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Forecast of agrereclamation measures
for chernozems in Central Black Earth Region

Lidiya M. Dokuchaeva, Rita Ye. Yurkova

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract Purpose:to forecast the agroreclamation measures for-teng irrigated
typical and ordinary chernozerogthe Central Black Earth Regioklaterials and methods:
the forecast of reclamation measures for chernozems in Voronezh region was carried out by
the extrapolation method, the determination of the relationship between the indicators of soil
properties wa carried out by the functional dependencies metRedults.It was found that
in 15 years of longerm irrigation of typical chernozem, the hydrolytic acidity will reach
3.95mmol(eq)/100 g and the soils will approach medium acidic, the annual deanethse i
amount of exchangeable calcium in the soil absorbing complex i94).81e aggregatesaw
ter stability will decrease by 3%, the soil will remain highly compacted (1.36 $jm
Thehumus content remains stable. Similar processes are observed @ryichernozems,
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only the soil acidity remains neutral. A close relationship was determined between the indic
tors of the studied soils properti€sonclusions.According to the forecasts obtained, during
long-term irrigation of typical chernozems of ther@al Black Earth Region, chemicalcre
lamation by liming, as well as measures for soil enrichment with organic matter ancetheir d
compaction (deep loosening) should be provided, it is necessary to strictly observenthe far
ing systems for this zone. For ardry chernozems, the same measures are recommended, but
chemical reclamation provides for gypsum plastering.

Keywords:ordinary chernozem, typical chernozem, prediction method;temg irri-
gation, agroreclamation measures, soil properties

l o jH]jtPhHj ctsSH v M dzd 2 HJ dz f totsB dzj RO
My dz MESAaBLY2MIse j dzdesets fesdL o sHzfglse ©
Odz? dzO. 1 B 1 Ists oL ®Bsydets Istsdzr S5 ftod
Isjtctedlsstedd, dz2O0 Ctlstes?2 HEf EkMlsdeeRts o
dz2" n S kd skt M Ot Isff@E OV 7 dzj HSMISOIs 5
IlmMzresmlsj fdes?2 L tsdzgj ftetsdL o sHMIse Hz- f totsH
dzd Isj dz' dzse 5 ko dzOy dzd dzdWw JteOCIsdud MSd
diotcdeOydw wodzw jlsfnw 9 Oydgj 2N dd3z dz-Mmdztso «
dzr = kZtotsy O] 9.

[ Hd&OC 5, COL0sssCtO] L Zdzt IsOIsT dzO z y dz’
Hdzd Is§ dz! desy tsStesh jdzdy yYyoOmists fHwwdoatsuHdls
(§ JadzOl dzj dzd 4 , olststeduydes] L OMsdzj ded j , t
st dzje i MMstezClsktcdo Odedj, HJ Gz
ModH jdB dzisH Ofdatiz]  sds®dzd W L jd&3j dz2 o  J to
ZO dzZOMmssWwh[di7] By dzlg ¥ J GSHAZ = HEBSC d&zOH-
dmf sdz' L soa Odedd L J d3gd dz! Mjdz MESoBBL W2 M
Yylsts f dzsh OHd tesh Ojd3r n L JjJdijdzr Gy daj &z
Isdo dz 3 MMmistsw dzd jOdy s tc t§ B dzyy ¥ ldsd teH O dzdz’
dz@zj 5B~ SH J B3tsMls - o tdsjL Hizs[I€ edats® N atgf W jozd G Ols
dzd?2 ftod twsh jddd, vyt oL i3ty datsj -f tod
ded W Moet2Mmbse Yoyse §oH dodzde” dzd 4 d3 Isd -~ dc

[ dzv ftesedetsL qtetso Oded Vv  f tots od3J Hif) taigff™w- O©OG
Isd?2 Yt dLd3i dzj dzed¥ Mmots2Mmilse § syy Isp®d dzlz
BB ssH 1 CMsteOf sdzv yd d, Colster 2 ftod d3j d
ZzdtstcOlsdoeder » MdMmisjdz. Cltsls d3djlstsH L OC dz
dztso dzj dzdz" = Isj dzH j dzyd 2 ©OL o9 dIsd? BpdE Ols o
fsyes © BERZHENMNjjJ. 18 8 GMdtse ] 1 Iets
Mz Hse Odzd Vv &) dalzglsdz’ MCislsBBter j| f sSL o sdzw b |
BJdMC Oy jded?2 d Eftesh jdd?2 dLEzydls: dzj ¢
g lzls ftiosedesL des?2 1 CMlstcOf sdzv yd g1 OC dzs

13



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

BBy edesMmis j 2, Htwedmzhdr dLEYyO] Gicdiz- § tots
o0dzedd 1 Isdr LOCBdtsd] tedetsMisj 2 Hdzbs- {f s5Mls
G, Ykt Mot2MlkoO® fftsye oL OddhmsMew L Odz
odzj ydls IsteOdzm?W¥ stedzOyd © Htcze dr, H dzw 1
feyj MmMse, O fMttslse jlsfise j dadets, BOCttsd
Ndls BriIsy dMmisdy LsoOdz 3] IsHyis J R 2z {29 1 §f s dz
Ajdzt ¥ HOdzdzets?2 tfOstdsdsdzts LW offdiwtg asjfr@ -ded v
sdode » djtesftodwisd?2 HAW HAdlsj d dts Gt
d B Cdzbo § dzdzlstc Otdalztdas dzdzts?2 tsB dzOMs-d (A
9o 0dzd j &3 BBy stsHO 1 CMstcOf sdzv ydd d ssif tej H
COLOjdvwdsd Mmets2Mmlse fftsye ity Bdz W z dzf
[ Olsj ted Odzr d] teigdsdesir tetso Odzedj] Oc totsd,
B tesftocdwisd? HdW OHds Ils] dey jdeslztstetg ditso A v |
o Odzsfmy o7 hj, fHtosotsHddzsm: M dIdhficd Lt
SHdtsets dL MOdr » ttOMmMftesMmMistcOdzj dzds’'-= (
LJticso DitedY dMMf sdz! L s9 Odedd HOdzdesets d3j Ists
LO tftcjH]jdzj dedz’ 2 s e 5ezv voldefij i3] dz@ (s fr) dat
ftodtotsMlsO (EkB' dzd @ Q. Hz ] e s ff €
Ay [ ttOMmMfsdkzOcOjlsmMw © Hobkn L tstOR: d
Lyd B Isdfdudz J dOsBHWISMW 9o dzj MtORIs ] § &
HOjISI6BB0 dzdz OlsBsMW jtedzr m SiDH HidzE 2, ts8B
GH] SCBdzdyj mMsets tMiAHLDts adzdiyts fif ls®o dfwsjols "4
dLoatsHMIsea O Mjdzt MECsaLW2MmMlse j dedesY - f totst
MSEdd emdtssdwd ftoddj dvel stesh jddj o
steds’ dzj ftojof §@sls 2000
[ dzv EkmlsOdzse dzj dzd v g Ledigsdzy) digfs'o  fiped tf Xffyls
9JHJd BlIseBtste ftsyeojdzdzg' m» BOL ytsdzj lkzO k&
cOMf sdztsy j dzgdetsdz © mtsotsdze MSC A O tsdz |t
O BHT LOdzj O Ils cdzzeyj 15 d3d. mtstesh OW
hoOuwhdj stesMmdlsy d da fjls odaztdsdzr f =opy! J o3tz ts fipt
o tSH. R MistsydidiStc IAsite s " jddddjwtc O dzd L © )¢y Is P s dzd
dzv jIs 03 5 4% tsdH/OH df d H € OO tajedty de@slsdsts s is O
dzdj o dzj 2 dzOlstedw o Isjfdz@ jdb' & Od jsls @7 &
rdzv fesedzsL qieseo O@d W  Biztsy By W g2 € C
ftcd HAzdIlsj dz desd3 Btetsh jdzdd o BteOdzg- ZzyOfm
tesdzj Y MEs?2 B EZOMIs( . 10 1Issd3 kyoOmilst j
10dzj Is. Jtokzdzlstser j oBH' L Odzje0Osls ¢ dzize y

14



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

Hioj dzd tots o O dedgtdidsddd. L Ofyd¥® 658D cHHBSC Ot
COdz yfQlattsd j o sets MsMmMisOo O, 18 o Isj { dz
MtsH jtey Odedj deOlstedw o 1 Ists?2 oBHj SHisSMIs]
9 Ols! dOSCtsfdzj ded¥ dOItedw o ftsyesd, Is.

ltectso jHJjdzr OdzOdzdL ™ f Yo 6fg Hipjsdizdds d ts(f
Coindzts Is dats its1d @ tsH defs 2 tsoBrdigvdads o W stcdd € Odz
d GeactifPsyo j dedetsets f sedztsh O h jegts G tsd3f dzj
Czdst M@ dzsls detsfls! fdztsy jdzdwY Htsye'™ kMmlsOc
s 1 .Cuddem s iz

tdLizdz sOIsT d. RtENMAZ HHspddizd v Steish OJ o
YJtedesL j 3O Isdf dydetsets f sC OL Odzd, oyulsts,
dzsy MmMomlsswdzdd, 5 daj Cslstster di3 § 8C OL Ols
o BltcdyOlsj dzt dzgz¥ Misstesdzlz ( Is OssHAA]jUsE@n W1 )
fsHGCdMmdzj dzad j fjslager. dr sdzOststd e Otcdz” = 2 YC
YJ edztsL J d3" sB dzOH O Is, Msec zOMdets -dzO dzd |
Misd) , daj 2lstcOdz! dets?2 tjOCydj2. vjAjL 1
oddzO 3,30 dikssdz (1 €9)/ 100 ¢, yYlos = Ot
Isj dz¢ G OC T dzGewEsd fijdzifstetsoljte j dedz" 2 d3j IstsH
fts { ks fsCOLOLjds, ECOLM90jl§-dzO H
ddseo Isdf dydz - 1BlgHGJsL 6lOD dazjsls mw 3d, 95
fsye" Yt Misjfjdd SCdmdsisdtshisd §teds dd
oL SO Rt BH ftoctso jHjdedd dL o jMmis¢C
yd tedetsL § 30~ Isdfduyder =. 1 6L" dL o jvRIsd H
dzd¥ ftsys s 1 lstsdiiz § s5C OL O lsdpddistc @iEC odgls d
tOBtls. [ §YHSdMdzjddd {Isdn §syg-fted

Lhfwuv 2812121 tsyer . [HtejHjdzjdd] cdHttsddlsdyjf
SO J] O o BoHdYE @YY & tegefyf o] -07-0L.9 Slsk 1 9 9 8
RuCU j n i C G jftdsl€:ts dzglztiztf O dzj Is

2y fuu 288231 sys’ . [ jlHT BftejHjdzj dagds- BEHJ dz
HddBsMisd, pH d §dsksdses il OBLOA . o §H dats 25D dBI"O
Wsteds, 2011. 4 f.

ifuu  28B%.87 1 sYys " . [HtcjHjdzj ded § sB d3d dzdzts G 5
(fsHody desEs) d3OC dzd W[ Ccdgjl€ tisHe@sdzfz’ A R \tehj RAZ-@H] . | o
[ siskzyq cufin \REGY jftusls: s Bzgzliztd O €z] Is

Y {dwu 28B8®50f jlstsH Bt Hj dzj dpdSWozj t£ Blsdsjtsodeds Rts  tapar
| o j198707-0L1 SMls bk § cufit RGHGY jf SI€ 1 Bzgzbizts @ ézj Is .

L fuou 2B1R.13[ jlssH' BftejHjdjddw ]| Sizg O 5 dalizs B
tej Mizltcamj] H . -07DRPBMIs 2§ cufjLn RUIGY jitasl€ : ts Bzglzldztf P dz] Is

°l OHY dzd 20 s B YRE f BQ ssSHT dBMpEy ¥ dL dui MEda
fsye. [.: o¢ctsfwsdzldLHOlIs, 1986. 416 Mm.

15



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

Isj dzt Miso kz¥ Ists qteH OelztizhH gets?2 o7 Iswygkled ,c SE KIS
Hisdzy dzO MtsmlsOea dls: 6, 45 JH. [pHgl .O HEB
v OB dzdiyOee desL ftotso jHjdedw BB dzd stcOls d o «
f o s2Msoa O3 yJ edetsL J &30 Isd d ydetse
AY[ B3 ssHBBAR dzd dzj 2 dets?2 1 CMilstc O 5 dzw

[ 5 l tod o8] tss dats L .
4 9 BlRds lIISiSthSh-ltg:r]dz(IZBr( [ § zdIsdee dz

i 10 oy | 5 | 18 &) to s g
Yy jtdsL j &5 ISdq d ydz 2
1 d H te theigdfisC O
CdMmotslsdsl 2 330 | 013 | 265|395 Md®Bd Ul ML
J LOydy (@
BRsdz (L C9) dzq j )
6] oGHMGS? | 72 | 675 | 1005 | 695] 645
{ B d3j dadzr 2 .
% o5 x 118 % 81 i0,9 | 855] 76,5
{Bdd dede’ 2 d g4 | g 081 |13,95 220|[ B Sc®@f j 1
sls x 11s Cods ydj ds
[ B dBj dzdz 2 uad
0,1 1 0,09 | 0,55 | 1,45
sls x 11s
4 [,C Ol , | 0,47 | 0,15 | 0,03 | 0,31 0,02
{Bsd®@fj (|
| s teyzshls: | 60 | 37,9 | 1221 |489|268(COd yd,j df -

¢ 52
1,15 | 1,29 | 0,014 | 1,22 | 1,36 |t r 7 dzj dzq j

fsys '3, Is/ d
4 SB Oz¢¥ HJ digd-
L zaglzfm, % 719 | 727 | 001 | 7.23) 7341 "7 T h 7

Yy jtodesL j 5 tsB' € datso j dadz’ 2

} iz s dzts M Igdzd

1 d H tc HuigdfisC © [ i esYsteR d
Cdmozsisdzsmld 1,9 | 2.1 002 | 20| 22 [stejlErj
Bksd (1 Co) sfls0j Isfmw

{56 0L Ol

tt] o Hds2 | 7,10 | 7,15 005 | 7.35| 7,85 |40 c 0 cgts 4

3&) B 1‘131‘3 dzgzr f L 80 i1 85 | 75 |

[ B dBj dzdlzr 2 d } o5 W YsafQy g f

e % 10 9 18 0,9 13,5| 22,5 |BjtE e d W Is g W
: o sB@q dzd ¢

[B &) ez 2 O c o d

4 [2C O tc Bststs 0.86 | 043 | 10,043 | 0.64 | 0.22

| SH Sfas®)ls' | 60 | 347 | i253 |474| 22 |[esg®f] (|

1 dzfs Is dzts ) Igczd COodz ydj o
fsysd s/ ds 1,20 | 1,32 0,012 | 1,26 | 1,38 |¢ o5 d w©rn

mMtsB dz¢ H J ded
| a3z m, % 6,10 6,23 0,013 6,17 | 6,19 &' L ] cRj

16



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

lls yjtedsL jdi3se bdfdyds = ddijdls Mo
Hts tttsh jddw MHjtey Odedjy SCO0dzr ydvw (& 0O)
o dd ®©Bd3j dedasc s dz@dsted WIsGN A Xo.d H isazffylO -
Hts2 dz0OBdzs HOjIsfw or h j d&zOyde Odzdj w0O. ¢
Hdls d o dLbkyoj &' -~ dOd3d §tsys On. [ Y4
0,81 % BlIs x 11s, iz yjttjr 10 d
MsOaddzs 81 % tsls x jldts, 9 OH Qugds ja flbyc«
76 %, Yylsts EZ2SOL"90OjIs dzO dzj sBr~tsSHJdsMIs
f s g ftsye COdz yd,j «s.

Il hjdzOydoe Odzdj + dzj o3j dzlstseo  § tedH -  ts5dzd
Iso j ey HOJ Isw  kd3j dz' N j ded § a3 s HIAGMAD dzd W
( MO dzd ykz 1) .

[¢Bih jsdedsj MYysMmMseMmisolzjls ©WOMY L dzj dad
GOl yjtodetsL j 3O~ Isdfdudzr = L O 16&- dzjls
ftesydzjeaO®OwEds kd3j dz' " dzsm: dzO 37 %, O
stetsh j dzgdw HOdzdz' § f tsyor fsfOHEkIs o C€O0O
Htso dzj Is o ts tdipddnjlsdis wddzddi &3 o sHEsf tesydz' » OG |
otsHBf csydesmis! Octcj cOIstse o tsL BB Ydzs Ists
Jotsets twjyddBO. 1 6lsjtw COdz ydqwwdaff w dzOte
ftcdotsHwls ¢ fjtojlzf dzslsdzjjdedy o tztgls dzts i) 1©-
YJdddvw ftsys Mp tistcwHIPZAL 29 %, O yjtejr 1
ff escdesL & MtsfilsOe.dlsj .1, BSYds® diz ff diss-Is dzd Is |
mMw dO kttsodzg Mddz' dets k4§ dzsSIsdzj dzdztO2 ¢ ON
BddzdL Oydjy?2 d HOXJ dajL dzOydlsjgzdg'ods k2o

RMMdzj HsaPPdimjdzddfL Mo s2Mlse yj tedsL j BO
¢ OL Odzd , Yylsts Cdmdzslsdesmils | Mo ts2 Mmise j dz
stetsh j 0o OxzOM! o YtojHj dZzOn dzgj 2 IstcOdz! dazt
sdf d ydztsa ts, GHj] dzOBd&s HOMsM!  tsHC dMmdzj
o z¥ Is H Odzdz Hjtc SCAACs dz j ) 52 C dMmdztsls detsmls c
fsyoe j dzgdzgts?2 Mmtcj H' ( te OotsHds?2 o PBw Y Cd)
yqvw CdmdzslsdasMmisd ftotsd ma tsH d €@ dB' dgQ@[Gj tHHSO
ZOlstcd j o sz MsMmMisOolz ftsdzdo dats?2 o ®BHT .
Miso s Odzd o M jdeg@iddpls@dad ¢ IsOC COCj] o0 5
sOyddedz 2 fjtedtsH ftojoOdzdtclkzjls dzOlsted 2
COdz ydv dL2%10tcsB tsqlzOsfso. uwtseddzOMmMdes f tots
HOdzdz" = YJj todebL j d3se IsOC 2 oBHEB2 MBH|

17



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

15dzj Is MtsS e Ols d Isfipwy © oded] didre %) g stetsh O4 d3f
O (B tsdzOlatE® 75 %.

vdzj dg' M jdedj SCStdzdyjfmlsoa O COdz yow o
JIsmw dz0 Mtk lskztcdetsdz MMmlsswdddEP- © d
stse. 15 HOdMd &i3 dMmdzj His9 Odzed 2, (stsmdzd
Hstf tlzs |y OcGtc] G OIstso [ &J de hsdsddasshiy d Isgz@z! dz0 -
Yyonrn, O MedzOMmdes fftescdesL 2 yjtejte- 15 ¢
YOdzdj BEHjIs MsMisOQoadzwis! eoMmjcets 22 %
yk 1). Gkt ESCOLT90jls dO ki, ybkt yj
fsCQuU®l ftedsBtejlsOs s dzgj HsMsOls s Ydss Iz H
dzedj. Vtod fljtej MbtokzSlkzter yofmsdyr
Elsfqw. sOC odHdes dL HOdzdzr = OB dzZdyr 1
Br dzO bk dztslsdi) dzOy (B j 2 kO dkdzj s tetsh j dad v
Eyj Mdrdazts dzj dzGF) ( 1¢ 3P i @iscdetsL g - Yj tej
dzdwv yJ tedetsL j d3' sB" Cdzgtse jdzedzr | BRHEI I
f dztlliztizg f syo9.( 1, 38 Is/ o

1 d Md@3slstew dzO o tsL dzgd C datso J dzdJ dap§ Bls st
dzsL § dBBtse tsB' Cdetso jdzde" = Ay [ &Y dsad@sh
ofsye 4 BMsOjIsmMY MsOBddz dz" i3 d HIPXJ d
IsOdzd &, wHsGsdz=lEP'B dff dzO yYJ tedetsL § &30~ s d

ltesgdatsL T dL o3d dagd dzdV Mo ts2 Mise Hwgde dats L
Isj dz' desds tstetsh j dad d, fteso j HJ dadz" vy d dfizj Istst
f sSHIso j eaHLOO dsdByMmo W L Wdidd @iy HE (ilsOOL Ols
dets o dzj dadz" &5 3j StsHtsAdB W kzdzC yd tsdzOiR). dz' 7= L

gddzz dzOvY oL OddsMmeow L+ ftetsmdzj o Ojls
CdMmdzsilsdatsmils 8 o tsH s RBs0y,dBs)s,! ¥ ROy Holg
Csddlsdud M2 ¢ B dedets igls + & CREA[OWIHR &3 (
MdedMkdesS 1). vOCYJ] bkisOdtse dzj dz®@ Mdoc
orlswyCd Bl CdMmslsdshisd ftsys ( Md. tod
dzZ 7 OctjcOktes fftwwdotsHdls ¢ ki dztslisdzj dad
¢t ftesyj MMO S OLOd O ttdmbkzdSj 3.

[ dzv Y tsHIse JteyHjdzdWw odzdwWdedWw Mdedy J ¢
f toftotsh jdedd o yYJtedasL j d3OR tsB' € datso j dadze
Mots2Mlsoa O EMlsOdaso dzj dz@ MmoewL d dBitsHk da
Hed3 WizdeC ydsdzOdz dzr Aalzs Qo 4 md dssmisj 2 (e d

) sdzz y§ dzdz" § IsJ MmdaBBiix e Biddalsndg v L @dz' yc

18



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

ot tesydetsmils: 8 OcGtcj cOIstso, dBIYHE B A &
Mzsy jdedwV ftsys"™ o yJj e@@=0j GR=§85) C dzts o
fsHIsSo Jtey HOE s IstsydesMmis! JesecdetsL @ - tes9
csftedwisd?.

i 95 y=1,0053x2— 14,382x+ 115,46
=70 y=4,4414x> - 43,115x+ 129,99 00 - R2=0,91
of 2 =
60 - R*=0.88 .
S50 _ =8
2 50 2=
e 2 = 80 -
=40 - ==
= = = 75
g 30 . z % *
%20 - T 2570 -
o e}
510 - © 65
=
@ 0 ' ' ! 60 . . .
1,5 2,5 3,5 4,5 1,5 2.5 3,5 45
T'napomurnyeckad Tunponutideckas
KICIOTHOCTB, MMOTIB (9kB)/100 T KHCIOTHOCTH, MMOJIB (9KB)/100 T
0] B

t I Mz daslCL Ad ksl dadffHtetsdzdlsd yj MSs2 € (
dosHBf tesydaetsmis: @ ,0alg JF@ls waf H(tets dzd Is d Y
CdmMdzslsdesmils! 8 d B Aj dede" @3 S Odzr ydj d@3 o
Csdi3f dzjgk M ftesedest dr HJBOBISEd dzO
Isd § d yblzi dzls tc Ovlz] watzs L j d3dzts? B dzOMmlis d

7,5
7,3 -
2
7,1 -
T 6,9 -
o,
6,7 - y=-0,0477x*—-0,0562x + 7,4351
R>=0,65
&> L T
6,3 T T T T T ! !
1 1.5 2 2,5 3 3,5 4 4,5

l'ugponutude ckas KHCIOTHOCT, MMOIIB (9KB)/100 T

t Mz daslSL @dasdy! i yHE cdHtesdzdIlsdqd & 52
tc1 otHE2 o"lswyCd d ftesecdetsLt JJ HJ
Isd f d yklzj dzls tc Oz] waztsL | Bdets?2 5B dZOMisd

19



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

—
Ln
J
!

14 - e
1,3 Py S, o
1,2 - *

1,1 A
’ y=06E-05x?—0,0115x + 1,6379

R2=10.76
09 -

08 -
0.7 -
0,6 -
0.5

=5 5 15 25 35 45 55 65 75

[[JIOTHOCTE CIIOKEHH S [TIOUBEL, T/M?
[

BomonpouHoceTs arperatos, %

t iz &L B dissmoew L ! d&BjYHE o HTEH tctsydats
f zslsdesmils & Mmdztsy J dedwv t sye' d ftesa
20 Y J te Bzts Is §f frhyjdaizistc Ovlz] datlzts L j d3dzts 2 5B dzO

1.6 -
80 0’0313;‘_3609629“ 32,894 = y=23,938x0566
Y / Er 135 4 R2:0J95
= 70 A . 2
o 2
S 60 - .
£ 60 =14 R,
3 50 - =
§ 2 1.3 2 ¢
g
2 40 =
¢ 3]
S 2
= 30 1 5 12 -
(=} =] ~
£ 20 = S o
S c 1,1
210 - =
s
0 T T T 1 1 :
60 70 80 90 100 60 80 100
OOMeHHBII KalIbLii, % OT CYyMMBI OOMeHHEIiT KanbITHIi, % OT CYMMEBI
MIIK [IIK
o B

t Mz daslCL A dBsmoaw L ! ijyYHE B d3j dade” o3
o sHES totsydetsmis! € , Odig pH@ls tiseB dfj dzdzr dz € O«
f dzslsdetsmiss ¥ Mmoztse) § oad W jtcsiasa 'y odfj tsB ' € Oz
AJ dastc@ez] todztsL j d3dzts $E&OMEsd jj HJdO
Il " o sHE G dZOMdets sz yj dede” &3 ff tots G datsL |
stotsh jdedd vyjtedesL jdizgse Isdfdyder = Ay [ H
ndBdyd MOV d3f dzd steOYdwWw dBJIssHBsd3 dL oM
fts tsBtscOh jdede f oyotc QatdmtfOdE(lSdrj?2dzdd- d ¢ dz
dzjdzdj), MdzjHEkzjls Mbtesets MtsB dz® HOI! Mg

20



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

[ dzv fmdzdy j dzdv d EMmlstceOdzj dedw o' h j dzO-
4 [2COBtsdZOIstse L yYJtedetsL j s tsB' §C dztso
sBtsc Oh Ols fJtedsHdyd MWBd sfo€yg "™ BEZGJRISY
filo s Ols' ARGUcOCatswtsf tesydzs" = OGtj GO
[z L OCtejfdzjdedw 1 Isdmn Moats2Mmlse f syo
ftcd ®totsh jddd dzj sBrtsHd4icc tfmc®o thy Bisy tc
f sz20C s dzj ded¥ tsStcOdzd ¢ d d o gzlz nisBsizE H B s
o' MsClzy ¢ Mgy Hsjzdedzw .L |

s dMse¢ dMmissyded € s9

l.stsoaeHO . ¢ . } totsB dzj d3f dmf sdz' L s Odzdfv- d d3J «
dz" § ftesmisster . 7124980. -~ 8. w. 18

2. dzdw dzedjy Btetsh jdzedw dzO Mo ts2IMilseo © wi tcdsfLmiCd3ts o
dzso [ df Hded Btc@YdWw d otHdts] ~BLWIMISeats: BL StG.

sedut . [ ., 1990. s&. 50.
3ltedratHY €8 ] . [ . Jesh Oj " § MmMisjfdzr §j ¢tsyser
ftesHizSIsdo detsmlsy . [ . : Rdzlsj dzdzj SIs, 1996. 180 M.

4zktcOQo dddd.dz ¢l S tsdzse 1. Js.2,misb Po Jdz'f das.H S H ¢
fted ddesesdzj sdzj &3 tstetsh j dzdld /&Rl 11@BsHEStesHj. 2008

5] scrnOdad3s MHetetsejdzj Isdyj MEOY S OtOCIsjtedMmisds O
SOLORMOdRO d wjojtodtsets [ cA[f IsdROE W©:o IsAsBI.JBO . 2474 .M.
¢ ddz, 2230 0fp..

6.l ECBZBO . 1., zZktOoddzddz ¢. 1. vwPdhWtstcd
dzdd o bkfmdzceodwrn 60O 1 OfOHdzts?2 wdiBSfted // 1 dzSH 516
7.2JHteddz 1. 1., r sCeyojooO [ . [ ., SEEEBo O t

yd Mr fted toj ¢lzdzv todgealz -~ ts st Y jsed K usdp(®@L dogf @ dzOdz s
MECtets | RR ftotsBdzj B3 d3j dzd tstc O I8 2[ (C3dRj) L2 tRldzddr 2 to,
http:www.rosniipms m. r u/ articl e?n=926 (HOIO tBON j dad v :

8.1 ¢ dzOH ts MesmMisswdedd d dMf sd L so GdzdfP YL j d34 ¢
ddv tA o 2018 . [.: t(cihddlitsttBOcteslsjn, 2020.

Qi BoadSEtsa 0O ¢. 1. JlwoedtsLdteso Odzdj olstted ydatsc
{yd dz¢ O ljtsdGISHdz Msd Ikjtttedlsstedd §tsH Gtsh jddi
LYy 02, 1975. 184 M.

10.{1sd21390d2139 P sdztwe VW jdgjsdzd stcOydd [/ / l tocd totsH t
4. 2. 1

11.RoOdztse s. s. RMicd LtseaOddj WEkdSydsdod dz
fted ftesjSlsdesoOdedd BOL HOdd 7 [/ iJisdksHE2 Eyj

RdzW stcd3Oydw tsB OolststeOn
[ . . [ SiCalzz® jdo20 dzOkz ydzr 2 MslstclzH dzd € , ddf @ dzialaPie © Is |
t . [ . SeieOd?2 dOkzydse 2 mMtlstelkzH dzd €, COdHdHOIs fr
Information about the authors

L. M. Dokuchayevai Leading Researcher, Candidate of isgiural Sciences;
R. Ye. Yurkovai Leading Researcher, Candidate of Agricultural Sciences.

bolstster LOVodzwe s tsB tSlsMmikzlsMlseadd SCdW dzdCIsO ( dzlsj
The authors declare no conflicts of interests.

21



uBttedzd $ dOkzydz o IsttkHBo
Cosvudf P30 VoIt olSriRC td1IRURC
ftyrRytouvrIV 1L sdf¥Jrsude

U [ $31.674.6:635.655

ltedd3d dgj ded § Md Mmlisj o3
COf j dz' desets Gtosh jdzdV 2O f sfj o

J?2 otolstztpO Y, vy Jtstcced? vtedW tsdztse d-
2 ¢ g fzDiziyEEsOls j dzr MS d2 ddmisdlskzls § otss dzj o35
IMCOY AjHjBOYdW

O dzdzsls O i OdzOdzd L dzOkydz' 7 dMmidzj Hise Odzd2 o
fisjds COf jdz desets fStetsh jdzdw L ae®y ff e of ®F k& H j Mo @
ds jdz j|] Mlsstetsdzer COf jdz2 desets ttetsh jdedw. 1tedojHJ
dw iy ddo ttsh jddwy, dddsy teOdz’ dz = EkZHtsB W] dzd 2,
fz@8tsfmls, ©OLodlsdy OMjdd2 d S ftcdzCotsd didsls jsdg
HOdzdzr 7 ©& fsddodesds tojyddsj © LOoadmdEsmMs®d- sls bt
dzedw fsysr . ¢d2OdzdL twOMMmdiislstej dade® » HOdzdzs' ¥ - 5C OL
ilsmw HIWWjtejdydiese Odedz’ 2 toj X d o3 J s te tiahvtg aftatf jv dzjf dgd J ©
COf jdascts tSEshjddy &O §shjo0n mtsd §td ®EsB & H
S dzd BOd Ui MSdds bhmdsedvd kjrdsdsed? HBLHJ d
1 02 detsfyls d  odzO fsq HwOCPosos@f 52, Ptoso j dz'- Ztotsy
Hjdz o0Odedj Mtsd Mffh)d j BOHRY J dedf j dz! detsc s fsdzdo O fMH
L Cdatfpdfy o esHdZ 8 Hdzw Mjdz RLfesdLotHdls dzj 2 .

szt Yjor jmthizse ©®OY j dz! detsj stsh pdapp dddOg ¥y deds B3OE
o 0dzdvw, Lktetsy O detsfyls! , d3ddzj teOdz' dzr §|] BEZHtsBtj dzd W,

*kkk kkkkkk

The use of drip irrigation systems on soybean crops
Sergey A. SelitskyGeorgiy T. Balakay

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purposeis the analysis of scientific researchthe field of drip irrig-
tion application on soybean crops. The advantages and benefits of drip irrigation are outlined.
The results of studies of the influence of the irrigation regime, mineral fertilizers, sowing
methods, varietal agricultural technicgen the growth, development of plants and root sys-
tem, and the soybean yield are presented. The data review on irrigation regime depending on
the moisture level and the wetted depth is presented. The considered data analysis shows that
according to the pases of soybean development the differentiated irrigation regime is the most
effective.Conclusion. The use of drip irrigation on soybean crops, subject to cultivatién tec
nologies adapted to local aggbmatic conditions, ensures the soybean yield atlékiel of
4.0/ 5.0 t/ha.This level of productivity allows the cultivation of soybeans under drip irrigation
systems to be profitable and economically beneficial for agricultural producers.

Keywords:soybeans, drip irrigation, irrigation regime, wettegttie yield, mineral
fertilizers, planting method, profitability.
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Fish-breeding and reclamation complexes as a means
of ecological mprovement and increasing the complexity and
efficiency of using phytecontaminated reservoirs

Viktor N. Shkura, Alexey V. Shevchenko

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. Purpose justification of the feasibility of creating and layout solutions for
nearwater body fiskbreeding and reclamation complexes for biological (ichthyological) re
lamation, increasing the complexity and efficiency of using eutrophied (jpaojfited) es-
ervors. Materials and methods.The empi ri cal basis of the proc
of phytocontaminated water bodies and the known information about their ecolagical i
provement through stocking with herbivorous fish spedResults. According to thesurvey
of the Veselovsky reservoir on the Zapadny Manych river, an assessment of its ecological
state and recommendations for its improvement were given, the need for ichthyolagical re
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lamation in it was determined. Taking into account the insufficierdieficy of the measures
carried out to reclaim the reservoir, it was proposed to create the near water body fish bree
ing and reclamation complex for cultivating fish planting material adapted to the reservoir
conditionsi phytophags, the introduction ash into the water body and their acclimatization
in it, which will ensure its purification from excess abavater and intraaquatic vegetation.
Conclusions.The scientific justification of the feasibility of creating and using-bskéeding
and reclamatin complexes near water bodied for ecological improvement of phyto
contaminated water bodies by means of ichthyological reclamation and improving tire cond
tions and efficiency of the complex use of their natural resource potential.

Keywords:phytocontaminted water bodies, ecological improvement, biologicat re
lamation, fish stocking of reservoirs, fish introduction
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Study of the hydrogeologicalreclamation situation
on the irrigated lands of the Lower Kuban and
a set of measures to increase their fertility

Nadezhda N Malyshevd, Vladimir V . KarachentseV,

Artem A. Baranov?, Oleg N Kadantsev

IKubanState Agrarian University named aftef . Trubilin, Krasnodar, Russian Federation
Admi ni strative Department fAKubanmeliovodkho:z

Abstract. Purpose: conducting the soil reclamation survey of irrigated lands in the
Lower Kuban and determining measures aimed at asang their fertility. Materials and
methods the monitoring of the scileclamation state of irrigated lands on the Cher-
noerkowskaya rice irrigation system was carried out, an assessment of the hydrogeological
reclamation situation was given. The materiaf the Fedeal State Budgetarfstablishment
fiKuban Land Reclamation Departm@ntegulatory and technical documentation for control
over the re@mation state of irrigated lands were uskésults It is shown that the ground-
water depth in the studiedassif is on average 1.62 m, salinity is 4.6 g/l. It was revealed that
strongly and very strongly saline soils occupy 837 hectares, moderately saline ones occupy
8742 hectares, slightly saline soils occupy 10093 hectaresatioe soils occupy 11528 hec-
tares, norsaline soils occupy 32120 hectares, slightly saline soils occupy 1082 hectares.
Foralkali soils cultivation chemical reclamation in combination with organic fertilization is
recommended. The crop rotation with soybeans and rapeseed saturptaposedConclu-
sions.The cegree and type of salinization of reclaimed lands have been determined, relation-
ships between the soil salt regime and the level regime and the chemical composition of
groundwater have been established, and recommendationaf@agimg saline soils fertility
in reclaimed lands have been given.

Keywords:reclaimed lands, rice field soils, rice irrigation system, salinization, akali
ity, groundwater, mineralization, crop rotation, chemical reclamation, phytoreclamation
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Results of the first stage of fullscale experiments
of water metering facility under development

Lyubov V. Yuchenko, Anastasia V. Redina, Oksana N. Chernova

Russian Scidific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract The purposeof the first stage of fulscale experiments is to obtain aical
bration dependence for determining the water flow in the stated measuremenbfraimge
tested water meteMaterials and methods. n t he I nstitutebds Pepartr
tems operation, a water metering device with the ability to determine the flow rate and water
volume by the water level in the channel with continuous datesinission over a distance
(tothe control point) is being developed. Fstlale tests were carried out according to the
previously developed test program, as well as in accordance with the regulatory documents
GOST 19.301, GOST R 52931, MI 1759. Aseault of the calibration on the MK channel,
a calibration dependence of flow rate on water level was obta@edf(h)), which will be
used for further calibration of the developed water metering de®meclusions Obtaining a
calibration dependence fdetermining the water flow rate on the MKchannel in the stated
measurement range of the tested water metering device made it possible to compile a water
flow data table, which will be used to calibrate the developed water metering device at the
secondstage of experiments.

Keywords irrigation system, open canal, water metering, water metering station, ser
er, control point
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Calculation of quantitative indicators of sediment runoff and
their impact on water bodies the Kundryuchya river basin)

Taisiya S. Ponomarenko, Anna V. Breeva

Russian Scientific Resirch Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract The purposeis to determine the quantitative characteristics of the sediment
runoff and to forecast the period of reservoir silting in the studied part of the catobintlee
Kundryuchya river Materials and methods the reference and literary material is used, the
guantitative indicators of suspended sediment is provided and the period of reservoir silting
using bathygraphic characteristics of 52 reservoirs in ttehgeent area of the Kundryuchya
river is calculatedResults anddiscussionsThe highest rate of sediment runoff was recorded
in the Galuta basin, the lowest is recorded in the Sokolovskaya basin. The highest indicator of
the annual sediment module of ttetchment area of 25.6 t/Kiwas also recorded in theaG
luta basin, and the lowest is 16.7 tAkim the Salty basin. As for the estimated dead volume
silting time, this value will be less than 10 years for six ponds. For another six it will be less
than D yearsConclusions As a result, it was found that the total volume of sedimeni-acc
mulated in water bodies per year is 2948.4 tons, and water bodies sedimentation is possible in
the next 10 years.

Keywords the Kundryuchya river, cascade of reservadid runoff, silting, turbidity
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Water management of Chograi reservoirs taking
into account natural and climatic factors trends

Ivan P. Abramenko, Sergey V Kovalev

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purposeis to study the aspects of the influence olratand climatic
factors on water management activities of a water bigidyerials and methods.In the pro-
cess of research, the method of comparative analysis and data obtained from thatigmform
and anal yt i c aAgrockmati tTerntory (Potek $ Javerd used Results. Data
anal ysi s fAgomct henalt A$ [ showed thabtheyupwdrd terepente i a | 0
trend is uneven in the context of seasons. Monthly temperature indicators in néneased
by +1.63 A4 o0nl yi20f60whichtishreflectpdein dvaparatidhi@@miption
increase. The results of lotgrm observations reflect the upward dynamics of the amount of
precipitation in Stavropol TerritoryConclusions. Calculations of water balances for the
Chograi reservoir opetian require actual adjustments. Amplitude fluctuations in the volume
of precipitation should be taken into account when planning a water use scheme.

Keywords water resources, water management, climate, water balance, Chograi rese
Voir
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Productivity of table beet dgoending on nutrient content during
subsurface jet irrigation of seeds along with sowing

Aleksandr N. Babhichev

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purposeof the research is tetermine the effect of nutrient content on
the table beet productivity in case of subsurface jet irrigation of seeds along with sowing.
Thestudies were carried out in the Central irrigated zone of Rostov region on meadew che
nozem soils in 201&018. Duing the research, the generally accepted methods, todts, tec
nology and irrigation rates developed by researchers oFéderal State Budget Scientific
EstablishmeniiRussian Scientific Research Institute of Land ImproverRento b | (ESBSEO
A RS R |)lfor tRisdirrigation method were used. As a result of the research it was that the
optimal nutrients concgration, when the highest yield67.3 t/ha was obtained, is %.

Keywords: subsurface jet irrigation of seeds during sowing, table beet,enttri
content, yield, germinatioability
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Hydraulic efficiency of the Great Stavropol Canal

Yury M. Kosichenko, Oleg A. Baev
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Fedation

Abstract Purpose to study the hydraulic efficiency of the Great Stavropol Canal on
the example of its fourth stage (GRE Materials and methods the hydraulic efficiency of
GSG4 was determined by the Shezy coefficient and water fRegults: the calculation was
performed for each coating option: a) with a closed geomembrane; b) with an opemgeome
brane; c) coated with bentomat and rockfill. Calculation analysis showed that options 1 and
2 give results close to the canal design flow rate (53/8)mmHowever, for option 3, the water
flow was 32.0 s, which is much less than the design value (b§0%#0This is due to the
presence of a rock fill coatingn € 0.030). It follows that the latter option cannot be reco
mended for use. In addition, tlealculation of geomembrane coating water permeability was
performed. Based on the filtration calculation, it was found that the smallest value of filtration

flow rate is the flow rate for the number of damaggs=5 pcs. (g, = 0,217 m®day), and
with a large number of damageg =50 pcs. the flow rate will be 158.8 %day. Conclu-

sions:analysis of the calculation results showed that for options 1 and 2 they closely coincide
with the design value of the flowteaof the GS& canal of 53 riis, and for option 3 the flow
rate is greatly reduced and reaches a value of 329 Whis is due to the large roughness of
the canal perimeter during rock placement.

Keywords:roughness, canal lining, geocomposite materigeomembrane coating,
main canal, hydraulic efficiency
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Abstract Purpose:to study the impact of mineral fertilizers doses on spring planting
potatoes yield under irrigatioconditions in the south of Russidaterials and methods:
theresearch was carried out at the experimental site of the Biryuchekutskaya vegetable sele
tion experimental station in Bagaevsky district Rostov region on ordinary mekdickche-
nozem. The rthods of B. A. Dospekhov, V. F. Moiseychenko and M. K. Kayumov were
used during the research. The mineral fertilizers doses were calculated using the program
no.2 0 1 8 6 6 Garkcdadion of MineralFer t i | i zferrthe pldhoed gieddResults
theandysis of the data obtained found out that with an increase in the mineral fertilizers do
es, the potato tubers yield increased to the value of the planned yield of 40 t/ha. The actual
yield exceeded the calculated one for optioits dy 1.3 2.1 t/ha, respaively. The fertilizers
application when calculating the planned yield of 45 t/ha and more did not allow obtaining the
planned yield of the crop. The actual yield in options 6 and 7 was 44.2 and 47.1 t/ha, instead
of 45 and 50 t/ha, respectivel@onclusions: according to the research results, the ddpe
ence of the potato tubers yield on the total dose of fertilizers, total water consumption and wa-
ter consumption coefficient, increase in the yield of tubers per 1 kg of active agental mine
fertilizers wasdetermined.

Keywords:potatoes of spring planting, doses of mineral fertilizers, irrigation, yield i
crease
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Phytoreclamationi a way of increasing soil fertility
Alexey A. Babenko,Lidiya M. Dokuchaeva

Russian Scientific Research Institute of Land Improvement Problems, Nokassic
Russian Federation

Abstract The purpose of the study was to analyze the results of scientific exper
ments carried out by foreign and Russian scientists in the field of phytoreclamatiom-The i
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portance of the vegetative reclamation in controlbog degradation is given. The influence
of vegetative reclamation on the increase in humus content and its reserves in soil, a change in
the content of mobile humic acids in soil and enzymatic activity have been proved. &hytore
lamation affects the soiexture, improves its physical properties (density, porosity, structural
composition). The use of phytomeliorants contributed to the salinity degree decrease in var
ous soil horizons, the productivity increase of various agricultural crops on degraded soils
The use of such crops as sweet licorice, various types of alfalfa, aWwrdess meadow clo-
ver, buckwheat, Sudanese grass, sorghum, soybeans and safflower as phytomeliorants helps
to improve soil properties and increase the productivity of cultivated crops.

Keywords phytoreclamation, salinization, humification, fertility, reclaimed soils
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The Chernozemelskaya watering and irrigation system: jugfication of
the need to replace the open irrigation canal network with a pipeline

Lidiya A. Voyevodina
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract Purpose to substantiate the necessityd expediency of replacing the open
irrigation canal network of the Chernozemelskaya watering and irrigation system wit a pip
line. Discussion The open information sources dataaterials providedy the FSHE fiKal-
myk Land Reclamation Departmémnwere ugd. The analysis of water use shows that signif
cant water volumes are lost due to the low efficiency of the systef)3acludingleakages
from the canals, and unproductive discharges into water bodies that are located at the end se
tions of the Cherrmemelskaya watering and irrigation system ¢49 Conclusions In con-
nection with great unproductive water volumes on the Chernozemelskaya watering and irrig
tion system, which reached 240 millior? in 2020, there is a need to search for solutions to
improve the rational use of water resources. One of these options may be the replacement of the
open canal network of the Chernozemelskaya watering and irrigation system witing pip

Keywords:the Chograi reservoir, the Chernozemelskaya watering andtiomngs\s-
tem, water resources, irrational use of water resources, pipeline
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Economic benefit determination of remote metering
systems implementation of water and energy resources
on the NizhneManych irrigation system

Aleksandr E. Shepele®, Arkadiy P. Vasilchenko

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract Purpose the expectedannualeconomicbenefitcalculation fromthe imple-
mentationof a setof measureso equipthe NizhneManych rice irrigatiometworkwith are-
mote meteringsystemfor water and energyresourcesMaterials and methods a stepby-
step calculation of indicators of the economic efficiency of metrological work, as well as the
use of new technology, inveatis and rationalization proposals in land irrigation, pastures
watering and land reclamation construction have been perforiResiilts: the calculation
showed that the remote metering system introduction for water and energy resources at the
NizhneManychirrigation system provides accurate and prompt measurement of the amount
of water supplied to the irrigation zone, which made it possible to adjust the water supply
volume by 1.86%%4. Conclusions the total expected economic effect from the introduction of
a remote metering system for water and energy resources at the -Niahgeh irrigation
system will amount to 1953 thousand rubles. The predicted period during which the invested
project (the introduction of a remote metering system for water and eresgyrces) will
reach payback is 4.2 years.

Keywords economic benefit, system, water and energy resources, metering, irrigation
network, coefficient, indicator, profit
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Analysis of the water resources and reclaimed lands utilization
of the North Caucasian Federal District of the Russian Federation

AlekseyN. Ryzhakov,Alexander ¢ . Kuzmitcheyv

Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract.Purpose to conduct information and analyticstudies of the current water
management situation and the use of the irrigation fund of the North Caucasus Fesleral Di
trict of the Russian Federatioklaterials and methods.The analysis is based on actual data
for the period 20152020. The indicators ofhanges in the irrigated area and water supply in
comparison with the averaged data for a-fpear period were evaluateResults. In 2020,
the total water withdrawal amounted to 6.51%kmuhich is 5% less than in 2019. The total
water supply for all needwas 4.56 k) which is 4% less than in 2019. Water supply for i
rigation exceeds the average by%02.3 kn?). The irrigated area was 491.5 thousand- he
tares, which exceeds the average value . €onclusions Despite the reduction in water
withdrawd volume, the increase in both the volume of water supplied for irrigation and the
irrigation area was noted. The low water period in 2020 was overcome without losgatf irr
ed areas. If it is necessary to reduce the water resources consumption,diksthef water
consumption for feeding the rivers is reduced.

Keywords reclaimed land, water resources, irrigated agriculture, water resources
shortage, irrigated land area, the North Caucasian Federal District
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Abstract. The purposeof the research is to analyze the possibility of using-kredwn
industrial ultrasonic 8w meters on an open irrigation netwdtkscussion Four comestic and
three foreign production instruments which were originally determined fasurieg industrial
and domestic wastewater on gravity pipelines and open canals were considered. Theenain sel
tion criteria are: ease of structure assembly when using the degétbdr with a hydrometric
instrument in an open canal or chute, the ability to perform the necessary measuremants of w
ter parameters, high measurement accur@onclusions All considered ltrasonic flow ne-
ters can be used theoretically to measure the flow and volume of water in open canals or
flumes on an irrigation network, but further research of their effective use in this aeea is r
quired. In all cases, the choice of one or aaoflow meter depends on the specific local-co
ditions of the object, the canal or flume crgsstion configuration and their hydraulicach
acteristics, the required measurement error and the cost of the device.
Keywords flow meter, measurement methasater level, flow rate, water rateolv
ume, ultrasound, flume, weir
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