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Kaiinoaes E.T.

ITHEBMOBAKYYM/IbI (OPJIM®TTI) COPFBI KOH/IbIPFBICBIH
3EPTXAHAJIBIK ChIHAY

AHJaTna

Makanaga THEBMOBAaKyyMAbI (3piu(dTTi) COPFbI KOHIBIPFBICHIHBIH TOKIPUOETIK YITiCiH
3epTXaHAIBIK CBhIHAKTAH OTKI3y OfICI KapacTBIPbUIFAH JKOHE OHBIH OH  HOTIDKEI
KOPBITBIH/IBIIIAPHI KEITIPIITeH.

Kinm ce30ep: cy Oepinici, IIOK, spaudt, canbicTblpManbl cajiMak, MHEBMOBAKYYM/IbI
(3pnuTTI) COPFBI KOHABIPFBICHI, 3KEKTOP, adpalusi, Cy KOTepy, ChIFbIMJIAJIFaH aya.

Kaipbayev E.T.

LABORATORY TESTS OF THE PNEUMOVACUUM (AIR-LIFT) PUMPING
INSTALLATION

Annotation

The article considers the technique of conducting the laboratory tests of the experimental
sample of the pneumovacuum (air-lift) pumping installation and also given the results of its
positive tests.

Keywords: feed (supply), efficiency, air-lift, specific weight, pneumovacuum (air-lift)
pumping installation, ejector, aeration, water lift, compressed air.
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CHANGES IN FERTILITY OF MEADOW BOG SOILS WHEN WATERING WITH
LIVESTOCK RUNOFF IN KYZYLORDA REGION

Abstract

The article presents the results of a research of the fertility of meadow bog soils during
irrigation by livestock runoff. Studies in the Kyzylorda region have shown that watering with
livestock runoff mixed with river water led to some improvement in both potential and effective
soil fertility.

Key words: soil, watering, fertility, livestock runoff, river water.

Introduction

Livestock runoff is a valuable organic fertilizer that can significantly improve soil fertility
and crop yields. The content of organic matter in livestock runoff for biological oxygen
consumption (BOD) is three times or more higher than that of domestic and industrial
wastewater. They contain a significant amount of biogenic elements (nitrogen, phosphorus,
potassium), useful microorganisms, trace elements and other chemical compounds. It is
established that the scientifically-based introduction of livestock effluents increases the yield of
agricultural crops, reduces the consumption of natural water, reduces the amount of applied
mineral fertilizers.
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However, the introduction of livestock effluents as organic fertilizers has not been
adequately studied. Therefore, their utilization in the soil-plant-water system is an urgent
problem both for protecting water sources from pollution, and for increasing soil fertility and
crop yields.

Materials and methods

The most cost-effective and environmentally safe technology for the purification of
livestock waste is their use in a mixture with river water for fertilizing agricultural crops, where
complete purification is achieved. When introducing effluents to irrigation fields, several tasks
are simultaneously solved: soil cleansing is carried out and the effluents are not discharged into
water sources, the soil is humidified, and nutrient elements of livestock wastes are used, which
increases crop yields.

Results and discussion

Studies conducted in the Kyzylorda region have shown that watering with livestock
runoff in a mixture with river water has led to some improvement in both potential and
effective soil fertility. If at the beginning of the experiment the content of mobile nitrogen in the
meter layer of soil was 4,1 mg/kg, phosphorus 1,73 and potassium 10,1 mg/100 g of soil, then
after 3 years of irrigation on the control variant, the content of hydrolyzable nitrogen was 4,54,
mobile phosphorus - 1,93 and potassium - 10,18 mg/100 g of soil. When watering with river
water, they also increased, but as the mixing dose increased, it manifested itself to a lesser
degree (Table 1).

There was an increase in the content of humus in all variants of the experiment. When
watering with livestock runoff in a mixture with river water, the humus content increased from
0,96% to 1,08%. As the mixing dose increased, the growth was less pronounced.

The increase in both effective and potential soil fertility is the result of the positive effect
of livestock effluents on the soil. The elements of mineral nutrition contained in the effluents are
completely absorbed by the soil and enrich it with mobile forms.

Table 1 - Influence of livestock runoff on the fertility of meadow-bog soils (under the sowing of
alfalfa)

Soil Humus, Total Gross
Variant horizon, cm % nitrogen, | phosphorus, Mg/ 100 g of soil:
% %
hydrolysab| mobile mobile
le nitrogen | phosphorus | potassium
0-20 2,7 0,172 0,09 10,1 3,8 16,8
20-40 1,55 10,1120,10 0,09 6,2 32 11,2
40-60 0,57 0,077 0,09 18 L1 10,1
The initial state | 60-80 0,96 0,054 12 0,5 8,4
80-100 1,0 0,13 3,6
0-100 4,1 1,73 10,1
0-20 2,75 0,176 0,09 10,9 4,0 17,8
20-40 1,60 0,098 0,10 0,09 83 4,0 11,9
Variant I. 40-60 0,42 0,078 0,09 2,0 1,0 11,2
Watering with 60-80 0,95 0,054 14 0,48 6,4
river water 80-100 0,11 0,16 3,6
0-100 4,542 1,93 10,18

213




I3menictep, HoTmxkenep — MccnenoBanus, pesynsratsl. Ne 1 (77) 2018
ISSN 2304-334-02

0-20 3,01 |0,1880,28 0,10 12,85 42 19,0

Variant II. 20-40 1,80 0,120 0,09 9.4 3,6 12,8
Watering with 40-60 0,60 0,118 0,09 2,8 1,6 9,6
livestock runoff | 60-80 1,082 0,056 1.9 0,60 9.4
with mixing 80-100 121 0,19 39

1:4 0-100 5,63 2,038 10,94

0-20 2,85 0,190 0,09 12,2 4.4 18,8

Variant 111 20-40 1,76 0,202 0,10 8.8 3,6 13,2
Watering with 40-60 0,68 0,110 0,09 32 1.8 104
livestock runoff | ~ 60-80 1,058 1,0094 0,056 1,85 0,68 91
with mixing 80-100 1,36 0,18 3.8

1: 6 0-100 5,482 2,132 11,06

0-20 2,87 0,180 0,085 11,6 472 184

Variant V. 20-40 1,70 0,120 0,09 8.4 3,8 12,6
Watering with 40-60 0,56 0,108 0,098 2,1 0,98 8.9
livestock runoff 60-80 1,026 0,082 0,055 1.8 0,70 9,6
with a mixing 1: 80-100 - - - 1,4 0,22 2,8

8 0-100 - - - 5,06 1,98 10,46

The main condition for irrigation is the preservation of soil fertility. When irrigating
with livestock runoff, as already noted, organic fertilizers come into the soil, and this leads
to some improvement in the effective and potential fertility of the soil.

Balance calculations performed on the experimental plot No.2 on the nutrients (nitrogen and
phosphorus) show that the overall balance is positive (Table 2).

If in the initial state the meter layer of soil contained 10,47 t / ha nitrogen and 7,34 t/ha
phosphorus, then after 4 years of irrigation, their content in the variants which irrigated with
mixed water (livestock runoff + river water) increased: nitrogen - to 11,52 — 16,05 t/ha,

phosphorus — 7,48 — 7,62 t/ha. At the same time as the dose of mixing livestock water with
river water increased, the accumulation of nitrogen and phosphorus in the soil decreased. Some
of the nitrogen and phosphorus migrated outside the meter layer of soil and accumulated in
the lower layers. The high nitrogen absorptivity with a meter layer of soil was noted in variant
II1, where irrigation was carried out in a ratio of 1: 6, and phosphorus - in variant IV.

The lysimetric experiments of a number of scientists [1,2,3] have shown that the elements
of the mineral nutrition washed outside the meter layer are absorbed and fixed in the next half-
meter layer of soil.

The accumulation of nitrogen in the soil can sometimes cause the danger of migration of
its oxidized forms to groundwater. In this connection, on the fields of irrigation control over the
hydrochemical regime of groundwater is necessary. Therefore, as already mentioned, there is a
need for the construction of drainage.

Table 2 - Balance of nutrients of the experimental plot No.2 (sowing of alfalfa, irrigation plot of
the 4th year)

Varian | Indi- | The initial | Discharged volume | Removal | The final Accu- Removal
tof | cator | content of into the soil for 4 of content of | mulation of
expe- elements years with water: nutrients | nutrients in | decrease, | nutrients
rience in the for 4 total with the the soil, t/ha beyond
soil, t/ ha years dischar- harvest, t/ha (+;-). V | the meter
water is ged t/ ha layer, t /
supp- volume, ha
lied, t t/ha
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/ha
Varian | N 10,47 0,33 0,0074 10,60 +0,13 0,193
t1

(river P 24320

734 0,18 0,0034 734 0,177
water)
Varian | N 10,47 6,03 0,026 16,05 +5,58 0,45
tIl(a
mixtur P 24320
o1 4) 7,34 2,10 0,002 7,62 +0,28 1,90
Varian | N 10,47 2,89 0,024 12,78 +231 0,556
t111 (a
mixtur P 24320
e 1: 6) 7,34 2,67 0,0017 7,62 +0,28 1,39
Varian | N 10,47 1,70 0,020 11,52 +1,05 1,63
tIV(a
mixtur P 24320

T 7,34 1,14 0,0018 7,48 +0,14 1,0
e 1:8)
Conclusions

The use of prepared livestock runoff on irrigation fields as organic fertilizers will prevent
their discharge into surface water sources and prevent contamination of these waters by nutrients
and heavy metals. As a result of the studies, an increase in the humus content was noted in all the
variants of the experiment. When watering with livestock runoff in a mixture with river water,
the humus content increased from 0,96% to 1,08%. As the mixing dose increased, the growth
was less pronounced.

The increase in both effective and potential soil fertility is the result of the positive effect
of livestock runoff on soil. The elements of mineral nutrition contained in the runoff are
completely absorbed by the soil and enrich it with mobile forms.
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KenxanueBa A.B., 3y6aupos O.3., AnyapoexoB K.K., Anausipoa A.E.
KbI3bIJIOPJJA OBJIBICBIHAA MAJIITAPY AIIBUIBIKTBIK AKABA CYJIAPMEH
CYFAPFAHJAYBI INIABBIH/IBIK-BATITAKTBI TOIIBIPAKTAPIbIH
K¥HAPJIBUUIBIFBIHBIH ©3T'EPVYI

AHaaTna

Makanajga MajapyambUIbIKTBIK aKada cyJapMeH CyFapFaHIarbl IIa0bIHIBIK-O0aTHAKThI
TONBIPAKTAP/IbIH KYHAPJIBUIBIFBIH 3€PTTEY HOTIDKeNepi KentTipiareH. Kem3puiopma oOmpIckIHAA
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KYPT13UITeH 3epTTeyJiep KOpCEeTKEeHIeH, akada CcylapAbl ©3€H CYbIMEH apajacThIpbIIl CyFapyFra
nananaHFan/ia, TOMbIPAKThIH KYHAPJIBUIBIFBIHBIH aPTKAHIBIFbI OaliKaIFaH.

Kinm ce30ep: TombIpak, Cyrapy, KYHapIbUIbIK, MaJllIapyallblIbIKTHIK akaba cynap, e3¢H

CYBI.
Kenxanuena A.B., 3yoaupos O.3., AnyapoexoB K.K., Anqusipoa A.E.

M3MEHEHWA TUIOAOPO AN JIYT'OBOJIOTHBIX TTIOYB TTPU ITOJIMBE
KNBOTHOBOJYECKHUM CTOKOM B KbI3bIVIOPAMHCKOMN OBJIACTU

AHHOTANUA

B cratbe mpuBeseHBI pe3ysbTaThl UCCIAEAOBAHUS IJIOJOPOIUE JTYTOOOJOTHBIX TOYB IPH
MOJIUBE >KMBOTHOBOJYECKUM CTOKOM. MccienoBanus, mnpoBeAeHHble B KbI3bUIOpAMHCKON
00nacTH MoKa3ajiy, YTO MOJUB KUBOTHOBOJYECKHMM CTOKOM B CMECH C PEUHOI BOJOW MpUBEN K
HEKOTOPOMY YITYUIICHHIO KaK OTCHIIUATBHOTO, TaK 3PPEKTUBHOTO TUIOTOPOIHS IOYBHI.

Knrwuegwle cnosa: nousa, noiauB, IIIOJOPOAMS, > KUBOTHOBOJUECKUN CTOK, peuHas BOJA.

YK 630%228:636.083.62
KoxkaoexoBa A.7K., Abaea K.T., baiitacos M.O.
Kaszaxckuii cocyoapcmeennwiii acpapmwiii yHusepcumem

JIECOBOJACTBEHHO-3003AIINTHA OIIEHKA JIECOHACA)KI[EHHPIBOHTOB HA
ITACTBHUIIIAX APMJIHOU 30HBI FOT'O-BOCTOKA KA3AXCTAHA

AHHOTAIUA

B crarbe mnpuBeneHbl pe3yibTaThl PEKOTHOCIMPOBOYHBIX OOCIEIOBAaHUN TEPPUTOPHH,
BBISIBIICHUE JIECOHACAXKJIEHUNW — 30HTOB, OIEHKA COOTBETCTBMM HMX CBOEMY HAa3HAUYCHHUIO Ha
nacTOuIax apuaHON 30HbI I0ro-BocToka Kazaxcrana

Knroueevle cnosa: 3003anuTHasi OICHKA, JIECOHACAKICHUSA-30HTHI, MACTOMINA apHIHON
30HBI, THEBHAS TEMIIEpaTypa, Bs3b MPU3EMHUCTHIH, cakcayJl, OMorpyrra.

Beenenue

Kaszaxcran 3anumMaer Tepputoputo paBHyro 2 724 902 xkm?. Cseimie 170 miH ra 1o
wiomaau win okono 80% mnox macroumamu. OHU pacHoOkKeHbl B OCHOBHOM B 30HaX C OYEHb
KECTKMMU  KJIMMaTHYECKUMHU  YCIOBMSIMHM, M  BIOJHE €CTECTBEHHO, 4YTO pa3BUTHUE
KUBOTHOBOJICTBO HA 3TOW OIPOMHON TEPPUTOPUHU CBA3aHO HE TOJIBKO C YIYUIIEHHUEM COCTOSHHS
nacTOMIL, HO C YJIyYLIEHHEM COAEP)KaHUs )KUBOTHBIX, B YACTHOCTH C 3aIUTON B JKapKHUil mepuos
OT MpPSMBIX COJHEYHBIX Jy4yell IyTeM COAEpXkKaHWs B TEHU 3€JEHBIX HACaKIEHUH, Tak
Ha3bIBAEMBIX 3€JICHBIX (IpeBEeCHBIX) 30HTOB. llernecooOpazHOCTh CO3MaHMs JIECOHACAKICHHI-
30HTOB Ha MacTOMIIAX JOKa3aHa MX YCIEUIHBIM MCIIOIb30BaHMEM Ha IOro-BocToke Poccun B
AcTtpaxanckoii u Bonrorpazackoit oonactax, Kanmmsikun, CTaBponosibckoM Kpae.

OcCHOBOII s TPOBOAMMBIX pa3pabOTOK SIBIIIMCH HCCIeNoBaHUs Bcepoccuiickoro
(6b1BIero Beecorosnoro HMU arponecomenuopatuBHbIX uccnenoBanuii [1, 2] u KasHUMIIXA
10 BOIIPOCY arpOTEXHHMKHU CO3/IaHHUsS 3€JIEHBIX (JIPEBECHBIX) 30HTOB HA MAacTOMINAX 3aCylUIMBON
30HBI JJIS1 3aIIUTHI )KUBOTHBIX OT JIETHETO 3HOA [3,4].

UccnenoBanusi  BBITIOJIHEHBI HAa  MacTOMIAX  3acCylUIMBOM  30HBI  FOTO-BOCTOKA.
[TpakTHdyeckoe 3HAYCHHE METEOpPOJIOTHUYECKUX (DAaKTOPOB B 3aCyLUIMBBIX paioHax, rae
TeMIIepaTypa Bo3ayxa JetoM ObiBaer Gonee 30°C, a psMas CoNHedHas paguanus 1octuraet 1,7
KKal/cM® MHH., JUISl KHBOTHOBOJCTBA OueHb Benuko JLU. Jlomsipue [5], yCTAaHOBHI, 4TO B
ycnoBusix CTaBpOIOJIIBCKOTO Kpasi OapaHbl — MPOM3BOIUTENN COJACPIKAIIMECS JIETOM IO
OTKPBITBIM HEOOM M He OOecleYeHHbIE MOJIHOLEHHBIMM KOPMaMH, OCEHbIO HEU30EKHO MaioT,
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