ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

KA3AKCTAH PECITYBJIMKACKI

YJITTBIK FBIJIbIM AKAAEMUACBIHBIH
Satbayev University

XABAPJJAPBLI

N3BECTUA NEWS

HAILIMOHAJIbHOM AKAJIEMUU HAYK OF THE ACADEMY OF SCIENCES

PECITYBJIMKN KA3BAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

Satbayev University Satbayev University
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

5 (443)

SEPTEMBER - OCTOBER 2020

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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GEOLOGICAL STRUCTURE OF SOILS
AND RICE YIELD IN THE ILI RIVER BASIN

Abstract. Rice irrigation systems in Kazakhstan are located on river terraces and levees of the Syr Darya, Ile,
and Karatal rivers’ basins. The geological structure and lithological composition of soils in the aeration zone is
characterized by a wide variety, differing in soil fertility, mechanical composition, water and physical properties,
water availability and salinity. Alluvial-meadow and takyr soils consist of light and heavy loam, sandy loam, and
clay [1,2,3].

Melioration errors of the rice irrigation systems, built in the period from 60s to 80s of the last century, can be
described by the fact that the Kubanskaya rice sowing map was built on all soils of river terraces and river banks,
with the same parameters of irrigation and drainage, with the share of rice 57.5% and 63% [4].

At the rice irrigation systems, where the geological structure and lithological composition of the aeration zone
soils correspond to the irrigation and drainage parameters of the Kubanskaya rice sowing map, the soil fertility and
ameliorative status of irrigated land has remained high for many decades. The salt content in the 100 cm soil layer is
0.3-0.4%; in the autumn-winter period ground water is at a depth of 2.0-2.5 m, its mineralization is 5-7 g/l. During
the rice irrigation period, ground water does not connect with the water of rice paddies, and the filtration of water
from rice paddies is permitted and comprises 12 — 17 mm/day. Rice is grown without flow and discharge of water
from rice paddies, the irrigation rate is 21,400 m*/ha, and the yield is 5.2 t/ha.

At the rice irrigation systems, where the geological structure and lithological composition of the soil in the
aeration zone does not correspond to the irrigation and drainage parameters of the Kubanskaya rice sowing map, the
land is saline. During the rice irrigation period, the ground water connects with the water on the rice paddies. On
these paddies, due to the convective diffusion of salts from the soil and from ground water, water salinity increases
and reaches the critical threshold of toxicity of 2.5 g/l [5]. It is necessary to discharge water to reduce the salinity of
water on the rice paddies, which is followed by flooding of water from the irrigation channel. The irrigation rate is
23,500 m*/ha, and the yield is 4.7 t/ha.

Key words: Geology, soil cover, lithology, aeration zone, takyrs, mineralization, water availability, salinity,
ricesystems, water-salt balance, rice, yield.

Introduction. The impact of geological structure of the soil on the yield of rice study was carried out
empiricallyon the field of 155 hectares of “Birlik” farm. The mineralization rate of water layer as well as
observations on rice growth and productivity have been carried out on 20 paddies during rice irrigation
period. On two rice paddies (10 and 11) with the area of 6.8 ha, the soil is highly saline with a salt content
in the soil of the aeration zone of more than 1.0%. Upon reaching a critical threshold of toxicity and water
salinity layer in rice paddies, water from paddies is discharged and paddies are flooded to the same level
with water from an irrigation channel. On the other rice paddies (the remaining 18), with the overall area
of 48.2 hectares, the soil is slightly saline with a salt content of up to 0.3%. On the remaining 100 ha
paddy field, the rice is cultivated according to the existing recommendations [§].

Results. On saline soils of rice paddies 10 and 11, the irrigation rate is 23,488 m’/ha, the yield is
4.7 t/ha. Discharge (change) of water from rice fields during the irrigation period is carried out twice: the

—— 165 =——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

first is during stem extension of the rice plants when the salinity of the water layer in rice paddy is 2.5 g/l
and the second time is during flowering period; the volume of water discharge is 2,297 m*/ha. On slightly-
saline lands of 18 rice paddies, the salinity level of the water layer in the rice paddies during the irrigation
period did not exceed 1.0 g/l and water was not discharged from the paddies, the irrigation rate of rice
constituted 21,346 m’/ha, while the yield was 5.2 t/ha (table 1).

Table 1 —Rice irrigation technique

Rice vegetation T . Water T . Water
. Rice irrigation regime Rice irrigation regime
Ne stages and their . . supply ) . supply
. on saline soils 3 on low saline soils 3
duration m’/h m’/h
1 2 3 4 5 6
Sprouting Flooding and maintenance of 10 cm Flooding of the paddy fields by 10
1 6,559 5,780
05.V-15.V water layer cm
2 l;:gnf/f%lln %/crop s Maintenance of 8 - 10 cm water layer 3,170 | Intermittent flooding by 5-6 cm 3,070
Tillering . .
3 01.VI-30 VI Maintenance of 5 cm water layer 2,609 | Maintenance of 5 cm water layer 2,510
01-02.VII Increase of water layer up to Increase and maintenance of 12 cm
820 790
12 cm water layer
03-22. VII Maintenance of the water 3.270
. layer
Booting -
4 01.VII-25.VII 23-24. VII Discharge of the water layer
from paddy due to mineralization Maintenance of 12 cm water layer 4,100
increase up to 2.5 g/l 1,200
24-25. VII Flooding of paddy with 12
cm water layer
26. VII-08.VIII Maintenance of 12 cm
5 Heading - water layer
blooming 9-10.VIII Discharge of the water from 2,510 | Maintenance of 12 cm water layer 2,866
26.VII-10.VIII paddy due to mineralization increase up
to 2.5 g/l
Milk — waxed };— ii VIII Flooding of paddy fields to 1,200
6 | ripeness - F Maintenance of 12 cm water layer 2,230
11.VIII-28. VIII 13-28.VIII Maintenance of 12 cm water 2.150
layer
Full ripeness
7 | ofrice grain 29. VIII Discontinue water supply - Discontinue water supply -
29.VIII-08. IX
8 | Total 23,488 21,346
9 | Rice yield, t/ha 4.7 52

Hydro module of initial flooding of the paddy fields is equal to 6,4 — 7,8 I/s-h, during maintenance of
the water layer period — 1.9-4.6 1/s-h.

When rice yield is 5.2 c/h, the total evaporation during irrigation period (evaporation plus
transpiration) is 9,860 m*/h. An intensity of the evaporation in irrigation period depends on vegetation
phase. The highest value of the evaporation occurs in the booting phase — 158 m*/h per day [9,10,11].

Total evaporation value, which includes transpiration and filtration is 17,710 m’/h, which is lower
than the water consumption norm set by spillways at 3,679 m’/g. Such water volume is consumed for soil
saturation of aeration zone and side filtration to adjoining territory of the paddy fields [12,13].

In water balance, water supply to the paddy fields during irrigation period to the low saline soils
without water discharge is 21,396 m’/h, to the saline soils with water discharge is 23,488 m’/h, additional
supply from the ground waters and atmospheric precipitations are 1,340 m*/h and 2,670 m*/h respectively.
In consumption side of the water balance, total evaporation is equal to 9,860 m*/h, filtration and drainage
run-offs are 7,850 m’/h, ground water outflow from the paddy fields is 1,180 m’/h, and 1,490 m’/h.

— 166 ——



ISSN 2224-5278

Series of Geology and Technical Sciences. 5. 2020

Discharge run-off from the paddy fields in which mineralization of the water layer exceeded acceptable
limits, it is 2,800 m*/h. On the rice system, the water balance is steadily maintained, the sum of the
components of the supply part of the water balance is equal to the consumption, the balance discrepancy is

5.5-5.6% (table 2).

Table 2 — Water balance of the paddy fields of Agrofirm «Birlik» experimental field

No Name Low .saline soils, pgddy fields Salipe soils, pgddy fields
without water discharge with water discharge
1 2 3 4
Supply side
1 Water supply from channel 21,396 23,488
2 Precipitations 1,200 1,200
3 Ground water inflow 140 1470
Total 22,736 26,158
Consumption side
1 Soil saturation 2,700 2,700
2 Total evaporation and transpiration 9,860 9,860
3 Filtration and drainage run-off 7,850 7,850
4 Discharge run-off - 2,800
5 Ground water outflow 1,180 1,490
Total 21,590 24,700
Discrepancy 1,270 1,474
5.5% 5.6%

The salinity balance of Agrofirm «Birlik» of the Akdaly rice system demonstrates that soil
desalination of aeration zone occurs during rice cultivation at the rice fields. Salt discharge from aeration
zone of 0-160 cm from the paddy without water discharge in irrigation period is 36.4 t/h, on saline soils
with water discharge in irrigation period is 29.9 t/h. Salt discharge prevails over entry to the paddy fields
without water discharge up to 4.7 t/h, on saltine soils with water discharge 2.6 t/h, discrepancy is 4.0% and

1.3% (table 3).

Table 3 — Salinity balance at the paddy fields of Agrofirm «Birlik» experimental field of the Akdaly rice system, t/h

On low saline soils, paddy fields On paddy fields with water
Elements of Salt Balance without water discharge during discharge during irrigation
irrigation period period
S, — salt reserves of aeration zone before rice crop 112.6 229.8
S, — salt entry with irrigation water 12.2 12.8
S; — salt entry from ground water 1.2 1.4
TOTAL 126.0 244.0
S, — salt reserves of aeration zone after rice harvesting 76.2 199.9
Ss — salt discharge by filtration run-off 49 1 38.1
S¢ — salt discharge by discharge run-off ' 5.2
S, — salt discharge by drainage run-off and ground water 54 23
outflow ’ '
TOTAL 130.7 246.6
Balance -4.7 -2.6
Discrepancy, % -4.0 -13
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The rice growing technique, which is taking into account the geological structure and lithological
composition of soils in the aeration zone of rice paddies, affects the critical threshold indicators of the
mineralization of the water layer on rice paddies and provides: profit of 33,250 tenge/ha and increases
profitability by 18.6% on saline lands; on slightly saline lands profit is 49,256 tenge/ha and profitability by
22.2%. Reduction of non-productive loss of irrigation water on the area of 55 hectares is 3,945 m’/ha; rice
yield increases by 0.6 t/ha, efficiency of rice production by 20,137 tenge/ha, profitability by 10.7% (table 4).

Table 4 — Rice cultivation economic efficiency of irrigation technique based
on critical threshold values of water layer mineralization in the paddy fields

Rice irrigation technique during A .
irrigation period Weighted trﬁiii?&ﬁg A difference in
Indicators Low saline soils Saline soils average copopera tive of comparisonl with
w1thout water WTth water value Agrofirm «Birlik» cooperative
discharge discharge
Area, hectares 48.2 6.8 55 100
Rice yield, t /h 52.4 47.2 51.8 46,0 5.8
Irrigation rate, m®/ t 21,396 23,488 21,655 25,600 - 3,945
Water consumption, m*/c 408 499 418 556 - 138
Product prime cost, KZT/ t 5,060 5,307 5,154 5,810 - 656
Profit, KZT/h 49,256 33,250 47,277 27,140 20,137
Efficiency, % 222 18.6 21.7 11.0 10.7

Conclusions. The geological structure and lithological composition of soils in the aeration zone of
the Akdala rice system affects the degree of soil salinity, water consumption rates and rice yield. In
comparison with slightly and moderately saline soils, on saline soilsthe irrigation rate of rice is higher by
2,800 m*/ha, whilethe rice yield is lower by 0.5 t/ha. On the saline lands of the Akdala rice system, water
is discharged from rice paddies twice during the irrigation period, once in July and the second time in
August. Saline lands of rice systems, where itis necessary to be discharge(change) water during the
irrigation period, account for 11% of the irrigated area, while other 89% of the irrigated land area is
slightly and moderately saline, and there is no need to discharge water during the irrigation period [5, 14,
15].

The introducing of the proposed technique for rice irrigation, which is taking into account the
thresholds of critical indicators of the water layer mineralization of the rice paddies will increase the
additional harvest of shaly rice from the Akdala rice system by 6.0 thousand tons, and will save water
resources by 40 million m® per year. On the rice irrigation systems of Kazakhstan, these indicators will
comprise 43.5 thousand tons and 296 million m® of saved water respectively.

A.T. Pay', K. K. Kanamesa', I. A. Pay’, K. K. Anyap6exos', P. Mepan3osa’

1Ka3¥AV, Anmarsl, Kazakcran;
2Arpapm)m yHusepcurer, 1lnosaus, bonrapus

IJIE ©3EH BACCEWHI TONBIPAFBIHBIH I'EOJIOT USLJIBIK KYPBLIBIMbI
7KOHE KYPIII OHIMI

Annoranus. Kazakcrammarbl kypim cyapy »xyieci Ceipmapus, Ine xome Kaparanm ezeni OacceiiHiHiH
Teppaccackl MEH CarachblHAa OpHAlacKaH. Adpauusi aiiMarbl TOIBIPAFBIHBIH TEOJIOTHSUIBIK KYPBUIBIMBI MEH JIUTOJIO-
THSUIBIK KYPaMbl TOIBIPAK KYHAPJIBUIBIFI, MEXaHUKAIBIK KYPaMbl, Cy-(QU3HKAIbIK KaCHETTepi, Cy OTKI3TIIUTIrT MeH
TY3IBUIBIFEI APKBUIBI €pEeKIIeICHe i, AJLTIOBUAIIBI IATFBIH/IBI )KOHE TaKbIp TOIBIPAFb JKEHLUI JKOHE aybIp ca3daKTaH,
KYMJIaK casqaH >koHe casfad Typansr [1,2,3].

OtkeH rachipibly 60-80-KbUIIapbl CallbIHFAH Kypilll cyapy >KyHeciHAeri MeIHopaTWUBTI KeMUIUIIKTEp ©3€H
Teppaccachl MEH jKarajayblH/Jarbl TONBIPAKTHIH ad’palysi aliMarblHBbIH TI'€OJIOTHSUIBIK KYPBUIBIMBI, JIMTOJIOTHSIIBIK
KypaMbIMEH epeKIIeJeHEeTiH, OlpKypbuIbiMIbl «KyOaHCKas» Kypill KapTackl, cyapy »oHEe IpeHaxIblH Oipaei
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mapaMeTpiMeH CaJIbIHFaHBI KOHE KYPIIITIH aybICIajbl eTICTIK cxemaiapbl 7 oHe 9 KypillTiH yieci colikeciHime
57,5% xane 63% Kypaiinsr [4].

Kypim cyrapy xyiecin maiimanmany kesinge «KyOaHckas» Kypilll KapTachl TOIBIpaK KAacHETTEPiH CaKTaraH
TOIBIPAKTA, KYPILITIH ETeKII IaKpUIIapblH CyapyablH OY3bUTYbI XKaFnaiiblHaa, KYPIWTIH OHIMIUIIT MEH Kypill
JIAKbUTIAPBIHBIH aybICYbI KOIITETeH OH/IaFaH JKbU1aap OOkl KOFapbl 00BN KeJli, Kypitn 6,0 TOHHA./Ta )KoHEe OJIaH Ja
keI, xoHpimKa 18,0 T/ ra Kyprak Maccara Jeiiin xerteni. Kypilriy cyapy HopMachl k00aiblK ayKbiMaa 22-23 MbIH
M°/ra Kypaiizel. JKeTexuri Kypilll JaKbULIapbIH CyapyablH apKachIHIA TOMBIPAK KACHETTEPi OY3bLIAMBI, OHIMAIIIri
TeMeH jxepAiH Oydepik KabiieTi eKiHII PeTTiK Ty3AaHalsl, Kypim eHimuimri 3,5 T / ra, sxonsiuka 6,0-8,0 1/ra.
Kypimris cyapy HOpMachl 28 MbIH M>/ra ’oHE OJaH Ja Kell, KepIiH TO3y YAepiCi ’oHe aybLIIIapyallbUIbiFbl
MakcaTblH/1a aiiianaHyiaH MbIFbIT KajidraH [5].

JKamer aynanasiH 220 MbiH ra, Ceipaapus e3eHi OacceiHineri Kp3putopaa Kypinn cyapy KyHeciHIeri oHiMmi a3
xepnep 40 MbIH ra Kypaiapl. Ine eseHi OacceiiHinneri Aknana maccuBi 8 MbIH ra, KpI3puiopaa kypimn cyapy
Kkyiecingeri 20 MBIH ra oHe AKHama MacCHBiHAETI 6 MBIH Ta TO3FaH JKep CKIHIII peT TY3JaHFaHIBIKTaH,
aybUIIIAPYaIIBbUTBIFBl MAaKCATHIH/IA MTalalaHyAaH [IBIFBI KaJFaH [6].

«KybaHcKas» Kypill KapTachl JKETi OHE TOFBI3 TAHANTHI aybICTIANEI ericTikre Kypim eHiMzimiri 50-60 m/ra
OonartbIH a’paiys aiiMarbl TOIBIPAFBIHBIH I'€OJIOTHSUIBIK KYPBUIBIMBI MEH JIMTOJOIHSIIBIK KYpaMbl XKEHIJ Ca3daybIT
TOIBIPAFbIMEH, KYMJIbl ca3nak kKabarran typasibl. XKepi tyzaeipak, 100 cm tombipak kabatbima 0,3-0,4% Ty3asl
Oonbin keneni. Kysri, KbICKbI Ke3eHIe xepacTbl cybl 2,0-2,5 M TepeHaiKkTe, ONapiblH MHHepalfaHybl 5-7 r/1
Kypaiapl. Kypimri cyapy ke3eHiHIe >KepacThl Cybl KYpIlll €TiCiHIH CYBIMEH KOCBUIMAWIbI, KYPIlll €riCiHEeH CYyIbIH
cy3yiyi 6oc sxoHe Toyairine 12-17 mm kypaiiapl. Cy3ynyniH apKacklHaa KYPIll aTbI3bIHAAFEL CY )KaHapa/ibl, TOIBIPAK-
TBIH TaMblp KabaTblHAaH MHMKPOOPTAaHM3M KaJJbIFbl MEH Ty3 aiblHaabl. JIpeHax arbiHbI cekyHnsiHa 0,57 n/ra
kepcereni. Kypinn aFrbIHCBI3 jkoHE KYPIlll aThI3bIHAH CY aFbI3bUIMAN ecipiiei.

Kypim cyapy xyiieciHiH eHiMi a3 jkepie a’pauusi aiiMarbl TOIBIPAFBIHBIH T€OJOTHSUIBIK KYPBUIBIMBI MEH
JUTOJIOTHSUTBIK KYpaMbl ayblp Ca3faybIT IIEH ca3 OanmbIKThl cazfgakraH Typansl. JKepi Tysnasl, 100 cM TombIpak
kabaterana 0,7-0,9% Ty3 ke3zneceni. Kysri, KeICKBI Ke3eHIE KepacThl CyHl 1,2-1,5 M TepeHmikTe, an MUHEepalIaHybl
12-15 t/n xypaiiger. KypimTi cyapy OapbpIChIHAA >KepacThl CYBIHBIH KYPIII aTBI3BIHIAFEI CYMEH apalachll, Kypill
aTBI3BIH/AFBI CYIBIH CY3iiyl Toymirine 0-3 mm, apenaxarst 0,12 1 / car. Gonazapl. By xkepe TonbIpak MeH kKepacThl
CyBl TY3BIHBIH KOHBEKTHBTI AU(dy3usAchbHA OallIaHBICTHI KYPILI aThI3BIHAAFBI Cy KeOIpeK MHUHepajgaHalbl JKoHE
YBITTBUIBIK HICKTI AeHreitine 2,5 r/n xerexi [7,8]. CyaplH MUHepaliaHyblH a3aiTy YIIiH Cyapy KaHAJIbIHAH CYJIbI
arbl3y Ka)KeT, KeHiHHEH Cyapy KaHaJlblHaH Cy TOJThIpaabl. byl jkepreri Kypill JaKbUIBIHBIH JKETi YKOHE TOFBI3
TaHaNTHI aybicianbl ericke apHan «KyOaHckas» Kypilll KapTachIHbIH KYPBUIBIMBIH ©3TepTy KEpeK, OHbIH >KOOaJIbIK
350-400 m opnbiHa 60 M KalIBIKTHIKTA jkacay KaxkeT. «KyOaHckas» Kypill KapTachiHbIH 60 M JpEeH apakallbIKThIFbI
JIpeHaXTBI aFbIHBIH 0,37 J1/c.ra. KaMTaMachl3 eTeli, TOMBIPAKTHIH KaiiTa Ty3aHy JKaFIailbIHBIH aJlIBH anajsl [5,6,7].

Tyiiin ce3mep: reonorus, TONBIPAK >KAMBUIFBICHI, JIMTOJIOTHS, a’palysl aiMarbl, TaKblp, MUHEpAJJaHy, Cy
OTKI3TIIITIK, TY3BUIBIK, KYPIL XYiieci, ¢y, Ty3 OallaHChl, KYpiLl, OHIMIIUIIK.
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FEOJIOr'MYECKOE CTPOEHHUE IOYBOI'PYHTOB
N YPOXKAHHOCTDB PUCA BACCEHUHA P. WIE

AnHoTanus. PucoBbie opocuTenpHBIE CcUCTeMbl KaszaxcTaHa paclolOKeHbl Ha pPEYHBIX Teppacax |
MPUPYCIOBHIX Banax B OacceitHax pek Ceipmapen, Wie, Kaparan. [eomorndeckoe CTpO€HHE W JTHTOJIOTHUYECCKUI
COCTaB TIOYBOTPYHTOB 30HBI a’palllii XapaKTepu3yeTcss OOMBIINM pazHOOOpa3ueM, OTIMYAIOMINXCS 110 THIOA0POIUI0
MOYB, MEXaHIMYECKOMY COCTaBY, BOIHO-(DU3NIECKHM CBOWCTBAM, BOAOIPOBOAUMOCTHU ¥ CTETICHH 3acoiieHus. [104BbI
AJUTIOBUAIBHO-TYTOBBIE M TAKBIPHBIE COCTOST U3 JIETKUX U TSHKEIBIX CYIIMHKOB, cymieceil, mmnsr [1,2,3].

OmrOKH MEIHOPAIIMH PHCOBBIX OPOCHTEIBHBIX CHCTEM, MOCTpoeHHbIe B 60-70-80 romsl mpoILIOro CTOJIETHS,
COCTOSAT B TOM, YTO Ha BCEX MOYBOTPYHTAX, PEUHBIX Teppacax W MPHUPYCIOBBIX BajaX, OTIMYAIOMINECS TI0 TE€OJIOTH-
YECKOMY CTPOCHHUIO M JIUTOJIOTUYECKOMY COCTaBYy 30HBI a’paluu Oblia MOCTpoeHa pucoBas kapra «KyOaHckas»
OJTHOW KOHCTPYKITUH, C OJMHAKOBBIMH MapaMeTpaMH OPOIICHUS M JAPEHAXKa U CXEeMaMH PHCOBBIX CEBOOOOPOTOB 7 U
9 monHeIe, ¢ J0JeH y4acTus pruca cooTBeTcTBeHHO 57,5% u 63% [4].

B mporiecce aKcIDIyaTaliiil PHCOBBIX OPOCHTENBHBIX CHCTEM BBISCHHUIIOCH, YTO HA ITOYBOTPYHTAX, TNI¢ PUCOBAsS
kapra «KybaHckas» crocoOHa COXpaHSTh CBOWCTBO IIOYB, B YCIIOBHSX JCHCTBYIONIMX BO3MYIIECHHA OT IOJHBOB
BeAyIIeH KYJIBTYypBI pUca, YPOXKAaHHOCTh pUca M KYJIBTYPY PHCOBOTO CEBOOOOPOTa MHOTHE IECATIIICTHS OCTaeTCs

— 169 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

BBICOKOH, prca — 6,0 T/ra u 6oee, mouepHsl — 10 18,0 T/ra cyxoit Maccel. OpocuTenbHass HOpMa prca — B IIpeenax
IPOEKTHOI 22-23 Thic.M’/ra. Ha mo4BorpyHTax, riie 3a cueT MoNMBa BeIylieil Ky/IbTyphl PHCA HAPYIIAIOTCS CBOMCTBA
1o4B, WX Oy(hepHOCTh 3eMJIM HU3KONPOAYKTHBHBIC IMOABEP>KCHBI BTOPHYHOMY 3aCOJICHHIO, YPOXaWHOCTh pHCa HE
npeBbIaeT 3,5 T/ra, mouepHsl — 6,0-8,0 T/ra. OpocuTenbHas HOPMa prca 28 THIC.M’/Ta M BBILIE, IPOHCXOIUT
JIeTpaaIis 3eMeNb U BBIXOJ U3 cenbxo3000pota [5]. M3 obmeit muomanu 220 Thic.ra HU3KONPOAYKTHBHEIE 3eMJIM Ha
KbI3pUTOpIMHCKONM PHCOBOM OpOCHUTENbHON cucteMe B Oacceiine p.Colpmappu cocTaBisitoT 40 Teic.ra, Ha
AxnanuHckoi B Oacceiine p.JMne — 8 Teic.ra, nerpaaupoBaHHble 3eMIH Ha KbI3bUIOPMHCKOH PUCOBOI OPOCUTEIBHOM
cUcTeMe, BBIIEANINE M3 CEIbX03000p0oTa N0 MNPUYMHE BTOPUYHOrO 3acoyeHust , 20 Teic.ra u 6 Thic.Ta — Ha
AKaanuHcKoi [6].

leonornyeckoe CTpPOEHUE M JIMTOJIOTHYECKHH COCTaB IIOYBOTPYHTOB 30HBI a’paluy, TAE pHcOBas KapTa
«Kybanckas» obecrieunBaer ypoxalHOCTh puca 50-60 1yra B CEMHUIIONBHOM M JIEBATHIIOIBLHOM CEBOOOOpPOTAX,
IIPE/ACTaBIeH O0YBaMH JIETKMMHU CYIJIMHKaMHM, CYIJIMHKaMH C IPOCIIOHKaMM cyrnecu. 3emin ciiabo3acojeHHbIe, C
conepkanueM coieid B 100 cm cioe mous 0,3-0,4%. B oceHHe-3uMHMIT 1epnoj; TPYHTOBBIE BOABI HAXOAATCS Ha
riryoune 2,0-2,5 M Ipu uX MAHEpanu3anuu 5-7 /1. B eprnon monmBa prca rpyHTOBBIE BOJIBI HE CMBIKAIOTCS C BOJOH
PHUCOBBIX YEKOB, (DHIIBTpaNs BOABI U3 PUCOBBIX YEKOB CBOOOAHAS U cocTaBisieT 12 — 17 mM/cyT. 3a cueT ¢puibTpa-
LIUH [IPOUCXOAUT OOHOBIIEHUE BOABI B PUCOBBIX YEKAaX, BEIHOC COJIEH U MPOAYKTOB XKU3HEASSITEIbHOCTH MUKPOOpra-
HU3MOB M3 KOPHEOOHUTAeMOT0 ¢J10st ouB. JpeHakHsiit cTok cocrasisier 0,57 ji/c.ra. Puc BoIparmuBaeTcst 6€3 mpoTou-
HOCTH ¥ COPOCOB BOJIbI U3 PUCOBBIX YEKOB.

Ha HHM3KONPOIYKTHUBHBIX 3€MJIIX PHUCOBOM OPOCHTENILHOH CHCTEMBI I'€OJIOTMYECKOE CTPOSHUE W JINTOJIOTH-
YeCKHUil coCTaB IMOYBOI'PYHTOB 30HBI adpalii NPEACTABJICH TAXKCIIbIMU CYIJIMHKaMU, CYTJIMHKaMu C HpOCJ’IOﬁKaMH
TIMHBL. 3eMJIM 3acCOJIeHHbIE, ¢ conepkanueM cosieit B 100 cm cioe mous 0,7-0,9%. B ocenHe-3umHuil nepuop rp-
YHTOBBIE BOABI HaxosATcs Ha riyoune 1,2-1,5 M, Mmunepanm3zanus ux 12-15 r/n. B nepuoz nosimsa puca rpyHTOBbIE
BOJIBI CMBIKAIOTCSI C BOJIOH PHUCOBBIX YEKOB, (DMIIBTpalys BOJBI U3 PUCOBBIX YeKOB cocTaBisieT 0-3 MM/cyT, ApeHax-
HBII cTOK — 0,12 1/c.ra. Ha 31X 3emisix 3a cueT KOHBEKTUBHOU au((y3uu coliei U3 MOYBHI U OT TPYHTOBBIX BOJ
YBEIMUYNBACTCS MUHEPAIM3ALMSI BOABI B PHUCOBBIX YEKAaX M JOCTHIAET KPUTHUYECKOTO MOPOTra TOKCHYHOCTH 2,5 T/
[7,8]. dast cHIDKeHHMS MUHEpaU3allid BOIBI B YeKaX HEOOXOTUMO MPOWU3BOAMUTE COPOCHI BOABI C IOCIEAYIOIETO
3aTOIUIEHHUS U3 OPOCUTEIBHOrO KaHania. sl CEMUIIONBHOTO M JAEBATHUIIOIBHOTO PHUCOBBIX CEBOOOOPOTOB HA 3THUX
3eMJISIX He0OXOAUMO U3MEHUTh KOHCTPYKIIHIO PHCOBOU KapThl «KybaHCKas», BRIMOTHUTE paccTosHueM 60 M BMECTO
350-400 m mpoekTHO#. PucoBas kapra «KybaHckas» ¢ MeXIpeHHBIM paccTostHEeM 60 M 00ecmeynT ApeHaXHBII
ctok 0,37 i/c.ra, mpeIOTBpATUT BTOPHUYHOE 3aCOJICHHUE 1MOUB [5,6,7].

KuiroueBble cj10Ba: Teosorusi, MOYBEHHBIA MOKPOB, JUTOJOTHS, 30HA adpalvu, TaKbIpbl, MUHEpaIU3aIus,
BOJIOIIPOBOANMOCTb, 3aCOJICHUE, PUCOBBIE CUCTEMBI, BOJIHO-COJIEBOM OallaHc, pUC, YPOXKaHHOCTb.
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