I3menicrep, Hotmxenep — UccnenoBanusi, pe3ynbTatel. Ne 3 (75) 2017
ISSN 2304-334-02

UDK 631.61:550.4(564)
Kalieva Sh., Bakirova A., Rau A.G.

Kazakh national agrarian university, Almaty
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THE SIZE OF IRRIGATION NORMS OF AGRICULTURAL CROPS

Abstract

In improving the design of estuary irrigation systems there is a need to clarify the
parameters of the rules, duration and depth of flooding of estuaries. This article studies to
establish the effect of duration of flooding estuaries on soil moisture at the depth of the root
thickness and size of irrigation norms. The studies were conducted on thawed soil.
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Introduction

In Kazakhstan, one of the reliable sources of building a strong food base is estuary
irrigation, which occupies more than 900 hectares, of which 73% are engineering systems.
However, their average productivity is very low, which does not exceed 8-11 kg / ha. However,
you can increase the productivity of grasslands estuary 2-3 times and reduce water consumption
per unit of crop in 1,5-2 times by improving the design and technology of flooding estuaries.

While improving the construction of systems of irrigation estuary there is a need to refine
your rules, the duration and the depth of flooding estuaries. Therefore, employees of SRIWE
conducted studies to establish the effect of duration of flooding estuaries on soil moisture at the
depth of the root thickness and size of irrigation norms. The studies were conducted on thawed
soil.

The results of studies on the natural grasslands showed that with increasing duration of
flooding estuaries is a growth the size of irrigation rate (Table 1). At the same time, with the
same depth of flooding estuaries largest irrigation rate obtained for the duration of 10 days of
flooding. In this embodiment, irrigation rate was 2450 m3/ha.

In the embodiment where the duration of standing water was 7 days, there was a reduction
in the size of irrigation rate of 330 m3/ha in 2120 and amounted to m3 / ha. Minimum
dimensions irrigation rates obtained in the embodiment, where the duration of flooding was 4
days. In this case, irrigation rate was 1460 m3/ha.

Table I Effect of flooding estuaries on the size of irrigation rates

Variants | The duration of |the average depth Irrigation rates
Hooding, day | of Hooding, cm m3/ ha 3 variants
regarding the %
1 10 30 2450 148
2 7 30 2120 128
3 4 30 1660 100

Submissions that in one embodiment, the size of irrigation rates in the 48% increase with
respect to option 3, and in version 2 - 28%. However, the results of the study showed moisture
reserves, that as a result of flooding estuaries on options investigations there was a slight change
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in the growth of moisture in the root zone soil. This is confirmed by the results of the
comparative analysis of stocks of moisture in soils before and after the flooding of estuaries
(Table 2).

Table 2 - Changes in inventories of moisture in the core layer of the soil in the desert changing
the duration of flooding estuaries (natural grasslands)

Aquifer, cm Before After flooding
flooding
% m3 / ha |1 variants (10 days)| 2 variants (7 days) | 3 variants (4 days)
% m‘/ha % m*ha | % m*/ha

0-50 19,9 1390 32,9 2300 32,9 2300 32,3 2260
0-100 16,5 | 2500 27,7 4160 27,0 4100 26,8 4020
0-150 17,6 | 4040 25,1 5760 25,1 5760 24,1 5530

Analysis of the data shows, that in 1 variant at the rate of flooding estuaries 2450 m3/ha,
increase soil moisture in the 0-100 cm layer was 1660 m3/ha, and in 2 versions - 1600 m3/ha, 3
version - 1520 m3/ha. From these data it follows that as a result of flooding estuaries in
practically all embodiments moisture accumulation occurred in equal volumes. Similar patterns
of accumulation of moisture in the soil pores occur in the 0-150 cm layer. In these layers, with 1
and 2 variants of the accumulation of moisture we have the same value of 1720 m3 / ha, and in
variant 3 - 1490 m3/ha. The result has been an increase in reserves of soil moisture in the 100-
150 cm layer (Figure 1).

The remaining volumes of spent irrigation water infiltration into the lower layers of soil.
On the basis of balance calculations set the size of infiltration of water when you change the
duration of flooding estuaries (Table 3).

Table 3 - Dimensions infiltration losses when changing the duration of flooding
estuaries (natural grasslands)

Variant The Irrigation
duration of | rates, m3 /
flooding, day ha

Depth, cm
0-100 0-150

The Volumes The Volumes
volume | infiltration | volume | infiltration
of losses, of losses,
savings, m3/ha | savings, m3/ha
m3Zha m3/ha
1 10 2450 1660 790 1720 730
7 2120 1600 520 1720 400
3 4 1660 1520 140 1490 170
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Figure 1 - Changes in inventories of soil moisture in the vadose zone when you change the
duration of flooding estuaries

The dependence of seepage losses from the sizes of irrigation rates and soil moisture are
confirmed by data obtained under irrigation scattered meadows. In this case, as in the natural
meadows, changing the length of flooding estuaries determine different amounts of moisture
accumulation in the root zone. This is confirmed by the study of the dynamics of soil moisture
when you change the duration of flooding (Table 4).

Table 4- Changes in soil moisture when you change the duration of flooding
estuaries on the green meadow,%

Aquifer, cm .
R Initial soil Variants
moisture 10 days 7 days 4 days No flooding
0-10 25,9 36,2 42,6 36,0 27,7
10-20 24,6 37,6 36,2 34,2 20,3
20-30 20,1 324 31,3 29,1 20,7
30-40 15,3 33,7 29,5 22,7 14,8
40-50 15,3 33,7 29,5 22,7 14.8
50-60 17,1 26,0 21,6 23,2 15,1
60-70 17,1 26,0 21,6 23,2 15,1
70-80 17,1 26,0 21,6 23,2 15,1
80-90 17,3 21,1 19,5 20,7 17,7
90-100 17,5 21,1 19,5 20,7 17,7
100-110 17,3 21,1 19,5 20,7 17,7
110-120 17,5 21,1 19,5 20,7 17,7
120-130 25,3 26,1 25,7 20,7 23,9
130-140 25,5 25,8 24,7 26,5 23,9
140-150 25,3 26,2 25,7 26,5 23,9
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From the submissions, it follows that as a result of flooding of estuaries is an increase in
soil moisture in all variants. The maximum amounts of moisture accumulation occurs in the
upper layers of soil strata of the root.

A comparative analysis of changes in soil moisture shows that as a result of flooding
estuaries have occurred about the same amount of accumulated moisture in the root zone. For
example, in 1 variant, where the duration of flooding was 10 days, the soil moisture in the 0-150
cm layer was 26.1%. In variant 2 there was a significant decrease in soil moisture and their
figures were 25.4% and in 3 versions - 25.2%. While in the control variant, which is not flooded,
soil moisture was the lowest value, which amounted to 19.8% (Table 5).

Therefore, in cases where the lagoons are flooded, regardless of the duration of soil
moisture occurred to the depth of the active layer of the soil.

Table 5 - The volume of the accumulation of moisture in the 0-150 cm soil layer
by flooding estuaries (seeded grassland)

Aquifer, cm No flooding  |After flooding
(control)
% m'/ha 1 variants (10 2 variants (7 | 3 variants (4 days)
days) days)

% | m/ha | % | m'/ha | % m’/ha
0-50 20,2 1420 34,8 2450 34,8 | 2450 | 29,3 2060
0-100 22,6 3300 29,4 | 4290 27,8 | 4060 | 26,8 3800
0-150 19,8 4520 26,1 5950 254 | 5790 | 252 5750

The experimental data obtained by flooding estuaries on the green meadow confirm the
data obtained by flooding estuaries with natural meadow. It was found that with increasing
standards of flooding is an increase in the cost of water infiltration. Therefore, as in the previous
case, the largest volumes of seepage losses obtained in the variant 1. In this variant a 0-100 cm
layer of moisture accumulation volume was 990 m3/ha, and infiltration water - 1460 m3/ha.
Therefore, about 60% was spent irrigation water infiltration. In variant 2, the amount of water
infiltration below the 0-100 cm layer was 1360 m3/ha, ie, about 64% of irrigation water
consumed infiltration. In variant 3, where the rate of flooding was 1660 m3 / ha, the amount of
water infiltration was 1160 m3/ha.

Result and discussion

Infiltration of water below the 0-100 cm layer, moving to lower levels, soil moisture causes
the growth. Therefore, in 1 embodiment, the amount of 0-150 cm layer of moisture accumulation
was 1430 m3/ha, respectively, and decreased the size of infiltration losses. In this embodiment,
the size of seepage losses later in 0- 150 cm layer it was 1,020 m3/ha, or 41.6% irrigation rate. In
the second case there was a further decline in the infiltration of water. The volume of the
accumulation of moisture in the 0-150 cm was 1270 m3/ha. The increase in the accumulation of
moisture in the lower horizons of the estuaries has led to a decline in infiltration losses, which
amounted to 880 m3/ha, or 40.9% of irrigation rate.

In variant 3 there was a further reduction in the size of infiltration losses. In the 0-150 cm
layer of moisture storage size reached 1230 m3 / ha, and the volume of seepage losses - 430
m3/ha. This indicates that the 3 options to reduce the rate of flooding has reduced seepage losses
to 25.9% of normal flooding estuaries.

In the context of the Karaganda region, where the soil and hydrological conditions make it
difficult to drain groundwater and lead to intensive rise in their level of occurrence, is intense
salinity of estuaries. Therefore, in the Karaganda region there is the problem of reducing the
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volume of seepage losses and increase the rate of demineralization of the root soil strata.
Therefore, using physical simulation, we have investigated the influence of flooding norms on
the amount of infiltration losses.

Conclusion

The climatic conditions in Central Kazakhstan are characterized by high variability of
climatic conditions where moisture deficit in the conditions of the Karaganda region ranges from
838 m3/ha (1.5% of the security) to 7415 m3/ha (95.8% probability).

2. The currently used design inundated estuaries in Central Kazakhstan differ
imperfection and low technological justification. This predetermines the low productivity of
estuaries and high costs per unit of agricultural production.
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KOJITABAH/IbIK CY BACY MOJILIEPIHIH AYBUILITAPY AIIIBIJIBIFbI
JAKBUIJIAPBIHBIH CYAPY HOPMAJIAPBIHA OCEPI

AHJaTna

byn makanana rentaGanabIk cy 0acy MeJIIEpiHIH aybUIIapyallbUIbIFbl JaKbUIIAPbIHBIH
cyapy HOpMajlapblHa dcepl Kapanabl. TaOuFH KaFaiiia KacajaraH 3epTTey HOTIKeNepl cy Oacy
MOJIIIEPiHIH apTybIHAH >KalbIIBIMABIK KOJTa0aHMEH Cyapy HOpMachl keOeieTiHiH kepcerTi. Cy
0acy MeJIIepiHiH oCyiHEeH KOIl MOJIIep/e Cy IbIFBIHBI TOMbIPAK OOWbIHA Cy3iHyTe KeTemi. Jlm
KoHE OYJI Cy JKep acThl CyblHa KOCBUIATBIHBI, BET€TALUSUIBIK KE€3CH/E JKOFAPhI BUIFAJIBLIIBIKTHI
TOIBIPAKTHIH TAMBIP KaOAThIHAA YCTAIl TYPATHIH/IBIFBI OPHATHUIFAH.

Kinm ce30ep: X albUIBIMIBIK, KOJNTAa0aH, TOMBIPAKTHIH TY3/BUIBIFBI, TOIMBIPAK BUIFaj-
JIBUTBIFBL, Cy 0acy Y3aKThIFBI.

Kanuesa I11., bakuposa A.Ill., Pay A.T'.
Kaszaxckuu nayuonanvHwlli acpapHulil yHUgepcumem

BJIMSIHAE HPOAOJDKUTEJIBHOCTH 3ATOINUIEHMA JINMMAHOB HA PASMEPBI
OPOCHUTEJIbHBIX HOPM CEJIbCKOXO3AMCTBEHHBIX KYJIBTYP

Pe3ome

B a10ii cTathe OBUIO PAaCCMOTPEHO BIUSHUE MPOAOTKUTEIBHOCTH 3aTOIUICHUS JINMAHOB HA
pa3Mepbl OPOCUTENBHBIX HOPM CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. Pe3ynbTarhl uccienoBaHUid,
MPOBEJCHHBIX HA €CTECTBEHHBIX JIyrax, IOKa3ajdd, 4YTO C POCTOM MPOAOHKUTEIBHOCTH
3aTOIJIEHUSI TUMAHOB MPOUCXOAUT POCT Pa3MepPOB OPOCUTEIBHON HOPMBI. Y CTaHOBIIEHO, YTO C
pOCTOM HOpM 3aTOINNICHUA HpOI/ICXO[[I/IT YBGJ'II/I‘IGHI/IG BanaT BOIbI Ha I/IH(i)I/IJ'II)TpaHI/IIO, 4qTO B
CBOIO Oouepelb BEJET K TOMY, YTO MH(UIBIPAIMOHHBIE MIOTEPU OPOCUTENBHBIX BOJ MOCTYMAas B
TPYHTOBBIE BOJIbI, IPUBOJAT K ITOABEMY YPOBHS IDYHTOBBIX BOJ, KOTOPBIM B BEreTAllMOHHBIN
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nepuon, ImnocCrynad B 30HY aspalvu, MNOAACPIKUBACT BBICOKHC BJIA)KHOCTU IIOYB B KOPHC-
oOuTaeMoM clioe.

Knrwoueevie cnosa: noNMEHHBIN, JMMaH, COJIEBOM PEXHUM IOYBBI, BIAXKHOCTH IOYBBI,
MIPOJIOJDKUTEITLHOCTh 3aTOTUICHHUS.

YIK: 634.17

Kacenona I'., Kent0aeBa b.A.

Kazaxcrkuu nayuonanvhwviii acpapHulii ynueepcumem

I[MPUPOJHAA U AHTPOIIOI'EHHAA HAPYHIEHHOCTDB 3EMEJIb
KOHI'AP-AJIATAYCKOTI'O I'HIIIT

AHHOTAIUA

B cratee npuBeneHb JaHHBIC MPUPOJTHON M AHTOPOIIOTCHHONW HAPYLIEHHOCTH TEPPUTOPUHU
Konrap-Anatayckoro I'HIIII B crneactBumu Bbimaca ckoTa, pyOOK yXoja, pacHamikd TeppH-
TOPHUH U APYTHX (PaKTOPOB

Knrwuesvie cnosa: Xourap-AnatayCkuil ToCy1apCTBEHHBIM HAIMOHAJIBHBIA MPUPOIHBIN
MapK, SKOJOTWs, MPUPOJHAs M aHTPOIMOTECHHAs HApYILIEHHOCTh, BbINAC, pachailka, MOKaphbl,
pyOKwu.

BBenenue

Tepputopus JKoHrap-Aiiatayckoro rocyJapCTBEHHOTO HAIMOHAIBHOTO MPUPOTHOTO MapKa
SBIISIETCS OJHUM W3 YHHUKAIbHBIX YTOJKOB Hamieil pecmyOnuku. Obunue (uopsl, B TOM 4ucie
penKoii, pa3zHooOpa3we (PUTONEHO30B, YHUKAIBHOCTh JaHAMAPTOB, C OIHOW CTOPOHBI U
aHTPOTIOTEHHOT'O Tpecca, KOTOPHIN BeAET K TpaHCPOpMAaIK TOYBEHHO-PACTUTEIILHOTO TTOKPOBA
C JApYrod, YyKa3plBalOT Ha HEOOXOAMMOCTh opranHuzanuu YKoHrap-Alatayckoro rocyaapc-
TBEHHOTO HAIIMOHAJIBHOTO MPUPOAHOro mapka. [1osic TrOpHBIX €NOBBIX JIECOB, JIECHBIX JTYTOB H
ayroBeix creneit 1700 (1750) - 2200 (2250) M. DTOT MosIC SABISETCS KOMIUIEKCOM TPEX OTINY-
HBIX JPYT OT Apyra TUIOB PaCTHTEIHHOCTHU: JECHOTO, JIyTOBOTO M cTemHoro. JlecHo# mosic B
CBOIO 0YepeJib COCTOUT U3 IBYX TUIIOB: XBOMHBIC Jieca U JINCTBECHHBIC Jieca.

Martepuaabl U1 MeTOAbI HCCJIETOBAHUT

B xoxe mccnenoBanuii OBITM UCTIOIB30BAHBI OMOJIOTHYECKUE, TaKCAITMOHHBIC, OMOMETpH-
YECKUE METOJIbl UCCIICTOBAHUMN AJIs U3YUYECHHs COCTOSIHUSI JIeCHOTO ()OHJIa B HAanOoJee TUITMYHBIX
yyacTkax [1,2].

Pe3yabTaThl U 00CyKIEHUE

BaxxubiME akTopaMu, TOCTOSIHHO W3MCHSIOIIUMHU MPHUPOJIHBIC KOMIUICKCHI, SBIISIFOTCS
COBpEMEHHbIE (PU3UKO-T€OJIOTHUECKHEe MPOIIECChl: BOAHAS U BETpoBasi 3po3uu. Kak /uist TOpHBIX,
TaK W JUI1 PABHUHHBIX YYaCTKOB JIOJMH PEK BOJHAS 3PO3Us MOCTOSHHO (OpPMHPYET OEPEroByIO
JUHUIO, HaOII0JaeTcsl MOAMBIB OEpEeroB, CBEKHE IPO3MOHHBIE BpE3bl, 00pa30BaHUE CTapuIl U
ocTpoBoB. [Ipw WCIONBE30BaHUN JTAHHON TEPPUTOPUM B PEKPEAIMOHHBIX IEISIX HEOOXOIMMO
ocoboe BHUMaHKE. B JaHHOM ciyyae BOMPOC CTOUT HE TOJIBKO O COXpaHEHUH 00OBEKTOB MOKa3a,
HO M O Oe30macHOCTH MPeOBIBaHUS PEKPEAHTOB BOJIW3M KaMHEMAIOB W Pa3pylIArOIINXCs
ckoHOB. [IpupoanHas HapymieHHOCTh JaHAMA(TOB MPAKTUUECKH OTMEYaeTcs Mo Bcel paccma-
TPUBAEMOW TEPPUTOPHH, KOTOPAsi BEIpAKEHA B 00pA30BaHUU OBPAroB M Pa3MBIBOB JOPOT MOCIIC
JUBHEBBIX JOXKACH U TPSA3EBO-CENEBBIX MOTOKOB (0coOeHHO B fonuHEe peku CapbIKaH), 4TO
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