24. Characteristics of the Steklovidnaya varietyof wheat and Orda variety of triticale (site UshAta,
November planting, 2008)

Germinated plants Waxy ripeness
Variety Number of Root Plant Number | [Numberof | Lengthof | \\ o o
. joints within the head, .
roots length, cm | height,cm | of shoots grains
the stem cm
Steklovidnayg 3.6+0.4 8.5+0.7 62.6+1.8 | 1.5+0.2 5.0+0.1 8.0+0.4 36.9+2.3
Orda 5.6+0.6 11.7+0.6 | 79.6+0.9 | 2.1+0.3 5.5+0.1 9.5+03 51.0+3.2

10.4Conclusions

221. Stable development of the livestock production in Sarysu district of the Jambul province,
Kazakhstan, depends on the condition of pasturelands. Current conditions restrict the
development of livestock production within the deseeas and one og the ways to resolve this
problem is to create planted pasturelands using the fodder plants suitable for arid zones as well
as using alternative crops for fodder production on the arable fields
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222. Experimental studies of the collections, mixat unmixed plantations of fodder crops

in arid zones showed that within the piedmont areas most perspective species for creation of the
planted pastures are Vaida BuasiBarheriaria boissieriana lzen (ochia), Teresken
(Krascheninnikovip and Chogon Halothamnuy while for desert areas of Moinkums
(Sameriaria boissieriangZhitnyak Agropyror), Teresken Krascheninnikovi Chogon
(Halothamnuy Juzgun Calligonum) and SaksaulHaloxylon).

223. Alternative crops such as triticale play important role fagohang the problem of
fodder deficit. Testing of the Orda variety of triticale showed that under the rainfed conditions
biological yield of triticale was 56.0 ctn fhand yield of Steklovidnaya variety of wheat was
48.3 ctn hd.

224. We think thatResearchon these issues should be continued as they have social,
economic and ecological importance for the local population.
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11Kazakhstan: Dissemination of results and development
mechanisms for mplementation and widespread
dissemination of SLMR methods

11.1Purposeof the Seminar- Acquaintanceof farmers, publicity
with main results ofthe project on {UUZR.

225. To disseminate knowledge on sustainable management of irrigated land resources and
more profoundunderstanding of conducted experiments on the basis of Comigany
«Kaptagay and K» the National team of executorshefproject by the UUZR in 2008 has
conducted a field seminar inviting farmers from two neighboring distieigure 33): Shieli

and Zhanakaansky in Kzylorda region whicérelocated inpre-delta of Syrdaya river in the

same soil and climatic conditions. The seminar was also attended by representatives of the local
and egional level- First Deputylocal governor (“Akim”)of Kyzylorda region orAgriculture,
specialists oRegionalDepartment of Agriculture, Deputgcal governor (Akim”) of Shieli

district, specialists Department of Agriculture of Shieli district, staff of the big regional
investment firm «Dihanx» and others.

226. The program of the seminar included a demotistraof experiments on-WUZR-
raisedbedtechndogy of rice cultivation and demonstration of Indian seeder usedit®dbed
takenfrom the project ICARDA, field inspection of the new varieties of rice of Kazakhstan and
Russiarbreeding and processing ice seeds with growth stimulant Mars and sodiwméte,
presentation of results of se#clamation and sedgrochemical evaluation of the fields of
Company Ltd «Kaggay» etc.

227. Also the work of the only in Kazakhstaptical sensor "Greeasker" was daonstrated
designed for remote monitoring of the growth and development of plants, and nitrogen regime
management.

228. All people who were present at presentations mentioned about the high efficiency of the
proposed tdmologies.

229. On 1516 July 2009, a similaseminar is planned on the resultstioé project {UUZR
on the Abylai and Shieli plots.
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Figure 33. Workshop on Sustainable land management in Kazakhstan.
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12Kyrgyzstan research report

12.10verall introduction

230. Croplands of Kyrgyzstan constitute for about 1.4 million ha, that is 7% of the total area.
Produdivity of these lands for 70% depends on irrigation. The most serious problem is their
degradation: every year thousands of croplands get out from agricultural turnover due to salinity,
water logging lost of pitun fines because of irrigational erosios,the irrigation is carried out

on big slopes of 0.05 0.07 and more. Ecological problems are getting worse because of big
amount (more then 200 000) rathergoods peasant economy, an average rate of which is made
4-5 ha. This interrupts normal crop atibns, usage of advanced solil tillage methods, and
introduction of progressive irrigation methods. Products producing are carried out by extensive
method, and because of this fertility of croplands, quality of products is getting worse and this
stipulatesghe reducing of life level in the village.

12.1.1Research seup and problem setting

231. Experiments for lands management are carried out in the farm “Daniyar” which is
located in 30 km from Bishkek city.

232. Experiment site “Daniyar” was chosen fdtesearchaccordig to the following
parameters:

x Located in the central part of Chuyskaya valley and characterized by common
farms’ problems in this area;

x Soils of the site are heave loamy, that stipulates their multiple tillage which
leads to the spoiling of agro physidehtures;

x Groundwaterare found atthe depth of 2.53.0 m, and during irrigation and
snow melting periodt increaseaup to the level of 08.7 m due to the bad
condition of drainage network;

x Groundwatets partially salineand repeatezgtly soil salinizaion in root layer
is observed

X There is no crop rotation because of small area of farms, cropranticesare
carried out according to the simple technoladye to lack of necessary
agricultural set of techniques;

x Fertilizers and plant protection facéis are used in the limited amodat the
lack of money;

x Farmers use the seed grains of low quality;

x Farmers frequently burn plant residues because they do not have seeders for
sowing in the stubbles.

12.1.20bjective

233. The purpose of this research was deteegiinoming out from the problems mentioned

above: reclamation of 6 fields rotation crops, which is abfgdeide the improvement of agro
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physical soil feature® decrease landegradation, to provide growth of cropping productivity
in the range of 280%

12.2Experiment 1. Investigation of crop rotation and irrigation
methods for an effective water usage and reducing the soil
degradation

12.3Introduction

12.3.10bjective

234. To determine the influence of crop rotation with diversification of grains legumes in
farms’ condiions.

235. Tasks of researches:

x Selection of farm and carrying out the inspection for creating the experimental
site;
x Launching of crop rotation on the farm lands in conditions maximum close to the
average level of farm industry;
Diversification of grainsad legumes;
Appliance of various system for soil tillage;
Appliance of better irrigation methods;
Investigation of water physical and argo physical soil features;
Investigation of moisture dynamics and ground waters’ level;
Investigation of the possibilityo use drainage waters and their influence on a
soil salinization and crops’ productivity.
x Efficiency of using herbicides.
236. The assigned tasks are solved by carrying out a number of experiments.

X X X X X X

12.4Materials and methods

237. Agro physical, agro chemical featured soil are investigated in the experiment.
Phonological observations and estimation of soil tillage method’s influence on species and
qualitative composition of weed vegetation are carried out. Soil moisture regime is determined
on maize crops in order tefine terms and norms of irrigation. Observations are carried out for
ground waters’ levels and their mineralization. Agro biological and agro cheResehrclare
carried out in 5 points of each plot. Samples are taken by the envelop method. Reag sampl
were taken from the grain crops before harvesting for determination of yield structure, which
are now analyzed. All th&kesearchare carried out according to the generally accepted
methodology recommended for this zone.
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12.4.13. Soil climatic conditions

238. Zone's climate is sharp continental with cold winter and dry hot summer. Average
DQQXDO DLU WHPSHUDW XU H-frle& seasonKs 1/70 @ay¢/ Kat® frostd Rre W

observed frequently in the zone in the first decade of May and early temperatusseetce

the negative degree in the second decade of September. Precipitations take place up to 450 mm

per year.

239. Thus, in 2008 the last frostef K ZDV UHJLVWHUHG RQ
of winter grain crop died. In autumn 2008 stable gemature change in each

recorded at the end of October, in the first decade of November took place the first snow, which
negatively impacted on the young growths of winter crops, which met winter without tillering.

$SULO DV D Ut

K ZDV

240. Spring 2009 was late and wigirecipitations. In April precipitation was in two times

more then annual average datalfle 25). Cool rainy weather shifted development phase of

winter crops and sowing terms of spring crops.

Table 25. Weather data for vegetation period of 2008- 2009

months
X [ oo o [ wm [v v v o
2008— 2009
tAe\:ﬁ;r)Z?;tS:re 46 | -05 | 1.0 | 16 | 77 11.0
Precipitation, mm.| 42.8 25.0 21.1 51.7 52.6 113.2
annual average data of 1962000
g‘:ﬁg@?aetﬁ;re 4.6 32 | 28 | 32 4.7 12.8 17.6 | 225 | 24.9
Precipitation, mm.| 53.1 19.5 21.2 30.7 50.8 66.5 61.9 35.2 249

Note: data of “Bishkelpole” weather station. Portable ICARDA weather station shows wrong data from August

2008.

241. Sadls of experiment site “Daniyar” are meadow grey desert, heavy loamy, repeatedly

salted. For the moment of land investigation (1980) soil contained in playgh humus- 2.5
— 3.5 %, gross nitroger 0.20 %, phosphorous 0.2 — 0.23 %, potassium- 2.5 — 3.8 %.

SHDFWLRQ RI VRLO HQYLURQPHQW ZDV VOLJKW DONDOLQH

content increase and achieves 1015.7 %. Absorption capacity is 2215 mg/eqv for 100 g

of soil. In composition of absorbed basement prevailswal@nd magnesium.

242. For the moment of experiments carried out in experiment site “Daniyar” physical
chemical characteristics were as followslfle26).

Table 26. Physical chemical charactestics of the soils

Selection place

Depth, sm.

Humus,
%

Gross content, %

P05

K20
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0-30 1.09 0.13 0.22 3.27
Farm “Daniyar” 3050 0.82 0.08 0.13 3.29
3050 0.92 0.11 0.23 3.51

243. Humus content in the farm is littlel .09- 0.82 %. Gross nitrogeis even less 0.08 %.
Gross phosphorous is made 0:20.13 %, estimated as middle supplied. Gross potassium is
enough-3.19 6RLO HQYLURQPH®IW UHDFWLRQ LV |G

244. According to the results of soil investigations conclusion can be done that in the
experiment site “Daniyar” soil environment reaction is estimated as heavy alkaline. According
to the content of dry residues, soils are not so salted and not alkaline. In order to neutralize the
soil environment’s reaction it is necessary to carry out apjtepreclamation activities, in
particular application of gypsum.

245. Investigated soils according to the humus and nitrogen rates are characterized as low
supplied. At present time this phenomena is inherent to all soils of Chuyskaya valley. As for
phosphoras, its amount is estimated as average. Content of gross calcium is enough in the soils
that is announced as potential reserves of this element in hard phase of soil.

246. Organic and nitrogen fertilizers should be applied in order to increase fertility of
investigated soils.

12.4.24. Field activities

247. The following agro technical activities were carried out at the experiment site “Daniyar”
in autumn Table27).

Table 27. Agro technical activities caried out at winter crops. $ITWH U <« HISHULPHQW

< Date Course of work Dosage, norms,
depth
1 5-6/1X-08 Cutting of temporary sprinklers
2 20-25/1X-08 Preplowing irrigation 1000mfha1
3 20/X-08 Leveling of irrigation network
4 23/X-08 Fertilizers aplication @mmonium phosphate N14Pso
5 25-26/X08 plowing moldboard 2528 sm
6 27/X-08 Pressowing tillage (f Z etharrow) 6-8 sm
Winter crops sowing (experiment 1)
7 28/X-08 - ordinary 220 kdhal
- Zero 110kghal
- raisedbed sowing 110kghal
8 20/11-09 First extra nutrient with harrowinguhmoniurmmitrate) N3o
9 20/11-09 Second extra nutrienahmoniummitrate) with Nso
application herbicide “Istrebitel” (tank mixture) 20 chal
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Direct combine

10 12/V1I-09 Winter crops harvesting harvesting

248. Irrigation of winter crops was not carried out due to plenty of spring precipitation.
Perspective varieties of winter wheat “Intensivnaya” and “Asyl” (foundation seed) were used as
a sowing material.

249. Depth of seeds placement at ordinary and rést sowing habeen made -6 cm at

zero till - 2-3 cm. Monitoring for the quality and compliance of optimal parameters was held
while carrying out the agro technical activities. Plough’s adjustment to the given depth and
seeders’ installation (ordinary and raideetl) was carried out for the sowing rate.
Demonstration of raisedded seeder and its operation was held to the neighbor farmers during
winter crops sowing.

250. Winter crops’ germination appeared only on 14 November. Wheat came to winter
without tillering. The follaving agro technical activities were carried out at maize crops (field
< H[SHULPHQW

Table 28. Agro technical activities at maize crops.

< Date Course of works Dose, norms, depth
1 20-25/1X-08 Pre plowing irrigation 1000 mfha-1
2 25/X-08 Fertilizers applicationgmmonium phosphate N14 Pso
3 30/X1-08 moldboard plow 2528 cm.
4 20/11-09 Prevernal harrowing 4-6 cm.
5 23/111-09 Laser assisted land leveling
. . . . .y . . . 12_14 .
6 15/IV-09 Solid cultivation with fer.t|I|zers application (ammaici cm
nitrate) Nass
7 25/IV-09 Presowing tillage 8-10 cm.
8 10/V-09 Maize sowing (raisetbed) with fertilizers gmmonium 25 kgharl
phosphate N13 Ps7
Stomp 5Sha1l
9 12/V-09 Application of pregermination herbicides P
Esteron 0,6Ha1
10 26/V-09 Cultivation of raiseebeds at the farmer’s site 1012 cm.
- _ Dialen 1ha1
5/VI1-09 Herbicides application on vegetated plants i
Titus 40 dnal
11 10/VI-09 Manual weeding at farmer’s site
12 20/VI-09 Cutting of irrigation furrow with extra nutrient 14-16 cm
(ammoniamitrate) Nasg
13 24/\VI-09 Preparation for irrigation, in;@llation of water
assessment facilities
14 26-28/VI-09 First maize irrigation 650nthal
15 | 10-11/VII-09 Second maize irrigation 700 nthal
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251. Maize sowing was done by hybrid seeds “Al@o”, standard is 25 ka', by new
raisedbed planter on 79 cm wide raisbdds. Germination came up on May 17. Density after
germination has been made 85.7 tlemaplant ha.

252. Sowing of grain legumes crop VR\EHDQ ZDV FDUULHG RXWkaRQ WKH ILF
variety, sowing rate is 80 Kgal. Sowing was done on 5 April by new raideed planter on 70

cm wide raiseébeds. There are 2 lines in the raigestl. In autumn 2008 laser planning of field

ZDV FDUULHG RXW DW WKLYV VLMtbf ORQY thrh8d-butlicPiid @avgerous )RUP H G
for erosion, due to this repeated planning was carried out in spring for creating the slop of 0.004.
Fertilizers (ammonium phophate) were applied in calculation of N14P60 before sowing. By the

time of writing Report,manual weeding, cultivation with cutting irrigation furrow and 2

vegetation irrigations were carried out at soybean crops.

253. 2Q WKH ILHOG « VSULQJ EDUOH\ 3% Hndwi&eP alfdlfsy FXOWLYLC
according to raisetied technology. “Supeglita” seeds of KyrNIIZ breeding will be sold to
neighbor farmers.

254. Sowing rate of barley is 140 Kug', alfalfa (“Bereke” varietyis 10 kgha'. Before
alfalfa’s germination, sowings were treated by herbicide “Istrebitel” in calculation fohz®. g
Sowings are clean; irrigation was not done due to the plenty of spring precipitation.

255. Thank to farmer’s initiative direct sowing @finter wheat into the raisdoeds, which
left after previous maize crop was carried out in the part of the field. “Asyl” (foundation seed)
with sowing rate of 110 kba® was done in three lines.

12.5Results of investigations
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13Kyrgyzstan: Activity 1. Evaluation of performance of
new cultivars (wheat, barley) suited for different tillage
systems

13.1iIntroduction

13.1.10Dbjective

256. Quality assessment of new varieties of winter wheatr@ws systems of soil tillage.

257. Tasks: To determine winter wheat varieties whichagmeropriate to the new methods of
tillage.

13.1.21.1. Experiment scheme

258. 2 varieties of winter wheat at 3 tillage methods are studiedikH H[SHULPHQW ILHOG

1. Sowing into the non tillage stubble (zero).
2. Raiseebed sowing
3. Farmer’s practice solid sowing
259. Breeding varieties of Kyrgyz NIl agriculture are used: 3$V\O~ YDULHW\ %

“Intensivnaya” variety.

JLHOG «
B B B
3 2 1 1 2 3

Figure34. 30DQ Rl H[SHULPHQW SODFHPHQW RQ WKH ILHOG «

260. Width of raisedbed on the raisedded sowing is 0.6 m, there are three lines on the
raisedbed.At solid sowing the width between lines@.15 m.

261. Preploughing irrigation was done at the site from 20 to 25 September, rate of which has
been made 1000 cubic ha’. Soil tillage according to the scheme was carried out 6625
October 2008 to the depth of-28 cm. In direct sowing (stubbkowing) soil tillage did not

take place. Wintecrops sowing wascarriedouton 28 October2008.

262. Sowing was done with some delay because of the rainy and cold autumn. It snowed in
the first decade of November and temperature fall down to subBadabé weatherstation
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showswrong datafrom August). In spring winter crops were dressed by ammoniac nitrate in
calculation of 30 kdnat of nitrogen to hectare. After winter condition of crops was satisfactory.

13.1.3Fhenological observations

263. While comparing thevarieties between each other, it was noted that “Intensivnaya” has
begun spring vegetation 2 days earlier then “Asyl” variety. “Intensivnaya” has begun booting
phase 46 days earlier. To the moment of flowering gap between varieties has been made 4 days
on solid crop and 4 days on raisbdd planting. At zero till beginning from the booting phase,
growing took place 2 days earlier, heading was 3 days (Intensivnaya) and 4 days (Asyl) earlier
in comparison with solid method of sowing. But in the middle of Keyweather was hot and

dry, as a result of which break at the beginning of milky ripeness has been reduced at zero till to
2 days in “Intensivnaya” variety and to 3 days in “Asyl” in comparison with solid sowing. The
next phases of vegetation starteda®slearlier then at solid sowing. At zero till the next phases

of growing started from tillering took place42days earlier then at solid sowing (Table 4).

264. It should be pointed out that “Asyl” variety which growths on the raissk according
to zerote KQRORJ\ ILHOG <« ULSHQHG GD\V HDUOLHU WKHQ WK}
thenonraisedEHG VRZLQJ ILHOG -beds @étdifarided)dn plguddad.

13.1.4Density of plants

265. Observation for density of standing showed that at solid sowingitgedf winter crops

was higher then at raisdzed sowing for the account of different sowing rate. Excess is made
56.8 % in “Intensivnaya” variety and 57.5 % in “Asyl” variety. The lowest density of planting
was observed at zero till. Field germinatidrptants was higher in “Intensivnaya” variety in all
tillage methods. Inside the varieties higher field germination was observed atb@isedwing.

Tillage germination reduces at zero till because of unsatisfactory seeds placement into the not
ploughedsoil (

266.

267.

268. Table29).

269. After wintering thicker sowings were observed also at solid method then at-baded

and zero methods. Grains passed winter favorably and after the vegetation renewal plants’
reservation wakigh enough (

270.

271.
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272. Table?29). The following differences were observed according to the varieties: higher
preservation of 90.7 % was on the solid sowing with winter wheat “Asyl”. Winter wheat
“Intensivnaya” has highgoreservation also at solid sowirg9.1 %. At zero till preservation

of both wheat variegis has been made 87.22.6 %.

Table 29. Winter crops density depending on the ways of tillage.

Standing density, pcsPaccording tahe tillage
Winter wheat “Asyl” Winter wheat “Intensivnaya”

Winter

wheat 3 3

“ASyI” _g % E 'g % E

direct 3 @ N 3 @ N

sowing § §
Sown, pcs/rh 250 450 250 250 450 250 250
After full germination 192 344 198 172 366 208 184
Field ggmination, % 76.8 76.4 79.2 68.8 81.3 83.2 73.6
After winter 168 312 175 150 326 184 152
% of preservation 87.5 90.7 88.4 87.2 89.1 88.1 82.6
Before harvesting 147 216 168 126 225 170 120
% of preservation 88.0 69.2 96.0 84.0 69.0 92.4 78.9

273. By the time of cleaning preservation of plants was different. More plants were preserved
on raisedbed sowing: 96.0 % had “Asyl” variety, 92.4 % had “Intensivhaya” variety. Sowing
on stubble was at the second place, where the amount of preserved plants hzedlecéB9 %
(Intensivnaya), 84.6- 88.0 (Asyl). Plants preservation on solid sowing was minimal 69.2
69.0 %. High plants preservation of 88.0% was on direct sowing into the-bsdedvhich left

after the maize harvesting.

13.1.8Need nfestation

274. Informationis available in the literary data that grass density of winter crops is one of
the facts restraining the growth of weeds. Quantitative and specific calculation of weeds showed
that during early spring period higher infestation was observed at zeroatile(6) and has
been made 887 pcs/m2. Weight of weeds in alry condition was 204.5235.8 g/m2, weight
of one plant was at about 2.52.71 g/plant. Growth focus of rootstock weed of thistle pink
(Osot rozoviy) was observed in winter wheat sowingaifability of burr weed of trailing
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bindweed (Viunok polevoy) (from 2 to 8 plants) was noted in all the sowing methods. In early
spring period minimum infestation was in the experimental variations of faegdowing.
Quantity of weeds varied from 45 48 pc/m2, their weight in air dry condition has been made
124.8- 109.8 g, weight of 1 plant 2.60 — 2.44 g/plant. Availability of weeds in the solid
sowings was in intermediate values-@4@ pc/m2).

275. It should be pointed out that in current year due &r#diny spring quantity of
weeds was almost two times more then in previous year. For this reason on 20 April crops were
treated with herbicide “Istrebitel” at a dosage of 20ad. Leatfeeding with fertilizers was
carried out in calculation for N30 todper with herbicide. Technical efficiency of herbicide has
made 68.4 %. In general weeds of cruciferous family died. Permanent rootstock weeds have
only hampered their growth.

276. Growth of weeds occurred in winter crops during the vegetation period due kateh
spring weeds (lambs’ quarters, spiny cocklebur, green amaranth). While comparing solid and
raisedbed sowing it should be pointed out that in the both varieties on 4lagbdowing
quantity of weeds was a bit less then on solid sowing. Howeverhivefgweeds by 15/VI
increased and has been made 24326 g/plant. This means that sown part of ratsed
provokes the growth of weed plants. At solid sowing number of weeds after chemical treatment
reduced to 40 pc/m?, their weight was less and has beade 1.62 g/plant in the sowings of
“Asyl” variety and 1.48 g/plant in the sowings of wheat “Intensivnaya”, that is less then spring
rates for 66.9 58.7 %. We explain this by denser grass standing of winter crops which after
earring begins to depres®ed plants.

277. Higher infestation as in last year was observed at a zero till. Although total mass of
weeds a bit reduced due to the chemical weeding, weight of one plant remained a bit high: 3.65
— 3.44 g/plant (Table 6). Besides that, affection by doddevilijka) was observed in these
experimental variations.

278. Observations for dynamics of pests’ amount and for affection degree of diseases were
carried out in winter crops. Single specimen of bread beetle, bread ground beetle, grain bugs
were observed onghgrain crops. Their quantity did not reach a harmful level and did not have
economical value. Considerable affection of grain and cereal crops by helminthtosporioz, rust
and band was not observed. It is recommended to carry out qualitative treatmeet®f se
material.

13.1.@etermination of yield

279. Yield measuring was done on 12 July by the direct combining. The following results
were obtained: (hopper weight)

Winter wheat “Asyl” farmer’s practice-40.2 cha?
Raisedbed sowing-52.0 cha!
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Zerotillage- 34.2 cha'

Winter wheat “Intensivnayafarmer’s practice- 36.8 cha?
Raisedbed sowing-54.8 2hat
Zerotillage—30.3 chat

Winter wheat “Asyl” Zerotillage after maize-46.8 cha’.

280. Maximum yield gave both varieties at raideedd sowing. Minimum was at zero sowing.

281. Reap samples were taken for determining the yield structure before grains harvesting.
During harvesting samples of grain were taken for determining infestation and moisture. Data
will be provided after analysis comple.

13.1.7Soil analyses

282. Soil investigations carried out at the given site in autumn 2008 showed that soil
HQYLURQPHQWTVY UHDFWLRQ LV DONDOLQH |G FRQWHQW
phosphorous is low, calcium is averagelfle30). Recommendations were done for increasing

dosage of nitrogen to 90 kgi*, phosphorous to 99120 kgha®. In fact during the current year

the dosage of nitrogen has madekga®, phosphorous 60 kgha.

Table 30. Content of feeding elements in the winter crops sowingslLHO G«

Content of NPK mg/kg of soils

Experimental variation Soil layer, | 25/IV booting 10/VII before harvesting
cm N-NOs | P.Os KO |NNOs |POs |K:0

Before sowing 0-25 4.3 18.2 291

(average sample) 2550 2.6 10.5 204

Winter wheat “Asyl”

- farmer’s practice 0-25 12.8 24.2 294 4.2 14.6 290
2550 8.4 18.4 220 2.0 9.2 210

- raisedbed sowing 0-25 12.6 26.8 280 1.8 16.2 275
2550 8.4 14.0 214 trace 4.0 202

- zero sowing 0-25 13.6 28.2 278 3.6 18.2 254
2550 7.0 14.4 202 2.2 12.4 202

Winter wheat “Intensivnaya”

- farmer’s practice 0-25 12.6 28.4 302 3.8 16.8 285
2550 8.2 16.6 234 2.2 7.2 220

- raisedbed sowing 0-25 12.8 28.0 287 2.0 16.4 270
2550 7.4 16.0 224 trace 6.0 220

- zero sowing 0-25 13.8 28.4 270 2.8 16.8 270
25-50 6.2 13.2 212 trace 12.8 202
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283. Spring determination of movable feeding elements showed that during booting phase
after treatment content of nitrogen and phosphorous increased and was at a range of-nitrogen
12.6—13.8 mg/kg of soil (in the layer @25 cm), phosphorous was 24-28.8 mg/kg, higher
content of elements was in the experimental version of zero till in both varieties. Probably on
puddle soils these elements are used by plants in less quantity. Intensive usage of all feeding
elements wasbserved at appropriate moisture supply during the vegetation period. As a result
of which nitrogen content suddenly reduced, in particular at rsddsowing (for 885%).
Phosphorous was also used intensively. Considerable changes did not ocaiun czjime.

13.2Preliminary conclusiors

284. Researcltarried out during two years showed that both varieties have good reaction on
raisedbed sowing, which increases yield for 29.80.9 % in comparison with existing practice.
Besides that, 50% of seeds areeshwat raisecbed sowing. Grain crops sowing into the non
tillage soil on heave loam requires further clarification due to increasing of soil infestation and
non qualitative seeds placement.
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14Kyzrgyzstan: Activity 2. Study the effect of different
herbicide molecules (preand postemergence) on weed
dynamics and water productivity

14.1Introduction

14.1.10Dbjective

285. The objective of this activity wasotdetermine the efficiency of preand after
germinated herbicides and theifluence on weeds population.

286. Task: To nvestigate dynamics of weed plants according to speaiid quantitative

indicators.

14.2Materials and Methods

14.2.JExperiment scheme

287. ResearchDUH FDUULHG RXW LQ PDL]JH VRZLQJV ILHOG
of various action spectrum areeidied acording to the scheme:

1. Without herbicides application (manual weeding)
2. Application of pregerminated herbicides

3. Application of herbicides on vegetated plants

4

. Application of pre and after germinated herbicides

288. Two herbicides are studied with variousmmonents Eigure35).

Figure35. 30DQ Rl H[SHULPHQW DUUDQJHPHQWYV LQ ILHOG < PDL]H

Pregermination

After germination

Preand before

Farmer’s practice application. application germination application
Stomp 5.0hal Dialen 1hal Stomp-+Dialen
Without herbicides
Esteron 0.6Ha1 Titus40 chal Esteron +Titus

289. Maize sowing was carried out by raisedd planter on 10 May 2009 with hybrid “Ala
Too” breeding of Kyrgyz NIl agriculture. Sowing rate is-26 kgha®. At sowing were applied
ammonium phosphate fertilizers in calculation of R%3 kgha'. Raisedbed planter was

demonstrated to the heads of neighbor farms during sowing process.After sowing on 12 May

2009 pre germination herbicides “Esteron” were applied at the dosage of @& kand
“Stomp” at the dosage of 5.h&™.
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290. On vegetated plants were applied herbicides “Dialen” in the dosage offiaf hnd
“Titus” - 40 ghat in the phase of six real leaves. Herbicides were applied manually in the
experimental variations of raisdmed sowing of maize. Selection of herbicides wasedo
coming out from the imported to the republic drugs and their selective effect. Stomp has in its
base pendimetaline, effect spectrum is annual cereals and dicotyledonous weeds.

291. Esteron has active ether form 2.4 D (systemic), effect spectrum is dianigles late
weeds, from permanent plants: trailing bindweed, dandelion, thistles, tatarian prickly lettuce.
Dialen — reactant dikamba + 2.4 D dimethylammine salt, effect spectrum: annual cereals and
dicotyledonous weeds, permanent thistles, bindweed, piieklice. Titus contains rimfulforon,
drug imported to the republic recently, effect spectrum has not been fully investigated.

14.2.2Need nfestation

292. Investigation of weeds specific composition on maize crops showed not considerable
availability of cereal we# plants: yellowfoxtail grass, wall barley, oat grass, prickly grass,
cook’'sfoot grass. Broadeaved weeds: amaranth simple, lamipsrters, frosted orach,
caseweed, field pennycress, chingma abutilon, spiny cocklebur, common purslane. From
permanent rizomatous and offset weeds can be found: trailing bindweed, field sow thistle,
bitterling. For the moment of determining the specific composition all weeds were at early stage
of development and did not make any certain harm on maize crops. Seeds @seweds

were determined at the site before carrying out the experimabte31).

Table 31. Seeds stock of weeds at the experiment site in the layer e20 cm.

Seeds quantityof weeds million pda-1

Precursor
L L L L L Average
Grains, 4 years 128.8 140.2 137.5 124.8 133.5 132.9
Tilled/grain crops 112.4 105.8 102.2 105.5 116.4 108.4

293. Seeds stocks of weed plants depended on precursor. At four years of grain standing were
formed 132.9 million pca?, at alternation of grain and tilled crops08.4 million pcha?.

These numbers mean that during vegetation in conditions of appropriate moisture and irrigation,
crops will be constantly subjected to infestation.

294. In spring herbicides were appliedcacding to the experiment scheme. Calculation of
weeds was carried out in 5 points of plot by the envelop method. Efficiency of herbicides was
calculated by comparing weeds quantity before applying and in each 10 days after herbicides
application Table32).

295. Observations showed that manual weeding fully destroys vegetated part of the plant, but
in irrigation conditions weeds growths again and begin to depress the growth of a main crop.
Application of herbicides befe germination protects maize shoots during firseQ%lays, but
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after that late spring weeds begin to grow which are in conditions of enough moisture supply
catch up with maize. In the current year by 20 June efficiency efgmraination has been
made51.02— 46.93 %, that is a bit less then last year datble 32). Application of after
germination herbicides was even less effective B¥2%. At double treatment with
herbicides maize plants are protected duringg@@ays.For this period maize has 3® cm

height and depresses the growth of weeds. Efficiency of herbicides at doubled apptiaatio
been made 62:261.4 %.

Table 32 Efficiency of herbicides on maize crops. (fielck

20/VI-09 10/VI1-09
Quantity of After treatment
. - weeds before
Experimental variations ) )
treatment, pc. Technical Technical
5 Amount of o Amount of )
m weeds efficiency of weeds efficiency of
herbicideg% herbicideg%
1. Fa.rmer’s practice (manual 50 o5 i 32
weedir)
2. Stomp 5hia1 before 49 24 51.02 26 46.9
germination
3. Es.teroln 0.6ha1 before 49 26 46.93 24 510
germination
4. Dialen 1 ha1on 55 28 49.1 24 45.6
germination
5. Titus 40 gal on 51 32 37.25 22 56.8
germination
6. Stomp +dialen 58 21 62.2 10 82.7
7. Esteron+titus 57 22 61.4 14 75.4

296. It is necessary to point out that technical efficiency of all experimental variations is less
then last year. This is connected to the climatic conditions of the year. At abundant
precipitaions which were recorded in April and May, water cycle of plants increases that brings
to the reduction of herbicide efficiency.

297. Further efficiency of prgermination herbicides reduced to-461 % and at application
of Dialen on germinations in the dggaof 1 Iha’ - 45.6 %. At doubled treatment by 10 July
technical efficiency of herbicides increased and was maxn@l.7 % at application of pre
germination herbicides Stomp Sh* and during vegetation pericedDialen— 1 | ha® (Table
32).

14.2.2.1Soil analyses

298. Soil samples on maize crops were taken before sowing on 25 April and during the
period of intensive growth on 10 July. Samples were taken from 5 points of plots by the
envelope methodl@ble33).
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299. Aifter fertilizers’ application during preowing treatment content of feeding elements
was at a range of average value: in plelayler nitrogen contained 16.8 mg/kg, phosphoreus

25.5 mg/kg, calcium 293 mg/kg, in sub pughlayer correspondingly: 11.2, 14.5, 274 mg/kg

of soil. During the period of growth maize intensively used feeding elements, especially
nitrogen and phosphorous. In spite of extra nutrient of ammoniac nitrate content of nitrogen
reduced in plougiayer for 15— 28 %, in sub plougtayer for 11.2— 24.4 %. Nitrogen was

used more intensively in the variation where herbicides were applied on vegetated plants.
Reduction of phosphoric acid content has been made in playgh19.7— 36.5 %, in sub
ploughlayer 17.9- 28.3 %. Phosphorous was intensively used in the variation where maize was
cultivated by farmer’s technology.

Table 33. Content of feeding elements in maize crops.

Date of Sail Content of NPK, mg/kg of sail
taking Treatments layers,
sample cm N-NO3 P,Os K20
25/IV ) 0-25 16.8 255 293
Before sowing
2550 11.2 14.5 274
10/VII . 0-25 13.6 16.2 285
Farmer’s practice
2550 9.8 10.8 280
0-25 12.4 18.2 290
Herbicides before germination
2550 9.2 10.4 274
o o 0-25 11.8 20.5 290
Herbicideson germination
2550 8.5 11.8 270
Herbicides before and after 0-25 14.6 17.4 282
germinations 2550 10.0 12.2 274

14.3Preliminary conclusions

300. In conditions of redundant moisture the efficiency of herbicides reduces, in paréitular
application before the germinations. In case of breaking the technology of maize cultivation
(that was noted in 2008) doubled application of herbicides can provoke delay of maize growth
and development that would reduce the yield fo208%. Researchhsuld be continued with
another set of herbicides.
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15Kyrgyzstan: Activity 3. Study the effect of controlled
irrigation methods for improving crop -water
productivity, and reduce irrigation -induced soil erosion

15.1Introduction

301. In conditionsof waterresourcesshortageincreasing andccurrence of surface flow
during irrigation, that causesoil erosionon the landsof foothills in Chuyskayaprovince of
Kyrgyzstan new conceptuabdecisionsfor rationalusageof irrigation water and for protection

the slops fromirrigational erosion are required on the base of water saving irrigation
technologies. Intensitgind sizesof erosion reductionof soil fertility, and bigconsumptiorof
irrigation water dependnot only on combination and interaction of natural factors$ also
substantially on production activity of people.

15.1.10bjective

302. Creationand introduction erosionpreventive water saving techniquesand irrigation
technologies technical facilities for water accountingand normalized water allocation in
foothills area of Chuyskaygprovince which help to solvethe intensificationtasks of irrigation
agriculture to use water and labor resources economictlgpeed up the fertility reproduction
of new and old developed lands with big stapsreduce material anddar costs for agriculture
products’ production.

303. Problem solving on working out the complex of agro technical and reclamation
activities for improvement of techniques, irrigation technology and basis of soil protection
against erosion are contemplatedhis tProject.

15.2Materials and methods

15.2.1.Natural economical conditions

304. Research isarriedout with Kyrgyz scientificresearchrrigation institute inaccordance
with ICARDA Projects subjectmatter Pilot farm “Kenenbay is locatedon the territory of ail
okmotu “Orok” in Sokulukskiy district of Chuyskaya province.

305. Accordingto its soil and climatic conditionsthe territory of farm is a representativef
all foothills zone of Chuyskaya province and refers to the moderate hot continental zone and
characterizedby the data of Frunzenskaya weather station.

306. Averageannualpermanengir temperature is- 9.2° K Annual amount of precipitation
varies within the range @10 — 490 mm Maximum amountof precipitationfalls in spring
months April and May.
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307. Onfarm'sterritory 3 typesof soil aresingledout typesof chestnusoilswith subtype of
light chestnut and ordinary grey desert soil (sierozem). Accotdiitg mechanicatomposition
soil refers to a heave and middle loamy differences. $ang little amounbdf nitrogen and
phosphorous, calcium is according to the standards. Hoonisntvariesfrom 0.88to 1.66 %
at experiment site, and frof72 to 126 at control sitgTable34).

Table 34. Content of nutrient elements and humus at0-60 cm layer at experiment and control sites

(October 2007)
Layers Nutrient elements, mg/kg
( cm NnNHa Nnos P,Os K-0 Humus, in %
Experiment site
1 0-20 0.34 5.47 2.75 220.26 1.66
2 2040 1.53 1.53 1.13 14672 0.91
3 40-60 1.86 4.56 1.68 153.5 0.88
Control site
4 0-20 0,70 2.53 2.80 157.0 1.26
2040 no 0.51 1.14 79.72 0.99
6 40-60 no 0.26 1.14 34.40 0.72

308. Groundwatersare free-saling laid at the depthof 10 and more metersFarm’s lands
connectedd the system of the Ala Archa river and at present time are irrigated from “Tush”
canal. Absolute marks of the site are 743100. General slop is to the north. In order to
achieve the given purpose, 2 experimental variations were carried out for iatlestig

309. First experimental variation multiple-factor treatment with using new water saving
irrigation technologies and agro technical methods of lands’ cultivation at an erosion safe slop
equal to i=0014.

310. Second experimental variation control for @mparing with traditional methods of
irrigation technologies and agro techniques for lands’ cultivation at the erosion causing slop
equal to = 0.06

15.2.2Methods

311. Methodology of investigationgs basedon the principleswhich answerto the aimed
purposeof planning experimentin the laboratoryand field conditions with checkingthe
researchresults of getting yield in agricultural conditions, data of which are processed
according to B.A. Dospekhov's method. In the basis of evaluation of watesumptionby
plants andyield measuring, methodologies 8ANIIRI, TIIM ( L B B F K @nd Kambarov are
assumed, taking into account the updating which is applicable for conditions of arid zones of
mountain-sub mountain lands of Chuyskaya province for their usage in intensification direction
of agriculture.
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312. Portable chutes PPR0 (SANIIRI) with regulated holes at the bottom were used for
transportation and normalized water allocation into the furrows at the highest slop. Water rate
for the furrows (holes regulation) was defined by volumetric method.

313. Irrigation furrows in the exparment were cut across dominated slop with the smallest
slops of i= 0.014. Irrigation furrows in the control were cut along the biggest $lep0.06.
Triangular and trapezoid crossing weirs were used for water accounting.

314. Weighing bottles drying cabinetsand electronicbalancewere usedfor soil moisture
determinatiorby thermostatioveighingmethod. Lagspeedwasmeasuredy the stopwatches,
lengthof furrow by measurement tap®8ystematization and analysis of parameters interaction
materials of irrigabn and irrigation elements technology are processed in the computer.

15.3Research results d2008§ cultivating maizefor grain

15.3.12.1 Agro-biological and irrigation methods for soil protection against
erosion

315. Onexistingirrigation networkpre-plowing moistureretention irrigation was carried out
(15-17.11.07)with irrigation norm of F = 1500m3 ha?. After irrigation moisture content in
meter soil layer at the experiment gile8.11.07)was made2930m3 ha' or 109.7 G <In the
control field at natural spring omstening thank to the precipitations reserves were rh3da
m3 ha'or51.2 % G«

316. Onthe basisof obtainedlaboratory data oNPK and humugsee Table 1)1 because of

their low content, were calculated the necessary norms of fertilizers applieatitnogen,
phosphorous and calcium. Calculated amount of fertilizers were applied to the field before
plowing (22.1107):ammonium phosphate250kg ha?, calcium nitrate- 200kg ha'5

317. Soil plowing was carried 029.11.07 oy the tractor D175 to the 2530 cm depth.

318. In earlyspringsoil samplesveretaken from the experiment and control si{23.03.08)

for defining the initial moisture antlPK content. Moisturecontentat the experimentsites
(plowing in autumn) for 70% more then at the control site.Suwe reserve is correspondingly
equal to3018m3 ha' and 210m3 ha'. Content of nitrogen and phosphorous at the experiment
site at the beginning of vegetation season in comparison with initial Daitdée 34) increased
much and is given in théable35.

Table 35. NPK content (nutrient elements) in 330 cm sail layer of experiment sit¢March 2008)

< Layers Nutrient elementangkg

5 Agro technical recommendations for maize cultivatiéhK OKyrgyz SSR Kyrgyz NIl of agriculture. Frure.
1971. 4®.
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cm NH4 NO3 Nnos P20s K20
0-10 - 15.91 3.60 15.90 204.59
10-20 - 17.52 3.96 5.84 198.59
20-30 28.38 15.36 3.52 2.95 153.66

319. In spring before sowing, repeatedcross ploughing and packing (27-28.04.) of the
expeaiment site was carried out by tractor BT75to 2530 cm depth.

Figure 36. Field activities in 2008

320. From spring 2008 multiple factor experiments were carried out according to the
improved technology (crop maize on the gra). Various experimental variations are
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considered forimproving irrigation techniquesand technology at the site. Alffields
investigationsare carriedoutin triple replication, on area equal @0075ha at combined crops
- maize and common bean (cowp).

321. The Indian planter was used whig®wing (03102.05.08) maize seeds of “Manas”
variety and common bean (cowprea) of “Krasnaya yubka” variety. 40 kg of maize seeds, 10 kg
of common bean seeds were spent at the experiment site and occupy the folleasng a

J maize of “Manas” variety 0.64 ha
b) maize with common bearD.24hg

322. 40 kg ofammonium phosphateere applied together with crops.

Figure 37. Field activities in 2008
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323. Heavy rain took place 085.05.08 amount of precipation has been mad®-25 mm.
During the next days, upper parts of soils were covered with soil crust as a result of warming
and temperature increase28° K

Figure 38. Sail crusts after heavy rain

324. Pregermination soil surfactllage was carried out b®BP sprinkler(07.05.08) against
weeds by herbicides “Stomp” with iéi* norm.

Figure 39. Herbicide spraying against weeds

325. Packing of the site for breaking the soil crust was carried out by marala(from 10
to 13 May). Fronl0to 13 May some maize germination came up.
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Figure 40. Manual crust-breaking after the rain

Figure 41. Germination of

326. Soil samples were taken for moisture determamatR3.05.08)showed that moisture
reserves in the meter layer comp@ge% | U R P . @ass germination of maize and common
bean (cowpea) was observed from 15 td2@8. Thinning of the young crops of maize and
common bean was carried out as well as machhremoval of remained weeds.
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Figure 42. Germination of maize and cowpea

327. Too much effort was made while connecting the lock of portabi@gation chutesof
SANIIRI, because chutes were defective.

Figure 43. Mounting the plastic chutes for irrigation
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Figure 44. Not matching ends of two plastic chutes cause great losses during the irrigation process

Figure 45. Irrigation chute in maize field, 2038

328. With the purpose of hermetic and rigid connection, irrigation chutes were placed from
furrows’ head, joints of chutes were put as close as possible (by adding ground) for reducing the
spacing and strong leakage. peeventleakagefully was not possiblethat is why during
irrigation, at the places of chutes joining, moistening and washout of soil took place under the
chutes. Constarontrolandadding the ground dhe joints take too much time, and also bring

to zero all positive indications of chut&¥e think thatwhile manufacturingdf chutesthere was

mistake in the technological process, as a result of which chutes parameters changes at the joint
place.
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Figure 46. Plastic chutes control irrigation and reduce watefinduced erosion

329. Regulation of water outlets fallocating the calculated ratelimination of leakages at
joints, and also preparation of necessary equipmeair§ stopwatches, measurement tape,
measuring glasses, bottles for water withdrawal for turbielity) are carried out before each
irrigation.

330. After 6-7 leaves coming up, mineral fertilizers Carbamide was applied in the amount of
100 kgha' (25.06.08).First irrigation was done (20.06.08) irrigation norm of 600 1@ ha

! The next vegetation irrigians were carried owvhenpre-irrigation threshold equal to 0. <

was reducedthe second irrigation was made on 05.07%@® irrigation norm of 600 @ hat;

the third was on 17.07.08 with irrigation norm of 658 ha’; the forth was on 29.08.08 with
irrigation norm of &0 m3 ha; the fifth was or.3.08.08with irrigation norm o650m3 ha.

331. On 13.09.08 common bean crops were harvested. Zm09.08 maize crops were
harvested.

332. Observations were carried out at various water ratésl/g&c, 02 l/sec, 03 I/seq for:
speed of entering the last point of furromahout of furrows, discharge at the end of furrow,
evenness of moisture along the length of furrow etc.

333. After germination treatment with herbicide “Dialen” (30.06.2008) with dal
consumption was carried out faveed control. Fieldtreatmentwith herbicde helped to
exterminate all weed plants for 90%. Howederring next irrigations seedsof weeds(which
have notgrown beforg recommencedheir germination on the irrigated fields, weed control
was carried out by mechanical method.

334. On the photo weeds l&img 2 dayq02.07.08)after treatment with “Dialen”.
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Figure 47. After treatment with herbicide “Dialen

Figure 48. Weeds residues at the end of vegetati¢hl.09.08)

335. Samples taken for NPK after haniegtare given in th@able36.

Table 36. Content of nutrient elements in0-60 cm soil layer at the experiment and control sites (October

2008)
< Layers, Nutrient elements, mg/kg
cm NH4 NOs Nnos P05 K20
Experiment site
1 0-20 - 56.38 12.74 4.51 237.02
2 2040 - 49.08 11.10 3.99 251.14
3 40-60 - 45.66 10.32 2.85 273.97

109



Kyrgyzstan activity report

Control site
4 0-20 - 35.09 7.93 1.17 234.19
5 2040 - 17.67 3.99 - 153.00
6 40-60 - 2.41 0.54 - 94.12

15.4Soil praection against erosion by improving the elements of
irrigation techniques

15.4.1Reasonf formation and occurrence of irrigation erosion

336. Irrigation erosionwhich emerges undethe activity of irrigation watersappears as
retrogression of canals, demoliti@f the structures on them and soil washout during the
irrigation which is made directly from field.

337. Detailedconsideratiorof the reasonof irrigation erosionprocessesccurrence showed
that it is stipulatedby relief (big slopsin the area horizontal ruggednessand tillage of the
territory, availability of a numberof slopsat the sameirrigation site), soil conditions(type of
soil, their hydro physicalfeatures and mechanical compositior), plant cover and also
organizationaleconomical activities ofdman being. Irrelationto this the main prerequisites
for developmenbf irrigation erosionare wrongarrangemenbf theirrigation site territory, bad
leveling of field surfaces low level of agro techniquesfor agricultural crops cultivation
absence omodern engineering irrigation network on the considerable area of irrigated lands
construction of irrigation network with not acceptable sjgisence of discharge network in
the majority of systemsas a result of which water escape is made to theesieheams and
ravines without preliminary installation of erosipreventive structuresdiscrepancy of
irrigation techniques elemenfength of furrow and water rate for furrow) to the slops of
irrigated siteswrong arrangement of field worksion devpment and in number of cases
neglect of erosioprotective technological activities.

338. At leastin one exampleit shouldbe pointedout to which negative consequences can
lead washout of irrigation furrow in case of not following the optimal water oatéhé furrow.

Agro technical soil tillage after irrigation becomes difficult because at a deep gully knives of
cultivator do not reach the bottom of furrow as a result of which hoeing quality reduces; soil is
moistened only below the gully, and at abowesipon raiseebeds of furrows remain dry.
Repeatedurrow cuttingmake them worse because creates better conditions for eragpied
fertilizers are removed by water flow without being used by plants.

339. Resultsof field experimentsshow that surfaceirrigation in any conditions(soil, slop)
irrespective of irrigation techniques elements, washout and soil particle transport take place in
any case beginning from the slop 0.007. Obviotisht absolutepreventionof erosionis not
possible Meanwhilewith appropriateegulationof waterrate for thefurrow andotherelements
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of irrigation techniquesand technologyit is possibleto minimize erosionand its negative
influenceon soil productivityandthereforeon cropsproductivity.

15.4.2Soll protection againsterosion by changing the slops and direction of
irrigation furrow

340. Irrigation method into furrows still dominates foothills zone. Thisis a bit laborious
procesf moisturesupplyto irrigated lands Thatis why in orderto providea high efficiency

of plantsmoisteningit is necessaryo createperfectsystemsfor furrow irrigation, usageof

which would improve irrigation technologyof slope lands and would becomethe basis for
obtaining stable and rich crops yield and also would be a reliable soil geobn against
irrigation erosion. Irthis relation,concept of erosion control is the selection of optimal values
of irrigation techniques elements and erosion secure direction and slope of irrigation furrow
applicable to the specific slope relief.

341. In conditions of high slops(0.007...0.10)in foothill zonessurfaceirrigation will be
effective if improved elementsof furrow irrigation techniquesare used- this is the irrigation
along deep short furrows with irrigation technology- through furrow and by normalized
alternatewatersupplyinto the furrow.

342. Irrigation to the furrows on its own account is ecologically clean, provides deeper soil
moistening. During irrigation soil moistens in the period of water movement along furrow with
relatively less ratég = 0.1...03 I/seq, water goes into the soil mainly by capillary method, i.e.
infiltrates by profile. Methodf furrow irrigation enables the usage of mechanisms on raised
bed soil tillage, providing good aeration inside the soil (content of ventilated thie soil, as
during irrigation raisecbeds between furrows remain relatively dry, this considerably improves
air and thermal regime of soil).

343. The main advantageof furrow irrigation is also that soil crustdoes not form on the
raisedbed spaces and i more economical and rational then other methods of surface
irrigation. Technicallyirrigation norm can be reduced to minimum- 300...500m3 ha’ for
vegetables 500...600m3 ha! for tilled crops and600...800m3 ha' for grain cereals and
permanent grasses.

344. Furrows cutting by mechanismsshould be continuousalong the whole length of
irrigated site and especiallygualitative- with following the straightness relatively to the crops
line and clean from earth clods, waste and root residues from the previous.gwithout
fulfillment of theserequirementst is very difficult to carry out effectively the resource saving
technologies of normalized water supply and erosion free irrigation on the furrows.

345. At indicatedparametersicceptedspeedof waterrate forthe furrow shouldnot exceed
0.2...0.3 m/min, at water discharge in the furrow @1...03 I/s, and possible value of
acceptable soil washout should not excé@d.15t ha' per year.
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15.4.350il protection against erosion by regulating the rate of irrigation
flow

346. Time of waterenteringto the end ofiry furrow is one of the most important erosien
protective indicators of irrigation techniques elements. Witer, movingalongthe bottom of
irrigation furrow changes according to the rate and movement speed uedefliknce of
water consumption ability of soil and slope.

347. For cogency two experimental variations of investigations were carried out. The first
variant— furrows cut at high slope@ = 006) and the second variantfurrows cut at erosion
preventive sdpes(i = 0.014).

348. Determinatiorresults of average speed of water movement along the dry fufiale(

37) depending on studied rates of irrigation flow shows that at the site with big slope flow speed
increasesrbm0,22up t01.01 m/min, time of lag reduces almost in 3 times. Thus, time of water
entering to the end of furrow at the small slopes is equgEl onin., and at the big slope406

min.

Table 37. Influence of the speedof irri gation water flow movementon irrigation erosion

Speed of irrigation current, o Erosion per | Coefficient )
Water flow into m/min Irrigation one of Maize
furrow l/sec, - norm, irrigation efficiency | Productivity,
alternate Middle of End of net/gross tha-l ! of cha-1
Current furrow furrow m3ha-1 irrigation
L=35 L=70 techniques
Experiment = 0.014
0.1-0.05 2.8 0.84
0.9—0.1 0.48 0.20 650/774 3.4 0.8
0.3-0. 0.21 0.23 650/788 48 0.86
o 0.23 0.25 650/754 ' '
average 0.84 79
Control i=0.06
0.1-0.05 0.69 0.81 650 18.7 0.61
0.2-0.1 0.81 0.94 650 25.3 0.59
0.3-0.2 ' ' . .
0.98 1.05 650 32.2 0.64
average 0.61 61
349. In thisrelationhavingconsideredhe methodsof improvingthe techniquedor reducing

the water entering timeat the big slopeswe can observethat they do notimprove ecological
conditionof slopeslandsirrigation, but only in someextentreducesoil erosionin comparison
with the sitesof traditional irrigation. Neverthelessiegativeresultsin any caseshowedthat
testedactivities would give its positive resultand effect if upgradingof irrigation techniques
andtechnologiedeginsfrom changingthe directionof irrigation furrows alongthe slopesclose
to contouri.e angularlyto thenormal relatively to maximum one.
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350. In suchexpeimental variation the usag# crosscleft’s closing in slopesand contour
(slanting furrows cutting considerablyeducesvater movementspeedalongthe whole length
of irrigation furrow and time of water entering increasess morethen2 times speedof flow
movementeducesn morethen5 times becoming erosion safe.

351. As for experimental variation witkalternatecurrentof water supply into the furrow
(reducing it to the value of 2/3 discharge voluntie¢n here becomes evident that rationality of
suchregime and optimal irrigation technology into the furrows by cutback is fit nicely.

352. Usage of cross cleft’s closing influences not only on reducing water movement speed
along the whole length of the furrow, but also on reducing the discharge of irrigaiten
And as there is no water discharge then there is also no sediment runoff.

15.4.4Soil protection against erosion by regulating the depth and length of
irrigation furrow

353. During irrigations to deep furrows on wigdew sowings with availability of middlenal

big slopes, water that moves along the packed layer of soil makes washout of slopes and
furrows’ bottoms,- washout depth at big slopes reaches 35 cm, sometimes even up to under
laying pebble stoned layer.

354. Accordingto the flow rateq = 0.10l/secwate time for the furrow of 10 cm depth at
furrow’s length of 70 m at the control with big slope 0.06 is made219 min., and at 30 cm
depth only 189 minTable38). Togethemwith this, atthe experimeni.e. atthe smallslopswith
resource saving irrigation technology time of water entering the end of furrow is46édad
438 min. Byincreasingof irrigation flow, for exampleup to 0.3 I/seg time of water entering at
the control considerably reduces correspoglgirio 111 and 103 min., and at the experiment
time of water entering is stable and stays at the lev&@&nd290min. Discharge of sediment
runoff for one irrigation at the control has been made at the rar2@, ®fo 31,8t, and at the
experiment wa minimum stable, at the range48...48 t per one irrigation.

Table 38. Influence of furrow’s depth and rate of irrigation flow on irrigational soil erosion L bore =70m

Rate of . Average speed of water lag Discharge of
Depth of L Time Of. along the furrow’s sections, Irrigation sediment
irrigation entering ftill i
furrow, m/min norm, runoff per one
flow, the end of N
cm : m3ha-1 irrigation,
l/sec furrow, min | g.19 3035 6570
tha-1
Experiment i =0.014
10 0.10 466 0.19 0,19 0.15 731 2.4
15 0.10 411 0.22 0,13 0.17 712 3.2
30 0.10 438 0.21 0,16 0.16 723 3.9
10 0.20 389 0.23 0,15 0.18 650 3.1
15 0.20 363 0.25 0,20 0.19 643 3.6
30 0.20 332 0.27 0,22 0.21 650 4.1
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10 0.30 310 0.29 0,22 0.23 670 4.3
15 0.30 317 0.31 0,21 0.22 658 4.6
30 0.30 290 0.35 0,23 0.24 660 4.8
Control i =0.06
10 0.10 219 0.81 0,88 0.82 650 9.9
15 0.10 194 0.79 0,85 0.86 669 14.4
30 0.10 189 0.77 0,85 0.87 681 18.5
10 0.20 155 0.88 0,92 0.95 700 19.7
15 0.20 130 0.90 0,96 0.94 693 233
30 0.20 125 0.91 0,93 0.96 715 245
10 0.30 111 0.90 0,92 0.93 730 28.3
15 0.30 106 0.94 0,91 1.01 725 30.7
30 0.30 103 0.92 0,94 1.05 732 31.8

355. Reducingof water entering speedt shallow irrigation furrows is explainedby the
availability of mellow layer in furrow perimeterthat promotesa betterwaterinfiltration of the
sides good moisteningof root layer, lessmovementand dischargeof soil particlesout of the
irrigation cardsand at last increasingthe productivity of vegetablesThus, more optimal depth
of irrigation furrows at the slope lands26...30cm, and the length of furrow is abat@m.

15.9nvestigation results for 2009 at cultivating spring wheat of
“Intensivnaya” variety of the first reproduction

15.5.1Preparation of irrigation site for the sowings and vegetation
irrigati on

356. Ploughing at lte experimentsite was doneon 12.11.08,deep up ta25...30 cm with

applying mineral fertilizeammonium phosphatgith norm of 80 kgha' under the tillage.

357. On 24.03.09agro technical soil tillage was carried paticro planning— by a havy

mala harrowing by heavy harrow, deep disking. @n04.09samples were taken for defining

the initial moisture and NPK nutrient elements’ reserves. On the second day wheat sowing of
“Intensivnaya” variety of &treproduction was carried out with repsg application of mineral
fertilizers “Ammonium phosphaté in calculation for 80 kgha'. Sowing was carried out
according to the method of sowing furrows by the Indian planterl451i5. 04.09good and
evensproutsof wheatappearedOn 14 -15. 04.0%ield was treated with herbicide “Dezormon”

with consumption of 1 ha’ for weed control. Observations for the soil moisture and for growth
and development of the plants were carried all the time during the vegetation period.

358. Spring storm precipitations(accordingto the dataof Belovodskayawveatherstationis
morethen70 mm) madepossibleto postponehe terms of the first irrigation approximately for

1 month, as participations stayed in cut furrows and effectively were used by the plants with
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moisture &the level of B8 G «ill the time of the second irrigation. For this reason first planned
irrigation was postponed according to the irrigation regime to 21 June. Taking into account the
initial moisture reserves one irrigation was done with noriis@fm3 ha'. Plan experiments

for erosionprevention activities were carried out during the irrigation.

15.5.Z2Technical technological results of wheat irrigation on the sowing
furrows.

359. At the big slopesof more theni > 0.007, erosion processesstrengthening dueo
increased norms of water supply and unacceptable speed movement of irrigation flow in the
furrow itself.

360. Forefficient usage of irrigated area at the high slops and for the purpose of considerable
reducing and liquidation of erosion processes, vegetatidmpreemergence irrigation of wheat,
alfalfa, annual grasses and other crops of solid sowing is recommended to carry out into the
sowing furrows.

361. Infactthisis thetype of the sameirrigation asinto the cleannot sownfurrows the only
differenceis that cutting of sowing furrows is carriedout, ass rule, togetherwith sowing of

narrow rowed crops and crops of solid sowing. For this purpose solid sowing of wheat was
carried out by the Indian planter and after that by the second passing of furroRes5K0
Furrows were cut immediately after the sowing. In this case seeds remain not only at the bottom
of furrow but also place at the slopes of cut furrows. Together with this it should be pointed out
that seeds grow faster thank to better contact with s

362. Irrigation into the sowingfurrows allow to the root systemsof plantto fix pit-run fines

firmly aroundthe perimeterof sowing furrows. And as experimentshowedthis is a good
erosionpreventiveactivity for usingrationalirrigation at big slopesupto i = 0.10...0.15asthe

surface part of plants creates an additional roughness in the furrow’s perimeter, which causes
the obstacles that considerably reduce the speed of water to the furrows, preventing erosion
processes and considerably increasirgithigation quality Table 40). Quality coefficient of
irrigation increasesip to 0.98,andco efficiencyof efficiency of irrigation techniques up td98,

while irrigation for clean furrow showed considerablywéy rates— correspondingly equal to

0.69 and 057. Togetherwith this there is almost no erosiohaple39) while irrigation of clean

furrow considerably impairs washing out a fertile layer in the amount Gft32a’ per one
irrigation.

363. Sowing furrows are cut at a distances6f70 cm from each other. Water supply is made
by increased current up @7...1.0I/s for each furrow. Thank to optimal moisture supply of the
plants for the account of precipitations irrisg, the first irrigation in foothills zone will be
required in average annual year not earlier then in the middle of JunleatBiyne plantswill
get strongerand their root system will firmly resist erosion processes during irrigations and
intensive pecipitations Figure49).
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364. Thus the advantages of crops irrigation of solid sowing into the sown furrows are as
follows:

* Irrigation water economgto 30%);
* Increasingof irrigation evenness at the site 38%;

» Passibility of optimal matchingof irrigation techniques elements and irrigation elements
by arranging appropriate distance between furrow

» Providing the usage of technical facilities of small mechanization
* Improvingthework conditionsof irrigator and inceasing its productivity

* Providing the unity of irrigation techniquesof all crop rotationsat their replacement
(rotation) at the irrigated site, that guarantees applicability of unity and one type
irrigation techniques.

Figure 49. Wheatirrigation into the sowing furrows

Table 39. Detection of irrigation erosion during wheat irrigation according to the technology of sowing

furrow

. I Irrigati on | Length of Water Erosion per
Experimental Irrigation Types of rate fFUITOW. turbidity ~ One

variations technology slopes, i . ' 5 irrigation,
m*ha-1 m kg/m
tha-1

1-spring wheat| Sowing furrow 0.014 735/750 80 traces -
2-spring wheat| Sowing furrow 0.06 735/750 80 traces -
3-spring wheat| Clean furrow 0.06 735/1290 80 6.7 327
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Table 40. Irrigation quality in sowing furrows at cultivation of spring wheat of “Intensivnaya” variety

- Moisture reserves in 080 soil igati
_ Water Length of Irigation rate, | Efficiency Imgation Wheat
c Imigation | intake into fur?ow Slope, J of layer, quality yield
rop method eplication | e furrow, ° : i net/gross inrigation mPha-1 Chal,
I'sec techniques | \yend of bore Wbegin. bore | Di :d
1 0.7 80 0.014 735/750 0.98 1870 1910 0.98
) Sowing
Spring fUrTOw 2 0.7 80 0.014 735/750 0.98 1860 1890 0.98
wheat 3 0.7 80 0.014 735/750 0.98 1880 1920 0.98
Average 0.98 43
1 0.7 80 0.06 735/770 0.95 2050 2135 0.96
] Sowing
Spring furrow 2 0.7 80 0.06 735/770 0.95 2170 2237 0.97
wheat 3 0.7 80 0.06 735/770 0.95 2090 2133 0.98
Average 0.97 41
1 0.7 80 0.06 735/1290 0.57 2130 3179 0.68
) Sowing
Spring furrow 2 0.7 80 0.06 735/1290 0.57 2210 3113 0.71
wheat 3 0.7 80 0.06 735/1290 0.57 2105 3096 0.68
Average 0.69 30
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15.6Conclusions

365. On the soils with slopesfrom 0.007 and higher, at any rates ofirrigation flow canbe
observedheirrigation erosion As aresultof this degradatiormanddepletionof humusandgross
formsof nitrogenandphosphorousook placedueto the sedimentunoff dischargen the zone
of washoutandablation.

366. On the heavyreclamationlandsof foothills were worked out staged principlesof soil
tillage, irrigation techniqueswith usinga complexof reclamation agro technicalactivities for
preventingor considerableeducingof erosionprocesseandfor increasinghefertility of slope
lands

367. Effectivemethoddor irrigation erosion control are as follows:

368. deepto 30 cm plowing across the slggearrowing by heavy harrows, disksaize
sowing in two lines

369. on maize cropsis recommendedo changethe direction of irrigation furrow from
dominated dip along the slope teetgiven (0.005...007) erosion secure dip, directed across

the slope. While cultivating grains and cereals is recommended to carry out the solid sowing
with irrigating the furrows. Atthe slop ofi = 0.15is recommendedo cut furrows to the
direction of @minated slop, as at such slop erosion processes do not appear. Irrigation
coefficientwill be0.98,i.e. in fact evenness of moistening is 100% with irrigation efficiency of
0.98%. Water intake to the furrow is possible till 1 l/sec. Optimal length ajation furrow
depending on micro relief is till 80 m. Depth of furrow placement2s 6m. Head water intake

into the furrow is g= 0.2...0.3 I/sec Acceptableaveragespeedof watercoursein not matted
furrow should not exceed 25 cm/min. Irrigation ofireais carried out through furrow.

370. water accountingshould be done at the border of water allocation to the farm by
trapezoid weir Chipoletti, and inside the farm by triangular weir Thomson. Normabatsa
distributionis carriedoutby polyethylene tubs bottles of mineral water and napkins.

371. following the recommended water saving techniques and technologies enabled to reduce
erosion processes in the irrigations on clean furrow in more then 8 times and reduce soil erosion
from 31.8 t ha' to quite accptable— 3.9t ha' per one irrigation. In the irrigations on sowing
furrows is possible (till the dip= 0.1) to prevent totally erosion of slope lands.

372. Maizeyield in comparison with control increased for 23% and has been madea?9 c
and wheat yiel increased for 31% and has been n¥ide.43c ha'.
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16 Kyrgyzstan: Activity 4. Effect of conjunctive use of
fresh and drainage water on crop yields and soil salinity
build-up

16.1introduction

16.1.10Dbjective

373. The objective of this activity was etermine the podslity of using drainage water for
productivity and its qualityThe experimentwascarriedRXW LQ WKH ILHOG <« RI1 PDL]H F
following variants are studied in the experiment:

1. Usage of clean water.
2. Usage of drainage water.
3. Combining clean and drainagvater in ratio 1:1.
374. Irrigations are assigned according to the moisture of the soil with using facilities for

water allocation and accounting.
375. The following works were carried out during the reporting period:

376. place and sizes of boaghte were determing which are planned to install on the
derivation of watedistributing canal for creating backup and diversion flow in the field of farm
“Daniyar”. Size of boardsis o FP

377. Preliminary negotiations were held with manufacturers of bgatds and after
measuring the structure manufacturer prepared an agremeent forgatesdmanufacturing.
Gates were installed together with WURIdure34andFigure50).

378. Necessary equipment was bought for calculation of irrigation water which comes to the
farm’s field:

x Portableweir Chipolletti andhead
x Triangular weir homson

379. Preirrigation soil noisture was determined. Soil selection was done from 4 points from
layers— 0-20, 2640, 4660, 6680, 80100 cm. Norm of presowing irrigation was calculated
according to the moisture. Water accounting was determined with help of portable weir
Chipolettiwhich is available at “Daniyar” farm. Norm of psewing irrigation is made 1100

m3 ha?, in fact poured 1000 miga™.

120



Kyrgyzstan activity report

Figure 50. Scheme of farm’s irrigational system

Legend 1 —reservoir
2 —on-farm canalland bed
3 —T-bendwater apportioningfiat board
4 —inter-farm canalland bed)
5 —water distributor in the fiel(flat board)
6 —weir Chipoletti
7 —experimental field

380. Existing reservoir is considered as an irrigation soufggri(e50). Water from reservoir
comes into the ofarm canaland from the latter into the intéarm canal. Water intake in the
field was carried out from intefiarm distributor. And at the point of water outlet water account
was carried outhrough the temporary (intake) sprinkler which is regulated by trapezoid weir
Chipoletti. Distance from reservoir to experiment site is 700 m. Distribution to the irrigation
furrow was done through the vent furrow regulated by triangular Tomson weir.

381. Inspring period collector drainage waters will be used in the experiment 4. In relation to
this water samples were taken for determination of their chemical composition. The following
results were obtained as a result of chemical water analysis by water taking

X Mineralization of drainage water 1s19 g/l;
X Mineralization of ground water 29 g/l;
X Type of mineralization is sulphatkydrocarbonate

382. According to the results conclusion can be made that water is applicable for irrigation.

383. Observation over grounwater table. Experiment site is located in a zone of shallow

groundwater level. At determining irrigation norm for crops it is necessary to take into account
feeding from ground water. For observing the level of ground waters at the beginning of April 2
were installed two observation wells with 2 m depth at the beginning (1 well) and at the end of
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experiment site (1 well). Aluminum pipes with diameter of 40 mm were installed as the well
(photos7, 8). Measurement of the ground water level is carried @ghtanhelp of polyethylene
pipe with 15 mm diameter which is lowered to the well. After that length of damped pipe is
measured by measuring tape. Measurements are made twice per Tadted 7).

Table 41. Dynamics of ground waters’ level (cm) in wells

Date of observation
Number of
wells 4.04.09 | 18.04.09 02.05.09 16.05.09 30.05.09 13.06.09 27.06.09
1 175 166 168 157 148 152 121
2 165 157 158 149 143 144 111
384. Irrigation of maize crops &s carried out at the experiment site on 26 June, as a result of

which level of ground waters raised up to 21121 cm. Observations will be continued after
each irrigation. For the reason tiResearctof previous years confirmed the possibility of using
drainage waters, irrigations in 2009 are carried out directly from the reservoir. Irrigation was
done on 26- 28 June, terms of irrigation were postponed due to the abundant of precipitation,
pre-irrigation moisture turned out to be highaple42).

Table 42 Dynamics of soil moisture inmeter layer (% from dry soil mass)

Number of Month, decade
points May June
I Il 1] I Il 1]
1 21.3 20.4 19.4 19.2 175 16.0
2 20.4 20.2 18.9 187 174 15.8
3 20.3 19.6 18.4 17.8 17.3 15.6

385. During irrigation rate for each furrow has been made 0.35 I/sec., duration of irrigation
was 5 hours. Irrigation norm is 650 rh@’. Length of each experiment site is 100 m. Width is
4.2 m. Total area is 420 m@/idth of raisedbeds in irrigation furrows is 0.7 m.

386. Discharge furrows are cut across the irrigation furrows witR2@m depth into the cut

andfill in order to be commanded by them and to create a zero slop. Length of discharge
furrows has been made24m that was enough for serving 6 irrigation furrows at the same time.
'LVFKDUJH IXUURZV ZHUH ODLG DW JHUR VORS gme_\hc mdehg
allocation into the heads of each irrigation furrow. Trapezoid weir Chipoletti is installed in the

head of temporary sprinkler for water accounting at the site.
387. Irrigation rates through trapezoid spillway was determined according to the formula:

Q= 1,86x B x H*2, m¥/sec
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where <-—width of weir in meters (in our case 0.4;ahd G— water head over
weir, m.

388. Such kind of weir was installed also at the end of experiment site for discharge water
accounting. Regulation of water rate for the furrow was carried out by technical facilities of
small mechanization of surface irrigatiertriangular weir Thomson. Irrigation rate through
triangular weir homson was determined according to the formula:

Q=1,4x H>5, m¥sec
Z K H U Hwafter head over weir, m.

389. Second irrigation of maize was carried out on 10 July. Rate for the furrow has been
made 0.35 I/sec, duration of irrigation was 4.5 hours, irrigation norm was 76a’m3
16.2Preliminary conclusions

390. Mineralization of draiage water is not high which allows using it for irrigation. It is
necessary to control the soil processes duri \@getation seasons, as mineralization of
ground water can be increased because of increasing the dosage of fertilizers.
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17Kyrgyzstan: Activity 5: Assessment of influence of exact
leveling, carried out by laser land leveler on water
economy, salinity and crops productivity in irrigated
zone

17.1introduction

391. ,QYHVWLJDWLRQ LV FDUULHG RXW LQ WKH ILHOG « RQ VR\
carried out laser land leveling at the given slop of 0.007. In spring 2009 repeated field leveling
provided the general slop from the south to the nodtb04.

17.1.10bjective

392. The objective of this activity wase study irrigation regime of soybean at different water
rates into the furrow and water economy.

17.1.ZTasks ofResearch(for two variations)

- selection of furrow length and water rate for each furrow depending onoghe sl
of the areand soil permeability;,

- studying a movement of water flow in the furrows (time of entering the last point
in the furrow);

- measurement of water rate into the furrow by Tomson weir;
- determination of norms, terms and duration of the irrigations

- determination of a number of irrigations, irrigation norms and crops productivity
at the end of vegetation period;

- economic calculation, comparing efficiency of irrigation water usage.

393. Fields experiments are carried out on the lands of farm “Daniyeé8bkulukskiy district.
Soil-reclamation conditions of the site are characterized as: general slop is from the south to the
north at the range of 0.004. Relief is still and leveled. Soils are mead®nozem. Average
volume weight in meter layer of theikis 1.30 g/cm?3 (1.28 g/cm? in20 cm of the layer, up to

1.43 g/cm? for profile). Mechanical texture of the soil is middle loamy (0...20 cm), heavy
loamy (20...40 cm), clays (40...60 cm), light loamy (60...80 cm), clays (80...100 cm). Ground
waters are laid inne depth of 0.7...1.8 m from the ground surface. Minimal moisture capacity

in the meter layer of the soil at the average is made 22% from the soil volume weight of 2200
m3 ha'. Threshold of prérrigation moisture capacity is 15.4% (1540 rma?). Water
pemeability is middle- 10-12 cm/hour.
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394. Preliminary results carried out at the site in autumn 2008 showed that rate for furrow at
the range of 0.+ 0.15 I/sec provides water economy, allows to irrigate without discharge, but
increases the duration of irrigan up to 8- 11 hours (refer to annual Report for 2008).

395. According to the recommendations, the length of experiment $06 m and water rate

into furrow (0.50 I/sec) was selected according to the average soil permeability (10cm/hour) and
area slop (@04). Width of the experiment site is 6.3 m then total area of the experiment site is
630 m2. Width of raisedbeds in irrigation furrows has made 0.7 m, amount of experiment
furrows is 9 pieces. Experiment replication is triple. Date of soybean sowinfgis| 2009.

17.1.3Cutting of discharge furrow

396. Discharge furrowsverecut across the irrigation furrows with depth of 20...25 cm into
cut-andHills in order to be commanded by them over irrigated field and for creation of zero slop.

397. Length of discharge furrowsak been made 6.3 m that is enough for serving 9 irrigation
furrows at once. Distance between irrigation furrows has been made 0.7 m. Discharge furrow
were laid at zero slop that gives the chance to equal water allocation for each irrigation furrow.
Trapezad weir Chipoletti is installed at the head of temporary sprinkler for water accounting at
the sites. Irrigation rate through trapezoid weir was calculated according to the formula:

4 o <}pmisec.
Z K H U-Hwidth of weir, m (in our case 0.4 ngnd G- water head over weir, m.

398. Normal regulation of water rate into the furrow was carried out by triangular Tomson
weir during irrigation. Irrigation rate through triangulasrmson weir was determined according
to the formula:

Q=1,40G"% m’sec
where, G—water head over weir, m.

399. Determination of duration and norms of irrigation. The first irrigation was done on 27
June 2009 during the phase of soybean budding. InXberiment (variation 1) with water
supply g=0.50 I/sec, average duration of the time of entering the last point in the furrow has
been made 3 hours 36 minutes. After stream entering to the end of the furrow, stream flow at
the beginning of the furrow reded to 0.35 I/sec, for the volume of waste to be reduced.
Further experiment plots were irrigated for 1.5 hours more with water escape in order to irrigate
the endings of furrows. During the indicated total irrigation duration (5 hours 6 minutes), in fact
irrigation gross norm has been made 110tha net norm- 660 m3ha. Data for irrigation

norm at various experimental variations are given inTiélele43. As it is shown in th@able
43irrigation water moves faster on the leveled surface then on uneven site. The second irrigation
is planned on 9 July. Thus, investigations will continue during further irrigations.
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Table 43. Determination of time (t) and speed of irrigation stream entering to the furrow’s sections (V).
The first irrigation.

Experimental Furrows’ Average for 3 replications Irrigation | Volume | Irrigation
variation sections, ; gross of net norm,
time, t Average norm water m3ha-1
m h ' speed of N escape
min streamV,| Mhal ’
. meha-1
m/min
1 —experiment Beginning 10 30
Irigation with  water| Of irrigation
escape 0-10 11 05 35
=0,50 I/sec
g 1050 12 57 2.8
50-70 13 25 1.4
70-100 14 01 1.2
Time of erering for 0-100 3 36 3.36
100 m
Irrigation duration 1 30
Total irrigation duration 5 06
1100 440 660
2 —control Beginning 10 30
Irigation with  water| Of irrigation
escape 0-10 11 06 3.6
4=0,35 lisec 10-50 13 06 3.0
50-70 13 40 1.7
70-100 14 22 1.4
Time of entering for 0-100 3 52 3.52
100 m
Irrigation duration 2 00
Total irrigation duration 5 52
1260 510 750

17.2Preliminary conclusions

400. At well leveled fields with small rate into thiarrow 0.1— 0.15 I/sec irrigation can be
carried out without water escape. For time saving it is possible to increase water rate into the

furrow up to 0.380.50 I/sec at this slop without consequences of irrigational erosion.
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18Kyrgyzstan: Activity 6. Calibration and usage ofthe
optical sensor* Greenseker”

18.1Introduction

18.2Materials and Methods

401. The following work was carried out in 2009. In April experience for calibration a
signaling device Green Seeker was implemented on the winter wheat crops in & \ath
replications. Treatments of nitrogen fertilizers with application norm of 0, 30, 45, 60, 75, 90 kg
ha'. Plot area is 15 m2. Measurement of NDVI data was carried out by Greenseeker on the
crops every week.

18.3Results and discussion

402. NDVI data is give in theTable 44, and NDVI registrations’ schedule is shown in the
Figure51.

Table 44. NDVI data at the experiment site according to the calibrabn of Green Seeker

Registration Experimental variation

NO N30 N45 N60 N75 N9C
04.04.09 0.13 0.13 0.13 0.14 0.11 0.13
12.04.0 0.1« 0.1£ 0.1t 0.1t 0.1: 0.1t
18.04.0! 0.3i 0.3t 0.3¢ 0.4¢ 0.42 0.3¢
26.04.0! 0.3i 0.3t 0.3¢ 0.4¢ 0.42 0.3¢
03.05.9 0.4¢ 0.4< 0.44 0.5¢ 0.4¢ 0.4¢€
10.05.0! 0.6¢ 0.6¢ 0.6¢ 0.7¢ 0.72 0.72
16.05.0! 0.6¢ 0.7C 0.7¢ 0.71 0.7: 0.7¢€
24.05.0! 0.6¢€ 0.6¢ 0.72 0.7¢ 0.74 0.7¢€
30.05.0! 0.6t 0.6€ 0.6¢ 0.7C 0.71 0.71
06.06.0! 0.6¢ 0.67 0.6¢ 0.7C 0.7¢ 0.7¢
13.06.0! 0.62 0.6% 0.62 0.6¢ 0.67 0.6¢€
20.06.0! 0.3¢€ 0.3t 0.37 0.3¢ 0.41 0.3¢
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Figure 51. 5 NDVI measurements

403. Calculator was created according to the results of productivity for further validation of
nitrogenfertilizers. Sites with enriched nitramn were laid on three farmer’s fields. Area of sites

is 25 m2. NDVI data measurement was carried out every day at the sites and on the farmer’s
field. NDVI data are given in th&able 45; schedule of NDVI registratns is shown in the

Figure52.

Table 45. NDVI data at the site enriched by nitrogen (en.N) and in the farm’s field (f.f.)

Date of Site 1 Site 2 Site 3
calculation
en.N f. f. en.N f. f. en.N f. f.

0404 0 01 0.1z 01F 0.1¢ 0.3F 0.3F
12.04.0¢ 0.1¢€ 01e¢ 015 015 0.3¢ 0.3¢
18 04 O 0337 nAas n4r [aRel: 0 GF 0 A2
26.04.0¢ 0.4c: 04- 0.k 04 0.7 0.6¢
03.05 .0 0.5- 0.4¢ 067 0.6( 0.7¢ 072
10.05.0¢ 07 0.71 074 06< 07c 0.6f
16 0509 073 077 0 7¢ 0R7 n71 0 RC
24 05 (O 07° 0.7- 0.7c 0.6F 0.AC 0.6f
20 05 0 0 RC 06 0 6Z 0R2 0 5¢ 0 AC
06.06 0 0.6¢ 0.6E 067 0.5¢ 061 0.6(C
13 06 O 0 GF 062 061 05§ 0 5¢ 057
20.06.0¢ 0.3i 0.3t 0.3t 0.3 0.3t 0.3:
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Figure 52. NDVI measurements

404. In the calculator obtained according to the calibration results of Green Seeker device in
2008 were calculated the needs in nitrogen fertilizers at farms’ fields at the area of 25 m2.
Fertilizers were applied on 3 May @@. Norms of fertilizers are shown ifiable 46.
Productivity of the fields, enriched with nitrogen and of the farm fields are shown in Table 17.
As can be seen from th€able 47 with application of fertilizers norms calculated in the
calculator, productivity increased for-8@0 kg

Table 46. Needs in nitrogen fertilizers according to the calculator in calculation for 25

Field Norm of fertilizers, kg
Site 1 0.385
Site 2 0.124
Site 3 0.136

Table 47. Productivity on the farms’ fields according to the validation, kgha-1

Site 1

Site 2

Site 3

en. N

f. f.

en. N

f. f.

en. N

f. f.

2120

2040

2320

2280

2520

2400
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19Kyrgyzstan: Activity 7. Dissemination of results and
developing mechanisms for upscaling and outscaling of
the SLMR options

405. During the reporting period at the experiment site 2 field days were spent for
demonstration the sowing of winter crops at zero till and @ filmys for demonstration of
sowing maize by raiseded planter.

406. In summer 2008 seminar was held with participation of the heads of the farms and the
heads of Sokulukskiy district where laser land leveler and rlisddlanter for sowing stubble
crops wee demonstrated. Seminar’s activity was shown in agricultural programs of the
republican television and mass media.

407. 15 farmers learnt the work of leveler in the working order.

408. In 2008 4 ha of maize and 2 ha of root crops in stubble planting were sowineby
raisedbed planter.

409. In 2009 for introduction purposes 4 ha of maize and 5 ha of sunflower were sown by the
raisedbed planter. Soil leveling was carried out for sugarbeet on the area of 2 ha.
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20Tajikistan: Activity 1. Effect of strip cropping on runoff
and soil erosion on sloping landisedfor agri-horti
production systens

20.1ntroduction

410. Tajikistan is one the most mountainous regions of Central Asia. Complex nature
conditions of the country cause the occurrence of erosion processes in a hiegh dégt is

why issues of studying erosion and fighting against it as well as increasing a fertility of eroded
soils have a very important and practical meanind djikistanconditions where vertical soil
zonality is sharply observed erosion processesst&mongly developed in the zone of brown,
typical, brown carbonate soils and dark sierozems. Meanwhile these soils are valuable for dry
farming as the amount of precipitation here are quite high and the period of precipitation is
comparatively long thatrpvides the possibility to obtain high yields of many agricultural crops
without artificial irrigation.

411. But strong relief ruggedness, frequent heave showers and weak soil resistance
destructively influence on the water coming from the slopes and ontieswd are the reass
of strong soil erosion of it Republic.

412. Land degradation due to water, wind and other anthropogenic factors constantly take
place covering all big territories. That is why working out of erog@iventive activities
should be costantly upgraded with new approaches and decisions.

413. Sizes of soil erosion and damages due to erosion occurrence are so high that science
designs are required for their prevention and their results should be introduced into production.
For these reason detepment of mountain territories and fight against erosion is the most actual

in Tajikistan Positive decision of this issue is one of the most important an effective ways of
fertility increasing of all agriculture crops.

414. Potential reserves for increasitige products production in the mountain are much more
in comparison with obtained at present time. Development and usage of mountain territory and
foothills zone has a great soeedonomic value particularly in solving the industrial program.

20.1.10bjectives

x To work out soil protective techniques of crops cultivation at the eroded slope lands,
which stipulate the improvement of agro chemical soil features, reduction of slope
surface flow and washout, fertility increasing of eroded soils and increasing the
industrial abilities of mountain brown carbonate soils.

415.  The following tasks were determined in accordance with given purpose:
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x To investigate the size of surface flow and washout of soils depending on the crop
allocation at solid sowing and at line (strifipeation.

x To study a water soil regime depending on line and solid allocation of the crops.

x To determine productive capacity of moderate washed brown carbonate soils at solid
sowing and crops allocation in lines.

x To find out the changes in the contdRtl QXWULHQWYVY 1JD GHSHQGLQJ
activities.

20.2Materials and Methods

416. Availability of considerable area of eroded soils in mountain agricultural regions of
Central Tajikistan requires the usage of appropriate techniques for soil protectionstagai
erosion and for increasing the soil fertility. In the system of mountain agriculture a great role fo
fighting against erosion plays the agro technical methods which have their own features on the
eroded soils, i.e. they should be erosion preventidesaii protective.

417. With a purpose of investigating the effect of line (strip) and solid planting of different
crops on the surface flow and soil washout, increasing the fertility and productivity of moderate
eroded brown carbonate soils experiment wasezhout according to the following scheme:

1 Winter wheat (at the top of slope) hydrologic experimental plot;
alfalfa (down part of slope) at the hydrologic experimental plot;
2 Winter wheat (upper part of slope) + lentdown part of slope
3 Lentil (upper part of slope) + winter whealown part of slope
4 Alfalfa (upper part of slope) + winter wheatlown part of slope
5 Black vaporsolid
Winter wheat solid

Alfalfa - solid

418. Experiment was carried out at the hydrological experimental fo&ed at the slope
with inclination of 8120 of soutkeastern exposition. Size of hydrological experimental plot is
200 m2, with 10 m width and 20 m length. There are two experiment replications.

419. Investigation of the influence of line (strip) and sditbcation of agricultural crops on

the surface flow and soil washout was carried out at the experimental plots. Measurement of
flow volume and washout accounting were carried out during the period of precipitation, most
of which took place in MarcMay.
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420. Water running along the chutes from the plots which were enclosed by concrete slabs
was collected in the special tanks. After measuring the volume and through mixing, samples
were taken from these tanks to 1.5 | plastic bottles for defining the amowasbéd soil.

421. By necessary realculations volume of surface flow was definedmB ha® and soil
washout inkg hal. In all the experiments under each crop dynamics of soil moisture was
determined every month from April to September at 1 m depth withahalkéter interval in 10

cm, in the second half of meter in 25 cm.

422. Moisture was determined by thermostatgravimetric method.

20.2.1Study site

423. Subjects ofResearchare moderate eroded mountain carbonate soild~atabad
experimental site.

424. Climate of the exprimental site can be explained by the complex of external influences
which are defined by latitude and height above the sea level, atmospheric circulation and
character of soil forming processes. Average annual amount of precipitation in Rasht valley, in
particular inFaizabadlistrict is made 866 mm, main part of which falls in wirgpring period

and less amount falls in summer and autumn sea3aie(l.3.1). Intensity of precipitation is

made 0.53.25 mm/min. Big daily maximum of precipitation is ebgd in spring months
(March, April, May) sometimes 100 mm and more falls per day. During coleydaif mostly

rains and snows. As a result of snowing thick snow cover is formed on the soil surface and stays
quite long in the foothills zone.

425. Strong moutain-valley winds dominate here and dry the soil. This creates an additional
shortage of soil moisture. This district has moderate warm climate which enables the
development of gardening, viticulture, potato growing and grain cimaight was observed

in 2001 around the whole territory of the republic, amount of precipitation reduced-4&%30
(Table 1) together with a bit temperature increasing that led to the losses of grains and partially
to the losses of dry fruit crops.

426. Faizabadsite is located irthe foothills zone of more difarming lands (rainfed) and

has very poor plants due to the strong erosion processes (erosion diougpite of sufficient
amount of precipitations site is located in the experimental conditions. This can be explained by
active wind regime which dries the soil covBummer in this zone is dry and hot and winter is
warm and wet. Two seasons are clearly singled out here: wet @spriag) and dry (summer
autumn). During the period of wet season, soils absorb moistuttee tdull filed moisture
capacity at 100 cm depth and more. Dry period lasts from April (May) till October (November)
in some years (2007) till Decembé&or this period of time whole meter and more thickness of
soil becomes very dry till the maximum absabiity. By the middle of the summer moisture
content in a metric layer reduces to the wilting coefficient. Thus water regime of brown
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carbonate soils refers to the not eroded type (Blagoveshensliy and Kobilov, 1960;
Blagoveshenskiy and Turdiev, 1961; Sirsly, 1960).

427. Mountain brown carbonate soils develop under big grass semisavanna plants and
xerophytes shrubs (almond, pistachio, hawthorn, rosary). Normal profile of mountain brown
carbonate soils is differentiated at clearly displayed genetic horitbmaus layer has the
capacity of 3e85 cm with humus content of5% (Table48). After humus layer comes mother

rock with loess and loedike loams. This soil subtype is spread at the down part of brown soil
zone, at the heightsdm 700 (800) to 1400 (2000) m, and mainly refers to the low mountain
forms of relief.

428. Site is located at the right bank of upland say (small canal) and at theesstein slope

of adyrs with average surface inclination up td! 15 the washed typedTéble48) content of

humus and nitrogen sharply reduces. This is confirmed by the research and according to the soll
erosion inFaizabaddistrict where even at favorable relief soils with normal not damaged
profiles are not availde (Yakutilov, 1957).

Table 48. Some chemical properties of eroded mountain brown carbonate soils of Fayzabad district.

Humus Nitrogen KZk W;tgr
Type of soil erosion Diﬁ:h' extract
% t hal % t hat
Not eroded 0-15 3.58 0.23 1.07 7.82
5-43 1.65 0.14 0.70 7.78
4377 1.19 0.06 32.05 8.25
77-100 0.70 0.05 33.37 8.32
0-20 84.83 5.39
0-50 126.84 10.13
0-100 189.54 13.73
Low eraded 0-18 251 0.21 No -
1832 2.30 0.19 No -
32-70 0.85 0.09 28.32 -
70-120 64.71 5.40 31.24 -
0-20 120.48 10.48
0-50
Moderate eroded 0-22 1.48 17.36 8.05
22-60 0.79 21.64 8.20
60-100 0.60 32.39 8.10
0-20 38.48
0-50 71.09
High eroded 0-15 1.57 0.13 19.8 -
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1550 0.69 0.07 31.28 -
50-100 31.55 -
0-20 35.1 2.99
0-50 62 5.71

429. High eroded soils contain less organic matter. In humus its content is made 1.48% in the
layer of 2060 cm— 0.79%, and on the soil surface carbonates content is ma#&% {Table

48). Calcium carbonates on the upper layers of low eroded soils are not available. They are
washed to the carbonate layers. Eroded degrdetermined not only according to the chemical
properties but also by physical. Moderate eroded brown carbonate soils differ from not eroded
soils by more thick composition, more volume and specific weights, by less poi@ditg49).

Table 49. Some hydrephysical soil properties ofFaizabad experimental site

Name of soil Depth \V/V%lilgf?f fvré?gg;c Porosity, PPB, resgr(\)/iztgwrﬁa-l

cm gcm3 gcm3 % %

10 1.09 2.51 56.6 20.3 221.3

10-20 1.41 2.70 47.8 225 317.2

20-30 1.41 2.74 48.5 22.2 313.0

3040 1.41 2.74 48.5 20.9 294.7

Mountain Brown 40-50 1.45 2.74 471 20.0 290.0

Cafbo”:rt_gdnggderate'v 50-60 1.46 2.74 46.6 20.9 305.1

60-70 1.48 2.77 46.6 21.1 312.3

70-80 1.56 2.77 42.4 21.2 330.7

8090 1.61 2.77 41.9 21.4 344.5

90-100 1.55 2.76 41.4 21.6 334.8

0-100 1.44 2.72 46.74 21.21 3064.0
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Table 50. Granulometric composition of eroded mountain brown carbonate sails, %

Size of fraction, mm

Type of soil Depth, db:?getﬁe Sand Dust Alphitite Silt
erosion cm tillage 0.25 0.05 0.01- 0.005
>1 1-025 <0.01 <0.001
0.05 0.01 0.005 0.001
0-18 1.20 0.0 0.36 0.26 44.92 11.58 15.02 53.26 26.66
1832 0.69 0.0 0.19 0.25 44.85 11.40 15.28 54.02 27.34
1. Low eroded
32-70 28.58 0.0 1.96 0.127 31.68 11.06 10.31 37.61 16.24
70-120 30.78 0.0 2.58 0.19 26.23 20.56 11.43 40.22 8.23
0-20 16.14 0.0 0.25 4.76 41.56 11.82 10.06 37.29 15.41
2. Moderate eroded 20-60 18.94 0.0 0.11 2.44 43.17 8.29 13.19 35.34 13.86
60-100 18.16 0.0 0.09 6.02 39.33 11.14 7.20 36.40 18.06

Table 51. Structural (numerator) and aggregate (denominator) composition of mountain brown carbonate soils differ ent washing degree.

Type of soil erosion Fraction, mm
and their location Depth, cm | Cropland
>3 32 2-1 1-0.5 0.50.25 <0.25 0.25
Low eroded, 0-18 70.5 4.9 9.6 3.0 2.0 10 90.0
Faizabad 1.2 1.4 1.2 24.9 2.7 68.6 31.4
Arable
land

1834 83.8 2.9 5.6 1.8 1.5 4.4 95.6
1.0 6.6 5.9 18.5 2.9 65.1 34.9
3462 70.2 45 9.5 4.1 3.6 8.1 91.9
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0.7 2.9 2.7 21.3 2.6 69.9 | 30.2

62-100 68.0 5.8 9.4 2.6 2.0 122 | 87.2

75 3.7 2.3 25.0 3.7 57.8 | 42.2

100150 67.8 4.4 10.4 2.6 2.4 124 | 87.6

2.4 24 12.2 3.0 3.3 76.7 | 23.3

High eroded, 0-20 61.5 35 15.5 7.0 7.5 5.0 95.0
Faizabad 14.3 3.0 2.8 27.0 2.3 50.6 | 49.4
20-36 78.4 4.0 7.0 3.5 3.9 3.2 96.8

23.7 5.6 3.6 14.4 1.4 51.3 | 48.7

3680 Arable 65.2 8.5 5.3 5.0 4.6 11.4 | 88.6

land 19.1 4.1 35 11.9 1.9 50.5 | 40.5

80-110 59.6 6.0 12.4 5.2 5.4 11.4 | 88.6

12.9 2.4 3.0 6.8 2.6 723 | 27.7

110150 46.8 7.4 14.4 5.2 4.6 206 | 79.4

4.8 3.0 5.2 15.8 3.0 682 | 31.8

138




Tajikistan research report

430. Moderate eroded mountain brown carbonate soils according to theirayreatric
composition refer to the big sandy heave loams. Silt and aphitite content is considerably less
in the upper layers of these soils then in the not eroded soils. As a result of erosion processes
the smallest particles of soils are washed out therejoanulomentic composition of eroded

soils becomes hardergble50).

431.

432. Table 51 contains the data of structural and aggregate composition of mountain
brown carbonate soils at differeatosion degree. It should be pointed out that low eroded
mountain brown carbonate soils which are used in agriculture (cropland) are characterized by
small content of watestable aggregates, more then 0.25 mm is made 31.4% in the plough
layer and 34.9 isub-ploughlayer.

433. The main weight of watestable aggregate in the ploulgtyer is represented by the
aggregates of 1-:0.5 mm size, about 25%, in the splough layer together with aggregates
1.0-0.5 mm an important place takes bigger aggregat8sn(in).

434. In carbonate layer (6200 cm) of loweroded mountain brown carbonate soils
amount of watestable aggregates more then 0.25 mm is considerably more (42.2%), then in
the upper humus layer. The reason is that in carbonate layer as it was mention abowe calc
carbonate is observed in a big amount which being in the content of aggregates stipulates the
formation of wateistable aggregates. Besides that in this layer frequently can be met
carbonate juravchiki’ which increase the total amount of wagtableaggregates of more

then 0.25 mm. Mother rock loessial sediments {180 cm) of loweroded mountain brown

soil are characterized by even less content of wstdile aggregates which is bigger then

0.25 mm (23,3%).

435. Moderate eroded mountain carbonate smiésmet in general at the slopes of eastern,
western and southern exposition with inclination €f(8. Humus layer is fully washed out

from them. Strongly boiled part of transitional layer with poor humus content comes out to
the day surface of moderateoded soils. On the eroded soils requirements for soils
protection against erosion should take into account the issues of farms specialization and
allocation of croplands.

436. According to M.R. Yakutilov, M.N. Zaslavskiy, Kh.M. Akhmadov and others-one

year cops should be cultivated at the slopenof morethen 20 h $W PRUH OLS VORSHV [
rule soils aremucheroded that is why production of cgear crops do not cover the costs

spent for material facilities aridbor. It is better to use them for gardens and vineyard with

terrace agriculture.

437. Crop rotation at the slope not only should create conditions for high yield but also
prevent the development of erosion processes and provide productive usage of eroded soils.
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20.2.Results of researches

438. In 2008 investigation of various agrocoenosis and agrontgues influence on the
productive capacity of eroded soils was carried ouFaizabadbase station in rainfed
conditions in the zone of moderate eroded brown carbonate soils.

439. One of the perspective techniques for soil protection against erosiorojs planting
in line at the slope lands. At line planting grains should be sown across the slope and should
be alternated with ongear ploughed and perennial herbaceous plants.

440. Such allocation of crops enables to determine soil protective role of emumngl
crop.Results of th&esearctshow that in extremely dry year of 2008 in Maiay surface

flow and soil washout almost were not observed. It is very important to carry out water
protective activities taking into account that in such extremely daxsyia rainfed conditions
where moisture is the main factor which limits obtaining stable yields.

441. Observation results over the soil moisture show that at the experimental plots at line
planting of different agrocenosis moisture content in the upper hatieter (in May) was
negative, only in the second half of meter was positivable 1.4.1). In July under all
experimental variations in metric layer effective reserves of moisture were totally negative.

442. Research results show that in years with small aad precipitation is not
reasonable to plant spring crops because all the spring crops dried out, only winter crops
gave the yield of grains and leguminous crops but their rates were toe 20#vdn ha'
(Table1.4.2; 1.4.3).

443. Crops productivity at rafied soils depends on climatic conditions and agro technical
methods of their cultivation. At the experimental plots in drier years yield of grain and
legumes sometimes fully dries out or very low and productivity of perennial grasses (alfalfa,
esparzel also reduces in two times and is made2®0dn ha! while in the years of abundant
precipitation productivity of biennial alfalfa amdparzeteaches to 70 and more ¢ta’.

444. Besides line planting at the experimental plots experiment was carried oatasesh

of one hectare in two sites with different inclination of soil surface. At the first site with

inclination of 1618h OLQH SODQWLQJ ZDV FDUULHG RXW DFFRUGLQJ W
+ spring wheat + alfalfa. At the second site with inclination-off6t OLQH SODQWLQJ ZDV FD
out according to the following scheme: spring wheat + lentil + alfalfa. Spring clapsng

was carried out at the both sites in one day at the beginning of March 2008. Additional

fertilizing with nitrogen in calculation of 60 kg of reactant was carried out e201April for

all crops. At the first site with inclination of 46 h D O @rop$ Kuilly dried out. At the

second site with inclination of-6h DJULFXOWXUH FURSVY \LHOG ZDV REWDL
site is located at the windy part of slope for this reason at small amount of precipitation

moisture quickly evaporated due to sigonvind and big illumination of the territory.
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445. The second site is located at the down part in the gorge between two hills that is why
it is protected from wind and moisture stayed in considerable amount especially in the
second half of meter. The facts miened above fully confirm the data of effective moisture
reserves while comparing upper and down parts. If compare effective moisture reserves
under spring wheat in upper and down part of the site then moisture amount in the second
half of meter (15 Juneof the down part was in two times more then at the upper part (Table
1.4.4). Soil drying was less intensive at the down part of the site then at the upper one.
Hereupon if at the upper part of the site all the crops dried then in down part of theldite i
was not so badl@blel.4.4).

446. In 2009 amount of precipitation was very high in comparison with 2008, spring was
relatively cold and rainy Table 1.3.1). Crops which are cultivated at the slopes have
different soitprotective properties depending in ith@iological features, projective soil
cover in spring when precipitations are more intensive. Hereupon degradation and drift of
upper soil layer by surface flow take place in different ways under the various crops.

447. It was determined by a numberRéseech that fast formation of plant covering with
leaves and green mass in spring protects the soils from surface flow and washout due to the
rain showerResearchesults show that regularity of surface flow and soil washout remains
the same as in previousass.

448. The highest rate of surface flow and soil washout was observed at the variation of
black vaporand has beemade 557 m$a' and 20 thous. kfpa* (Table 1.4.5), while in

other variations at solid planting surface flow under winter wheatd®s inae 422 maat

and 7934 kgha' i.e. for 250% less than at blaskapor And at solid planting of alfalfa
surfaceflow was 296 m3ha! and 3565 kgha?, i.e. for 143% of flow and 220% of soil
washout less than at solid winter wheat planting. In blegkor during precipitations in
spring soil surface is not protected from direct rain drops that cause fast soil spreading. Soil
structure destroys as a result of which pores are silted and hard crust is formed, soll
permeability strongly reduces that leads ® lthg surface flow and soil washout.

449. At line planting surface flow has been made from 130 to 112%, and soil washout
from 182 to 108% less in comparison with winter wheat solid planfiagl€52).

450. Great interestapresents an observation over water regime of soils under various
agrocenosis. In order to obtain high yield the main issue is to collect and maintain moisture
in soil. It is especially important in conditions of rainfed agriculture.

451. According to academign V.R. Williams (1936): «The main law of soil fertility is:

soil should constantly supply the plant with maximum quantity of water and nutrient».
Natural conditions in deserts and semi deserts with continental climate and dry periods make
a very strongrnfluence on vital functions of the plants.
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452. Year 2008 was very hot and dry; precipitation was at a rate of 50% from average
annual. Investigation results of moisture regime in the soils show that in all experimental
variations effective moisture reservenietric layer was positive and very high.

453. According to the results total rate of moisture with various agrocenosis is not the
same. In Maydune at solid planting the highest moisture rate was observed at solid planting
of winter wheat and alfalfa and hasen made more then thousand a3 (Table53). At

line planting total rate of moisture isskeand has been made @D m3ha’ (Table53).

454. Moisture rate is increasirdye to rainfalls stop and warm days start as well as intense
development of plants.According to the moisture content in metric soil layer at line planting
big difference is not observed in all the variations. Soil in metric layer is fully wet, especially
big moisture content was observed in May. This is related to the abundant rainfall at the
second half of April and in May.

455. Besides line crop planting at the experimental plots industrial experiment was carried
out at the area of one hectare in two sitesth&t first site with inclination of 288h OLQH
planting was carried out according to the following scheme: winter wheat + lentil + alfalfa.
At the second site with inclination of6h OLQH SODQWLQJ ZDV FDUULHG
following scheme: lentil + winter wheat + alfalfa. Research teswil soil moisture under
various agrocenosis show that content of effective moisture reserves in both sites is very nice.

456. It should be pointed out that at the second site content of effective moisture reserve in
a metric soil layer in May under alfalfa 89%, under lentil for 19% was higher than in the
first experiment Table 54). In June amount of effective moisture reserve under lentil has
been made 29, under winter whe#tl, and under alfalfal9% more thamt the second site
(Table54).

457. All this confirms the results of the year 2008 that soil siccation at the second site took
place less intensive than at the first site. Wind reginfeatfabachegatively influence wthe
moisture preservation in the soil, and dries it very much.

458. Crops productivity depends on the amount of rainfalls and nutrient regime of the soils.
If one of these components is not enough then good yield would not be obtained.

459. Research results shahat if rainfalls in May fall irregular during month not less then
80-100 mm then in spite of abundant rainfalls during winter period good yield of winter and
spring wheat will not be obtained.

460. In this relation year 2009 was very nice, crops had nutreamiswater. As a result
very good yield of winter wheat was obtained at the down part of slope up2®@8 ha',

while in the upper part of slope productivity of all crops was less than at the down part of
slope and has been made 1380 ¢n ha' (Table55).
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461. It is obvious that as a result of surface flow and soil washout water and nutrient
elements wash to the down part of slope. That is why crops at the down part of the slope
have additional moisture and nutrieniEficiency of line planting is that surface flow and

soil washout do not take nutrient elements and water out of the territory of line planting. In
industrial experiment regularity of crops productivity is the same as at the experimental plots
with line planting.

20.2.3Conclusions

462. In rainfed conditions at slope lands, solid planting of winter and spring crops leads to
the considerable surface flow (3@00 n? hat) and soil cover washout & t hat), that
cause a strong water erosion and land degradation.

463. One of the mesures to prevent it is to introduce allocation of crops in line with
introducing 3640% of area under legumesreals which reduce the surface flow for28%

and soil washout for 460%, and improve hydro physical properties and increase the soil
fertility for the account of biologization of soil processes.
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Table 52. Surface flow n? ha* (numerator) and soil washout kgha* (denominator) at the experimental plots at line and solid crops planting for 2009

Experimental 5.04 6.04 13.4 | 14.04 | 8.04 | 21.04 | 7.04 28.04 | 4.05 5.05 7.05 8.05 9.05 | 14.05
variation
1. Black vapor 22.5 42.5 30.0 |525 30.0 60.0 25.0 350 |250 | 45.0 25.0 | 20.0 40.0 20.0
108.9 | 871.2 | 420.0 | 2126.2 | 900.0 | 5550.0 | 637.5 | 1225.0 | 812.5 | 1575.0 | 375.0 | 500.0 | 2320.0 | 400.0
:LQWHU ZKHD3N < 35.0 2.0 40.0 20.0 45.0 17.5 10.0 15.0 25.0 150 | 5.0 30.0 75
$O0IDOID G | Not 612.5 | Not 1400.0 | 230.0 | 1057.0 | 148.7 | 105.0 | 375.0 | 750.0 | 795 | 35 339.0 | 26.2
:LQWHU ZKHD3Y < 39.0 4.0 30.0 25.0 375 24.0 25.0 | 25.0 25.0 25.0 15.0 32.5 10.0
I[HQWLO G | Not 702.0 | Not 1400.0 | 420.0 | 1312.5 | 492.0 | 350.0 | 262.5 | 575.0 | 18.7 | 2175 | 763.7 | 53.0
/JHQWLO < |1.75 30.0 9.7 32.5 28.0 38.0 25.0 24.5 10.0 25.0 25.0 15.5 30.0 15.0
LQWHU ZKHDNWt G| 456.0 | Not 536.2 | 490.0 | 1527.5|397.5 | 310.0 | 100.0 | 3125 | 22.5 262.5 | 405.0 | 142.5
$0IDOID <[ 05 32.5 15 25.0 24.0 34.0 245 19.0 | 25.0 25.0 10.0 10.0 35.0 10.5
:LQWHU ZKHDWt G| 471.0 | Not 362.0 |252.0 | 1118.6 | 245.0 | 182.4 | 300.0 | 300.0 | 5.3 4.0 525.0 | 5.2
6. Winter wheat| 15.0 32.0 215 | 40.0 27.5 475 19.0 250 | 225 32.5 20.0 14.0 25.0 15.0
solid 37.5 598.0 | Not 1008.0 | 495.0 | 2137.5 | 285.0 | 512.5 | 461.2 | 1040.0 | 5.6 168.0 | 425.0 | 195.0
7.Alfalfa, solid 10.0 24.0 9.5 22.5 23.0 30.0 14.0 20.0 15.0 20.0 15.0 10.0 22.5 9.0
10.4 235.2 | Not 2925 |213.9 | 600.0 | 728.0 | 210.0 | 180.0 | 280.0 | 40.5 | 75.0 236.2 | 56.7
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Table 53. Effective moisture reservems ha' at line and solid crops planting for 2009

19.04.2009 16.05.2009 14.06.2009
Experimental
variations Slopes
50 50 50
0-50 100 0-100 | 0-50 100 0-100 | 0-50 100 0-100
1.Winter wheat,
alfalfa Upper | 614 | 720 | 1334 | 796 | 1084 | 1880 | 692 | 846 1538

Down | 614 | 916 | 1530 | 809 | 1070 | 1879 | 601 | 895 | 1496

2.Winter wheat,

lentil Upper | 711 | 552 | 1263 | 848 0 1757 | 549 | 580 | 1129
Down | 588 | 762 | 1350 | 750 | 1056 | 1806 | 321 | 601 922
3. Lentil, Upper | 705 | 755 | 1460 | 796 | 1035 | 1831 | 373 | 727 | 1100

winter wheat Down | 854 | 811 | 1665 | 731 979 1710 | 510 566 1076

4. Alfalfa Upper 802 | 1050 | 1852 | 451 | 748 | 1199
- ' Not defined

Down 919 | 1050 | 1969 | 445 | 412 857

winter wheat

5. Black vapor | Solid | 510 | 713 | 1223 | 796 | 1084 | 1880 | 685 | 804 | 1489

6. Winter wheat Solid Not defined 679 | 1000 | 1679 | 308 356 664

7. Alfalfa Solid Not defined 763 965 1728 | 334 342 676

Table 54. Effective moisture reserve under the line plantingof crops in industrial experiment at the
slope with 1618"inclination, m3 ha'*

Experimental 20.04.2009 16.05.2009 15.06.2009
variation
0-50 | 50-100 | 0-100| 0-50 | 50-100 | 0-100 | 0-50 | 50-100 | 0-100
Lentil
776 979 1755 | 654 923 1577 | 460 811 1271
top of slope

Winter wheat

. 585 720 1305 | 838 969 1807 | 485 629 1114
middle of slope

Alfalfa down

703 920 1623 | 676 910 1586 | 664 857 1521
part of slope

([SHULPHQW < DWS8WrKliHaib® RSH R
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23.0.4.09 17.05.2009 15.06.2009

Winter wheat

877 1252 | 2129 | 755 | 1119 | 1874 | 738 889 1627
top of slope

Lentil middle

915 1242 | 2157 | 883 951 1834 | 784 | 1007 | 1791
partof slope

Alfalfa down

945 1186 | 2131 | 1065 | 1175 | 2240 | 836 976 1812
part of slope

Table 55. Crops productivity at the experimental plots for 2009.

. Average .
Experimental Height of Replication yield Yield,
L Slope '
variation plant, cm
1 2 3 g/n? ctnhat
Top 95 170.0 180.0 190.0 180.0 18.0
1.Winter wheat,
alfalfa
Down 80 710.0 709.0 690.0 700.0 70.0
Top 105 130.0 145.0 140.0 138.0 13.8
2. Winter wheat,
lentil
Down 40 65.0 90.0 85.0 80.0 8.0
3. Lentil, winter Top 38 63 75 90 76.0 7.6
wheat
Down 98 245 257 180 227.3 22.7
4. Lentil, winter Top 53 300 350 290 31.30 31.3
wheat
Down 98 250.0 270.0 260.0 260.0 26.0
5'W'rg§|rio‘l"’heat’ 93 2050 | 2000 | 180.0 | 1950 | 195
6. Alfalfa, solid 75 680.0 900 700.0 760.0 76.0
Industrial Top 35 100.0 95.0 90.0 95.0 9.5
HISHULPHQW & 90 150.0 | 1250 | 130.0 | 1350 | 135
Lentil, winter
wheat, alfalfa Down 90 650.0 500.0 750.0 633.0 63.3
Top 110 150.0 165.0 170.0 161.6 16.2
([SHULPHQW <
winter wheat, Middle 38 108.0 95.0 100.0 101.0 10.1
lentil, alfalfa
Down 95 650.0 600.0 750.0 666.6 66.7

464. Development of slope lands with cultivating different agriculture plants considerably
changes the character and quantity of biomass in the soil. Effect of general regulations of
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plart formations on the soil formation process were determined by V.R. Williams (1949).
According to his theory of combining ligneous, meadow, steppe and desert plants with
mushrooms, ray fungus, aerobic bacterium in different zones forms the plant fornration o
which depends the formation of soil type.

465. Issue of increasing the soil fertility requires the working out of new methods for
elements regulating for soil fertility that can be achieved by selection and alternation of crops,
ways of soil tillage, takingerosionprotective measures. In the process of slope lands
development, decomposition of plants residue takes place as well as strong mineralization of
total humus and nitrogen. Problem of increasing the soil fertility requires the working out in
industrid conditions the new methods of regulating the elements for soil fertility, in
particular determination of changing the parameters of biological properties under the
influence of anthropogenic impact of soil improvemefs a result of intense erosion
processes soil depletes humus and other nutritious elements.

466. The mostfavorable conditions for collecting humus are created at optimal soil
biogeny, a number of new formations of humic acid a bit prevail over the rate of
decomposition (Akramov Yu., Rodyako¥aF., 1980). Such soils are mountain brown soils.
Biogeny strengthens coming closer to sierozems and as a result of humus collection reduces.

467. Research results of humus content show that-terrg cultivation of grains does not
stipulate humus collectiolhe biggest change in humus content takes place under the black
vapor For 8 years almost all the mlong layer washed out from theapor field, humus
content reduced more than in 3 tim&al§le56).

468. At alfalfa planting humus anditrogen content increases, at the same time humus
content is observed in syddough layers of the soils.

469. A great role in fertility reclamation and winter wheat productivity increasing at the
eroded soils plays fertilizers. Erosipreventive value of maral fertilizers becomes
apparent through thefavorableinfluence on the vegetation condition, notably on increasing
of abovegroundnd underground plants’ biomass.

Table 56. Changing of humus content in line and solid crop planihg at the experimental plots

25.05.01 4.04.08
Experimental variations Humus Humus
P Depth, cm Hu(:nus, reserve, Dgrﬁ’:h' Hu(:nus, reserve,
% t hat % t hat
0-30 1.12 43.7 0-30 0.84 32.8
1. | Winter wheat, top of slope  30-50 0.55 14.3 3050 0.70 18.2
0-50 0.89 58.0 0-50 0.78 51.0
0-30 1.31 515
Alfalfa, down part of slope
3050 0.80 20.8
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0-50 1.11 72.3
0-30 1.41 55.0 0-30 0.87 33.9
2. | Winter wheat, top of slope  30-50 1.29 33.5 3050 0.50 13.0
0-50 1.36 88.5 0-50 0.72 46.9
0-30 0.99 38.6 0-30 0.94 36.7
Lentil, down part of slope] 3050 0.73 19.0 3050 0.69 17.9
0-50 0.88 57.6 0-50 0.84 54.6
0-30 0.89 34.7
3 Lentil, top of slope Not Not defined Not 3050 0.70 18.2
) ! defined defined ) )
0-50 0.81 52.9
. 0-30 0.94 36.7
Winter wheat, down part| -~ Not |\ jefineg|  Not 3050 0.84 21.8
of slope defined defined

0-50 0.90 58.5
0-30 1.59 62.0 0-30 1.58 61.6
4. Alfalfa, top of slope 3050 1.08 26.8 3050 1.30 33.8
0-50 1.37 88.8 0-50 1.47 95.4

Winter wheat, down part

of slope

0-30 3.14 122.4 0-3- 0.82 32.0
1. Black vapor, solid 3050 2.16 56.2 3050 0.34 19.2
0-50 2.75 178.6 0-50 0.79 51.2
0-30 1.59 62.0 0-30 1.85 72.1
2. Alfalfa, solid 3050 1.10 28.6 3050 1.08 28.1
0-50 1.39 90.6 0-50 1.54 100.2
0-30 1.37 53.4 3(;35% 1.03 40.2
3. Winter wheat, solid 30-50 0.94 24.4 0-50 0.62 16.1
0-50 1.20 77.8 0.87 56.3

Figure 53. Line planting of agricultural crops at the slope lands witHL&%inclination. Winter wheat
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Figure 54. Line planting at the slope lands witkl&"inclination. Alfalfa

Figure 55. Solid black vapor.
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21 Tajikistan: Activity 2. Study the impact of tillage, terrace
configurations, and snow catching on soil and moisture

conservation and yield of grapes in sloping landscapes

21.1ntroduction

470. More attention is paid to the investigation of erosion processes as erosion having destroyed
the soils undermines the possibility of ieasing the production of agricultural products. In the

scale soil erosion and damages that it causes are so high that considerable changes are required in
the economical activity of human being and nature management in order to overcome it.

471. In Tajikistanconditions where vertical soil zonality is sharply observed erosion processes
are strongly developed in the zone of brown carbonate soils and dark sierozems. Meanwhile these
soils are valuable for dry farming as the amount of precipitation here are glhtartd the period

of precipitation is comparatively long that provides the possibility to obtain high yields of many
agricultural crops without artificial irrigation

472. But strong relief ruggedness, frequent heavy showers, strong soil degradation, small
perentage of forest lands destructively influence on the water coming from the slopes and are the
reasons of strong darosion of Tak Republic.

473. Soil-protective measures should be taken in order to reduce and prevent the damages caused
by erosion. Applicabn of fertilizers, crops’ allocation and rotation are very important in this issue.
Crop rotations at the slopes should not only create conditions for obtaining high yields but also
prevent the development of erosion processes and provide productiveotissgged soils.

474. In this relation, selection and placement of the crops should be carried out taking into
account allocation of arable lands along the slopes, washing degree and potential danger from
erosion..

475. The main purpose of implementdfesearchis to work out more effective erosion
protective agro technical and other techniques which stipulate fertility increasing of eroded soils
the slopes by cultivating orchard and other agricultural crops, maintain soil fertility and protect
from further degrdation.

21.1.10bjectives

476. Purpose of work is to explain theoretically and to work out various methods of crop
cultivation at the eroded terraced slope lands, which can improve the agro technical, physical
properties of the soils and increase the fertility of edosoils and productive capacity of mountain
brown carbonate soils.
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477. The following tasks were determined in accordance with given purpose:

X To investigate a water regime depending in different agro technical activities.
x To find out the changes in contenf humus and nutrient elements (NPK)
depending on agro technical activities.

x To determine the effect of various agro technical activities on the soil productivity.

21.2Materials and methods

478. Terraces are the radical agro technical techniques for regulagngutface flow and soll
washout. They help to prevent not only erosion but drought as well. However having created a
favourable water regime at terracing, soils have a shortage of nutrient elements, especially of
nitrogen and humus matters. In particuldrcanstructing terraces by takhogit and pouring
method because all the fertile soil is cut. That is why at the terraced site it is necessary to
rehabilitate soil fertility at the beds of terraces.

479. Experiment was carried out at the vineyard (fruit begriterrace. In this experiment
moisture supply measures are investigated that influence on water regime, fertility and productive
capacity of the soils according to the following scheme:

1 Plowing (black vapor) control.

2 Mulching of terraces by usingraw (hay) of natural vegetation.

3 Mulching of terraces by using the cutting of vineyards.

4 Technology of snow retention at the terraces as agro technique for moisture preservation as
the takerout terraces and vineyards are the factor of snowtretieand moisture collection.

480. In all the variations moisture dynamics of the soils is determined monthly to one meter
depth, in July to two meter depth.

481. Experiment is in three replications. Experiment was carried out at three terraces, each of
them wee replication. Size of plot is 140 m? (at 3.5 m width and 40 m lengti§0Zhrubs of vine
were planted in each replication.

482. Moisture preserving techniquesmulching was used in terraced moderate washed brown
carbonate soil. Straw (hay) with 10 cm #ness and vine cuttings of 10 cm layer were used as
mulch. Soil samples were taken from wing (0-30 cm) and suiplowing (3050 cm) layers for
defining content of humus and mobile forms of NPK.
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483. In all soils samples determination was carried out of nitrateogen according to
Shafferstein, Lipkind, Save (1962); ammonium nitrogenby Nessler's reagent; mobile
phosphorous according to Machigin, Protasov; humus according to Tyurin, mobile phosphorous
and exchangeable calcium in 1% of cadaommonium extracby the method of Machigin and
Protasov.

21.2.1Study site

484. Mountain brown carbonate soils develop under the big size grass semisavanna plants and
xerophytes shrubs (almond, pistachio, hawthorn, rosary).

485. Normal profile of mountain brown carbonate soils is défarated to clearly displayed
genetic horizons. Humus layer has the capacity e838@m with humus content of%%. After

humus layer comes carbonate layer where carbonates appears as a mold and loess dolls. Their
quantity reaches up to 2427.0%. Aftercarbonate layer comes mother rock represented by loess
and loesdine loams.

486. Moderate washed soils contain less humus. In humus {ay82% and in the layer of 20
39 cm1.38%, and carbonates on the surface have8®h (Table57).

Table 57. Some chemical properties of soils at experiment plots

Name of soils Depth, Humus, Gross KZK PPB
and croplands cm % nitrogen, % % %
0-20 182 0.210 15.2 22.5
Mountain brown 20-39 1.38 0.084 18.0 22.2
moderate 39-60 0.88 0.090 25.0 20.9
eroded, 60-80 0.71 - 27.6 20.0
arable land 80-100 0.71 - 25.2 21.1
100140 0.71 - 24.8 21.6

487. Erosion degree can be determined not only according to the chemical properties, but
according to the physical as moderate eroded brown céaesoiés differs from not eroded soils by
more dense composition, by increasing of volume and specific weights and by porosity reduction
(Table58)

Table 58. Some hydraphysical properties of soils at expemental plots

Volume Specific . Moisture
Name of sail Depth, weight, weight, Porosity, PPB, reserve,
cm % %
g cm3 g cm3 m3 hat
0-10 1.09 2.51 56.6 20.3 221.3
] 10-20 1.41 2.70 47.8 22.5 317.2
Mountain brown | =, 5, 1.41 2.74 485 22.2 313.2
moderate eroded
3040 1.41 2.74 48.5 20.9 294.7
40-50 1.45 2.74 47.1 20.0 290.0
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50-60 1.46 2.74 46.6 20.9 305.1
60-70 1.48 2.77 46.6 211 312.3
70-80 1.56 2.77 47.2 21.2 330.7
80-90 1.61 2.77 41.9 21.4 344.5
90-100 1.55 2.76 41.4 21.6 334.8

306.4

488. Moderate brown carbote soils according to their mechanical texture refer to big dusty
heavy loams. At the top layers of these soils content of silt and alphitite is considerablé liess tha
not eroded soils. The reason is that as a result of erosion processes the snigledickes are
washed out and therefore mechanical texture of eroded soils becometgines9).

Table 59. Mechanical composition of not eroded, moderate eroded mountain brown carbonate sails, %

Losses Size of fraction, mm A[phit
Type of | Depth | dueto sand dust ite
erosion cm tillage
% -1 1- 0.25 0.05 0.01- 0.005 <0001l <001

0.25 0.05 0.01 0.005 | 0.001
0-15 1.02 0.00 | 0.00 0.00 | 4455 | 1425 | 16.22 | 23.96 54.4

ey)‘éted 1548 | 058 | 0.00| 0.00 | 0.00 | 4420 | 1500 1500 | 2522 | 552
Soil 4877 | 31.95 | 0.00| 000 | 0.00 | 30.30| 11.62 | 10.08 | 16.05 | 37.7

77-100 32.74 0.00 | 0.00 0.00 | 30.27 | 13.45| 10.09 | 13.45 36.9

0-20 16.14 0.00 | 0.25 476 | 4156 | 11.82 | 10.06 | 1541 | 37.21
20-60 18.94 0.00 | 0.11 2.64 | 43.17 8.29 13.19 | 13.86 | 35.30
60-100 18.16 0.00 | 0.09 6.02 | 39.33 | 11.14 7.20 18.06 | 36.40

Moderate
d eroded

21.2.Research results

489. One of the most effective methods of fighting against soil erosion at the lip slopes is terrace
agriculture by using of which slopes can be used as folyeaeso for perennial orchard crops.
From the position of using resources of soil waters, mulching is a very effective method for
reducing the unproductive water expulsion by soils and for increasing the water supply for plants.

490. Research results show that efige moisture reserve under mulches positively remains in
one meter layer till July, only in control variation (black vapor) it was very negdaialelg2.5.1).

Thus, in the terraces various mulching techniques stipulated considerable accumulation of the
rainfalls in the soils that made an influence on their effective usage in comparison with slepe land
without terracing.

491. According to the data of Table 2.5.2 vineyard yield at the terraced slopes depends on the
effect of used variations. Rloing of terraes gives less vineyard yield and mulching of vine
cuttings— 45.9ctn hal. Higher vineyard yield was observed in the variation where hay was used as
a mulch, and where vineyard yield has been madekgha®.
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492. Research results show that vineyard praigitg at the poured part of terrace varied from 7

to 35% and is made less that at the tatenpart of terrace. Most probable it is connected with
more illumination and heating of the poured part of terrace as a result of which soil becomes very
dry at he takerout parts of terrace.

493. It should be pointed out that vineyard productivity mainly depends on the reserve of
moisture and nutrients. In such extremely dry years (2008) obtaining such yield at the rainfed is
quite satisfactory.

494. In the terraces diffrent techniques of mulching stipulate considerable accumulation of
rainfalls in the soils that makes an influence on their effective consumption in comparison with
control (black vapor). It was determined by the investigations that terracing of sloge land
introduce essential changes as to hydrological regime of slopes so to the intensity erosiorsprocesse

495. Obtained data show that mulching of the vineyard terraces stipulates better accumulation
and economic moisture usage during the season togethemhisigutface flow and soil erosion do

not almost take place. The best mulching effect has yearly application of manure in afriziun

ha! and hay using amulch. For this reason in the variations mulched by manure and hay was
obtained the highest vineghyield from 50 to 6Q:tn ha' in dry years and 993 ctn ha® in wet
favorable years, while in the control (black vapor) it was mad@53tn ha'.

496. Terraces are the radical agro techniques for regulating the surface flow and soil washout,
they help tacounteract to not only erosion but to drought as well.

497. Year 2009 was wet, cool with abundant rainfallalfle60;

498. Table61). As a result moisture reserve in all the vidoias was high. Effective moisture
reserve in metric layer has been made under the black vapor 674! n#&#nd under mulch from

987 to 1059 mhal. Rainfall penetration was more that two meters, in the second meter effective
moisture reserve under blackpor has been made 1300 ma®, under mulch has been made from
1506 to 1644 mba' (Table61).

499. Thus, it was determined that terracing and mulching of the terrace surface by straw and
vineyard cuttings are the most effective@tgchnical techniques for accumulation and economical
consumption of the moisture.
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Table 60. Effective moisture reserve on the terrace under the vineyards (@rha-1) for 2009.

19.04.09 16.05.09 14.06.09 15.07.09
Experimental
variations | 0.50 | 50100 | 0-100 | 100200 50100 | 0100 | 290 | 050 | 50100 | 0-100 | 050 | 50100| 0400 | 100
Blackvapor | +718 +846 +1564 +1962 +1224 | +1899 - +446 +685 | +1131| +77 +597 +674 +1300
Mulch hay +597 +388 +985 +776 +1116 | +2057 - +792 +885 | +1677 | +337 +650 +987 +1506
Mulch cuttings | ,g10 | 4927 | +1745 | +1875 | +1048 | +1238 | +2286 - +883 | +1025 +1908 | +419 | +640 | +1059 | +1644
of vineyards
Table 61. Agro techniques at the experimental sites, 2009.
Name of crops Soils tillage Date and rate of crop Date (.)f Date of fertilizers’ application Date.of
planting harvesting mulching
1. Experiment at the plots
20.10.09. First application of additional fertilizers
1.Winter wheat Manual digging . 10.06.09 during tillering. Second aipation during
200kg ha booting stage.
2. Lentil M | diggi 13.03.09 8.06.09
. Lenti anual diggin .06.
g9ging 70kg hat
3. Alfalf d
alfa o of the 29 year 10.05.00
of the 29year Manual digging 15.03.09
13.06.09
of the Ftyear 20kg hat
1. ,QGXVWULDO HIS H WloRirg®y\tractor
1. Lertil, top 15.03.09 7kg hat 8.06.09 o .
2.Winter wheat, middle of the 29 year 14.10.09 20kg ha' 12.06.09 During tllle_nngl stag@mmonium phosplhate
was applied in calculation for @ ha
3 Alfalfa, down of the 29 year 13.06.09
3. Industrial experimedV < Plowing by tractor
1.Winter wheat, top 14.10.09 20G&g ha' 12.06.09 | During booting stage 3Ky hat of ammonium
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2. Lentil, middle 13.03.09 7kg ha? 8.06.09 nitrate was applied.
3. Alfalfa, down of the 29 year of the 29 year 13.06.09
Mulching with
. . ) hay and
4. Experiment at the terrace with | Tillage by plough to 18 vineyards
vineyard 22 cm depth cuttings
10-20.04.09

Table 62. Average annual for 2007

DPRXQW RI UDLQIDOO PP D@Garadadiisti®@ SHUDW XUH K

Year Months
1 2 3 4 5 6 For the| 7 8 9 10 11 12 For the| Per year
first half second half
of a year of a year
Perennial 90.2 113.0 | 175.9 137.4 1125 | 36.0 665 0.8 9.4 0.0 62.8 62.9 | 68.5 204.4 869.4
-0.3 1.0 5.1 11.8 17.6 21.3 9.4 25.5 23.8 19.1 195 5.6 2.5 16.0 12.1
2007 73.4 117.5 | 156.0 41.4 130.5 | 335 553.3 5.3 0.0 0.0 0.0 3.4 136.6 | 145.3 698.6
-1.4 3.6 5.23 15.7 18.4 23.6 10.85 24.2 | 23.3 19.3 11.7 9.7 10.9 14.86 12.9
2008 73.1 1019 | 26.2 1224 30.2 0.0 353.8 2.7 1.3 1.2 3.0 548 | 32.4 95.4 449.2
-2.01 -2.21 11.6 14.7 18.6 19 10.0 26.0 |24.8 16.6 14.6 6.0 4.7 13.8 11.9
2009 40.7 156.3 | 113.4 307.9 168.6 786.9
2.07 2.8 7.7 10.9 16.5 8.0
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21.2.2.LChanges of humus content under the different growing catitions at the
terraces.

500. As it was pointed out for the purpose of fighting against soil erosion creation of terraces
while planting fruit and vine crops at the lip slopes gives good results. Though as a result of
slope terracing top fertile layers are eumd due to this amount of humus and nutrients reduces,
hydro-physical and biological soil properties worsen at the bed of terraces.

501. As aresult of terracing mother rock comes out to the day surface. Thus, investigation of
terrace’s bed for humus contestitows that during 40 years at the terraced slopes humus content
in fact has not changed. At the upper half of meter layer humus content remained at the same
level at a range of 0.73.79%.

502. During nine years observations has been found out that undelatileVlapor humus
content in the half of meter layer even reduced from 0.73 to 0.64%. Humus does not form
without biomass. Under mulch and hay humus content increased from 0.79 to 1.50%, while
under mulch with vine cuttings for this period of time humudeatremained at the same level

of 0.730.71 (Table63).

503. Increasing of humus content at hay mulching connected with hay decomposition and

humus formation while at vine cutting mulching decomposition of rude grapevine do not
happerso much that is why formation of humus matter is very less.

504. Stability of humus content in black vapor is explained by not considerable amount of
biomass accumulation and by extremely low biological activity.

Table 63. Changing of humus content under the different growing conditions at the bed of terraces in
vineyard (Faizabaddistrict)

29.05.01 14.04.09
Experimental treatments Humus Humus
Depth, cm | Humus, %| reservet Depth, Huomus, reservet
1 cm % 1
ha ha
0-30 0.87 33.93 0-30 0.74 28.86
1. Terrace, blackapor 3050 0.50 13.00 30-5- 0.50 13.00
0-50 0.73 46.93 0-50 0.64 41.86
0-30 0.99 38.60 0-30 1.94 75.66
2. Terrace mulch hay 3050 0.50 13.00 3050 0.84 21.84
0-50 0.79 51.60 0-50 1.50 97.50
0-30 0.78 30.42 0-3- 0.86 33.54
3. Terrace muich, vineyard 5, 5 0.66 17.16 | 3050 | 0.48 12.48
cuttings
0-50 0.73 47.58 0-50 0.71 46.02
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21.3Conclusions

1. At the terraces different techniques of mulching stipulate considerable accumulation of
rainfalls in the soil that makes influence onithedfective consumption in comparison with
control (black vapor).

2. Terracing and mulching are the radical agro technical techniques for regulating the surface

flow and soil washout. They help to counteract not only soil erosion but drought as well.

3. Effective moisture reserve at terracing and mulching sites remains positive till August

September.
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Figure 56. Slope lands development with 1A5"nclination by terracing with vine planting.

Figure 57. Slope lands development with inclination of 1A5"oy terracing with vine planting. Raisedbed
mulching of vineyards with vine cuttings.

Figure 58. Slope landsdevelopment with inclination of 1815" by terracing with vine planting.
Raisedbed mulching of vineyards by hay
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22 Tajikistan: Activity 3 Developing Rationale landuse
plans for enhancing productivity of degraded sloping
lands in low andhigh rainfall regions

22.lntroduction

505. One of the main tasks of slope land development in conditions of half supply rainfed is
lack of rainfalls which negatively influences on the productivity of waste slope lands and
agriculture production development. That why one of the main optimal plans of land
utilization is the effective usage of natural resources. In order to prevent degradation of lands
because of soil erosion optimal parameters for water regime should be created using the beds
terraced slopes by aniting the grain and other agricultures crops at the risdd of fruit

crops..

506. Subject of research is the state farm named after Dj. Rasutbe iHorasardistrict of
Fakhrabad region of Khatlon province. Site is located at the eastern slope of idgguelief
is much portioned with different lips at various slopes expositions

22.1.10bjectives

507. To study the methods for increasing the productivity of waste slope lands in conditions
of half supplied rainfed at the terraced slopes.

508. Task of research is: 1.uastigation of soil agro chemical and agro physical rates of the
site at the beds of terraces.

2. To plant wheat and safflower at the raibedls of walnut and pistachio.

3. Investigation of soil moisture in the wheat and safflower crops at the bestsages on

the raiseebeds of walnut.

22.1.1.0utputs expected:

Relative performance of the crops in landscape positions in high rainfall and low RF
X Soil erosion losses reduced

X More efficient use of rainfall and stored soil moisture

x New cropping systems developadcording to landscape positions

x

22.2Materials and Methods

509. Field experiments were carried out in 2a0&)9 at the waste slope lands in the zone of
dark sierozems where located the zone of low mountain vineyards.

510. Soil and natural conditions in the dark siexoe zone sharply differs from typical
sierozems. This middle adyrsealaid with a big thickness of loess like deposition with the lip
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h WR h )DNKUDEDG GLVWULFW ZKHUH LQYHVWLJDWLRQV ZHL
above sea level. Height of experimental point is made 1000 meters above sea level. General
inclination is from the north to the south and from the south to the west. At the territory
moderately eroded soils constitute 31% of the investigated area of dark sierozems and mainly
spreads at the slopes of south west and east expositions with inclofe®d2 h

511. Humus content in the plough layer is made 1.63%, and gradually reduces downwards at
one meter depth and is made 0.29%.

512. Carbonate content of the top layer rises due to the erosion increasing. Average annual

amount of precipitations is made 515 mm, nunddedays with rainfalls is 100, daily maximum

is made 60 mm. Precipitations do not almost take place during summer periegt imo#ths.

Weather conditions in winter and spring 2008 were fagbrablein relation to rainfalls and

temperature regime. Ripitations were not equal in the different months. Winter was very

frosty; temperature in Januarywd®h +RZHYHU VWDUWLQJ IURP WKH VHFRQG
till the end of March precipitations have been made only 125 mm with 0.02 mm intensity.
'XULQJ WKLV SHULRG LQ )HEUXDU\ ZzDV REVHUYHG WKH KLJKF
negative air humidity.

513. This led to the sharp reduction of growth, development and formation of grain and other
agricultural crops productivity in the zone with dark sierozems, in particular in our experiments
with wheat at the beds of terraces.

514. Weather conditions of 2009 inlagion to the precipitation and temperature regime for
the growth and development of plants in the zone with dark sierozems wertavergble
Amount of precipitation has been made 750 mm. For the vegetation period of winter wheat
from March till May ranfall amount was almost 330 mm.

515. Starting from April till the second half of May intensive pouring rain and high relative
air humidity were observed at all sites.

516. For this reason in 2009 at all the sites of Fakhrabad districts at grain and other
agricultual crops were observed many intensive rains that led to the temperature dréf2to 20
in comparison with 2008-25 h

517. This rainfall accumulation led to the improvement of wheat and other crops’ growth and
development at the experimental sites of Fakhrabad district. Investigations over the main hydro
physical soil properties are giventime Table64.

Table 64. Hydro-physical soil properties

; Granulometric composition
. . . Moisture . Volume
Genetic layer, Total porosity, Moisture, reserve (mm), in % weight
cm % % ’ ’
mS hal gcm3
<0.001 <0.01
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0-16 40.1 3.5 91.8 7.8 36.2 1.30
0-33 38.0 6.2 270.0 7.6 38.1 1.34
0-50 46.5 7.2 497.0 7.4 371 1.40
0-83 50.0 8.3 998.0 3.5 34.2 1.45
0-110 46.2 11.2 1848 21 325 1.50

518. Data from Table 64show that dark sierozems areryweappropriate for good hydyo
physical properties. Volume weight is mad80l— 1.45 gcm3, porosity is made at the range
40-50%.

519. Field experiments were carried out in February 2008 at the beds of terraces with 3 m
width and 810"inclination where trangants of walnut were planted according to the scheme:

in 2008
1 Control— walnut without planting.
2 Walnut + wheat + fertilizers N60.
3 Walnut + field pea + fertilizers N60
in 2009

Control— walnut without planting.

2 Walnut + wheat.

3 Walnut +safflower + fertilizers N60
520. Measured grounds with wheat and field pea have been mage 3 P 2P

521. Grounds were located along the slope. Soil tillage was carried out2@ 2éh depth
along the bed of terrace. Fertilizers were applied under the wheat and filed pea of N6@gr 180
ha'! of ammonium nitrate with nitrogen content of 34%. Cle&rogen was applied per 3@

ha' two times in March and April.

522. Wheat of Navruz variety was planted as a seed grain, sowing rate wkg i&f field
pea of Tadjikskiy variety 60 kg ha®. Planting of wheat and field pea was carried out in early
spiing in February by manual method. Harvesting was done also manually.

523. At the vegetation stage phenological and biometrical observations were carried out at
the sites under the wheat and field pea. Amount of shrubs, stems and height were determined at
the gounds of 0.25 m2 (50 x 50 cm) planted at the top and at the down part of ground.

162



Tajikistan research report

22.2.1Methodology

524. Filed experiments were accompanied by laboratory analysis of soil samples. Qualitative
accounting and observations were carried out for investigating the dagtoch show the
experiment results and explain the reasons of different fertilizers’ effect.

1. Height of plants was determined (average oBR0Oneasuring according to the stages,
booting and fully ripeness).

2. Plant density was taken into account accordmghe same stages at one square
meter.

3. For soil analysis cuttings were done and soil samples were taken from genetic layers.
Besides that mixed soil samples were taken from plough lay&d (on).

525. Soil analyses were carried out by generally acceptetads: «Agro chemical methods
for soil investigation» (Sokolov, 1960) and methods of agro physical and micro biological
investigations in the field cotton regions, Tashkent 1963.

526. From soil samples were determined: humus according to Tyurin in Simakov
modfication; general nitrogen according to Keldal; gross phosphorous according to Chirkov
and Ginsburg. Content of mineral nitrogen and mobile forms of phosphorous and calcium was
determined as follows: nitrates according to the method of Shaferstein, d,iiBdava (1962),
ammonium nitrogen by Nesler's reactant, mobile phosphorous according to Machigin,
exchangeable calciumon the flame photometer according to Protasov.

527. Rates of soil water regime and dynamics of moisture accumulation according to the
stags of wheat and other crops’ development were determined directly at the field. Soil
moisture was defined by drying samples at 105 degree from eaBhcth layer till half of
meter depth of three replication from two replications of each experiment.

528. Phenobgical observations were carried out during wheat and other crops’ vegetation.

22.3Results and discussions

529. Research results according to the agro chemical reédse65) show that in plough and
subplough soil layers at the terracehere experiment was carried out with wheat, field peas
and safflower, humus content in the soil layeB(0cm) has been made 1.30, gross nitrogen
0.070, phosphorous0.160 and calciura 1.80%.

Table 65. Agro chemical and ago physical rates of plaving and subplowing soil layers in terraced slope
lands at the site with dark sierozems

Gross content,
Soil and i t C Sail layer,| H % Volyme
oil and experimen rop »| Humus o Kz | weight,
place planting cm in %
N Js 30 g cm-3
Dark sierozem Wheat 0-30 1.30 0.070 0.160 1.80 18.6 1.35
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I hehlgérace

Lip 8-10" 3050 0.95 0.052 | 0.145 1.55 21.8 1.42

Field peas + 0-30 1.26 0.080 | 0.170 1.60 18.6 1.35

Walnut plantin
Panting | saffower 3050 | 0.85 0060 | 0150 | 1.62 | 21.8 1.42

530. According to the observation results over the soil moisture under the wheat, field peas
and safflower at the terraces where walnut was cultivated moisture content was allocated not
equally Table66).

Table 66. Soil moisture content at the bed of terrace under the wheat and field peas according to the
development stage for 2008

Booting Ripening
Layer
Experimental variations i )c/m 23.04.08 10.06.08
% m3 hat % m3 hat
0-30 16.5 668.2 3.72 150.6
1. Without crop planting 30-50 17.5 490.2 5.52 155.9
0-50 17.0 1158.5 4.64 306.5
0—30 18.6 753.3 3.59 145.3
2. Walnut
+ Wheat 30—50 19.6 557 6.3 178.9
+ N60 fertilizer
0—50 19.1 1310 4.94 324.2
0—30 17.8 720.9 2.89 117.0
3. Walnut
+ field peas 30— 50 18.2 509 6.39 178.9
+ N60 fertilizer
0—50 18..0 1229 4.64 295.9

531. Data fromTable66 show that the biggest moisture reserves-50&m layer for 2008
2009 are created in April dag booting stage where they have been made 1310 andni229
ha'. Thus, moisture reserves were increased for 152 ama3#&! in comparison with control
1158.0m3 ha'.

532. According to theResearchmoisture reserves were reduced from April to June, and i
June moisture reserve drops to the minimum rates (from 3 to 5 times).

533. More difference in soil moisture is observed at the variation wheat + N60 as an
additional fertilizer (inTable 67 for 2009) from which moisture reserves these variations
remain higher in 1.4 times under the wheat and in 1.8 times under safflower in comparison with
control.
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Table 67. Soil moisture content at the terraces in dark sierozems under the wheat and safflower according
to the development stages

I Booting N
L . Tillering stage 1.04.09 Ripening
Experimental variation aﬁ: n 20.05.09
% m3 hat % m3 hat % m3 hat
. 0-30 16.21 680.8 17.10 7308 8.75 367.5
1. Walnut without crops’ 54 5 | 1745 506.0 20.10 584.6 ' 272.6
planting 9.40
0-50 16.83 1186.8 18.75 1315.4 640.1
0—30 17.35 751.2 19.65 825.3 292 332.6
2. Walnut + wheat 30-50 18.45 5345 27.06 639.7 4.82 139.7
0-50 17.88 1286.4 20.85 1465.04 ' 472.3
0—30 18.45 1016.7 364.1
3. Walnut + wheat +N6D 30—5 20.50 904.0 20.75 814.9 8.67 95.7
as additional fertilizers ) 594.5 28.10 ’ 3.30 i
0-50 1831 459.8
Beds of terraces, walnut
2— 3 leaves booting
. 0—30 14.25 598.5 15.65 657.3 2 89 328.4
1. Control without | 5, 54 | 1550 | 4500 1652 | 479.0 ' 259.5
crops’ planting 8.95
0—50 14.88 1048.5 16.08 1136.3 587.9
) 0—30 15.05 632.1 24.80 595.4 5 59 231.8
2. Safﬁ'o."Ver without | 50 50 | 17.05 | 5205 | 2454 | 711.66 ' 195.7
ertilizers 6.75
0—50 16.50 1152.6 24.67 1307.1 427.4
0-30 16.65 699.3 25.65 1256.8 423 177.6
3. Safffower +N60asan 5, 55 | 1950 | 5568 | 2652 | 769.1 ' 313.7
additional fertilizers 10.82
0-50 17.92 1256.1 26.08 2025.9 491.3

534. One of the most effective methods of fighting against soil erosion at the slopes with dark
sierozems is terraced agriculture. Gmarand perennial crops can be planted at the lip ef 10
h LQ WHUUDFHG PHWKRG

535. Researctwere carried out for wheat and field pea planting at the terrace bed where 6

years old walnut was planted. Implemented experiments (in 2008) showed that growth and
devebpment of wheat in the variation walnut + wheat during the booting stage on 23.04.2008
in average has been made 18 cm, and during ripening-s2&gem [able68) because the year

was dry and not favorable in relation to rairdalhd temperature regime.

Table 68 Phenological observations over the growth and development of grain crops at the beds of
terraces in 2008

Experimental Height, cm Amhougt of ,?mtount Tillerin g Amount of
variation i ineni Shrubs, | OF SIEMS, |1 coefficient stems at
Booting Ripening pc/nm? pc./n? ripening
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stage,pc./m?

Walnut without
planting

Walnut + wheat +N60

o 18 25 115 180 1.56 160
fertilizers

Walnut + field pea 10

+N60 fertilizers - 80 100 1.25 .

536. Starting from the secondali of February till 10 April precipitation amount was 125 mm.
This led to the sharp reduction of growth and development and to the losses of grain and other
agricultural crops in the rainfed zone of dark sierozems due to the moisture shortage in the soil.

537. Experiments showed that due to the strong drought and moisture shortage peas planted
at the beds of terraces totally dried.

538. According to phenological observations over the growth and development of winter
wheat and safflower planted at the bed of t&safable 69) were on the contrary, i.e. year
2009 was very favorable in relation to rainfalls and temperature regime where during the
vegetation period of winter wheat and safflower from March till May amount of precipitation
wasalmost 300 mm.

539. That is why during the booting stage height of wheat in the variation wheat + fertilizer
N60 has been made 65 cm, safflow&5 cm in comparison with control of 50 cm where both
of the crops grew for 15 cm

Table 69. Phenological observations over the growth and development of winter wheat and safflower at
the bed of terraces with dark sierozems

Height of growth,cm

Experimental
variation Tillering Booting Ripening

01.04.09 | 20.05.09 7.07.09

Amount of shrubs
pc/n?
Amount of stems,
pc./m?
Tillering
coefficient
Amount of stems
at ripening stage,
pc./m?

In the terraces of walnut

1. Control
(without crop - - - - - - - -
planting)
2. Wheat
without 15 60 60 180 140 1.40 150 | 18.00
fertilizers
3. Wheat + N60
as addibnal 18 65 75 150 240 1.60 240 | 25.0
fertilizing
Bed of terraces with walnut plantings
Start of Booting Sé?)ﬁs()f
booting 20.05 .
formation
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1.04

1. Control
without crop - - - - - -
planting

2. Safflower

without 25 50 70 50 52 1.04
fertilizers

3. Safflower
+N60 as
additional
fertilizers

35 75 105 67 70 1.04 70

540. Data fromTable70 show that in both variations agro technical techniques were carried
out. Yield of wheat grains was obtained at tleeld of terraced lands of Fakhrabad district in
conditions of dry 2008 year. In the variation of planting wheat with ammonium nitrate
application of 18(kg ha' was obtained 15.6tn ha' of grain yield and field pea is totally dried
due to the moisture shage in the soil

Table 70. Yield of wheat grain in the bed of terraces at the experimental sites of Fakhrabad district at the
raised-bed of walnut inctn ha-1 in dry 2008 year.

Replication Average vyield
Experimental variations 1 | 0 in ctn ha'
1. Walnut without planting, control - - - -
2. Walnut + wheat + fertilizers N60 150 | 140 160 | 150
3. Walnut + field pea + fertilizers N60 - - - -

541. According to theTable71 applicationof clean nitrogen at a rate of & ha' positively
influenced on wheat and safflower yield at the terraces in the zone of dark sierozems in 2009

Table 71 Yield of wheat grain and safflower at the terraces with dark sierozemat the site of Fakhrabad
district in ctn ha?

In favorable 2009
Experimental variation Replication Average Additions
yield ctnha cinhat
1 2 3 1
Bed of terraces with walnut planting during 6 years
1. Control without crop planting - - - - -
2. Whea without fertilizers application 16.0 19.0 20.0 18.0 -
3. Wheat WIthl\lﬁO for additional 26 24 o5 25 0 +7.0
fertilizing
Bed of terraces with walnut planting
1. Control without crop planting - - ‘ - ‘ - -
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2. Safflower v_wthput fertilizers 35 4.0 4.7 40 )
application
3. Safflower Wlt.h. N60 for additional 8.0 10 9.0 9.0 +5.0
fertilizing

542. According to the data from thEable71in 2009 feeding conditions were more favorable

in the fertilized variations that led to the intensive plantsvth and provided high yield. Thus,

in the control variations yield of wheat has been madedt8.Bat and of safflower 4 ctn hat,

while at the fertilized variations from @@ ha? of nitrogen was obtained 25ddn ha' of grain

wheat and 9.@tn ha' of safflower seeds. Thus, at the terraced slope lands crops’ cultivation at
the beds of terraces with fertilizers application protects slope soils from direct rain drops, from
breaking the tops of soil layer and increases the productivity of crape aed of terraces in

the zone of dark sierozems.

543. Investigations of effective fund usage for agro technical operations of grains cultivation
in the terraces at the raisbéds of walnut Table 72 and Table 73) show that at correct
allocation of perennial plants in the terraced slopes, by planting of grain and other crops in
conditions of semi supplied rainfed in Fakhrabad district can be obtained an additional income
from one hectare of wheat crop in digar 2008 2140 som, and in favorable year 2009 to

2405 som. Besides that it is prevent the erosion spreading and increase fertility of eroded soils.

Table 72. Costs for agro technical operations for cultivating the crops (Weat and peas) at the bed of
terraces for 2008

Costs for planting technology,

Agro technical activities Traditional method, somoni .
somoni

1. Wheat planting with 20Rg ha?
seed rate per one hectare. Ploughing Not 950
at the beds of terraces by tractor

2. Additional fertilizing by nitrogen
at a rate of 18@g ha', ammonium 360
nitrate in March

3. Wheat harvesting from hectare 300
4. Total cost per 1 ha 1610
5. Cost of wheat yield
rain NJo v 3000
d dl o V
hay- 750
6. Additiond net income from 1 ha 2140 s.

Table 73. Costs for agro technical operations for cultivating grain and oiyielding crops (wheat at the bed
of terraces), for 2009

Costs for planting technology,

Agro technical activities Traditional method, somoni .
somoni

1. Wheat planting with 20Kg ha'

950
seed rate per one hectaPdowingat
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the beds of terraces by tractor.

2. Additional fertilizing by nitrogen
at a rate of 18@g ha', ammonium 360
nitrate in March

3. Wheat harvestingdm hectare 350
4. Total cost 1660
5. Cost of wheat yield
grain F o Y, 30005
1065
hay- 35¢0,30s= S

4065 s-1660 = 2405 s

6. Additional net income from 1 ha
NJ o F -1660s 1940 s

7. Additional ir!come from safflower 1040 s
seeds yield from 1 ha

Table 74. Expected result from taking agro technical erosiofpreventive measures by planting grain and
other agriculture crops at the beds of terraces in conditions of Fakhrabad district in the zond o

half supplied rainfed.

Obtained results Expected result was obtained from this techniques

1. For sustainable usage of slope lands and for |As a result of the given technique:

development of agricultural system. 1. Erosionprocess reduced, moistureserve increased
Obtained results: in 1.52 times in 850 cm soil layer.

1. Wheat, field pea and safflower were planted at{theGrowth and development of wheat and safflower
beds of terraces while cultivating the forest fruit |increased thank to fertilizers application.

crops at the raisebleds of walnut 3. Additional grain yields of wheat from 15 to 2t ha
2. Fertilizers application at a rate of 1&pha?, and |* and of safflower up to 6tn ha' were obtined that hag
application of ammonium nitrate in March. been made 2405 som net income from wheat and 1940 s.

from safflower.

22.4Conclusions

544. ltis determined by thResearclthat at the beds of terraces where ploughing was carried
out for wheat and field pea planting in not favorable year for gramthdevelopment, moisture
reserve was observed in50 cm layer of soil and has been made 1310 and 1228am3
Increasing has been made for 152 and 7hahimore in comparison with the variation without
crops planting.

545. According to the results of twgears observations over grain wheat yield at the bed of
terraces in the variation wheat and safflower wittk§®a* nitrogen application, 16tn ha' of
grain yield was obtained in 2008 and @ ha' in 2009 in comparison with control.

546. In 2008 net inome was obtained at a rate of 2140.1 som and in 2009 at a rate of 2405.0
from wheat planting, and nitrogen fertilizers and net income at a rate of 1940 s from safflower.
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Figure 59. General view of safflower and winter wheat athe bed of terraces with walnut and pistachio at
the raisedbeds, Fakhrabad site

Figure 60. Fertilizers effect on the growth and development of: 1 safflower without fertilizers, 2 -
safflower with N60 application, 3- wheat with N60 application

Figure 61. Pistachio yield at the terraces, Farkhabad site
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Figure 62. Expected result. Condition of smaHleaved oleaster and pistachio at the terraces, Fakhrabad
site.
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23 Tajikistan: Activity 4. Evaluate the efficacy of
mechanical and vegetative measurdsr gully erosion
control and rehabilitation of degraded sloping lands

23.1ntroduction

547. Ravine erosion became widely known in the Republic as a result of intensive
development of slopeahds at present time. The main reason of ravines’ high density is
reclamation of lip slopes without taking erosioreventive measures, wrong irrigation,
intensive grazing, lip slopgdowing along the slope, wrong discharge of potable water at the
mountan slopes and other anthropogenic factors (Akhmadov 1982).

548. Forest and phytoeliorativeplants near the ravines play an important role in the system
for fighting against soil erosion. Reclamation value of such phyto reclamation and forest lines is
wide anddiversified.

549. They impact on the microclimate of adjacent croplands, stipulate the reduction of snow
blowing from the slopes, regulate the surface flow and soil erosion. During the period of snow
melting, plants which are close to ravine consume meltrwate) or more times more then the
slope soils without forest field. Surface flow, having run along these forest and shrub lines
cleans from sediments of drain waters.

550. Being strongly mixed with each other in the soil, root systems of forest, shrub aad gra
cover form quite powerful network of roots, which strengths the soil resistance against erosion
processes. Under the influence of plantings air climate softens, relative air humidity increases in
average for B.5%, as a result of this physical evapanatieduces for 1:26% that is positively
effects on the growth and development of agricultural crops, increases their productivity and all
of this leads to economical water usage and reduction of the rates of irrigation water.

551. Besides that tree and shrplantations, shading the sunny banks and ravine slopes as
well as stipulating the moisture thank to soil permeability improvement by directing surface
flow inside the soil, create the favorable conditions for development of grass plants and tree and
shrubcrops themselves.

23.1.10bjectives

552. The main purpose of implemented research is to investigate the conditions of soil
processes occurrence andvelepment and to work out phyteclamation activities in ravine
zone by planting different shrub crops.

553. The following tasks were determined in accordance with given purpose:

1. To study various phytoeclamation activities and their efficiency in reducing the surface
flow and solil erosion.
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2. To cetermine an efficiency of phytieeclamation activity for fertility redbilitation of

waste ravine soils.

23.1.20utputs expected:

Best tree species identified for gully rehabilitation

Gabion construction for gully rehabilitation will be introduced

Cost benefit analyses of sole / combined vegetative and technical measures
Nitrogen fixing shrubs will be identified

X X X X

23.2Materials and Methods

554. In order to determine the efficiency of different shrubs for protecting the ravines from
further degradation various shrubs were planted at three ravines according to the following
scheme:

1. Ravine without phytereclamation (control);

2. Ravine with planting the transplants of Spanish broom;
3. Ravine with planting the transplants of cercis;

4. Ravine with planting the transplants of wild cherry.

555. In all ravines at the upper and middle pargswuilt chabon stone wall to hold flow and
soil washoutAt the end of 2008 concrete blocks of one meter height were built at the end of
ravine for accounting total surface flow and soil washout in whole ravine. Accounting of fluid
flow was carried out byolume method and accounting of soil washout was done by measuring
a sedimentary soil (sediment) before concrete block.

23.3Results and discussion

556. Soil and water resource management play the key role for providingtdamgand
effective production at the ggpe lands which serve as protective measure for environment
retention and for degradation process prevention.

557. Wrong lands usage as in mountain zone so in flat irrigated lands led to a big ravine
formation. As a result of this, big areaspddwing lands,rained zones and irrigated lands are

not used in the agriculture and turn into waste lands. Great efforts and taking various technical
and phyto reclamation measures for preventing further degradation, ravine widening and
erosion processes in field condits are required their improvement.

558. Various technologies should be studied for this purpose in order to show them to the
farmers: phyto reclamation, forest reclamation and technical activities which stipulate the
rational resource usage and hold up furth@ine degradation
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559. According to research results content of organic matters in mountain brown carbonate
soils at planting bottom and borders of ravines by shrubs increased and organic residues of
aboveground and root mass of high mountain plantingeaimulated.

560. Legumes and cereal plants intensively grow under the shrubs canopy, humus condition
of soil improves and erosion processes considerably hold up.

561. Data of humus content in half of meter lay&alfle 75) show that thehighest humus
content is observed under wild cherry (1.88%) and under Spanish broom and cercis its amount
is almost similar (1.8@.76%), while in the control (without shrub planting) humus content has
been made 1.15%. At the same time content of nutelemhents nitrogen and phosphorous
remains very lowTable76).

562. All these show that ravine soils are much degraded. That is why mineral fertilizers
should be applied for improving the nutrient regime of plants and for better hyramet
development of tree and shrub crops.

Table 75. Content of nutrient elements at different ravine phyto reclamation for 27.08.2008.

Mobile
Experimental Depth, N —NO3 N —NH4 Mineral
variation cm mg/kg mg/kg nitrogen J D
mg/kg mg/100 g
0-10 6.10 22.99 9.90 10.52 30.25
5DYLQH <
10-30 5.83 12.82 741 5.19 17.25
Control
Herbs 3050 5.12 9.36 6.08 4.18 12.65
0-50 5.60 13.47 7.48 5.85 18.01
]F)(-y]éoo 6.76 15.02 323 i;i 17.75
5 D YLQH < 30:50 6.41 10.31 731 357 18.9
Spanish broom 6.68 10.26 15.15
0-50 7.57 4.67
6.59 11.23 17.17
0-10 14.48 10.68 13.63 8.13 28.45
5DYLQH « 10-30 8.16 2.18 6.82 4.20 15.55
Cercis 3050 7.53 1.73 6.23 8.90 13.75
0-50 9.17 3.70 7.95 6.87 17.41
0-10 7.85 9.46 8.22 6.46 26.95
5DYLQH « 10-30 14.35 7.85 12.91 4.68 21.25
Cherry 30-50 13.18 7.06 11.82 3.64 20.30
0-50 12.58 7.86 11.53 4.62 22.01

Table 76. Humus content at different phytoreclamation methods in the zone of

carbonate soils ofFaizabad district, % (20-23.09.2008)

mountain brown

. o Depth, cm
Experimental variation
0-10 10-30 3050 0-50
Ravine« FRQWURQ( A 1.34 1.27 0.77 1.08
Not planted ravine B 1.71 0.60 0.46 0.77
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C 2.27 131 0.80 1.30

D 1.96 1.83 0.83 1.45

In average for ravine - 1.82 1.25 0.72 1.15
A 3.39 1.65 1.58 1.97

5DYLQH « B 2.43 1.83 1.27 1.73
Spanish broom C 2.14 1.55 1.47 1.64

D 2.27 2.04 1.45 1.85

In average for ravine - 2.56 1.77 1.44 1.80
A 4.08 2.14 1.60 2.31

5DYLQH « B 2.69 2.04 1.19 1.83
Cercis C 2.80 1.52 1.21 1.65

D 3.08 0.83 0.70 1.23

In average for ravine - 3.16 1.63 1.18 1.76
A 2.53 2.25 1.91 2.17

5DYLQH « B 3.33 2.48 1.83 2.39
Cherry C 1.32 0.96 0.75 0.95

D 2.64 1.96 1.71 2.00

In average for ravine - 2.46 1.91 1.55 1.88

Note: A—top of ravine, B- middle part, G-down part,
D —bottom of middle.

23.4Conclusion

563. Thus, phytereclamation activities stipulate ravifiging for fighting against ravine soil
erosion and further ravine degradation in rainfed zone. Rleglamation allows improving

grass cover that helps to rehabilitate eroded ravine slopes, improving a water regime and
physical properties of slope landsitrient regime and humus soil condition.
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23.5Activity: Introduction of scientifictechnical designs to the
production

564. In 2008 mulching technology was introduced dechkan farm “Mozory Khazraty
Sulton” of Khovalin district at the area of 0.6 ha for efifee moisture consumption at the slope
lands under the gardens.

565. Technology of crop allocation in line was introduced tghd@n farm “Sarsybulok” of
Muminabad district at the area of one ha for moisture content and soil protection against erosion.

566. As aresult of introducing the line crop planting, income has been made 300 somoni in
spite of dry year 2008.

567. In 2009 also both technologies were introduced to twghkkn farms in Shurobod
district of Khatlon province.

568. At the second site experiment was edrout at the slope lands of the same district with
10-15h LQFOLQDWLRQ DW WKH DUHD RI RQH KD LQ GHNKNDQ IDUP

Figure 63. Phyto-reclamation of ravines
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Figure 64. Ravine with wild cherry planting, at the end of ravine concrete block madefa@rushed stone.

Figure 65. Ravine planted with Spanish broom
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24 Tajikistan: Activity 5. Calibration and use of Optical
crop canopy sensorsGreenseeke) for measuring crop
development over time and space, comparing crop
management practices for SLM and efficient nitrogen
management

24 .lUntroduction

569. Wheat is the main industrial crops in many world countries. Provision of grain
independence i ajikistanis very important for obtaining a real sovereignty in the republic,
because foa long time food problems were solved by importing them from other countries.

570. Provision of livestock production by concentrated forage, industry by raw material,
creation of necessary state reserves and resources for export depend on grain farming
develgpment. In the Program adopted by the Government of the Republic of Tajikistan is
envisaged grain production increasing up to 1 million 200 thousand tons per year till the year
2015. In this relation in mediwterm program of overcoming the crisis of APKtlire republic

of Tajikistan and priority directions of its branches development strategies till 2010 also grain
production increasing more than 2 times is envisaged in comparison with 2005.

571. It is particularly actual for our republic where mountains camsticonsiderable areas
(93%) with different surface inclinations and absolutely high points from 300 to 7495 meters
above sea level. Mountain regions of the republic have big land reserve for increasing the areas
of arable lands and perennial plantings.

572. Wheat is the most important crop of irrigated agriculture which takes one the main
places in planting structure. Thank to high productivity, low net cost and nice taste of obtained
products it serves as the main industrial crop at the territory of ourrgolmtTadjikistan

among grain spiked crops in the structure of planting areas wheat has the highest specific
weight. Solving this issue could help to find out the conditions which stipulate obtaining of high
and economically profitable wheat yield in thesoils.

24.1.10bjectives

573. Purpose of research is to determine the rate of nitrogen fertilizers application, correctly
to fix the time of fertilizers’ application and to determine optimal wheat productivity as well as
the cost for fertilizers application in igation and rainfed conditions of the Republic of
Tajikistan.
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24 .2Materials and Methods

574. Calibration and usage of optical sensor (Green Seekers). Methods based on the
measurement of red spectrum reflection (for chlorophyll content) and close infrared spectrum

area (defined by vegetation) of electro magnetic radiation were used for the assessment of
nitrogen demand during vegetation period. Such methods are based on nitrogen consumption
and potential productivity. At present time it was determined that measurenstinod of

Normal differential vegetation index (NDVI) based on the seasonal sensor’s indications can be

used for prognosis of biomass, nitrogen content and consumption.

575. The following analyses, calculations and observation were carried out:

- morphologicakoil description till 200 cm depth;

- plants’ density was determined two times after germination and at the end of vegetation;

- nitrate and ammonium nitrogen according to the method of Shaffershtapkind —
Savva.

- humus determination by Tyurin’s method;

- mobile phosphorous and calcium in the soil according to Machigin’s method;

- oObservations over the growth, development and productivity of wheat in all the
experimental variations were carried out according to the methodology of SoyuzNIHI
(1981) and B.A. Dspekhov.

576. Research wasarried out at the territory of experimental site ®bk of Khuroson
district with local released variety. Field experiment was carried out according to the following

scheme

Table 77. Experimental scheme 6 the variations according to the calibration of nitrogen fertilizers
application at rainfed Obi-Kiik site of Khuroson district.

Rate Application rates of nitrogen fertilizers
Variations kg N ha-1 1- application 50% 2 —application 50%
(at planting) (tillering stage)

1 0 0 0 0 0
2 30 15 113.4 15 113.4
3 60 30 226.8 30 226.8
4 90 45 340.2 45 340.2
5 120 60 453.6 60 453.6
6 150 75 567.0 75 567.0

577. Total area of experimental site is 798 m2, four replications, six variatiatdepgth is
7 m, plot width is 3.6 m, and total plot area is 25.2 m2. The following dosages of nitrogen
fertilizers (ammonium nitrate 34%) were used in rainfed zone: 0;30;60;90;12R¢1B6";
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According to the experimental scheme we took the site ewriohaitrogen (25&g hat), with
7 m length, 3.6 m width and also farm site with 25.2 m of plot’s total area for comparing the
data.

578. The first N rate, ammonium nitrate of 50% was applied at planting on 18 October 2008,
stage (Fl), second rate of nitroge50% was applied at the moment of three leaves and stem
appearing on 31 March 2009, and stag&)laccording to the experimental scheme.

579. The second rate was applied at the moment of five leaves and development of main and
side stems (B), tillering stge on 31.03. 2009The first measurements by Green Seeker was
carried out on 20.03.2009he second measurement was carried out at the moment of 5 leaves
appearing and development of main and side ster33, (flering stage on 31.03. 200%he

third measrement was carried out at the moment of leaf sheath’s formation and first node
appearing, booting stage on 11.04.2009. The fourth measurement was carried out at booting
stage of second node and flag leaf ear appearing on 21.04.2009 (brown rust and powdery
mildew appeared). Fungicide Impact was applied. The fifth measurement was carried out on
02.05.2009, at the end of booting stage (budding of leaf sheath). The sixth measurement was
carried out on 12.05.09, during earring stage (ear appearing). The sen@aghrement was
carried out on 23.05.2009, during flowering stage (end of flowering), grasshopper plague was
observed in some places. The eighth measurement was carried out on 05.06.2009, during milky
ripeness stage (ripe grain).

580. Research wagarried outat the territory of OBKiik site of Horasan district with
“Navruz” wheat variety with applying different rates of nitrogen fertilizers (ammonium nitrate
34%). First rate of 50% nitrogen fertilizers was applied during wheat planting. Second rate of
nitrogen fertilizers was applied during tillering stage.

581. “Navruz” wheat variety was bred in Tajik scientifiesearch institute of agriculture by
individual selection from initial material obtained under the influence of photograph conditions
on winter wheat “Mronovskayayubileynaya” variety which was introduced to the districts of
the republic ofT ajikistanin 1982. Eritrospermum variety is intensive type, {s@&hson, resistant

to lodging, relatively winter proof. Not too much affected by rust, stinking snhelow the
average. Weight of 1000 pc of grain is®8 g., straw is very firm resistant to lodging.

582. Experiment with applying different dosage of nitrogen (ammonium nitrate 34%) for
Green Seeker calibration was carried out in the irrigated and rainfed pd©ObiKiik site of
Horasardistrict of Khatlon province.

583. First 50% N rate (ammonium nitrate 34%) was applied at planting during the stage (F
second rate of nitrogen fertilizers was applied at the moment of five leaves appearing and
development ofmain and side stems, tillering stage3Fon 31 March 20009.
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24.2.1Study site

584. The study was conducted in th®rasandistrict of Khatlon province. Obi Kiik valley
lengthens from the north to the south in parallel to Yavan valley to the west from it and opens to
the Vakhsh valley to the Northemestern side of Kuybishev district. It has curve stretch form.

Its width in the northerwestern side of Kuybishev district varies from 7 to 8 km and in
northern gets narrow to 2 km. Length of valley reaches 25 km. d@alof flat part of valley is
about 10 thousand ha.

585. Plantings’ cover is represented by low grassed semisavanna with considerable
prevalence of ephemer.

24.2 . Xlimatic conditions.

586. Climate as one of the factors which defines directions of geological and ibadlog
processes and consequently soil formation processes is very important for characteristics of
simple sierozems of OlKiik valley. Climate in the valley in general is sharply continental
which is inherent to the central and south districtTajikistan Climate in Tajikistan is
characterized by daily and seasonable temperature fluctuation, intensive solar radiation, air
dryness and small cloudiness. The main features characterizing thermal regime of the area is
monthly and annual average temperatures @dmration of frosfree period. These rates are
given in theTable78.

Table 78 General climatic factors of ObiKiiksk valley (2208-2009).

Name of . Months Per
weather Climate year
. elements
station IX X XI Xl | I Il \Yj \%
Air
temperature, o3> | 34.8| 16.8 | 20.2| 17.3| 19.2| 28.5| 20.1| 37.0| 25
Kurgan K E
tyubinsk max.
weather 'E PLQ360| 81| 53 | 44| 39| -1.2| 47| 30109 11
station
Rainfalls, |00 | 104] 11.8 | 28.2| 36.0| 57.2| 30.3 70.0| 437 | 6809

587. One of the most important elements of climate is precipitations. Accpitdinthe

amount and frequency of precipitations areas of our investigations can be referred to the zone of
rainfed with moderate supplied moisture. According to the data (Table 2) annual amount of
precipitation is more than 66880 mm, and the most amoumirainfalls are in spring 540

mm and the biggest are in May. Spring rains are connected with cyclone passage and have a
thunderstorm character. The least amount of rainfalls is in summer. Precipitations in autumn are
not equal and very rare. Wintermaiare long and not abundant, snow falls not so much.
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24.2.35o0il of the site.

588. Typical sierozems were investigated in @ik valleys which were formed on loess

like loamy sediments. Main feature of typical sierozems is clear isolation of humus and
carbonate Igers. Soil boils from HCI impetuously. Mechanical composition mainly consists of
middle loams. Ground waters are laid deeply. Morphological description of cutting carried out
at the experimental site is given for characterizing simple sierozems-tfiihialley.

24.2 . Morphological description of one of typical sierozems.

589. A soil profile assessmemtas done at the leveled water divided place with wheat crops

at irrigated site. During the research wheat was at the stage of complete ripeness. Density is
good. Pitwas bored at the leveled place in soutkemstern part of the site in 50 m from
highway and in 55 m from irrigation chute.

24.2.4.150il profile < (description)

0 ---30 cm- darkgray, small cloddy, not packed, many roots of molded plants, middle loamy,
dry, traces of soil digging insects are visible, gradual transition.

30---65 cm - gray, middle loamy, small cloddy, small roots of plants, ligiptacked, dry,
gradual transition.

65---96 cm- light-gray, middle loamy, carbonates as wiatee, layer is less packed, roots of
different sizes, structureless, gradual transition.

96---128 cm loesslike loams, fresh, light gray with tints of yellomellow, structureless, rare
thin roots, carbonates as whége.

128--200 cm— homogeneous loed&ke loam, fresh, light gray, structureless, rare thin roots,
rare albescent particles of carbonate salts.

590. Humus content is poor in the soils of experina¢site Table79) and is made 1.05% in

0-30 cm layer, further it reduces by layers to 0.18%. Major part of nitrogen nitrate contains the
top 030 cm layer and is made 16.8 mg/kg and further reduces by layers to 2.4 mg/kg. Middle
and down layers contain small amount of nitrate nitrogen that is why young plants do not have
enough nitrogen. Ammonium nitrogen is not so much in the soil and reduces by layers from
5.04 to 0.72 mg/kg. According to the content of mobile phosphorous shéseare moderate
supplied and its quantity is mainly contained at the top layers of2B/0®mg/kg. According to

the content of mobile calcium soils of experimental site are poor and moderate requires the
calcium fertilizers. Thus, results of analyséew that soils of the experimental site according

to the content of mineral nitrogen are referred to poor supplied, according to the mobile
phosphorous to middle supplied and according to the mobile calcium to poor supplied.

Table 79. Content of gross and mobile forms of nutrient elements in the soil. (202®09).

Place of taking and Depth, Humus, Mobile forms, mg/kg mg/kg, mg/kg, K, H
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sample cm % P, H

characteristics NOs NH,
0-30 1.05 16.8 5.04 17.9 136
30-65 0.67 6.8 2.04 23.0 94
Cutting-1 6596 0.32 4.8 1.44 5.5 80

Khuroson district,

dark sierozem 96128 0.22 3.8 1.14 2.4 64
128173 0.20 2.6 0.84 2.7 52
173200 0.18 2.4 0.72 3.6 44

24.2.%.1.4. Phenological observation.

591. Phenological observations were carried out @@scribing the process of plants’
development. General results of phenological observations over conditions e2@®are as
follows: 1) Planting date- 18 October 2008, 2) Germinatien28 October 2008,3) Tillering

25 November 2008, 4) Bootir@6 April 2009, 5) Earring12 May 2009, 6) Flowering25 May
2009, 7) Milky ripeness 05 June 2009, 8) Waxy ripenes®0 June 2009, 8) Complete ripeness
- 02 July 20089.

592. Climatic conditions of this year made a great influence on the main stages passing. Big
amount of rainfalls, relatively low temperature and other negative factors stipulated the
prolongation of vegetation period to 254 days.

Table 80. Effect of nitrogen fertilizers rate on the structure of wheat yield. Rainfed (bogharaf20082009).

Treatments Rate Height of Ear Prodgctive Weight of
kg Nha-1 plants, cm | length, cm bushiness 1000 seeds. g
1 0 103 5.2 2.1 36.6
2 30 97 5.2 2.1 36.8
3 60 93 5.4 2.0 35.2
4 90 106 5.5 21 36.1
5 120 108 5.7 2.3 37.3
6 150 98 5.9 25 37.9
1 0 86 5.1 2.2 35.1
2 30 105 5.1 2.4 35.1
3 60 101 5.3 2.6 36.2
4 90 107 5.5 2.6 36.5
5 120 104 5.4 2.8 37.0
6 150 106 5.8 2.7 36.6
1 0 103 5.2 2.3 35.1
2 30 104 5.4 2.3 35.2
3 60 109 5.5 25 36.1
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4 90 102 5.6 2.6 38.0
5 120 104 5.5 2.6 37.2
6 150 112 5.7 2.8 37.5
1 0 104 5.2 2.2 35.1
2 30 102 5.1 21 35.2
3 60 106 5.0 2.4 35.5
4 90 103 5.6 2.6 37.2
5 120 102 5.7 2.7 37.3
6 150 107 5.9 2.8 37.4

593. According to the data ofable 80 various rates of nitrogen ferikrs make and
influence on the structure of wheat yield differently. At raising the rate of nitrogen fertilizers
height of plants increases from 86 cm to 108 cm and weight of 1000 seeds increases from 35.1
to 38.0 g. Different rates of nitrogen fertilizelgve a very good effect on the wheat
productivity (Table 81). Thus, wheat productivity has increased when the rate of nitrogen
fertilizers (ammonium nitrate 34%) was raised in all variations. In control variation it has been
madefrom 18.4 to 19.%tn hal, and in the variations of raised nitrogen rate (k§®a?) from

24.5 to 25.8&tn ha'. The highest yield was obtained in the variation 6, where it has been made
25.8 c. At the site with enriched nitrogen we obtained 2&4a* as in the variation 6 from
each replication, and at the farmer’s site where kipba' was applied, yield has been made
23.2ctn ha.

Table 81. Effect of nitrogen dosage on the productivity of wheat graingtn ha'. Experimental site Obi-
Kiik of Horasandistrict, rainfed (2008-2009)

. Dosage of Replications Enriched
Experimental . N F .
variation nitrogen 250 arm site
fertilizers | Il I vV kg hat
1 0 18.4 18.5 19.5 18.6
2 30 19.0 20.1 20.0 20.3
3 60 23.3 235 22.9 22.9
4 90 234 24.2 24.0 23.8 25 4 232
5 120 24.6 24.7 24.4 24.6
6 150 245 25.2 25.4 25.8

24.2 Arrigated experimental site Obi-Kiik of the Horasandistrict.

594. Total area of experimental site is 798 m2, 4 replications, 6 variations, length ofsplots i
8.4 m, width of plots is 3 m, and total area of plots is 25.2 m2. The following dosages of
nitrogen fertilizers (ammonium nitrate 34%) were used in rainfed zone: 0;50;100;150;200;250
kg hal.
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595. The first N dosage, ammonium nitrate of 50% was applied atiptaon 28 October
2008, stage (), second dosage of nitrogen 50% was applied at the moment of three leaves
and stem appearing on 31 March 2009, stag®) @ccording to the experimental scheme.

Table 82. Experimental scheme ofexperimental variations according to the calibration of nitrogen
fertilizer application in the irrigated zone of the Horasandistrict

Rate of nitrogen fertilizers application
Variations Rart.;_'i kg 1- application 50% 2 —application 506
(at planting) (tillering stage)

1 0 0 0 0 0

2 50 25 189 25 189

3 100 50 378 50 378

4 150 75 567 75 567

5 200 100 756 100 756

6 250 125 945 125 945

596. The first measurements by Green Seeker was carried out on 20.03rA@0Second
measurement was carried out daritillering stage on 31.03.09. The third measurement was
carried during booting stage, appearing of the second node and flag leaf on 11.04.2009. The
fourth measurement was carried out at booting stage, (ear appearance of flag leaf and swelling
of leaf shath), end of booting stage on 21.04.2009. Nidus of brown rust appeared, Fungicide
Impact was applied. The fifth measurement was carried out on 02.05.2009, at the end of booting
and earring stage (appearance of first spike). The sixth measurement was catrien
12.05.09 during flowering stage (end of flowering) in the variations where 20kg2568" N

were applied wheat lodging was observed in some places due to a very rainy season. The
seventh measurement was carried out during the stage of milkesgéripe grain), height of

plant 120135 cm. The eighth measurement was carried out during waxy ripeness (solid grain)
on 05.06.2009.

24.2 '"Morphological description of one of the typical sierozem pits.

597. Cutting was carried out on wheat plantings at the edindite. At the moment of
investigation wheat was at the stage of full ripeness. Pit was bored at the slope area of western
southern part in 250 m from main road Dush#heganTyube and approximately in 25 m

from rural road. Relief is wavy, mezoreliefa$ lowering. General inclination (not so big) is to

the northern direction of the site.

24.2.7.550il profile <

0 ---25cm- darkgray, dry, of small cloddy, lightly packed, some roots of molded plant, middle
loamy, not wet, traces of earth digging insects arnbleisgradual transition of colors and clear
for composition and moisture.
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25---65 cm— gray, middle loamy, small cloddy, small roots of plants, lightly packed, poor
moistened, gradual transition.

65---105 cm-light-gray, middle loamy, carbonate excretias whiteeye, layer is of less density,
roots of different sizes, structureless, gradual transition.

105-200 cm- loess like loams, fresh, ligigray with tints of yellow, rare thin roots, carbonate
as whiteeye.

24.2.7.8. Phenological observations.
598. Main resilts of phenological observations for 262809:

x Planting- 02 November 2008

x Germination- 12 November 2008
x Tillering - 30 March 2009

x Booting- 15 April 2009

x Earring- 05 May 2009

x Flowering- 12 May 2009

x Milky ripeness- 24 May 2009

X Waxy ripeness 05 June 2009

x Complete ripeness25 June 2009.

Table 83. Effect of nitrogen fertilizers on the structure of wheat yield (2008009)

Treatment Rate Height of Length of F.’r.oductivity.of Weight of
Nkg ha-1 plants, cm spike,cm tilling capacity 1000 seeds, g
1 0 80 6.2 2.4 32.1
2 50 100 6.2 2.3 32.2
3 100 110 7.1 21 33.2
4 150 90 7.3 2.2 32.1
5 200 101 7.3 2.4 333
6 250 105 8.0 2.6 335
1 0 105 6.0 2.2 32.0
2 50 135 6.2 2.4 32.3
3 100 120 7.1 25 33.2
4 150 110 7.6 25 33.1
5 200 121 7.6 2.7 334
6 250 132 8.0 2.9 33.6
1 0 86 6.4 2.4 315
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2 50 95 6.7 2.3 32.0
3 100 120 6.6 2.6 321
4 150 98 7.1 25 33.2
5 200 110 7.3 2.7 33.4
6 250 115 7.5 2.9 33.3
1 0 103 6.3 2.2 321
2 50 140 6.3 25 321
3 100 120 6.5 25 33.3
4 150 131 7.4 2.6 33.2
5 200 102 7.2 2.6 33.3
6 250 128 7.4 2.8 33.4

599. Calculations and observations showed that different rate of fertilizers made a great effect
on the plants’ height. As can be seen fromTtable83 in all variations where rates of nitrogen
fertilizers were increased (2%@ ha') height of plants reached 128 cm. In the control variation
where fertilizers were not applied, height of plants was from 80 to 105 Teinle(84)
Measuremerst showed that different rates of nitrogen fertilizers considerably influence on the
weight of 1000 seeds. In the control variations where increased rates of nitrogen fertilizers were
applied the weight reached 33.6 g.

Table 84. Nitrogen fertilizers’ rates effect on the productivity of wheat grain,ctn hal. Experimental site
Obi-Kiik, irrigation. (2008 -2009).

L Enriched Earm
: Rate of Replications :
Experimental nitrogen Nasokg harl site
variations fertilizers
I ] ] v
1 0 23.4 23.4 235 23.4
2 50 24.0 24.2 24.4 24.3
3 100 25.7 25.6 25.9 25.8
4 150 26.8 26.9 27.0 26.8 328 26.9
5 200 29.6 28.5 28.4 29.6
6 250 32.5 32.2 33.4 32.8

24.3Conclusions

600. Application of N 25&g ha' is optimal and reasonable at wheat plagiton dark
sierozems soils oHorasandistrict. High wheat yield of 33.4tn ha' was obtained at
application of N25kg ha?. In the variations where we applied N1800kg ha' yield was not
higher than 26.29.6 ctn ha® without irrigations. At the farnsite where were not applied any
other fertilizers except N10Rg ha® farmer harvested 26.6tn ha' of yield wheat without
irrigating.
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Figure 66. Field experiment implementation at the rainfed site ObiKiik of Khuroson distri ct

Figure 67. Mineral fertilizers application at the rainfed site Obi-Kiik.

Figure 68. Wheat measurement by Green Seeker at the rainfed site OHKiiik of Khuroson district.
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Figure 69. Morphological description of soil cutting in dark sierozems othe Horasandistrict.

Figure 70. Wheat harvesting at the experimental site ObKiik of the Horasandistrict, boghara, 20082009.

Figure 71. Field experiment implementation at the irrigated site Obi Kiik ofthe Horasandistrict.
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Figure 72. Measurement of mineral fertilizers at the irrigated site ofthe Horasandistrict

Figure 73. Harvesting at the irrigated site ObiKiik of the Horasandistrict.
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25Tajikistan: Site of Faizabaddistrict

25.1ntroduction

601. Wheat is one of the oldest crops in agriculture. Exact time of its domestication is not
determined; however it is known that it hiagen cultivated in Europe and Asia approximately

in 4-6 centuries B.C. Wheat takes a leading place for productive value and production scale.
Production of this crop in all the continents is made 615 million tons. Canada, USA, China,
India and Russia proda almost half part of wheat grain. Wheat has always been the main

industrial crop of many world countries.

602. Republic ofTajikistanhas the purpose to increase the average annual volume of gross
products for 1214%, mainly for the account of intensive dieysment factors and introduction
of new achievement of science, techniques and advanced practice.

25.1.10bjectives

603. Purpose of research is that in irrigation and rainfed conditions of the Republic of
Tajikistan to determine the rate of nitrogen fertilizers appibm, correctly to fix the time of
fertilizers’ application and to determine optimal wheat productivity as well as the cost for
fertilizers application.

25.2Materials and Methods

604. Calibration and usage of optical sensor (Greensegkeviethods based on the
measirement of red spectrum reflection (for chlorophyll content) and close infrared spectrum
area (defined by vegetation) of electro magnetic radiation were used for the assessment of
nitrogen demand during vegetation period. Such methods are based on nivagemption

and potential productivity. At present time it was determined that measurement method of
Normal differential vegetation index (NDVI) based on the seasonal sensor’s indications can be
used for prognosis of biomass, nitrogen content and congsumpt

605. The following analyses, calculations and observation were carried out:
- morphological soil description till 200 cm depth;
- plants’ density was determined two times after germination and at the end of vegetation;

- nitrate and ammonium nitrogen accordimgthe method of ShaffershteinLipkind —
Savva.

- humus determination by Tyurin’s method;

- mobile phosphorous and calcium in the soil according to Machigin’s method;
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- oObservations over the growth, development and productivity of wheat in all the
experimenthvariations were carried out according to the methodology of SoyuzNIHI
(1981) and B.A. Dospekhov (1979).

606. Research wagarried out at the territory of experimental site Karsand-azabad
district with released local variety. Variety of intensive typé&l-npen, moderate resistant to
lodging, relatively winter proof. Height is not so high (822 cm), straw is resistant to
lodging. Field experiment was carried out according to the following scheme

Table 85. Experimental schemeof the variations according to the calibration of nitrogen fertilizers
application in rainfed site Karsang of Faizabaddistrict

Rate Application rates of nitrogen fertilizers
Variations Nkg hat 1- application 50% 2 —application 50%
(at planting) (tillering stage)

1 0 0 0 0 0

2 30 15 113,4 15 113,4

3 60 30 226,8 30 226,8

4 90 45 340,2 45 340,2

5 120 60 453,6 60 453,6

6 150 75 567,0 75 567,0

607. Total area of experimental site is 798 m2, 4 replications, 24 variations, length of plot is 7
m, width d plots is 3.6 m, total area of plots is 25.2 m2. The following rates of nitrogen
fertilizers (ammonium nitrate 34%) were used in rainfed zone: 0;30;60;90;12R¢166%;
According to the experimental scheme we took the site enriched by nitrogekg(B&§), with

7 m length, 3.6 m width and also farm site with 25.2 m of plot’s total area for comparing the
data.

608. The first N rate (ammonium nitrate 34%) 50% was applied at planting on 28 October
2008, stage (B), second rate of nitrogen 50% was appliethatmoment of three leaves and
stem appearing on 30 March 20009, tillering stag8)(Rccording to the experimental scheme.

609. Measurements by Green Seeker for NDVI determination were started on 18 March 2009
and in every 142 days till the end of vegetatioMeasurement were done in each plot for 4
times in each replications and also at the farmer’s site and at the site enriched by nitrogen (250
kg ha?).

610. The second measurement was carried out at the moment of 3 leaves and stem appearing
(F-3) on 30.03. 208. The third measurement was carried out during tillering stage (five leaves
appearing and development of main and side stems) on 14.04.2009. The fourth measurement
was carried out on during booting stage (formation of leaf sheath and appearing oti#érsinno
23.04.2009The fifth measurement was carried out on 04.05.09 during booting stage (appearing
of 2nd node and flag leaf). The sixth measurement was carried out on 15.05.09 during booting
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stage (appearing of flag leaf's ear). The seventh measuremasntasried out on 25.05.2009
during earring stage (appearing of first spike). The eighth measurement was carried out on
02.06.09 during flowering stage (starting of flowering). As a result of strong wind and
continuous rainfalls in March, April and May wditdodging was observed in some places in the
variations with nitrogen application at the rates of k§®a’, 200kg ha' and 250kg ha'. The

ninth measurement was carried out on 12.06.09 during milky ripeness stage (ripe grain). The
tenth measurementas carried out on 02.07.09 during waxy ripeness stage.

25.2.1Study site

611. Investigations were carried out at the beginning of October-2008 at the eroded
brown carbonate soils of Fayzabad experimental site “Karsang”, which is located in the
foothills zone ofsupplied boghara, at the height of 130860 m above sea level, where surface
erosion was widely spread. In spite of sufficient amount of rainfalls experimental site is in bad
conditions due to active wind regime which dries the soil cover.

25.2.1.1S0ils

612. Soils ofexperimental site are mountain brown carbonate, mainly highly eroded, heavy
loamy with low permeability. Zone of mountain soils constitutes the territory at the height from
1200 to 2700 m and characterized by considerable diversity of natural conditions.

613. Two zones are clearly singled out here:

Brown carbonate 2) brown typical soils (V.Ya. Kuteminskiy, R.S. Leontieva, 1966),
which differ from each other not only by climate and planting, but by geo
morphological structure as well. Zone of brown carbonaiis sovers its down part

huge hilly foothills with thick loess and loelise loams. Zone of brown typical soils

has strongly partitioned and rocky slopes o ridges at the upper pafReSearclwere

carried out in the zone of rainfed and irrigatediadture of brown carbonate soils.
They are spread in low and middle mountains higher than zone of dark sierozems at the
height from 800 to 1400 above sea level. In geo morphological relation zone of
mountain brown carbonate soils represents high adyasooimulative origin, composed

by loess depositions (M.R. Yakutilov, 1963).

614. Zone of mountain brown carbonate soils is characterized by moderate warm climate.
Morphological description of one of the pits with mountain brown carbonate soils of “Karsang”
site of Faizabadlistrict.

615. A soil profile was done at the leveled water divided grounds in wheat plantings at the
rainfed site after harvesting. Pit was bored at the leveled area in seediséem part of the site
in 250 m from highway.

193



Tajikistan research report

25.2.1.50il profile <

0 ---23 cm brown color, middle loamy, not packed, dry, many carbonates as meadow brown,
many roots and small roots of plants, traces of earth digging insects are visible, gradual
transition.

23---47 cm brown color many carbonates as pebbles, middle loagyairpacked, many roots
and plants’ roots, traces of earth digging insects are visible, gradual transition.

47---85 cm brown color, middle loamy, carbonates as wénee and pebbles, less packed layer,
roots of different size, structureless, graduaiditzon.

85---118 cm brow color, many carbonates as white and pebbles, middle loamy, not packed,
dry, roots of plants, structureless, gradual transition.

118--156 cm brown, many carbonates as whiye and pebbles, middle loamy, not packed, dry,
root of plants are visible, structureless, gradual transition.

156---200 cm, brown, many carbonates as whie and pebbles, middle loamy, not packed,
dry, root of plants are visible, structureless, gradual transition.

Table 86. Content of gross and mobile forms of nutrient elements in the sail.

. mg/kg,
Place of taking and Depth, Humus, mg/kg +9 mg/100 g, K
characteristics of om % P
0
the sample NOs NH.
0-23 1.19 20.0 6.0 24.0 268
) 2347 0.84 18.0 5.4 11.5 180
Cutting-1
Fayzabad district, 47-85 0.82 10.8 3.24 11.5 180
mountain brown 85118 0.80 10.8 3.24 11.5 156
carbonate soils
118156 0.54 9.8 2.94 7.0 160
156-200 0.90 7.8 2.34 4.0 156

616. While considering agro chemical properties of brown carbonate soils it can bedpointe
out that they are poor not only of humus but also of nutrients content both of gross and mobile
forms.

617. As can be seen from tfigable86 humus content in plough layer is made 1.19% and in

sub plough layer 0.84% Downwards to the profile its amount gradually reduces and at one
meter depth is made 0.54%. From data analysis can be seen that humus content in these soils is
very poor. Content of mobile forms of nitrogen in upper layers consists of nitrate 20.0 mg/kg
and changes in the layers to 7.8 mg/kg, and according to the ammonium forms from 6.0 mg/kg
to 2.34 mg/kg in lower layers. Content of mobile phosphate is low, in a metric layer in average
from 24.0 mg/kg to 7.0 mg/kg of soils. 268 mg/100 g of mobile calétuoontained at the top

layer and reduce along the layer to 160 mg/100 g.

618. From given data is clear that soils of experimental site differ by low natural fertility.
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25.2.1.Llimate

619. Climate ofTajikistanis characterized by daily and seasonable fluctuation gieesmture,
intensive solar radiation, air dryness and small cloudiness. The main climate factors are
relatively low latitude, remoteness from the oceans and complicated orography. Zone climate of
mountain brown soils with soft winter and warm dry summerhbmiconsidered as moderate.
Climatic conditions of the zone are favorable not only for grain and grain legumes cultivation
but also for cultivation of rainfed vine, fig and pomegranate.

620. Average annual air temperature in the district is made 140 in thieesoypart and 7.80
in the eastern. Absolute maximum of air temperature is observed at the end of -Bate 38
minimum is in January9.6. Winter is short and quite soft, but sometimes with fros0®.
Average height of snow cover is made2®Hcm, maxnum- 35 cm.

621. Average perennial amount of rainfalls is 80 mm, with fluctuation by years from
385 to 1300 mm, which take place mainly in wirgering period as snow and more frequently
as rains of small intensity (0.@L1 mm/min). But in spring (ApFMay) take place intensive
heavy rains (0-8.0 mm/min).

622. The main amount of rainfalls is observed in spring 307.9 mm (April), the lowest of 1.2
mm in autumn (September). 8800 mm of rainfalls falls per year.

Table 87. General dimatic conditions of Faizabaddistrict (2008-2009).

@
Name of Months %
weather Climate )
. o
station
IX X | x| xu I I IV \
Air
t%mgegu 31 | 100 | 17.4| 174 | 116| 96 | 191 | 246 28
Fayzabad méx '
whether
station ab. min 1.3 4.4 -3.6| -7.0 90 | -75 0.0 0.3 6.
Ra:grf_g”s’ 12 | 30 | 548| 324 | 407 126' 113.4 | 307.9| 16{ 8783

623. Foothills - low-mounted district is the spread zone of-gra ephemer and perennial
ephemeroid herbaceous vegetation (Goncharov, 1973). Plantings are usually used for grazing.
District is also characterized as a spreading zone of tree and shrub’s vegetation. In fact forest
and shrubs are made only 5% of area. Tdreyrepresented by brotehved maplaut trees and
archevniks.

624. Winter wheat is the plant of warm and moderate climate. Relation of this crop to the
thermic factor is defined by low limit of environment temperature, at which growing processes
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starts and ¥ total heat quantity needed for completing the stage of plant development.
Temperature is also one of the main factors at germination stage.

25.2.1.4 Phenological observations
625. Main results of phenological observations for 2QU89.

1) Planting— 28 October 209, 2) Germination- 8 November 2009, 3) Tillering 31 Marc
2008, 4) Booting- 11 April 2009, 5) Earring- 02 May 2009, 6) Flowering 12 May 2009, 7)
Milky ripeness- 24 May 2009, 8) Waxy ripeness05 June 2009, 9) Compete ripenrez8 June
20009.

626. Climatic conditions of this year made a great effect on the main stages of wheat
development. Big amount of rainfalls, relatively low temperature and other negative factors
extended the vegetation period to 2246 days.

Table 88. Effect of nitrogen fertilizers on the structure of wheat yield (20082009).

Variations Rate Height of Length of F.’r.oductivity.of Weight of 1000
Nkg ha-1 plants, cm spike,cm tilling capacity seeds, g
1 0 70.3 7.1 25 38.6
2 30 77.1 7.2 2.3 39.8
3 60 76.5 8.0 2.0 40.2
4 90 79.4 7.9 2.0 40.1
5 120 82.1 8.1 2.4 40.3
6 150 80.4 8.3 2.6 39.9
1 0 68.4 7.0 2.2 38.3
2 30 74.0 7.2 2.6 39.5
3 60 75.5 7.1 2.8 40.2
4 90 77.8 7.6 2.9 40.0
5 120 79.8 7.9 2.7 40.4
6 150 85.4 8.0 2.9 40.3
1 0 73.4 7.6 2.4 38.1
2 30 82.3 7.7 2.3 38.2
3 60 86.5 7.5 2.6 39.1
4 90 84.0 8.1 2.6 40.2
5 120 86.3 8.3 2.7 40.4
6 150 85.5 8.3 2.9 40.4
1 0 74.4 7.4 2.2 38.1
2 30 83.5 7.6 25 39.1
3 60 85.3 7.5 25 38.5
4 90 88.4 7.9 2.9 40.2
5 120 88.6 8.2 2.8 40.3
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6 150 89.2 8.4 2.9 40.4

627. According to the data fronTable 89 various rates of nitrogen fertilizers differently
impact on the structure of wheat yield. At raising the rate of nitrogen fertilizers, height &f plant
in all variations increases from .B0cm to 89.2 cm and weight of 1000 seeds increases from 39
to 40.4 g.

Table 89. Effect of nitrogen rates on the productivity of wheat grain,ctn ha-1. Experimental site Karsang,
rainfed (2008-2009)

I Enriched )
Experimental Rates of Replications Noe ka hal Farm site
L nitrogen 150Kg ha
variation fortil
ertilizers | [ 11 \Y
1 0 18.4 17.5 18.5 17.6
2 30 21.0 20.5 21.1 20.6
3 60 23.3 23.5 23.6 23.9
26.4 24.2
4 90 25.4 25.2 25.0 25.8
5 120 26.6 26.5 26.4 26.6
6 150 27.5 27.2 27.4 27.6

628. Different rates of nitrogen fertilizers have a very good effect on the wheat productivity.
Thus, wheat productivity has increased when the rate of nitrogen fertilizers (ammonium nitrate
34%) was raised in all variations. In control variation it h@aen made from 17.5 to 188 ha

1 and in the variations of raised nitrogen rate (k§tha') from 27.2 to 27.6ctn ha. The

highest yield was obtained in the variation 6, where it has been made 27.6 c. This means that no
need to raise the rate of nagen fertilizers in future as the difference between productivity in
these variations is not so big. At the site with enriched nitrogen we have obtainexin2i6e

as in the variation 6 from each replication, and at the farmer’s site wher&kd\s8' was

applied, yield has been made 24t@ ha'.

25.3General conclusions for 2009

629. Application of N250kg ha' is optimal and reasonable at wheat planting on middle
loamy brown carbonate rainfed soilsFdizabadlistrict. High wheat yield of 27.6tn ha! was
obtained at application of N15Kg ha' but coming out from economical point of view the
effective was variation 5 where we applied NI&pha! and obtained 26.6tn ha' where
difference between productivity is not so big.

630. At the farmer’s site only N56kg ha' was applied and yield was very low 2412 ha'.
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Figure 74. Coordinates’ determination of rainfed experimental site Karsang.

Figure 75. Measurement by Green Seeker at the experimental sitarsang. Tillering stage (F3), boghara.
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Figure 76. Morphological description and taking the soil samples from soil cutting of experimental site
Karsang.

Figure 77. Measurement by Greenseker, expermental site Karsang, stage of milky ripeness.

Figure 78. Wheat harvesting at the rainfed experimental site Karsang draizabad district.
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26 Tajikistan: Activity 6. Promote community nursery
raising for plantation in sloping lands (Site of Faizabad
district).

26.1ntroduction

26.1.10bjectives

631. The main purpose of this work is to work out the methodology of cultivating transplants
and fruit, shrubs and other crops by container method from the seeds duringspaitigr
periods in greenhouseAnd their replanting to the open soil for productive usage of slope
ravine lands and protecting the ravines from further degradation.

26.2Materials and Methods

632. In 2008 more then 10 thousand of different crops were prepared by container method
(Spanish broomgercis, wild cherry, pine and other crops) for planting at the slope lands and for
ravine and slope lands fixation.

633. Transplant were grown in the containers till 10 and more cm height, after that in spring
they were planted to the open soil for growingtapghe optimal size (780 cm). Transplants

were grown in the open soils till autumn, and then in autumn or spring they would be replanted
to the slope and ravine lands for fighting against erosion in the zone of brown carbonate soils.
Table 6.1 containsada of transplants quantity which is still remains. Besides container method
of cultivation, big amount of transplants were prepared by vineyard cutting (more then 1000
pieces).

634. Due to the dry climate and small amount of rainfalls in 2008 irrigation waieisharply
reduced that is why majority of springs which had been providing the mountain regions with
irrigation water dried. Due to the shortage of irrigation water all vine transplants died and
considerable part of transplants replanted to the opkedrs.

635. At present time quantity of alive transplants is 8528 pieces. More then 3000 pieces of
different crops are cultivated in containers and in spring 2009 they will be replanted to the open
soil for growing till optimal size.

Table 90. Transplants quantity planted to the open soil, 20008.

< Name of crops trzgwgggirt]{s?gfac. Dried,% Alive,% Qt?a?wr;tg?;gzs?lgj\ée
1 Poplar 1000 70 30 300

2 Apple-tree 1300 30 70 970

3 Pinetree 2000 30 70 1400
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4 Vineyard 1500 30 70 1050
5 Spanish broom 3000 25 75 2400
6 Cercis 2500 30 70 1750
7 Cherry 1000 35 65 650
8 Vineyard cuttings 10000 100 - -

9 Total 22300 8520

Table 91. Types and amount of plantings in the nursery

Quantity of Dried, Alive, Quantity of alive
< Name of crops transplants, transplants,
% %
pc. SF rl
1 Apple -tree 1500 100 - 1500
2 Thuya 1200 90 10 1060
3 Queenapple 76 0 - 76
4 Vineyard 400 0 - 400
5 Total 3176 3036

636. Governmental decree about “Greening the territory” was adopted in the Republic of
Tadjikistan, for this ream Institute of soil science TACHN actively participated in this
important activity related to the improvement of ecological conditions.

637. In this relation in spring 2009 the following planting materials were given free of charge
by the request of districtlsead for territory greening.

1. Pinetree- 500 pieces.
2. Spanish broom5000 pieces.

638. The following planting materials were given to the farmers free of charge:

1. Cherry- 1000 pieces.
2. Pine- 500 pieces
3. Spanish broom500 pieces.

639. The fdlowing transplants were plantedFizabadexperimental site:

1. Dried apricot 50 pieces.
2. Almond - 50 pieces.
3. Pinetree- 200 piece.

4. Walnut- 50 pieces.

201



Tajikistan research report

5. Vine- 600 pieces.
640. At present time the following transplants are cultivated at therérental site:

1. Pinetree- 1000 pieces.

2. Vine (cuttings)- 5000 pieces.
3. Appletree- 500 pieces.

4. Apricottree- 100 pieces.

5. Walnut- 500 pieces.

6. Crab cherry 60 pieces.

7. Wild cherry- 200 pieces.

Total: 9160 pieces

26.3Conclusion

641. Implementation of phytaeclamation activities helped to fix the ravines and improve
grass canopy. Thank to this soil formation processes changed and humus and nutrient content
increased almost in two times.

Figure 79. Uprooting the transplants of pinetree and taking from the nursery for planting at the open site.
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Figure 80. Planting of pine-tree transplants for greening and improving ecological conditions in Fayzabad
city

Figure 81. Farmers and locals actively participated in activities for greening and improving ecological
conditions.
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Figure 82. Transplants in the nursery before uprooting.
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27 Tajikistan: Activity 7. Dissemination of results and
develging mechanisms for up scaling and scaling out
the SLMR options

27.1Untroduction

27.1.10bjectives

X 4 workshops cum traveling seminars will be organized by the national teams at each
site during the years to disseminate SLMR options and to sensitize policy makers and
all stakeholders. SLMR options will shared using mechanisms such as Farmer’s Fairs,
Field Days, Farmers’ Schools etc

X Mechanisms will be evolved for wider community involvement, public awareness and
advocacy campaign. Efforts will be made for mainstreanointhe SLM results into
national program/ activities.

X At least 3 Dialogues organized on the national TV / Radio networks by the nation team
on the SLMR options.

27.2Results and discussion

642. On 6 April 2008 seminar was held in cooperation with the headthiztbad districts at
Karsang base station. HeadFaizabadlistrict withthe local governor ghukumat) chairman
and his deputy participated in the seminar. More then 30 heads of farmerghkdrdg farms
of Faizabadlistrict were invited for the seminar.

643. Employees of Soil Science Institute with the head of deputy director R.K. Kurbanov,
head of soil erosion department R.S. Kabilov, senior scientific officer D. Mirzoboev,
postgraduate Kh. Safarov and head of base station A. Boev presented all implegientsid s

- research activities for soil protection against erosion, issues of water saving by mulching and
line planting, container nursery for transplants growing at the slope lands, protection of ravine
lands by planting various shrubs, constructiongabion structures for rehabilitation and
fixation of the lands affected by ravine erosion.

644. Besides that according to the research results in 2008 were organizeghdto
exhibition, 2- meeting with farmers in Vakhsh filial of Agriculture Institute,Speech in TVL,
4- speech in Republican radio.

645. In 2009 in state language were published: 4 brochures, one of them was published by
Vakhsh filial, 1 farmer day and 1 training for Indian planter were carried out in Vakhsh filial, 1
farmer day was spent irakhrabad district by Soil science Institute.
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646. In June 2009 at the experimental site KarsarFaizabaddistrict scientifiepractical
zone conference was held on the topic “Methods for fighting against erosion: where 60 people
participated from 8 districtsepresentatives of agriculture management, vodkhoz and farms.

647. Six representatives from Institute made presentations for the topics of soil protection
from erosion, preservation of soil moisture and ways of increasing the productivity of rainfed
lands.

648. Conference was played in the first channel of state television in the program “Akhbor”
as well as special reportage about scientific achievements in fighting against soils erosion,
carried out with international center ICARDA.

649. Necessary photos and video erals were collected, copies of which were presented to
the main office of ICARDA in Tashkent.

Figure 83. Opening of zone conference ifraizabaddistrict.
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Figure 84. Course of conference

Figure 85. Speech of Institute’s staff

Figure 86. Head of soil erosion department R.S. Kabilov explains the role of mulch in preserving the sail
moisture and organic matters increasing in the sail.
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28 Tajikistan: Activity 8. Crop production on irrigated
saline soils in the Vakhstvalley

28.1ntroduction

650. Tajikistanis an agrarian country and its future inseparably connected to the development
of agricultural branchesSince olden times bread value and its productioastakspecial place

in comparison with other crops. According to the economists’ calculatiork.@ fillion tons

of grains should be prepared in order to supply population and other economy branches of
republic. Production of such grain quantity requinreslementation of a number of activities.

651. The following factors can promote the productivity increasing taking into account bio
climatic potential of the zones in the republic and introduction of scientific research’s results:

1. Strict observance of lttivation technology and correct selection of arable lands, in
particular irrigation lands. Together with this real productivity increasing is possible in
1.52 times.

2. Scientifically explained selection of crops’ types and varieties taking into account
regional peculiarities, rational usage of high quality seeds and introduction of intensive
techniques for grain crops cultivation.

3. Effective usage of existing economitethnical resources, timely application of optimal
rates of organic and mineraértilizers, crops’ protection from diseases and pests,
drastic introduction of science achievements and advanced practice.

4. Trying to obtain two grain yields per year from irrigated lands with a help of existing
bioclimatic resources (sufficiency of veait warm, duration of vegetation period).

652. Cotton growing is the main agricultural branch of the Republid@ajikistanand its
development is very important for our country. There had been times when total volume of
cotton production reached one millioons. Thus, for the last years production of raw cotton
sharply dropped. Total yield volume reduces from 447.9 thous. ton to 557.0 thous. ton. The
main reasons are the lack of general turnover means, inobservance of traditional crops’
cultivation and mateai incentives of dghkans.

28.1.1Research need

653. Works planned by the program were carried out in Vakhsh vall@gjddistan

654. The main reason of soil salinity in Vakhshlley is close ground water occurrence.
Salinity processes are not so developing if thetldep ground waters is deep (more then 3
meters). If the level of ground waters is less then 3 meters then mineralization increases and the
process of soil salinity in spite of flaking effect from irrigation water begins to prevail. Soils
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become poor sale mostly accumulating soluble salts. Further rising of ground waters’ level or
their mineralization increasing causes more intensive salinity development.

655. Productivity of agricultural crops at poor saline soils is quite low. Main point of poor
saline sds reclamation is in dilution of soil solution to the concentration not harmful for the
plants. These dilution is carried out by several methods:

1. By the methods of winter or spring leaching with small rates along the grassland fire and
furrows;
2. By appropiate regimes of vegetation irrigation.

656. A great importance in further improvement of agriculture, increasing of yield, gross
production of cotton and other crops had the prevention and fighting against lands salinity and
logging. Not carrying out reclam®n activities at the irrigated lands with not enough
groundwater outflow leads to groundwater balance worsening, promotes their gradual raising
and soil salinity development. It is obvious that some part of the lands with normal, non saline
soils can besalted, at other lands salinity can be strengthen to such extent that it would not be
possible to use them in agricultural rotatidrnat is why in all farms and districts where
reclamation conditions of lands can be worsen due to the natural factorsyesesisould be

taken for prevention and fighting against salinity and logging of the lands.

657. Main tasks of preventive activities are:
Z GR QRW DFFHSW WKH ZDWHU ORVVHV ZKLFK FDXVH WKH

b) to reduce moisture evaporation from the soil;

c) to reduce a high level of groundwater occurrence.

658. For these reasons problem of soil salinity in all farms and fighting agaiissvery
actual in Tajikistan Solution of this problem is one of the main and effective ways for
increasing the productivity of all agricultural crops.

28.1.20bjectives

659. The main purpose of implementdg@esearchis to monitor separate indicators of
reclamatio condition “Soil salinity” at key selected sitdsasks ofResearclinclude:
X investigation of grain crops’ productivity: wheat, barley, rape and shabdara in low saline
soils.
X investigation of productivity of sorghum, millet and licorice in low salinéssoi
X investigation of thin fiber cotton productivity in leaching low saline soils.

X cotton cultivation with mug bean at 60 cm raidesls.
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x Characteristics assessment of best varieties of wheat, barley, rape and shabdara in

conditions of not so deep levefl mineralized ground waters.

28.2Materials and Methods

660. Research methodology includes the regular measurements of given parameters at key
sites.Researctwerecarried out in field and laboratory conditions. Soil salinity, mineralization

of ground, collectordrainage and irrigation waters at the selected site will be determined in
field conditions.

661. Periodicity of monitoring observations over;

- conditions of soil salinity 2 times (spring and autumn periods)

- salinity of groundvater, collector, drainage and igation waters, monthly during
vegetation period.

- condition of water salinity in collectadrainage network at the key sites.

662. LaboratoryResearchnclude the implementation of chemical analyses of soil, ground,
collector, drainage and irrigation wateMethodology of analyses is conventional for Central
Asian regions.

28.2.1.1Study site

663. Vakhshvalley is situated in subtropical dry zone, which in climatic relation looks like
dry irrigated regions of Africa, Egypt, America (sowtiastern states of USA) and sonegions
of India.

664. All soils of Vakhsh valley by the character of soil formation processes are laid in three
main genetic types:
1. Sierozem.

2. Alkali soil.
3. Paludal soil.

665. Sierozem type is zonal. Sierozems take the last place among prairie soils, which
develg under prairie plants under the influence of rainfalls without groundwater’s participation.

666. Subject of research was low saline soils of agriculture Institute’s filial which located in
Bokhtar district of Khatlon province.

667. Soil of experimental site i®ld irrigated light sierozem. Sierozenmeadow and
meadow marsh soils are also met in the zone. Mechanical composition consists cicamngy
loamy to clay loamy and heavy clay soils. Relief is of pit form. Humus content is from 0.53 to
0.75%, nitrogeris from 0.52 to 0.66%, calcium is from 1.0 to 1.7% and phosphorous is from
0.124 to 0.150%. Soils of Vakhsh valley mainly consists of non saline, low and moderate saline
soils. Process of repeated salinity is observed in these soils. Irrigated landsegittn mainly
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are located at the heights from 300 to 900 m above sea level. Old irrigated soils of the third and
in some places of the second part of terraces were formed in conditions of constant
accumulation of fresh river drifts under the crops’ @ant

28.2.1.Llimate

668. Kurgan- Tyube zone of Vakhsh valley is situated in sewtstern Tadjikistan and
constitutes the whole territory till the republican borders to the rdiedd of mountains
Sarsaryak and Terekli Tau in the e&imate of the zone differs byot dry summer, not long
(55-65 days) warm winter with broken weather and small amount-3080mm) of annual
rainfalls. Duration of warm period in the valleys of the province is made3f&Ddays, the
period with air temperature more than +100 for tlesiqul is made 45088000, and effective
temperature is made 2630000. Sunshine duration is made 222800 hours per year.

28.FExperimentl: Crop varieties.

669. The following crop varieties were tested in the field:

- wheat “Navruz”

- wheat “Atay85”

- wheat“Djager”

- barley “Marokko 9/75”
- barley “ChenaeB45”

- rape

- shabdar

670. No further data and results were provided.

28.4Conclusions

671. In conditions of moderate salinity with close ground waters occurrence where
cultivation of cotton and maize is not pdssj grain crops as wheat of “Navruz” variety, barley
of “Chenad345” variety can be cultivated in which grain productivity is 28866 ctn hat
respectively.

672. Besides that intermediate crops as rape and shabdar can be cultivated in these soils.
Green mas productivity of these crops reaches-360ctn hat, seed productivity of rape is 2.7
ctn ha' and of shabdar is 3&n ha’.
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Figure 87. Planting of grain and cereal crops in Vakhsh filial of the Institute of Agriculture.

Figure 88. Seminar on the usage of grain and cereal crops on low saline soils of Vakhsh filial
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28.5Experiment2: Usage of salt resistant crops in saline soils.

673. Halophytes are the most effective for radical improvement of matige lands’
condition. Method of halophyte application will be considered for low saline lands
rehabilitation in conditions of not deep and mineralized ground water occurrence.

28.5.1Experimental crops: Millet and sorghum

674. The following crops were planted this filed experiment carried out on 28.04.2009:

28.5.1. Millet

675. Millet. (Panicum miliaceum)s one of the most salt resistant grain crops. American
authors paid attention on a millet’s high salt resistance, who thought that millet can grow in the
soil with salt ontent till 0.60.8%. High salt resistance of millet can be explained by crop
antiquity in the soutleastern Europe where saline soils are widely spidldt gives essential
yields at the saline soils in case of two vegetation irrigation. Good milletlafement in
irrigated conditions is explained by surface root system at the top layer which is under the
influence of irrigations evidently leached. At similarly saline soils wheat suffered more then
millet because its roots reach more deep and salireslay

28.5.1.50rghum

676. Sorghum Andropogon sorguin is one of the most salt resistant grain crops. High salt
resistance of sorghum was noted by D.N. Pryanishnikov and I.V. Yakushkin who considered
sorghum as one of the most salt resistant plant. Strong develbpineat system stipulates the
sorghum to grow on such soils (for examples, solonetz), which are almost not suitable for
cultivation of other grain crops.

28.6 Conclusions

677. It was determined that in moderate saline soils with close ground water occuriisnce it
successful to cultivate millet crops which grow quite well and give nice productivity at about 8
10 ctn ha' of grain.
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