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Abstract. Water saving was and remains an acute problem in places with wedecity and
inaccessibility. In order to solve this problem, drip irrigation started to be used in many countries, and for
the first time, in Kazakhstan, there were used cultures that consume water sufficiently in large quantities
such as rice and soybedVays of irrigation have significant effect on elements of structure of ande
soybearcrop. Drip irrigation with a tweow tape way of crops forms essentially distinct structure of a

rice crop in comparison with usual technology of cultivation of éind soybeanRice ( r yza L9 ati va
and soybealGlycine MaxL. Merr.) crops were grown in 22016 to determine effect of drip irrigation

in the different variants water levels on growth and productivity under conditions of theesmtithf
Kazakhstan. In result of thregears of researches on studying of ried soybeardrip irrigation
efficiency were made the following conclusion®rip irrigation (Di) with application of the mulching

film promotes emergence of early and amicable shoots ofamtk soybeanintensive gowth and
development of plants, productivity increaBeip irrigation with use of the mulching film atB) times
reduces a contamination of crops of rice that allows to exclude application of manual use, mechanical and
chemical processing of crogdse d the mulching film under rice drip irrigation promotes creation of the
favorable nitric mode of the soil with big accumulation of ammoniac and nitrate nitrogen and
mobilization of motile phosphoru3he best way of rice crops under drip irrigation iso@ tape crops

with distance between tapes of 70 cm and a-spacing in a tape of 30 cm. At the same time the drip
tape keeps within rowspacings in a tap&Comparison of the productivity of soybean varieties showed
that productivity in variants with muldiar exceeded variants without mulching.

Keywords: [ r y z a s@yrinewWax LLMerr.watersaving technologieg@roductivity

Introduction

Irrigated agriculture, the major contributor of agricultural production, faces the
challenge of improving irriggon water use efficiency and meanwhile ensuring food
security(Li et al.,2016. The global water consumption for irrigation has been steadily
growing over the Ias50 years and today it makes¥%®f all water consumptio(iTian
et al.,2016. The great callenge of the agricultural sector is to produce more food from
less water, which can be achieved by increasing Crop Water Productivity (CWP)
(2wart, 2004. Deficiency of fresh water increases in higlages around the world.
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According to forecasts of FA@nd IFPRI global demand for water resources according
to the scenario of usual development by 2030 will increase .thee\Water Resources
Committee of the Ministry of Agriculture deals with the management and allocation of
water resources and water uséhis situation often makes it difficult to conduct
complex, integrated scientific research. State and private land ownership is recognised
and equally protected. However, it is difficult to deal with the maintenance of the
irrigation systems for small peas farmers. Government support is required. Public
private partnership should be considered to introduce the most advancedavatgr
technologiegFAO).

Especially critical situation with water supply is predicted in the countries of Central
Asia becase of the growing intake of water, thawing of glaciers and droughts, the
processes of degradation of lands and desertification. For Kazakhstan with strong
dependence on climate change and ebmsder water currents, the scenario of usual
development in pnciple does not allow to solve problems of water supply of economy
and the population in the near future.

The main consumer of water resources in Kazakhstan, as well as in other
countries of the Central Asian region, is the irrigatiorosdgshare is over 0% of all
potential of a superficial drain. Practically in all territory of the Republic the intense
water management situation is caused by a lack of water resources and pollution of
water sources is presefifaramonoy2009 Kwan et al.,2011) Annualdeficiency of
water in Kazakhstan makes3knm®. The problem of water dependence can be
dangerous to national security of Kazakhstan because of emergence of the interstate
and regional conflicts (the cro$®rder rivers)(Water resources of Kazakhstan in
the New Millennium: 2004)Alternative irrigation layouts and water management
approaches could contribute to reduced water use and increased irrigation efficiency
(Beechetret al.,2006).

The greatest consumer of irrigation water per unit area is Rice. (paddy) is the
second most important commodity worldwide, and rice cropping fields significantly
contribute to climate change since they are a considerable source of n{€bkreet.
al., 2016. Rice paddy agricultural methods require a large quaafityater (Kanget
al., 2007). Statistics indicate that the water consumption of rice accounts for
approximately 54% of the total water consumptibte et al.,2014); and more than
50% of reserves of irrigation water is spent on cultivation of this culiukezakhstan.

In Kazakhstan, as well as in the countries of Central Asia, the way of cultivation of rice
based on continuous flooding of crops is accepted. Under production conditions the
irrigating norm of rice with continuous flooding and focuracy hanges ranging from

25 to 35 thousand ffhectare. Under this method of an irrigation a consumption of
irrigation water on rice cultivation greatly exceeds biological need of plants for water
which considerable part is lost on evaporation, filtration aedifg of ground waters.
That is why rice irrigation by method of flooding is one of methods of melioration of
highly salinized lands and way of fight agaimsteds weeaontrol. Cultivation of rice

with an expense of a huge amount of irrigation water withbre than 50 years has
brought to an environmental problem of Aral and in recent years of Balkhash, too.
Longterm cultivation of rice with flooding of checks has led to sharp decrease in
efficiency of use of the irrigated lands with considerable redmatif the areas and
efficiency of other irrigated cultures. Now rice in Kazakhstan is cultivated on the area of
about 100 thousand hectares. For cultivation of rice on such square about 3 Bitlibn m
irrigation water are annually spent.
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In this regard,undoubted relevance is acquired by the researches directed to the
development of systems of agriculture and technologies providing effective use of
natural and water resources, increase of efficiency of the irrigated arable land and
have a strategic impomae, as in national, and international scale. There is a need
for an agriculture intensification, use of new breakthrough high technologies for
crop cultivation. The developed nature protection technology of cultivation of rice is
suitable for distributionon the irrigated lands of a zone of paddy culture in
Uzbekistan, Tadzhikstan, Turkmenistan, introduction of which will provide
improvements of an ecological situation in the region of the-8sablaryinsky basin
and in general Central Asia.

Many watersavung technologies are currently used in rice production, including
alternate wetting and drying irrigation, the rice intensification system, aerobic rice and
the ground cover rice production systems (GCRPSsEt al.,2016) But the numerous
researches,onducted mainly abroad, show that the most effective way of rational use
of irrigation water is, without any doubtdhe drip irrigation Drip-irrigation is the slow
and frequent application of small amounts of water (&hal.,2013).Drip irrigation is
the most effective way to supply water and nutrients to the plant and not only saves
water but also increases yield of fruits and vegetable ¢fiopsri et. al.,2003) it also
stabilizes the daily range of soil tempéuaes (Xinget al.,2012), which ca benefit
crop growth(Li et al.,2016) Drip irrigation is a way of watering at which water is
pumped in the small portions evenly to plant roots throughout all vegetative period and
irrigational moisture goes only to plants, but is not spent forgpagngs. Because of
it, many researchers have reported higher application efficiency of drip irrigation system
over the conventional irrigation methods (Tiwatial.,1998).Drip irrigation also has
been used extensively to reclaim the-gffiected soils fo crop productivity in reent
years (Zhanget al.,2014).Efficiency of use of the mulching films under drip irrigation
in preservation of moisturand control of weeds is provéRaina,1998 Seyfi, 2007)

With the invention of new technologies and theipment for drip irrigation, in foreign
literature there is mentioned this method's efficiency in rice cultivation. In the separate
experiments made in the USA, India, Australia, nowadays it is reported about efficiency
of a combination of drip irrigatiomays with zero processing of the soilwith use of

the mulching films (Encisd/ledina et. al.2001)

The use of plastic mulch in agriculture has increased dramatically in the last 10
years throughout theorld (Kasirajan, 2012)Introduction mulched dp irrigation
(MDI) has been widely employed in arid and semiarid regions for crop cultivation to
accurately supply water and fertilizer in the soil in conjunction with soil evaporation
reduction (Zhouet al.,2017). Mulched drip irrigation is a combinatiarf the drip
irrigation and the mulch techniqud.ig et al., 2012. When soil temperature is
insufficient, plastic mulch enhances tubgeld and water use efficiencWUE)
(Wang et al., 2011). Conventionally, mulches increase the yield and water use
efficiency (WUE) to a great extent by augmenting the water status in the root zone
profile (Mukherjeeet al.,2010) Different types of materials like wheat straw, rice
straw, plastic film, grass, wood, sand etc. are used as mulches. They moderate soil
temperatire and increase water infiltration during intensive daghiet al.,2013).

Drip irrigation with plastic film mulch (DIPFM) can maintain high rice yields with
significant water savingsBoth plastic mulch and drip irrigation profoundly
influence soilenvironment, especially through spatiotemporal changes in soil water
(Zhanget al.,2017. However, rice seedlings often develop chlorosis when grown
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with DI-PFM on calcareous soilChlorosis in dripirrigated seedlings occurs not
because Fe availabilitgilow but because the Fe uptake capacity of roots is weak at
low temperaturesZhang et. al.2016). Rice plants are more sensitive to the HCO
concentration of irrigation water under Fl than undefAPIM (Zhanget al., 2015)
Water application systemsderwells extracting groundwater are one of the major
factors influencing climate change in the agricultural sector. In the context of
growing demand for adaption of pressurizatgation with electric pumps in south
central India, the present study wasdertaken to assess the carbon dioxide emission
(COy) for differentirrigation systems. It was observed that among allithigation
systems, thedrip system gave the lowestO, indicating the maximum climate
change mitigation potential in thierigation sector of selected regiomnderwells
(Reddy et al., 2015. While straw mulch usually reduces soil evaporation and
stabilizes soil temperature, hence increasing yield, thisceimay depend on the
irrigation water input conditions. Two experiments in lowlamck paddies in lao pm
tested the effect ofice straw mulchunder various water inpustandard farmer
condition to reduced input condition by using eitldeip irrigation or lower furrow
irrigation water input by increasing the furrowrigation interval before flowering
on growth and yield of sweet corn. The time course of water balance components
was determined to elucidate the mechanisms of mulch and water input tioierac
for row planted maize afterce harvesting Vial et al.,2015. The method involves
performing seed preparation, soil preparation by preventing and treating a weed,
seeding, seedling management, irrigation management, fertilizer management and
pest ontrol, where seedling density is 33.3 to 36 thousand holes per mu in seeding
or the seedling density is 30.5 to 32.6 thousand holes per mu in seeding. Target yield
and fertilization weight are determinedonfloodedirrigation is an important water
saving rice cultivation technology, but little is known on its photosynthetic
mechanism. The aims of this work were to investigate photosynthetic characteristics
of rice during grain filling stagainderthree nonfloodedrrigation treatments: furrow
irrigation with plastic mulching, furrowirrigation with nonmulching, and drip
irrigation with plastic mulching. Compared with the conventional flooding
treatment,those grown in the nonfloodedirrigation treatmentsshowedlower net
photosyntheticrate, lower maximum quantumyield, and lower effective quantum
yield of psii photochemistrfHe etal., 2014).

The grain yield rangedfrom 3.35x10(3)kg ha(1) to 6.86x10(3)kg haf1) under
plastic mulching drip irrigation, which was 19.3-60.31% lower than that under
flooding irrigation. Correltion analysisshowedthat the roots at the al and b1 sites
were positively significantly correlatedwith yield componentsand aboveground
agronomictraits. Therefore,improving root developmentat the al and bl sites at
flowering stagecould be a key factor to obtainhighergrain yield andgoodagronomic
performanceunderplastic mulchingdrip irrigation (He et al., 2013. The experiment
demonstrateshat the di treatmenthasgreaterwater saving capacityand lower yield
and economicbenefit gapsthan the fim and fin treatmentscomparedwith the cf
treatmentand would thereforebe a betterwatersavingtechnologyin areasof water
scarcity(He et al., 2015). Under nonfloodedirrigation, root length was significantly
reduced with more roots distributed in deep soil layers compared with the
conventionalflooding treatment;the drip irrigation treatmenthad more rootsin the
topsoil layerthanthe fim andfin treatmentgChenetal., 2015). The weedingmethod
involvessprayingthe fencersandharrowingwith soil sealingagentbeforeseedlingin
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rice drip irrigation planting. Therice is plantedby processof the drip irrigation under
thefilm aftersprayingthefencerswith soil sealingagentfor 5-7 days.The fencersare
sprayedwith herbicideafter seedingn rice drip irrigation plantingundera film when
arice seedlinghas3-4 leaves.

In orderto enhancethe productivity of aerobicrice from presentyield level, a
productiontechnologywhich hasprovedbeneficialin increasingthe productivitiesof
both grain and water. Disclosedis combinedeffect of schedulingirrigation at 125%
pan evaporation,applicationof 100% recommendediosesof nitrogen, phosphorus
and potassium(npk) fertilizers, azophosmeand humic acid throughdrip system.lt is
provedthat drip fertigation technologyis beneficialin boostinggrain yield coupled
with the increasedvaluesfor water productivity besidesmproving the fertilizer use
efficiency (Arulmozhiselvan, 2009. Drip irrigation is the future of irrigated
agriculture,which nealsto be strengthenetby optimizing the technologyfor different
crops(Shardeetal., 2016)

(Irmak, S. et al.,2014) evaluatedthe relative evaporativdossesand water balance
componentsn two soybean(Glycine max (L.) Merr.) fields under subsurfacedrip
irrigation and centerpivot irrigation systemsin southcentral Nebraska Evaporation
losseswere estimatedas the difference betweenmeasuredevapotranspiratiorand
estimatedranspiration Averagesoil watercontentin the croproot zoneandeffective
rainfall wereestimatedisingthe waterbalancemethod.

Soybean(Glycine max) is one of the most important legume crops which fix
atmospheriaitrogenin symbioticassociatiorwith bacteriathroughnodules.A study
was conductedto investigate the effect of molybdenum and preinoculation of
Rhizobiumon biological nitrogenfixation andyield of soybeanunderdrip irrigation
system(Kanaanretal., 2013).

The growth andyield potentialof soybeanand the effectsof mulching on desert
sandwere evaluatedn relationto N accumulationin nodules.lt was concludedthat
nitrogen fertilization improvesthe nutraceuticalpropertiesof soybean,althoughits
effect dependson the activity of the isoflavone biosynthetic pathway and the
concurrenextentof seedbulging (Vameralietal., 2012).

A field experimentconductedduring 2009 and 2010 at the researchfarm of the
Indian Agricultural Researchnstitute,New Delhi to studythe performancef soybean
as influenced by the intercroppingof cereals,viz. maize (Zea mays L.), sorghum
(Sorghumbicolor (L.) Moench) andpearlmillet (PennisetunglaucumL.) with 0, 50,
75 and 100% of their respectiverecommendedioseof N (RDN) levels. The highest
gross returns, net returns, B: C ratio and soybeanequivalentyield (SEY) were
observedunder soybean+maizantercropping system along with 100% RDN to
intercroppedmaizein boththe yearsof experimentatior{fLayeket al., 2015).Soybean
grownundersoybearwheatmungbearsystemhadsignificantly highertotal uptakeN
andK over soybearwheatfallow system(Prajapaet al., 2015. Impactof shortterm
zerotillage is shortlived for favourablesoil healthandroot parametersvhenskipping
with conventionatillage (Rajkumaretl., 2015)

The water requirementof soybeanand wheat estimatedby PenmanrMonteith
methodwas in close agreement(-2.58% and 9.26% deviation) with the measured
averagavaterrequiremen{401.6and352.2mm) respectivelyfollowed by Hargreaves
methodfor Bhopaldistrict (Singhetal., 2015). Sharmaet al. (2015) IP of residentAM
fungi in soybeanrotation involving maize in conservatiortillage was found to be
highly correlated(r=0.96to 0.99)with grainyield of soybeamand maintaininghigher
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organiccarbonwhich indicatesthe functioningof residentAM fung in enhancinghe
soybearyield.

Rice ([ r y satval.) andsoybean(Glycine Max (L.) Merr.) cropswere grownin
20132016 to determineeffectof drip irrigation in the differentvariantswaterlevelson
growthandproductivity underconditionsof the southeastof Kazakhstan.

Material and Methods

To solve objective solutionswere carried out onefactorial and multiple-factoral
field experimentson a demonstratiorsite of the Centerof distribution "Ushkonyr"

of the Kazakhscientific researchnstitute of agricultureand plant growing (Figure
1, Tables1-4).

GPS - coordinates : 3 B / % Legend
of field : ' &) BR[| 433274, 767697

B Dadaab Refugee Camp
(4 * Feature 1

® -

Figure 1. Map of researcharea

Experimentschemes
Experiment 1

The total area of the experiment is 0,15 hectares. The area of soil l0t50ss¢0m,
replication is three staged. A fertilizer grounid120Pss.
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Table 1. Studyingof waysof irrigation andrice seeding

Ways of irrigation Ways of rice seeding

1.rrigation of rice by flooding 1. Drill seedingof rice
2.Surfacedrip irrigation with mulchingfilm 2. A two-row tapeseeding30570 cm with location
of irrigatedtapebetweerlines. Distancebetween
theirrigationtapesis 100cm.
3.Subsurfacerrigation with mulchingfilm 3. A four-row tapeseedingl0520 cm with location
of irrigatedtapebetweerlines. Distancebetween
theirrigationtapess 120cm.

Experiment 2

The total aea of the experiment 8.6 hectares. The area of soil lots is 14 sq.m,
replication is three staged. A fertilizer grouid1,0Pss

Table 2. Studyingof therice irrigation mode

Irrigation time Irrigation day norm, m%ha Expenselt;;glrj\redrlpper,
In themorning 20 0,5
In theafternoon 40 1,0
In theevening 60 15
At night 80 2,0

Experiment 3

The total area of the experimentd94 hectares. The area of soil lots is 14 sq.m,
replication is three staged

Table 3. Studyingof ways,dosesand termsof introduction of mineral fertilizers underrice
drip irrigation

. - Dosesof phosphoricfertilizers, kg of rate of
Dosesof nitrogen fertilizers, kg of rate of application on 1 hectare

application on 1 hectare 0 {t 45 t 90

NO
N30+N30
N30+N30+N30
N30+N30+N30+N30
N30+N30+N30+N30+N30

Experiment 4

The total area of the experiment i94 hectares. The area of soil lots is5Dsg.m,
replication is three staged. A fertilizer grouid120P4s

Table4. Studyingof reactionof rice gradesunderdrip irrigation

Bakanas Marzhan Regul Xinjang 131834
Aru Yantar Leader
Kazniizr 5 Kaz R5 Xinjang 137013
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The minimum areasof soil lots are connectedwith systemof drip irrigation in
experimentshigh costof materialsandequipment.

Techniqueof carrying out accountsand supervision

1
il

= =

= =4

Phenological supervision over growth and development of plants in the main
phases by a technique of State commission on a gradetesting;

Studying of water and physical and meliorative properties of the soil. The
accaunting of field viability of seeds by calation on 4 fixed platforms on

0.25 sg.m on all soil lots at full shoots. The accounting of density of plants
standing plants by calculation of quantity of plants with 1 sq.m of a soil lot at
the beginning and #ghend of vegetation of the studied cultures in-staged
replication.

The accounting of dynamics of accumulation of biomass of plants of the
studied cultures in the main phases of their development by selection of plants
with 1 sq.m of each soil lot in twstaged replication with measurement of
crude and dry weight.

Water consumption of rice plants was defined by a balance method.

The accounting of a contamination of crops, disease vulnerability and
damageability by pests is carried out by the standatthigee (Methodical
instructions on monitoring of number of weed plants, pests and developments
of diseases, Astana, 2004);

Sampling for studying of maintenance of nutritious elements in the soil and
plants will be carried out on the main growth phasesiaedlevelopments.

Before harvesting from three replications of the experiment sheave samples
with 1 sg.m were selected. Basic elements of structure of a rice harvest
(quantity of plants, quantity of the general and productive stalks, mass of a
sheaf, amout of grains in a whisk, the mass of 1000 grains) are determined by
a technique of State commission on a gradetesting (Balashev, 1968);

The accounting of a harvest is carried out seperately by the SAMBO
combine;

Processing of harvest data accordin@tspekhov's technique, 1985;

Quiality of grain by the technique stated in the reference book "Assessment of
Quiality of Grain", M. V.O "Agropromizdat”, 1987;

Studying of agrochemical properties of the soil by a technique of agrochemical
researches. Calcuiah of economic efficiency is made on the actual costs of
unit of the made production from area hectare according to the actual monetary
and power costs of cultivation of the studied cultures.

Statistical processingof morphometricindicatorswas done via standardmethods
Lakin, 1990.The averagenumberof M N'm wascalculatedby the Studentmethod.The
statisticalprocessingf the datawascarriedout usingStudent's-testfor P>0.05.

The systemof drip irrigation includes:Irrigation watertank on 36 m* nearthe river

KaskelenkaFigure 2). The waterpump PedrolloF 32/200Bwith a productivity of 50
m*hour.A settleron 25 m® at the heightof lower level of 5 m. Sandystrainer(Figure
3). Intake strainer an injector for additionalfertilizing; main pipes distributive pipes
irrigationtapeswith drippersfor a surfacedrip irrigation.
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Figure 2. Waterintakesystenfor drip Figure 3. Watercleaningandadditional
irrigation fertilizing system

For preparatiorof the soil underdrip irrigation the generalagrotechnologyonsisted
in thefollowing:
Fall plowing on depthof 25-27 cm.
Currentplanning.
Early-springbraking.
Introductionof phosphoridertilizersfor creationof grounds.
Cultivationon depthof 12-15cm.
Preseedingrocessingn degh of cropsof seeds.
Cropsof rice andsoybeararemadeby a seede2BMJ-4 (People'sRepublicof
China) which carriesout simultaneoudaying of a drip tape,a tensionof the
mulchingfilm, sealof seedsover a film anda packingwith filling of the soll
(Figures 4-5).
Norm of seeding 15-30 kg/hectaredependingon waysof crops.
Additional fertilizing was madeby ammoniumnitrate with irrigation water of
drip irrigation, schemesof the experimentsithe first 1 at the beginningof
tillering, the second- in a phaseof a full tillering, the third 7 in a booting
phasethe fourthi in an earemergencehasethe fifth i in a phaseof dairy
grainripeness.

= =4 =8 -8 _9_9_-°

= =

Figure 4. Doublerow rice sowing with Figure 5.Drip irrigation system
laying of both irrigation tape and
tensioning of the film
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Harvesting was carried out by direct combining SAMPSD (Figures 6-7).

il ¥ ] X Ve 3 -

Figure 6. Look of the experiment field after Figure 7. Plot costing of harvesting with ¢
seeding combine

Agrophysical nature of the soil

Drip irrigation has positively influenced the maintenance of wstisle aggregate
(>0,25 mm) in the abovmentioned soils under the studied cultures. So, their quantity
from before drip irrigation and after that has increased in an arable layer of earth by 0.8
3.3%, at maximum increase under crops of soy without lamina with plowing on-the 22
25 cmi by 3.3% and at minimumunder crops of oats with plowing on the-22thi
by 0.8% and in subarable by B&8% at the greatest under crops of also soy without
lamina with plowing on the 225th T by 3.8% and the smallestunder crops of
sugarbeet under lamina with disking on th&®8hi1 by 0.6% {Table 5.

Definition and assessment of density of the light brown irrigated soils in May of
reporting year demonstratésat the volume mass of4D cm of a layer under various
cultures before drip irrigation which can be accepted as initial fluctuated in the range of
1.22-1.29 g/cnt. Indicators of volume mass of the specified layer of earth after carrying
out a series ofrip waterings have raised in September under the studied cultures up to
1.29-1.45 g/cnt (Table 6.

Table 5. Agronomicalvaluableand waterstableaggregatesn a foothill zoneof Zailiysky
Alatau, % of 2016

Agronomical water- Water-stableaggregates,
Culture stableaggregates% %
0-20 20-40 0-20 20-40
1 2 3 4 5
May, 26
Rice-1, plwng-22-25cm 58 65 6.4 7.8
Rice-2, plwng-22-25cm 53 61 6.9 8.6
Rice-3, plwng-22-25cm 52 64 75 9.5
Riceunderlamina,plwng22-25cm 52 55 8.3 10.6
Soywithoutlaminaplwng-22-25cm 51 67 8.4 8.8
Soyunderlamina,plwng22-25cm 60 66 8.8 104
Sugarbeetinderlamina,plwng22-25 cm 55 63 6.9 94
Sugarbeetwithoutlamina,plwng22-25cm 43 57 7.2 9.0

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH X(y): pppp.
http://www.aloki.hud ISSN 1589 1623 (Print) ISSN1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeér/. .
a2017, AL¥KI Kft., Budapest, Hungary



Ospanbayev et al.: Water use effimy of rice and soybean under drip irrigation with mulch in the seatt of Kazakhstan
-11-

Sugarbeet under lamina, untouched 59 65 7.2 8.1
Sugarbeet without lamg, untouched 44 64 75 101
Rice under laminayntouched 61 64 54 6.4
Rice without lamina untouched 52 60 74 103
September, 6
Rice-1, plwng22-25 cm 63 57 8.9 9.6
Rice-2, plwng22-25 cm 65 60 9.2 105
Rice-3, plwng22-25 cm 69 62 9.7 111
Riceunder lamina 68 61 10.2 112
Soy without lamina 73 66 117 126
Soy under lamina 72 65 10.9 128
Sugarbeet under lamina 70 64 84 112
Sugarbeet without lamina 69 59 9.0 10.8
Sugarbeet under lamipantouched 68 60 8.3 8.7
Sugarbeet without laménuntouched 67 62 8.9 10.9
Rice under laminauntouched 68 43 7.7 8.3
Rice without laminauntouched 69 61 9.3 116

Table 6. Changesof volumemassof the soil underthe studiedculturesin a foothill zoneof
ZaiyliskyAlatau, g/nt

Culture Tilling Horizone
0-10 10-20 20-30 30-40 0-40
1 2 3 4 5 6 7
May, 26
Ricewithoutlamina 1.15 121 1.28 1.32 1.24
Riceunderlamina Moldboard 117 1.23 1.29 131 1.25
Soywithoutlamina plowing+ 114 1.25 1.28 1.29 1.24
Soyunderlamina preseeding 1.13 1.20 1.27 1.30 123
Sugarbeetinderlamina treatment 1.15 123 127 131 1.24
Sugarbeetvithoutlamina 117 1.22 1.25 1.28 1.23
Sugarbeetinderlamina 1.18 1.25 1.32 1.29 1.26
Sugarbeetithoutlamina | Preseeding 1.23 1.27 1.30 1.32 1.28
Riceunderlamina treatment 1.22 1.26 1.33 1.35 1.29
Ricewithoutlamina 1.20 1.25 1.30 1.33 127
September,6
Ricewithoutlamina 123 1.30 1.39 144 134
Riceunderlamina Moldboard 1.24 1.28 1.37 143 133
Soywithoutlamina plowing+ 1.27 1.48 1.46 1.51 1.43
Soyunderlamina preseeding 1.30 1.50 1.49 151 1.45
Sugarbeetinderlamina treatment 1.25 1.28 1.35 1.40 1.32
Sugarbeetithout lamina 1.20 1.26 134 1.35 1.29
Sugarbeetinderlamina 143 157 1.36 132 142
Sugarbeetithoutlamina | Preseeding 142 1.58 1.34 1.26 1.40
Riceunderlamina treatment 1.29 143 145 131 137
Ricewithoutlamina 1.27 141 142 1.30 1.35
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Agrochemicalnature of the soil (Table7)

Table 7. Keyindicatorsof fertility of thesoil of sugarbeetn thefoothill irrigatedzoneof
ZailiyskyAlatau,2016

%) ;S el o)
> © (O]
e | E g | 8% g2
< £ S = 52 =y >
Waysof | rijing £ | =5 5 | 52| S5 | E | E
irrigation o ) < >0 Z < B -
o £ © o Q Q
o E 3 £ 2 o N
&) S =
1 2 3 4 5 6 7 8 9
May (26.05)
Ridgeand 0-20 1.02 0.078 22.9 53 320 | 14.3
furrow 20-40
irrigation 1.20 0.104 21.4 67 333 | 129
Drip Preseeding | 0-20 1.24 0.104 17.4 53 495 | 50.9
Irrigation treatment 2040 1.22 0.143 19.1 50 391 | 235
Drip 0-20 1.04 0.143 14.1 50 428 | 26.7
irrigation 2040
under lamina 1.08 0.091 14.8 45 408 | 26.3
Ridgeand 0-20 1.34 0.195 7.90 50 462 | 235
furrow 2040
irrigation Moldboard 1.26 0.117 129 45 374 | 269
Drip plowing+ 0-20 0.96 0.156 204 50 329 | 315
irrigation preseeding | 20-40 112 0.130 195 50 304 | 129
Drip treatment 0-20 1.04 0.091 151 45 308 | 800
irrigation 2040
underlamina 1.06 0.169 219 42 333 | 263
September(06.09)
Ridge-and 0-20 143 0.196 7.80 45 423 | 336
furrow 20-40
irrigation 141 0.154 5.00 48 411 | 413
Drip Preseeding | 0-20 155 0.210 4.30 56 387 | 37.8
irrigation treatment 20-40 141 0.168 6.60 50 375 271
Drip 0-20 1.20 0.224 100 70 403 | 389
irrigation 2040
underlamina 1.30 0.140 3.80 62 379 | 285
Ridge-and 0-20 143 0.126 224 70 394 | 182
furrow 20-40
irrigation Moldboard 147 0.154 102 62 408 | 193
Drip plowing+ 0-20 1.30 0.140 8.90 78 399 | 287
irrigation preseeding | 20-40 1.37 0.112 129 84 408 | 190
Drip treatment 0-20 1.28 0.140 3.80 56 261 | 483
irrigation 20-40
underlamina 132 0.140 7.20 62 319 | 193

Resultsand Discussions

Waysof irrigation havesignificanteffecton elementsof structureof arice crop.Drip
irrigation with a two-row tapeway of cropsforms essentiallydistinct structureof arice
cropin comparisorwith usualtechnologyof cultivation of rice. As it canbe seenfrom
dataof Table 1, indicatorsof the general,and a productivetilling capacityof plants
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raiseson 15.17#16.36 unitsor 7-8 times.At the sametime the greatesproductivetilling
capacity(16.36) is reachedindersubsurfacelrip irrigation of rice (Table 8).

Table8. Structureof a rice harvestdependingon waysof irrigation (averagefor 20132014)

Number of Tilling capacity Number of Mlagggf Proportion
Ways of irrigation plants, ) grainsin a rains grain/
piece/sq.m | general | productive | \hisk,piece | g : straw
Floodingirrigation 106 211 1.86 391 325 0.24
Surfacedrip
irrigation with 18 16.73 1517 639 353 0.38
mulchingfilm
Subsurfacelrip
irrigation with 17 18.89 16.36 620 34.7 0.38
mulchingfilm

Thereis a noticeableInfluence of drip irrigation on formation of a bigger whisk
grains/earand massof 1000 grainsof rice, that eventuallyincreasedn a shareof the
productivepartof a harvestexpressedh theratio 0.38to 0.24 in controloption.

Underdrip irrigation dependingon waysof cropsformationof structuralelementsof
arice harvestwascontroversia(Table9).

The greatestproductivetilling capacityand massof 1000 grains were formed by
gradesBakanasskyndYantar,andwhisk setof seedoy Aru andKAZNIIR 5.

Table 9. Sructure of a harvestof rice gradesdependingon ways of crops under drip

irrigation, 2013

Tilling capacity
Number - g Number of Massof | Proportion

Ways of | of plants, © = L :
Grades . . ) o grainsin a 1000 grain/
seeding| piece/sq. o = whisk,piece | grains, g straw

m o o ' '
o

Bakanassky | 2-row 19 9.95 7.37 101 36.7 0.67
4-row 32 4.94 3.06 84 351 0.52
Aru 2-row 18 104 6.61 108 339 0.68
4-row 34 4.64 412 71 34.6 0.53
KAZNIIR 5 2-row 16 1112 4.38 141 323 0.56
4-row 32 5.94 2.66 94 30.8 0.35
Yantar 2-row 16 1044 7.19 100 342 0.67
4-row 30 4.26 3.22 85 35.4 0.42

Increasen irrigating norm of drip irrigation exertspositiveimpacton formation of
ricetilling capacityandmassof 1000grains(Table 10).

The irrigating norm of drip irrigation of 4066000 m3/hectare was the most rational
norm of watering for formation of the largest sizes of structure of a rice harvest. In these
conditions the productive tilling capacity has reached’3 Jpieces, and amount of
grains in a whisk of 78 pieces.
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At the sane time the best time of implementation of drip irrigation showed watering
in the afternoon and in the evening. Positive impact of afternoon and evening terms of
drip irrigation on an indicator of the general and productive tilling capacity is noted
(Tablel11).

Table 10. Structureof a rice harvestdependingon the modeof drip irrigation (averagefor
20132014)

Irrigating Number Tilling capacity ' Numbgr of Massof 1000 Proportlo
norm of plants, productiv | grainsin a : n grain/

m°hectare | piece/sq.m general e whisk, piece grains, g straw
2000 17 12.36 9.77 66.5 357 0.38
4000 15 1343 1040 780 342 0.35
6000 16 1394 11.75 710 353 0.33
8000 18 1145 8.73 67.7 364 0.36

Table 11. Structureof arice harvestdependingon time of drip irrigation (2013-2014)

Irrigating Number Tilling capacny_ Numbgr of Massof 1000 Propo_rtlo

norm of plants, eneral productiv | grainsin a rains n grain/
m3/hectare | piece/sq.m 9 e whisk,piece 9 9 straw
In themorning 17 1124 9.65 704 370 0.36
In the 17 1300 | 1083 769 364 0.37

afternoon

In theevening 18 12.67 10.39 735 355 0.32
At night 17 1412 11.95 718 356 0.39

Significanteffecton formationof structureof a harvestrendersconditionsof mineral
food of rice. As it canbe seenfrom Table 12, without fertilizers the productivetilling
capacityof plantsof rice underdrip irrigation did not excee units.

Use of nitrogen fertilizers in additional fertilizing with irrigation water promotes
sharpincreaseof coefficient of rice tillering, the indicator of the tilling capacityin
optionwith four andfive nitric additionalfertilizing on groundP90reachesizeof 182-
18.7anda productivetilling capacityof 15.7-17.0 units.

Table 12. Structureof a rice harvestdependingon conditionsof mineral food under drip
irrigation (averagefor 20132014)

Tilling
capacity
Number of o Number of | Massof | Proportio
Fertilizer plants, S 2 grainsin a 1000 n grain/
piece/sq.m % é whisk,piece | grains, g straw
o o
o
No fertilizing 15 115 8.2 575 355 0.47
N30+N30 17 119 9.8 68.7 34.9 0.51
N30+N30+N30 17 130 | 115 615 34.9 0.37
N30+N30+N30+N30 15 179 | 159 584 35.1 0.38
N30+N30+N30+N30+N30 19 146 | 132 60.3 36.1 0.36
P45-% stz 17 9.8 8.5 80.9 34.0 0.65
GroundL+ 16 146 | 120 65.6 351 0.46
N30+N30
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GroundL+ 16 156 114 68.0 36.1 0.45
N30+N30+N30
GroundL+ 16 153 131 55.3 36.6 0.37
N30+N30+N30+N30
Groundl+ 18 1339 | 111 92.2 331 0.39
N30+N30+N30+N30+N30
t 9 -0Ground2 18 132 11.8 513 35.7 0.29
Ground2+ 19 154 111 55.9 355 0.33
N30+N30
Ground2+ 17 15.0 13.2 611 332 0.34
N30+N30+N30
Ground2+ 17 18.2 15.7 66.7 37.0 0.38
N30+N3D+N30+N30
Ground2+ 18 187 17.0 63.7 336 0.39
N30+N30+N30+N30+N30

Resultsof the accountingof a harvestof the first yearof researchegTable 13) show
that in option with a usualway of an irrigation with flooding with introduction of
averageadosesof fertilizersthe harvestof rice of 29.1 c/hectarearereceived.n options
on studying of drip irrigation ways without the mulching film crops of rice were
unacountable,have grown with weedsand at a booting phasegrowth of plantshas
stopped.Mechanicaland chemicalways of control of weedsin theseoptionsare not
effective. Therefore,in the next yearsoptionsof drip irrigation without the mulching
film areexcludedfrom experience.

Table 13. Cropyield of rice dependingon waysof irrigation, c/hectare

Ways of irrigation 2012 2013 2014 Average
Floodingirrigation 291 174 322 26.2
Surfacedrip irrigation 0 - - -
Surfaceirrigation with film 485 493 594 524
Subsurfacelrip irrigation 0 - - -
Subsurfacdrip irrigation with film 20.3 586 50.8 432
t =4.3% 3.6 4.5 4.9
HCP 0.95=5.1 centnersper a hectare 2.9 5.6 7.0

Efficiency of drip irrigation waysby yearsof researchesrasambiguousin 2012and
2013therewasan efficiency of surfaceway of drip irrigation, andin 2013- subsurface
drip irrigation with mulching film. In general,in three years at a usual way of
cultivation of rice by flooding 262 c/hectarehad beenreceived,and at ways of drip
irrigation with a film 43.2524 c/hectareof a grain yield of rice are received.The
greatestand moststablegrain yields of rice by yearshavebeenreceivedundersurface
drip irrigation with useof the mulchingfilm.

In 2013 there were formed experimentoptions with 4-row tape way of seeding.
Results of the experimentshow that the new way of seedinghad no advantage
comparingwith 2-row tapeseedingAs it is seenfrom data of Table 14, the newway of
seedingwas effective only underdrip irrigation of an early ripe gradeAru. From the
studiedgradeghe greatesproductivityin Almaty regionshowedthe gradeBakanassky
underdrip irrigation with 2-row tapeseeding.
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Table 14. Productivity of gradesof rice dependingon waysof cropsunderdrip irrigation,
c/hectare

Ways of seeding
4 tels O 2-row tape 4-row tape
2012 2013 2013
Bakanassky 485 51.2 28,7
Aru 421 387 35,8
KAZNIIR 5 46.6 344 21,3
Yantar 335 355 26,8
t=4.9% 3.4 6.4
HCP 0.95=4.0Q centners per a hectare 2.6 5.4

Studyingof the modeof rice drip irrigation showsthatrelativelybig cropsof rice are
receivedwhen watering by irrigation norm 40006000 m3/hectare(Table 15) in the
afternoonandin theevening.

Relatively low productivity of rice at the morning term of drip irrigation can be
explainedby low temperatureof irrigation water. Whereasat the afternoonterm of
watering, water significantly heatsup when passingthrough a drip tape, at evening
wateringirrigation waterheatsup in thetank.

Table 15. Productivityof rice dependingon the modeof drip irrigation, c/hectare

L 3 Irrigation time
Irrigating norm, m“/ha - - -
morning | afternoon evening | night
2013
2000 39.2 399 42.6 46.8
4000 43.6 433 39.2 47.6
6000 438 40.0 46.3 50.0
8000 387 39.2 424 47.1
t =4.7%,HCP,95 =49 c/ha
2014
2000 271 34.6 376 36.2
4000 285 55.0 571 430
6000 34.7 538 60.9 57.0
8000 34.8 50.8 58.7 480
{ = 54%,HCPyo5=5.8 c/ha
Averagefor 20132014
2000 332 373 40.1 415
4000 36.1 49.2 482 453
6000 393 46.9 536 535
8000 36.8 45.0 50.6 47.6

Studyingof efficiency of nitric additionalfertilizing underdrip irrigation on three
phosphoridood (Table 16) showsthatwithout introductionof phosphoridertilizers of
anincreaseof a harvestfrom nitric additionalfertilizing makes6.6-13.1 c/hectareOn
this backgroundtwo additionalfertilizing by drip irrigation on 30 kg on hectareare
rationalandthe harvestreache6.2 c/hectare.

Efficiency of nitrogen fertilizers was most accurately shown in 2014, when
additiond fertilizing from nitric have made 16:86.9 c/hectare depending on a
phosphoric ground and number of nitric additional fertilizing. At the same time nitrogen
share factor in formation of a harvest has made 70%, to 4% of phosphorus share.
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Table 16. Productivityof rice dependingon conditionsof mineral food underdrip irrigation,
c/hectare

. . Level of phosphoricfeeding

Level of nitric feeding 0 | {45 | {90
2013
NO 331 432 451
N30+N30 46.2 42,5 55.8
N30+N30+N30 418 54.6 55.4
N30+N30+N30+N30 39.7 44.6 445
N30+N30+N30+N30+N30 398 380 46.0
t =44 %,HCP 95 =4.7 c/ha
2014
NO 235 40.8 372
N30+N30 36.0 420 359
N30+N30+N30 376 39.1 482
N30+N30+N30+N30 552 494 483
N30+N30+N30+N30+N30 582 574 74.1
t =5.2%,HCPyg95=5.7 c/ha
Averagefor 20132014

NO 283 42.0 41.2
N30+N30 411 42.3 459
N30+N30+N30 397 46.9 518
N30+N30+N30+N30 475 47.0 46.4
N30+N30+N30+N30+N30 437 47.7 60.1

In the experiencdt has beenshown that mulcthas excellent impact on the growth
and development of plants and has a negative impact on the nodule bacteria, that in the
early phases provide favorable conditions for growth and development of soybean. In
the variant without mulch, wth are actively developing nodule bacteria in the initial
phase inhibit the growth and development of soybeans, in connection can be noted in
the early phases of nodule bacteria are parasitic.

In the literature,thereare studiesthat confirm our data,but we notethatin the version
with a modernfilm developingnodulebacteriabut thentheir parasitismis not particularly
standsout since by thetime the plantis well adaptedn a supportiveenvironment.

The observatiorshowedthat good looseningand sheetingoccursduring branching,
especiallyin the film version,the early springfoil retainsnot only moisture,but also
allowsheatin thefield sitesto clearlydemonstratgood growthin the embodimentvith
thefilm, this provesa favorablefilm. The effectat drip irrigation, drip irrigation affects
high productivity in comparisorwith traditionalirrigation, sincein experimentabplots
wherethe furrow is traditionally watered, soybeardoesnot receiveDue to the fact that
wateris not fully usedin the direction,andhereto savewater.It is worth mentioning
the procedurethat shouldbe implementedin all regionswherethereis a shortageof
water,thusensuringmaximumproductivity, notjust soybeanAnd in manycultures.

In terms of the fact that water saving is due to the films also need to emphasize that the
film under the water does not evaporate into the air and vaporized water is supplied to the
reverse order of thdgmt. This not only saves water, but also keeps the heat under the film,
which in the cold season supports the plants. In the Almaty region in theesstitof
Kazakhstan the climate is hot homogeneous, as the weather is variable, in this regard, the
film is a necessity. In tHéigure 8 soybean were grown without mulch by drip irrigation. In
theFigures9-10 soybean were grown with mulch under drip irrigation.
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Figure 9. Soybeargrownwith mulchunderdrip irrigation

Figure 10. Growthanddevelopmendf soybearundermulch

Intensive growth and development of soybean plants during vegetation with

formation of bigger biomass of plants, a leaf surface and basic elements of harvest
structure eventually led to formation of more crops. It should be noted that the bigger

soybean harvest was in option with surface drip irrigation.6+9.2 c/hectare. Despite

the bad weather conditions for growth and development of soy in the southeast of

Kazakhstan, we have got a big crop.4@/hectare) in option with use of the mulching
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